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(57) Sang ché dé cap dén thé tlép hop khang thé duogc chét c6 kha nang gan két IGF-1R.

Theo mot khia canh, sang ché dé cap dén thé tiép hop khang thé-dugc chat chira khang thé

c¢6 kha niang gin két voéi IGF-1R, khang thé nay duoc tiép hop véi it nhit mot duoc chat

duoc chon tir cac dan xuit cua dolastatin 10 va auristatin. Sang ché cling dé cap dén duoc

pham chua thé tiép hop nay dé diéu tri ung thu.
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Linh v ky thuit dwoc dé cap

Séng ché d& cap dén thé tiép hop khang thé-duoc chit c6 kha ning gin két vai
IGF-1R. Theo m¢t khia canh, sang ché dé cap dén thé tiép hop khéng thé—du:(_)'c chat
chtra khang thé c6 kha nang gin két v6i IGF-1R, khang thé nay duoc tiép hop véi it
nhét mot dugc chat dugc chon tir cac dAn xuét cia dolastatin 10 va auristatin. Sang ché

cing dé cap dén duoc phim chira thé tiép hop nay dé diéu tri ung thu.
Tinh trang k§ thuit ciia sing ché

Thu thé yéu t6 1 sinh truong tuong tu insulin (insulin-like growth factor 1
receptor-IGF-1R (hodc d6i khi duoc goi 12 IGFIR hodc IGF-IR) 1a thu thé ¢6 hoat tinh
tyrosin kinaza 70% twong ddéng vdi thu thé insulin (insulin receptor-IR). IGF-1R 1a
glycoprotein c6 trong lwong phan tir khoang 350.000. N6 1a thu thé ¢6 cu tric Béc bdn
di tvong déng ma mdi trong sb ching dugc lién két mot nira béi cdc ciu disulfua gbdm
¢6 tiéu don vi o ngoai bao va tiéu don vi B xuyén mang. IGF-1R gén két IGF1 va IGF2
v6i 4i luc rat 16n (Kd #1nM) nhung theo cich twong duong c6 kha ning gin két vai
insulin v6i 4i lyc nhd hon, nam trong khoang tir 100 dén 1000 14n. Trai lai, IR gén két
insulin v&i ai luc rat 16n mic di cac IGF chi gin két v6i thu thé insulin véi 4i luc nhéd
hon 100 14n. Mién tyrosin kinaza néu trong muc iGF-1R va néu trong muc iR ¢6 mic
d6 tuong ddng vé trinh ty rit 16n mic du cac viing c6 mirc dd twong ddng it hon 14n
luot lién quan dén vung giau xystein dugc dinh vi trén tiéu don Vi o va phﬁn dau tan
cing C cuta tiéu don vi B. Su khac nhau vé trinh tu quan sat duoc trong tiéu don vi o
- duoc dinh vi trong ving gén két ctia cac phéi tir va do d6 trén gbe cia cac 4 luc tuong
dbi néu trong muc iGF-1R va néu trong muc iR lan luot dbi v6i IGF va insulin. Su
khac nhau trong phan dau tan cing C cua tidu don vi B din dén su phén hudng trong
cac qua trinh‘ phéat tin hiéu cia hai thi,l thé; tac dung phan chia té bao, biét hoa va chéng
lai su chét té bao theo chuong trinh do IGF-1R gy ra, trong khi su hoat hoa néu trong

muc iR chu y€u lién quan d€n céc tdc dung & mic cac qua trinh chuyén hoa.

Protein tyrosin kinaza té bao chit dugc hoat hoa bang cach gin két phéi tir vao
mién ngoai bao cua thu thé dén lugt minh. Qua trinh hoat ho4 kinaza lién quan dén qué

trinh kich thich cc co chat ndi bao khac nhau bao gdm IRS-1, IRS-2, She va Grb 10.

_2-
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Hai co chat chinh néu trong muc iGF-1R 1a IRS va Shc ma gdy ra, bdi su kich hoat ctia
nhiéu tac nhén tac dong ndm sau, phan 16n céc tac dong sinh trudéng va biét hoa lién
quan dén su gin IGF vao thu thé ndy. Do d6, tinh kha dung ctia cic co chét co thé gay
ra tic dong sinh hoc cudi ciing lién quan dén qua trinh kich hoat IGF-1R. Khi IRS-1
chiém wu thé, t& bao c6 xu hudng ting sinh va bién nap. Khi She chiém wu thé, té bao
¢6 xu huéng biét hod. Dudng nhu qua trinh chit yéu lién quan dén céc tac dung bao vé
chéng lai su chét té bao theo chuong trinh 12 qua trinh phosphatidyi-inositol 3-kinaza
(PI 3-kinaza).

Vai trd cia hé IGF trong qua trinh gdy ung thu di tré thanh ddi twong cia
nghién ctru siu rdng trong mudi nim qua. Vai trd nay tiép tuc thiy dugc sau khi phéat
hién ra réng ngoai céc tinh chét phan chia té bao va chéng lai sy chét té bao theo
chuong trinh, IGF-1R dudng nhu 13 cin dé thiét 14p va duy tri kiéu hinh duoc bién
nap. Trong thuc té, da thiét 18p duoc réng su biéu hién qua muc hodc sy hoat hoa co
dinh néu trong muc iGF-1R, trong rat nhiéu té bao, din dén su sinh trudng té bao doc
1ap véi 16p nén trong méi trudng khong chira huyét thanh bao thai bo va su hinh thanh
khdi u & chudt trui 16ng. Chinh didu nay khong phai 12 tinh chit duy nhét do rt nhiéu
san phim cta gen dugc biéu hién qua mirc c6 thé bién nap té bao, bao gdm nhilu thu
thé ctia yéu té sinh trudng. Tuy nhién, su phat hién quan trong ma da ching minh ro
rang IGF-1R dong vai trd chinh trong qua trinh bién nap d4 ching minh ring céc té
bao IGR-1R’, trong d6 gen ma hod IGF-1R d3 dugc 1am bt hoat, 1a hoan toan tro véi
su bién nap bdi cac tac nhan khic nhau ma thudng c6 kha ning bién nap té€ bao, nhu
protein E5 ctia virut gdy u nha & bo, su biéu hién qua muc cua EGFR hoidc PDGFR,

khéang nguyén T clia SV40, ras hoat hoa hoic t6 hop cta hai yéu td néu cubi cung nay.

IGF-1R dugc biéu hién trong rat nhiéu khéi u va dong khdi u va cac IGF ting
cudng qué trinh sinh truéng khéi u thong qua viée gin cua chung vao IGF-1R. Cac lap
luén khac c6 loi cho vai tro néu trong muc iGF-1R trong qué trinh gdy ung thu thu
dugc tr cac nghién ctru bang cach st dung cac kiléng thé don dong cta chudt dugc
dinh huéng khéng thu thé hodc sir dung céc tinh trdi Am néu trong muc iGF-1R. Thuc
té, cac khang thé don dong cua chudt duoc dinh huéng khang IGF-1R tic ché qua trinh
tang sinh ctia nhiéu dong té bao trong moi trudng nudi cdy va sinh trudng té bao khéi
u in vivo. Ciing da thiy rang tinh trdi 4m néu trong muc iGF-1R c6 kha ning e ché sy

tdng sinh ctia t€ bao khoi u.
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Nhiéu du 4n da dugc bit diu gay phat trién cac khang thé IGF-1R trdn ding dé
diéu tri ung thu. Tuy nhién, cho dén nay, khong c6 du 4n nao trong s cac du 4n nay 1a

thanh cong va khong c6 céc khang thé khang IGF-1R nao c6 ban trén thi trudng.

Hon nita, mot loat thir nghiém 1am sang lién quan dén cac khang thé khang
IGF-1R két hop véi khang thé khang EGFR dé huéng dich ca EGFR va IGF-1R, bi
that bai do khong c¢6 khang thé nao trong s& cac khang thé nay co kha nang diéu_ tri
nguoi bénh ¢6 dot bién KRAS.

Do d6, bay gio IGF-1R khong dugce xem 1a dich chinh va trong nghién ctru cac
khing thé diéu tri tiém nang, IGF-1R khéng dugc xem xét nhidu hon nhu méi quan

tAm cu thé.

Tuy nhién, can phai luu ¥ rang céc nd luc tao ra cac khang thé IGF-1R dugc tap
chung vao cac khang thé tran, nghia 13 cac khang thé hiru ich nhd cc dic tinh noi tai
ctia chung. Trong trudng hop nay, IGF-1R dugc xem 13 dich khong thich hop dé tao ra
ADC nhu thé tiép hop khang thé-dugc chat (duoc viét tit 1a “ADC”) kho IGF-1R duoc
md ta 1a dich cling dugc biéu hién rong rai bdi cac té bao binh thuong, ké ca té bao
mach mau. Trong trudng hop nay, cin phai luu ¥ rang khang thé IGF-1R gan day nhit,
nghia 12 AVE1642, dugc phat trién nhu khang thé tran khong tao nhanh vé6i duoc chét.
N6 tuong tr véi cac khang thé IGF-1R khéac gin ddy dang phat trién va vé6i tit ca cac

khang thé bi thét bai trong cac nghién ctru lam sang.

Trong tinh hudng nay, sang ché dé cap dén ADC hoic thé tiép hop va st dung

né dé diéu tri ung thu va cu thé hon 13 ung thu biu hién IGF-1R.

Céc ADC két hop tinh dic hiéu gin két ctia khang thé véi tinh hiéu nghiém cua
dugc chét nhu, vi du, cac tac nhan doc té bao. K¥ thuat nay lién quan dén viéc phat
trién cac khang thé don dong, sir dung cac dugc chit hiru hiéu hon va tao ra phan ti
lién két hoa hoc @ gin két cong hoa tri cac thanh phan nay, da tién trién mot cach
nhanh chéng trong nhitng nim gan day. '

Vi€c stir dung cdc ADC cho phép phan phéi cuc bd cac '.du’qc chit ma, néu dugc
dung lam dugc chét khong duoc tiép hop, c6 thé dan dén mirc do doc khong ch?ip nhan

duge cho cac té bao binh thudng.
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N6i cach khac, hiéu qua t6i da véi d6 doc t6i thidu duoc tim kiém theo cach do.
Céac nd luc dé tao ra va lam sach ADC da tdp trung vao tinh chon loc ctia khang thé
cling nhu co ché hoat dong ctua duogc chét, cac dic tinh lién két dugc chat, ty 1€ duoc
chit/khang thé (Iugng hoic DAR) va dic tinh giai phéng dugc chit. Cac gbc duoc chét
c6 thé tao ra cac tic dung doc va doc té bao caa ching theo céc co ché bao gdm co ché
gin két tubulin, gin két ADN, proteasom, suy giam chirc ning ribosom, tdng hop
protein va/hoic rc ché topoisomeraza. Mot s6 duoc chit doc té bao co xu hudng bét

hoat hoac hoat hoa it hon khi duogc tiép hop v6i khang thé 1on.

MB&i khang thé phai dugc xac dinh dic tinh theo cich riéng, phin tir lién két
thich hop dugc tao ra va tic nhan doc té bao thich hop dugce nhan dang ma van giit lai
tinh hiéu nghiém ctia n6 khi phan phdi cho té bao cia khdi u. Cin phai xem xét mat dd
khéng thé trén dich ung thu va néu cac khbi u binh thuong biéu hién khang nguyén
dich. Cac xem xét khac bao gdm viéc xem toan bd ADC ¢ duge ndi bao hoa khi gin
%ét dich hay khong; xem duogc chit doc hoidc ddc té bao duoc uu tién khi xem xét kha
ning tiép xtic vi md binh thudng va/hoic loai va giai doan ung thu can duoc diéu tri;
va, xem phan tir lién két ¢6 két ndi khang thé véi lugng duogc chét c6 thé phan cét duoc
hay khong thé phén cit dugc. Hon thé nita, ty 16 tiép hop khang thé vai gde duge chit
phai di ma khong gdy hai cho hoat tinh gin két ciia khang thé va/hodc tinh hiéu
nghiém ctia dugc chit va ma khong 1am thay ddi cac tinh chét hoa ly cua ADC tao ra
sw két tu hodc tinh chat gy hai lién quan dn quy trinh phét trién hop chét nay trong
tuong lai.

ADC 1a phan tr sinh hoc phtrc va van c6 thach thire dang ké dé phat trién ADC
hiru hiéu. ‘
Ban chit k§ thuit ciia sang ché

Sang ché nhdm muc dich khéc phuc cac nhugc diém néu trén va lién quan dén

ADC c6 cong thure (I) sau:
Ab-(L-D), @
hodc mudi dugce dung cua no,

trong d6
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Ab 14 khéang thé hodc manh gin két khang nguyén cia né, c6 kha ning gin két

vo1 IGF-1R cda nguoi duge chon tir:

i) khang thé ma chtra ba CDR chudi ning c6 trinh tu néu trong SEQ ID No.1,2 va 3 va
ba CDR chubi nhe c6 trinh tu néu trong SEQ ID No.4, 5 va 6;

ii) khang thé ma canh tranh dé gin két IGF-1R véi khang thé néu trong muc i); va

iii) khang thé ma gin két v6i cing mot epitop néu trong muc iGF-1R nhu khéang thé

néu trong muc 1);
L 13 phén tu lién két;

D 1a gbc dugc chét c6 cong thire (II) sau:

1)
.trong do:
R, 1a COOH, COOCHj3; hoéc thiazolyl,
R;1a H hoac (Cy-Cg)alkyl;
Rg1a H hodc (C;-Cg)alkyl;
m 14 s6 nguyén nim trong khoang tir 1 dén §;
dudng dang séng biéu thi diém gin vao L; va
n nam trong khoang tir 1 dén 12.
Mot phuong 4n ctia sang ché dé cap dén ADC trong d6 Ab dugc chon tir:

a) khang thé chira ba CDR chudi ning c6 trinh tw néu trong SEQ ID No.7, 2 va 3 va ba
CDR chudi nhe c6 trinh tu néu trong SEQ ID No.9, 5 va 11;
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b) khéang thé chtra ba CDR chudi ning c6 trinh tu néu trong SEQ ID No.7,2 va 3 vaba
CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.10, 5va 11;

c) khang thé chira ba CDR chudi ning c6 trinh tu néu trong SEQ ID No.7, 2 va 3 va ba
CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5 va 12; va

d) khéang thé chira ba CDR chudi nang co trinh ty néu trong SEQ ID No.8, 2 va 3 va ba
CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5va 11.

Mot phuong 4n clia sang ché dé cap dén ADC trong d6 Ab duoc chon tir:

a) khang thé chtra mién bién ddi chudi ning c6 trinh tw néu trong SEQ ID No.13 va ba
CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5va 11;

b) khang thé chira mién bién d6i chudi ning c6 trinh tu néu trong SEQ ID No.14 va ba
CDR chudi nhe ¢6 trinh trr néu trong SEQ ID No.10, 5 va 11;

c) khang thé chtra mién bién ddi chudi ning c6 trinh ty néu trong SEQ ID No.15 va ba
CDR chudi nhe c6 trinh ty néu trong SEQ ID No.9, 5 va 12;

d) khang thé chira mién bién di chudi ning c6 trinh tw néu trong SEQ ID No.16 va ba
CDR chudi nhe c6 trinh tu néu trong SEQ ID No.9, 5va 11; va

e) khang thé chira mién bién ddi chudi ning c6 trinh tw néu trong SEQ ID No.17 va ba

CDR chudi nhe c6 trinh tu néu trong SEQ ID No.9, 5 va 12.

Mot phuong 4n clia sang ché dé cap dén ADC trong d6 Ab duoc chon tir:
a) khang thé chira mién bién dbi chudi nhe c6 trinh tu néu trong SEQ ID No.18 va ba
CDR chudi ning c6 trinh ty néu trong SEQ ID No.7, 2 va 3;
b) khang thé chira mién bién ddi chudi nhe c6 trinh tu néu trong SEQ ID No.19 va ba
CDR chubi ndng co trinh tu néu trong SEQ ID No.7, 2 va 3; '
c) khang thé chira mién bién dbi chudi nhe c6 trinh tu néu trong SEQ ID No.20 va ba
CDR chudi ngng c6 trinh ty néu trong SEQ ID No.7, 2 va 3;
d) khang thé chira mién bién ddi chudi nhe c6 trinh tr néu trong SEQ ID No.21 va ba
CDR chudi nang co trinh ty néu trong SEQ ID No.8, 2 va 3; va
e) khang thé chira mién bién dbi chudi nhe c6 trinh tu néu trong SEQ ID No.22 va ba
CDR chudi nang co trinh tu néu trong SEQ ID No.7, 2 va 3.
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Theo mét phuong 4n, sing ché dé cap dén ADC trong d6 Ab duogc chon tir:
i) cac khang thé 208F2, 212A11, 214F8, 219D6 va 213B10;

ii) cac khang thé ma canh tranh dé gin két IGF-1R véi cac khang thé néu trong muc i);

va

iii) cac khang thé ma gin két vdi cing mot epitop néu trong muc iGF-1R nhu céc

khéang thé néu trong muc i).

Mot phuong 4n clia sang ché dé cap dén ADC trong d6 Ab 1a khang thé c‘hi(_rc

lam giong nhu ctia nguoi.

Mot phuong 4n ciia sang ché dé cap dén ADC trong d6 Ab dugc chon tir khang

thé chira:

a) chudi ning c6 CDR-H1, CDR-H2 va CDR-H3 lan lugt c6 trinh tu néu trong SEQ
ID No.7, 2 va 3 va FR1, FR2 va FR3 thu duogc tir IGHV1-46%01 dong mam cla nguoi
(SEQ ID No.46), va FR4 thu dugc tir IGHJ4*01 dong mam cia ngudi (SEQ ID
No.48); va

b) chudi nhe ¢6 CDR-L1, CDR-L2 va CDR-L3 1an lugt c6 trinh ty néu trong SEQ ID
No.9, 5 va 11 va FR1, FR2 va FR3 thu dugc tir IGKV1-39*01 dong mam cua ngudi
(SEQ ID No.47) va FR4 thu dugc tir IGKJ4*01 dong mam cuia ngudi (SEQ ID No.49).

Theo mot phuong 4n cua sang Vché, Ab duoc chon tur:
a) khang thé chira mién bién d6i chudi ning c6 trinh tu néu trong SEQ ID No.33 hoic
trinh tu bat ky it nhat 80% ddng nhét véi trinh tw néu trong SEQ ID No.33 va ba CDR
chudi nhe c¢6 trinh tuw néu trong SEQ ID No.9, 5 va 11; va
b) khéang thé chira mién bién dbi chudi ning c6 trinh tu néu trong SEQ ID No.34 hoic
trinh tur bat ky it nhat 80% ddng nhét véi trinh tw néu trong SEQ ID No.34 va ba CDR
chudi nhe c6 trinh tw néu trong SEQ ID No.9, 5 va 11.

Theo mét phuong an ctia sang ché, Ab dugc chon tir:
a) khang thé chtra mién bién d6i chudi nhe c6 trinh tw néu trong SEQ ID No.35 hoic
trinh tu bit ky it nhat 80% ddng nhét véi trinh tu néu trong SEQ ID No.35 va ba CDR
chudi nang co trinh tur néu trong SEQ ID No.7,2 va 3; va
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b) khang thé chita mién bién ddi chudi ning c6 trinh tur néu trong SEQ ID No.36 hoic
trinh tu bit ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.36 va ba CDR
chudi nang co trinh tu néu trong SEQ ID No.7, 2 va 3.

Theo mdt phuong 4n cia sang ché, Ab dugc chon tir:

a) khang thé chira hoic gém ¢6 chudi ning c6 trinh tu néu trong SEQ ID No.37 hoidc
trinh tu bat ky it nhat 80% dong nhét véi trinh tu néu trong SEQ ID No.37 va chudi
nhe ¢6 trinh ty néu trong SEQ ID No.39 hoc trinh tu bit ky it nhat 80% ddng nhit véi
trinh tu néu trong SEQ ID No.39; va

b) khéng thé chira hodc gém ¢6 chubi nang co trinh tu néu trong SEQ ID No.38 hodc
trinh tu bat ky it nhat 80% ddng nhit vé6i trinh tu néu trong SEQ ID No.38 va chubi
nhe co6 trinh ty néu trong SEQ ID No.40 hodc trinh tu bat ky it nhét 80% déng nhét vai
trinh tu néu trong SEQ ID No.40. 4

Theo mdt phuong an clia sang ché, Ab dugc chon tir:

a) khang thé chita mién bién ddi chudi ning c6 trinh tu duoc chon tir trinh tu
néu trong SEQ ID No.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hoic trinh tu bit ky it
nhét 80% ddng nhét véi trinh tu néu trong SEQ ID No.56, 62, 64, 66, 68, 70, 72, 74,
76, 78 hodc 80; va ba CDR chudi nhe c6 trinh tu néu trong SEQ ID No.9, 5 va 11;

b) khang thé chira mién bién ddi chudi nhe c¢6 trinh tu dugc chon tir trinh tu néu
trong SEQ ID No.57 va 60 hodc trinh tu bat ky it nhit 80% ddng nhét véi trinh tw néu
trong SEQ ID No.57 hodc 60; va ba CDR chudi ning c6 trinh tu néu trong SEQ ID
No.7,2va3;va

c) khang thé chira mién bién ddi chudi nang co6 trinh tu dugc chon tir trinh tu
néu trong SEQ ID No.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hoac trinh tu bat ky it
nhat 80% ddng nhét véi trinh tw néu trong SEQ ID No.56, 62, 64, 66, 68, 70, 72, 74,
76, 78 hodc 80; va mién bién ddi chudi nhe c6 trinh tw dugc chon tir trinh tw néu trong
SEQ ID No.57 hodc 60 hodc trinh tu bit k¥ it nhit 80% ddng nhét véi trinh tu néu
trong SEQ ID No.57 hoac 60.

Theo mot phuong an cia sang ché, Ab dugc chon tir:
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a) chudi nang co trinh tu dugc chon tr trinh tr néu trong SEQ ID No.58, 63, 65,
67, 69, 71, 73,75, 77, 79 va 81 hodc trinh tu bét ky it nhit 80% ddng nhét véi trinh tur
néu trong SEQ ID No.58, 63, 65, 67, 69, 71, 73,75, 77, 79 hodc 81; va

b) chudi nhe ¢6 trinh tu duge chon tir trinh tuw néu trong SEQ ID No.59 va 61
hoic trinh ty bat ky it nhit 80% dong nhét véi trinh tu néu trong SEQ ID No.59 hoic
61. |

Theo mét phuong 4n, sang ché dé cap dén ADC trong d6 L 13 phan tir lién két

c6 cong thuc (I1I) sau:

g N/LZ_(W)W_(Y)Y_ *
O
(I1I)
trong do

L, 1a (C4-Cyg)xycloalkyl-carbonyl, (C,-Cg)alkyl hoac (C,-Cg)alkyl-carbonyl; .

W Ia don vi axit amin; w 1a sO nguyén nam trong khoang tir 0 dén 5;

. \Q\/O\/
Y 14 PAB-carbonyl v6i PAB c6 cong thiic “Tryl1a0

hoac 1;
d4u hoa thi biéu thi diém gén vao D; va
duong dang séng biéu thi diém gin vao Ab.

Mot phuong an cia sang ché dé cap dén ADC trong d6 L, c6 cong thirc sau:

*

QLL/\/\/\”/

O

trong d6

-10-
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du hoa thi biéu thi diém gin vao (W),; va

dudng dang soéng biéu thi diém gin vao nguyén ti nito ctia gbc maleimit cd

cong thic:

S

Theo mot phuong 4n cua sang ché, w = 0 hodc w = 2 va sau d6 (W),, dugc chon

tir: phan tir ¢6 cong thirc:

‘771/

s gco
{

(6] s /\ © 5
H,N \‘[/O
NH
\/U\ ’
é O
va ,

trong do

d4u hoa thi biéu thi diém ga"ln vao (Y)y; va

duong dang séng biéu thi diém gin vao L,.

Theo mét phuong 4n, sang ché lién quan &én ADC trong d6 L duoc chon tir:

phan tir ¢6 cong thirc:
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H,N \[/o

NH
1) O
g N/\/\/\ﬂ/ ' N
] B H
0] ,va
0
E3
5 N/\/\/\”/
O

O

trong d6 dau hoa thi biéu thi diém gin vao D va dudong dang séng biéu thi diém

gidn vao Ab.

Theo mét phuong 4n, sang ché lién quan dén ADC trong d6 (L-D) dugc chon

tu:
phén tir ¢6 cong thirc:
OYNHZ
HN
Y
3\&/\/\/\('\‘; ” N\©\/ o
o (o] PN (0] OTN o
FTAT R
[
N
s
(E-11)

phén tir c6 cong thirc:
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f\&&;\/\/\[g;\ Ho L \©VO\'JBII\©\/\I(H\)?\:|:;\(N _
T ET X %
ets
./O
(E-12)

phén tir ¢6 cong thirc:

- |
SSORg Rt eaere
T L

(G-12)

phan tir c6 cong thirc:

| ;&O NVL /g: T @uiﬁ JLUHA/Y

0
\
0
o]

NH
OH
(E-13)

phén tir ¢6 cong thirc:
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HO O e

]
o7 ~NH
0
OH
(F-13)
phan i ¢6 cong thirc:
Q I
N
SOOI
: Y
0 _<_ 0L 0
| 7 NH
o)
OH

(G-13)

phan tir ¢6 cong thirc:

phan tir ¢6 cong thirc:
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U

(G-15)

phén tir ¢6 cong thirc:

?%Wﬁémiﬁdkm%

\ S
(F-61)
phan tir ¢6 cong thirc:
HzNYO
NH
/o
(F-62)

va

phén i ¢6 cong thirc:
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H.N_ O
NH

OH

(F-63)

trong d6 duong dang séng biu thi diém gin vao Ab.

Theo mdt phuong an, sang ché lién quan dén ADC c6 cong thirc duge chon tir:

phén tir c6 cong thirc:

O« _NH;
HN

o

Hog H
Ab- N/W\I]/N\E/U\N N
o o0 A R0

| _
O.__N
TO\A Ho§
o ALl o o
\ NH
N

s

(Ab-E-11)

phén tir ¢6 cong thirc:

Os_NH,
HN

Q Ho§ H
N N
Ab LSy g \[:1\/

6 =
o) PN

| .
O_N
T\Q\/\ HO
o N N\E)I\N NS
o ALl o o
AR

/O

(Ab-E-12)

phén tr ¢6 cong thirc:
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phén tir ¢6 cong thirc:

o =
o S

phén tir ¢6 cong thirc:

phén ti ¢6 cong thirc:

HoN

Q v 9 H
N N
ALy

o

(o]

NH

HZN\(,O

NH
Q H § I
Ab- NMN%NJ\{N i
o A " o N N
o P N T N
o 2| 0L O 4
‘o
o
OH

30904

|

Q |
N
&Z/\/\/\“/\Q\/\ H (o}
o ALl el o
_ \o NH
o

(Ab-G-12)

/O

|
RSN S
0 NI(N\HLN N
o AL ol 0y
Vo7 NH
o
OH

n

(Ab-E-13)

NH

(Ab-F-13)
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Ab-
|
0L 0
V7 N
o
OH
n
(Ab-G-13)
phan tir c6 cong thic:
B HZN\(O ]
NH
(0} 0O
\ N N
Aol T T B
o 0 _~ (e} OTN N N N
0 o & | 0L 9 5
\ o/ NH
o
/O
- (Ab-E-15)
phén tir ¢6 cong thirc:
(@] H H O
e hI(”J\N\/Q\r”
Ab&o YOV YT
\ P TNH
o
/O
n

(Ab-G-15)

phan tir c6 cong thirc:
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Ab

[

s
(Ab-F-61)
phan ttr ¢6 cong thirc:
B HZNYO
NH
? HoQ H
N N
&O 0 _~ H (0] N I T H\:)J\T N
0 _~_ 0L 0 4
VN
0
0

(Ab-F-62)

phén ttr ¢6 cong thirc:

/

Ab

HZNYO
NH
o) 0]
H H
\
. 0 _~_ 0 N N\g)\N N

(Ab-F-63)
va cac mudi duge dung cua né,

trong d6 Ab duoc chon tir nhém bao gém: |
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i) cac khang thé 208F2, 212A11, 214F8, 219D6 va 213B10;

ii) cac khang thé ma canh tranh dé gin két IGF-1R v6i cac khang thé néu trong muc 1);

va

iii) cac khang thé ma gin két v6i cing mdt epitop néu trong muc iGF-1R nhu cac

khang thé néu trong muc 1).

Théo mot phuong 4n, sang ché lién quan d&&n ADC trong d6 n 12 2.

Theo mot phuong an, sang ché lién quan dén ADC trong d6 n 12 4.

Theo mot phuong an, sang ché lién quan dén ADC dé sir dung 1am thude.

Theo mot phuong 4n, sang ché lién quan dén dugc phdm chira ADC nhu dugc
mo ta trén day.

Theo m6t phuong 4n, sang ché lién quan dén duoc pham con chira t4 dugc dang

long dugc dung.

Theo mot phuong 4n, sang ché lién quan dén duoc phim dé sir dung trong didu

tri ung thu biéu hién IGF-1R hoic céc loai ung thu lién quan dén IGF-1R.

Ung thu biéu hién IGF-1R hoic ung thu lién quan dén IGF-1R bao gdm té bao
khéi u biéu hién hoic bidu hién qué muc toan by hodc mdt phf”m IGF-1R trén bé mat

cua ching.

Theo mdt phuong 4n, sang ché lién quan d&én dugc pham, trong d6 ung thu biéu
hién IGF-1R nay 1a ung thu dugc chon tir ung thu vu, rudt Két, ung thu biéu mé thuc
quan, té bao gan, da day, u than kinh dém, phéi, khdi u 4c tinh, xacém xuong, buéng
tring, tuyén tién liét, ung thu mé lién két, than, tuyén gidp, ung thu mang trong tir

cung, u trung bidu mé, ung thu biéu mé gai va ung thu khang duoc chét bét ky.

Sang ché ciing md ta phuwong phap diéu tri ung thu biéu hién IGF-1R & dbi
tugng cin dén diéu tri ndy, bao gdm viéc cho dbi twong ding lwong hitu hiéu cua it
nhét mot thé tiép hop khang thé-duogc chét hoic dugc phém theo sang ché.

Theo mét phuong 4n, sang ché lién quan dén kit chira it nhét i) thé tiép hop
khang thé-dugc chit va/hoic duoc phim nhu dugc md ta trén ddy va ii) éng tiém hodc
lo nhé hoic dng thubc tiém trong d6 thé tiép hop khang thé-dugc chit va/hoic duge

phim nay dugc phan phdi vio.
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Mo ta vat tat cac hinh vé

| Céc hinh v& Fig.1A dén Fig.1C: Khang thé gin két v6i IGF-1R nguyén thé cia
ngudi bdi céc phép phan tich FACS. Fig.1A thé hién dudng cong chudn do, ddi véi
dong t€ bao MCE-7. MFI thé hién tri s§ trung binh ctia cuong d6 huynh quang. Fig.1B
thé hién ECs, clia ca cac khang thé cta chudt va khang thé kham khang IGF-1R dbi
_ v6i dong té bao MCF-7. Fig.1C thé hién B, ctia cac khang thé kham khang IGF-1R
d6i voi dong té bao MCF-7.

Céc hinh v& Fig.2A dén Fig.2B: Péanh gia viéc nhan biét hIGF-1R bang cach sir
dung t& bao duoc giy nhidm so vdi té bao khong dugc gdy nhidm. Fig.2A thé hién
duong cong chudn d ctia mot Ab kham khang IGF-1R dbi v6i dong té bao IGF-1R".
MEFI thé hién tri sé trung binh ctia cudong d6 huynh quang. Fig.2B thé hién su gin két
ctia cac Ab kham khang IGF-1R d6i v6i dong té bao IGF-1R ctia ngudi.

Céc hinh v& Fig.3A dén Fig.3B: Panh gi tinh déc hidu cta cic Ab véi IGF-1R
so v6i hIR bang cach st dung cac té bao da dugc gdy nhiém. Fig.3A thé hién su gin
két ctia Ab khang IGF-1R cta chudt d6i v6i dong té bao duge giy nhiém hIR". Fig.3B
thé hién su gén két ciia Ab kham khang IGF-1R d6i v6i dong té bao IR+. MFI thé hién
tri s6 trung binh cua cudong d6 huynh quang. GRO5 Mab khing hIR Mab

(Calbiochem) dugc dua vao 1am déi ching duong tinh.

Fig.4: Su gin két cia Ab khang IGF-1R ciia chudt d6i véi dong té bao IM-9.
MFT thé hién tri s6 trung binh ctia cudng d6 huynh quang. GRO5 Mab khang hIR duoc

dwa vao lam d6i chitng duong tinh.

Céc hinh vé& Fig.5A dén Fig.5C: Panh gi4 viéc nhén biét IGF-1R cua khi.
Fig.5A thé hién dudong cong chuin do cia Ab kham khang IGF-1R d6i v6i dong té bao
COS-7. MFI thé hién tri sb trung binh cta cudng dd huynh quang. Fig.5B thé hién
ECs, ctia ca khang thé ctia chudt va khang thé kham khang IGF-1R d6i v6i voi dong té
bao COS-7. Fig.5C thé hién ECs, cta cac khang thé kham khang IGF-1R dbi véi ca té
bao da duoc giy nhiém NIH 3T3 hIGF-1R+ va dong té bao COS-7.

Fig.6: So db tin hiéu thu dugc ddi v6i ky thuat SPR dua trén Biacore X100
bang cach st dung chip cam bién CMS5 dugc hoat hoa vé6i nhiéu hon 11000 RU khang
thé ctia chudt khang Tag His dugc ghép hoa hoc véi co chit carboxymetyl dextran.

Thir nghiém dugc thuc hién & téc dd dong 30ul/phut & 25°C béng cach su dung HBS-
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EP+ lam dung dich dém chay va pha lodng mau. Hinh v& nay thé hién su ch@)ng chép
cia 4 so dbd tin hiéu doc 1ap dugc sflp th‘éing hang trén truc x khi bat dau I4n tiém thir
nhét ciia chit phan tich va trén truc y theo dudng co s& duge xac dinh ngay trude lan
tiém thir nhat nay. So dd tin hiéu thu dudc bang cach bat giit trinh tu chi yéu cua
ngudi chita IGFIR téi td hop c6 thé hoa tan dugc danh ddu béi cic hinh thoi. Biéu dd
tin hiéu nay thu duoc véi viée bit giit trinh tu cht yéu ctia cynomolgus chira IGF-1R
ti t& hop c6 thé hoa tan duoc danh diu boi hinh tam gide. Trong khi cac ky hiéu
tuong (mg véi cac vong tron trong (5 1an tiém dung dich dém thir nghiém) va cac ky
hiéu mau den twong g véi cac 14n tiém trong khoang ndng do ting dan 1a c208F2 (5,

10, 20, 40 va 80nM).

Fig.7: Panh gia tic dung ndi tai ctia cac khang thé khang hIGF-1R d6i véi qua
trinh phosphoryl hoa thu thé so véi IGF1.

Fig.8: Su trc ché qua trinh phosphoryl hoa IGF-IR dap tng v6i IGF-1 béi
khang hIGF-1R cua chudt

Fig.9: Cudng do tin hidu bé mit té bao ciia cac khang thé khang IGF-1R duoc
didu hoa giam sau khi 0 té bao & 37°C. Té bao MCF-7 duoc t & 4°C hoidc 37°C trong
4 gid v6i 10pg/ml Ab. Hinh v& nay thé hién AMFIL.

Céc hinh v& Fig.10A dén Fig.10B: Su phan rd bé mit ciia khang thé. Khang thé
~ duoc gn két b& mit t& bao duge danh gia sau 10, 20, 30, 60 va 120 phat & 37°C.
Fig.10A thé hién% néu trong muc iGF-1R con lai so v6i cuong do tin hi€u do dugc &
4°C. Fig.10B thé hién phan mém usinf Prims tinh toan ban ton va st dung fit phan ra

theo sO mil.

Fig.11: Cac Ab khang hIGF-1R duoc ndi bao hoa. Té bao duoc o v6i 10pg/ml
Ab cta chudt trong 0, 30 hodc 60 phut & 37°C. Cac t& bao da dugc thim thiu hoic
khong dugc tham thau va duge 0 véi IgG-Alexa 488 thir cip khang chudt. Mang tuong
mg v6i cudng dd tin hidu w/o thAm. Tong twong tmg véi cudng dd tin hidu sau khi
thim thau t& bao va té bao chét twong umg v6i Ab da dugc ndi bao hoa. Tén cua mdi

khang thé dugc danh gia dugc mé ta trong phan diu ctia mbi biéu dd.

Céc hinh v& Fig.12A dén Fig.12B: Tao hinh anh ndi bao hoa Ab. Fig.12A: té
bao MCF-7 dugc u véi m208F2 trong 20 phut & 4°C va rta truge khiu (W) ¢ 37°C
trong 15 (X), 30 (Y) va 60 (Z) phiit. Té bao da duoc ¢b dinh va da dugce thdm thdu. Ab
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m208F2 dugc thé hién bang cach sir dung IgG Alexa488 khang chudt va Lamp-1 bang
cach sir dung khang thé cia thé khang Lamp-1 va IgG Alexa 555 thir cAp khang tho.
Fig.12B: té bao MCF-7 duoc 1 trong 30 phut & 37°C véi khang thé ciia chudt khang
hIGF-1R va dugc nhuom nhu dugc mo ta trén day. Viéc &6ng dinh vi d3 dugc nhan

biét bing cach st dung ghép d4nh déu ddng dinh vi ctia phin mém Imagel.

Fig.13: Sy lién quan cta lysosom trong qué trinh phin huy khang thé

Fig.14: DJ pH c6 tinh axit 1am gidm kha nang gin két cia nam khang thé khang
IGF-1R cuta chudt. '

Céc hinh v& Fig.15A dn Fig.15D: Dic tinh gin két ctia dang duoc lam gidng
nhu ciia ngudi thd nhit cia c208F2 Mab. Céc dic tinh gin két ciia mAb hz208F2
VH3/VL3 dugc danh gia déi voi dong té bao ciia ngudi MCE-7 (A), d6i véi dong té
bao cia khi COS-7 (B) va dbi voi dong té bao cia chudt da duge gy nhidm biéu hién
thu thé insulin cta ngudi (C). Su gin két ciia 208F2 mAb clia ca chudt va kham duoc
danh gia song song. Dong khang thé khang hIR GROS5 duoc sir dung dé xac nhan sur
biéu hién cua hIR dbi v6i dong té bao da dugc gdy nhiém (D).

Fig.16: Su phén ra bé mit ciia khang thé hz208F2 VH3/VL3

Fig.17: Su chéng chap cua biéu dd tin hiéu thu dugc véi thiét bi Biacore X100
dua trén SPR & nhiét do 25°C vdi chip cam bién CM5 dugc hoat hoa ddi véi ca cac té
bao trong dong v6i khoang 12.000 RU khang thé don dong khang TagHis ctia chudt
dugce ghép bing cach hod hoc véi co chit carboxymetyldextran bang cach sir dung
HBS-EP+ lam dung dich dém chay & toc do dong 30ul/phat. M3i biéu dd tin hiéu
(biéu dd thtr nhit duge danh diu béi hinh tam gidc va biéu dd thtr hai duoc danh diu

boi cac hinh thoi) tuong Gng véi chu trinh hoan chinh:

1-  Tiém trong mét phat dung dich chira h-IGF-1R tai t6 hop
(10pg/ml) trén té bao trong dong thir hai.

2-  Dbi v6i bidu @b tin hiéu tht hai: 5 14n tiém dung dich dém th
nghiém trong 90 gidy mbi 1an
Déi v6i bidu @6 tin hiéu thir hai: nam l4n tiém trong khoang ting dan cua
ndng d6 dung dich chtra khang thé khang IGF-1R c208F2 trong 90 gidy mdi 1an.

3- Phén ra trong 300 gidy dé xac dinh tdc dd phan ly dong.
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4- Tao ra bé mit bang cach tiém trong 45 gidy 10mM Glyxin, dung
dich d¢ém HCI @6 pH=1,5.

Fig.18: Biéu dd tin hiéu twong Gng v6i phép trir ctia biéu do tin hiéu trbng (5 1an
tiém HBS-EP+) d6i véi biéu d6 tin hiéu thu duge véi khoang ting dan cia nong do
dung dich khang IGF-1R ¢208F2 dugc thé hién dudi dang mau xam. Biéu dd tin hiéu
theo ly thuyét twong ting véi mé hinh 1:1 vé6i cc tham s6 sau: kon = (1,206 + 0,036) x
108 M7s™, ko= (7,81 £ 0,18) x 107 5™, Rmax = 307,6 + 0,3 RU dugc thé hién béi
duong manh mau den. Céc néng dd duogc tinh toan cia c208F2 dugc dua ra trén biéu

dd: chi c6 ndng d6 cao nhét (24nM) duogc cho 14 khong ddi).

Fig.19: Hing s phan ly twong g véi tri s trung binh ctia bén thir nghiém d6i
v6i mdi khang thé va twong Gmg véi ty 18: Kog/kon x 10™* cin duoc biéu hién theo don

vi pM. Cot béo 15i trong tmg vé6i sai sé chudn (n=4).

Fig.20: ban ton tuong tng vdi tri sd trung binh cta bdn thir nghiém d6i véi mdi
khéang thé va twong tng véi ty 18: Ln(2)/ke/3600 can dugc biéu hién theo don vi h.
Cot bao 15i twong g véi sai sd chudn (n=4).

Fig.21: Poc té bao cia khang IGF-1R lién hop vé6i ba hop chit khac nhau. Nam
khang thé kham khang IGF-1R duogc lién hop vé6i E-13, G-13 hoic F-63. Khang thé
khong thich hop c9G4 ciing dugc lién hop v6i ciing mot hop chat.

Céc hinh v& Fig.22A dén Fig.22C: danh gia in vivo ctia c208F2-E-13 (Fig.22A),
c208F2-G-13 (Fig.22B) va c208F2-F-63 (Fig.22C) trong md hinh ghép khéac loai
MCEF-7.

Cac hinh v& Fig.23A dén Fig.23B: danh gia in vivo cia ca c208F2-E-13
(Fig.23A) va c208F2-G-13 (Fig.23B) so véi @i chimg ADC (c9G4-E13 va c9G4-G-
13) trong mo hinh ghép khac loai MCF-7.

Céc hinh v& Fig.24A va Fig.24B: Do pH c¢6 tinh axit 1am giam kha ning gin két
ctia cac khang thé IGF-1R duoc lam gidng nhu ctia ngudi hz208F2 HO76/L.024 (A) va
hz208F2 (HO77/L018 (B).

Fig.25: Panh gia doc té bao ctia c208F2-G-13 d6i v6i cac té bao binh thudng.
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Fig.26: Poc té bao cta cac bién thé duoc 1am gidng nhu ciia ngudi ctia hz208F2
lién hop vé6i G-13. Khang thé khong thich hop ¢9G4 ciing lién hop véi cliing mét hop
chit.

Fig.27: Panh gia in vivo clia cic dang duoc lam giéng nhu ctia ngudi cla
208F2-G-13 so v6i c208F2-G-13 trong mo hinh ghép khac loai MCF-7.

Céc hinh v€ Fig.28A va Fig.28B: Danh gia in vivo cia c208F2-G-13 (28A)
" hodc hz208F2-4-G-13 (28B) duoc tiém 4 14n so v&i mdt 14n tiém trong mé hinh ghép
khac loai MCF-7.

Céc hinh v& Fig.29A va Fig.29B: Danh gi4 in vivo ctia c208F2-E-13 (29A) va
c208F2-G-13 (29B) trong mo hinh ghép khac loai CaOV-3.

Mb ta chi tiét sang ché

I — Khéng thé (Antibody-Ab)

Céc thuat ngit “khang thé”, “cac khang thé” “ab”, “Ab”, “MAb” hoic “globulin
mién dich” dugc sir dung thay thé cho nhau theo nghia rong nhit va bao gdm cac
khang thé don dong, cac khang thé phéan 13p dugc, dugce tao ra hoac tai tb hop (vi du,
khang thé don dong c6 chiéu dai ddy du hoic nguyén ven), cac khang thé da dong, cac
khang thé da ho4 tri hodic cac khang thé da dic hiéu (vi du, cac khang thé dic hiéu kép)

va cad manh khéang thé cia n6, mi€n 1a ching c6 hoat tinh sinh hoc mong muon.

Theo mot phuong 4n, khang thé cia ADC theo sang ché 1a khang thé tai t6 hop.
Thuat ngit “khang thé tai t6 hop” dugc ding chi khang thé ma duoc tao ra do sy bidu
hién cia ADN tai tb hop trong té bao dang sdng. Khang thé tai t6 hop cia ADC theo
sang ché thu dugc bang cach sir dung cac phuong phap phong thi nghiém veé ti t hop
di truyén, ma nguoi ¢ hiéu biét trung binh trong linh vuc nay da biét, tao ra céc trinh
tr ADN ma c6 thé khong dugc tim thiy trong cac co thé sinh hoc.

Theo phuong an khac, khang thé cia ADC theo sang ché 1a khang thé duoc
tdng hop hoa hoc.

Cu thé hon, phan tir nay 1a glycoprotein chira it nhét hai chudi nefing (H) va hai
chudi nhe (L) dugc lién két v6i nhau boi cac lién két disulfua. M3i chudi ning chira
ving (hodc mién) bién di cua chudi ning (trong ban mé ta nay duoc viét tit 1a HCVR

hodc VH) va vung co dinh ctia chuoi ning. Vung c6 dinh cua chudi ning chira ba mién
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CH1, CH2 va CH3. Mbi chudi nhe chira ving bién dbi ctia chudi nhe (trong ban mo ta
nay dugc viét tit 1a LCVR hoic VL) va vung c¢b dinh cua chudi nhe. Ving c¢b dinh cta
chudi nhe chira mdt mién, CL. Céc vung VH va VL con c6 thé duoc phan chia thanh
cac ving siéu bién, ving x4c dinh tinh bd trg (complementarity determining region-
CDR), nim rai rac v6i cac ving ma dugc bao tdn nhidu hon, cic ving khung
(framework region-FR). M&i VH va VL bao gém ba CDR va bén FR, duoc bd tri tir
dau tdn cung amino dén dau tdn cung carboxy theo thu tu sau: FRl; CDRI1, FR2,
CDR2, FR3, CDR3, FR4. C4c ving bién ddi cia chudi ning va chudi nhe chira mién
gdn két ma twong tic voi khang nguyén. Cac ving cb dinh cia cac khang thé c6 thé
gdy ra su gin két ctia globulin mién dich v&i mé ciia vat cha hoic cac yéu tb, bao gdm
cac té bao khac nhau ctia hé mién dich (vi du t& bao tac dong) va thanh phan tht nhét

(Clq) ctia hé bd trg cb dién.

Thuat ngit “manh gin két khang nguyén” hodc “manh gin két IGF-IR” cua
khang thé cia ADC theo sang ché, duoc du dinh biéu thi peptit, polypeptit hodc
protein bét ky van c6 kha ning gin két voi dich (con thudng dugc ding dé chi khang

nguyén) cia khang thé.

Theo mot phuong 4n, “manh gin két khang nguyén” nay duoc chon tir nhém
bao gém cac manh Fv, scFv (sc d6i voi chudi don), Fab, F(ab’),, Fab’, scFv-Fc hoac
cac ludng thé hozc manh bit ky cia n6 ma thodi gian ban tén da dugc gia ting bing
qué trinh bién d6i hoa hoc, nhu viéc bd sung poly(alkylen) glycol nhu poly(etylen)
glycol (“PEGyl hod”) (cac manh dugc pegyl hoa duoc goi la Fv-PEG, scFv-PEG, Fab-
PEG, F(ab’),-PEG hoic Fab’-PEG) (“PEG” ddi v6i Poly(Etylen) Glycol) hodc bing
qua trinh hop nhit vao liposom, cdc méanh ndy c6 it nhit mot CDR dic trung cia
khang thé theo sang ché. Tét hon 13, “méanh gin két khang nguyén” nay s& dugc cdu
thanh béi hodc s& chira mdt phén trinh tur ctia chudi ning hodc chudi nhe bién ddi cua
khang thé ma tir d6 chiing thu dugc, mot phan trinh tir nay 1a da dé duy tri cing tinh
dic hidu gan két nhu khang thé ma tir d6 thu duogc né va dit 4 luc, tot hon 13 it nhét 1a
1/100, theo céch dugc wu tién hon it nhét 14 1/10, 4i luc ctia khang thé ma tir d6 thu
dugc no, so véi dich. Tt hon nira 13, “manh gin két khang nguyén” nay s& duoc ciu
thanh béi hodc s& chira it nhit ba CDR CDR-H1, CDR-H2 va CDR-H3 cua chudi nang
bién d6i va ba CDR CDR-L1, CDR-L2 va CDR-L3 cua chudi nhe bién dbi cta khang
thé ma tir d6 thu duoc ching.
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Thuat ngtr “viéc gén két, gén két” hodc thuat ngit tuong tu, dugc du dinh réng
khang thé hodc manh gin két khang nguyén bat ky ciia nd, tao ra phic véi khang
nguyén ma tuong d6i dn dinh trong cac diéu kién sinh ly. Viéc gan két dic hiéu c6 thé
dugce dic trung boi hing sb phén ly cin bang it nhit khoang 1x10° M. Céc phuong
phéap x4c dinh xem liéu hai phén tir c6 gin két v6i nhau hay khong ciing 1a da biét
trong linh vuc ky thudt ndy va bao gbém, vi du, thdm tach cin bang, cong hudng
plasmon bé mit, cic thir nghiém dénh diu phéng xa va phuong phap twong tu. Dé ‘
tranh nghi ngd, khong c6 nghia ring khang thé nay co6 thé khong gin két hodc giy can
trg, & mirc thap, véi khang nguyén khac. Tuy nhién, theo mot phuong 4n, khang thé

nay chi gan két voi khang nguyén do.

Nhu dugc sit dung trong ban md ta nay, thuat ngit “khang thé IGF-1R” s& duoc
giai thich twong tu nhu “khang thé khang IGF-1R” va c6 nghia 12 khang thé c6 kha
nang gin két voi IGF-1R.

Theo mdt phuong 4n cua sang ché, t6t hon 13, epitop cta khang thé duoc dinh
vi trong mién ngoai bao néu trong muc iGF-1R cta ngudi (cling duge ding dé chi

IGF-1R ECD).

Theo phuong 4n cu thé, khang thé hodc manh gin két khang nguyén bat ky cua
n6, c6 kha nang gan két véi IGF-1R véi ECso ndm trong khoang tir 10x107° dén 1x10"

19 va t6t hon nira 1a ndm trong khoang tir 8x107° dén 2x107°.

Thuét ngit ndng do hitu hiéu nira t6i da (ECs,) twong tmg véi ndng do cia duoc
chat, khang thé hodc chit doc ma gy ra dap ting nira dudng gitra dudong gbc va téi da
sau mdt thoi gian tiép xic quy dinh nao d6. N6 thuong duogc sir dung 1am phép do muc
do6 hiéu nghiém cua duoc chét. Do d6, ECs, ciia dudng cong dép tmg liéu chia do bidu
thi né)ng d6 ctia hop chét, trong d6 50% tac dung t6i da cia n6 duoc quan sat. ECs, ctia
dudng cong dap tng lidu hiru han biéu thi néné d6 ciia hop chét, trong d6 50% quéan
thé duéi dang dap ung, sau khoang thoi gian tiép xuc quy dinh. Thong thudng, cac
phép do ndng do theo dudng cong sigma, gia ting nhanh chéng theo thay dbi tuong
d6i nho vé ndng d9. Viée nay c6 thé dugc xac dinh bang cach toan hoc biang phép ldy

dao ham duong t6i wu.

Theo phuong 4n dugc uu tién, ECsy, dugc xac dinh theo séng ché, x4c dinh tinh

"hiéu nghiém ctia khang thé dé gin két trén IGF-1R ECD dugc tiép xtic trén té bao khébi
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u ctia ngudi. Tham s& ECsy duge xac dinh bang cach str dung phép phén tich FACS.
Tham s ECs, phan anh ndng do ctia khang thé ddi v6i 50% gin két t6i da trén IGF-1R
ctia nguoi dugce biéu hién trén té bao khdi u cua ngudi duge thu. MQi trj s& ECsy dugc
tinh toan 1a trung diém cia duong cong dap mg lidu bang cach sir dung chuong trinh
kh6p dudng cong hdi quy bdn tham sé (phin mém Prism). Tham s nay da duoc chon

lam dai dién cho cac diéu kién sinh ly/bénh ly.

Thuét ngir "epitop” la vung cia khang nguyén ma duoc gin két béi khang thé.
Céc epitop c6 thé duge xac dinh dudi dang cu trac hodc chirc ning. N6i chung, cic
epitop churc ning 13 tip hop con ciia cac epitop ciu tric va cb cac gbe ndy ma truc tiép
g6p phéan vao 4i luc twong tac. Cac epitop ciing ¢6 thé c¢6 cAu hinh, tirc 13, ¢6 cac axit
amin khong tuyén tinh. Theo céc phuong 4n nhit dinh, cac epitop c6 thé bao gdm cac

_thé xac dinh ma 13 cic nhom bé mit c6 hoat tinh hod hoc clia cac phan tir nhu axit
amin, mach bén dudong, nhém phosphoryl hodc nhém sulfonyl va theo cac phuong an
nhit dinh, c6 thé c6 cac dic tinh cdu tric ba chiéu riéng va/hodc dic tinh dién tich
riéng.

Cac ngudi c6 hiéu biét trung binh trong linh vuc nay da biét sy canh tranh dé
gin két IGF-1R c6 thé duge xac dinh bang cac phuong phéap hoic cac k¥ thuat bat ky
nhu, nhung khong chi gigi han ¢, hoat tinh phong xa, Biacore, ELISA, phép do dong
té bao, v.v.. Cum tlr “ma canh tranh dé gén két IGF-1R” ¢6 nghia 1a mirc canh tranh it
nhat 1a 20%, t6t hon néu it nhét 1a 50% va t6t hon nita néu it nhat 1a 70%.

Céac ngudi ¢ hiéu biét trung binh trong linh vuc ndy da biét viéc x4c dinh muc
d6 gin két voi cing mot epitop c6 thé duge xéac dinh bang cac phuong phéap hoic k§
thuat bét 1;57 nhu, nhung khong chi giéi han &, hoat tinh phong xa, Biacore, ELISA,
phép do dong té bao, v.v.. Cum tir “ma gin két v4i ciing mot epitop ciia IGF-1R” ¢6
nghia 1a murc canh tranh it nhit 1a 20%, t6t hon néu it nhat 13 50% va t6t hon nira néu it
nhat 1a 70%.

Nhu néu trén va trai véi kién thirc chung, sang ché tip trung vao cic khang thé
IGF-1R dic hiéu thé hién kha nang cao can dugce ndi bao hoa sau khi gén két IGF-1R.
Nhu dugc st dung trong ban mo ta nay, khang thé ma “da dugce ndi bao hod” hodc ma
“dugc ndi bao hoa” (hai cach trinh bay 1a trong t) 14 khang thé ma duoc hip thu boi

(c6 nghia 12 n6 “di vao™) t& bao khi gin két voi IGF-1R trén té bao cia dong vat ¢ vi.
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Khang thé nay 1a dang quan tdm dudi dang mot phan cia ADC, do d6 no s& giri hodic
dan doc té bao da duoc lién két vao trong té bao ung thu dwgc hudéng dich. Mot khi

dugc noi bao hoa, doc té bao nay giy chét té bao ung thu.

Diéu ngac nhién 13, tit ca khang thé theo sang ché thé hién cling mét trinh tur
ddi v6i- CDR-H2, CDR-H3 va CDR-L2, 3 CDR khac 13 khac nhau. Quan sat nay
dudng nhu nhit quan do n6 1a mot phan cua kién thirc chung ma, lién quan dén tinh
dac hiéu ge“in két cua khéng thé, CDR-H3 dugc mo ta lz‘; quan trong nhét va lién quan

nhiéu nhét dén su nhan biét epitop.

Céc véin d then chdt quan trong dé thanh cong véi lidu phap ADC dugc cho la
tinh dic hiéu khang nguyén dich va ndi bao hod cia cac phiic khang nguyén-khang thé
v6i té bao ung thu. Piéu hién nhién 13, cic khang nguyén khong noi bao hoa it hitu
hiéu hon so v&i khang nguyén ndi bao hoa dé phan phdi ééc tac nhan ddc té bao. Cac
quy trinh ndi bao hod c6 thé thay dbi theo khang nguyén va phu thudc vao nhiéu tham
s6 ma c6 thé bi anh huéng béi cac khang thé.

Trong ADC, doc té bao tao ra hoat tinh doc té bao va khang thé da duoc st
dung dap Gmg v6i tinh dic hidu khang té bao ung thu, ciing nhur vat truyén dé di vao
trong té bao dé gtri chinh x4c doc t& bao. Do d6, d& cai thién ADC, khang thé c6 thé co
kha ning cao ndi bao hoa vao trong té bao ung thu duge huéng dich. Hiéu qua ndi bao
hoa do khang thé gay ra khac nhau dang ké phu thudc vao epitop duge huéng dich.
Viéc lya chon céc khang thé IGF-1R ndi bao hoa hiéu nghiém can dén cac dir liéu thu
nghi€ém khac nhau nghién ctu khong chi su diéu hoa giam IGF-1R ma con ca su ndi

bao hod khang thé IGF-1R tiép theo véi té bao.

Theo mét phuong an, viéc ndi bao hoa khang thé ciia ADC theo sang ché c6 thé
duoc danh gia bang k§ thuat huynh quang mién dich hoic FACS (do dong té bao) (nhu
dugc minh hoa dudi diy trong ban mo ta nay) hodc phuong phap hoic quy trinh bt ky
ma ngudi c¢6 hiu biét trung binh trong linh vuc nay da biét ddc hidu véi co ché ndi
bao hod. Theo phuong an dugc wu tién, khang thé cia ADC theo sang ché c6 thé tao ra
mirc ndi bao hoa sau khi gin két véi IGE-1R it nhit 1a 30%, t6t hon néu it nhat 1a 50%

va t6t hon nita 13 80%.

Phuc IGF-1R/khang thé duoc nodi bao hod sau khi gin két khang thé v6i ECD

“néu trong muc iGF-1R nay va 1am giam sé luong IGF-1R trén bé mit cia té bao. Viéc
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giam ndy c6 thé duoc dinh lugng bang phuong phap b4t ky ma ngudi c6 hidu biét
trung binh trong linh vuc nay da biét nhu cac vi du khéng giéi han pham vi clia séng

ché thdm tach T4y, FACS va k¥ thuat huynh quang mién dich.

Theo mot phuong an, do do, viéc gidam nay phan &nh qua trinh ndi bao hoa, t6t
hon 12 ¢6 thé duoc do-bing FACS va duoc biéu thi dudi dang chénh léch hoic delta
gitta cuong do huynh quang trung binh (Mean Fluorescence Intensity-MFI) do dugc &
4°C v6i MFI do duge & 37°C sau thoi gian @ 4 gior v6i khang thé.

Trong vi du khong gi¢i han pham vi cla sang ché, delta nay dugc xac dinh dua
trén cdc MFI thu dugc véi cic té bao khong dugc xir Iy va cac té bao da dwoc xir Iy
bang khang thé bang cach sir dung i) t& bao ung thu vit MCF7 sau khoang théi gian 0 4
gid v6i khang thé duoc mo ta trohg ban mé ta nay va ii) khang thé thir cAp duoc dénh
dau bﬁng Alexa488. Tham sb nay duoc xac dinh khi dugc tinh toan bang cong thirc
sau: A(MFI ec— MFI3700).

Chénh 1éch nay gitta ciac MFI phan 4nh qua trinh diéu hoa giam IGF-1R do cac
MFI t¥ 1& v6i IGF-1R duoc biéu hién trén bé mat té bao.
Theo khia canh dugc uu tién, cac khang thé 1a céc khang thé tao ra AMFIgo—
MF157oc) dbi véi MCF-7 it nhét 1a 280, t5t hon néu it nhét 1a 400.
Chi tiét hon, delta néu trén ddy c6 thé dugc do theo quy trinh sau, ma phai dugc
xem xét 12 vi du minh hoa va khong gii han pham vi ctia sang ché:
a) Xt 1y va 1 té bao khdi u dang quan tim véi khang thé theo sang ché
trong méi trudng nudi cdy ddy du lanh (4°C) hodc 4m (37°C);
b) Xt 1y té bao da duge xir Iy & bude a) va theo cach song song, t& bao
khong duge xtr Iy voi khang thé thir cap; '

c) Do MFI (thé hién lugng IGF-1R ¢6 mit trén bé mit) dbi véi té bao da
duge xir 1y va khong duge xir Iy bang khang thé duge danh du thu

cap c6 kha nang gan ket véi khang the theo sang ché; va

d) Tinh toan delta du6i dang phép trir cia MFI thu duoc véi té bao da
duge xtt Iy tir MFI thu duge véi té bao khéng dugce xit ly.

Dua vao delta MFI nay, ty 1€ phén trdm ni bao hoa co6 thé dugc xac dinh 1a:
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: 100X(1\/IFI4oc-WI37oc) /MFI4°Q

Céc khéng thé cia ADC theo sang ché, c¢6 mat ot hon 1 theo ty 1€ phﬁn tram
noi bio hod MCF7 nim trong khoang tir 50% dén 99%, 70% dén 90%, t&t hon 1a nim
trong khoang tir 75% dén 87%.

Uu diém dic biét coa céc khang thé dugc mo ta trong ban md ta nay dua vao
tdc dd nodi bao hoa cla chung.

N6i chung, da biét dugc rang, d6i véi ADC, c6 thé mong mubn ring cac khang
thé duoc st dung c6 tdc d6 ndi bao hoa nhanh chéng, tot hon 1a trong 24 gid tinh tur
thoi diém dung khang thé va, 5t hon nita 13 trong 12 gid va con tét hon nita 14 trong 6
gio.

~ Theo sang ché, tbc d ndi bao hod, ciing dugc dung d& chi mirc giam khang thé
duoc gan két bé mit cua té bao hoic muc suy yéu cua khang thé bé mit té bao, dugc
thé hién dudi dang t1/2 (ban ton) va tuong Gng theo thoi gian cin dé thu duoc giam
50% AMFTI (khia canh nay s& duoc hiéu mét cach 13 rang khi doc cac vi du néu dudi
day).

Uu diém dic biét 1a cac khang thé cia ADC theo sang ché c6 t1/2 nim trong

khoang tir 5 d&én 25 phiit va t6t hon 13 ndm trong khoang tir 10 d&én 20 phut.

Theo phuong 4an cu thé, sang ché lién quan dén ADC, trong d6 khang thé Ab
chira ba CDR chudi ning v6i CDR-H2 c6 trinh tur néu trong SEQ ID No.2 va CDR-H3
c6 trinh tu néu trong SEQ ID No.3 va ba CDR chudi nhe véi CDR-L2 ¢6 trinh tu néu
trong SEQ ID No.5. ‘

Theo phuong 4n cu thé, sang ché lién quan dén ADC trong d6 khang thé Ab
chira ba CDR chudi ning c6 trinh ty néu trong SEQ ID No.1, 2 va 3 va ba CDR chudi
'nhc c6 trinh tur néu trong SEQ ID No.4, 5 va 6.

Theo mét phuong 4n, ADC chira khang thé chira ba CDR chudi ning chira hoic
c6 céc trinh tir néu trong SEQ ID No.1, 2 va 3 hoic trinh tu bat ky it nhit 80%, tbt hon
1a 85%, 90%, 95% va 98% déng nhét véi trinh tu néu trong SEQ ID No.1, 2 hodc 3; va
ba CDR chudi nhe chtra hoic gﬁ‘)m c6 céc trinh tu néu trong SEQ ID No.4, 5 va 6, hodc
trinh tw bat ky it nhat 80%, t&t hon 13 85%, 90%, 95% va 98% ddng nhit véi trinh tu
néu trong SEQ ID No.4, 5 hoac 6.
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Theo phuong an khic, khang thé hodc manh gin két khang nguyén bét ky cia
né, chra ba CDR chudi ning bao gém céc trinh tyg néu trong SEQ ID No.1, 2 va 3; va
ba CDR chubi nhe bao gém céc trinh tu néu trong SEQ ID No.4, 5 va 6.

Viéc danh sé duy nhit IMGT da duogc xac dinh dé so sanh cac mién bién d6i bét
ky cia thu thé khang nguyén, kiéu chudi hodc cac loai [Lefranc M.-P., Immunology
Today 18, 509 (1997) / Lefranc M.-P., The Immunologist, 7, 132-136 (1999) /
- Lefranc, M.-P., Pommié, C., Ruiz, M., Giudicelli, V., Foulquier, E., Truong, L.,
Thouvenin-Contet, V. and Lefranc, Dev. Comp. Immunol., 27, 55-77 (2003)]. Theo
cach danh sb duy nhéit IMGT, c4c axit amin dugc bao ton thuong c6 cung vi tri, vi du,
xystein 23 (1st-CYS), tryptophan 41 (CONSERVED-TRP), axit amin ky nudc 89,
xystein 104 (2nd-CYS), phenylalanin hodc tryptophan 118 (J-PHE hodc J-TRP). Viéc
danh s duy nhit IMGT c6 sy phan dinh tiéu chuin hoa cua cac viung khung (FR1-
IMGT: céac vi tri 1 d@n 26, FR2-IMGT: 39 dén 55, FR3-IMGT: 66 dén 104 va FR4-
IMGT: 118 dén 128) va cia cac ving xac dinh tinh b6 trg: CDR1-IMGT: 27 dén 38,
CDR2-IMGT: 56 dén 65 va CDR3-IMGT: 105 dén 117. Do céc khe hé thé hién céc vi
tri tréng, chiéu dai CDR-IMGT (duoc thé hién gifta cac ddu ngodc va dugce tach biét
bdi cac diu cham, vi du [8.8.13]) trd thanh cac thong tin ¢b yéu. Viéc danh s duy nhit
IMGT duoc st dung trong phép biéu dién dd hoa 2 chiéu, dugc ky hiéu 1a IMGT
Colliers de Perles [Ruiz, M. and Lefranc, M.-P., Immur_logenetics, 53, 857-883 (2002)
/ Kaas, Q. and Lefrénc, M.-P., Current Bioinformatics, 2, 21-30 (2007)] va trong céc;
cAu tric 3 chidu trong IMGT/3Dstructure-DB [Kaas, Q., Ruiz, M. and Lefranc, M.-P.,
T cell receptor and MHC structural data. Nucl. Acids. Res., 32, D208-D210 (2004)].

Can phai hiéu ring, khong c¢6 phan md ta ndo mau thudn trong ban mo ti nay,
céac viing x4c dinh tinh bd tro hoic CDR, c6 nghia 1 c4c ving siéu bién ctia cac chudi
ning va chudi nhe cia cic globulin mién dich nhu dugc xdc dinh theo hé thong danh

sb IMGT.

Tuy nhién, cac CDR cling c6 thé dugc x4c dinh theo hé théng danh s Kabat
(Kabat et al, Sequences of proteins of immunological interest, 5" Ed, U.S.
Department of Health and Human Services, NIH, 1991 va c4c 1in xuit ban sau d6). Co
ba CDR chudi ning va ba CDR chudi nhe. Trong ban md ta nay, cic thuit ngir “CDR”
va “cac CDR” duogc str dung biéu thi, phu thudc vao trudong hop, mot hodc nhiéu hodc

thdm chi tat ca cac vung chira phan 16n goc axit main dép ung véi 4i luc gan két cua
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khang thé ddi v6i khang nguyén hodc epitop ma né nhin biét. Pé 1am don gian viée
hiéu sang ché, cac CDR theo Kabat khong dugce x4c dinh. Tuy nhién, cic ngudi c6
hidu biét trung binh trong nganh cin phai biét ring viéc sir dung dinh nghia vé céc

CDR theo IMGT, d& xéc dinh cac CDR theo Kabat.

Theo sang ché, thuat ngir “d6 ddng nhit” hodc “ty 1 phan trim dd dong nhat”
gifta hai trinh tu axit nucleic hodc axit amin c6 nghia la ty 1€ phan tram nucleotit hoic
gbc axit amin giéng nhau gifra hai trinh tu cin duogc so sanh, thu duoc sau khi cin
thing han t6i wu, ty 1 phan trim nay 14 hoan toan theo théng ké va su khac nhau gitta
hai trinh ty dugce phan bd ngiu nhién doc theo chiéu dai ctia ching. Viéc so sanh hai
trinh tu axit nucleic hodc axit amin dugc thuc hién theo truyén théng bang cach so
sanh c4c trinh tu sau khi d& cin thing hang ching mét cach tdi uu, viéc so sanh nay c6
thé duogc thuc hién theo doan hoidc bang cich sir dung “cira s6 sdp thang hang”. Viéc
sa"lp théng hang t8i wu cua céac trinh tu dé so sanh c6 thé duge thuc hién, ngoai viéc so
sanh tha cong, bang thuat toan dong nhét cuc bd cia Smith va Waterman (1981) [Ad.
App. Math. 2:482], bing thuat toan ddng nhét cuc bd cia Neddleman va Wunsch
(1970) [J. Mol. Biol. 48:443], bang phuong phap tim kiém twong tu cia Pearson va
Lipman (1988) [Proc. Natl. Acad. Sci. USA 85:2444] hoic bing phan mém may tinh
bang cach st dung céac thudt toan nay (GAP, BESTFIT, FASTA va TFASTA trong
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr.,

Madison, WI, hodc béng ph?ln mém so sanh BLAST NR hoic BLAST P).

Ty 1& phén traim ddng nhit duoc tinh toan bang cach xéac dinh s6 luong vi tri ma
& d6 nucleotit hodic gbc axit amin 1a dong nhét gitra hai trinh tw, t5t hon 14 gifta hai
trinh ty ddy du, chia s lugng vi tri ddng nhit cho téng s6 vi tri trong cira sd sip thing

hang va nhén két qua v6i 100 dé thu dugce ty 16 phan trim dong nhét gitra hai trinh tu.

Vi dy, chuong trinh BLAST, “trinh tu BLAST 2” (Tatusova et al., “Blast 2
sequences - a new tool for comparing protein and nucleotide sequences”, FEMS
Microbiol., 1999, Lett. 174:247-250) co trén
http://www.ncbi.nlm.nih.gov/gorf/bl2.html, c6 thé duoc sur dung véi cac tham s6 mic
dinh (dic biét 1a dbi véi cac tham sb “open gap penalty-diém trir khe hé™: 5 va
“extension gap penalty-diém trir khe kéo dai”: 2; ma tran dugc chon, vi du, 1a ma tran
“BLOSUM 62” dugc d& xuit bdi chuong trinh nay); ty 16 phin trim dong nhit giita
hai trinh tu d€ so sanh duoc tinh toan truc tiép bdi chuong trinh nay.
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Déi v6i trinh tu axit amin it nhit 80%, tot hon 1a 85%, 90%, 95% va 98% dong
nhét v6i trinh tu axit amin dbi ching, cac vi du dugc uu tién bao gém cac trinh tu chira
trinh tu d6i chung, cac bién ddi nhét dinh, dic biét 1 mat, thém hozc thay thé it nhit
mot axit amin, cét cut hodc kéo dai. Trong truong hqp thay thé mot hodc nhiéu axit
amin lién tiép hodc khong lién tiép, cac thay thé dugc uu tién trong d6 cac axit amin
duoc thay thé 1a dugc thay thé bang cac axit amin “twong dwong”. Tuy nhién, trong
ban md ta nay, cum tir “céc axit amin trong dwong” c6 nghia 1a biéu thi cic axit amin
bét ky ciing c¢6 thé cin dugc thay thé dbi véi mot trong sb cac axit amin ciu tric ma
khong lam bién dbi cac hoat tinh sinh hoc ciia cac khang thé twong ting va céc vi du cu

thé nay duoc xac dinh dudi day.

Céc axit amin twong duong c6 thé dugc x4c dinh dua trén do tuong dong ciu
tric cua ching vo6i cdc axit amin ma ching duoc thay thé hodc dua trén két qua cia
cac thir nghiém so sanh hoat tinh sinh hoc gitta cic khang thé khac nhau ciing c6 thé

can duoc tao ra.

Trong vi du khéng gidi han pham vi ctia sang ché, bang 1 sau tong két cac thay
thé c6 thé xay ra ciing ¢6 thé can dugc thuc hién ma khong din dén su bién ddi déng
ké hoat tinh sinh hoc clia cac khang thé dugc bién ddi twong ung; céc thay thé nguoc

c6 thé thyc hién dugc trong tu nhién trong cung céic diéu kién.

Bang 1
Gbc ban diu : (Céc) thay thé
Ala (A) Val, Gly, Pro
Arg (R) Lys, His
Asn (N) Gln
Asp (D) Glu
Cys (O) Ser
Gln (Q) Asn
Glu (E) Asp
Gly (G) Ala
His (H) Arg
Ile (I) Leu
Leu(L) Ile, Val, Met
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Lys (K) Arg
Met (M) Leu
Phe (F) Tyr
Pro (P) Ala
Ser (S) Thr, Cys
Thr (T) Ser
Trp (W) Tyr
Tyr (Y) Phe, Trp
Val (V) Leu, Ala

Khia canh dic biét theo sang ché 1a khéang thé cua ADC, khong gén két voi thu
thé Insulin (IR). Khia canh nay 1a ding quan tdm do khang thé duoc md ta trong ban
mo ta nay sé& khong ¢6 tac dong tiéu cuc bt ky dbi véi IR, nghia 14 qu4 trinh chuyén

hoé Insulin.

Theo phuong 4n khéc, van khia canh c6 loi khic cua khang thé ctia ADC theo
sang ché 12 n6 c6 kha niang gan két khong chi v6i IGF-1R cta ngudi ma con gin két
v6i IGF-1R cia khi va t6t hon nita 12 v6i IGF-1R cia cynomolgus. Khia canh nay
cling dang quan tdm do né s€ tao diéu kién thuén loi dé danh gia tinh doec dugce doi hoi

cho céc thir nghiém 1am sang.

Theo phuong 4n khéc nira, khang thé cia ADC theo sang ché c6 thé chira khang
thé don dong. ‘

Thuat ngit "khang thé don dong" hodc "Mab" nhu dugc st dung trong ban mé
ta nay chi khang thé thu dugc tir quin chira cac thé khang thé hiu nhu twong ddng,
nghia 1a cac khang thé riéng r& ctia quin thé 13 dong nhit ngoai trir ddi vé6i cac dot
bién c6 thé c6 trong tur nhién ma c6 thé c6 mit véi luong nhé. Cac khang thé don
dong 1a dédc hi€u & muc cao, dugc dinh hudéng chéng lai epitop don 1é. Khang thé don
dong nay c6 thé duoc tao ra bdi mot dong té bao B hoic thé lai. Cac khang thé don
dong con c6 thé 1a tai td hop, nghia 12 dugc tao ra biang cong nghé protein hoic tng
hop hoa hoc. Cac khang thé don dong ciing c6 thé phan 1ap dugc tir cac thu vién
khang thé thé thuc khuan. Ngoai ra, trai v6i viéc tao ra khang thé da dong ma thuong

bao gbém cac khang thé khac nhau dugc din hudéng chdng lai cic quyét dinh khang
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nguyén khac nhau hoic cac epitop, mdi khang thé don dong dugc din hudéng chéng

lai mot epitop cia khang nguyén.

Trong ban md ta ndy, khang thé don dong bao gdm khang thé cua chuét, khéng

thé kham va khang thé dugc lam giong nhu ctia nguoi, nhu duge md ta sau.

Tt hon 13, khang thé thu dugc tir thé lai c6 ngudn gde tir chudt duoc ndp voi
French collection for microorganism cultures (CNCM, Pasteur Institute, 25 rue du
Docteur Roux, 75724 Paris Cedex 15, France), thé lai nay thu dugc bang cach dung
hop t€ bao don nhan lach/lympho bao cta chudt duoc gy mién dich Balb/C va té bao
ctia dong té bao u tuy Sp 2/0-Ag 14.

Theo mdt phuong 4n, khang thé IGF-1R cia ADC theo sang ché chtra khang

thé cia chudt, sau day dugc ding dé chi m[én cia khdng thé].

Theo mot phuong 4n, khang thé IGF-1R chira khang thé kham, sau ddy duogc
ding dé chi c[tén cia khdng thé].

Theo mot phuong 4an, khang thé IGF-1R chira khang thé duoc 1am gidng nhu

ctia ngudi, sau ddy duoc ding dé chi hz[tén ciia khdng thé).

Pé tranh nghi ngd, trong phin mé ta sau ddy, cum tir “khang thé IGF-1R” va
“[tén ciia khdng thé]” 14 tuong tu va bao gém (ma khéng trai voi phdn mé ta) cac
phién ban cua chudt, kham va duqc lam giéng nhu cta ngudi cua khang thé IGF-1R
nay hodc cta “[tén ciia khdng thé]” nay. Néu cén,{ tién t6 m- (chudt), c- (kham) hodc

hz- (dugc lam gidng nhu cia nguoi) duge sir dung.

Pé d& hiéu hon, bang 2 sau minh hoa céc trinh tg¢ CDR, dugc xac dinh theo

IMGT, d6i v6i cac khang thé duoc vu tién.

Béng 2
Chudi niing Chubi nhe SEQ ID No.
CDR-HI 1
CDR-H2 2
Théng nhét CDR-H3 3
CDR-L1 4
CDR-L2 5
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CDR-L3 6
CDR-H1 7
CDR-H2 7 2
CDR-H3 3
208F2
CDR-L1 9
CDR-L2 5
CDR-L3 11
CDR-H1 7
CDR-H2 2
CDR-H3 3
212A11
CDR-L1 10
CDR-L2 5
CDR-L3 11
CDR-H1 7
CDR-H2 2
214F8
CDR-H3 3
va
CDR-L1 9
213B10
CDR-L2 5
CDR-L3 12
CDR-H1 8
CDR-H2 2
CDR-H3 3
219D6
CDR-L1 9
CDR-L2 5
CDR-L3 11

S& d& hiéu dbi voi ngudi c6 hiéu biét trung binh trong linh vue rang t6 hop bat
k¥ ctia 6 CDR nhu dugc mb ta trén day s& dugc xem xét 1a mot phan cia sang ché.

Nhu c6 thé nhin thiy duogc trong bang 2, tit ca cac khang thé trong ban mé ta
nay dugc mo ta c6 cung mot trinh tudbi voi CDR-H2, CDR-H3 va CDR-L2, dic tinh

ndy la ddc biét dang quan tdm nhu dugc mo ta trén day.
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Khia canh cu thé lién quan &én ADC trong d6 khang thé 12 khang thé cta chudt,
khac biét & chd, khang thé ndy ciing bao gdm cic ving cb dinh chudi nhe va chudi

nang thu dugc tir khang thé cua céac loai khac _V(’)’i chuot, dac biét 1a nguoi.

Khia canh cu thé khac lién quan dén ADC trong d6 khang thé 1a khéng thé
kham (c) khac biét & chd, khang thé nay ciing bao gbm cac viing c¢b dinh chudi nhe va

chudi ning thu dugc tir khang thé thudc cac loai khac vai chudt, dic biét 1a nguoi.

Khang thé kham 13 khang thé chtra ving bién d6i tw nhién (chudi nhe va chudi
ning) thu dugc tir khang thé thudc cac loai dd néu trong t6 hop véi cac viing c¢b dinh

ctia chudi nhe va chuoi ning cua khang thé thudc céc loai khéc véi cac loai da néu nay.

Céc khang thé kham c6 thé dugc tao ra bang cach st dung céc kykx thuat di
truyén tai t& hop. Vi du, khang thé kham c6 thé duoc tao ra bing cach tao dong ADN
tai t6 hop chira cac ving gen khéi dong va trinh tw ma hod ving bién dbi cta khang
thé don dong khong phai clia nguoi, dac biét 1a chudt va trinh tr ma hod ving ¢ dinh
ctia khang thé cta céc loai khac nhau, t6t hon 1a ngudi. Khang thé kham ctia ADC theo
sang ché duoc ma hod bdi mot gen tai t6 hop nay co thé, vi du la thé kham chuot-
ngudi, dic biét 1a khang thé nay dugc xac dinh boi ving bién ddi thu duge tir ADN
cua chuét.vé kiéu twong duong cua né duogc xac dinh bdi ving ¢d dinh thu duoc tir

ADN cua nguoi.

Theo phuong an dugc uu ti€n, nhung khong gidi han pham vi ctua sing ché,

khang thé cia ADC theo sang ché dugc chon tir:

a) khang thé chira mién bién ddi chudi ning c6 trinh tw néu trong SEQ ID No.13
hoic trinh tu bat ky it nhét 80% dbng nhit véi trinh tr néu trong SEQ ID No.13 va ba
CDR chudi nhe c6 trinh tu néu trong SEQ ID No.9, 5 va 11;

b) khang thé chtra mién bién ddi- chudi ning c6 trinh tw néu trong SEQ ID
No.14 hogc trinh ty bat ky it nhat 80% ddng nht v6i trinh ty néu trong SEQ ID No.14
va ba CDR chudi nhe c6 trinh trr néu trong SEQ ID No.10, 5 va 11;

¢) khang thé chira mién bién ddi chudi ning c6 trinh tu néu trong SEQ ID No.15
hodc trinh tu bit ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.15 va ba
CDR chudi nhe c6 trinh tu néu trong SEQ ID No.9, 5 va 12;
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d) khang thé chta mién bién d6i chudi ning co trinh tu néu trong SEQ ID
No.16 hodc trinh trr bat ky it nhit 80% ddng nhit véi trinh tu néu trong SEQ ID No.16
va ba CDR chudi nhe c6 trinh tu néu trong SEQ ID No.9, 5 va 11; va

e) khang thé chtra mién bién ddi chudi ning c6 trinh tu néu trong SEQ ID No.17
hoic trinh ty bat ky it nhit 80% ddng nhét véi trinh tw néu trong SEQ ID No.17 va ba
CDR chudi nhe c6 trir_lh tu néu trong SEQ ID No.9, 5 va 12.

Cum tir “trinh tu b4t ky it nhat 80%, t6t hon 13 85%, 90%, 95% va 98% dong
nhét véi trinh ty néu trong SEQ ID No.13 dén 177, dugc du dinh co6 nghia 1a cac trinh
tu ¢6 ba CDR chubi nang c6 trinh tu néu trong SEQ ID No.1, 2 va 3 va ngoai ra, it
nhit 80%, t&t hon 1a 85%, 90%, 95% va 98%, ddng nhét véi trinh tu diy du néu trong
SEQ ID No.13 dn 17 ngoai cic trinh tu trong Gng véi cac CDR (nghia 13 néu trong
SEQ ID No.1, 2 va 3).

Theo phuong 4n dugc uu tién khac, nhung khong chi giéi han &, khang thé cua

ADC theo sang ché dugc chon tir:

a) khang thé chira mién bién d6i chudi nhe c6 trinh ty néu trong SEQ ID No.18
hodc trinh tu bit ky it nhit 80% dbng nhit véi trinh tw néu trong SEQ ID No.18 va ba
CDR chudi nang co trinh tu néu trong SEQ ID No.7, 2 va 3;

b) khang thé chtra mién bién dbi chudi nhe c6 trinh tu néu trong SEQ ID No.19
hodc trinh ty bat ky it nhit 80% ddng nhéit véi trinh t néu trong SEQ ID No.19 va ba
CDR chubi nang c6 trinh tu néu trong SEQ ID No.7, 2 va 3;

¢) khang thé chira mién bién d6i chudi nhe c6 trinh tu néu trong SEQ ID No.20
hoic trinh ty bat ky it nhit 80% ddng nhit véi trinh tu néu trong SEQ ID No.20 va ba
CDR chudi nang cd trinh ty néu trong SEQ ID No.7, 2 va 3;

d) khang thé chira mién bién d6i chudi nhe c6 trinh tw néu trong SEQ ID No.21
hoic trinh tr bat ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.21 va ba
CDR chudi nang cd trinh ty néu trong SEQ ID No.8, 2 va 3; va

e) khang thé chira mién bién d6i chudi nhe c6 trinh ty néu trong SEQ ID No.22
hoic trinh tu bat ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.22 va ba
CDR chudi ndng c0 trinh ty néu trong SEQ ID No.7, 2 va 3.
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Cum tir “trinh tu bét ky it nhit 80%, tt hon 13 85%, 90%, 95% va 98% dong
nhét v6i trinh tu néu trong SEQ ID No.18 dén 227, dugc du dinh ¢ nghia 1a céc trinh
tu twong ng c6 ba CDR chudi nhe c6 trinh tu néu trong SEQ ID No.4, 5 va 6 va ngoai
ra, it nhit 80%, t6t hon 1a 85%, 90%, 95% va 98% , ddng nhét véi trinh tir ddy du néu
trong SEQ ID No.18 dén 22 ngoai cac trinh ty trong tng véi cac CDR (nghia 13 néu
trong SEQ ID No.4, 5 va 6).

Mot phuong 4n cia sang ché d& cap dén ADC trong d6 Ab la khang thé dugc

chon tu:

a) khang thé chira mién bién ddi chudi ning c6 trinh tﬁ néu trong SEQ ID No.13
hoidc trinh tu bat ky it nhit 80% ddng nhit véi trinh tu néu trong SEQ ID No.13 va
mién bién d6i chudi nhe c6 trinh tu néu trong SEQ ID No.18 hodc trinh tu bét ky it
nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.18;

b) khang thé chira mién bién ddi chudi ning c6 trinh ty néu trong SEQ ID
No.14 hoic trinh tu bat ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.14
va mién bién dbi chudi nhe c¢6 trinh tu néu trong SEQ ID No.19 hoic trinh tw bt ky it
nhit 80% ddng nhét véi trinh ty néu trong SEQ ID NO.19;

¢) khang thé chtra mién bién d6i chudi ning c6 trinh ty néu trong SEQ ID No.15
hodc trinh tur bét ky it nhat 80% ddng nhit véi trinh tu néu trong SEQ ID No.15 va
mién bién ddi chudi nhe c6 trinh tu néu trong SEQ ID No.20 hoic trinh tu bit ky it
nhit 80% ddng nhét véi trinh ty néu trong SEQ ID No.20;

d) khang thé chira mién bién ddi chudi ning c6 trinh tw néu trong SEQ ID
No.16 hoic trinh tu bét ky it nhat 80% dong nhét véi trinh tu néu trong SEQ ID No.16
va mién bién d6i chudi nhe c6 trinh tw néu trong SEQ ID No.21 hoc trinh tu bat ky it
nhit 80% ddng nhét véi trinh ty néu trong SEQ ID No.21; va

e) khang thé chira mién bién d6i chudi ning c6 trinh ty néu trong SEQ ID No.17
hodc trinh tu bt ky it nhit 80% ddng nhit vdi trinh ty néu trong SEQ ID No.17 va
mién bién ddi chudi nhe c6 trinh tu néu trong SEQ ID No.22 hoic trinh tu bat ky it
nhit 80% ddng nhét véi trinh tw néu trong SEQ ID No.22.

Céc khang thé kham dugc md ta trong ban md ta nay ciing c6 thé duoc dic

tiung boi mién ¢b dinh va cu thé hon 13, cac khang thé kham nay c6 thé dugc chon

-40-



30904

hodc dugc tao ra nhu, ma khong chi gidi han 6, IgG1, 1gG2, [gG3, IgM, IgA, IgD hoac
IgE. T6t hon nita 13, theo sang ché, cac khang thé kham nay 1a IgG1 hoic IgG4.

Theo mot phuong an, sang ché lién quan dén ADC trong d6 Ab 13 khang thé
kham bao gdm c4c mién bién ddi VH va VL nhu dugc mo ta trén diy & dang IgGl.
Tét hon nita 13, khang thé kham nay bao gdm mién ¢6 dinh d6i véi VH ¢6 trinh tu néu

trong SEQ ID No.43 va mién Kappa déi v6i VL c6 trinh tu néu trong SEQ ID No.45.

Theo mdt phuong an, sang ché lién quan dén ADC tfong,dc’) Ab 13 khang thé
kham bao gdm cac mién bién d6i VH va VL nhu duoc md ta trén ddy & dang IgG4.
‘Tét hon nita 13, khang thé kham nay bao gdbm mién ¢ dinh di v6i VH ¢6 trinh tu néu

trong SEQ ID No.44 va mién Kappa d6i v6i VL ¢6 trinh tu néu trong SEQ ID No.45.

Theo phuong 4n duoc uwu tién, nhung khong gidi han pham vi cia séang ché,

khang thé ciia ADC theo sang ché dugc chon tir:

a) khang thé chtra hodc gdm c6 chudi ning c6 trinh ty néu trong SEQ ID No.23
hodc trinh tu bét ky it nhit 80% ddng nhat vdi trinh tu néu trong SEQ ID No.23 va
chudi nhe c6 trinh tu néu trong SEQ ID No.28 hodc trinh ty bat ky it nhit 80% dong
nhét véi trinh tu néu trong SEQ ID No.28; '

b) khang thé chira hodc gdm ¢6 chudi ning cé trinh tw néu trong SEQ ID No.24
hodc trinh ty bét ky it nhat 80% ddng nhét véi trinh ty néu trong SEQ ID No.24 va
. chudi nhe c¢6 trinh tu néu trong SEQ ID No.29 hoic trinh tu bat ky it nhat 80% dong
nhét véi trinh tu néu trong SEQ ID No.29;

¢) khang thé chtra hodc gdm c6 chudi nang c6 trinh tu néu trong SEQ ID No.25
hoidc trinh tu bt ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.25 va
chubi nhe ¢6 trinh tu néu trong SEQ ID No.30 hodc trinh tu bat ky it nhat 80% déng
| nhét véi trinh tu néu trong SEQ ID No.30;

d) khang thé chira hodc gdm c6 chudi ning c6 trinh tu néu trong SEQ ID No.26
hodc trinh tir b4t ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.26 va
chudi nhe ¢6 trinh tu néu trong SEQ ID No.31 hoic trinh ti bit ky it nhit 80% dong
nhét véi trinh tur néu trong SEQ ID No.31; va

e) khang thé chira hoic gébm c6 chudi ning ¢6 trinh tu néu trong SEQ ID No.27
hodc trinh tur bt ky it nhét 80% d(‘)ng nhét v6i trinh tu néu trong SEQ ID No.27 va
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chudi nhe ¢6 trinh tw néu trong SEQ ID No.32 hoic trinh tu bt ky it nhat 80% dong
nhat véi trinh tu néu trong SEQ ID No.32.
Dé 15 rang hon, bang 3 sau day 14n luot minh hoa cac trinh tu cia VH va VL,

do1 véi cée khang thé kham duoc uu tién.

Bang 3
Chubi ning Chudi nhe SEQ ID No.
Midn bién ddi (VD) | 13
c208F2 Mién bién d6i (VL) 18
Chiéu dai day du ' 23
Chiéu dai ddy da 28
Mién bién d6i (VH) 14
c212A11 | Mién bién ddi (VL) 19
Chiéu dai dy du 24
Chiéu dai diy du 29
Mién bién doi (VH) 15
c214F8 Mién bién dbi (VL) 20
Chiéu dai diy da 25
Chiéu dai day du 30
| Mién bién d4i (VH) 16
c219D6 Mién bién d6i (VL) 21
Chiéu dai day du 26
Chiéu dai diy da 31
Mién bién d6i (VH) : 17
c213B10 Mién bién déi (VL) 22
Chiéu dai dy da 27
Chiéu dai day du 32

Khia canh cu thé khac nita cia sang ché lién quan dén ADC trong d6 “Ab” 1a
khang thé dugc 1am gidng nhu ctia ngudi khac biét & chd, cac ving ¢b dinh cta chudi
nhe va chudi ning thu dugc tir khang thé cia ngudi, 1an luot 12 ving lambda hodc

kappa va ving gama-1, gama-2 hodc gama-4.
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Thuét ngit “khang thé duoc 1am gidng nhu ctia ngudi” ¢6 nghia 13 khang thé ma
chira cac ving CDR thu duoc tir khang thé c6 ngudn gbc khong phai ngudi, cac phan
khéc ctia phan tir khang thé thu dugc tir mot (hoic vai) khang thé cua nguoi. Ngoai ra,
mot sd géc cda doan khung (dugc goi 1a FR) c6 thé duoc bién ddi dé bao ton &i lIuc

gin két.

Khéng'thé duogc lam giéng nhu cia ngudi hodc manh cia ching c6 thé dugc tao
ra bang cac k¥ thuat da biét d6i v6i ngudi ¢6 hiéu biét trung binh trong linh vuc. Cac
khang thé duoc lam gidng nhu ctia ngudi nay dugc uu tién dé sir dung ching trong cac
phuong phap bao gdm chin doan in vitro hodc ngin ngira va/hoic didu tri bénh in
vivo. Cac k§ thuat duoc 1am gidng nhu cia ngudi khac, ciing da biét dbi v6i ngudi co
hiéu biét trung binh trong linh vuc, nhu vi dy, k§ thuat “ghép CDR” duoc mé ta boi
PDL trong céc patent EP 0 451 216, EP 0 682 040, EP 0939 127, EP 0 566 647 hoac
US 5,530,101, US 6,180,370, US 5,585,089 va US 5,693,761. Cac patent M§ sd
5,639,641 hoac 6,054,297, 5,886,152 va 5,877,293 ciing c6 thé duoc trich dan.

Theo phuong an ddc biét theo sang ché va nhu s& dugc giai thich chi tiét hon
trong cac vi du sau, dugc md ta trong ban md ta nay 1a khang thé gém c6 hz208F2.
Qua trinh 1am giéng nhu ctia ngudi nay ciing ¢6 thé duge 4p dung cho cac khang thé
khac 12 mot phin cia sang ché.

Theo phuong 4n duoc uvu tién, khang thé ciia ADC theo sang ché bao gdm mién
~ bién d6i chudi nang (VH) co:

i) CDR-H1, CDR-H2 va CDR-H3 14n luot ¢6 trinh tu néu trong SEQ ID No.7, 2
va 3,va

ii) FR1, FR2 va FR3 thu duoc tir IGHV1-46*01 dong mam cta ngudi (SEQ ID
No.46), va '

iii) FR4 thu dugc tir IGHJ4*01 dong maim ciia ngudi (SEQ ID No.48).

Theo phuong 4n duoc uu tién, khang thé cia ADC theo sang ché bao gdbm mién
bién ddi chudi nhe (VL) cb: |

i) CDR-L1, CDR-L2 va CDR-L3 1n luot c6 trinh tir néu trong SEQ ID No.9, 5

vall,va
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ii) FR1, FR2 va FR3 thu dugc tir IGKV1-39*01 dong mam ctia ngudi (SEQ ID
No.47), va

111) FR4 thu dugc tr IGKJ4*01 dong mam ciia ngudi (SEQ ID No.49).

Theo phuong 4n dugc wu tién, nhung khong gidi han theo sang ché, khang thé

bao gom:

a) chudi ning c6 CDR—HI, CDR-H2 va CDR-H3 Ian luot ¢6 trinh tu néu trong
SEQ ID No.7, 2 va 3 va FRI, FR2 va FR3 thu dugc tir IGHV1-46*01 dong maim cia
ngudi (SEQ ID No.46), va FR4 thu duoc tir IGHI4*01 dong mim cta ngudi (SEQ ID
No.48); va

b) chudi nhe ¢c6 CDR-L1, CDR-L2 va CDR-L3 lan luot ¢6 trinh tu néu trong
SEQ ID No.9, 5 va 11'va FR1, FR2 va FR3 thu dugc tir IGKV1-39*01 dong mam cia
ngudi (SEQ ID No.47) va FR4 thu duoc tir IGKJ4*01 dong mim cﬁa nguoi (SEQ ID
No.49).

Theo mét phuong an, khang thé cia ADC theo sang ché bao gdbm mién bién d6i
chudi nang (VH) ¢6 trinh tu néu trong SEQ ID No.33 va mién bién d6i chudi nhe (VL)
c6 trinh tu néu trong SEQ ID No.35. Khang thé dugc lam giéng nhu cia ngudi s&
dugc goi sau ddy trong ban md ta nay 1a hz208F2 (“Bién thé 17 hodc “Var. 17).

Theo phuong 4n khac, khang thé cia ADC theo sang ché bao gdm mién bién
d6i chudi nang (VH) c6 trinh ty néu trong SEQ ID No.33 trong d6 trinh tu néu trong
SEQ ID No.33 nay chira it nhit mot d6t bién nguoc duoc chon tir cac gde 20, 34, 35,
38, 48, 50, 59, 61, 62, 70, 72, 74, 76, 77, 79, 82 va 95.

Cum tir “dot bién nguoc” hodc “dot bién nghich” c6 nghia 13 dot bién hodc sy
thay thé gbc ctia ngudi c6 mit trong dong mam béi gbe twong tng c6 mit ban diu
trong trinh tu ctia chuot.

Theo phuong 4n khac, khang thé cia ADC theo sang ché bao gdm mién bién
d6i chudi nang (VH) c6 trinh tw néu trong SEQ ID No.33 trong d6 trinh tr néu trong
SEQ ID No.33 nay bao gdbm 2, 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16 hoac 17 dot
bién nguoc duoc chon tir cac gde 20, 34, 35, 38, 48, 50, 59, 61, 62, 70, 72, 74, 76, 77,
79, 82 va 95.

De 16 rang hon, bang 4 sau ddy minh hoa cac dot bieén ngugc dugc uu tién.
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Béng 4

Gocsd |20 34 (35 |38 |48 |50 |59 |61
Chudt |M I .
Nguoi |V M |H |R M |1 S A

=<
7~
.
g
7
Z

Gocsd |62 |70 |72 |74 |76 |77 179 |8 |95

Chudt E L A K S N A |F F

Nguoi Q M R T T S Vv E Y

Theo mot phuong 4n, khang thé cia ADC theo sang ché bao gdm mién bién ddi
chudi nhe (VL) ¢6 trinh tu néu‘trong SEQ ID No.35, trong d6 trinh tu néu trong SEQ
ID No.35 nay chura it nhit mot dot bién ngugc dugce chon tir cac géc 22,53,55,65,71,
72,77 va 87.

Theo mdt phuong 4n, khang thé ctia ADC theo sang ché bao gdm mién bién dbi
chudi nhe (VL) c¢6 trinh tuw néu trong SEQ ID No.35, trong d6 trinh tu néu trong SEQ
ID No.35 riéy bao gém 2,3,4,5, 6,7 hoac 8 dot bién nguoc dugc chon tir cac géc 22,
53,55, 65, 71, 72, 77 hoac 87.

Theo phuong an khac, khang thé cia ADC theo sang ché bao gdm:

a) mién bién d6i chudi nang (VH) ¢6 trinh tu néu trong SEQ ID No.33 trong d6 trinh
tu néu trong SEQ ID No.33 nay chira it nhit mét dot bién nguoc duge chon tir cac gbe
20, 34, 35, 38, 48, 50, 59, 61, 62, 70, 72, 74,76, 77, 79, 82 va 95; va

b) mién bién @i chudi nhe (VL) ¢6 trinh tw néu trong SEQ ID No.35, trong d6 trinh tu
néu trong SEQ ID No.35 nay chira it nhat mot dot bién nguoc duoc chon tir cac gbe

1 22,53,55,65,71,72,77 va 87.
Dé 1o rang hon, bang 5 sau ddy minh hoa cac dot bién nguoc dugc uu tién.

Bang 5

Gocsd |22 53 55 65 71 72 77 87
Chuot |S R H R Y S N F
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Nguoi | T S Q S F T S Y

Theo phuong an nay, khang thé ciia ADC theo sang ché bao gdm tit ci cac dot
bién ngugc duogc néu trén ddy va twong Ung véi khang thé chira mién bién dbi chudi
ning (VH) c6 trinh ty néu trong SEQ ID No.34 va mién bién ddi chudi nhe (VL) ¢6
trinh tr néu trong SEQ ID No.36. Khang thé dugc lam giéng nhu cia ngudi nay s&
duogc goi sau ddy trong ban mé ta nay 1a hz208F2 (“Bién thé 3” hodc “Var. 3%).

Theo phuong 4n khéc, tit ca cic dang duoc 1am gidng nhu clia ngudi nim trong
khoang tir Bién thé 1 va Bién thé 3 ciing dugc bao gdm bai sang ché. Theo cach khac,
khang thé theo sang ché twong Gng v6i khang thé chtra mién bién d6i chudi nang (VH)
cta trinh ty “thdng nhat” SEQ ID No.41 va mién bién ddi chudi nhe (VL) cua trinh tu
“théng nhit” SEQ ID No.42. Khang thé dugc 1am gibng nhu ciia ngudi, nhu toan bd,
s& dugc goi sau ddy trong ban md ta nay 1a hz208F2 (“Bién thé 2” hodc “Var.2”).

Theo phuong 4n dugc wu tién, nhung khong giéi han pham vi ctia sang ché,

khang thé ctia ADC theo sang ché duoc chon tir:

a) khang thé chira mién bién dbi chudi ning c6 trinh tu néu trong SEQ ID No.33
hodc trinh tir bat ky it nhit 80%, t6t hon 1a 85%, 90%, 95% va 98% ddng nhét véi
trinh tu néu trong SEQ ID No.33 va ba CDR chudi nhe ¢6 trinh tu néu trong SEQ ID
No.9,5vall;va

b) khang thé chira mién bién ddi chudi ning cé trinh tu néu trong SEQ ID
No.34 hoic trinh tu bat ky it nhit 80%, 6t hon 1a 85%, 90%, 95% va 98% ddng nhat
Véi trinh ty néu trong SEQ ID No.34 va ba CDR chudi nhe ¢6 trinh tu néu trong SEQ
ID No.9, 5 va 11.

Cum tir “trinh tu bat ky it nhat 80%, tot hon 1a 85%, 90%, 95% va 98% dong
nhét véi trinh tu néu trong SEQ ID No.33 hodc 34, dugc du dinh c6 nghia 14 céc trinh
tu c6 ba CDR chudi ning cé trinh tur néu trong SEQ ID No.1, 2 va 3 va ngoai ra, it
nhét 80%, t6t hon 13 85%, 90%, 95% va 98%, ddng nhét vai trinh tu ddy da néu trong
SEQ ID No.33 hodc 34 ngoai céc trinh tu tuwong (g v6i cac CDR (nghia 1a néu trong
SEQ ID No.1, 2 va 3).

Neéu khong dugc néu trong cac doan c6 1i€n quan, trong ban mo ta sang che, boi

trinh tu bét ky hodc trinh tu it nhit 80% véi trinh tur cu thé, phai dugc hiéu rang trinh
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tur nay it nhat 80% va t6t hon 1a 85%, 90%, 95% va 98% ddng nhit véi trinh tu tham
chiéu. Néu c4c trinh tu nay chia céc trinh ty CDR, dugc dy dinh c6 nghia la céc trinh
tu 6 it nhit cac CDR nay dong nhit véi cac CDR cua trinh tu tham chiéu, 80%, tbt
hon 12 85%, 90%, 95% va 98%, ddng nhit véi trinh tu ddy dit phai duoc tinh toan déi

V61 trinh ty con lai duge dinh vi ngoai céc trinh tu tuong ing véi cac CDR nay.

Theo phuong an dugc wu tién, nhung khong giéi han pham vi ctia sang ché,

khéang thé theo sang ché dugc chon tir:

a) khang thé chirta mién bién ddi chudi nhe c6 trinh tu néu trong SEQ ID No.35
hodc trinh ti bit ky it nhat 80%, t6t hon 1a 85%, 90%, 95% va 98% ddng nhit voi
trinh trr néu trong SEQ ID No.35 va ba CDR chubi nang co trinh tu néu trong SEQ ID
No.7,2 va3; va

b) khang thé chira mién bién dbi chudi nhe c6 trinh ty néu trong SEQ ID No.36
hodc trinh tw bat ky it nhit 80%, t6t hon 1a 85%, 90%, 95% va 98% ddng nhét vé6i -
trinh tu néu trong SEQ ID No.36 va ba CDR chudi ning c¢6 trinh tu néu trong SEQ ID
No.7,2 va 3.

Cum tir “trinh tu bat ky it nhit 80%, t5t hon 1a 85%, 90%, 95% va 98% ddng
nhét véi trinh tu néu trong SEQ ID No.35 hodc 36, dugc du dinh c6 nghia la céc trinh
tir ¢6 ba CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.4, 5 va 6 va ngoai ra, it nhét
80%, tot hon 1a 85%, 90%, 95% va 98%, dong nhét v6i trinh ty ddy di néu trong SEQ
ID No.35 hodc 36 ngoai cac trinh tu tuong ung vdi cac CDR (nghia 1a néu trong SEQ
ID No.4, 5 va 6).

Céc khang thé dugc 1am gidng nhu clia ngudi dugc md ta trong ban md ta nay
cling c6 thé duoc dic trung boi mién ¢b dinh va tét hon nita 13, cac khéng thé dugc
lam giéng nhu ctia ngudi ndy c6 thé dugce chon hoic dugce tao ra nhu, nhung khong chi
gi¢i han &, IgG1, IgG2, IgG3, IgM, IgA, IgD hoic IgE. Tt hon nita 13, theo sang ché,
cac khang thé dugc 1am giéng nhu ciia ngudi nay 13 IgG1 hoic IgG4.

Theo mét phuong.én, sang ché lién quan dén ADC trong d6 “Ab” 1a khang thé
dugc 1am gidng nhu clia ngudi bao gdm cac mién bién d6i VH va VL nhu duge mé ta
trén ddy & dang IgG1l. Tt hon nita 13, khang thé dugc 1am giéng nhu ciia ngudi bao
gém mién ¢d dinh ddi v6i VH c6 trinh tu néu trong SEQ ID No.43 va mién Kappa déi
vGi VL c6 trinh ty néu trong SEQ ID No.45.

-47-



30904

Theo mdt phuong 4n, sang ché lién quan dén ADC trong d6 “Ab” 1a khang thé
duoc lam gidng nhu ciia ngudi bao gdm cac mién bién déi VH va VL nhu dugc mé ta
trén ddy & dang IgG4. Tt hon nita 13, khang thé dugc 1am gidng nhu cia ngudi nay
bao gdbm mién c¢b dinh ddi v6i VH c6 trinh tu néu trong SEQ ID No.44 va mién Kappa
dbi {fc’yi:VL co trinh tu néu trong SEQ ID No.45.

~ Van theo phuong 4n khac, sang ché lién quan dén ADC trong d6 “Ab” la khang -
thé duoc chon tu: .

a) khang thé chira hodic gdbm c6 chudi ning c6 trinh tu néu trong SEQ ID No.37
hodc trinh tu bét ky it nhét 80% déng nhét vé6i trinh tu néu trong SEQ ID No.37 va
chudi nhe ¢6 trinh tu néu trong SEQ ID No.39 hodc trinh tu bét ky it nhét 80% déng
nhét véi trinh ty néu trong SEQ ID No.39; va

~ b) khéang thé chira hodc gébm c6 chudi ning c6 trinh tu néu trong SEQ ID No.38
hogc trinh tur bét ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.38 va
chudi nhe ¢6 trinh tu néu trong SEQ ID No.40 hodc trinh tu bét ky it nhét 80% déng
nhit véi trinh ty néu trong SEQ ID No.40.

Dé 5 rang hon, bang 6a sau ddy minh hoa céc vi du khong gidi han vé trinh tu
ctia VH va VL d6i v6i bién thé 1 (Var. 1) va bién thé 3 (Var. 3) cta khang thé dugc
lam gidng nhu cta ngudi hz208F2. N6 ciing bao gdm trinh tu théng nhét d6i véi bién
thé 2 (Var. 2).

Bang 6a

Chudi ning Chubi nhe SEQ ID No.
Mién bién d6i (VH) 33
hz208F2 Mién bién d6i (VL) 35
~(var.1) p Chiéu dai diy da 37
~ Chiéu dai day da 39
Mién bién d6i (VH) 34
hz208F2 [ Min bién d8i (VL) 36
(Var. 3) Chiéu dai diy du 38
Chiéu dai day du 40
hz208F2 | Mién bién d6i (VH) 41
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(Var. 2) Mién bién dbi (VL) 42

Theo phuong 4n dugc wu tién, nhung khong gigi han pham vi ciia sang ché,

khang thé ctia ADC theo sang ché dugc chon tir:

a) khéng thé chira mién bién ddi chudi nang c¢o trinh tu dugce chon tir trinh tu
néu trong SEQ ID No.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hoic trinh tu bét ky it
nhét 80%, t6t hon 12 85%, 90%, 95% va 98% ddng nhét véi trinh tu néu trong SEQ ID
No.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80; va ba CDR chudi nhe c¢6 trinh tu néu
trong SEQ ID No.9, 5 va 1;

b) khang thé chira mién bién d6i chudi nhe ¢4 trinh tw duge chon tir trinh tu néu
trong SEQ ID No.57 hodc 60 hoic trinh tu bat ky it nhit 80%, t&t hon 1a 85%, 90%,
95% va 98% ddng nhit véi trinh tu néu trong SEQ ID No.57 hodc 60; va ba CDR
chudi ning c6 trinh tu néu trong SEQ ID No.7,2 va 3; va

c) khang thé chtra mién bién ddi chudi ning c6 trinh tu dugc chon tir trinh tu
néu trong SEQ ID No.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hodc trinh tu bat ky it
nhét 80%, tot hon 14 85%, 90%, 95% va 98% ddng nhét v6i trinh tu néu trong SEQ ID
Nos.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80; va mién bién dbi chudi nhe c6 trinh tir
duge chon tir trinh ty néu trong SEQ ID No.57 hodc 60 hodc trinh tw bt ky it nhét
80%, tot hon 13 85%, 90%, 95% va 98% ddng nhit véi trinh tw néu trong SEQ ID
No.57 hoic 60. '

Van theo phuong 4n khac, sang ché lién quan dén ADC trong d6 khang thé

“Ab” duoc chon tur:

a) khang thé chira chudi ning c6 trinh tu néu trong SEQ ID No.56, 62, 64, 66,
68, 70, 72, 74, 76, 78 va 80 hoic trinh tu bat ky it nhit 80% ddng nhét véi trinh tu néu
trong SEQ ID No.56; 62, 64, 66, 68, 70, 72, 74, 76, 78 hoic 80, va chudi nhe cé trinh
tu néu trong SEQ ID No.57 hoic trinh tur bt ky it nhét 80% dé)ng nhét véi trinh tu néu
trong SEQ ID No.57; va

b) khang thé chira chudi ning c6 trinh tu néu trong SEQ ID No.56, 64, 68 va 78
hoic trinh tu bat ky it nhit 80% ddng nhét véi trinh tr néu trong SEQ ID No.56, 64, 68
hoic 78 va chudi nhe c6 trinh tr néu trong SEQ ID No.60, hodc trinh tu bét ky it nhét
80% ddng nhét véi trinh tu néu trong SEQ ID No.60.
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Vin theo phuong 4n khac, sang ché lién quan dén ADC trong d6 Ab 1a khang
thé duogc chon tir:

a) khang thé chira hodc gdm c6 chudi ning c6 trinh tu néu trong SEQ ID No.58
hodc trinh tu bat ky it nhét 80% déng nhét véi trinh tu néu trong SEQ ID No.58 va
chudi nhe c6 trinh tu néu trong SEQ ID No.59 hoic trinh tu bét ky it nhit 80% dong
nhét véi trinh tu néu trong SEQ ID No.59;

b) khang thé chua hoic 26m c6 chudi nang c6 trinh ty néu trong SEQ ID No.58
hodc trinh tur bit ky it nhit 80% ddng nhét véi trinh tu néu trong SEQ ID No.58 va
chudi nhe c6 trinh tu néu trong SEQ ID No.61 hoic trinh tu bat ky it nhit 80% dong
nhét vdi trinh tu néu trong SEQ ID No.61;

¢) khang thé chira hoic gdm c6 chudi ning c6 trinh ﬁ_r néu trong SEQ ID No.63
hodc trinh tur bat ky it nhit 80% ddng nhét véi trinh ty néu trong SEQ ID No.63 va
chudi nhe c6 trinh tu néu trong SEQ ID No.59 hoic trinh tu bt ky it nhit 80% dong
nhét v6i trinh ty néu trong SEQ ID No.59;

d) khang thé chira hodic gdm c6chudi ning c6 trinh tw néu trong SEQ ID No.65
hodc trinh ty bit ky it nhit 80% ddng nhit v6i trinh tr néu trong SEQ ID No.65 va
chudi nhe c6 trinh tu néu trong SEQ ID No.59 hoic trinh tu bat ky it nhit 80% dong
nht véi trinh tu néu trong SEQ ID No.59;

e) khang thé chira hoic gdm c6 chudi ning c6 trinh ty néu trong SEQ ID No.65
hodc trinh tir bit ky it nhit 80% ddng nhit v6i trinh tyr néu trong SEQ ID No.65 va
chudi nhe c6 trinh tu néu trong SEQ ID No.61 hoic trinh tu bat ky it nhit 80% ddng
nhét vdi trinh tu néu trong SEQ ID No.61;

f) khang thé chira hodic gdm c6 chudi ning c6 trinh tur néu trong SEQ ID No.67
hoic trinh tiw bat ky it nhit 80% ddng nhat véi trinh ty néu trong SEQ ID No.67 va
chudi nhe ¢6 trinh ty néu trong SEQ ID No.59 hogc trinh tu bat ky it nhit 80% dong
nhét véi trinh tu néu trong SEQ ID No.59;

| g) khang thé chira hodic gdm c6 chudi ning c6 trinh tw néu trong SEQ ID No.69
hodc trinh ty bat ky it nhit 80% ddng nhat vé6i trinh ty néu trong SEQ ID No.69 va
chudi nhe c6 trinh tu néu trong SEQ ID No.59 hoic trinh tu bat ky it nhit 80% ddng
nhét v6i trinh tu néu trong SEQ ID No.59;
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h) khang thé chtra hoic gém ¢6 chudi ning c6 trinh tw néu trong SEQ ID No.69
hoic trinh tu bat ky it nhét 80% déng nhét véi trinh ty néu trong SEQ ID No.69 va
chudi nhe c6 trinh ti néu trong SEQ ID No.61 hodc trinh tur bt ky it nhit 80% dong
nhat v6i trinh ty néu trong SEQ ID No.61;

i) khang thé chira hodc gdm c6 chudi ning cé trinh tw néu trong SEQ ID No.71
hoic trinh tu bt ky it nhit 80% ddng nhat véi trinh tu néu trong SEQ ID No.71 va
chudi nhe c6 trinh tw néu trong SEQ ID No.59 hodc trinh twr bt ky it nhat 80% dong
nhét v6i trinh ty néu trong SEQ ID No.59;

j) khang thé chitra hodc gdm c¢6 chudi nang c6 trinh ty néu trong SEQ ID No.73
hodc trinh tu bét ky it nhit 80% ddng nhit véi trinh tu néu trong SEQ ID No.73 va
chui nhe c6 trinh tr néu trong SEQ ID No.59 hojc trinh tw bat ky it nhat 80% dong
nhét véi trinh tu néu trong SEQ ID No.59;

k) khang thé chira hodc gdm c6 chudi ning c6 trinh ty néu trong SEQ ID No.75
hoic trinh tu bt ky it nhit 80% ddng nhat véi trinh tu néu trong SEQ ID No.75 va
chudi nhe c6 trinh tw néu trong SEQ ID No.59 hodc trinh tu bét ky it nhit 80% dong
nhét v6i trinh ty néu trong SEQ ID No.59;

1) khang thé chira hodc gdm c¢6 chudi ning c6 trinh ty néu trong SEQ ID No.77
hoic trinh tu bat ky it nhat 80% ddng nhat véi trinh ty néu trong SEQ ID No.77 va
“chudi nhe ¢6 trinh ty néu trong SEQ ID No.59 hodc trinh tu bat k¥ it nhét 80% ddng
nhét v6i trinh ty néu trong SEQ ID No.59;

m) khang thé chira hodc gdm c6 chudi ning c6 trinh tu néu trong SEQ ID No.79
hodc trinh tu bt ky it nhit 80% ddng nhat véi trinh tu néu trong SEQ ID No.79 va
chudi nhe ¢6 trinh ty néu trong SEQ ID No.59 hogc trinh ty bat ky it nhat 80% dong
nhét v6i trinh ty néu trong SEQ ID No.59;

n) khang thé chira hodc gdm c6 chudi ning c6 trinh ty néu trohg SEQID No.79
hoic trinh ty bt ky it nhit 80% ddng nhit véi trinh tu néu trong SEQ ID No.79 va
chudi nhe c¢6 trinh tu néu trong SEQ ID No.61 hodc trinh ty bat ky it nhét 80% déﬁg
nhét v6i trinh ty néu trong SEQ ID No.61; va

0) khang thé chira hoic gdbm c6 chudi ning c6 trinh ty néu trong SEQ ID No.81
hodc trinh tu bat ky it nhit 80% ddng nhit véi trinh tu néu trong SEQ ID No.81 va
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chudi nhe c6 trinh tu néu trong SEQ ID No.59 hoic trinh tu bit ky it nhit 80% ddng
nhét v6i trinh tu néu trong SEQ ID No.59.

Theo cach khac, sang ché lién quan dén ADC trong d6 Ab 1a khang thé chira:

a) chudi ning c6 trinh tu duge chon tir trinh tu néu trong SEQ ID No.58, 63, 65,
67,69, 71,73, 75, 77, 79 va 81 hoic trinh tr bat ky it nhit 80% ddng nhét véi trinh tur

30904

néu trong SEQ ID No.58, 63, 65, 67, 69, 71, 73,75, 77, 79 va 81; va

b) chudi nhe c¢6 trinh tu dwgc chon tir trinh tu néu trong SEQ ID No.59 va 61
hoic trinh tu bat ky it nhit 80% ddng nhit v6i trinh tu néu trong SEQ ID No.59 va 61.
Dé 15 rang hon, bang 6b sau ddy minh hoa cac vi du khong gidi han vé trinh tur

ciia VH va VL (mién bién doi va chi€u dai day di) doi védi cac bien theé khac nhau cua

khéng thé duoc 1am gidng nhu ctia ngudi hz208F2.

Bang 6b
Chudi ning Chudi nhe SEQ ID NO.

Mién bién d6i (VH) 56
hz208F2 Mién bién dbi (VL) 57
"H037/L018 | Chiéu dai diy du 58
Chidu dai diy da 59
Mién bién dbi (VH) 56
Hz208F2 Mién bién dbi (VL) 60
HO037/L021 | Chiéu dai ddy du 58
Chiéu dai day du 61
Mién bién d6i (VH) 62
Hz208F2 Mién bién dbi (VL) 57
H047/L018 | Chiéu dai ddy du 63

Chiéu dai ddy du 59 -
Mién bién dbi (VH) 64
Hz208F2 Mién bién dbi (VL) 57
H049/1.018 | Chiéu dai ddy du 65
Chidu dai day da 59
Mién bién d6i (VH) 64
Hz208F2 Mién bién dbi (VL) 60
HO049/1.021 | Chiéu dai ddy du 65
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Chiéu dai day du 61
Mién bién d6i (VH) 66
HZz208F2 Mién bién ddi (VL) 57
HO051/L018 | Chiéu dai ddy da 67
Chiéu dai dy du 59
Mién bién dbi (VH) 68
Hz208F2 Mién bién dbi (VL) 57
HO052/L018 | Chiéu dai ddy da 69
Chiéu dai day da 59
Mién bién dbi (VH) 68
HZz208F2 Mién bién dbi (VL) 60
HO052/L021 | Chiéu dai ddy da 69
| Chiéu dai ddy dia 61
Mién bién ddi (VH) _ 70
Hz208F2 Mién bién dbi (VL) 57
HO057/L018 | Chiéu dai dy da 71
Chiéu dai day da 59
Mién bién ddi (VH) 72
Hz208F2 Mién bién dbi (VL) 57
HO068/L018 | Chiéu dai ddy du 73
Chiéu dai day du 59
Mién bién d6i (VH) 74
HZz208F2 Mién bién dbi (VL) 57
HO070/L018 | Chiéu dai diy du 75
Chiéu dai ddy da 59
Mién bién d6i (VH) 76

HZ208F2 Mién bién déi (VL) 57
H071/L018 | Chiéu dai dy da 77
Chiéu dai ddy du 59
Mién bién d6i (VH) 78
Hz208F2 Mién bién dbi (VL) 57
HO076/L018 | Chiéu dai diy du 79
Chiéu dai diy du 59
Mién bién d6i (VH) 78
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Hz208F2 Mién bién d6i (VL) 60
HO076/L.021 | Chiéu dai day du 79
Chiéu dai ddy du 61

Mién bién dbi (VH) 80

Hz208F2 Mién bién dbi (VL) 57

" HO77/L018 | Chidu dai ddy dat 81
Chiéu dai ddy du 59

Theo khia canh khac, sang ché 1a ADC trong d6 Ab la khang thé dugc choh tur
i) khéng thé dugc tao ra béi thé lai 1-4757, 1-4773, 1-4775, 1-4736 hogc 1-4774 dugc
lvu giit & CNCM, Institut Pasteur France 1an luot vao ngay 30 thang 5 nim 2013, ngay
26 thang 6 nam 2013, ngay 26 thang 6 nam 2013, ngay 24 thang 4 ndm 2013 va ngay
26 thang 6 nam 2013 hodc ii) khang thé ma canh tranh dé gin két IGF-1R véi khang
thé néu trong muc i); hoic iii) khang tﬁé ma gin két voi ciing mdt epitop néu trong

muc iGF-1R gan két khang thé néu trong muc i).

Thuc vay, dugc mo ta trong ban mo ta nay 1a thé lai cta chudt duge chon tur thé
lai 1-4757, 1-4773, 1-4775, 1-4736 va 1-4774 dugc luu gitt & CNCM, Institut Pasteur
France 1an luot vao ngay 30 thang 5 nam 2013, ngdy 26 thang 6 nim 2013, ngay 26
thdng 6 nam 2013, ngay 24 thang 4 nam 2013 va ngay 26 thang 6 nam 2013.

Ciing dugc mé ta 13 axit nucleic phan lap duge ma hod khang thé hodc manh

gin két khang riguyén ctia n6 theo sang ché. |
Céc thuat nglt “axit nucleic”, “trinh tu nucleic”, “trinh tu axit nucleic”,
“polynucleotit”; “oligonucleotit”, “trinh tu polynucleotit” va “trinh tu nucleotit”, dugc
st dung thay thé cho nhau trong ban mé ta nay, c6 nghia 1a trinh tu chinh x4c ctia
nucleotit, dugc bién dbi hoidc khong duogc bién dbi, x4c dinh manh hoic ving cua axit
nucleic, chira cic nucleotit khong cé trong tu nhién hodc khong va 1a ADN soi kép,

ADN s¢i don hodc san pham phién ma ctia cac ADN nay.

Céc trinh tu nay dd dugc phéan 13p va/hodc dugce lam sach, nghia 1a ching dugc
14y mAu truc tiép hodc gian tiép, vi du, theo ban sao, méi trudng cua ching da dugc
bién d6i it nhat mot phin. Céc axit nucleic phan 1ap duoc thu duge bang k¥ thuit di
truyén tai tb hop, vi du, béi té bao cua vat chi hodc thu duge bz"mg qué trinh téng hop

ho4 hoc cling s€ dugc ké dén trong ban md ta nay.
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Ciing dugc md ta 12 vat truyén chira axit nucleic ma hoa khang thé hoic manh
gén két khang nguyén ciia no, cia ADC theo sang ché, cu thé 13 vat truyén tao dong

va/hoac bicu hién ma chira trinh tu nucleotit nay.

Tét hon 14, vét truyén chira cac yéu t6 ma cho phép biéu hién va/hoic tiét cac
trinh tu nucleotit trong té bao cta vat chu nhit dinh. Do d6, vat truyén cod thé chtra
viing gen khai dong, cac tin hiéu khoi mao va két thic dich m4, cling nhu cdc ving
gen diéu hoa phién ma thich hop. Phai c¢6 kha ning duoc duy tri theo cach thich hop
trong té bao cua vat chi va tuy y éé thé c6 cac tin hiéu dic hiéu ma xac dinh su tiét
protein da duoc dich mi. Cac yéu t6 khac nhau niy dugc chon va duoc tdi wu hoa béi
ngudi ¢ hiéu biét trung binh trong linh vuc nay theo té bao cta vat chu dugc st dung.
Nhiam muc dich nay, cac trinh tu nucleotit c6 thé dugc léng vao cac vat truyén tu sao

chép trong vét cha da dugce chon hodc vat truyén toan dién cua vat cha da dugc chon.

Céc vit truyén 1a, vi dy, cdc vit truyén c6 nguodn goc plasmit hodc virut. Chiing
duoc st dung de bién nap cac t€ bao cia vat chu nham tao dong hodc bi€u hién cac

trinh tu nucleotit ctia sang ché.

Céc vit truyén nay duogc tao ra bang cic phuong phap thudng duge st dung boi
ngudi ¢ hiéu biét trung binh trong linh vuc nay va cic dong thu duge c6 thé duge dua
vao trong vat chii thich hop bing cic phuwong phap tiéu chuin nhu chuyén nhiém

liposom, xung dién, tiép hop, séc nhiét hoic cac phuong phap hoa hoc.

Céc té bao cua vat chu phan 1ap dugc nay dugc bién nap bdi hodc chira vat

truyén nhu dugc md ta trén day.

Té bao cua vat cha c6 thé dugc chon trong sb cac hé sinh vét nhan so hoic sinh
vat nhan that nhu t& bao vi khuén, vi du, ké ca té bao nAm men hoic té bao dong vat,
dic biét 1a té bao cla dong vat ¢6 v (trir tinh huéng cua nguoi). Cac té bao ca con
trung hodc thuc vit cling c6 thé dugc st dung.

Ciing dugc boc 16 1a phuong phap tao ra khang thé cia ADC theo sang ché,
hodc méanh gin két khang nguyén cta no, trong d6 phuong phap nay bao gdm céc
buédc sau:

a) nudi ciy trong mdi truong véi cac didu kién nudi ciy thich hop dbi vai té bao

cua vat chi nhu dugc mo ta trén day; va
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b) thu gom khéng thé da dugc tao ra theo cach nay tir méoi trudng nudi ciy hodc

tr t€ bao da dugc nuodi cay nay.

Té bao da dugc bién nap dé_sfr dung trong phuong phép tao ra cac khang thé tai
t6 hop cia ADC theo sang ché. Cac phuong phép tao ra khang thé & dang tai t6 hop
bang cach sir dung vét truyén va/hodc té bao da dugc bién nap béi vat truyén nhu duge
mo ta trén ddy, ciing dugc néu trong ban mo ta nay. Tét hon 13, té bao da duogc bién
nap boi vét truyén nhu da duoc mé ta trén diy duoc nudi cdy trong cac didu kién ma

cho phép biéu hién khang thé néu trén va thu gom khang thé nay.

Nhu néu trén, t& bao cia vat cha c6 thé duge chon trong sb cac tinh huéng cda
hé sinh vit nhan so hodc sinh vét nhan that. Cu thé 13, ¢6 thé nhan dang cac trinh tu
nucleotit ma tao diéu kién thuan lgi cho viéc tiét trong hé sinh vat nhan so hoac sinh
vat nhan that. Vit truyén nhu dugc md ta trén ddy mang trinh tu ndy do do co thé duoc
st dung theo cach c6 loi dé tao ra cac protein tai td hop can dugc tiét. Thuc vay, viéc
lam sach céc protein ti t6 hop déng quan tim nay s& duoc tao diéu kién thuan loi boi
ching c6 mit trong dich ndi cia moi trudong nudi cdy té bao ma khong phai 1a bén
trong té bao ctia vét chi. |

Khéng thé cia ADC theo sang ché ciing c6 thé dugc tao ra bang qua trinh téng
hop hoa hoc. Ngudi cé hiéu biét trung binh trong linh vuc nay da biét cac phuong
phép téng hop hoé hoc, nhu cac k§ thuét pha ran hodc k¥ thuat pha rin mot phan, bang
cach ngung tu cac manh hodc bing phuong phép téng hop thong thuong trong dung
dich. Cac polypeptit thu duoc bing phuong phap téng hop hoa hoc va c6 kha ning

chtra cac axit amin khong c6 trong tu nhién twong ing ciing c6 thé duogc ké dén.

Khéng thé c6 thé thu dugc bang phuong phap dugc md ta trén ddy ciing chta
ADC theo sang ché.

Theo khia canh cu thé, sang ché lién quan dén ADC trong d6 AB 1a khang thé
hoic manh gin két khang nguyén ctia né, nhu dugc mo ta trén day dé st dung lam
phuong tién dinh huéng dé phan phéi tac nhan doc té bao & céc vi tri dich cua vat chu,
vi trf dich ctia vat chi nay bao gbém epitop dugc dinh vi trong IGF-1R, t6t hon 12 mién
ngoai bao IGF-1R, tdt hon nita 1a IGF-1R cua nguoi (trinh tg néu trong SEQ ID
No.50) va van t6t hon nita 1 mién ngoai bao IGF-1R ciia nguoi (trinh ty néu trong

SEQ ID No.51) va van tdt hon nita 1a d4u t4n cing N clia mién ngoai bao IGF-1R ciia
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ngudi (trinh t néu trong SEQ ID No.52), hoic trinh tu bién thé ¢6 trong tu nhién bét
ky cia né.

Theo mot phuong an duoc uu tién, vi tri dich cua vat chi nay 13 vi tri dich ctia
té bao cua dong vat cé va, tdt hon nita 14 té bao cia nguoi, t5t hon nira 14 t& bao ma c6
trong tu nhién hoic bang cach tai t6 hop di truyén, bidu hién IGF-1R.

Theo phuong 4n duogc wu tién hon nita, vi tri dich cta vat chu nay la vi tri dich
cta t& bao cua dbi tuong bi bénh, tdt hon 12 nguoi, bi ung thu, tbt hon 1a ung thu biéu
hién IGF-1R hoic ung thu lién quan dén IGF-1R.

Céc loai ung thu biéu hién IGF-1R hoic cac loai ung thu lién quan dén IGF-1R
bao gbm céc loai ung thur cu thé, trong d6 té bao khéi u bidu hién hodc bidu hién qué

murc toan bo hodc mot phén IGF-1R trén bé mit cua chung.

II — Duoc chét (D)

Gbc dugc chit theo sang ché c6 cong thire (II) sau:

0
H
F|{9 Re O _A_ ol 6

trong do:
- R, 1a COOH, COOCHj; hodc thiazolyl (nhu thiazol-2-yl),
- R3 12 H hoc a (C;-Cg)alkyl (nhu metyl), cu thé 1a nhém (C;-Cg)alkyl,
- Rgla H hodc (C1-Cg)alkyl (nhu metyl),
- m 1a sé nguyén ndm trong khoang tir 1 dén 8, va

- duong dang séng biéu thi diém gin vao L.
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Thuat ngit “alkyl” theo sang ché c6 nghia 1a chudi hydrocacbon no mach thing
hodc mach nhénh. Vi dy, c¢6 thé ké dén céc nhém metyl, etyl, propyl, isopropyl, butyl,
isobutyl, sec—butyl, fert—butyl, pentyl hodc hexyl.

Thuat ngit “(CCy)alkyl” theo séng ché c6 nghia 1a chudi alkyl nhu dugc xac
dinh trén day chira x dén y nguyén tir cacbon. Do d6, nhém (C,—Cg)alkyl 1a chubi alkyl

¢6 1 d@n 6 nguyén tir cacbon.
C6 1oi, (C;—Cg)alkyl 1a (C,—Cy)alkyl, tét hon 1a (C,—Cy)alkyl.

Trong sb cac hop chét theo sang ché, mot nhém géc duoc chit dugc uu tién dac

biét twong Gmg véi cac gde duoc chét c6 cong thuc (II), trong d6 R, 12 nhém COOH.

Nhém goc duge chat duge uu tién ddc bi€t khac twong Umg véi cac phin co

cong thie (1), trong d6 R, 1a thiazol (cu thé 1a nh6m thiazol-2-yl).

Nhom khac ctia goc dugce chat duge vu tién ddc bi€t twong tmg voi cdc phan cod

cong thuce (II), trong d6 R, 1a COOMe.

Theo mot phuong an cu thé theo sang ché, t6t hon nita néu R, 13 nhém COOH,
COOMe hogc thiazol-2—-yl.

Theo phuong 4n dugc wu tién thi nhét, R, 13 COOH.
Theo phuong an dugc uu tién thir hai, R, 1a COOMe.
Tét hon néu R 1a (C;-Cg)alkyl, t&t hon 13 nhém metyl.

m 13 s6 nguyén nim trong khoang tir 1 dén 8, cu thé 13 ndm trong khoang tir 1

dén 6, t6t hon 12 nim trong khoang tir 1 dén 4, t6t hon 14 1 hoic 2.
Theo phuong an dugc vu tién, R, 18 COOH, Rj; 1a nhém metyl va m 1a 1 hodc 2.

Trong sb cac gbc duoc chit theo sang ché, mot nhém gbe duge chit duoc wu
tién dic biét twong tng v6i cac gbe duge chat co cong thirc (II), trong d6 Rg 1a nhém

metyl hodc hydro.
Theo phuong 4n dugc uu tién:
- R, 1a COOH, Rj31a nhém metyl, Rg1a nhém metyl va m 1a 1 hodc 2, hodc

- R, 1a COOH, R;1a nhém metyl group, Rgla hydro vam 1a 1 hodc 2.
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Theo phuong 4n dugc uvu tién, nhom NRg dugce dinh vi & vong phenyl & vi tri

para so vgi nhém (CH,),,.

C6 loi, n€u goc dugce chat duge chon tir cac goc c6 cong thirc sau:
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OwIK ~

/
/O

NH

O,

OH

Diéu ché duoc chat (co cong thire DH):

Duoc chét duoc tao ra bang cach st dung cac phwong phép chung duge mo ta
trong so do tdng hop sau, tuy ¥ dugc bd sung béi qua trinh hoat dong tiéu chuén bét
ky, néu cn ma duoc mo ta trong tai liéu chuyén nganh hodc da biét bai ngudi c6 hiéu
biét trung binh trong linh vuc nay hodc duge md ta trong cac vi du trong phéan vi du

thuc hién sang che.

e
& N\/lkl\ll X
PN 0L O v
Q‘)\”/ HaN R4 1- lién hop {j\(’\(n R, 1- lién . OP
* R H Chie han A
d X g_b 2- khit bao vé 0.0 R 2- ki bao vé
~
II 11 v
1 Rs
Ay § B R%EI}N\)LTI;:Wr
AL 60 Rea O VII 3
DN g
vi o swaek
Rz % béo vé tuy y

Sodod 1

So @6 1 minh hoa phuong phép chung thir nhit ma c6 thé dugc st dung dé tao

ra dugc chét. Trong cac cong thirc chung néu trén, R; = H, R, va R; 1a nhu dugc xéc
¢ H—chgm—t

dinh trén day ddi véi cong thirc I, Ry c6 cong thirc Ro LRy la

nhém Ry nhu dugc x4c dinh trén day tuy y ¢ dang dugc bao vé va G 1a nhém bao vé.
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Bude thir nhit bao gdm viée ngung tu hop chét ¢6 cong thie (IT), duge bao vé
d6i v6i nhém chirc amin cia n6 bdi nhém bao vé G, véi hop chit ¢6 cong thie (III). X
c6 thé 1a nhom roi chuyén nhu clo. Trong trudng hop nay, budc thi nhét 1 phan tng
gifta clorua axit va amin. Phan ung nay co thé dugc thuc hién béng céach str dung cac
phuong phap va k§ thuat ma nguoi c6 hiéu biét trung binh trong linh vuc nay da biét.
Theo mdt phuong phap duge dic biét wu tién, hai cht phan ng véi su c¢6 mit cua
bazo hitu co hodc vo co, vi du, Et;N, iPr,NEt, pyridin, NaH, Cs,CO;, K,CO; trong
dung mo6i nhu THF, diclometan, DMF, DMSO, & nhiét do cu thé 1a nim trong khoang
tir -20°C dén 100°C. X ciing c6 thé 1 hydroxyl (OH). Trong trudng hop nay, budc thi
nhit 1a phan mg ngung tu gifta carboxylic axit c6 cong thirc (I) véi amin c6 cong
thire (III). Phan tng nay c6 thé duoc thuc hién theo cic phuong phap va k¥ thuat ma
ngudi c6 hidu biét trung binh trong linh vuc nay da biét. Theo mot phuong phap dugc
dic biét vu tién, hai chét ndy giy ra phan ung véi su ¢6 mit cia chat lién hop nhu 1—
(3—dimetylaminopropyl)-3—etyl—carbodiimit (EDC), 3-hydroxy-1,2,3—benzotriazin—
4(3H)—on, amin béc ba nhu diisopropyletylamin, trong dung méi khong proton cé cuc
nhu diclometan hoic DMF, & nhiét d6 cu thé 13 nAm trong khoang tir -15°C dén 40°C.
Theo phwong phép duoc dic biét wu tién khac, hai chét nay gy ra phan tng véi su c6
mat cua dietyl phosphoroxyanidat (DEPC), amin bac ba nhu trietylamin, trong dung
moi khéng proton ¢6 cuc nhu diclometan hodc DMF, ¢ nhiét do nam trong khoang tir -
15°C dén 40°C. Phuong phap duogc dic biét wu tién khic bao gdm viéc 1am cho hai
chét ndy phan tng véi su c6 mat cia O—7—azabenzotriazol-1-yl)-1,1,3,3—tetrametyl—
uronihexaflophosphat (HATU), amin bac ba nhu diisopropyletylamin, trong dung moi
khong proton ¢6 cuc nhu diclometan hoic DMF, & nhiét ¢ nam trong khoang tir -
15°C dén 100°C.

Sau khi khir bao vé hop chit vtrung gian béng cach st dung céc k§ thuit ma
ngudi c¢6 hidu biét trung binh trong linh vuc ndy dd biét (« Protective Groups in
Organic Synthesis », T.W. Greene, John Wiley & Sons, 2006 va « Protecting
Groups », P.J. Kocienski, Thieme Verlag, 1994), hop chét ¢c6 cong thac (IV) ¢o thé
dugc ngung tu véi hop chit ¢ cong thie (V) theo cac phuong phap va k¥ thuat duoc
md ta trén dy dé tao ra hop chét c6 cong thirc (VI) sau budc khir bao vé. Sau dé, hop
chét nay c6 thé, sau khi ngung tu v6i hop chét trung gian c6 coéng thirc (VII) va khir

bao vé tuy y, dé tao ra dugc chit. Hop chét c¢6 cong thire (VI) ciing c¢6 thé duoc lién
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hop v6i hop chét c6 cong thirc (VID’), trong d6 R’; 1a tién chit Rs, cu thé 1a nhém R;
duge bao vé bai nhoém bao vé. Viée lién hop tiép theo khir bao vé nhém R’; dé tao ra

R; c6 thé duoc thuc hién theo cung cac quy trinh nhu dugc mo ta trén day.

oy L
H2N\/U\ Rs O 0
Ix NI N
1L1enhop Hi £ 'f
R 0 AL 0 O
2- Khir bio vé - I ™NH g
2 Vi RS
H O
Re=Y Ray N\)LN N
or Ry,CHO é4 S /§\ [ 3 6 )\(
- - O
Sau do, khir [ o/ "NH R,
bao vé tuy y ) I R
So do 2

So @6 2 minh hoa phuong phap chung thir hai ma c6 thé duoc sir dung dé tao ra

duoc chét. Trong céc cong thic chung trén ddy, G 1a nhom bdo v¢, R; = H, R, R3 va

7/ \ i
HT@\(CHZ)NM 5
R4, 1a nhu dugc x4c dinh trén ddy, va Ry, ¢6 cong thie R

O budce tht nhét, hop chét c6 cdng thue (IX) dugc bao vé dbi voi nhém chire
amin cta né bdi nhém bao vé G duoc ngung tu véi hop chit cé cong thire (VI). X ¢6
thé 12 nhém roi chuyén .Vi du clo. Trong trudng hop nay, bude thir nhat 14 phan tng
giita clorua axit va amin. Phan tmg nay c6 thé dugc thuc hién bang cach sir dung cac
phuong phép va k¥ thuat ma ngudi c6 hidu biét trung binh trong Hr}h vuce nay da biét.
Theo mdt phuong phap dugc dic biét wu tién, hai chét gay ra phan ﬁ’ng v6i su c6 mat
cua bazo hiru co hodc v6 co nhu Et;N, iPr,NEt, pyridin, NaH, Cs,CO;, K,COj; trong
dung moi nhu THF, diclometan, DMF, DMSO & nhiét d cu thé 12 ndm trong khoang-
tir -20° dén 100°C. X ciing c6 thé 13 hydroxyl. Trong trudng hop nay, budc thir nhit 1a
phan Gng ngung tu gitta carboxylic axit c6 cong thire (IX) va amin c6 cong thirc (VI).
Phéan {mg nay c6 thé duoc thuc hién theo cic phuong phap va ky thust ma nguoi c6

hiéu biét trung binh trong linh vuc ndy di biét. Theo mdt phuong phap dugc dic biét
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uu tién, hai chit gy ra phan Ung véi su c6 mit ctia 1—-(3—dimetylaminopropyl)-3—
etyl—carbodiimit (EDC), 3—hydroxy—1,2,3—benzotriazin—4(3H)—on, amin bac ba nhu
diisopropyletylamin, trong dung moi khong proton c6 cuc nhu diclometan hodc DMF,
& nhiét do cu thé 12 ndm trong khoang tir -15°C dén 40°C. Theo phuong phép dugc
dic biét wu tién khac, hai chit ndy gdy ra phan Ung véi su c6 mit cua dietyl
phosphoroxyanidat (DEPC), amin bidc ba nhu trietylamin, trong dung moi khong
proton c6 cuc nhu diclometan hoac DMF, & nhiét d0 cu thé 1a nﬁm trong khoang tur -

15°C dén 40°C.

Sau khi khir bao vé hop chét trung gian, st dung céc k¥ thuat ma nguoi c6 hiéu
biét trung binh trong linh virc ndy da biét, hop chét c6 cong thirc (VIII) thu duoc c6 thé
tao ra dugc chét sau phan @ng véi RyY. Trong trudng hop nay, Y 12 nhém roi chuyén
nhu Cl, Br, I, OSO,CHj;, OSO,CF; hodc O-Tosyl. Ph&n tng dugc thuc hién véi sy co
mét cia bazo hitu co hoac vo co nhu E;N, iPr,NEt, NaH, Cs,CO3, K,COs3, trong dung
moi khan ¢6 cuc nhu diclometan, THF, DMF, DMSO & nhiét d§ cu thé 1a ndm trong
khoang tir -20° dén 100°C. Theo phuong phap dugc dic biét wu tién khic, hop chét c6
cong thirc (VIII) gdy ra phan tng v6i aldehyt c6 cong thirc Ry, —CHO, trong d6 Ry
tuong ing v6i tién chit R,. Trong trudng hop nay, phan ting 13 qua trinh amin hoa khir
vOi su 6 mit cia chit khir nhu NaBH,, NaBH;CN, NaBH(OAc)s, trong dung mdi c6
cuc nhu 1,2—dicvloetan, diclometan, THF, DMF, MeOH, v6i su c6 médt tuy y cuia titan
isopropoxit (IV), & 46 pH ma co thé duoc kiém soat bang viéc bd sung axit nhu axit

axetic & nhiét do cu thé 12 ndm trong khoéang tir -20°C dén 100°C.

Trong cac so d6 téng hop trén dy, duoc chit c6 thé tao ra duge chét khac sau
budc phan tmg bd sung nhu budc xa phong hod, vi du, bang cach st dung cac phuong
phép ma ngudi c6 hiéu biét trung binh trong linh vuc da biét, trong d6 nhém R, 14 este
(COOMe), dugc thay d6i thanh nhém R, 1 carboxylic axit (COOH).

Néu mudn dé phan tach dugc chét chtra it nhit mot nhém chire bazo & trang thai
mudi cdng axit, viéc nay cb thé thuc hién duoc b?ing cach xtr Iy bazo tu do cua dugc
chét (chira it nhit mot nhém chirc bazo) voi axit thich hop, t6t hon 13 véi luong tuong

duong. Cu thé 13, axit thich hop ¢co thé 1a axit trifloaxetic.

I1I — Phan tir lién két (L)
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Céc thuit ngit "phﬁn ttr lién két", "don vi lién két", “L” hodc "lién két" theo
sang ché c6 nghia Ia, géc hod hoc 14 lién két cong hod tri hodc mach cta cac nguyén tir

ma gin cdng hoa tri khang nguyén vao it nhit mot duge chét.

Phan tr lién két c6 thé duogc tao ra bing cach sir dung cac chit lién hgp protein
c6 hai nhéom chtc nhu- N-suxinimidyl-3-(2-pyridyldithio) propionat (SPDP),
suxinimidyl-4-(N-maleimidometyl)xyélohexan—l-carboxylat (SMCC), iminothiolan
(IT), cic dan xuét hai nhém chirc cia imidoeste (nhu dimetyl adipimidat HCI), cac
este hoat tinh (nhu disuxinimidyl suberat), aldehyt (nhu glutaraldehyt), cac hop chat
bis-azido (nhu bis (p-azidobenzoyl) hexandiamin), cic dan xuét bis-diazoni (nhu bis-
(p-diazonibenzoyl)-etylendiamin), diisoxyanat (nhu toluen 2,6-diisoxyanat), va céc

Vh()*p chit flo hoat tinh kép (nhu 1,5-diflo-2,4-dinitrobenzen). Axit 1-
isothiocyanatobenzyl-3-metyldietylen triaminpentaaxetic dugc danh déu cacbon-14
(MX-DTPA) 14 chét tao chelat 1am vi du dé tiép hop cédc chét doc té bao vé6i hé dan
huéng. Cac chét phan tng lién két ngang c¢6 thé 1a BMPS, EMCS, GMBS, HBVS, LC-
SMCC, MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-
GMBS, sulfo-KMUS, sulfo-MBS, sulfo-SIAB, sulfo-SMCC, va sulfo-SMPB, va
SVSB (suxinimidyl-(4-vinylsulfon)benzoat) 1a c¢6 ban trén thi truong (vi du, cta Pierce

Biotechnology, Inc., Rockford, I11., U.S.A).
Phan tir lién két c6 thé 1a “khéng phén cit duge” hodc “c6 thé phan cit dugc”.

Theo phuong an dugc uu tién, thudc "ph?m tir 1ién két c6 thé phéan cit dugc” tao
diéu kién thuan lgi dé giai phong dugc chét trong té bao. Vi du, phan tir lién két khong
bén véi axit, phan tir lién két nhay véi peptidaza, phin tir lién két khong bén v6i anh
sang, phan tir lién két dimetyl hodic phan tir lién két chira disulfua c6 thé duoc sir dung.
Theo phwong 4n dugc uu tién, phan tir lién két ¢6 thé phan cét duge dudi cac didu kién
nodi bio, sao cho viéc phan cit phan tir lién két nay giai phong dugc chét ra khoi khéng

thé trong méi truong nodi bao.

Vi duy, theo mot sb phuong an, phﬁn tir lién két c6 thé phén cit dugc boi chét
phén cit ma c6 mit trong moi trudng nudi bao (vi dy, trong lysosom hodc endosom
hodc caveolea). Phan tir lién két nay c6 thé, vi duy, 14 phan tir lién két peptidyl ma duge
phan cit boi peptidaza ndi bao hodc enzym proteaza, bao gbm, nhung khéng chi giéi

han &, lysosom hoic endosom proteaza. Thong thudng, phan tir lién két peptidyl co
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chidu dai it nhét hai axit amin lién tiép hodc it nhit ba axit amin lién tiép hodc it nhit
hai axit amin hodc it nhit ba axit amin. CAc chét phan cit c6 thé bao gém cathepsins B
va D va plasmin, tit ca trong s6 ching 13 da biét dé thuy phan céc dan xuit dugc chét
dipeptit dan dén duge chit hoat hoa bén trong té bao dich. Vi du, phan tir lién két
peptidyl ma c6 thé phén cit boi cathepsin—_B proteaza phu thudc thiol, ma duoc biéu
hién & mirc cao trong mé ung thu, c¢6 thé duoc sit dung (vi du, phan tir lién két bao
g6m hoic 12 Phe-Leu hoic Gly-Phe-Leu-Gly). Theo phuong an cu thé, phan tir lién két
peptidyl c6 thé phan cit boi proteaza ndi bao bao gdbm hodc 1a Val-Cit hoic Phe-Lys.
Mot wu diém st dung qué trinh giai phong duoc chit bang phan giai protein ndi bao 1a
dugc chit thuong c6 doc luc giam khi dugce tiép hop va do 6n dinh huyét thanh cta cac

thé tiép hop thuong & mirc cao.

Theo phwong an khac, phan tir lién két c6 thé phan cit duoc 13 nhay véi do pH,
nghia 13, d& bi thuy phan & cac gia tri d6 pH nhat dinh. Théng thuong, phan tir lién két
nhay d6 pH 1a c6 thé thuy phan trong céac diéu kién axit. Vi du, phén tir lién két khong
bén v6i axit ma c6 thé bj thuy phén trong lysosom (vi du, hydrazon, semicarbazon,
thiosemicarbazon, cis-aconitic amit, orthoeste, axetal, ketal, hodc tuong tu) cé thé
duge str dung. Cac phan tir lién két nay 13 twong dbi 6n dinh trong cac diéu kién d6 pH
trung tinh, nhu céc diéu kién trong mau, nhung khong 6n dinh & d6 pH thip hon 5,5
hodc 5,0, khoang gia tri s6 pH cta lysosom. Theo cac phuong an nhét dinh, phén tir
lién két c6 thé thuy phan 13 phan tir lién két thioete (nhu, vi du, thioete dugc gén vao
duoc chét thong qua lién két axylhydrazon).

Theo cac phuong 4an khac nita, phan tir lién két 13 c6 thé phan cit trong cac didu
kién khtr (vi du, phan tir lién két disulfua). C4c phan tir lién két disulfua 1a da dugc biét
dén trong linh vuc nay, bao gém, vi du, cac ph?ln t lién két ma c6 thé duoc tao ra
bang cach sir dung SATA (N-suxinimidyl-S-axetylthioaxetat), SPDP (N-suxinimidyl-
3-(2-pyridyldithio)propionat), SPDB (N-suxinimidyl-3-(2-pyridyldithio)butyrat) va
SMPT (N-suxinimidyl-oxycarbonyl-alpha-metyl-alpha-(2-pyridyl-dithio)toluen).

Theo cac phuong 4n dugce uu ti€n nhét dinh, don vi phén ttr lién két co6 thé co
cdng thic chung sau:

“(Da-(W)w-(Y)y-

trong do:
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T 1a don vi kéo cang;

alaOhodc1; .

W la don vi axit amin;

w la sb nguyén nam trong khoang tir 0 dén 12;
Y 1a don vi dém;

yl1a 0, 1 hodc 2.

Pon vi kéo cing (T), néu c6 mit, lién két khang thé véi don vi axit amin (W)
néu c6 mat hodc voi don vi dm néu c6 mit hodc truc tiép v6i duge chit. Cac nhom
chitc hitu ich ma c6 thé c6 mat trén khang thé, duoc tao ra trong tu nhién hoac dugc
tao ra bing cach hod hoc, bao gdm sulfhydryl, amino, hydroxyl, nhom hydroxyl
anome cua hydratcacbon va carboxyl. Cac nhém chirc thich hop 13 sulfhydryl va
amino. Cac nhom sulfhydryl c6 thé dugc tao ra bang cach khir cac lién két disulfua ndi
phén tt, néu co mat. Theo cach khéc, cidc nhém sulthydryl c6 thé dugc tao ra béng
phan mg ctia nhém amino cia gdc lysin ciia khang thé véi 2-iminothiolan hodc céc
chét phan ung dé tao ra sulfhydryl khac. Theo phuong 4n cu thé, khang thé dugc tao ra
dé mang mot hodc nhiéu lysin. Cu thé hon, khang thé ¢6 thé dugc tao ra @& mang mot

hoic nhiéu Xystein ( 4n pham ctia ThioMabs).

Theo cac phuong an cu thé nhit dinh, don vi kéo cang tao ra lién két véi
nguyén tir luvu huynh cla khang thé. Nguyén tr luu huynh co thé thu duoc tir nhém
sulfhydryl (-SH) cia khang thé da dugc khi.

Theo cac phuong an cu thé nhit dinh khac, don vi kéo cing duoc lién két voi
khéang thé thong qua lién két disulfua gitta nguyén tr luu huynh cta khang thé va

nguyén tir luvu huynh cta don vi kéo cang.

Theo phuong 4n cu thé khac, nhém phén (mg ciia don vi kéo cing c6 vi tri phan
{mg ma c6 thé phan mg v6i nhém amino cia khang thé. Nhém amino c6 thé 12 nhém
arginin hoic lysin. Vi tri phan tng thich hop ctia amin bao gdm, nhung khong chi gi¢i
han &, cac este duge hoat hod (nhu sucxinimit este, 4-nitrophenyl este, pentaflophenyl

este), anhydrit, clorua axit, sulfonyl clorua, isoxyanat va isothioxyanat.

Theo khia canh khéc nita, nhém chtrc phan Gng cua don vi kéo cang c6 vi tri

phén Gmg ma phan g véi nhom hydratcacbon dugc bien doi ma c6 thé cd mat trén
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khang thé. Theo phuong 4n cu thé, khang thé duoc glycosyl hod enzym dé tao ra gbc
hydratcacbon hodc duogc glycosyl hoa co trong ty nhién. Hydratcacbon c¢6 thé duoc
oxy hod & murc nhe v6i chit phan Gmg nhu natri periodat va don vi carbonyl thu dugc
cua hydratcacbon dugc oxy hoa ¢ thé dudc ngung tu v6i don vi kéo cang ma chira
nhém chirc nhu hydrazit, oxim, amin phan ung, hydrazin, thiosemicarbazit, hydrazin

carboxylat hodc arylhydrazit.

Theo mét phuong 4n cu thé, don vi kéo cing c6 cong thirc sau:

trong do

"L, 14 (C4-Cyg)xycloalkyl-carbonyl, (C,-Cg)alkyl hodc (C,-Cg)alkyl-carbonyl (cac gbc

xycloalkyl hoic alkyl duoc lién két v6i nguyén tir nito ciia gbc maleimit),

dau hoa thi bi€u thi diém géan vao don vi axit amin, n€u c6 mdt, véi don vi dém, néu c6

mit hodc véi duge chat D, va
duong dang song biéu thi diém gin vao khang thé Ab.

Thuat ngit “(C4-Cyo)xycloalkyl” theo sang ché c6 nghia 1a vong hydrocacbon ¢6
4 dn 10 nguyén t& cacbon bao gdm, nhung khéng chi giéi han &, xyclopentyl,
xyclohexyl va twong tu. |

C6 loi, néu L, c6 thé 1a (C,-Cg)alkyl-carbonyl nhur pentyl-carbonyl c¢6 cong thirc
sau:

*

%/\/\/Y

O
trong do

dau hoa thi bi€u thi di€m gan vao don vi axit amin, néu c6 mdt, vao don vi dém, néu

¢6 mat hoac dugc chat D; va

dudng dang song bi€u thi di€ém gan vao nguyén tr nito cia goc maleimit.
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Pon vi axit amin (W), n€u c¢6 mit, lién ket don vi kéo cang (T) n€u c6 méat hoac
theo cach khac khang thé véi don vi dém (Y) néu don vi dém c6 mat hodc v6i duge

chat néu don vi dém khong c6 mat.

Nhu néu trén, (W),, 1a khdng c6 mdt (w = 0) hodc co thé 1a don vi dipeptit,
tripeptit, tetrapeptit, pentapeptit, hexapeptit, heptapeptit, octapeptit, nonapeptit, -
decapeptit, undecapeptit hodc dodecapeptit, trong d6 axit amin tao ra céc peptit c6 thé

khéac nhau.

Do d6, (W), c¢6 thé dugc thé hién theo cong thic sau:
(W1)1(W2)u2(W3)u3(W4)a(W5)ys, trong d6 mdi W1 dén W5 thé hién, doc lap véi

nhau, don vi axit amin va moi wl dén w5 1a 0 hoac 1.

Theo mot sO phuong an, don vi axit amin (W),, c6 thé bao gom céc goc axit
amin nhu céc goc c6 trong tu nhién, cling nhu céc axit amin nho va céc chat tuong tu

axit amin khong c6 trong tu nhié€n, nhu xitrullin.

Gbc axit amin cta don vi axit amin (W),, bao gdm, nhung khéng chi gi6i han &,
alanin, valin, leuxin, isoleuxin, methionin, phenylalanin, tryptophan, prolin, lysin dugc
bao v€ hoac khong dugc bao vé béng axetyl hoac formyl, arginin, arginin dugc bao vé
hodc khong dugc bado vé béng cdc nhém tosyl hodc nitro, histidin, ornithin, ornithin
dugc bao vé bang axetyl hodc formyl, va xitrullin. Cac thanh phan phan ti lién két axit
amin 1am vi duy tdt hon 12 bao gdm dipeptit, tripeptit, tetrapeptit hodc pentapeptit, dac

biét 1a dipeptit hodc tripeptit.

Céc dipeptit lam vi du bao gé)m: Val-Cit, Ala-Val, Ala-Ala, Val-Ala, Lys-Lys,
Cit-Cit, Val-Lys, Ala-Phe, Phe-Lys, Ala-Lys, Phe-Cit, Leu-Cit, Ile-Cit, Trp-Cit, Phe-
Ala, Phe-N’-tosyl-Arg, Phe-N’-Nitro-Arg.

Céc tripeptit lam vi du bao gém: Val-Ala-Val, Ala-Asn-Val, Val-Leu-Lys, Ala-
Ala-Asn, Phe-Phe-Lys, Gly-Gly-Gly, D-Phe-Phe-Lys, Gly-Phe-Lys.

Céc tetrapeptit lam vi du bao gém: Gly-Phe-Leu-Gly (SEQ ID NO.53), Ala-
Leu-Ala-Leu (SEQ ID NO.54).

Pentapeptit 1am vi du bao gdm: Pro-Val-Gly-Val-Val (SEQ ID NO.55).
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Theo phuong 4n cu thé, (W),, c6 thé 1a dipeptit (nghia 14 w = 2) nhu Val-Cit,
hozc phan tir lién két khong c6 don vi axit amin (w=0). Khi phan tir lién két khong ¢
don vi axit amin, tot hon 1a ciing khong c6 don vi dém.

Theo phuong an dugc uu tién, w = 0 (nghia la (W), 1a mot lién két don) hodac w

= 2 (nghia 1a (W),, 1a dipeptit) va do d6 (W), c6 thé dugc chon tir phin tir ¢6 cong
thire:

0] H Q
H\)k * yd N\)J\ )
YUY N YN
2 O  (Ala-Ala),  — O~ ©  (Val-Ala), va
HZN\[/O
NH

(0]
H
N *
S .~ \)J\
% N

P ° (Val-Cit),
va cu thé 1a Val-Cit,
trong dé

d4u hoa thi biéu thi diém gin vao don vi dém néu ¢6 mit hodic vao dugc chit D;
va

dudng dang séng biéu thi diém gén vao L.

Céc thanh phan lién két axit amin c6 thé dugc tao ra va dugc tdi vu hoa vé tinh
chon loc cia chiing dé phan cét enzym béi enzym cu thé, vi du, proteaza két hop khdi
u, cathepsin B, C va D hodc plasmin proteaza.

Don vi axit amin ctia phan tir lién két c6 thé duoc phén cit enzym béi enzym
bao gdm, nhung khéng chi giéi han &, proteaza két hop khdi u dé giai phéng dugc

chét.

Pon vi axit amin c6 thé duoc tao ra va duogc toi uvu hoa vé tinh chon loc cia nd

dé phan cit enzym béi proteaza két hop khéi u cu thé. Céc don vi thich hop 1a cac don
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vi va su phan cat cia chung dugc xdc tdc badi cac proteaza, cathepsin B, C va D, va

plasmin.

Pon vi dém (Y), néu c¢6 mat, lién két don vi axit amin néu c¢6 mit hoic don vi _
kéo cang néu c6 mat hodc theo cach khac khang thé véi duoc chéat. Cac don vi dém
thudc hai dang chung: tu thiéu va khong tu thi€u. Pon vi dém khong tu thiéu 1a don vi
trong d6 mot phén hoic tit ca don vi dém van dugc gén lgét v6i duoce chit sau khi phéan
. cét enzym ciia don vi axit amin ra khoi thé tiép hop khang thé-dwoc chét. Cac vi du vé
don vi dém khong tu thi€u bao gém, nhung khdng chi gigi han & don vi dém (glyxin-
glyxin) va don vi dém glyxin. Dé giai phong dugc chit, phan Gng thuy phan doc 14p s&

dién ra trong té bao dich dé phan cit don vi glyxin-dugc chét dugc gén két.
Theo phuong an cu thé, don vi dém khong tu thi€u (Y) 1a Gly.

Theo cach khac, tiép hop khang thé-duoc chét chira don vi dém khéng tu thiéu
c6 thé giai phong dugc chét ma khéng cin budc thuy phan riéng biét. Theo cac
phuong 4n nay, (Y) la gbc ciia don vi ruou p-aminobenzylic (PAB) ma dugc lién két
v6i (W), thong qua nguyén tr nito ctia nhém PAB va duoc lién két truc tiép v6i duoc
chét thong qua nhom este, cacbonat, carbamat hoac ete.

Céc vi du khac vé cac don vi dém tu thiéu bao gém, nhung khong chi gidi han
&, cac hop chét thom ma twong duong dién tir véi nhém PAB nhu cac gbe cta cac dan
xuit 2-aminoimidazol-5-metanol va ortho hoic para-aminobenzylaxetal. Cac don vi
dém c6 thé duoc st dung ma trai qua qué trinh déng vong dé dang khi qua trinh thuy
phéan dugc gén két amit, nhu cac amit ca axit 4-aminobutyric dugc thé va khong dugc
thé, cac hé vong bixyclo[2.2.1] va bixyclo[2.2.2] dugc thé thich hop va cac amit ciia
axit 2-aminophenylpropionic.

Theo phuong 4n khéac, don vi dém la don vi bis(thydroxymetyl)styren (BHMS)
mach nhanh, ma c6 thé dugc st dung dé hop nhét cac dugc chat bd sung.

Theo phuong 4n cu thé, don vi dém (Y) 14 PAB-carbonyl véi PAB ¢6 cong thirc

\Q\/O,\" < (oxy cuia don vi PAB dugc lién két véi carbonyl), va 'y = 1

hodc phan tr lién két khong c6 don vi dém (y=0).
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Theo phuong an cﬁ thé, phan tir lién két c6 cong thirc (I1T) sau:
O
g N/LZ_(W)W’(Y)y— *
Q)

trong &(’)

L, 1a (C4-Cyg)xycloalkyl-carbonyl, (C,-Cg)alkyl hodc (C,-Cg)alkyl-carbonyl
(carbonyl ctia cac gde ndy, néu c6 mit, duge lién két v6i (W),

W 1a don vi axit amin, v&i w 1 s nguyén nim trong khoang tir 0 dén 5,

N

| O\/’
Y 1a PAB-carbonyl, v6i PAB la \©\/ > (oxy clia don vi PAB

dugc lién két v6i carbonyl), vay 13 0 hodc 1 (t6t hon 1a y 13 0 khi w13 0 va y 13 0 hodc

1 khi w nam trong khoang tir 1 dén 5),
dAu hoa thi biéu thi diém gén vao dugc chit D, va
dudng dang song biéu thi diém gin vao khang thé Ab.

Cé loi 1a, L, 1a (C,-Cg)alkyl-carbonyl nhu pentyl-carbonyl cé cong thirc sau:

‘Lﬁ_/\/\/\[(
o
trong d6
d4u hoa thi biéu thi diém'gén vao (W),; va
dudng dang séng biéu thi diém gén vao nguyén tu nito ciia géc maleimit.

Theo phuong an dugc wu tién, phan tir lién két L dugc chon tir phan tir ¢6 cong

thirc:
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NH
S H I H
5 N/\/\/\‘(N\::/lk[:ll N\O\/
§ 0 A= o O\H/*
o | |
H2N 0
0]
(0] /E\ >
@)
s Nw
(@)
0]

trong d6 ddu hoa thi biéu thi diém gin vao dugc chét D va duong dang séng biéu thi

diém gén vao khang thé Ab.

IV — Thé tiép hop khang thé-duoc chit (ADC)

Theo phuong 4n duoc vu tién, thé tiép hop khéng thé-dugc chét theo sang ché
¢6 thé dugce tao ra bing phuong phap bat ky ma ngudi ¢6 hiéu biét trung binh trong
linh vuc ndy da biét nhu, nhung khong chi gi6i han &, i) phén ng ciia nhém va nhén
ctia khang thé v6i chét phan tng lién két ho4 tri hai theo phan ng v6i nhém wa nhan
cﬁa dugc chit hodc ii) phan ng ctia nhém ua nhan cia duge chét v6i chit phan tng

lién két hoa trj hai theo phan tmg véi nhém wa nhéan ctia khéng thé.
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Nhém wa nhan trén khéang thé bao gdm, nhung khéng chi gi6i han &, cic nhém
amin du tan cung N, cdc nhom amin mach bén (vi du lysin), cdc nhém thiol mach bén

va cac nhom dudng hydroxyl hodc amino khi khang thé dugc glycosyl hoa.

Nhém uva nhén ctia duge chat bao gom, nhung khong chi giéi han &, cdc nhém

amin, thiol va hydroxyl va t6t hon 14 c4c nhém amin.

Céc nhom amin, thiol, va hydroxyl l1a cdc nhém ua nhén va c6 kha nang phan
ung dé tao ra céc lién két cong hoa tri vGi.cdc nhom wa dién tir trén céc géc lién két va
cac chat phan tng lién két bao gdm, nhung khong chi gidi han &, cic este hoat hoa nhu
NHS este, HOBt este, haloformat va halogenua axit; alkyl va benzyl halogenua nhu
haloaxetamit; aldehyt; keton; carboxyl; va cac nhém maleimit. Khang thé c6 thé co cac
disulfua trong chudi c¢6 thé khir duoc, nghia 14 cc ciu xystein. Khang thé c6 thé dugc

“tao ra phan mg dé tiép hop véi cac chat phan tng lién két bang cic xtr Iy v&i chat khir
nhu DTT (dithiothreitol). MBOi cdu xystein do d6 sé& tao ra, theo ly thuyét, hai nhém Lfa
nhan thiol phan tng. C4c nhém wa nhan b sung c6 thé dugc dua vao khang thé thong
qua phan tmg bat ky ma ngudi c6 hiéu biét trung binh trong linh vuc nay da biét. Theo
vi du kh()ng i6i han pham vi ciia sang ché, cic nhém thiol phan tng c¢6 thé duoc dua

vao khang thé bang cach dua vao mdt hodc nhic€u gdc xystein.

Céc thé tiép hop khang thé-duoc chét cling c¢6 thé dugc tao ra bing cach bién
d6i khang thé dé dua cac gbc wa dién tir, ma c6 thé phan tng voi cac phan tir thé ua
nhan trén chét phan tng lién két. Cac duong cua khang thé dugc glycosyl hoa c6 thé
duge oxy hoa dé tao ra cic nhém aldehyt hodc keton ma c¢6 thé phan tng v6i nhém
amin cla cac cht phén tng lién két hodc dugc chat. Cac nhém bazo imin Schiff thu
dugc c6 thé tao ra lién két n dinh hogc ¢6 thé dugc khir dé tao ra lién két amin 6n
dinh. Theo mdt phuong 4n, phan ng cta phin hydratcacbon ctia khang thé duoc
glycosyl hoa véi galactoza oxidaza hodc natri meta-periodat ¢ thé thu duoc cac nhém
carbonyl (aldehyt va keton) trong protein ma c6 thé phan @mg véi cac nhém thich hop
trén dugc chét. Theo phuong 4n khéc, protein chira serin ddu tan cing N hoic cac gbc
threonin ¢6 thé phén ing v6i natri meta-periodat, din dén tao ra aldehyt thay thé cho

axit amin thir nhét.

Theo phuong 4n dugc uu tién, thé tiép hop khang thé-duoc chit theo sang ché

duogc tao ra bing cach tao ra gdc duoc chét-phan tir lién két theo qué trinh lién hop
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gifta nhom wa nhéan cta khang thé (vi du nhom SH cua goc xystein) va nhom wa dién

ttr ctia gdc duoc chét-phén tir lién két (vi du maleimit).

1. Duogc chit-phin tir lién két

Gée duge chat-phan tir lién két c6 thé dugce tao ra bang cach lién hop:
—  phén tir lién két v6i duge chét,
—  mot phan clia phan tir lién két v6i duge chit trude khi hoan thanh qua trinh tong

hop phén tir lién két,

— phén it lién két v6i phan hodc tién chét ctia duge chit trude khi hoan thanh qué

trinh téng hop dugc chét, hoic

— mot phan cta phan tir lién két vai mot phan hodc tién chat cia dugce chat trude khi

hoan thanh qua trinh tdng hop phén tir lién két va duoc cht.

Céc phan tng lién hop 14 cac phan tng ma ngudi c6 hidu biét trung binh trong

linh vuc nay da biét gitta nhém va nhan va nhom ua dién tir.

Cu thé 13, nhém ua nhan c6 thé 13 nhém amin, thiol hodc hydroxyl. Theo

phuong an dugc uu tién, nhém wa nhan 1a nhém amin bac bodt hodc bic hai.

Nhém wa dién tir ¢6 thé 1a nhém carboxylic axit (COOH) tuy y & dang duogc

hoat hoa hoac géc cacbonat este duoc hoat hoa.

Thuat ngit “dang dugc hoat hod” cla carboxylic axit c6 nghia 1a carboxylic axit
trong d6 gbc OH ciia nhém chite COOH d3 dugc thay thé bing nhom roi chuyén duoc
hoat hoa (LG) cho phép lién hop nhém carboxylic axit dugc hoat hod véi nhém amino
dé tao ra lién két amit va giai phong hop chit LG-H. Céc dang dugc hoat hoa c6 thé 1a
cac este dugc hoat hod, amit dugc hoat hod, anhydrua hoac axyl halogenua nhu axyl
clorua. Céc este dugc hoat hoa bao gdm cac din xuét duoc tao ra bing phan Umg cia

nhdém carboxylic axit véi N-hydroxybenzotriazol hodc N-hydroxysuxinimit.

Thuat ngit “cacbonat este dugc hoat hod” c6 nghia 13 cacbonat este bao gém
gbc -OC(O)OR trong d6 hodc 1a nhom roi chuyén t5t cho phép lién hop cacbonat este
dugc hoat hod v6i nhém amino dé tao ra gbc carbamat va giai phéng hop chit ROH.

Nhém R ciia cacbonat este duge hoat hod bao gém, nhung khéng chi giéi han &, p-
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nitro-phenyl, pentaflophenyl, 2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl va cac nhom

benzyl, tét hon 1a c4c nhém p-nitro-phenyl va pentaflophenyl.
Khi phan tir lién két ¢6 cong thirc (I1I) sau:
O
¢ P
(IIT)
gbc duge chit-phan tir lién két 6 cong thac (IV) sau:
| O

W (V) —D

\

Iv)

va buéc cubi cling cta qua trinh tdng hop gbc duoc chit-phin tir lién két thuong 1a
lién hop gitta hop chit c6 cong thic (V) sau:
o)

LZ_LG
N/

V)

trong d6, L, 1a nhu dugc xac dinh trén ddy va LG la nhém roi chuyén déc biét 1a

halogenua nhu clorua hodc nhém thu dugc tir N-hydroxysuxinimit,
va hop chét c6 cong thirc (VI) sau:

H—(VV)W'(Y)y_D (VD).

Khiy =1 va Y = PAB-carbonyl, hop chét c6 cong thirc (VI) c6 thé duoc tao ra
bang céach lién hop giita duoc chit (DH) va hop chit c6 cong thirc (VII) sau, t6t hon 1a

dang dugc bao vé ciia no:
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G—(W),—PAB—CO—OR (VID

trong d6 W va w nhu dugc xac dinh trén day va R 1a nhu dugc xac dinh trong dinh
nghia v& cum tir “cacbonat este dugc hoat hod” va G 1a H hoac nhom bao vé.

Khi hop chit c6 cong thirc (VII) & dang duoc bao vé, bude cudi cung cua qua
trinh khir bao vé 1a can thiét.

Khi y = 0, hop chét (VI) c6 cong thir H-(W),-D, trong d6 (W),, va tbt hon 1a D
gdm ¢6 cac don vi axit amin. Do d6, hop chit (VI) ¢6 thé duoc tao ra trong trudong hop
nay bang phuong phép téng hop peptit théng thudng ma ngudi cé hidu biét trung binh

trong linh vuc nay da biét.

2. Ab-Phéan t lién két-Duoc chit

Theo phuong an dugc wu tién, sang ché gdm c6 viéc lién hop giita xystein c6
mit trén khang thé va nhém wa dién tir ctia gbc dugce chat-phén tir lién két, tdt hon 1a

v61 gdoe maleimit c6 mat trén goc dugce chat-phan ti lién két.

Viéc lién hop maleimit-xystein c6 thé duoc thuc hién bang cac phuong phép ma

ngudi c6 hidu biét trung binh trong linh vuc nay da biét.

N6i chung, cic khang thé khong chira nhiéu, néu c6, nhom xystein thiol tu do
va phan tng ma c¢6 thé duoc lién két véi gbe duoc chit. Hau hét cac gbc xystein thiol
trong khang thé tén tai nhu cdc ciu disulfua va phai duoc khir bang chit khir nhu
dithiothreitol (DTT) hodc TCEP, trong cic diéu kién khir mot phin hodc hoan toan.

Lugng (ty 1€ duoc chét/khéng thé) cia ADC c6 thé duge kiém soat theo vai cach khac
nhau, bao gém: (i) gi¢i han lugng mol du ctiia hop chit trung gian duoc chit-phan tir
lién két (D-L) hodc chit phan tmg lién két so v6i khang thé, (ii) giéi han thoi gian hodc
nhiét do phan tng tiép hop va (iii) khir mot phin hodc c6 géi han cac didu kién dé bién
d6i xystein thiol.

Céu tric duge lién két disulfua néu trong muc igG cua ngudi bay git duoc thiét
13p (xem trong Liu and May, mAbs 4 (2012): 17-23). Trong thuc té, c6 nhiéu tinh
tuong tu va mot sd sy khac nhau lién quan dén céac cAu tric duoc lién két disulfua ctia
4 16p phu IgG cua ngudi, cu thé 1a IgG1, IgG2, IgG3 va IgG4. Tét ca cac 16p phu IgG
luén chira 12 cdu disulfua trong chu6i va cac khac nhau thudc vé cac lién két disulfua

trong chudi cia ching dugc tao ra giita cic chudi ning va chudi nhe. Mbi lién két
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disulfua trong chudi dugc két hop v6i mién IgG riéng ré&, nghia 14 céc mién bién dbi
(VL va VH) va ¢6 dinh (CL, CH1, CH2 va CH3). Hai chudi ning dugc lién két trong
ving ban 1& cia chung boi nhiéu ciu disulfua khac nhau: 2 ddi véi IgG1 va IgG4, 4
dbi voi 1gG2 va 11 dbi v6i IgG3. Céac chudi ning va nhe néu trong muc igG1 duoc nbi
b6 lien két disulfua gitra gbc xystein cudi cliing ctia chudi nhe va gdc thit nim cia
chudi ning, trong khi d6 d6i véi cac 16p phu khac, IgG2, IgG3 va IgG4, chudi nhe
duogce lién két voi chudi ning boi lién két disulfua gitta gde xystein cudi cing ciia chudi
nhe va gbc xystein thir ba ctia chudi nang, ma dugc dinh vi & giao dién cia cic mién
VH va CH1. Céc cu tric lién két disulfua khéc véi céc ciu trac ¢b dién nay da duoc
mb ta d6i v6i IgG2 va IgG4 (tham khao Liu and May, mAbs 4 (2012): 17-23). Cac lién
két disulfua trong chudi duoc tiép xtc trong dung moéi & mirc cao va do d6 phan tng
nhiéu hon nita so véi cac lién két disulfua lién chudi, ma bi chim trong céc cAu tric
dang tAm beta khang song song trong mdi mién va khong duqc tiép xtc véi dung méi.
Déi v6i cac Iy do nay, trong khi d6 kidu twong dwong, viée lién hop sé& dién ra dbi véi
cac gbe xystein duge tiép xuc trong chudi sau khi khir khéng dang ké. Do d6, mdi cau

disulfua trong chudi c6 thé tao ra, theo ly thuyét, hai vi tri tiép hop.

Céc nhém wa nhan bd sung c6 thé duoc dua vio trong khang thé théng qua
phan tng cua lysin v6i 2-iminothiolan (cht phan ting Traut) dan dén sy chuyén hoa
ciia amin thanh thiol. Cac nhom thiol phan ng ciing c6 thé dugc dua vao trong khang
thé (hodc manh cia nd) bang cach thao tac di truyén mét, hai, ba, bén hoic nhiéu gbc
xystein (vi dy, tao ra cac khang thé dot bién bao gém mot hodc nhiéu géc axit amin
xystein khong nguyén thé). US 7521541 biéu thi phuong phap thao tac di truyén cac

khéng th€ bang cach dua vao cac axit amin xystein phan tng.

Céc axit amin xystein c6 thé dugc thao tac & vi tri phan tmg trong khang thé va
ma khong tao ra céc lién két diSulfua lién chudi hodc nodi phan tir (Junutula, et al.,
2008b Nature Biotech., 26(8):925-932; Dornan et al (2009) Blood 114(13):2721-2729;
US 7521541; US 7723485; W02009/052249). Céc xystein thiol dugc thao tic cé thé
phan tmg véi cac chit phan tmg lién két hodc cac chit phan ung dugc chét-phan tir
lién két theo sang ché ma c6 cic nhém ua dién tir phan Gmg véi thiol nhur maleimit
hodic alpha-halo amit dé tao ra ADC véi cac khang thé dugc thao tac xystein va cac
géc dugc chit. Do d6, viéc dinh vi géc dugc chit c6 thé dugc tao ra, duge kiém soat

va da biét. Luong duoc chét c6 thé dugc kiém soat do cac nhém xyste{n thiol duoc
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thao tac thudng phan tng vdi cac chat phan ting lién két phan ing véi thiol hoic chét
phan tmg dugc chit-phan tir lién két v6i hiéu sudt cao. K¥ thuat thao tac khang thé IgG
dé dua vao axit amin xystein bang cach thay thé & vi tri don 1¢ trén chudi ning hoic
chudi nhe tao ra hai xystein méi trén khéng thé dbi xtmg. Luong duoc chit gan bang 2

~ ¢6 thé dat dwgc v6i gin nhu ddng nhit clia san phim tiép hop ADC..

Khi nhidu hon mot nhom va nhan hodc nhém wa dién tir cia khang thé phan
g v6i hop chét trung gian duoc chét-khang thé hoidc chit phan ung lién két tiép theo
chét phan tng gbc dugc chit, thi san phim thu dugc 12 hdn hop gdm cac hop chét
ADC véi su phan bd cac géc dugc chét dugce gén vao khéang thé, vidu 1, 2, 3, v.v. Céc
phuong phép sic ky 16ng nhu sic ky pha nguoc polyme (polymeric reverse phase-
PLRP) va twong tic ky nudc (hydrophobic interaction-HIC) c6 thé tach biét cac hop
chét trong hon hop béi tri ) lugng duogc chit. Tuy nhién, viéc tao ra ADC ¢6 tri sb
luong duge chét don (p) ¢6 thé dugc phén tach, cac ADC c6 tri sb tai don nay van c6
thé 1a hdn hop di twong ddng béi cac gbe duge chét co thé duge gin vao, thong qua

phén tir lién két, & cac vi tri khac nhau trén khang thé.

Dbi v6i mot vai thé tiép hop khang thé-duoc chit, ty 16 duoc chit co thé duoc
giGi han bédi sb luong vi tri gén trén khang thé. Lugng dugc chét cao, vi du ty 1€ duoc
chét >5, ¢6 thé gy ra su qun tu, tinh khong hoa tan hodc mét tinh thdm cua té bao cia
cac thé tiép hop khang thé-dugc chit nhat dinh. Thong thuong, cac gbc duge chat it
hon so vé6i lugng téi da theo 1y thuyét dugc tiép hop véi khang thé trong thoi gian
phan tng tiép hop. |

| Luong duoc chat ciing duge ding dé chi ty 18 duoc chat-khang thé (DAR) 1a s6
trung binh ctia cac duoc chit/tic nhan gin két té bao.

Trong trudng hop kiéu twong duong IgG1 va IgG4, trong d6 cac dugc chét
duoc gin két v6i xystein sau khi khir khang thé mot phan, lugng duoc chit ¢6 thé nim
trong khoang tir 1 dén 8 duoc chit (D)/khang thé, nghia 1a trong d6 1, 2, 3, 4, 5, 6, 7,
va 8 gbc duge chat dugce gin cong hoa tri v6i khang thé.

Trong trudng hop kidu twong duong IgG2, trong d6 céc dugc chit duoc gén két
vao xystein sau khi khir khang thé mot phan, luong dugc chat ¢6 thé nam trong khoang
tir 1 dén 12 duoc chét (D)/khang thé, nghia 14 trong d6 1,2, 3,4, 5,6, 7,8, 9, 10, 11 va

12 gbc duge chit dugc gin cong hoa tri v6i khang thé.

-79-



30904

Céac ché phdm chita ADC bao gdm nhém tic nhan gan két té bao, vi du céc
khang thé, dugc tiép hop v6i cac dugc chit nam trong khoang tir 1 dén 8 hodc 1 dén

12.

S6 lugng trung binh cia duoc chit/khang thé trong ché phim chia ADC tir
phén tng tiép hop c6 thé dugc dic trung boi cac phuong tién thong thuong nhu tia tir
ngoai, HPLC pha ngugc, HIC, phép do phé khoi, thir nghiém ELISA va dién di.

Theo phuong 4n khéng gi¢i han pham vi ctia sang ché, dugc thé hién trong ban
mo ta nay 1a su tiép hop v6i khang thé c208F2. Trong trudng hop nay, dugc chit dugc
lién hop vai it nhit mot xystein dugc chon tir 1) dbi voi chudi nhe ¢6 trinh tu néu trong
SEQ ID No.28, gbc Cys. & vi tri 214 va ii) d6i v6i chudi ning c6 trinh tu néu trong
SEQ ID No.23, cac géc Cys. ¢ vi tri 223, 229 va 232.

- Theo phuong 4n khong gi6i han pham vi ctia sang ché, dugc thé hién trong ban
mé ta nay 1a sy tiép hop véi khang thé c208F2. Trong trudng hop ndy, duoc chit dugc
lién hop véi hai, ba hoac bdén xystein dugc chon tir 1) d6i v6i chudi nhe c6 trinh tu néu
trong SEQ ID No.28, gbc Cys. & vi tri 214 va ii) ddi v6i chudi ning c6 trinh tu néu
trong SEQ ID No.23, cac gbc Cys. & vi tri 223, 229 va 232

Theo phuong an khéng gidi han pham vi ctia sang ché, dugc thé hién trong ban
mo ta nay la sur tiép hop v6i khang thé hz208F2 (ar. 1). Trong trudng hop nay, dugc
chét dugc lién hop vé6i it nhat mot xystein duge chon tir i) déi véi chudi nhe c6 trinh tw
néu trong SEQ ID No.39, gbc Cys. & vi tri 214 va ii) d6i v6i chudi nang c6 trinh ti néu

trong SEQ ID No.37, cac géc Cys. & vi tri 223,229 va 232.

Theo phuong 4n khong gidi han pham vi ctia sang ché, dugc thé hién trong ban

mo ta ndy 1a su tiép hop véi khang thé hz208F2 (var. 3). Trong trudng hop nay, dugc

. chat duoc lién hop véi hai, ba hoac bdn xystein dugc chon tir i) dbi véi chudi nhe co6

trinh tu néu trong SEQ ID No.40, gbc Cys. & vi tri 214 va ii) d6i véi chudi ning c6
trinh ty néu trong SEQ ID No.38, cac géc Cys. & vi tri 223, 229 va 232

Céch khéac bao gdm viéc lién hop lysin. Khang thé c¢6 thé chira, vi du, nhiéu gbc
lysin ma khong phan tng v6i hop chét trung gian duoc chit-phéan tir lién két (D-L)
hozc chét phan tng lién két. Chi c6 hau hét cac nhom lysin phan tng c6 thé phan tng
v6i chit phan ung lién két phan tmg amin. Ngoai ra, chi ¢6 hadu hét cac nhém xystein

thiol phan tmg c6 thé phan tng vai chit phan g lién két phan tng véi thiol.
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Néu cac hop chét theo sang ché dugc gin két véi lysin, lugng duge chét co6 thé
nim trong khoang tir 1 dén 80 duoc chit (D)/khang thé té bao, mic dir giGi han trén 1a
40, 20, 10 ho#c 8 c6 thé 1 duoc wu tién. Cac ché phdm chira ADC chira nhém tac nhan
gin két t& bao, vi du, cac khang thé, dugc tiép hop véi cac duge chét véi luong nam

trong khoang tir 1 dén 80, 1 dén 40, 1 d&n 20, 1 dén 10 hozc 1 dén 8.
ADC c6 cong thure (I) theo sang ché ¢6 thé & dang mudi duoc dung.

Theo sang ché thuit ngit “dugc dung” c6 nghia 1a c¢6 thé duge st dung de bao
ché dugc pham ma néi chung, an toan khdng doc va khong c6 su khdng mong mudn
sinh hoc hodc khong mong mudn khac va c6 theé chap nhén dugc dé st dung trong thu

y ciing nhu sir dung trong dugc phdm ding cho nguoi.

Thuat ngtr “mubi dugc dung” cua hop chét co nghia ia mubi ma duoc dung nhu
duoc xac dinh trong ban mé ta ndy va ¢ hoat tinh dugc 1y mong muén ctia hop chit

ban dau.
Cu thé, cac mudi duge dung bao gdm:

(1) cac muéi cdng cda axit dugce dung dugc tao ra véi céc axit vo co duge dung
nhu axit clohydric, axit bromhydric, axit phosphoric, axit sulfuric va céc axit tuong tu;
hodc dugc tao ra véi cac axit hitu co dugc dung nhu axit axetic, axit trifloaxetic, axit
propionic, axit sucxinic, axit fumaric, axit malic, axit tartric, axit xitric, axit ascorbic,
axit maleic, axit glutamic, axit benzoic, axit salixylic, axit toluensulfonic, axit

metansulfonic, axit stearic, axit lactic va c4c axit tuong tu; va

(2) cac mubi cong cﬁa bazo duge dung dugc tao ra khi proton axit c6 mat trong
hop chit ban dau duoc thay thé bf?lng jon kim loai, vi dy, ion kim loai kiém, ion kim
loai kiém thd hodc ion nhoém; hodc két hop v6i bazo hitu co dugce dung nhu lysin,
arginin va bazo tuong tu; hodc véi bazo vo co dugc dung nhu natri hydrdxit, kali

cacbonat, canxi hydroxit va bazo tuong tu.

C4c muoi nay cé theé dugc tao ra tir cac hop chat cua sang ché chira nhém chirc
bazo hodc axit va cic axit hodc bazo tuong ting bang cach st dung cdc phuong phap

hod hoc thdng thuong.
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V — Diéu tri bénh

Cudi cing, sang ché d& xuit ADC nhu duoc md ta trén ddy dé sir dung lam

duoc chét, cu thé 1a dé diéu trj ung thu.

Sang ché ciing d& xuét hop chét c6 cong thire (I) nhu dugce x4c dinh trén day dé 7

st dung lam thudc, cu thé 1a dé diéu tri ung thu.

Sang ché con mé ta viée sir dung hop chat ¢6 cong thirc (I) nhu dugc xac dinh

trén day dé san xuét thubc, dic biét 1a duge du dinh dé diéu tri ung thu.

Sang ché con mé ta phuong phap diéu tri ung thu, trong d6 phuong phép nay
bao gbm viéc cho ngudi cin dén diéu tri ndy dung lugng hiru hidu cta hop chét co

cong thure (I) nhu dugc xéc dinh trén day.

Ung thu, tdt hon 13 duge chon tir cac loai ung thu lién quan dén IGF-1R bao
gé)m t& bao khéi u biéu hién hodc biéu hién qué muc toan bd hodc mat phﬁn protein

IGF-1R trén bé mit ctia ching.

Cu thé hon 13, céc loaiﬂung thu nay 1a ung'thu: v, ung thu rudt Kkét, ung thu biéu
mo thuc quan, ung thu té bao gan, ung thu da day, u than kinh dém, ung thu phéi, khdi
u 4c tinh, xacom xuong, ung thu budng trimg, ung thu tuyén tién liét, ung thu mé lién
két, ung thu than, ung thu tuyén gidp, ung thu mang trong tir cung, u té bao Schwann,
u nguyén bao than kinh, ung thu t& bao vay ¢ miéng, u trung biéu mé, xacém co tron

va hién tuong khac duoc chit bit ky hodc ung thu.

Pé tranh nghi ngd, theo ung thu biéu hién IGF-1R khang duoc chit, phai duoc
hiéu rang khéng chi c6 céc loai ung thu khang duoc chit ma ban d4u biéu hién IGF-1R
ma ci céc loai ung thu ma ban diu khong biéu hién hodc biéu hién qua mic IGF-1R
ma biéu hién IGF-1R mdt khi chiing tré nén khang qua trinh diéu tri trudc.

Muc dich khac ciia sang ché 1a dugc phidm chira ADC nhu dwgc md ta trong ban
mo ta nay.

Cu thé hon 13, sang ché dé cap dén dugc phim chira ADC cia sang ché véi it
nhit mot ta duge va/hoic ta duge dang 16ng dugc dung.

Trong ban mo ta nay, thuit ngit “ta dugc dang long duge dung” hodc “ta dugc”
duoc du dinh dé biéu thi hop chét hoic hdn hop cta cac hop chét ¢ trong duoc phém

khéng giy ra phan tmg thir cAp va ma cho phép, vi du, tao diéu kién thuén lgi cho viée
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ding (c4c) hoat chit, 1am gia ting tudi tho ctia né vi/hodc hiu qua ciia né trong co
thé, 1am gia ting kha ning hoa tan cta né trong dung dich hodc cling cai thién sy
chuyén hod ctia n6. Cac ta dugc dang long dugc dung va cac ta dugc 1a da biét va s&
dugc chip nhén béi ngudi ¢6 hidu biét trung binh trong linh vuc nay do chirc nang tu

nhién va cach dung (cac) hoat chét da dugc chon.

Hoat chét nay c6 thé duge ding & cac dang don vi, trong hdn hop véi cac chét
mang dung trong dugc phdm thong thuong, cho dong vat hodc cho ngudi. Cac dang
don vi thich hop bao gdm cac dang diung qua duong miéng va cdc dang dung qua

dudng ngoai dudng tiéu hoa (dudi da, trong da, trong co hodc trong tinh mach).

La duogc phém dang rén, dé dung qua dudng miéng, co thé st dung vién nén,
vién tron, bot (nang gelatin dang ran hoic mém) hoic hat. Trong cic dugc phim nay,
hoat chit ciia sang ché duoc tron v6i mot hodc nhidu chét pha loing tro nhu tinh bot,
xeluloza, sucroza, lactoza hodc silic oxit, trong dong khi argon. Céac duogc phim nay
ciing c6 thé chtra cac chét khong phai chit pha lodng, vi du, mdt hodc nhiéu chét 1am
tron nhu magie stearat hodc bot talc, chét tao mau, chét bao ngoai (vién nén dugc bao

ngoai) hodc véc-ni.

Tét hon, néu cac dugc phim vo tring dé ding ngoai duong tiéu hod c6 thé 1a
dung dich chira nuéc hodc khong chira nude, cic huyén phi hodc nhii twong. La dung
moi hodc ta duge dang 16ng, ¢ thé st dung nuée, propylen glycol, polyetylen glycol,
dau thyuc vat, cu thé 1a dau dliu, cac este hitu co dung dé tiém, vi du, etyl oleat hodc céac
dung moi hiru , thich hop khéc. Cac dugc phim nay ciing c6 thé chira cac chét bb tro,
cu thé 13 chét thAm udt, chét dﬁng truong, chit tao nhii tuong va chit 1am dn dinh.
Viéc lam vo trung c6 thé duge thuc hién theo nhidu cach, vi du, b%ng cach loc hgp vé
sinh, biang cach dua cdc chét vo tring vao trong duoc phim, bang cich biic xa hoic
bang cach gia nhiét. Chung ciing c6 thé dugc tao ra & dang dugc phim vé tring dang
rin ma c6 thé duoc hoa tan khi str dung trong nude vo tring hoic mdi truong vo tring
ding dé tiém khéc.

Tét hon 13, cac ADC nay s& duoc ding qua dudng ding nodi hip, cu thé 13 qua
duong tinh mach, qua duong trong co, trong da, trong bung hodc duéi da hodc qua
duong miéng. Theo cach duoc wu tién hon, duge phdm chira ADC theo sing ché s&

dugc dung vai 14n, theo trinh tu.
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Do d6, sang ché con dé cap dén kit chua it nhét i) thé tiép hop khang thé-duoc
chét theo sang ché va/hoic duge phdm theo sang ché va ii) éng tiém hoic lo nhé hoic
6ng thudc tiém trong d6 thé tiép hop khang thé-dugc chit va/hoic duge phdm nay

dugc phan phéi vao.

Céac ché do ding cua ching, cc lidu luong va dang dugc phdm t6i wu c6 thé
dugc xac dmh theo c4c tiéu chudn noi chung dugc tinh dén trong viéc thiét 1ap d_iéu tri
duoc chép nhéan déirvéi ngudi bénh nhu, vi du, tudi hodc thé trong clia ngudi bénh,
mitc d6 trAm trong cua tinh trang bénh 1y néi chung, su dung nap véi viée diéu tri va

tac dung tht cip duoc ké dén.

Céc dic tinh va uu diémena sang ché s& thiy duoc tiép theo trong phin mo ta
céc vi du thuc hién sang ché va cac hinh v& ma phan giai thich cta ching duoc thé
hién dudi day.

Vi du thye hién sang ché

Vidu 1: Tao ra cac khang thé ciia chudt tang khang IGF-1R ECD

Dé tao ra cac khang thé don dong ctia chudt (Mab) khang mién ngoai bao cia
ngudi (ECD) ciia thu thé IGF-1 ctia ngudi (hIGF-1R), 5 chuét BALB/c duoc giy mién
dich 3 14n dudi da bang 10pg rhIGF-1R protein (R&D Systems, Cat N°391-GR). Theo
céch khéc, ba 1an gdy mién dich bd sung véi 10pg mién ngoai bao ciia chudt (ECD)
néu trong muc iGF-1R (R&D Systems, Cat N°6630-GR /Fc) dugc thuc hién dbi voi
mot vai dong vat. Lan gay mién dich th& nhit duge thuc hién véi su ¢b mit cla ta
duoc Freund dé‘ly da (Sigma, St Louis, MD, USA). T4 dugc Freund khong d?ly da
(Sigma) dugc bd sung vao cac lan giy mién dich tiép theo. Ba ngay tru6c khi dung
hop, chudt dugc gay mién dich dugc lap lai v6i 10pg thIGF-1R protein. Sau do, té bao
14 lach va té bao lympho lan luot dugc tao ra bang cach truyén vao 14 lach va bang
cach cdt nhé hach bach huyét & diu gan, thu hoach tir 1 trong sé 5 chudt da duoc giy
mién dich (dugc chon sau khi chudn d6 huyét thanh tit ca céc chudt) va duge dung
hop vdi té bao u tuy SP2/0-Agl4 (ATCC, Rockville, MD, USA). Quy trinh dung hop
dugc mo ta boi Kohler va Milstein (Nature, 256:495-497, 1975). Sau d6, té bao da
duogc dung hop duge chon loc HAT. Néi chung, dé tao ra cac khéng thé don dong hodc
cac manh chirc ning cia chung, dic biét 1a ¢6 ngudn gdc tir chudt, c6 thé ké dén céc

k¥ thuiat ma dugc moé t& mdt cach cu thé 1a trong sd tay “Antibodies” (Harlow and
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Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring
Harbor NY, pp. 726, 1988). Khoang 10 ngiy sau khi dung hop, cic khuin lac té bao
lai dugc sang loc. Pdi véi 14n sang loc diu tién, dich ndi chira cac thé lai duoc danh
gia d6i v6i qué trinh tiét Mab tang khang IGF-1R ECD protein bing cich phén tich
FACS bang cach st dung t& bao khéi u vii ctia ngudi MCF7 (ATCC) va/hoic t& bao
COS7 cuia khi (than ctia khi xanh chau Phi SV40 d4 dugc bién nap) ma biéu hién IGF-
IR cua khi trén bé mit té bao cia ching. Chinh xac hon, @ chon loc bang phép do
dong té bao, 10° té bao (MCF7 hodc COS7) dugc gia cdy vao mdi 18 cta dia c6 96 15
trong PBS chira 1% BSA va 0,01% natri azit (dung dich dém FACS) & 4°C. Sau 2 phat
ly tdm & tc do 2000 vong/phut, dung dich dém duoc loai bo va dich ndi chura thé lai
can duogc thtr nghiém dugc bd sung vao. Sau 20 phuat u & 4°C, té bao da duoc rira hai
1an va khéng thé ciia dé khang chudt dugc tiép hop Alexa 488 1/500° dugc pha lodng
trong dung dich dém FACS (#A11017, Molecular Probes Inc., Eugene, USA) dugc bd
sung vao va 1 trong 20 phiit & 4°C. Sau Ian rira cudi cing bang dung dich dém FACS,
cac té bao da dugc phan tich bang FACS (Facscalibur, Becton-Dickinson) sau khi bd
sung propidi iodua vao mdi éng & nong dd cuéi cling 40pg/ml. Céc 16 chura té bao don
1¢ va té bao dugc @ véi khang thé dugc tiép hop Alexa 488 thir cip dugc dua vao lam
cac ddi chimg 4m tinh. Céac dbi chimng kiéu twong dwong da dugc st dung trong mdi
thir nghiém (Sigma, ref M90351MG). it nhét 5000 té bao dwgc danh gia dé tinh toan
tri s6 trung binh ctia cudng dd huynh quang (MFI).

Ngoai ra, thir nghi€ém ndi bao hoa dugc thl_i'c hién dé chi chon céc khéng thé noi
bao hoa. Déi véi thir nghiém nay, dong té bao khdi u MCF7 duoc nudi cy trong
RMPI 1640 ma khong c6 ddé phenol véi 1% L-glutamin va 10% FACS trong 3 ngay
trude thir nghi€ém. Sau d6, da tach cac té bao bing cach sir dung trypsin va 100pl
huyén phi t& bao & 4*10° t& bao/ml dugc gia ciy trong cac dia c6 96 16 trong
RPMI1640 ma khong c6 dé phenol véi 1% L-glutamin va 5% FBS. Sau 2 phat ly tim
& tde @6 2000 vong/phit, cac t& bao dugc tao huyén phu trong 50pl dich ndi chira thé
lai hogc dung dich chira khang thé d6i chimg (cac d6i chimg dwong tinh va kiéu trong
duong & 1pg/ml). Sau 20 phit & 4°C, cac té bao di duoc ly tAm trong 2 phut & tbe do
2000 vong/phit va di dugc tao huyén phi lai trong méi trudng nudi cdy hoan chinh
lanh (4°C) hodc 4m (37°C). Sau d6, cac té bao da duoc @ trong 2 gid & 37°C hodc &
4°C. Tiép d6, rira cac té bao ba lan bing dung dich dém FACS. Khéng thé cua dé
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khang chudt IgG dugc danh dau Alexa 488 dugc U trong 20 phut va cac té bao da duoc

rira ba I4n truée khi phén tich FACS d6i véi quan thé t& bao am tinh v6i propidi iodua.

Sau khi phén tich FACS, hai tham s dd dugc x4c dinh: (i) chénh 1éch cta tin
hiéu huynh quang dugc phat hién trén bé mit cua té bao duge t & 4°C véi cac tin hiéu
thu dugc vé6i té bao dugce it & 37°C v6i mot dich ndi chura thé lai va (ii) ty 16 phan trim

néu trong muc iGF-1R con lai trén bé mat té bao.

Ty I¢ phén tram cua hIGF 1R con lai dirqc tinh toan nhu sau:% IGF-1R con lai
= (MFI Ab 37oc/ MFI Ab 4oc) x 100.

Ngoai ra, ba ELISA dugc thuc hién (trude hoac sau khi tao dong) dé nghién ctru
su gin két ctia cac khang thé d6i véi céc protein tai tb hop cta ngudi (hIGF-1R) va
(mIGF-1R) ctia chudt va dbi véi protein thu thé Insulin tai tb hop ciia ngurdi (hIR). Thé
lai sang loc khang thé thé hién su gin két ddi v6i rh- va/hodc rm-IGF-1R va khéng gin
két dbi véi rhIR dugc gitt lai. Tom lai, dia ELISA c6 96 16 (Costar 3690, Corning, N,
USA) dugc gia cdy 100ul/16 rhIGF-1R protein (R&D Systems, cat N°391-GR) &
0,6pg/ml hodc rmIGF-1R protein (R&D Systems, cat N°6630-GR/F¢) & 1pg/ml hodc
rhIR protein (R&D Systems, cat N°1544-IR/CF) & 1pg/ml trong PBS qua dém & 4°C.
Sau d6, phong bé cac dia vai PBS chira 0,5% gelatin (#22151, Serva Electrophoresis
GmbH, Heidelberg, Germany) trong 2 gio' & 37°C. Mot khi dung dich dém bdo hoa
dugc xa ra bang cach g6 nhe cac dia, 100ul mdi dung dich pha lodng dich ndi duge bd
sung vao mdi 18 (dich ndi thé lai khong duoc pha lodng hodc dung dich pha loang theo
béc chtra dich ndi) va u trong 1 gir & 37°C. Sau ba 1an rira, 100pl IgG da dong cia dé
khang chuét duoc tiép hop horseradish peroxidaza (#115-035-164, Jackson Immuno-
Research Laborato;ies, Inc., West Grove, PA, USA) duoc bd sung vao & néng do pha
lodng 1/5000 trong PBS chtra 0,1% gelatin va 0,05% Tween 20 (trong luong) trong 1
gio & 37°C. Sau do, cac dia ELISA duogc ria 3 14n va nén TMB (#UP664782, Uptima,
Interchim, France) dugc bd sung vao. Sau 10 phut G & nhiét do trong phong, 1am
ngimg phan mg bang cach sir dung dung dich axit sulfuric 1M va do méat do quang

hoc & 450nm.

Thé lai sang loc khang thé dang quan tdm duoc mé rong va tao dong bing cach
pha lodng gi¢i han. Mot khi di duoc tao kiéu tuwong dwong, mot dong ciia mdi ma

duoc md rong va duge lam dong lanh. Mdi khang thé d4ng quan tim dugc tao ra trong
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hé théng san xuét in vitro dugc goi'la CellLine (Integra Biosciences) dé tiép tuc xéc

dinh déc tinh.

Céc thir nghiém b sung dé huéng dén cac phan tich FACS ¢6 tinh dic hiéu gin
két dugc thuc hién ddi véi té bao IM9 (IR ciia ngudi bidu hién nguyén bao lympho B)
ciing nhu dbi véi t& bao da dugc gy nhidm hIGF-1R so véi té bao khong dugc gay
nhiém.

Tht ca cac dir lidu twong tng v6i cac khang thé da dugc chon dugc tbng két
trong bang 7 va chiing minh ring nam khang thé da dwoc chon nhan biét t6t IGF-1R
~ nguyén thé ctia ngudi duge biéu hién trén t& bao ung thu v MCF-7 hogc trén té bao
da dugc gy nhiém. Chiing ciing da nhan biét IGF-1R cta khi trén t& bao COS-7. Cac
khang thé nay khong phan tng ngang véi thu thé insulin ctia ngudi duge biéu hién &
murc cao trén t& bao IM9. Ciing d3 thiy ring céac khang thé nay nhan biét kém rhIGF-
1R ECD protein khi dugc gia ciy truc tiép vao cac dia ELISA.
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Vi du 2: Khang thé sin két véi IGF-1R nguyén thé ciia nsuwoi bing phin
tich FACS

Nam khéng thé IGF-1R cta chudt dugc tao kham. Céac dic tinh gén két caa
khéng thé IGF-1R cua ca chudt va kham duoc dénh gia bang cac phan tich FACS déi
v6i dong té bao ung thu biéu mo tuyén v MCF-7 cia ngudi (ATCCH#HTB-22) st
dung cac ndng d6 khang thé gia taing. Pbi v6i muc dich do, té bao (1x10° té bao/ml)
duoc 0 v6i cac khang thé IGF-1R trong 20 phit & 4°C trong dung dich dém FACS
(PBS, 0,1% BSA, 0,01% NaNj3). Sau d6, chung dugc rira ba 14n va 1 véi khang thé tha
cép thich hop duogc lién hop véi Alexa 488 trong 20 phut nita & 4°C trong bong tdi
trude khi duge rira 3 14n trong dung dich dém FACS. Su gin két ctia cac khang thé
khang IGF-1R duoc thuc hién ngay dbi véi té bao co thé sdng duoc ma duge nhin
dang bing cach sir dung propidi iodua (ma nhudm té bao chét). Luong t6i da cuong do
tin hiéu thu dugc véi mdi khang thé duogc tao ra 13 By, va dugc biu hién theo tri sb
trung binh ctia cudng d6 huynh quang (MFI). ECs, cia gin két dugc thé hién theo sb
mol (M) dugc tinh toan bang cich sitr dung phén tich hdi quay khéng tuyén tinh
(GraphPad Prims 4.0).

Puong cong chuin d6 ctia mdi Ab cua chudt hodc kham biéu thi r::ing tAt ca céc
khéang thé dugc tao ra c¢6 kha ning nhan biét dang IGF-1R nguyén thé véi kha ning
bdo hoa thong thuong (Fig.1A). Pé phan hang khéng thé va dé so sanh cac dic tinh
‘ grfln két ctia Ab cta ca chudt va kham, ECs, gén két ciia mdi hop chét dugc xac dinh
bang cach sir dung phan tich hdi quy khong tuyén tinh. Viéc so sanh ECs, ctia mbi Ab
ctia chudt v6i dang kham tuong tmg ctia né thé hién ring 2 dang da thé hién cing dic
tinh gin két biéu thi ring viéc tao kham hoa Ab khong tic dong dén viéc nhén biét
IGF-1R (Céc hinh v& Fig.1B dén Fig.C). Cac tri s6 ECsy va Bpax clia cac khang thé
kham dugc tong két trong bang 8.
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Bang 8
AC B ECso
208F2 981 6.7E-10
c212A11 991 6.7E-10
c214F8 1069 50510
219D6 993 4.7E-10
213B10 1103 44E-10

Vi du 3: Xdc nhén tinh dic hiéu ciia khang thé bing cch sit dung té bao dwoc

siy nhiém IGF-1R hoic IR hoic t& bac IM9 ma biéu hién mire IR dang ké

Dé x4c nhén tinh djc hiéu ciia cac khang thé dugc tao ra di voi IGF-1R so véi
IR, cé4c thé gdy nhidm 6n dinh biéu hién hIGF-1R hoic hIR dugc danh gia bang phan
tich FACS. Tém lai, ndng d6 gia ting cta cac mAb kham duoc @ véi té bao trong 20
phut & 4°C trong dung dich dém FACS (PBS, 0,1%BSA, 0,01% NaNjs). Sau d¢, té bao
duoc rira 3 1an va u véi khang thé thir cép thich hop dugc lién hop véi Alexa 488 trudc
khi duge 0 trong 20 phit nita & 4°C trong bong tbi va sau d6 rira 3 1an trong dung dich
dém FACS. Su gin két ctia cac khang thé khang IGF-1R duoc thuc hién ngay ddi vai
té bao c6 thé sdng dugc ma duoc nhin dang bing cach st dung propidi iodua (ma
nhudm té bao chét). ECs, gin két duoc bidu hién theo mol (M) dugc tinh toan bing
céch str dung phan tich hdi quy khong tuyén tinh (GraphPad Prims 4.0).

Céc duong cong chudn do thu duoc dbi véi dong té bao dugc gdy nhiém hIGF-
IR (Fig.2A) so vdi té bao khong duoc gy nhiém (Fig.2B) x4c nhén tinh dic hiéu gin

két ctia cac Ab kham dbi véi IGF-1R ctia ngudi. Céc tri s6 ECso va By duoc téng két

trong bang 9.
Béang 9
Ac Bmax ECSO (M)

c208F2 2008 3.2E-10
c212A11 2513 4.4E-10
c214F8 2094 2.7E-10
c219D6 2521 5.5E-10
c213B10 2029 3.3E-10
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Pé xac nhan su khong c6 mit gin két cua cac khang thé cia ca chudt va kham
d6i voi hIR, dong té bao én dinh biéu hién IR cta nguoi (hIR) duoc st dung. Viée
nhén biét hIR bé mt t€ bao cia ngudi bdi Ab cia ca chudt va kham dugc thuc hién
bang phén tich FACS. Nong db gia ting ctia cac mAb cta chudt hodc kham duoc 0 déi
v6Gi dong _té bao duge gy nhiém hIR" trong 20 phiit & 4°C trong dung dich dém FACS
(PBS, 0,1%BSA, 0,01% NaNj3). Sau d6, té bao duoc rira 3 14n va i v6i khang thé the
cép thich hop duoc lién hop véi Alexa 488 trude khi dugc @ trong 20 phat nita ¢ 4°C
trong bong toi va sau d6 rira 3 14n trong dung dich dém FACS. Viéc gin két cua cédc
khang thé khang IGF-1R duoc thuc hién ngay di v6i té bao c6 thé séng dugc ma
Vdu'qc nhan dang béng céach st dung propidi iodua (ma nhudm té bao chét). EC;s gén
két dugc biéu hién theo mol (M) dugc tinh toan bang cach sir dung phan tich hdi ~quy
khong tuyén tinh (GraphPad Prims 4.0). Khang thé khang hIR dong GRO5 dugc st
dung l1am d6i ching duong tinh. Cac khang thé 9G4 cua chudt va kham dugc dua vao

1am cac khang thé khong phit hop.

" Mtic @ biéu hién cao ciia hIR trén bé mit té bao cia té bao dugc gy nhiém
dugc x4c nhan bang cach sir dung khang thé khang hIR thuong mai GRO5 (Fig.3A va
Fig.3B). Tham chi bing cach str dung cac ndng do cao cia cac hIGF-1R Ab cia chudt
(Fig.3A) hodc kham (Fig.3B), khong quan sat dugc su gin két trén bé mat té Béo cua
% bao dugc gy nhiém hIR'. Cac két qua nay biéu thi ring khong phai Ab khang
hIGF-1R cua chudt ciing khong phai khdm da nhan dang hIR.

Tinh dic hiéu nhan biét nay cuia hIGF-1R so vé6i IR cling dd dugc ching minh,
bang cach phan tich FACS, bang cach str dung t€ bao IM9, dong té bao u lympho B
ma biéu hién hIR (Fig.4). Déi v6i cac phan tich FACS nay, quy trinh 12 giéng nhw quy
trinh dugc mé ta trén day va cac khang thé cia chudt duge sir dung dé ngan ngira kha
. ning phan ing ngang ctia Ab khang ngudi thir cdp (té bao IM9 biéu hién Ig ctia nguoi
trén bé mit té bao). Cac két qua dugc thé hién trén Fig.4 da chimg minh mét 14n nita
ring tin hidu dugc mong doi duge quan sat biang cach sir dung khang thé khang hIR
GROS5 trong khi khong c6 khang thé ciia chudt nao dugc danh gia thé hién tin hiéu gén
két dang ké bat ky dbi vai dong té bao nay.
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Vi du 4: Khang thé g{in két voi IGF-1R neuyén thé ciia khi bing phan tich FACS

va Biacore

Mot trong sb cac yéu ciu diu tién dbi véi cac nghién ciru doc diéu hoa 1a dé
phat hién loai dong vat thich hop dé danh gia hop chit dugc chon. Do diy khang thé
duoc mo ta trong ban mo ta nay la khong c6 kha ning nhan biét IGF-1R ctia chudt,

loai twong tu nhit d& danh gia doc 1a dong vét linh truéng khong phai ngudi (NHP).

Dé danh gia su gin két cia cac khang thé khang IGF-1R d6i véi IGF-1R ciia
khi, su gin két cia cac khang thé khang hIGF-1R clia ca chudt va kham thir nhét duoc
danh gia bang FACS dbi véi dong té bao COS-7 bang cach str dung néng d6 khang thé
gia tang. Té bao (1x10° t& baos/ml) dugc u véi cac khang thé khang IGF-1R trong 20
phat & 4°C trong dung dich dém FACS (PBS, 0,1%, BSA, 0,01% NaNj;). Sau do, té
bao dugc rira 3 14n va U véi khang thé th cip thich hop dugc lién hop véi Alexa 488
truée khi duge 0 trong 20 phut nita & 4°C trong bong t6i va cudi cling rira 3 14n trong
dung dich dém FACS. Viéc gin két cta cic khang thé khang IGF-1R dugc danh gia
ngay d6i voi té bao co thé séng duoc dugce nhan dang bang cach sir dung propidi iodua
(ma nhudém té bao chét). ECs, gin két duoc biéu hién theo mol (M) dugc tinh toan

bang cach st dung phan tich hdi quy khong tuyén tinh (GraphPad Prims 4.0).

Pudng cong chuin do thu dwgc ddi véi dong té bao ciia khi COS-7 thé hién
rang, tit ca Ab khang hIGF-1R nhan biét mét cach ddc hiéu IGF-1R dugc biéu hién
trén bé mit cua dong té bao cia khi (Fig.SA). Viéc xac dinh, ECsy d6i véi mdi Ab cta
chu6t va kham biéu thi ring 2 dang 18 dugc so sanh lién quan dén cac dic tinh gin két
ctia ching ddi v6i IGF-1R cta khi (Fig.5B). Cac két qua nay thé hién ring tit ca khang
hIGF-IR duogc tao ra nhan biét IGF-1R ctia khi.

Viéc so sanh ECs, gin két trén t& bao COS-7 so véi cic té bao IGF-1R duoc
gay nhiém dugc thuc hién dé x4c nhan d6 16n nhan biét khang thé kham ddi vé6i IGF-
IR clia ngudi so v6i khi. Céc két qua dugc thé hién trén Fig.5C bi€u thi viéc nhan biét
tuong tu cﬁc IGF-1R ctia ngudi va khi béi tit ca cac khang thé.

Pé x4c nhan viéc nhan biét dang khéc cua khi, té bao duoc gdy nhiém véi dang

IGF-1R ctia khi Cynomolgus d tao ra IGF-1R ECD c6 thé hoa tan ctia khi va cac thir

-02-



30904

nghiém Biacore dugc thuc hién véi mot trong s§ cac khang thé kham (c208F2) dé so

sanh cac dic tinh gén két ctia n6 hIGF-1R hodc IGF-1R ctia Cynomolgus.

Cac thtr nghiém nhén biét duge thuc hién trén thiét bi Biacore X100 bﬁng cach
str dung chip cam bién CM5 duoc hoat hoa bdi khang thé khang Tag His (His bt giit
kit GE Healthcare s6 28-9950-56). Hon 11000 RU khang thé dugc ghép hoa hoc trén
co chit cacboxymetyldextan bang cach sir dung nganh hod hoc kit amin. Cac thir
nghiém duogc thuc hién & 25°C v6i tbe do dong 30ul/phut bing cach sir dung dung
dich dém HBS-EP (GE Healthcare) lam dung dich dém chay va pha loang mau. So dd
dong mot chu ky duoc sir dung dé xac dinh céc tham s6 dong hoc gin két cia dang

kham cta khang thé 208F2 (c208F2) d6i v6i hIGF-1R so v6i Macaca IGF-1R

Dung dich chta phién ban tai t§ hop c6 thé hoa tan ciia cdu triac bac bén di
tuong déng IGF-1R gdm c6 cac chudi 20, va cic mién ngoai bao cua cic chudi 2p
duoc biéu hién véi 10-His tag dau tan cung C bd sung, dua vao trinh tu cua nguoi
(R&D Systems sb 305-GR-50) hoic mdt trong s6 cynomolgus (duge tao ra ndi bd)
duogc tiém 1 phut ddi véi té bao do dong thir cAp & ndng do pha loang dugc xac dinh dé
bét gitr khoang 160 RU khang nguyén. Sau pha bit giit, dung dich dém chay dugc tiém
5 1an (mdi 14n tiém 90 gidy) hoic khoang ting din gdm 5 ndng d6 ciia c208F2 dugc
tiém (mdi 1an tiém 90 gidy) trén ca hai té bao do dong. Khi két thic 1an tiém thi nam,

dung dich dém chay dugc chuyén qua dé xac dinh tbc d6 phan ly.

Sau d6, bé mit dugc tao ra véi viée tiém 10mM Glyxin, dung dich dém HCI c6

d6 pH=1,5 trong 30 giay.

Tin hiéu duoc tinh toan tuong Ung v6i sy khac nhau gitta dap ung cua té bao
do dong 2 (v6i IGF-1R dugc bét giit) va dap tmg ciia té bao do dong 1 (ma khong c6
cac phan tir IGF-1R bét ky) (Fig.6).

Déi v6i mbi phan tir IGF-1R (ngudi hodc cyno), tin hiéu do tiém khoéang ndng
do tiang dan ¢208F2 dugc hiéu chinh béng cach trir di tin hiéu thu duoc véi 5 14n tiém
dﬁng dich dém (vién dan hai l4n). Biéu dd tin hiéu thu dugc duge phan tich bang cach
st dung ph?m mém Biaevaluation v6i mé hinh theo ty 18 1:1. Téc d6 dong hoc duogc

danh gia doc 1ap (2 tbc d6 dong hoc gin két c208F2 mbi v6i mdi IGF-1R) hodc thong
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thuong (cing tdc d6 dong hoc gin két c208F2 d6i véi IGF-1R cua ngudi va
cynomolgus). Chét lwong fit dugce danh gia theo ty 16 Chi2/Rmax thdp hon 0,05 RU.

Tbc d6 dong hoc gin két (xem bang 10) dugc xac dinh riéng biét d6i v6i mdi
IGF-1R 12 gin bang va fit ctia ca hai biéu dd tin hiéu véi cing téc do dong hoc 1a

thudc chit luong t6t.

Khéng thé c208F2 ciing nhan biét IGF-1R tai t hop clia ngudi va cynomolgus
v6i hing sb phan ly (KD) khoang 0,2nM. Céc 4i luc duogc xac dinh trong nghién ctu
nay twong ung vdi cac 4l luc chirc ning (cac 4i luc) cta cic khang thé d6i voi ham

luong IGE-1R ciia ngudi va cynomolgus duge bét giir khoang 160 RU.

Bang 10
IGF1R kon [1/M.s] | koff [1/s] | Kd [nM] | Chi2/Rmax
human 1,62E+06 | 3,40E-04 0,23 0,045
cynomogus 1,85E+06 | 3,10E-04 0,17 0,032
Hum. & Cyno. | 1,52E+06 | 3,33E-04 0,22 0,039

Vi du 5: Tac dung ndi tai ciia cic khang thé dwoe tao ra ddi véi qua trinh

phosphoryl hoa IGF-1

D3 biét duge rang cic khang thé c6 thé giy ra tac dung chil van khi chiing gin
két v6i cac thu thé tyrosin kinaza. Do ching ta c6 thé khéng mudn chon cac khang thé
cht van nay, viéc danh gia qua trinh phosphoryl hoa hIGF-1R dugc nghién ciru bing

cach sir dung cac khang thé kham.

Débi v6i muc dich do, té bao MCE-7 dugc G trong méi truong khong chira huyét
thanh qua dém. Sau d6, IGF-1 (100 nM) hodc Ab duoc thir nghiém dugc bd sung vao
(10pg/ml) trong 10 phut & 37°C. Xa thai moi trdbng va té bao dugc cao trong dung
dich dém phan giai (40 pH=7,5) chra 10mM dung dich dém Tris HCI (d6 pH=7.5),
15% NaCl (1 M), 10% co chét tdy rtra (10mM Tris-HCI, 10% dung dich dém phan giai
Igepal) (Sigma Chemical Co.), 5% natri deoxycholat (Sigma Chemical Co.), 1 vién
nén TM dy du chira cdc tai chét tc ché proteaza (Roche), 1% nhém céc tai II chia
chét e ché phosphataza (Calbiochem), trong 90 phut & 4°C. Dung dich phan giai duoc
loc bang cach ly tim & 4°C, gia nhiét trong 5 phit & 100°C va duoc giit & -20°C hoic
dugc nap truc tiép vao 4 dén 12% gel SDS-PAGE. Viéc 1 khang thé so cip dugc thuc
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hién trong 2 gid & nhiét d6 trong phong va sau d6 u véi cac khang thé thir cip duoc
lién két HRP duoc thuc hién trong 1 gid & nhiét do trong phong. Cac mang duoc rira
trong TBST trudc khi hién thi hod protein v6i ECL. Cac phép thdm tach dugc dinh
luong bang cach str dung phin mém Image J. Céc tri s6 phospho-protein dugc tidu
chuin hoa v6i GAPDH. Qua trinh phosphoryl hoa ctia hIGF-1R dap tng véi IGF-1
duoc xem 13 100% kich thich. Tac dung ctia cac Ab khang hIGF-1R ddi véi qué trinh
phosphoryi hoa hIGF-1R dugc x4c dinh 14% phosphoryl hoa do IGF-1 gay ra.

Céc két qua duoc mo ta trén Fig.7 thé hién tri sd trung binh theo% pIGF-1R dap
ung v6i cac Ab kham khang IGF-1R cta 3 tht nghiém doc 1ap +/- S.D. so v6i IGF-1.
Nhu duge minh hoa dbi véi qua trinh phosphoryl hoa dang ké hodc nho (<10%) cia
hIGF-1R dugc phat hién khi té bao MCF;7 dugc u voi 10pg Ab khang IGF-1R.

Vi du 6: Uc ché qua trinh phosphoryl hoa IGF-1R dap wng voi IGF-1 boi cac
khing thé IGF-1R ciia chudt

Dé dic trung hoa cac khang thé dugc chon, kha ning cia chung @rc ché qua
trinh phosphoryl hoa do IGF1 gdy ra dugc nghién ciru. Pdi véi muc dich d6, t& bao
MCF-7 dugc U trong méi trudng khong chira huyét thanh qua dém. Sau do6, t& bao
duoc U trong 5 phit véi cic Ab ciia chudt khang hIGF-1R tru6c khi bd sung IGF-1
trong 2 phut & 37°C. Moi truong dugc xa thai va té bao duoc cao trong dung dich dém |
phan giai (40 pH=7,5) chta 10mM dung dich dém Tris HCl (d6 pH=7,5), 15% NaCl
(1IM), 10% co chit tiy rira (10mM Tris-HCl, 10% dung dich dém phan giai Igepal)
(Sigma Chemical Co.), 5% natri deoxycholat (Sigma Chemical Co.), 1 vién nén TM
ddy di chta cdc tai chét e ché proteaza (Roche), 1% bd cdc tai chat @c ché
phosphataza II (Calbiochem), trong-90 phit & 4°C. Dung dich phan giai dugc loc bing
cach ly tam & 4°C, gia nhiét trong 5 phit & 100°C va gitt & -20°C hodc nap truc tiép
vao 4 dén 12% gel SDS-PAGE. Viéc 0 khang thé so cip dugc thuc hién trong 2 gid &
nhiét d§ trong phong va sau dé viéc u v6i cac khaing.thé thir cip duge lién két HRP
dugc thuc hién trong 1 gid & nhiét do trong phong. Mang duogc rira trong TBST trude
khi hién thi hod protein véi ECL. Cac phép thdm tach dugc dinh hugng bing cach st

dung phin mém Image J. Céc tri s§ phospho-protein dugc tiéu chuin hoa v6i GAPDH.
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Qua trinh phosphoryl hod hIGF-1R dép ung v6i IGF-1 dugc xem 1a 100% kich thich.
‘Téac dung cua cac Ab khang hIGF-1R d6i v6i qua trinh phosphoryl ho4 ctia hIGF-1R
dugc xéc dinh 1a% phosphoryl hoéa do IGF-1 géy ra.

T4t ca cac Ab khang IGF-1R ¢ ché manh mé& qua trinh phosphoryl hoa hIGE-
IR dap tmg v6i IGF-1 (giam > 80%) (Fig.8). Cac chét trc ché tot nhét ciia qué trinh
phosphoryl hod hIGF-1R do IGF1 gdy ra la m208F2, m212A11 va m214F8 Mab.

Vi du 7: Nghién ciru qu trinh ndi bao hos IGF-1R sau khi giin két cic khang thé
IGF-1R dwoc tao ra bing phan tich FACS

Céc té bao MCF-7 duogc U v6i 10pg/ml khang thé kham & 4°C trong 20 phut.
Sau do, té bao duoc rira va i & 4°C hodc 37°C trong 4 gid. Luong khang thé dugc gin
két bé& mat t& bao duoc xac dinh bang cach sir dung khang thé thir cip. AMFI duoc xac
dinh nhu sy khac nhau gitta MFI dugc do & 4°C va MFI dugce do & 37°C sau thoi gian
U 4 gidr trong tng v6i lugng ndi bao hoa Ab. AMFI duge thé hién trén Fig.9 va bang
11. Ty 18 phan trim ndi bao hoa & 10pg/ml Ab duoc tinh toan nhu sau 100*(MFI &
4°C —MFI & 37°C)/MFI & 4°C va dugc thé hién trong bang 11.

Bang 11
Ab % ni bao hoa AMFI AMFI_ECs
C208F2 83 288 1.8E-10
212A11 80 322 2.7E-10
C214F8 87 403 2.2E-10
c219D6 80 353 4.4E-10
231B10 85 369 23E-10

Dé x4c dinh néu cac khang thé ma ciing nhan biét IGF-1R ctia khi ¢6 kha ning
ndi bao hoa thu thé nay, cung thir nghi€ém ndi bao hod dugc thuc hién. Céc Kkét qua
dugc tdng két trong bang 12 bidu thi rang tit ca cac khang thé duoc thir nghiém c6 kha

nang gy ra qua trinh ndi bao hod IGF-1R cua khi.

-06-



30904

Bang 12
Cac Ab cua chuot Cac Ab kham
Abs AMFI | % noi bao hoa AMFI | % noi bao hoa
208F2 53 74 52 67
212A11 83 73 98 75
214F8 76 71 98 72
219D6 80 71 102 74
213B10 84 74 101 73

Pong hoc giam khang thé duoc gin két bé mit t& bao con dugc danh gia nira.
Pébi véi muc dich dé, t& bao MCF-7 duoc tao hat trong cac dia c6 96 18 va u véi
10pg/ml cua chudt trong 20 phit & 4°C. Sau d6, té bao duoc rira dé loai bo khang thé
khong duge gin két va trong méi trudng & 37°C trong 10, 20, 30, 60 hodc 120 phit. O
mdi thoi diém, té bao dugc ly tdm va sau d6 bé mit dugc danh diu trén nuée da véi
IgG-Alexa488 khang chudt thtr cp dé xac dinh luong khang thé con lai trén bé mat té
bao. Cuong d6 huynh quang d6i voi mbi Ab ciia chudt va d6i véi mdi thoi diém duogc
tiéu chudn hoa bdi tin hiéu & 4°C (% IGF-1R con lai) va fit v6i su phén ra theo sé mil
- dé xac dinh ban ton (t1/2). t1/2 dugc xem 14 thoi gian can dé thu dugc qué trinh giam
50% tin hi€u. Nhu dugc minh hoa trén Fig.10, ham lugng bé& mit ca tit ca cac Ab cua
chudt duoc giam nhanh chéng trong 30 phit dau tién va giam 1a hdu nhu tdi da trong
60 phtt 1 (Fig.10A). Ban ton dugc tinh todn nam trong khoang tir 10 d&én 18 phit theo
Ab cta chudt (Fig.10B).

Pé x4c nhan r::ing vi€c gidm tin hi¢u bé& mit té bao 1a do qua trinh ndi bao hoa
Ab va khéng phai do viéc roi rung thy thé, té bao duoc 0 véi cac Ab cia chudt trong 0,
30 va 60 phat & 37°C (Fig.11). Sau d6, t& bao duoc ¢b dinh va thim thiu hoic khéng -
thim thau dé xac dinh khang thé duoc gin két bé mat t& bao (w/o thdm thiu) va tdng
tin hiéu khang thé tudng mg véi Ab dugc gin két bé mat t& bao + ndi bao hoa (véi su
thim thiu). Luong Ab dugc ndi bao hoa (t& bao chit) duoc xac dinh nhu sau: MFI sau
khi thAm thau — MFI w/o thdm thiu. Thir nghiém nay biéu thi ring viéc giam Ab dugc

gin két bé mit t& bao 1a do sy gia ting ciia Ab trong té bao chét biéu thi ring cic Ab
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duoc ndi bao hod (Fig.11). Ngoai ra, viéc phan huy cic Ab duoc bit diu sau 1 gio i

nhu duge chi dinh béi viée giam tinh hiéu sau khi thAm thau (Tdng cong).

Vi du 8: Nghién citu qui trinh ndi bao hoa IGF-1R sau khi gin két cic khing thé

IGF-1R dwoc tao ra hiing phén tich cung tiéu diém

DPé x4c nhén nita vé qua trinh ndi bao hoa cta khang thé, viéc soi kinh hién vi
clng tiéu diém duogc thuc hién dé danh gia su phan bb dudi té bao cia cac khang thé
sau khi di chuyén té bao. Té bao dugc U v6i cac Ab khang hIGF-1R & 37°C, duge cd
dinh va thAm thdu. Do do, té bao dugc nhudm va st dung khéng thé thur cép Alexa-488
va v6i khang thé cta thé khang Lamp-1 ma dugc thé hién bang cach st dung IgG
khang tho tht cép Alexa 555. Trudc khi u & 37°C, Ab 208F2 cua chudt dugc dinh vi
trén mang té bao MCF-7 (Fig.12A). Khong ¢6 qua trinh dong dinh vi nao v6i tac nhan
d4nh diu lysosom, lamp-1 dugc Iuu ¥ st dung ghép danh ddu ddng dinh vi ciia phan
mém Image J. Khang thé dugc gén két bé mit té bao dugc gidm manh sau 15 phat 4 &
37°C. Dong thoi vé6i viée giam khang thé dugc gin két bé mit té bao, khang thé ndi
bao duoc phat hién trong tii bong. Qua trinh ddng dinh vi hiém c6 véi lamp-1 c6 thé
dugc quan sat. Sau 30 phut 0, khang thé dugc gin két bé mat € bao rat khé dugc phat
hién. Tuy nhien, qué trinh déng dinh vi cia Ab vao trong lysosom gia ting. Sau 1 gid
4, Ab ndi bao nhudm gidm cling nhu sb lugng déng dinh vi véi lamp-1. Pong hoc nay
ctia khang thé dugc gin két bé mit té bao va su ling dong noi bao ctia né tuwong quan
v6i dong hoc phan rd bé mit cia khéng thé do dugc boi FACS. Ngoai ra, nhu da duge
'm0 ta véi cac nghién ciru FACS, su phan huy cia cac Ab cua chuft dugc bat dau sau 1
gi® i bang kinh hién vi cing tiéu diém.

Qué trinh noi bao hoa cia tit ca cac khang thé hIGF-1R cia chudt khac va qua
trinh ddng dinh vi ctia chiing véi Lamp-1 ciing duge danh gia (Fig.12B). Sau 30 phut u
0 37°C, khang thé noi bao dugc phét hién va qua trinh dé)ng dinh vi véi lamp-1 c6 thé
duoc quan sat biéu thi ring tit ca cac khang thé khang IGF-1R duoc chon 1a dugc ndi

bao hod hitu hi¢u vao trong lysosom.
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Vi du 9: Uc ché sw phan huy Ab sit dung chit trc ché lysosom, Bafilomyecin A1l

Dé x4c nhan rang cac khang thé dat dén lysosom 14 chiing dugc phan huy, té
bao dugc xt 1y hodc khong duge xt ly véi bafilomycine Al, chét e ché tiém 4n chirc
nang lysosom. Sau do, té bao dugc u v6i 10pug/ml Ab can dugc thir nghiém & 4°C, rira
va U trong 2 gio & 37\°C. Ab duoc ndi bao hoa duge phat hién sau qua trinh thim thiu
t& bao st dung Ab tht cip khang IgG-Alexa 488 cua chudt. ;Viéc_ bd sung
bafilomycine Al d ngan ngira su phan huy Ab noi bao (Fig.13) biéu thi rang cac Ab

dugc ndi bao hod hiru hiéu va dugc thoai hoa vao trong lysosom.

Vi du 10: Tac dung ciia d6 pH dbi véi gin két khang thé-IGF-1R

Do céc khang thé dugc chon dua trén kha ning ndi bao hod ciia ching va dugc
thé hién trén ddy dé ddng dinh vi v6i ndi thé som trude khi di vao trong khoang
lysosom, phuong phap dang quan tim duoc xem xét dé chon cac khang thé ma d6 6n
dinh gin két Ab/hIGF-1R duoc diéu bién lién quan dén méi trudng dd pH va tét hon 1a
c4c khang thé ma duoc phén ly theo cach uu tién ra khoi IGF-1R khi méi truong do
pH tré nén c6 tinh axit. Thuc vdy, su khac nhau chi yéu giita cac noi thé sém va
lysosom 1a d6 pH khoang cta chung: trong khoang néi thé, d6 pH bang khoang 6 trong
khi trong khoang lysosom d6 pH bang khoéng 4,5.

Di biét duoc ring mot khi dugc nodi bao hoa sau phdi tr gan két (IGF1), hIGF-

IR tr& vé bé mit t& bao qua qua trinh tudn hoan.

Khong muon bi gidi han bdi ly thuyét, gia thiet dwgc mo ta trong bdn mo ta nay
la cac khang th€é ma c¢é xu hudéng nhiéu hon can dugc gidi phong ra khdi dich ctua
ching so6m & do pH axit s€ c¢6 kha nédng 1a dich uu tién tudn hoan vao mang va do do

¢6 thé dugc xem 1a cac g vién t6t hon ddi véi phuong phap ADC.

Dé nghién ciru néu mot vai khang thé thé hién ddc tinh nay va dé twong quan
dic tinh nay véi hoat tinh doc té bao, viéc gin két ciia cac Mab ctia chudt khang hIGF-
1R dbi voi dong té bao MCF-7 duogc thuc hién trong cdc dung dich dém & dd pH khéc
nhau. Nong do gia ting cia cac mAb cia chudt duge G ddi voi dong t& bao MCF-7
trong 20 phut & 4°C trong gia tri ¢ pH khac nhau nim trong khoang tir 5 dén 8. Sau

do, t& bao duoc rira 3 14n va 1 v6i khang thé thr cp thich hop dugc lién hop véi Alexa
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488 trong dung dich dém FACS. Té bao duoc 0 trong 20 phit nita & 4°C trong bong
t6i va sau d6 rira 3 lan trong dung dich dém FACS. Su gin két cia cac khang thé
- khang hIGF-1R duoc thuc hién ngay d6i vai t& bao c6 thé séng dugc ma dugc nhin
dang bang cach sit dung propidi iodua ma nhudm té bao chét. ECs, gdn két duoc thé
hién theo mol (M) dugc tinh toan bang cach sir dung phan tich hdi quy khong tuyén
tinh (GraphPad Prims 4.0). T4t ca céc khang thé ctia chudt khang IGF-1R dugc chon
thé hién kha ning gan két thip & d6 pH axit nhu dugc minh hoa trén Fig.14. |

Su gén két cia cac Mab duoc lam giéng nhu cia ngudi khang IGF-1R déi véi
dong té bao MCF-7 dugc thuc hién trong dung dich dém & d6 pH khac nhau. Nong do
gia tang cua cac mAb duoc lam gibng nhu cla ngudi duge 0 ddi véi dong té bao
MCF-7 trong 20 phit & 4°C trong gi4 tri d6 pH khac nhau nam trong khoang tir 5 dén
8. Sau d6, té bao duoc rira 3 14n va @ véi khérig thé thir cp thich hop duge lién hop
v6i Alexa 488 trong dung dich dém FACS. Té bao dugc i trong 20 phit nira & 4°C
trong bong t6i va sau d6 rira 3 lan trong dung dich dém FACS. Su gin két cua cac
khang thé dugc 1am gidng nhu ctia ngudi khang IGF-1R dugc thuc hién ngay dbi véi
té bao co thé sdng dugc ma dwgc nhin dang bang cach st dung propidi iodua ma
nhudm té bao chét. ECs, gin két duoc thé hién theo mol (M) duoc tinh toan bing cach
sir dung phan tich hdi quy khéng tuyén tinh (GraphPad Prims 4.0). Cac khang thé
duge 1am gibng nhu cua nguoi khang IGFR thé hién kha ning gin két thip & d6 pH
axit nhu dugc minh hoé trén Fig.24.

Vi du 12: Pinh giia dang dwoc 1am giéng nhw ciia ngwdi ciia 208F2 Mab

12.1 Pénh gid sy gin két va ndi bao ho4 ciia dang dwge lam gidng nhu ciia ngudi

thit nhit hz208F2 VH3/VL3 (ciing dwec diing dé chi hz208F2 H026/1L024)

Su gén két cia dang duoc 1am gidng nhu cia ngudi thir nhit cia c208F2 mAb
dugc dénh gia ddi véi cac dong t& bao MCF-7, COS-7 va NIH 3T3 IR". Nong d6 gia
tang ciia m208F2, c208F2 hodc hz208F2 VH3VL3 duoc bd sung vao mdi dong té bao
trong 20 phut & 4°C. Sau d6, té bao duogc rira va su gin két cia mAb duge thir nghiém
dugc thé hién bang cach sir dung khang thé thir cip tvong tng. D& xac nhan su biu

hién néu trong muc iR cla nguodi doi véi dong té bao duoc giy nhiém, khang thé
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khang hIR thuong mai dong GROS5 duge sir dung va kha ning nhan biét cia né duoc
‘minh hoa trén (Fig.15D).

So sanh dang dugc 1am giéng nhu clia ngudi v6i dang cia chudt hoic dang
kham dbi v6i MCF-7 (Fig.15A) hodc t€ bao COS-7 clia khi (Fig.15B) thé hién kha
ning chit ch& dbi véi 3 dang duoc thtr nghiém. Quy trinh lam gidng nhu cia ngudi
khong 1am thay ddi tinh dic hiéu nhan biét cia khang thé ma hoan toan c6 thé so sanh
v6i cac dang cta chudt hodc dang kham lién quan dén sy khong c6 mat kha nang phan

g ngang d6i vai thu thé insulin cta ngudi (Fig.15C).

ECs, dugc tinh toan cta dang dugc lam giéng nhu cia ngudi thd nhit cua
208F2 d6i voi dong té bao ctia ngudi MCF-7 va dong té bao ctia khi COS-7 1a twong
tu v6i ECsg duogc xéac dinh v6i dang cua chudt hodc dang kham ciia mAb 208F2.

Kha nang ctia mAb hz208F2 VH3/VL3 can dugc ﬁéi bao hod dugc danh gia
bing phép do dong t& bao. Té bao MCF-7 duoc 1 véi 10pg/ml khang thé & 4°C trong
20 phut. Sau do, t& bao dugc rira va i & 4°C hodc 37°C trong 4 gid. Lugng khang thé
duoc gin két bé mit t& bao dwoc xé4c dinh bang cach sir dung khang thé thtr cip. AMFI
dugc xac dinh 1a sy khac nhau gitta MFI dugc do & 4°C va MFI dugc do ¢ 37°C sau
thoi gian 0 4 gid tuong Gng vdi lugng Ab dugce ndi bao hod. AMFI dugce thé hién trén
Fig.16 va bang 13. Ty 18 phan tram ndi bao hoa & 10pg/ml Ab duoc tinh toan nhu sau:
100*(MFI & 4°C -MFI & 37°C)/MFI & 4°C va dugc thé hién trong bang 13. Do do,
hz208F2 VH3/VL3 duge 1am giéng nhu ciia ngudi c6 cac dic tinh gin két va ndi bao
hod tuong tu nhu cic dic tinh duge do vdi cac khang thé 208F2 cua chudt va kham

tuong Ung.
- Béng 13a
| |
AMFI % 1% ndi bao hoa
m208F2 294 88
c208F2 278 82
Hz208F2 VH3/VL3 344 87
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12.2 Panh gia sy gin két cia dang dwgce lam gidng nhw cia ngudi hz208F2 tiép

theo

mAb 208F2 duoc lam gidng nhu cla ngudi va cac dic tinh gin két ctia muoi
sau bién thé duoc l1am gidng nhu cta nguoi (bao gém‘ dang thir nhit dugc mé ta trong
muc 12.1) dugc danh gid. Céac déc tinh gin két ctia cac bién thé duoc lam gidng nhu
cliia nguoi dugce danh béng phan tich FACS ddi v6i dong té bao ung thu biéu md tuyén
vii MCF-7 clia ngudi va dong té bao ciia khi Cos-7 bang cach sir dung cac ndéng do
khang thé gia tang. Dbi véi muc dich d6, t& bao (1x10° t& bao/ml) dugc G véi cac
khang thé khang IGF-1R trong 20 phut & 4°C trong dung dich dém FACS (PBS, 0,1%
BSA, 0,01% NaN3). Sau d6, chung dugc rira 3 14n va 0 v6i khang thé thir cdp thich
hop dugc lién hop v6i Alexa 488 trong 20 phut nita & 4°C trong béng ti truée khi
dugc rira 3 14n trong dung dich dém FACS. Su gin két ciia cac khéng thé khang IGF-
IR duogc thuc hién ngay dbi véi té bao co6 thé séng dugc ma dugc nhan dang béng cach
sit dung propidi iodua (ma nhudém té bao chét). ECs, ctia gin két dugc thé hién theo
mol (M) dugc tinh toan bing cach sit dung phén tich hdi quy khéng tuyén tinh
(GraphPad Prims 4.0).

ECs cua céc bién theé dugc lam giong nhu cuia ngudi ma thé hién tat ca cic bién
thé dugc lam giong nhu cia nguoi theé hién cac ddc tinh gan két twong duong doi véoi
cac dong te bao cla cd ngudi va khi.

ECsy cua cac khang thé dugc lam gidng nhu cua ngudi duge tong két trong

bang 13b.
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Bang 13b
EC50 (M)-

’ MCF-7 Cos-7
hz208F2 H026/L024 7.09E-10 5.1E-10
hz208F2 HO37/L018 4.9E-10 7.4E-10
hz208F2 H047/L018 7.7E-10 9.2E-10
hz208F2 H049/L018 4.9E-10 6.9E-10
hz208F2 H051/L018 5.7E-10 7.2E-10
hz208F2 H052/L018 84E-10 | 9.9E-10
hz208F2 HO57/L018 5.8E-10 8.3E-10.

Khang thé duoc lam hz208F2 H068/L018 1.1E-09 1.2E-09
gi@f{% nhu ctia hz208F2 H070/L018 4.6E-10 7.3E-10
neuot hz208F2 HO71/L018 5.5E-10 1.1E-09
hz208F2 HO76/L018 6.5E-10 1.1E-09
hz208F2 HO77/L018 7.7E-10 1.1E-09
hz208F2 H037/L021 4.8E-10 8.2E-10
hz208F2 H049/L021 6.6E-10 8.5E-10
hz208F2 H052/L.021 5.7E-10 1.2E-09
hz208F2 H076/L021 5.8E-10 1.1E-09

12.3 Panh gia qua trinh ni bao hoa cia dang dwgc lam gibng nhw ciia nguoi

khsc hz208F2

Té bao MCF-7 dugc u v6i 10pg/ml khang thé duoc 1am giéng nhu ciia nguoi &
4°C trong 20 phut. Sau do, té bao dugc rira va i & 4°C hodc 37°C trong 4 gio. Lugng
khang thé dugc gin két bé mit té bao duoc xac dinh bing cach st dung khang thé thu
cAp trén té bao ké dong FacsCalibur (Becton Dickinson). AMFI dugc xac dinh 13 sy
khac nhau gitta MFI dugc do & 4°C va MFI dugc do & 37°C sau thoi gian 0 4 gio
tuong ung véi lugng Ab duge ndi bao hod. AMFI duogc thé hién trong bang 13c. Ty 18
phén trim ndi bao hoa & 10pg/ml Ab dugc tinh todn nhu sau: 100*(MFI & 4°C -MFI &

37°C)/MFI & 4°C. Khang thé dugc 1am giéng nhu cia ngudi hz208F2 H077/L018 c6
kha ning gy ra ndi bao hoa dang ké IGF-1R.
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Béng 13¢
% no1 bao hoa
AMFI
hz208F2 HO77/L0O18 468 88

Vi du 13: Xdc dinh hiing s6 phén ly (Kp) ciia gin két nim khing thé khim khing
IGF-1R (c208F2, c213B10, c212A11, c214F8 va ¢219D6) va phién bian dwoc lam
oiéng nhw ciia ngwdi (VH3/VL3) ciia khang thé 208F2 dbi véi IGF-1R tai tb hop

c6 thé hoa tan cia ngwoi

Hing s6 phéan ly (Kp) gén két cac khang thé dbi voi IGF-1R tai t6 hop co thé
hoa tan cuia nguoi duge xac dinh béi ty 18 gifta hing sé phan ly (kog) va hing s két
hop (ko). Thir nghi€ém dong hoc duoc thuc hién trén thiét bi Biacore X100 béng cach
sir dung chip cam bién CM5 dugc hoat hoa boi khang thé don dong ctia chudt khéng
Tag His. Khoang 12000 RU khang thé duwoc ghép hoa hoc véi co chét
cacboxymetyldextan st dung nganh hod hoc kit amin.

Céc thir nghiém dugc thuce hién & 25°C véi tde d6 dong 30pl/phut st dung dung
dich dém HBS-EP+ (GE Healthcare) 1am dung dich dém chay va pha loing mAu.

So dd ddng hoc mot chu trinh dugce st dung dé x4ac dinh cac tham sd dong hoc
cta gin két khang thé khang IGF-1R dbi voi IGF-1R tai td hop c6 thé hoa tan ctia
ngudi duge bét gitr boi 10 Histidine-tag hai diu tan cung C cua no.

1- Dung dich chira phién béan t4i t& hop c6 thé hoa tan c6 cu tric bac
bbn du trong ddng IGF-1R ciia ngudi: cac chudi 2o va cac mién ngoai bao
cia cac chudi 2p duoc bidu hién véi 10-His tag dau tin cing C (R&D
Systems catalogue number 305-GR-50) dugc tiém trong mot phut vao té bao
do dong thi hai & ndng d6 10pg/ml. Tri s trung binh 587 RU (véi do 1éch
chuén 24 RU) thu thé c6 thé hoa tan dugc bat gitt & mdi 24 chu ky duoc
thwe hién d6i véi nghién ciru nay.

2- Sau pha bét gitt, dung dich dém chay duoc ti€m 5 lan (mdi lan
tiém 90 gidy) hodc khoang gia ting cia 5 ndng dd cia mot trong sb sau

khang thé duogc tiém (mdi 14n tiém 90 gidy) dbi v6i ca hai té bao do dong.
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Khi két thuc 14n tiém thit nam, dung dich dém chay dugc chuyén qua trong 5

phut d xac dinh téc d6 phén ly.

3- Sau d6, bé mit duoc tao ra voi viée ti€m 10mM Glyxih, dung dich

dém HCI do pH=1,5 trong 45 gidy.

Tin hiéu duoc tinh toan tuong Gng véi su khac nhau gitra dap tmg ciia té bao do
dong 2 (v6ilGF-1R dugc bét giit) va dap tmg cta té bao do dong 1 (ma khong can phai
c6 cac phan tir IGF-1R batky).

M&bi v6i mdi IGF-1R, tin hidu do tiém khoang ndng dd gia ting ctia mot khang
thé dwoc hiu chinh bang cach trir di tin hiéu thu dugc véi 5 1an tiém dung dich dém

(vién dan hai 14n) xem Fig.17.

Bi€u d6 tin hiéu thu dugc dugc phan tich bang phan mém Biaevaluation véi mo

hinh theo ty 1€ 1:1.

Bén thir nghiém duoc thuce hién di véi mdi khang thé st dung hai khoang ndng
d6 khac nhau: 40, 20, 10, 5 va 2,5nM d6i vé6i hai thir nghiém dau tién va: 24, 12, 6, 3
va 1,5nM d6i vé6i hai thir nghiém cubi ciing thuc hién d6i véi mdi khang thé.

Débi v6i 6 khang thé duoc thir nghiém trong thir nghiém ndy, cac dir liéu thir
nghiém ciing duoc khép v6i md hinh theo ty 18 1:1 v6i tri s6 ko dang ké khi ndng do

cao hon dugc x4c dinh 1a khong dbi va bdn ndng d6 khac duoc tinh toan (xem Fig.18).

Céc hing s6 phan ly (Kp) duge tinh toan theo ty 18: Kog/kon VA ban ton ctia cac
phtrc hé dugc tinh todn theo ty 1¢€: Ln(2)/kqg duge thé hién trén c;éc hinh v& Fig.19 va
Fig.20. Chung twong tmg v6i tri sé trung binh ctia bdn thir nghiém doc 1ap duge thuc
hién dbi voi mdi khang thé. Cot bao 131 twong tng v6i cac sai sb chudn (n=4) cia cac
tri.sd. |

Hing sb phan ly ndm trong khoang tir 10 dén 100pM. Khang thé c208F2 thé
hién 4i lyc yéu hon (t;i s6 hing s6 phan ly cao hon) d6i véi h-IGF-1R (véi Kp khoang
75pM) va phién ban dugc 1am giéng nhu clia ngudi clia né it nhét ciing t5t nhu phién
ban kham (v6i Ky khoang 60pM). Bbn khang thé kham khang IGF-1R khac thé hién ai
lgc hoan toan tuong tu ddi v6i hIGF1-R (V('ﬁ Kp khoang 30pM). Su khac nhau vé cac

41 Iwc cha yéu duoc lién két v6i tde do phan ly hodc ban tdn thu duge cia cac phirc hé.
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Véi 208F2, ban tén clia phirc hé ndm trong khoang tir 2 dén 3 gid véi cac phién ban
kham va dugc 1am gidng nhu cia ngudi (VH3/VL3). Di v6i bon khang thé kham
khéc, ban tdn trung binh nim trong khoang tir 7,0 dén 9,4 gio.

C6 d6ng hoc phan ly rat cham duogc lién két mot cach rd rang v6i ciu tric hod
tri hai ciia cac khang thé ma c6 kha ning gin két ddng thdi boi ca hai nhanh Fab cua
~ ching v6i hai phan tir h-IGF-1R lién k&. Trong trudng hop nay, ham luong cia cac
phén tir IGE-1R dugc bét giit c¢6 thé c¢6 tac dong ddi véi tdc do phan ly. Cac i luc
dugc xéac dinh trong nghién clru nay tuong ung vdi cac ai luc chirc ndng (hodc céac i
luc) clia cac khang thé di v6i ham luong h-IGF-1R duogc bt giit khoang 600RU. Su
khéc nhau 3 14n cia KD duoc quan sat gitta cac dir liéu dugc thé hién trén day (bang
10) va céc tri s6 duge thé hién trong vi du 13 duoc lién két véi su thay ddi mic do bt

gitt hIGF-1R (600RU so vgi 160 RU trong vi du 4).

Vidu 14: Téng hop dwoc chit ciia sang ché

- Céc chir viet tat sau duge stir dung trong céc vi du sau:

aq. nudc

ee lugng du chit dong phan ddi 4nh

equiv  duong lugng

ESI ion hoa tia dién

LC/MS séc ky 16ng két hop v6i phép do phd khbi
HPLC  sic ky 1ong hiéu ning cao

NMR  cOng hudng tir hat nhan

sat. bdo hoa

uv tia tir ngoai

Vi du so sanh 1

(S)-2—((S)-2—((3—aminopropyl)(metyl)amino)-3—metylbutanamido)—N-
((3R,4S,5S)-3-metoxy—1—((S)—2—((1R,2R)-1-metoxy—2—metyl-3—oxo0—-3—(((S)—2—
phenyl-1—(thiazol-2—yl)etyl)amino)propyl)pyrolidin—1—-yl)-5—metyl-1-
oxoheptan—4—yl)-N,3—dimetylbutanamit, axit bis trifloaxetic
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ey N%r?i

2TFA
Q\/S
Hop chit 1A: (4R, 5S)—4—metyl-5—phenyl-3—propanoyl—1,3—oxazolidin—2—on
Cl o
Oy -0 - Yo
N 0 !
HN : - O
BuLi, THF j/

Hoa tan (4R, 5S)—4-metyl-5—phenyl-1,3—oxazolidin—2—on (5,8g, 32,7mmol,

1,00 duong lugng) trong tetrahydrofuran (THF, 120mL) trong khi tro. Lam lanh hdn
hop nay dén -78°C va thém nhé giot n—butyllithi (14,4mL) vio. Sau khi khudy trén
trong 30 phut & -78°C, thém propanoyl clorua (5,7mL) vao. Tiép tuc khudy tron trong
30 phut & -78°C sau d6 qua dém & nhiét dd moi truomg. Co dic hdn hop phan tng, sau
d6 hoa tan lai trong 200mL nuéc. Piéu chinh d pH cta dung dich nay dén 7 bing
dung dich nuéc natri bicacbonat bao hoa. Chiét pha trong nuéc nay 3 1an bang 100mL
etyl axetat (EtOAc). Gom céc pha hitu co, 1am khé trén natri sulfat, loc va cb dic dé

thu dugc 6,8g (89%) hop chét 1A dudi dang diu mau vang.

Hop chit 1B: rert-butyl (2S)-2-[(1R,2R)-1-hydroxy—2-metyl-3—[(4R,5S)—4—
metyl-2—oxo—5-phenyl-1,3—oxazolidin—3—yl]-3—oxopropyl]pyrolidin—1—carboxylat

N

. Boc” (? o)

0

Y O/ /N >‘O

0N > Boc N
j Bu,BOTf, Et;N HO

Hoa tan hop chit 1A (17,6g, 75,45mmol, 1,00 duong lugng) trong diclometan
(DCM, 286mL) trong khi tro. Lam lanh dung dich nay bang bé nu6c d4. Thém nhé
giot trietylamin (TEA, 12,1mL, 1,15 duong lugng) va Bu,BOTT (78,3mL, 1,04 duong

lugng) vao trong khi giit nhiét do ciia hén hop phan wng nay thip hon 2°C. Tiép tuc
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khudy tron & 0°C trong 45 phit, sau d6 1am lanh phan tng nay dén -78°C. Thém nhé
giot dung dich chtra fert-butyl (2S)-2—formylpyrolidin-1-carboxylat (8,5g,
42,66mmol, 0,57 duong lugng) trong DCM (42mL) vao. Tiép tuc khudy tron trong 2
gidr & -78°C, sau d6 trong 1 gid & 0°C va cudi cliing 1 gir & nhiét 6 madi trudng. Trung
hoa phan g nay bing 72mL dung dich dém phosphat (40 pH = 7,2 dén 7,4) va
214mL metanol va 1am lanh dén 0°C. Thém nhé giot dung dich chira 30% hydro -
peroxit trong metanol (257niL) vao trong khi duy tri nhiét d6 thap hon 10°C. Tiép tuc
khudy tron trong 1 gid & 0°C. Trung hoa phan tmg nay bang 142mL nudc, sau d6 co
dic dudi 4p suat giam. Chiét dung dich nuéc thu duge 3 14n bang 200mL EtOAc. Gom
cac pha hiru co, lam kho trén natri sulfat, loc va c6 dac. Lam sach phﬁn con lai trén cdt
silic oxit voi hén hop gdm EtOAc va ete diu mé (EtOAc:PE = 1:8) dé thu duoc
13,16g (40%) hop chét 1B dudi dang diu khong mau. |

Hop chit 1C: Axit (2R,3R)-3—[(2S)-1-[(tert-butoxy)carbonyl]pyrolidin—2—

yl]-3-hydroxy—2—metylpropanoic

0]
N -0 _ y
BOC/ N LiOH, H202 /
= Boc OH
HO 5

Na,SO; THF HO 4

Hoa tan hgp chit 1B (13,16g, 30,43mmol, 1,00 duong luong) trong THF
(460mL) v6i su ¢6 mit ctia hydro peroxit (dung dich nuéce 30%, 15,7mL), sau d6 lam
lanh b?mg bé nudc d4. Thém nhd giot dung dich nudc chira lithi hydroxit (0,4mol/L,
152,1mL) vao trong khi giit nhiét dd ciia phan tng thip hon 4°C. Khudy tron hdn hop
phan Gng nay trong 2,5 gio ¢ 0°C. Thém nho giot dung dich nudc chira Na,SO;
(1mol/L, 167,3mL) trong khi giit nhiét d6 & 0°C. Khudy tron hdn hop phan tmg nay
trong 14 gid & nhiét d6 moi truong, sau d6 trung hoa bang 150mL dung dich natri
bicacbonat bdo hoa lanh va rira 3 14n bing 50mL DCM. Do pH ctia dung dich nudc
duge didu chinh d nim trong khoang tir 2 dén 3 bing IM dung dich nuéc chira
KHSO,. Chiét dung dich nudc nay 3 1an bang 100mL EtOAc. Gbm cac pha hitu co,
rira mot 1an béng dung dich NaCl bao hoa, lam kho trén natri sulfat, loc va co dac dé

thu duoc 7,31g (88%) hop chét 1C du6i dang dau khong mau.
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Hop chit 1D: Axit (2R,3R)-3—[(2S)-1-[(tert-butoxy)carbonyl]pyrolidin—2—

yl]-3—metoxy—2—metylpropanoic

Bod o NeH, CHyl, THF 5 v ) oH
HO [ N

Hoa tan hop chit 1C (7,31g, 26,74mmol, 1,00 duong luong) trong khi tro trong
THF (135mL) v6i su c6 mdt néu trong muc iodometan (25,3mL). Lam lanh mdi
~ trudng phéan tmg bang bé nude d4 sau d6 thém timg phan NaH (60% trong diu, 4,28g)
vao. Cho phép phan tng khudy tron 3 ngay & 0°C va sau d6 trung hoa bang 100mL
dung dich nuéc natri bicacbonat bdo hoa va rira 3 1an bang 50mL ete. Do pH ctia dung
“dich nudc duoc diéu chinh dén 3 bing IM dung dich nuéc KHSO,. Chiét dung dich
nuée nay 3 14n bang 100mL EtOAc. Gom céc pha hitu co, rira mét 1an bang 100mL
NayS,03 (dung dich nudc 5%), mot lan béng dung dichNaCl bao hoa , sau dé lam kho
trén natri sulfat, loc va c6 dac dé thu duoc 5,5g (72%) hop chit 1D duéi dang dau

khong mau.
Hop chit 1E: N-metoxy—N-metyl-2—phenylaxetamit

HCI
H
O

0 Mo | N
i;:\T::j g '\O'N\ l’/
DEPC, Et3N, DMF
Hoa tan axit 2—phenylaxetic (16,2g, 118,99mmol, 1,00 duong lugng) trong

dimetylformamit (DMF, 130mL) sau d6 lam lanh dén -10°C. Thém dietyl
phosphoroxyanidat (DEPC, 19,2mlL), metoxy(metyl)amin hydroclorua (12,92g,

133,20mmol, 1,12 duong lugng) va trietylamin (33,6mL) vao. Khuéy tron hon hop
phan tng 30 phut & -10°C sau d6 2,5 gid & nhiét d6 mdi trudng. Sau do, chiét hdn hop
nay hai 14n bang 1 lit EtOAc. Gom céc pha hitu co, rira hai 1an bang 500mL NaHCO3
(b3o hoa), mdt lan br:ing 400mL nudc, sau d6 lam kho trén natri sulfat, loc va co dac.
Lam sach phan con lai trén cdt silic OXit v6i hdn hop EtOAc va PE (1:100 dén 1:3) @é
thu dugc 20,2g (95%) hop chét 1E duéi dang ddu mau vang.
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Hop chit 1F: 2—phenyl-1—(1,3-thiazol-2—yl)ethan—1—on
Br
NJ\S

’ = YU
N —
oS N7 s
\—/

n-BuLi, TMEDA, THF

Hoa tan tetrametyletylendiamin (TMEDA, 27,2mL) trong THF 300mL) trong
khi tro, sau d6 1am lanh dén —78°C trude khi thém nhd giot n—Buli (67,6 mL, 2,5M)
va0. Thém nho giot 2-bromo—1,3—thiazol (15,2mL) vao va tiép tuc khudy tron 30 phut
& -78°C. Thém nhé giot hop chit 1E (25g, 139,50mmol, 1,00 duong lugng) dugc hoa
tan trong THF (100mL) vao. Tiép tuc khudy tron trong 30 phut & -78°C sau d6 2 gid &
-10°C. Trung hoa phan ng nay bang 500mL KHSO, (bdo hoa), sau d6 chiét 3 lan
bang 1 lit EtOAc. Gom céc pha hitu co, rira hai 14n bang 400mL nudc va hai 14n bang
700mL NaCl (bdo hoa), sau d6 1am kho trén natri sulfat, loc va ¢d dic. Lam sach phan
con lai trén cot silic oxit véi hdn hop gém EtOAc va PE (1:100 dén 1:10) dé thu duoc
25g (88%) hop chét 1F duéi dang ddu mau vang.

Hop chit 1G: (1R)-2—phenyl-1—(1,3-thiazol-2—yl)ethan—1—ol
\1/\© IpczBCl HO ¥
Etzo N7 s
\—/

Trong khi tro, thém nhé giot dung dich chtra hop chit 1F (15g, 73,8mmol, 1,00

duong luong) trong ete (300mL) vao (+)-B—clodiisopinocampheylboran ((+)-Ipc,BCl,
110,8mL). Khudy tron hdn hop phan tmg 24 gidr & 0°C, sau d6 trung hoa bang 300mL
hén hop (1:1) gébm NaOH (dung dich 10%) va H,0, (dung dich 30%) va cudi clng
chiét ba 1an béng 500mL EtOAc. Gom céc pha hitu co, rira hai lan béng 300mL K,CO;
(bdo hoa) va mdt 14n bang 500mL NaCl (bdo hoa), sau d6 1am kho trén natri sulfat, loc
va ¢6 ddc. Lam sach phﬁn con lai trén cdt silic oxit v&i hdn hop gém EtOAc va PE

(1:20 dén 1:2) dé thu dugc 6,3g (42%) hop chét 1G dudi dang chat rin mau tring.

-110-



30904

Hop chit 1H: 2-[(1S)-1-azido—2—phenyletyl]-1,3—thiazol

HO
i/\@ PhsP, DEAD, N3r\©
= DPPA
NS -

N“ 'S
\—/ THF \—/

Hoa tan hop chét 1G (6g, 29,23mmol, 1,00 duong lwong) trong khi tro' trong
THF (150mL) v6i su ¢6 mit cua triphenylphosphin (13g, 49,56mmol, 1,70 duong
luong), sau d6 1am lanh d&n 0°C. Thém nho giot dietylazodicarboxylat (DEAD,
7,6mL) vao, tiép theo diphenylphosphorylazit (DPPA, 11mL), sau d6 14y ra khéi bé
1am lanh va cho phép dung dich khudy tron 48 gio & nhiét do mdi trudng. Co dic moi
truong dudi 4p sudt giam. Lam sach phan con lai trén cét silic oxit v6i hén hop gdbm
EtOAc va PE (1:100 dén 1:30) dé thu duoc 8g hop chit 1H duoc lam sach mot phin

dudi dang ddu mau vang. Hop chét 1H duoc sir dung nhu trong budc tiép theo.

Hop chat  1I: tert-butyl N-[(1S)-2—phenyl-1—(1,3—thiazol-2—yl)etyl]

carbamat.

N3 H
I\© a. PhaP, THF, NH,OH _N
. Boc
N” s r\©

b. Boc,O, dioxane N7 s

Hoa tan hop chat 1H (6,5g, 28,2mmol, 1,00 duong lugng) trong khi tro trong
THF (100mL) véi sy c¢6 mat cda triphenylphosphin (6,5g, 33,9mmol, 1,20 duong
luong) va gia nhiét dén 50°C trong 2 gid. Sau do, thém amoniac (70mL) vao va tiép
tuc gia nhiét trong 3 gid. Lam lanh phan tmg, trung hoa bing 500mL nuéc, sau d6
chiét 3 1an bang 500mL EtOAc. Gom c4c pha hitu co va chiét hai lan bang 500mL IN
HCI. Gom céc pha trong nuéc, dua dén d6 pH=8 dén 9 bang cach thém dung dich natri
hydroxit (dung dich 10%) vao, sau d6 chiét 3 14n bing 500mL DCM. Gom céc pha
hitu co, 1am khd trén natri sulfat, loc va c6 dic dé thu duoc 4,8g (83%) (1S)-2—
phenyl—1—(1,3—thiazol-2—yl)ethan—1—-amin du6i dang ddu mau vang. Sau d6, hop chat
nay dugc bao vé bang nhém Boc ((fert—butoxy)carbonyl) sao cho n6 ¢ thé dugc lam
sach. Hoa tan hdn hop nay trong khi tro trong 1,4-dioxan (40mL), sau d6 1am lanh dén
0°C. Thém nho giot (Boc),0 (10,26g, 47,01mmol, 2,00 duong lugng) dugc pha lodng
trong 20mL 1,4—dioxan vao. LAy ra khoéi bé lam lanh va dung dich dugc cho khudy
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trén qua dém & nhiét d6 moi truong trude khi duoc trung hoa bing 300mL nuéc va
chiét hai 1an béng 500mL EtOAc. Gom céc pha hitu co, lam kho trén natri sulfat, loc
va c¢6 ddc. Lam sach phﬁn con lai trén cot silic oxit v6i hdn hop gém EtOAc va PE
(1:100 dén 1:20, ee = 93%). Sau d6, két tinh lai hén hop trong hdn hop hexan/axeton
(khoang tir 5 dén 10/1, 1g/10mL) dé thu duoc 6g (84%) hop chét 11 dudi dang chit rén

méu'tréng (ee>99%).

Hop chit 1J: tert-butyl (2S)-2—[(1R,2R)-1-metoxy—2—metyl-2—[[(1S)-2—

- phenyl-1—(1,3-thiazol-2—yl)etyl|carbamoyl]etyl|pyrolidin—1—carboxylat

H a. TFA, DCM N H
Boc” Y - Boc d N
NP s b. DIEA, DEPC, DCM N O NI@
\—/ : hop chat 1D lQ/S

Hoa tan hop chat 1I (3g, 9,86mmol, 1,00 dwong luong) trong khi tro trong
10mL DCM. Thém axit trifloaxetic (TFA, 10mL) vao va dung dich nay dugc cho phép
khudy tron qua dém & nhiét do moéi truomg, sau d6 co dic dudi ap suit giém dé thu
dugc 2,0g (64%) (IS)—Z—phenyl—l—(l,3—thiazol—2—y1)ethan—l—amin; axit trifloaxetic
dudi dang dau mau vang. Hoa tan lai hop chét trung gian nay trong 20mL DCM ma
sau d6 thém hqp' chit 1D (1,8g, 6,26mmol, 1,05 duong luong), DEPC (1,1g,
6,75mmol, 1,13 duong lugng) va diisopropyletylamin (DIEA, 1,64g, 12,71mmol, 2,13
duong luong) vao. Cho phép khudy tron hdn hop phan tng qua dém & nhiét do moéi
truong, sau d6 cd dic dudi ap suét giam. Lam sach phan con lai trén cot silic oxit voi
hén hop gdm EtOAc va PE (1:100 dén 1:3) @ thu duoc 2,3g (81%) hop chit 1J dudi

dang chét rin mau vang nhat.

Hop chit  1K: (2R,3R)-3-metoxy—2—metyl-N—[(1S)-2—phenyl-1—(1,3—

thiazol-2—yl)etyl]-3—[(2S)-pyrolidin—2—yl]propanamit; axit trifloaxetic

TFA
BocN

ZT

HN H
N

TFA
o) —_— o]
N O N= bCM N O NI@
\Q/S \Q/S
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Hoa tan hop chét 1J (2,25g, 4,75mmol, 1,00 duong lugng) trong khi tro trong
10mL DCM. Thém TFA (10mL) vao va dung dich dugc cho phép khudy trén qua dém
& nhiét 4o moi trudng, sau d6 cd dic dudi ap sut giam dé thu duoc 2,18g (94%) hop

chét 1K dudi daﬁg diu mau vang.

Hop chit 1L: Axit (28,3 S)—2—(benzylamino)—3—metylpentanoic

é OH
N\Q
0]

NaBH, NaOH(2 N) ©

Thém axit (2S,3S)-2—amino—3—metylpentanoic (98,4g, 750mmol, 1,00 duong
luong) & nhiét dd mdi truong va theo cac phin vao 2N dung dich natri hydroxit
(375mL). Thém mot cach nhanh chéng benzaldehyt (79,7g, 751,02mmol, 1,00 duong
lugng) vao va khu'éiy tron dung dich thu dugc 30 phat. Thém natri bohydrua (10,9g,
288,17mmol, 0,38 duong lugng) vao vdi céac phﬁn nhd, trong khi gitt nhiét do nam
trong khoang tir 5 dén 15°C. Tiép tuc khudy tron trong 4 gio & nhiét d§ moi truong.
Pha loang hdn hop phan ung bang 200mL nudc, sau d6 rtra hai 1dn bang 200mL
EtOAc. Didu chinh d6 pH cia dung dich nuéc dén 7 bang 2N dung dich axit
clohydric. Gom chit két tia tao ra bing cach loc va thu dugc 149,2g (90%) hop chét

1L duéi dang chét rin mau tring.

Hop chit 1M: Axit (2S,3S)-2-[benzyl(metyl)amino]-3—metylpentanoic

fq ldeh
N P,
H 0 ‘ |

HCOOH, 90°C O

Hoa tan hop chét 1L (25g, 112,97mmol, 1,00 duong lugng) trong khi tro trong
axit formic (31,2g) véi sy c6 mdt cia formaldehyt (dung dich 36,5%, 22,3g). Khuiy
tron dung dich nay 3 gio' 6 90°C sau do c6 ddc dudi ap suit giam. Nghién phan con lai
trong 250mL axeton, sau d6 co dic. Lap lai qué trinh nghién/lam bay hoi nay hai 1in
v6i 500mL axeton dé thu dwoc 21,6g (81%) hop chét 1M dudi dang chét rin mau

tréng.
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Hop chit IN: (28S,3S)-2—[benzyl(metyl)amino]-3—metylpentan—1—ol

LiAlH,, THF NI;H

l

Tao huyén phu LiAIH, (0,36g) trong 10mL THF trong khi tro & 0°C. Thém hop
chit 1M (1,5g, 6,37mmol, 1,00 duong lugng) vao véi lugng nhd trong khi giit nhiét do
nam trong khoang tir 0 dén 10°C. Khudy tron hdn hop phan tng 2 gid & 65°C, sau d6
lam lanh lai 14n nira dén 0°C trude khi dugc trung hoa bing cich bd sung lién tiép
360uL nude, 1mL 15% natri hydroxit va 360pL nu6c vao. Loai bdé mubi nhom ma
duoc két tia béng cach loc. Lam kho ph?m loc trén natri sulfat, loc va c6 dac. Lam
sach phan con lai trén c6t silic oxit v6i hdn hop gdm EtOAc va PE (1:50) dé thu duoc
820mg (58%) hop chét 1N dudi dang diu mau vang nhat. |

Hop chit 10: (28,3S)-2—[benzyl(metyl)amino]-3—metylpentanal

r Yg MO, ELN @p

oM |

Hoan tan oxalyl clorua (0,4mL) trong DCM (15mL) trong khi tro. Lam lanh
dung dich dén -70°C va thém nhé giot dung dich chtta dimetylsulfoxit (DMSO
(0,5mL) trong DCM (10mL) vao trong 15 phut. Khudy tron hdn hop phan tmg 30 phit
ma sau d6 thém nho giot dung dich chtra hop chit 1IN (820mg, 3,70mmol, 1,00 duong
lugng) trong DCM (10mL) véo trong 15 phat. Khudy tron hdn hop phan tmg trong 30
phut nita & nhiét do thép, sau d6 thém tir tir trietylamin (2,5mL) vao. Khqu tron hdn
hop phan ung 1 gid & -50°C, sau d6 loai bd bé lam lanh va phan ing dugc trung hoa
bang 25mL nudc trong khi cho phép nhiét d6 trd vé binh thudng. Rira dung dich mot
lan bﬁng 30mL NaCl—dung dich nuéc bédo hoa, sau d6 1am kho trén natri sulfat, loc va
co6 dac. Lam sach phén con lai trén cot silic oxit véi hén hop gém EtOAc va PE

(1:200) dé thu duoc 0,42g (52%) hop chit 10 du6i dang ddu mau vang.
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Hop chit 1P: (2S,3S)-N-benzyl-1,1-dimetoxy—N,3—dimetylpentan—2—amin

N /O O\ ‘ N O\
Sl . L
H2804’ MeOH ~

Hoa tan hop chit 10 (4,7g, 21,43mmol, 1,00 duong lugng) trong 20mL

metanol & 0°C. Thém nho giot axit sulfuric dugc c¢6 dic (4,3mL) vao va tiép tuc khuéy
tron trong 30 phiat & 0°C. Thém trimetyl orthoformat (21,4mL) vao, bé 1am lanh dugc
loai bd va cho phép maéi trudng phan ung khudy tron trong 3 gior & nhiét do méi
truong. Pha loang moi truong phan tng bang 200mL EtOAc, rira lién tiép bang 100mL
10% Na,CO;5 va 200mL NaCl bao hoa, sau d6 lam kho trén natri sulfat, loc va c6 dac

dudi 4p suét giam dé thu duoc 3,4g (60%) hop chit 1P duéi dang diu mau vang nhat.
Hop chit 1Q: [[1—(tert-butoxy)ethenyl]oxy](fert-butyl)dimetylsilan

TBDMS

0O O
TBDMSCI
/U\o/k > )\Ok

LDA, THF, HMPA

Hoa tan diisopropylamin (20g, 186,71mmol, 1,08 duong lugng) trong 170mL
THF trong khi tro va lam lanh dén -78°C. Thém nho giot nBuLi (2,4M, 78,8mL) vao
va dung dich dugc khudy tron 30 phit & nhiét d6 thip (dé thu dugc LDA-lithi
diisopropylamit) truGc khi thém fert-butyl axetat (20g, 172,.18fnmol, 1,00 duong
luong). Khudy tron hdn hop phan ung 20 phut & -78°C truéc khi thém
hexametylphosphoramit (HMPA, 25,8mL) va dung dich ferfbutyldimetylclosilan
(TBDMSCI, 28g, 185,80mmol, 1,08 dwong luong) trong 35mL THF vao. Tiép tuc
khuéy tron trong 20 phut nita & nhiét do thép va sau d6 loai bo bé lam lanh. Co dic
dung dich ndy duéi 4p suit giam. Hoa tan lai phan con lai trong 100mL nud6c va chiét
3 1an bang 100mL PE. Gom cac pha hitu co, rira mdt 1an bang 500mL dung dich nuéce
NaCl bdo hoa, 1am kho trén natri sulfat, loc va c6 ddc. Lam sach phf“m con lai bing

cach chung cit dé thu dugc 16,6g (83%) hop chit 1Q du6i dang dau khong mau.
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Hop chit 1R: fert-butyl (3R.4S,5S)-4—[benzyl(metyl)amino]-3—metoxy—5—

metyl heptanoat

@flj? reows. Lk gj% %

BF3 E,0, DMF, 0°C

Hoa tan hop chét 1P (2,0g, 7,54mmol, 1,00 duong luong) va hop chét 1Q (2,6g,
11,28mmol, 1,50 duong lugng) trong 33mL DCM trong khi tro. Lam lanh dung dich
dén 0°C. Thém nhé giot DMF (1,2g) vao cung véi dung dich chira BF;-Et,0 (2,1 g)
trong 7,5mL DCM. Tiép tuc khudy tron trong 24 gid & 0°C. Rira moi trudng phan Gng
mot 14n bang 30mL natri cacbonat (10%) va hai 1an bang 50mL dung dich nuéc NaCl
bdo hoa, sau d6 lam khé trén natri sulfat, loc va ¢ dic. Lam sach phan con 1ai trén cot
silic oxit v6i hon hop gbém EtOAc va PE (1:100) dé thu duoc 1,82g (91%) hop chit 1R

dudi dang diu mau vang.

Hop chit 1S: (3R.4S,5S)-3—metoxy—5—-metyl-4—(metylamino)heptanoat

hydroclorua

Pd/C, HCI, H,, EtOH  .HCI
©/\NI;\”/O\‘/ . HTI;\‘(O*
| o._ O o_ O

Hoa tan hop chit 1R (2,4g, 6,87mmol, 1,00 duong luong) trong khi tro trong
35mL etanol v6i su c6 mat cua Pd/C (0,12g) va axit clohydric dugc c¢6 dac (0,63mL).

Thay thé khi nito bang khi hydro va cho phép mdi trudng phan ng khudy trén 18 gid
& nhiét d6 mdi trudng. Loc méi trudng phan tmg va c¢b dic dudi ap sudt giam. Nghién
'pha“ln con lai trong SO0mL hexan va dich ndi duoc loai bé ma, sau khi lam kho dudi ap

sut giam, thu dugc 1,66g (82%) hop chit 1S dudi dang chét rin mau tring.
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Hop chiat 1T: tert-butyl (3R,4S,55)—4—[(2S)-2-[[(benzyloxy)carbonyl]

amino]—N,3—dimetylbutanamido]-3—metoxy—5- metylheptanoat
O

H
Cbz/N\)]\OH

: 0
HT\/(O;\O( \{/ : CbZ/N:QLT\/'?\WO\F |
> N 0. © -

PyBrOP, DIEA, DCM

Hoa tan axit (2S)-2—[[(benzyloxy)carbonyl]amino]-3-metylbutanoic (15g,
0,40mmol, 1,00 duong lugng) trong 300mL DCM v6i su c6 méat cia DIEA (38,3mL)
va bromotripyrolidinophosphoni hexaflophosphat (PyBrOP, 32,3g). Khudy trén dung
dich 30 phut ¢ nhiét d0 mdi truong trude khi thém hop chit 18 (15,99¢g, 0,42mmol,
1,07 duong lugng). Khudy tron méi trudng phan tng 2 gid va sau d6 ¢d dic. Lam sach
phin con lai trong pha nguoc (C18) v6i hdn hop gdm axetonitril (ACN) va nudc
(30:70 dn 100:0 trong 40 phut) dé thu duoc 17g (58%) hop chit 1T dudi dang dau

khong mau.

Hop chit 1U: tert-butyl (3R.4S,5S)-4-[(2S)-2—-amino—N,3—dimetyl

butanamido]-3-metoxy—5- metylheptanoat

o)
H o -
Cbz/N\:)ij:;\n/o\t/ PA/C, EOH  H,N _VLLN\L/‘:\”/O \*/
PN 0L © /:\ l o_©°

Hoa tan hgp chit 1T (76mg, 0,15mmol, 1,00 duong luong) trong khi tro trong
10mL etanol véi sy c6 mit cia Pd/C (0,05g). Thay thé khi nito bing khi hydro va

phéan Gng duoc khudy tron 2 gio & nhiét d6 méi truong. Loc moi truong phan Gng va

¢d ddc dudi ap suit giam dé thu duoc 64mg hop chit 1U duéi dang ddu khong mau.

Ho’p” chit 1V: (3R,4S,55)4-[(2S)-2—[[(9H-fluoren—9—ylmetoxy)carbonyl]

amino]—N,3—dimetylbutanamido]-3—-metoxy—5—metylheptanoat

o) ' o)
Fmoc-Cl H
H,N \)LN\/(;\{(O _FmocCl Fmoc/N\-)J\NI;\n/O
B I NaHCO3 = |
PN 0.0 PN 0.0

dioxane/H,0
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Hoa tan hop chét 1U (18,19g, 50,74mmol, 1,00 duong lugng) trong 400mL hdn
hop 1,4-dioxan/nude (1:1) v6i su ¢ mit cia natri bicacbonat (12,78g, 152mmol, 3,00
duong luong) va 9H-fluoren—9—ylmetyl cloformat (Fmoc—Cl, 19,69g, 76mmol, 1,50
dwong luong), sau d6 khudy trén 2 gid & nhiét d6 moi trudng. Sau d6, pha lodng moi
truong phan tmg bang 500mL nudc va chiét 3 14n bang 200mL EtOAc. Gom céc pha
hitu co, rira mét 1an bang 200mL NaCl-dung dich nuéc bao hoa; 1am kho trén natri
sﬁlfat, loc va ¢b dic dé thu duoc 40g hop chit 1V dugc 1am sach mot phén duéi dang

dau mau vang nhat.

Hop chit 1W: Axit (3R.4S,5S)-4—-[(2S)-2-[[(9H-fluoren-9—ylmetoxy)

carbonyl] amino]-N,3—dimetylbutanamido]-3—metoxy—5—metylheptanoic

H Q H Q
TFA, DCM
N - T . N OH
Fmoc™ T OY Fmoc” \/lLIIl
o_ O A O O

PN ~

Hoa tan hop chit 1V (40g, 68,88mmol, 1,00 dwong lugng) trong khi trung hoa
trong 600mL DCM. Thém TFA (300mL) vao. Khudy tron dung dich 2 gid & nhiét do
moi tredng, sau d6 cd dic dudi ap suit giam. Lam sach phan con lai trén cdt silic oxit
v6i hdn hop gdm metanol va DCM (1:10) dé thu dugc 23,6g (65%) hop chit 1W duéi

dang diu khong mau.

Hop chit 1X: 9H-fluoren—9-ylmetyl N-[(1S)-1-[[(3R,4S,5S)-3-metoxy—1—
[(2S)-2—-[(1R,2R)—1-metoxy—2—metyl-2—[[(1S)-2—phenyl-1—(1,3—thiazol-2—

yl)etyl]carbamoyl]etyl]pyrolidin—1-yl]-5—metyl—1-oxoheptan—4—yl](metyl)
carbamoyl]-2—metylpropyl]carbamat

' o}
0 £ FmocHN N
H - Hop chat 1K \)J\N\/(;\n’
N OH P
Fmoc 7 N PN o_©
B DIEA,DEPC,DCM 0
AL 0_ 0 . V7 NH
N ES
s

Hoa tan hop chit 1W (2,53g, 4,82mmol, 1,08 duong lugng) trong 20mL DCM
v6i su ¢6 mdt cia hop chit 1K (2,18¢g, 4,47mmol, 1,00 duong lugng), DEPC (875mg,
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5,37mmol, 1,20 duong lugng) va DIEA (1,25g, 9,67mmol, 2,16 duong lugng). Cho
phép khudy tron hdn hop phan Gng qua dém & nhiét do moi trudng, sau d6 ria lién tiép
béng 50mL KHSO, bdo hoa va 100mL nudc, lam kho trén natri sulfat, loc va co dac.
Lam sach phin con lai trén cdt silic oxit véi hdn hop gbém metanol va DCM (1:200 dén

1:40) dé thu duoc 2,8g (71%) hop chat 1X dudi dang chit ran mau vang nhat.

Hop chit 1Y: (28)-2-amino-N-[(3R,5 S)-3-metoxy—1-[(28)-2-[(1R,2R)-1—
metoxy—2-metyl—2—[[(1S)—2—phenyl-1—(1,3—thiazol-2—yl)etyl]carbamoyl]etyl]
pyrolidin—1—yl]-5-metyl—1-oxoheptan—4—yl]-N,3—dimetylbutanamit

0 0
FmocHN\:/U\Nj:‘:\H/N Piperidine HZN\:/LKT/\(‘\AH/N
: ACN :
PN | 0. © o PN o © o
\O ‘NH \ g NH
N Nas

W s

Hoa tan hop chit 1X (2,8g, 3,18mmol, 1,00 duong lugng) trong axetonitril
(ACN, 12mL) véi sy c6 mét cua piperidin (3mL) va cho phép khudy tron 18 gio &
nhiét d6 méi trudng. Trung hoa phan tmg nay bang 50mL nudc, sau d6 chiét hai 1an
bfmg 100mL DCM. Gom céc pha hitru co, lam kho trén natri sulfat, loc va ¢ dic. Lam
sach phan con lai trén cot silic oxit véi hdn hop gdm metanol va DCM (1:100 dén

1:40) dé thu duoc 1,2g (57%) hop chit 1Y dudi dang chat rdn mau vang.

Hop chit 1ZA: axit (2S)-2—[[(fert-butoxy)carbonyl](metyl)amino]-3—metyl

butanoic

Hoa tan axit (2S)-2—[[(tert—butoxy)carbonyl]amino]-3—metylbutanoic (63g,
289,97mmol, 1,00 duong lugng) trong khi tro trong THF (1000mL) v6i sy ¢6 méat néu
trong muc iodometan (181mL). Lam lanh dung dich dén 0°C truGc khi thém natri
hydrua (116g, 4,83mol, 16,67 duong lugng) v6i cac phin nhé. Khudy tron hdn hop
phan tng trong 1,5 gir & 0°C, sau d6 loai bo bé 1am lanh va tiép tuc khudy tron trong

18 gid. Trung hod phan tng ndy biang 200mL nuéc va sau d6 c¢b dic dudi ap sudt
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giam. Pha lodng pha trong nu6c con lai bang 4 lit nuée, rira mot 14n bang 200mL
EtOAc va d6 pH ctia n6 dugc didu chinh ndm trong khoang tir 3 dén 4 bang 1IN dung
dich axit clohydric. Chiét hdn hop thu dugc 3 14n bang 1,2L EtOAc. Gom c4c pha hiru
co, 1am khé trén natri sulfat, loc va c6 dic dé thu dugc 60g (89%) hop chit 1ZA duéi

dang dau mau vang.

Hop chit 17ZB: benzyl (25)-2-[[(tert-butoxy)carbonyl](metyl)amino]-3—

BnBr, Li,CO4
BocN OH R Bochin/OBn
| DMF |

O O

metylbutanoat

Hoa tan hop chit 1ZA (47g, 203,21mmol, 1,00 duong lwong) trong DMF
(600mL) véi su c6 mat cia Li,CO;3 (15,8g, 213,83mmol, 1,05 duong lugng). Lam lanh
dung dich dén 0°C sau d6 thém nho giot benzyl bromua (BnBr 57,9g, 338,53mmol,
1,67 duwong lugng) vao. Cho phép khudy tron hdn hop phan tng qua dém trudc khi
dugc trung hoa bing 400mL nude va loc. Chiét dung dich thu duoc hai 14n bing
500mL EtOAc. Gom céc pha hitu co, 1am khd trén natri sulfat, loc va ¢6 dac. Lam
sach phan con lai trén c6t silic oxit véi hdn hop gdm EtOAc va PE (1:100 d&én 1:20) dé
thu dugc 22,5g (34%) hqp chit 1ZB du6i dang ddu mau vang.

Hop chit 1ZC: benzyl (2S)-3-metyl-2—(metylamino)butanoat hydroclorua

HCI
HCI
Bocll\l OBn LA HITI{OBn
O

DCM 0

"~ Hoa tan hop chit 1ZB (22,5g, 70,00mmol, 1,00 duong luong) trong 150mL
DCM. Tao bot axit clohydric dang khi. Khudy trén phan tmg 1 gio & nhiét do méi
truong va sau d6 c¢b ddc dudi ap suét giam dé thu duoc 17g (94%) hop chit 1ZC duéi

dang chat ran mau vang.

Hop chit 1ZD: fert-butyl N—(3,3—dietoxypropyl)carbamat

Lo Boc,0, NEt3 LO
B
H,N /\/k o0 dioxane BocHN o
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Hoa tan 3,3—dietoxypropan—l—amin (6g, 40,76mmol, 1,00 duong luong) trong
1,4—dioxan (30mL) véi su ¢6 mat cia TEA (4,45g, 43,98mmol, 1,08 duong lugng),
sau d6 l1am lanh dén 0°C. Thém nhé giot (Boc),O (9,6g, 43,99mmol, 1,08 duong
luong) dugc pha lodng trong 20mL 1,4—dioxan vao. Khudy tron dung dich 2 gio & 0°C
sau d6 qua dém & nhiét d6 mai trudng trude khi duge trung hoa bang 10mL nuéc.
Piéu chinh d6 pH dén 5 bang HCI (1%). Chiét dung dich 3 1dn bang 50mL EtOAc.
Gom céc pha hitu co, 1am kho trén natri sulfat,' loc va co dic dé thu dugc 8,21g (81%)

hop chit 1ZD duéi dang ddu mau vang nhat.

Hop chit 1ZE: tert-butyl N—(3—oxopropyl) carbamat

L

0 AcOH, H,0 H
BocHN/\/kO/\ Boc ~ N\

Hoa tan hop chét 1ZD (8,20g, 33,15mmol, 1,00 duong lugng) trong 18,75mL

axit axetic va cho phép khudy trén qua dém & nhiét d6 moi trudng. Sau do, chiét méi
truong phan tmg 3 14n bing 30mL EtOAc. Gom cic pha hitu co, rira 3 14n bang 30mL
dung dich NaCl bdo hoa, 1am kho trén natri sulfat, loc va c¢b dic dé thu dugc 5g (87%)
hop chat 1ZE du6i dang dau mau d6 thAm.

Hop chit 1ZF: Axit (2S)-2-[(3—[[(tert—butoxy)carbonyl]Jamino]propyl)(metyl)

amino]-3—metylbutanoic

|_”\I]/OBn
H |0 PAICHY@) Boo. ~ -~ OH

_N 0O > N
Bocw NaBH(OACc)3, MeOH H I
: DIEA, THF

0]

Hoa tan hop chit 1ZE (2,4g, 13,86mmol, 1,00 duong lugng) tréng S0mL THF
v6i su c6 mat cua hop chit 1ZC (3,56g, 13,81mmol, 1,00 duong lugng) va DIEA
(9,16mL, 4,00 duong lugng). Khqu trén hdn hop phan tng 30 phut c"r. nhiét d0 moi
truong true khi bd sung natri triaxetoxybohydrua (5,87g, 27,70mmol, 2,00 duong
luong). Tiép tuc khudy tron qua dém, sau d6 trung hoa phan g nay bang 100mL
nude va chiét 3 1an bang 50mL EtOAc. Gom céc pha hitu co, 1am khé trén natri sulfat,

loc va c6 ddc. Lam sach mdt phan phén con lai trén cot silic oxit v6i hdn hop gdm
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EtOAc va PE (1:4). Hoa tan lai san pham tho thu dugc trong 20mL metanol véi sy c6
mit ctia Pd/C (1,2g) va dugc hydro hoa trong 20 phiit & nhiét do va 4p suit binh
thuong. Loc méi truong phan tng va ¢ dic dudi 4p suit giam dé thu duoc 200mg

'(5%) hop chéit 1ZF dué6i dang chét rin mau tring.

Hop chit 1ZG: tert-butyl N—-G—[[(1S)-1-[[(1S)-1-[[(3R,4S,5S)-3—metoxy—
1-{(28)2-[(1R,2R)~1-metoxy—2—metyl-2—[[(1S)—2-phenyl-1—(1,3thiazol-2-

yl)etyl]carbamoyl]thyl]pyrolidin—1-yl]-5—-metyl—1—oxoheptan—4yl](metyl)
carbamoyl]-2—metylpropyl]carbamoyl]-2—-metylpropyl](metyl)amino]propyl)

carbamat

Hop chat 1Y o -
B H\)L I
BOC‘N/\\/‘/\N OH ——— OC\H/\/\N N : N N
H | HATU,DIEA,DMF o 2| o o
0o P ~ O\
o7 NH
NQX -
s

Hoa tan hop chit 1Y (50mg, 0,08mmol, 1,00 duong lugng) trong 2mL DMF
v6i sy ¢ mdt cda hop chit 1ZF (26,2mg, 0,09mmol, 1,20 duong lugng), DIEA
(37,7mL) va O—(7—azabenzotriazol-1—yl)-N,N,N°,N’—tetrametyluroni hexaflophosphat
(HATU, 43,3mg, 0,11mmol, 1,50 duong lugng). Cho phép phan tng khudy tron qua
‘dém & nhiét d6 mai trudong, sau d6 pha lodng bang 10mL nudc va chiét 3 1an bang
" 5mL EtOAc. Gom céc pha hitu co, 1am kho trén natri sulfat, loc va c6 dac dé thu dugc

100mg hop chit 1ZG dudi dang dau khéng mau dugc 1am sach médt phan.

Hoa tan hop chit 1ZG (90mg, 0,10mmol, 1,00 dwong luong) trong khi trung
~ hoa trong 2mL DCM va lam lanh dung dich bing bé nuéc da. Thém TFA (1mL) vao
~ va phéan (mg duoc khudy tron trong 2 gid & nhiét d6 méi trudng, sau d6 cb dic dudi ap
sudt giam. Lam sach phan con lai bing HPLC diéu ché (Pre-HPLC-001 SHIMADZU,
¢t SunFire Prep C18 OBD, 5um, 19 x 150mm; pha giai hap: nuéc/ ACN duoc dém
v6i 0,05% TFA; Gradien 18% dén 31% ACN trong 7 phit sau d6 31% dén 100%
ACN trong 2 phut; B do tia tir ngoai Waters 2489 & 254nm vi 220nm). Thu dugce hgp

chét 1 v6i hiéu suit 25% (23mg) dudi dang chit rin mau tring.
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LC/MS/UV (cot Atlantis T3, 3um, 4,6 x 100mm; 35°C; 1mL / phut, 30% dén
60% dung dich ACN(20mM amoni axetat trong 6 phut); ESI (Cg4H73N706S, khéi
luong du 827,53) m/z: 829 (MH"), 5,84 phut (93,7%, 254nm).

'H NMR (300MHz, CD;0D, ppm): § (Su c¢6 mat cia chit déng phan quay)
7,85 - 7,80 (m, 1H); 7,69 - 7,66 (m, 1H), 7,40 - 7,10 (m, SH), 5,80 - 5,63 (m, 1H), 4,80
- 4,65 (m, 2H), 4,22 —4,00 (m, 1H), 3,89 - 0,74 (m, 58H).

Hop chit tham khao 2

(S)—2—((S)—2—(((2—aminopyridin—4—yl)metyl)(metyl)amino)-3—metylbutanamido)—
N—((3R,4S,55)-1-((S)—2—((1R,2R)-3—(((1S,2R)-1-hydroxy—1-phenylpropan—2—
yl)amino)—1-metoxy—2—metyl-3—oxopropyl)pyrolidin—1—-yl)-3—metoxy—S—metyl-
1-oxoheptan—4—yl)-N,3—dimetylbutanamit, axit trifloaxetic

Hop chit 2A: fert-butyl (S)-2—((1R,2R)-3—(((1S,2R)~1-hydroxy—1—

phenylpropan—2-yl)amino)—1-metoxy—2—metyl-3—oxopropyl)pyrolidin—1—carboxylat

OH / OH
H,N Boc o\ (o) . H
> )
' Et;N, DEPC, DCM Boc 0 O

Hoa tan hop chit 1D (2,5g, 8,70mmol, 1,00 duong lugng) va (1S,2R)-2-

amino—1—phenylpropan—1—ol (1,315g, 8,70mmol, 1,00 duong lugng) trong khi tro
trong DMF (35mL). Lam lanh dung dich dén 0°C sau d6 thém nhé giot DEPC
(1,39mL) va TEA (1,82mL) vao. Khudy trén hdn hop phan tmg 2 gio & 0°C sau d6 4
gid & nhiét dd moi trudng. Pha lodng hdn hop phan tmg bang 200mL nuée va chiét ba
lan bang 50mL EtOAc. Gom cédc pha hitu co, rita mot lin biang 50mL KHSO,
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(1mol/L), mot lan bang 50mL NaHCO; (bdo hoa), mét 1an biang S0mL NaCl (bdo hoa),
sau do lam kho trén natri sulfat, loc va c¢o6 dac duédi ap sudt giam dé thu duogc 3,6g

(98%) hop chét 2A dudi dang chét rin mau vang.

Hop chit 2B: (2R,3R)-N—((18,2R)-1-hydroxy-1-phenylpropan—2-yl)-3—

metoxy—Z—mctyl—3—((S)—pyrolidin—Z—yl)propanamit2,2,2—triﬂoaxetat

H OH
/
H
Boc DCM O o)
TFA

Hoa tan hop chit 2A (2,7g, 6,42mmol, 1,00 duong lugng) trong khi trd trong
DCM (40mL) sau d6 lam lanh dén 0°C. Thém TFA (25mL) vao va dung dich dugc
khudy tron trong 2 gi& & 0°C. Co dic hdn hop phan ang dudi ap sudt giam dé thu duoc
4,4g hop chét 2B du6i dang ddu mau vang.

Hop chit 2C: (9H-fluoren—9—yDmetyl ((S)-1-(((3R,4S,58)-1—((S)—2—
((IR,2R)-3—(((1S,2R)~1-hydroxy—1—phenylpropan—2—yl)amino)—1-metoxy—2—

metyl-3—oxopropyl)pyrolidin—1-yl)-3—-metoxy—5—metyl—1—oxoheptan—4—yl)

(metyl)amino)—3—metyl—l—oxobutan—Z—yl)carbamat

M 0. O FmocHN\:)LTj:‘/\\rrN
DIEA, DEPC, DCM - N9 4
\ NH
o \ ;OH

Hoa tan céc hop chét 2B (4,4g, 10,13mmol, 1,00 duong lugng) va 1W (5,31¢g,
10,12mmol, 1,00 duwong lugng) trong khi tro trong DCM (45mL). Lam lanh dung dich
dén 0°C sau d6 thém nhé giot DEPC (1,62mL) va DIEA (8,4mL) vao. Khudy trén hén
hgp phéan ung trong 2 gio & 0°C sau d6 & nhiét d6 mdi truong qua dém. Pha lodng hén

hop phan tmg bang 100mL nudc va chiét ba 1an bang 50mL DCM. Gom c4c pha hitu
co, rira mot 1an bing 50mL KHSO, (1mol/L), mét 1in bang 50mL NaHCO; (bdo hoa),
mdt 1an b?ing 50mL NaCl (bdo hoa), sau d6 lam kho trén natri sulfat, loc va co dic

duéi ap suat dé thu duge 3,3g (39%) hop chét 2C dué6i dang chit rin mau vang.
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Hop chit 2D: (S)-2-amino—-N—((3R.4S,5S)-1-((S)-2—((1R,2R)-3—(((1S,2R)—

1-hydroxy—1-phenylpropan—2—yl)amino)—1-metoxy—2—metyl-3—
oxopropyl)pyrolidin—1-yl)-3—-metoxy—5—metyl—-1—-oxoheptan—4—yl)—N,3—

dimetylbutanamit
o \'/\ //\ - \)cj\ Y\ |
- FrmocHN N 2
moe \_)L"l‘/\(\n/ piperidine : r]\l/m
N O\ O o MeCN PN ~ O\
\ NH o/ NH OH

o OH

Hoa tan hop chét 2C (300mg, 0,36mmol, 1,00 duong lugng) trong khi tro trong
ACN (2mL) va piperidin (0,5mL). Cho phép dung dich khudy trén & nhiét d6 méi
truong qua dém trong d6 1am bay hoi dén kho duéi 4p suit giam. Lam sach phan con
lai trén cot silic oxit véi hdn hop gdbm DCM va MeOH (1:100) dé thu duge 150mg
(68%) hop chit 2D dudi dang chit ran mau tring.

Hop chit 2E: metyl 2—((tert-butoxycarbonyl)amino)isonicotinat

H
HoN N COOMe Boc,0 BOC/N N COOMe
| —_— |
N~ t-BuOH N__—~ '

Hoa tan metyl 2—aminopyridin—4¥carboxylat (2g, 13,14mmol, 1,00 duong
lugng) trong fert-butanol (20mL) ma sau d6 thém di—fert-butyl dicacbonat (4,02g,
18,42mmol, 1,40 duwong luong) vao. Khudy trén hdn hop phan tmg & 60°C qua dém
sau d6 lam ngimg phan Ung thong qua viéc thém 1M dung dich nuéc NaHCO;
(50mL). Thu gom chét rén bang cach loc, rira bang 50mL EtOH sau d6 lam kho trong
chan khong @8 thu dugc 2,5g (75%) hop chét 2E dudi dang chét rin mau tring.

Hop chit 2F: tert—butyl (4—(hydroxymetyl)pyridin—2—yl)carbamat

H H
N COOMe _N
BOC/ | AN NaBH4,CaC|2 Boc ' AN OH
N~ EtOH N~

Hoa tan hgp chit 2E (2,5g, 9,91mmol, 1,00 duong lugng) va CaCl, (1,65g)
trong EtOH (30mL). Lam lanh dung dich dén 0°C sau d6 thém tir tir NaBH, (1,13g,
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29,87mmol, 3,01 duong lugng) vao. Cho phép dung dich khudy tron qua dém & nhiét
d6 moéi truong sau d6 lam ngung phan Ung bang viéc thém nude (50mL). Chiét hdn
hop ba 1an bang 20mL EtOAc. Gom céc pha hitu co, rtra hai 14n bang 20mL NaCl (bio
hoa) sau d6 1am kho trén natri sulfat, loc va cd ddc du6i ap suat giam dé thu duoc 2,0g

(90%) hop chét 2F du6i dang chit rin khong mau.

Hop chit 2G: fert-butyl (4—formylpyridin—2—yl)carbamat

T

H

N N

Boc |\ OH_'Y‘ﬂ.Bc I\\o
N~ DCE N~

Hoa tan hop chét 2F (2,5g, 11,15mmol, 1,00 duong lugng) trong DCE (25mL)
sau d6 thém 19,4g (223,14mmol, 20,02 duong lugng) MnO, vao. Cho phép hdn hop
khudy tron qua dém & 70°C sau d6 loai bo chét rin bang cach loc. Lam bay hoi phan

loc dén kho dé thu duoc 1,4g (57%) hop chat 2G duéi dang chét rdn mau tring.

Hop chit 2H: benzyl (S)-2—(((2—((tert—butoxycarbonyl)amino)pyridin—4—

yl)metyl) (metyl)amino)-3—metylbutanoat
POV
HN
Boc” | XY o >  Boc”
N P

Nz THF,DIEA,NaBH(OAG)3

Hoa tan hop chét 2G (2,3g, 10,35mmol, 1,00 dwong lugng) trong 25mL THF
v6oi sy ¢ mat cua hop chit 1ZC (2,93g, 11,37mmol, 1,10 duong lugng), DIEA
(5,39g, 41,71mmol, 4,03 duong lugng) va NaBH(OAc); (4,39¢g, 20,71mmol, 2,00
duong luong). Khudy tron hdn hop phin tng trong 6 gid & nhiét 4o méi trudng sau
d6 trung hoa bang 60mL NaHCO; (bdo hoa) va chiét 3 iﬁn bang 20mL AcOEt. Gom
cac pha hitu co, rira hai lan béng 20mL NaCl (bdo hod), 1am khd trén natri sulfat,
loc va ¢b dic. Lam sach phin con lai trén cot silic oxit véi hdn hop gdm EtOAc va

PE (1:15) d& thu dugc 2,7g (61%) hop chit 2H dudi dang chét rdn mau tring.
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Hop chit 2I: Axit (S)2—(((2—((tert-butoxycarbonyl)amino)pyridin—4—

yl)metyl) (metyl)amino)-3—metylbutanoic

H

\/© Pd/CH N OH

N I]/ 2 Boc” | N I\Il/
P EtOACMeOH NS o

Hoa tan hop chit 2H (500mg, 1,17mmol, 1,00 dwong lugng) trong 10mL
AcOEt va 2mL metanol véi su ¢6é mat cua Pd/C (250mg) va dugc hydro hoé trong 3
gio & nhiét do moi trudng va ap suit khong khi. Loc méi truong phan Gmg va cb dic
dudi 4p suét giam dé thu dugc 254mg (64%) hop chit 2I duéi dang chit ran khong
mau

Hop chit 2J: tert-butyl (4—((3 S,6S,9S—,1OR)—9—((S)—sec—butyl)—lO—(2—((S)—2—
((1R,2R)-3—(((1S,2R)—1-hydroxy—1—phenylpropan—2—yl)amino)-1-metoxy—2—
metyl-3—oxopropyl)pyrolidin—1—yl)-2—oxoetyl)-3,6—diisopropyl—2,8—dimetyl—4,7—
dioxo—11—-oxa-2,5,8—triazadodecyl)pyridin—2—yl) carbamat

0
H
N o]
”2”\»-*'«\”'?*” Boc” S N\”gr"” g A g
= | 0. I) N~ | le} Boc I\ N H N
> >~ Q N | o A !l o_o
\ NH - ~ o)
(o] OH \ NH
HATU, DIEA, DMF o\ on

Hop chét 2J dugc tao ra theo cach tuong tw v6i hop chit 1ZG tir amin 2D
(85,2mg, 0,14mmol, 1,50 duong luong), axit 2I (31,7mg, 0,09mmol, 1,00 duong
lugng), HATU (42,9mg, 0,11mmol, 1,20 duong lugng) va DIEA (36,7mg, 0,28mmol,
3,02 duong lugng) trong DMF (3mL). Sau khi 1am bay hoi dén khd, thu dugc 100mg

san pham tho dudi dang chat ran mau trang.

Hoa tan hop chit 2J (100mg, 0,11mmol, 1,00 duwong lugng) trong 2mlL. DCM
va ImL TFA. Khudy trén phan tng trong 1 gid & nhiét d6 moi trudng, sau d6 co dic
duéi 4p sudt giam. Lam sach phén con lai (80mg) bang HPLC diéu ché (Pre-HPLC—
001 SHIMADZU, cot SunFire Prep C18 OBD, 5um, 19 x 150mm; pha giai hép:
nu6c/ACN duge dém vé6i 0,05% TFA; Gradien 20% dén 40% ACN trong 10 phut sau
d6 40% dén 100% ACN trong 2 phut; B do tia tir ngoai Waters 2489 & 254nm va
220nm). Thu duoc hop chit 2 véi hidu sudt 6% (6,3mg) dudi dang chét rdn mau tring.
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LC/MS/UV (cdt Ascentis Express C18, 2,7um, 4,6 x 100mm; 40°C;
1,8mL/phit, tr 10% &n 95% dung dich ACN (0,05% TFA) trong 6 phut);
ESI (Cy4sH73N70,, khéi luong du 823,56) m/z: 824,5 (MH") va 412,9 (M.2H'/2,
100%), 3,21 phut (99,2%, 210nm)

"H NMR (400MHz, CD;0D, ppm): & (Sw ¢6 mit cla chét dong phén quay) 7,81
- 7,79 (m, 1H); 7,39 - 7,29 (m, 5H); 6,61 - 6,59 (m, 2H); 4,84 - 4,52 (m, 1H); 4,32 -
4,02 (m, 1H); 3,90 - 2,98 (m, 10H); 2,90 - 2,78 (m, 1H); 2,55 - 0,81 (m, 39H).

Hop chit tham khio 3

metyl ((S)—2—((2R,3R)-3—((S)-1-((3R,4S,5S)—4—((S)—1V,3—dimetyl-2—((S)-3—
metyl-2—(metyl(pyridin—4—-ylmetyl)amino)butanamido)butanamido)-3—metoxy—
S;metylheptanoyl)pyrolidin—Z—yl)—3—metoxy—Z—metylpropanamido)—3—

phenylpropanoat, axit trifloaxetic

Iwiwz;

TFA

Hop chit 3A: fert-butyl (S)2—((1R,2R)-1-metoxy—3—(((S)-1-metoxy—1—
oxo—3—phenylpropan—2—yl)amino)—2—metyl-3—oxopropyl)pyrolidin—1—carboxylat

/

Boc (ONG®
H2N ol N

Et;N, DEPC, DMF Bd O O
o . - 0” o~

H
N

Hoa tan hop chdt 1D (3g, 10,44mmol, 1,00 duong lugng) va metyl (S)-2—
amino—3—phenylpropanoat (2,25g, 12,55mmol, 1,20 duong lugng) trong khi tro trong
DMF (40mL). Lam lanh dung dich dén 0°C sau d6 thém nhé giot DEPC (1,67mL,
1,05 duong lugng) va TEA (3,64mL, 2,50 duong lugng) vao. Khudy tron hén hop
phan tng 2 gi¢ & 0°C sau d6 & nhiét do mbi trudng qua dém. Pha logng hdn hop phan
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tmg bang 100mL nudc va chiét ba 1an bing 50mL EtOAc. Gom cac pha hitu co, ria
mot 14n bang 100mL KHSO, (1mol/L), mdt 14n bing 100mL NaHCO; (bdo hod), mot
14n bang 100mL NaCl (bdo hoa), sau d6 lam kho trén natri sulfat, loc va c¢d dic dudi
ap suat dé thu duoc 4g (85%) hop chat 3A dudi dang dau khong mau.

Hop chit 3B: 2,22-trifloaxetat cia metyl (S)-2—((2R,3R)-3-metoxy—2—
m@tyl—3—((S)—pyro1idin—2—y1)pr0panamido)—3—phenylproparioat

TFA H
oom MN
O 0

Hoa tan hop chat 3A (5g, 11,15mmol, 1,00 duong lugng) trong khi tro trong
DCM (40mL). Thém TFA (25mL) vao va khudy tron dung dich trong 2 gid. C6 dic

Boc

hdn hop phan tng duédi ap suit giam dé thu dugc 8g hop chit 3B dudi dang dau mau
vang.
Hop chit 3C: metyl (S)-2—((2R,3R)-3—((S)-1—((3R,4S,55)4—((S)—2—((((9H-

fluoren-9—-yl)metoxy)carbonyl)amino)-N,3—dimetylbutanamido)—3—-metoxy—5—

metylheptanoyl)pyrolidin—2—yl)-3—metoxy—2—metylpropanamido)—3—
phenylpropanoat

or? =g

DIEA, DEPC, DCM

O\

Hoa tan hop chét 3B (8,03g, 17,36mmol, 1,00 duong lugng) va 1W (9,1g,
17,34mmol, 1,00 duong lugng) trong khi tre trong DCM (80mL). Lam lanh dung dich
dén 0°C sau d6 thém nhé giot DEPC (2,8mL) va DIEA (12mL) vao. Khudy trén hdn
hop phén tng trong 2 git & 0°C sau d6 & nhiét do moi trudng qua dém. Pha lodng hdn
hop phan tng bang 200mL nuéc va chiét ba 14n bang 50mL DCM. Gom céc pha hitu
co, rira mot 1an b%lng 50mL KHSO4 (1mol/L), mot 1an bﬁng 50mL NaHCOj; (bdo hoa),
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mot 1an béng 50mL NaCl (bdo hoa), sau d6 1am kho trén natri sulfat, loc va co dac

dudi ap suét giam dé thu duoc 5g (34%) hop chit 3C dudi dang chat rin mau vang.

Hop chét 3D: metyl (S)-2—((2R,3R)~3—((S)~1~((3R.4S,55)-4—((S)-2—amino—

N,3—dimetylbutanamido)—3-metoxy—5—metylheptanoyl)pyrolidin—2—yl)-3—metoxy—2—
metylpropanamido)%- phenylpropanoat

0 ) o
FmocHN . N HoN N
\_/U\% 0.1% TBAFinDMF - \)L']I;\H/
N 0L © o P o_ © o
\ o7 ~NH \ o7/ NH
0 o]
O~

-

Hoa tan hop chit 3C (5.5g, 6,43mmol, 1,00 duong luong) trong khi tro trong
dung dich chira tetrabutylamoni florua (TBAF, 2,61g, 9,98mmol, 1,55 duong luong)
trong DMF (100mL). Khudy tron dung dich & nhiét d6 moi trudng trong 2 gid sau d6
pha loang v6i 100mL nudc va chiét ba 1an biang 50mL EtOAc. Gom cac pha hitu co
sau ‘d(’) lam kho trén natri sulfat, loc va c6 dic duéi ép suét giam dé thu duoc 3,3 g

(81%) hop chit 3D dudi dang chit rin mau vang.

Hop chit 3E: benzyl (S)-3—metyl-2—(metyl(pyridin—4—ylmetyl)amino)

butanoat
HN ' |
NaBH(OAc)3 Y o)
DCE

Hoa tan pyridin—4—carbaldehyt (1g, 9,34mmol, 1,00 duong liI(_rng) trong 10mL
1,2—dicloetan (DCE) véi su ¢6 mat cia hop chit 1ZC (2,9g, 11,25mmol, 1,21 duong
lwong) va titan isopropoxit (IV) (4,19mL, 1,40 duong lugng). Khudy tron hdn hop &
nhiét d6 moi truong trong 30 phit sau do thém 2,77g NaBH(OAc); (13,07mmol, 1,40
duong lugng) vao. Cho phép mdi truong phan Gng khuéy tron qua dém sau d6 trung
hoa bing 100mL nude va chiét hdn hop 3 1an bang 50mL AcOEt. Gom cé4c pha hitu co
va lam bay hoi dén kho. Lam sach phan con lai trén cot silic oxit v&i hén hop gém

EtOAc va PE (1:20) dé thu duoc 1,3g (45%) hop chit 3E du6i dang ddu khong mau.
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Hop chit 3F: Axit (S)-3—-metyl-2—(metyl(pyridin—4—ylmetyl)amino)butanoic

\'/:”/\Q _PdCHy N Nj:n/OH
l
SN

EtOAc

Hoa tan hop chit 3E (800mg, 2,56mmol, 1,00 duong luwong) trong 30mlL
AcOEt véi sy ¢6 mat cia Pd/C (300mg) va dugce hydro hod trong 3 gid & nhiét d§ mo1
trudng va ap sut khong khi. Loc mdi trudng phan tmg va cd dic dudi &p suét giam.
Lam sach phin con lai trén cot silic oxit véi hdn hop gdm DCM va MeOH (100:1 dén
5:1) dé thu dugc 100mg (18%) hop chét 3F dudi dang chat rdn mau tring.

Hoa tan hop chit 3D (50mg, 0,08mmol, 1,00 duong lugng) va 3F (26,34mg,
0,12mmol, 1,50 duong lugng) trong 3mL DCM. Lam lanh dung dich dén 0°C sau d6
thém 0,018mL DEPC va 0,0392mL DIEA vao. Khudy trén phan L’l’ﬁg 6 0°C trong 2 gid
sau d6 & nhiét dd moi truong qua dém. CH dac moi truong phan ung dudi ap suit giam
va 1am sach phan con lai (70mg) bing HPLC diéu ché (Pre-HPLC-001 SHIMADZU,
cdt SunFire Prep C18 OBD, 5 um, 19 x 150mm; pha giai hap:nuéc/ACN duoc dém véi
0,05% TFA; Gradien 20% dén 40% ACN trong 10 phut sau d6 40% dén 100% ACN
trong 2 phut; bd do tia tir ngoai Waters 2545 & 254nm va 220nm). Thu dugc hop chét

3 v6i hiéu suit 27% (20mg) dudi dang chit rin mau tring.

LC/MS/UV (cdt Ascentis Express C18, 2,7um, 4,6 x 100mm; 40°C;
1,5mL/phit, 10% dén 95% dung dich ACN (0,05% TFA) trong & phut);
ESI (C46H75NgOs, khéi luong du 836,5) m/z: 837,5 (MH") va 419,4 (M.2H'/2 (100%)),

7,04 phut (90,0%, 210nm)

'H NMR (400MHz, CD;0D, ppm): & (Su ¢6 mit cia chit ddng phan quay) 8,76
- 8,74 (m, 2H); 8,53 - 8,48 (m, 0,4H, NHCO trao ‘dbi khong hoan chinh); 8,29 - 8,15
(m, 0,8H, NHCO trao dbi khong hoan chinh); 8,01 (s, 2H), 7,31 - 7,22 (m, 5H), 4,88 -
4,68 (m, 3H); 4,31 - 4,07 (m, 2H); 3,94 - 2,90 (m, 18H); 2,55 - 0,86 (m, 38H).

-131-



30904

Hop chit tham khio 4

Axit (S)-2—((2R,3R)-3—((S)-1-((3R,48S,55)-4—((S)-NV,3—dimetyl-2—((S)-3—metyl-
2—(metyl(pyridin—4—ylmetyl)amino)butanamido)butanamido)-3—-metoxy—5—
metylheptanoyl)pyrolidin—2—yl)-3—-metoxy—2—-metylpropanamido)—3— |

phenylpropanoic, axit trifloaxetic

wiﬁ;

TFA

OH

Hoa tan hop chit 3 (100mg, 0,11mmol, 1,00 dwong lwong) trong hdn hop gdm
nuée (5mL), ACN (5mL) va piperidin (2,5mL). Cho phép khudy trén hdn hgp phan
ung qua dém sau do6 co ddc duédi p suét giam. Lam sach phan con lai bing HPLC diéu
ché (Pr_e—HPLC—OOl SHIMADZU, c6t SunFire Prep C18 OBD, S5pm, 19 x 150mm;
pha giai hip: nu6c/ACN duoc dém v6i 0,05% TFA; Gradien 20% dén 40% ACN
trong 10 phut sau d6 40% dén 100% ACN trong 2 phut; Bo do tia tir ngoai Waters

12545 & 254nm va 220nm), dé thu dugc 20mg (20%) hop chit 4 dudi dang chét rin

mau trang.

LC/MS/UV (c6t Ascentis Express C18, 2,7um, 4,6 x 100mm; 40°C;
1,5mL/phit, 10% dén 95% dung dich ACN (0,05% TFA) trong 8 phut);
ESI (C4sH7oNOs, khéi luong du 822,5) m/z: 823,5 (MH") va 412,4 (M.2H'/2, 100%),
6,84 phit (89,1%, 210nm). |

'H NMR (400MHz, CD;0D, ppm): & (Su ¢6 mit ciia chit ddng phan quay) 8,79
- 8,78 (m, 2H); 8,09 (m, 2H); 7,30 - 7,21 (m, SH); 4,80 - 4,80 (m, 1H), 4,36 - 0,87 (m,
58H). ‘
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Hop chit tham khio 6

metyl (S)-2—((2R,3R)-3—((S)-1-((3R,4S,5S)—4—((S)-2—((S)-2—((3—aminopropyl)
(metyl)amino)-3—metylbutanamido)-,3—dimetylbutanamido)-3-metoxy—5—
metylheptanoyl)pyrolidin—2—-yl)-3-metoxy—2—metylpropanamido)-3-

phenylpropanoat, axit bis trifloaxetic

O—

Hop chit 6A: metyl (2S)2-[(2R)-2-[(R)-[(2S)-1-[(3R.4S,5S)-4-[(2S)—2—
[(2S)-2—[(3—[[(tert-butoxy)carbonyl]amino]propyl)(metyl)amino]-3—metyl

butanamido]—N,3—dimetylbutanamido]-3—metoxy—5—metylheptanoyl]pyrolidin—2—
yl](metoxy)metyl]propanamido]-3—phenylpropanoat

O\

Hoa tan hop chit 3D (157,5mg, 0,25mmol, 1,00 duwong luong) ¢ 0°C trong khi
tro trong 3mL DCM véi sy ¢6 mit cla axit carboxylic 1ZF (78,7mg, 0,27mmol, 1,10
duong luong), DEPC (46ul) va DIEA (124pl). Khudy tron hdn hop phan tng 2 gio &
nhiét do thép va sau d6 loai bo bé 1am lanh va tiép tuc khuéy tron trong 4 gid. Sau do,
b dic hdn hop dudi ap sudt giam dé thu duge 200mg hop chit 6A duéi dang dau thé
mau vang. Dau nay duoc sir dung nhu trong budc tiép theo. ’

Hoa tan hop chéit 6A (200mg, 0,22mmol, 1,00 duong lugng) trong khi tro & 0°C
trong 2mL DCM. Thém nhé giot TFA (1mL) vao vi loai bd bé lam lanh. Khudy tron
hdn hop phan tmg 1 gid & nhiét dd mdi truong sau do o dac dudi 4p suét giam. Lam
sach phan con lai bing HPLC didu ché (Pre-HPLC-001 SHIMADZU, c¢dt SunFire
Prep C18 AOBD, 5pum, 19 x 150mm; Pha giai hép:nu:(’)rc / ACN dugc dém védi 0,05%
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TFA; Gradien 20% dén 40% ACN trong 10 phiit sau d6 40% dén 100% ACN trong 2
phit; B do tia tr ngoai Waters 2489 & 254nm va 220nm), dé thu duoc 60mg (26%,
hiéu sudt & 2 budc) hop chét 6 dudi dang chét rin mau tring.

LC/MS/UV (Zorbax Eclipse Plus C8, 3,5um, 4,6 x 150mm; ImL/phat, 40°C,
30 dén 80% dung dich metanol (0,1% H;PO,) trong 18 phiit); ESI (C43H;4N¢Os, khdi
lwong du 802,56) m/z: 804 (MH"); 11,50 phuit (91,5%, 210nm). |

"H NMR (300MHz, CD;0D, ppm): & (Su ¢6 mit cia chit ddng phan quay) 8,52
(d,-0,3H, NHCO trao di khong hoan chinh); 8,25 (d, 0,5H, NHCO trao déi khong
hoan chinh); 7,30-7,22 (m, 5H); 4,9-4.,6 (m, 3H); 4,2—4,0 (m, 1H); 4,0-0,86 (m, 61H).

Hop chit tham khio 7

Axit (S)-2—((2R,3R)-3—((S)-1—-((3R,4S,5S)—4—((S)—2—((S)—2—((3—aminopropyl)
(metyl)amino)-3—metylbutanamido)—/V,3—dimetylbutanamido)-3—metoxy—5-
metylh'eptanoyl) pyrolidin—2-yl)-3—metoxy—2—metylpropanamido)-3—

phenylpropanoic, axit bis trifloaxetic

OH

‘H.oé tan hop chit 6 (70mg, 0,08mmol, 1;00 duwong luong) trong hdn hop gdbm
nude (SmL), ACN (2,5mL)7va‘1 piperidin (5mL). Cho phép khudy tron hdn hop phan
ung qua dém & nhiét 46 moi truéﬁlg, sau d6 co dic du6i 4p suét giam. Lam sach phan
con lai HPLC diéu ché (Pre-HPLC-001 SHIMADZU, c6t SunFire Prep C18 OBD,
5pum, 19 x 150mm; Pha giai hép: nude/ ACN duge dém vai 0,05% TFA; Gradien 20%
dén 40% ACN trong 10 phut sau d6 40% dén 100% ACN trong 2 phiit; Bo do tia tir
ngoai Waters 2489 ¢ 254nm va 220nm), dé thu duoc 14,6mg (21%) hop chéit 7 dudi

dang chat rdan mau trang.
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LC/MS/UV (Ascentis Express C18, 2,7um, 4,6 x 100mm; 1,5mL/phut, 40°C, 0
dén 80% dung dich metanol (0,05% TFA) trong 8 phit); EST (C4,H7,NeOg, khéi lugng
du 788,54) m/z: 790 (MH"), 5,71 phut (96,83%, 210nm).
'H NMR (300MHz, CD;0D, ppm): & (Su ¢6 mit cuia chat ddng phén quay) 8,42
(d, 0,3H, NHCO trao dbi khong hoan chinh); 8,15 (d, 0,2H, NHCO trao d6i khong
hoan chinh); 7,31-7,21 (m, SH); 4,9-4,6 (m, 3H); 4,25-4,0 (m, 1H); 4,0-0,86 (m,
59H).

Hop chit 11
(S)-N—((3R,4S,5S)-3—metoxy—1—((S)-2—((1R,2R)-1-metoxy—2-metyl-3—oxo-3—
(((S)-2—phenyl-1—(thiazol-2—yl)etyl)amino)propyl)pyrolidin—1-yl)-5-metyl-1—

oxoheptan—4-yl)-N,3—dimetyl-2—((S)-3—metyl-2—(metyl(4—

(metylamino)phenetyl)amino) butanamido)butanamit, axit trifloaxetic

H
H
T N\:/U\T N
(0] /'\ O\ o} o
TFA \

o
N\

Qs

NH

Hop chit 11A: fert—butyl N-[4—(2-hydroxyetyl)phenyl]carbamat

H
HoN N
2 \@\/\ (Boc),0 g -
OH THF _ OH

Thém di-fert-butyl dicacbonat (16,7g, 77mmol, 1,05 duong lugng) vao dung

dich chira 2-(4-aminophenyl)etanol (10g, 72,9mmol, 1 duong luwong) trong THF
(200mL) va khudy phan ng qua dém & nhiét d6 mdi trudng. Pha lodng hén hop bang
EtOAc (200 mL), rira bing nude (200mL), sau d6 HC1 1M (100mL), sau d6 dung dich
nuée bdo hoa NaHCOj; (100mL) sau d6 nude mudi (100mL). Lam khd pha hitu co qua
MgSO, sau d6 1am bay hoi dén khé dudi ap sudt giam. Nghién san phdm thé hai 1an
bang heptan (150mL) va lam kho trong chan khong dé thu duoc hop chit 11A 14 chét
rin mau tring (14,7g, 84%). |
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Hop chit 11B: tert—butyl N-[4—(2—oxoetyl)phenyl]carbamat

H H
Boc/N\©\/\ Dess-Martin BOC/N\@\/\
—_—.
oH DPCM =0

Hoa tan hgp chit 11A (2,5g, 10,5mmol, 1,00 dubng lugng) trong 25mL DCM
sau d6 1am lanh dén -78°C. Thém nho giot dung dich Dess—Martin Periodinan (DMP,
6,71g, 15,8mmol, 1,5 duong lugng) trong DCM (10mL). Loai bo bé 1am lanh va tiép
tuc khudy tron trong 1 gid' & nhiét d6 méi trudng. Trung hoa phan g nay bang 60mL
hdn hop gdm dung dich nuée natri bicacbonat bio hoa va dung dich nuéc Na,S,03 bio
hoa theo ty 1& 50/50. Chiét dung dich thu dugc 3 1an bing 30mL EtOAc. Gom cac pha
hitu co, rira hai 14n béng dung dich nudc NaCl bao hoa , 1am kho trén natri sulfat khan,
loc va ¢b dic dudi 4p suét giam. Lam sach phan con lai trén silicagel (EtOAc/PE 1/15)
dé thu duoc 1,0g (40%) hop chét 11B dudi dang chit rin mau vang nhat.

Hop chit 11C: benzyl (25)2—[[2—~(4-[[(tert-butoxy)carbonyl]amino]phenyl)

etyl](metyl)amino]—-3—metylbutanoat.

THF,DIEA NaBH(OAc)3

Hoa tan hop chat 1ZC (3,5g, 13,6mmol, 1,1 duong luong) trong THF (30mL)
vGi su ¢6 mat cia DIEA (6,4g, 49,7mmol, 4,0 duong lugng), aldehyt 11B (2,9g,
12,3mmol, 1,0 duong lugng) va natri triaxetoxyborohydrua (5,23g, 49,7mmol, 2,0
duong luong). Cho phép khudy tron hdn hop phan ting qua dém & nhiét d6 mdi trudng,
sau d6 trung hoa bing 60mL dung dich natri bicacbonat bdo hoa. Chiét dung dich thu
dugc 3 1an bang 30mL EtOAc. Gom céc pha hitu co, rira hai 14n bang dung dich nuéc
NaCl bdo hoa, 1am kho trén natri sulfat khan, loc va c6 dac dudi ap suét gidam. Lam
sach phin con lai trén silica gel (EtOAC/PE 1:20) dé thu dugc 3,7g (68%) hop chét

11C duéi dang diu mau vang.
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Hop chit 11D: Axit (2S)-2-[[2—(4—[[(tert—butoxy)carbonylJamino]phenyl)-
etyl] (metyl)amino]-3-metylbutanoic |

H
N
@\/\ v@ P PG o \©\ﬁ OH
‘N
)

MOH

Hoa tan hop chit 11C (2g, 4,5mmol, 1 duong lugng) trong 10mL metanol véi
su c6 mit cua Pd/C (2g)'vé dugc hydro hoa trong 2 gio & nhiét d6 va ap suit binh
thuong. Loc moi trudong phan ting va ¢d dic dudi ap sudt giam dé thu duoc 1,2g (75%)

hop chét 11D dudi dang ddu mau vang.

Hop chit 11E: Axit (28)-2-[[2—(4—[[(tert-

butoxy)carbonyl](metyl)amino]phenyl) etyl](metyl) arhino]—3~metylbutanoic’

|
_N
m .
j;( NaH ,THF Njin/OH
l O

Hoa tan hop chat 11D (1,2g, 3,4mmol, 1,00 dwong lugng) trong khi tro trong
THF (20mL). Lam lanh mdi truong phan tmg bing bé nudc d4 sau d6 thém theo cac
phan NaH (60% trong diu, 549mg, 13,7mmol, 4,0 duong lugng) vao, tiép theo
iodometan (4,9g, 34mmol, 10 duong lugng). Cho phép phan ting khudy tron qua dém
& nhiét do moi trudng, sau do6 trung hoa bing nudc va rira bang 100mL EtOAc. Piéu
chinh d6 pH cta dung dich nu6c dén 6 dén 7 bang IN HCL. Chiét dung dich nuéc nay
3 14n bang 100mL EtOAc. Gom cic pha hitu co, 1am khé trén natri sulfat, loc va co
diic dé thu dugc 800mg (64%) hop chat 11E dudi dang chit rin mau vang.

Hop _chit 11F: tert-butyl N—{4—2—-[[(1S)-1-{[(1S)-1-[(3R,48S,5S)-3—
metoxy—1—-[(2S)-2—[(1R,2R)-1-metoxy—2—metyl-2—[[(1S)-2—phenyl-1—(1,3-thiazol-

2-yl)etyl]carbamoyl]etyl]pyrolidin—1—yl]-5—metyl-1—oxoheptan—4y]]
(metyl)carbamoyl]-2—metylpropyl]carbamoyl]-2—metylpropyl](metyl)amino]
etyl)phenyl]-N- metylcarbamat
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N= DEPC,DIEA,DCM

Hop chat 11F dugc tao ra theo cach tuong tu véi hop chit 6A tir amin 1Y
(150mg, 0,22mmol, 1,2 duong luong) va axit 11E (70mg, 0,19mmol, 1,0 duong
luong). Sau khi lam sach trén silicagel (EtOAc/PE 1:1)1 thu dugc 100mg (52%) san

phdm mong muodn dudi dang chat ran mau vang nhat.

Hop chét 11 duoc tao ra theo cich tuong tu nhu d6i v&i hop chit 1 tir hop chét
trung gian 11F (100mg, 0,1lmmol). Lam sach phan con lai HPLC diéu ché (Pre—
HPLC-001 SHIMADZU, c6t SunFire Prep C18 OBD, Spm, 19 x 150mm; Pha giai
hap: nu6c/ACN duge dém véi 0,05% TFA; Gradien 20% dén 40% ACN trong 10 phut
sau d6 40% dén 100% ACN trong 2 phut; B do tia tir ngoai Waters 2489 ¢ 254nm va
220nm). Thu duoc ‘hc_rp chét 11 v6i hiéu sudt 39% (39,7mg) dudi dang chit rin mau

tréng.

LC/MS/UV (Eclipse Plus C8, 3,5um, 4,6 x 150mm; 1mL/phut, 40°C, 50 dén
95% dung dich metanol (0,05% TFA) trong 18 phut); ESI (CsoH77N706S, khéi lugng
du 903.57) m/z: 904,5 (MH"), 7,53 phut (93,68%, 254nm).

"H NMR (300MHz, CD;0D, ppm): & (Su c6 mit cia chét déng phén quay) 8,84 |
(d, 0,5H, NHCO trao dbi khong hoan chinh); 8,7-8,5 (m, 0,9H, NHCO trao dbi khong
hoan chinh); 7,76-7,73 (m, 1H); 7,55 - 7,4 (m, 1H); 7,28-7,22 (m, 7H); 7,08-7,05 (m,
2H); 5,51-5,72 (m, 1H); 4,9-4,80 (m, 2H); 4,3-0,7 (m, 60H).
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Hop chét 12
metyl (S)-2—((2R,3R)-3—((S)-1-((3R,4S,5S)—4—((S)—V,3—dimetyl-2—((S)-3—metyl-
2—(metyl(4—(metylamino)phenetyl)amin0)butanamido)butanamido)¥3—metoxy—5—
metylheptanoyl)pyrolidin—2—-yl)-3—-metoxy—2—metylpropanamido)-3-

phenylpropanoat axit trifloaxetic
& IM?% %

O—

Theo cach tuong tu nhu d6i vé6i cac pha cudi cling trong qua trinh tdng hop hop
chéit 1, hop chét 12 duoc tao ra & hai bude tir amin 3D (118mg, 0,19mmol) va axit 11E
(82mg, 0,22mmol). Lam sach phan con lai cubi cing bang HPLC diéu ché (Pre—
HPLC-001 SHIMADZU, cdt SunFire Prep C18 OBD, 5um, 19 x 150mm; Pha giai
hép: nu6c/ACN duge dém véi 0,05% TFA; Gradien 20% dén 40% ACN trong 10 phut
sau d6 40% dén 100% ACN trong 2 phut; Bd do tia tr ngoai Waters 2489 & 254nm va
220nm). Thu dugce hop cht 12 véi hiéu sudt 7% (13,7mg) duéi dang chét rén mau

trang

LC/MS/UV (Eclipse Plus C8, 3,5um, 4,6 x 150mm; 1mL/phut, 40°C, 40 dén
95% dung dich metanol (0,05% TFA) trong 18 phut); ESI (C4oH73NOs, khéi luong du
878,59) m/z: 879,7 (MH"), 10,07 pht (90,6%, 254nm).

'H:NMR (300MHz, CD;0D, ppm): & (Su ¢6 mit clia chit ddng phan quay) 7,40
(se, 2H); 7,38-7,22 (m, 7H); 4,95—4,7 (m, 3H); 4,2-4,0 (m, 1H); 3,9-0,86 (m, 62H).
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Hop chit 13
Axit (S)-2—((2R,3R)-3—((S)-1-((3R,4S,5S)—4—((S)—N,3—dimetyl-2—((S)-3—metyl-
2—(metyl(4—(metylamino)phenetyl)amino)butanamido)butanamido)—S—metoxy—SQ
metyl heptanoyl)pyrolidin—2—yl)—3—metoxy——Z—metylpropahamido)—3—

phenylpropanoic, axit trifloaxetic

H
: N\)L,il N
~ o_ O
TFA O A ~ Q
o7 ~NH
’ 0

OH

Hop chét 13 dugc tao ra theo cach twong tw nhu d6i voi hop chét 7 tir hop chat
12 (100mg, 0,10mmol). Lam sach phan con lai bang HPLC diéu ché (Pre-HPLC-001
SHIMADZU, c¢6t SunFire Prep C18 OBD, 5um, 19 x 150mm; Pha giai hép:
nr6c¢/ACN duge dém véi 0,05% TFA; Gradien 20% dén 40% ACN trong 10 phit sau
d6 40% dén 100% ACN trong 2 phit; Bd do tia tir ngoai Waters 2489 & 254nm va
220nm). Thu dugc hop chit 13 v6i hiéu sudt 20% (20 mg) dudi dang chit rin mau

tring.

LC/MS/UV (Ascentis Express C18, 2,7um, 4,6 x 100mm; 1,5mL/phat, 40°C,
10 dén 95% dung dich metanol (0,05% TFA) trong 8 phut); ESI (C4H76N¢Os, khéi
lugng du 864,57) m/z: 865,6 (MH+), 6,05 phﬁt'(90,9%, 210nm).

"H NMR: (300MHz, CD;0D, ppm): & (Su c6 mit cla chit ddng phan quay)
7,32-7,19 (m, 9H); 4,9—4,65 (m, 3H); 4,2—4,0 (m, 1H); 3,9-0,86 (m, 59H).
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Vidu 14

(S)—Z—((S)—2—((3—aminobenzyl)(metyl)amino)—3—metylbutanamido)—N—
((3R,4S,55)-3—metoxy—1—((S)—2—((1R,2R)-1-metoxy—2-metyl-3—ox0-3—(((S)-2-
phenyl-1—(thiazol-2—yl)etyl)amino)propyl)pyrolidin—1-yl)-5—metyl-1—
oxoheptan—4—yl)-N,3—dimetylbutanamit, axit trifloaxetic

IN?@Y%

S

TFA

Hop chit 14A: tert—butyl (3—(hydroxymetyl)phenyl) carbamat

Boc,0 /@V
OH ——  Boc. OH
HoN THF N

H

Hoa tan (3—aminophenyl)metanol (3g, 24,36mmol, 1,00 duong luong) trong
THF (60mL) ma sau d6 thém di—zer—butyl dicacbonat (6,38g, 29,23mmol, 1,20 duong
lwong) vao. Cho phép khudy tron hon hop phan img qua dém & nhiét d6 moi truong va
sau d6 pha loang phan tng bang cach thém 200mL nuéc. Chiét san phim 3 14n bing
100mL AcOFEt va sau d6 gom cac pha hitu co, lam khd trén natri sulfat, loc va co dic
dué6i 4p sudt giam dé thu dugc san phim tho (13,85g hop chét 14A) dudi dang dau

mau vang.
Hop chét 14B: rert-butyl (3—formylphenyl)carbamat

MnOz
Boc . OH I .Boc\N _O

N DCE N

VHOé tan hop chit 14A (13,8g, 61,81mrhol, 1,00 duong lugng) trong DCE
(400mL) va sau d6 thém MnO, (54g, 621,14mmol, 10,05 duong lugng). Cho phép
khudy trén hdn hop & nhiét 9 mdi truong trong 3 ngdy ma sau do loai bo chét rin

bang cach loc. Lam bay hoi phén loc dén kho va 1am sach phén con lai trén cdt silic
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oxit v6i hén hop gdm EtOAc va PE (1:30) dé thu dugc 3g (22%) hop chét 14B duéi

dang chat ran mau trang.

Hop chit 14C: benzyl (S)-2—~((3—((tert-butoxycarbonyl)amino)benzyl)

(metyl)amino)—3—metylbutanoat
Boc. /©\¢ @/\ jiﬂ/ \/@

N
H THF,DIEA NaBH(OAC

Hoa tan hop chét 14B (1g, 4,52mmol, 1,00 duong lugng) trong 20mL THF véi
su c6 mat cda hop chat 1ZC (1,16g, 4,50mmol, 1,00 duong lugng), DIEA (3mL) va
NaBH(OAc); (1,92g, 9,06mmol, 2,01 duong lugng). Cho phép khudy trén hén hop
phan tng qua dém & nhi€t do moi trudong va sau d6 trung hoa bang 100mL nudc va
chiét 3 1an béng 50mL AcOEt. Gom céc pha hiru co, 1am khd trén natri sulfat, léc va
c¢d dic. Lam sach phan con lai trén cét silic oxit véi hdn hop gém EtOAc va PE (1:50)
d8 thu duoc 1,9g (99%) hop chit 14C dudi dang chat rin mau tring.

Hop chit 14D: Axit (S)-2—((3—((fert—

butoxycarbonyl)amino)benzyl)(metyl)amin0)~3—metylbutanoic

5 /H [\I]/O\/@ _PdiCH, j:ﬂ/OH
oc \©/\l I EtOAc/MeOH \©/\

Hoa tan hop chét 14C (1g, 2,34mmol, 1,00 duong lugng) trong 30mL AcOEt
va 4mL metanol v6i su ¢6 mat cua Pd/C (400mg) va dugc hydro hod trong 1 gio &
nhiét 36 mdi trudng va ap sudt khong khi. Loc mdi trudng phan tmg va co dic dudi ap

sudt giam dé thu duoc 680mg (86%) hop chit 14D duéi dang chét rin mau trang.
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Hop chit 14E: tert-butyl  (3—((3S,6S,9S,10R)—9—(S)—sec—butyl)-3,6—
diisopropyl—10—2—((S)-2—((1R,2R)-1-metoxy—2—metyl-3—oxo-3—(((S)-2—-phenyl-

1—(thiazo1—2—y1)etyl)amino)propyl)pyrolidin—1—y1)—2—0xoety1)—2,8—dimety1—4,7—
dioxo—11—-oxa-2,5,8- triazadodecyl)phenyl) carbamat

HZN\/U\I%(
At oLo o
| NH

(0]

el e S0 e,

: &S

Téng hop hop chit 14E theo céch twong ty nhu d6i voi hop chét 3 tir amin 1Y
(100mg, 0,15mmol, 1,00 duong lugng), axit 14D (102,27mg, 0,30mmol, 2,00 duong
luéng), DEPC (0,053mL) va DIEA (0,046mL) trong DCM (3mL). Lam sach san pham
thd (80mg) trén cot silic oxit v6i hdn hop gdm EtOAc va PE (1:1) dé thu duoc 100mg

(67%) hop chat 14E dudi dang chét rin mau vang nhat.

Téng hop hop chét 14 theo cach tuong tu nhu d6i véi hop chét 2 tir hop chét
trung gian 14E (100mg, 0,10mmol, 1,00 duong-lugng). Lam sach san phidm tho
(80mg) bing HPLC didu ché (Pre-HPLC-001 SHIMADZU, cot SunFire Prep C18
OBD, 5pum, 19 x 150mm; Pha gii hép: nudc/ ACN dugc dém vdi 0,05% TFA;
Gradien 20% dén 40% ACN trong 10 phut sau d6 40% dén 100% ACN trong 2 phut;
bo do tia tir ngoai Waters 2545 & 254nm va 220nm). Thu dugc hop chit 14 véi hiéu

sudt 10% (10mg) dudi dang chit rin mau tring.

LC/MS/UV (cot Eclipse plus C8, 3,5um, 4,6 x 150mm; 40°C; 1,0mL/phut, 40%
dén 95% dung dich MeOH (0,05% TFA) trong 18 phut); ESI (C4sH73N;706S, khéi
luong du 875,5) m/z: 876,5 (MH') va 438,9 (M.2H'/2, 100%), 11,35 phiit (95,6%,
210nm).

"H NMR (400MHz, CD;0D, ppm): & (Sy ¢6 mat cia chét déng phan quay) 8,92
- 8,86 (m, 0,4H, NH trao déi khong hoan chinh); 8,70 - 8,54 (m, 0,6H, NH trao ddi
khong hoan chinh); 7,88 - 7,78 (m, 1H); 7,60 - 7,50 (m, 1H); 7,45 - 6,97 (m, 9H); 5,80
- 5,65 (m, 1H); 4,85 - 4,70 (m, 1H); 4,40 - 0,80 (m, 56H).
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Hop chit 15

metyl (S)-2—((2R,3R)-3—((S)-1—((3R,4S,55)—4—((S)2—((S)-2—((3—aminobenzyl)
(metyl)amino)—3—metylbutanamido)—/V,3—dimetylbutanamido)-3-metoxy—5—
metylheptanoyl)pyrolidin—2—yl)-3-metoxy—2—metylpropanamido)-3-

phenylpropanoat, axit t-riﬂoaxetic

Iwﬂ?w?i

TFA
(O

Hop chit 15A: metyl (S)2—((2R,3R)-3—((S)-1—((3R.4S,5S)-4—((S)-2—((S)-
2—((3—((tert-butoxycarbonyl)amino)benzyl)(metyl)amino)-3—metylbutanamido)-N,3—

rdimetylbutanamidb)—S—metoxy-—S—metylheptanoyl)pyrolidin—2—yl)—3—metoxy—Z—
metylpropanamido)—3—phenylpropanoat

H
BOC/N\Q/\T OH
© DEPC, DIEA, DCM

Oo—

Hop chét 15A dugc téng hop theo cach tuong ty nhu d6i v6i hop chét 3 tir amin
3D (200mg, 0,32mmol, 1,00 duong lugng), axit 14D (212,6mg, 0,63mmol, 2,00
duong lugng), DEPC (0,1103mL) va DIEA (0,157mL, 3,00 duong Iugng) trong DCM
(5mL). Lam sach san phim thd trén c6t silic oxit v6i hdn hop gém EtOAc va PE (1:1)
dé thu duge 200mg (67%) hop chit 15A dudi dang chat rdn mau vang.

Hop chét 15: Hop chit 15 duoc téng hop theo cach twong tu nhu d6i véi hop
chét 2 tir hop chét trung gian 15A (200mg, 0,21mmol, 1,00 duong lugng). Lam sach

san phdm thé HPLC diéu ché (Pre-HPLC-001 SHIMADZU, cdt SunFire Prep C18
OBD, 5um, 19 x 150mm; Pha giai hép: nudc/ ACN duogc d&m véi 0,05% TFA;
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Gradien 20% dén 40% ACN trong 10 phit sau d6 40% dén 100% ACN trong 2 phut;
bd do tia tir ngoai Waters 2545 & 254nm va 220nm). Thu duoc hop chat 15 vé6i hiéu
sudt 19% (38,6mg) dudi dang chit rdn mau tring.

LC/MS/UV (Cot Ascentis Express C18, 2,7um, 4,6 x 100mm; 40°C;
1,5mL/phit, 10% dén 95% dung dich MeOH (0,05% TFA) trong 8 phut);
ESI (C47H74N¢Os, khéi luong du 850,5) m/z: 851,5 (MH") va 426,4 (M.2H+/2, 100%),
6,61 phut (91,1%, 210nm). '

'H NMR (400MHz, CD;0D, ppm): & (Su ¢6 mit ciia chit ddng phan quay) 7,53
- 7,42 (m, 1H); 7,35 - 7,18 (m, 8H); 4,88 - 4,79 (m, 2H); 4,42 - 4,00 (m, 3H); 3,93 -
2,71 (m, 22H); 2,61 - 0,81 (m, 33H).

Hop chit 20
(S)—2—((S)—2—((4—amin0benzyl)(metyl)amino)—3—metylbutanamido)—N—
((3R,4S,5S5)-3—metoxy—1—((S)2—((1R,2R)—1-metoxy—2-metyl-3—ox0-3—(((S)—2—
phnyl-1—(thiazol-2—yl)etyl)amino)propyl)pyrolidin—1-yl)-5-metyl-1—-oxoheptan—
4-yl)-N,3—dimetylbutanamit, axit trifloaxetic

o ﬁ?«w%

TFA

Hop chit 20 dugc tao ra theo cach twong tu nhu d6i véi hop chét 1, tir amin
1ZC va aldehyt tuong Gng. '

4-nitrobenzaldehyt c¢6 lién quan dén qu4 trinh téng hop hop chét 20 c6 ban sén
trén thi trudong.

Qua trinh tdng hop hop chit 20 dugc hoan thanh bang cach khir nhém nitro.
Qué trinh nay dwoc thuc hién nhu sau: hoa tan (2S)-N-[(3R,4S,55)-1-[(2S)—2-
[(1IR,2R)-2-[[(1S,2R)-1-hydroxy—1—phenylpropan—2—yl]carbamoyl]-1-metoxy—2—
metyletyl]pyrolidin—1-yl]-3—-metoxy—5—-metyl-1—-oxoheptan—4—yl]-N,3—dimetyl-2—

-145-



30904

[(2S)-3—metyl-2—[metyl[(4—nitrophenyl)metyl]amino]butanamido]butanamit (40mg,
0,05mmol, 1,0 duong lugng) trong 15mL etanol. Thém thiéc clorua dugc dihydrat hoa
(I) 317mg, 1,4mmol, 30 duong lugng) vao va dung dich dugc cho phép khudy tron
trong 3 ngady & nhiét do moi truong. Trung hoa phén Umg nay bing 50mL nuéc, sau d6
chiét ba 1in bing 50mL EtOAc. Gom céc pha hitu co, 1am kho trén natri sulfat khan,
loc va ¢b dic dudi ap suat gidm dé thu dugc hop chit 20 & trang thai thd (d¢ tinh khiét:
93,2%; luong: 21,6mg). o

Lam sach hop chét nay bang HPLC diéu ché (Pre-HPLC-001 SHIMADZU,
Cot SunFire Prep C18 OBD, 5um, 19 x 150mm; Pha giai hép: nuée/ ACN dugc dém
v6i 0,05% TFA; Gradien 20% dén 40% ACN trong 10 phut sau d6 40% dén 100%
ACN trong 2 phat; B do tia t& ngoai Waters 2489 & 254nm va 220nm), dé thu dugc

mudi TFA tuong Gmg dudi dang chét rén mau tréng.

'H NMR: (400MHz, CD3OD, ppm): & (Su c6 mit cia chit ddong phan quay)
7,85-7,80 (m, 1H); 7,6-7,5 (m, 1H); 7,4-7,15 (m, 5H); 7,1-7,05 (m, 2H); 6,73-6,70
(m, 2H); 5,8-5,55 (m, 1H); 5,0-4,7 (m, 2H); 4,254,05 (m, 1H); 4,0-0,8 (m, 54H),
LC/MS/UV ESI: (C4gH73N70,S, khdi luong du 875,53) m/z 876 (MH'), 439 [75%,
(M,2H")/2]; UV: RT = 4,83 phut (96,8%, 254 nm). 'H NMR (400MHz, CD;0D, ppm):
O (Su c6 mit cua chét déng phan quay) 7,85-7,80 (m, 1H); 7,6-7,5 (m, 1H); 7,4-7,1
(m, 7H); 6,76—6,72 (m, 2H); 5,8—5,55 (m, 1H); 4,9-4,65 (m, 2H); 4,25-4,05 (m, 1H);
4,0-0,8 (m, 54H).

Hop chit 29
Axit (S)-2—(2R,3R)-3—((S)-1-((3R,4S,55)-4—((S)—2—((S)-2—((3—aminobenzyl)
(metyl)amino)—3-metylbutanamido)—N,3—dimetylbutanamido)-3—-metoxy—5—
metylheptanoyl)pyrolidin—2—yl)-3—metoxy—2—metylpropanamido)—-3—

phenylpropanoic, axit trifloaxetic

IN?%&;

TFA
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Hoa tan hop chét 15 (100mg, 0,10mmol, 1,00 duong lugng) trong hdn hop gdm
nude (SmL), ACN (5mL) va piperidin (2,5mL). Cho phép khudy tron hdn hop phan
ung qua dém & nhiét d§ mdi trudng va sau d6 cd ddc dudi ap suit giam. Lam sach
phan con lai bing HPLC diéu ché (Pre-HPLC-001 SHIMADZU, Cot SunFire Prep
C18 OBD, 5um, 19 x 150mm; Pha giai hflp: nuée/ ACN duoc dém véi 0,05% TFA;
Gradien 20% dén 40% ACN trong 10 phut sau d6 40% dén 100% ACN trong 2 phut;
Bo do tia t&r ngoai Waters 2545 & 254nm va 220nm), dé thu dugc 20mg (20%) hop

chét 29 dudi dang chét rin mau tring.

LC/MS/UV (Cét Eclipse Plus C8, 3,5um, 4,6 x 150mm; 40°C; 1,0mL/phut, 40%
dén 95% dung dich MeOH (0,05% TFA) trong 18 phut); ESI (C46H7,N¢Os, khdi luong
du 836,54) m/z: 837,5 (MH") va 419,4 (M.2H'/2, 100%), 10,61 phut (92,5%, 210nm).

'H NMR: (400MHz, CD;0D, ppm): & (Su ¢6 mit ciia chat déng phan quay) 7,38
- 7,15 (m, 6H); 7,00 - 6,99 (m, 3H); 4,85 - 4,68 (m, 2H); 4,37 - 3,38 (m, 11H); 3,31 -
2,70 (m, 8H); 2,60 - 0,82 (m, 35H).

Hop chit 61
(S)-2-((S)-2-((4-aminophenetyl)(metyl)amino)-3-metylbutanamido)-/V-
((3R,4S,5S)-3-metoxy-1-((S)-2-((1R,2R)-1-metoxy-2-metyl-3-0x0-3-(((S)-2-phenyl-
1-(thiazol-2-yl)etyl)amino)propyl)pyrolidin-1-yl)-5-metyl-1-oxoheptan-4-yl)-V,3-

* dimetylbutanamit
H
5 A | 0L O ’
. U P
N\
Q\/S

Hop chét 61A: N-(4-aminophenetyl)-N-metyl-L-valin dihydroclorua

BocHN HoN
N N
0 ‘ 0
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Hoa tan hop chit 11D (962mg, 2,7 5mmol) trong 10ml dung dich c6 ban sin
trén thi trudng chira HCI trong propan-2-ol (5 - 6M) Va khudy & nhiét d trong phong
trong 2 gid. Phan tich TLC biéu thi su tiéu thu hoan toan vat liéu ban dau. Lam bay hoi

~dung mdi dudi ap suét giam va chat rdn mau vang thu duoc dugc nghién véi Et,O (2 x
10ml). Lam kho san pham trong chan khong dé thu dugc hop chét 61A 1a chit rén mau
vang (322mg, 47%). |

Hop chit 61: Hoa tan axit carboxylic 61A (73mg, 0,23mmol, 1 duong luong)
va amin 1Y (150mg, 0,23mmol, 1 duong lugng) trong DMF kho (2ml). Thém DIEA
(158ul, 0,90mmol, 4 duong lugng) va DECP (cliing dugc goi la DEPC) (51pl,
0,34mmol, 1,5 duong lugng) vao va phan ng dugce khudy trong 4 gid & nhiét do trong
phong. Phan tich bing LC-MS thé hién sy tiéu thu hoan toan vat liéu ban dau. Lam
bay hoi dung mdi duéi 4p sudt gidm va 1am sach phan con lai bing sic ky nhanh trén
silicagel (DCM/MeOH) dé thu dwoc hop chét 61 1a chit rin mau vang nhat (83mg,
40%).

'H NMR: (500MHz, DMSO-dg, ppm): & (Su ¢6 mit clia chat dong phan quay),
8,86 (d, 0,5H, NHCO); 8,65 (d, 0,5H, NHCO), 8,11-8,05 (m, 1H, NHCO), 7,80 (d,
0,5H, thiazol), 7,78 (d, 0,5H, thiazol), 7,65 (d, 0,5H, thiazol), 7,63 (d, 0,5H, thiazol),
732 — 7,12 (m, SH), 6,83 (d, J=8,3 Hz, 2H), 6,45 (d, J/=8,3 Hz, 2H), 5,56 — 5,49 (m,
0,5 H), 5,42 — 5,35 (m, 0,5H), 4,78 (s, 2H, NH,), 4,74 — 4,46 (m, 2H), 4,01 — 0,66 (m,
57H).

HPLC (Xbridge Shield C18, 3,5um, 4,6 x 50mm; 3,5rril/ph1'1t, 40°C, 0 dén 95%
dung dich MeCN (0,1% TFA) trong 2,25 phut sau d6 95% MeCN trong 0,5 phut, Tr =
1,31 phut (96,5%, 220nm). '

m/z (Q-TOF ESI") 890,5558 (2%, MH', C4H76N;06S doi héi 890,5572),
445,7834 (100%, (MH,)**, C4oH77N;O04S doi hoi 445,7823).
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Hop chit 62
Metyl ((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((S)-2-((4-
aminophenetyl)(metyl)amino)-3—metylbutananiido)—N,S-dimetylbutanamido)-3-
metoxy-S-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-

phenylalaninat

O—

Hop chit 62 duoc tao ra theo cach twong tu nhu d6i v6i hop chét 61, bang cach
st dung axit carboxylic 61A (69mg, 0,21 mmol, 1 duong luong), amin 3D (135mg,
0,21mmol, 1 duong lugng), DIEA (75ul, 0,43mmol, 2 duong luong) va DECP (49ul,
0,32mmol, 1,5 dwong lwong). Lam sach san phdm thd bang sic ky nhanh trén silicagel
(DCM/MeOH) dé thu duoc hop chét 62 14 chit rin mau vang nhat (82mg, 45%)).

'H NMR: (500MHz, DMSO-ds, ppm): & (Su ¢6 mit ctia chit ddng phan quay),
8,50 (d, J=8,3, 0,5H, NHCO); 8,27 (d, J=8,0, 0,5H, NHCO), 8,15-8,04 (m, 1H,
NHCO), 7,27 - 7,13 (m, 5H), 6,86 — 6,79 (m, 2H), 6,48 — 6,42 (m, 2H), 4,78 (s, 2H,
NH,), 4,74 — 4,44 (m, 3H), 4,01 — 3,72 (m, 1,5H), 3,66 (s, 1,5H, CO,Me), 3,63 (s,
1,5H, CO,Me), 3,57 - 0,65 (m, 55,5H).

HPLC (Xbridge Shield C18, 3,5um, 4,6 x 50mm; 3,5ml/phut, 40°C, 0 dén 95%
dung dich MeCN (0,1% TFA) trong 2,25 phut sau d6 95% MeCN trong 0,5 phut, Tr =
1,29 phut (95,3%, 220nm).

m/z (Q-TOF ESI") 865,5800 (2%, MH', C4H7NOg doi héi 865,5797),
433,2937 (100%, (MH,)**, C4sH7sNOg d0i hoi 433,2935).
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Hop chit 63
((2R,3R)-3-((S)-1-((3R,4S,5S5)-4-((S)-2-((S)-2-((4-aminophenetyl)(metyl)amino)-3-
metylbutanamido)-N,3-dimetylbutanamido)-3-metoxy-5-
metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin
2,2,2-trifloaxetat

OH

Hoa tan hop chit 62 (23mg, 0,03mmol) trong hdn hop gdm nuéc (Iml) va
axetonitril (1ml). Thém piperidin (0,75ml) vao va hdn hop duge khudy & nhiét do
trong phong trong 5 gi¢. Phan tich TLC bidu thi su tiéu thu hoan toan vt lidu ban dau.
Lam bay hoi dung moi duéi ap suét giam, va phén con lai dugc lam sach b?ing HPLC
diéu ché (SunFire Prep c6t C18 OBD, 5um, 19 x 150mm; pha dong: nuéc/MeCN dugce
dém vé6i 0,1% TFA; Gradien 20% dén 40% MeCN trong 10 phut, sau d6 40% dén
100% MeCN trong 2 phut; bd do tia t& ngoai Waters 2545 & 254nm dén 220nm). Thu
dugc hop chit 63 1a chét rin mau tring (14mg, 66%).

'H NMR: (500MHz, DMSO-ds, ppm): & (Su c6 mit ciia chit dong phéan quay),
12,7 (s(br), 1H, CO,H), 9,58 (m(br), 1H); 9,04 — 8,89 (m, 1H), 8,41 (d, 0,6H, NHCO),
8,15 (d, 0,4H, NHCO), 7,27 — 7,13 (m, 5H), 7,13 — 6,99 (m(br), 2H), 6,90 — 6,64
(s(br), 2H), 4,77 — 3,40 (m, 10H), 3,34 — 2,75 (m, 20H), 2,34 — 1,94 (m, 4H), 1,90 —
0,7 (m, 25H).

HPLC (Xbridge Shield C18, 3,5um, 4,6 x 50mm; 3,5ml/phut, 40°C, 0 dén 95%
dung dich MeCN (0,1% TFA) trong 2,25 phut sau d6 95% MeCN trong 0,5 phut, Tr =
1,24 phat (100%, 220nm).

m/z (Q-TOF ESI") 851,5641 (6%, MH', C4H;sNgOg doi hoi 851,5641),
426,2854 (100%, (MH,)**, C47H76N¢Og d0i hoi 426,2857).
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Vi du 15: Hoat tinh chéng ting sinh té bao ciia dwoc chét

Phwong phap:

Nudi cdy té bao. Cac té bao A549 (Ung thu phéi té bao khong nho - ATCC
- CCL-185) va MDA-MB-231 (ung thu biéu mé tuyén va — ATCC HTB-26) lan Iuot
duoc nudi cdy trong Minimum Essential Medium Eagle (MEM) v6i 5% huyét thanh
bao thai bé (FCS) va Dulbecco’s modified Eagle Medium (DMEM) véi 10% FCS. Té
bao MCF7 (ung thu bidu mé éng din sita — ATCC HTB-22) va SN-12C (ung thu biéu
mo thin — ATCC) dugc duy tri trong moi treong RPMI1640 (ma khong c¢6 do phenol
d6i vé6i té bao MCF7) chtta 10% FCS. Tét ca mdi trudng dugc tao huyén phu véi
fungizon (1,25pg/mlL) va penixilin-streptomyxin (100U / 100pg/mL). Té bao duoc
nudi cdy trong cac diéu kién tiéu chuén trong thiét bi u & 37°C, 5% CO, va do am

khong khi 95%.

Hoat tinh chéng ting sinh t& bao d6i voi 4 dong té bao khdi u. Cac dugc
chét dugc chon dugc nghién ciru dbi v6i hoat tinh chéng ting sinh té bao cua chung
~ bang cach sir dung thir nghiém téng sinh té bao ATPlite (Perkin Elmer, Villebon sur
Yvette, France) d6i véi nhom toan dién gdbm 4 dong té bao. Té bao duoc tao hat trong
dia ¢6 96 16 (10° t& bao/Id dbdi véi AS549, 2,10° dbi véi MCF7, MDA-MB-231 va
SN12C) & ngdy 0 & ndng do dé dam bao cac t& bao van con trong pha sinh trudng té
bao logarit trong toan bd thoi gian xur ly duoc chét 72 gid. Sau thoi gian U 24 gio, tat
ca té bao duqc. xtr ly bang day pha lodng cic hop chét dugc thir nghiém (11pL 10X
dung dich trong 1% DMSO — 6 16/diéu kién). D& tranh sy dinh bdm cta cic hop chét
1én trén dAu mat, cac dau mut duge thay dbi giira hai 1an pha loang lién tiép. Sau do, té
bao duoc dit vao thiét bi i 37°C, 5% CO,. Vao ngay 4, kha ning séng ctia té bao duoc
danh gia bang cach dung liéu ATP dugc gidi phong bdi té bao c6 thé sdng dugc. SO
luong té bao c6 thé séng duoc duge phan tich so véi s6 lugng té bao dugc xir Iy dung
moéi. Céc tri s6 ECsy dugc xéac dmh bing phan tich fit dudong cong (md hinh hdi quy
khong tuyén tinh v6i dap tng lidu sigma, hé s& ddi déc bién d61), dugc thuc hién véi
thuat toan dugc cung cip boi phidn mém GraphPad (GraphPad Software Inc., CA,
USA).
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Két qua:

Céc duoc chét khic nhau:

Céc duge chét khac nhau dugc thir nghiém d& xac dinh hoat tinh chéng ting
sinh t& bao ctia ching dbi v6i dong t& bao MDA-MB-231 theo phuong phéap duge md
ta trén day. Cac hoat tinh duogc do_biéu thi cac tri s6 ECso < 0,1pM.

Vai vi du sau dugc chon trong sb cac dugc chét duoc néu trén day minh hoa céc
dic tinh chdng ting sinh t€ bao hoan toan rd rét clia chling:
Vi du 12: ECsp = 5,80x107 M; Vi du 13: ECso = 7,95x10™® M; Vi du 15: ECso =
1,70x10™° M; Vi du 27: ECso=1,20x10"" M.

Cac dong té bao khac nhau:

Hop chét 15 dugc thir nghiém dbi véi cac dong té bao khac nhau (A549, MDA—
MB-231, MCF-7, SN12C) theo phuong phap dugc mo ta trén day. Céc hoat tinh dugc

do biéu thi céc tri s6 ECs0 < 0,1 uM dbi véi tht ca cac dong té bao dugc thir nghiém.

ECso (M) A549 MDA-MB-231 MCF-7 SN12C
Hop chét 15 1,45x107° 1,70x10™" 7,15x107° 2,18x107"
Vi du so sénh:

Su thay thé ddi v6i vong phenyl (amind so v6i carboxyl) dugc nghién ctru trong
cac vi du so sanh du6i day thé hién hoat tinh chdng ting sinh té bao duoc cai thién cia

cac dugc chit theo sang ché bao gdbm su thay thé amino.
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ECsy (M)
S6 Céu tritc MDA-MB-
A549
231
3
~ H O '
L7 N fgr” A |1,48x10°
12 Q/VNJL” N v 0 o o |5.80x107
A~ 9
"
, J
LYY LS g fgf“ £ |14sx1o
15 H2N©vNyl” Ne. v &) o o | L70x107
A 0 . / N\
$
~ | H o)
Vi du so L9 L2 9 fng J[3,76x10
' N\/LI\IfN v &) o o | 2,29x107
sanh 1 |Ho "o /
O
J
|0 o o JJﬁr“ £ |271x107
13 /©/VN\)L” N r\\l\/ o /| <OH g 7,95)(10'8
A~ O
&
» 3
~ H o
Vi du so |9 2 9 fng A 14,03x10°
\/N\;/U\N Ne. N 0 [ 4OH . 9,75x10”
sanh 2 | Ho "o . L/
O

Vi du 16: Téng hop gbc dwoc chit-phin tir lién két

Hop chit E-11

4-((S)-2-((S)-2-(6-(2,5-diox0-2,5-dihydro-1H-pyrrol-1-yl)hexanamido)-3-
metylbutanamido)-5-ureidopentanamido)benzyl (4-((3R,4S,7S,108)-4-((S)-sec-
butyl)-7,10-diisopropyl-3-(2-((S)-2-((1R,2R)-1-metoxy-Z-metyl-3-0xo-3-(((S)-2-
phenyl-1-(thiazol-2-yl)etyl)amino)propyl)pyrolidin-1-yl)-2-oxoetyl)-5,11-dimetyl-
6,9-dioxo0-2-0xa-5,8,11-triazatridecan-13-yl)phenyl)(metyl)carbamat 2,2,2-

trifloaxetat
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Hop chit E-11-1: metyl (S)-2-amino-5-ureidopentanoat hydroclorua

NH, o5

(0)
HN H*/MeOH HN
—_—
OH OMe
H,N H,N
0 neo  ©

Thém nhoé giot axetyl clorua (10mL) vao MeOH (IZOmL) & 0°C kém khudy.
Sau 20 phut, thém L-Citrulline (10g, 57mmol, 1,00 duong lugng) vao va hén hop
dugc gia nhiét ¢ hdi luu qua dém. Lam bay hoi dung moi duéi ap suit giam dé thu
dugc 15g (116%) hop chit E-11-1 1a chét rin mau tring. San pham duogc st dung &

budc tiép theo ma khong cin phai 1am kho thém.

Hop chit E-11-2: metyl (S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-

metylbutanamido)-5-ureidopentanoat

OYNHZ BocHN\)l\ ? OYNHZ

HN

OMe BocHN
HN HOBt, DIEA, DMF \)L\S\r(
(@]

Hoa tan hop chit E-11-1 (13g, 57,6mmol, 1,1 duong luong) trong DMF
(140mL) & 0°C trong khi tro. Thém DIEA (30mL, 173mmol, 3,0 dwong luong),

hydroxybenzotriazol (HOBt — 10,59g, 69,1mmol, 1,2 duong lugng) va Boc-L-valin
'hydroxysuxinimit este (Boc-Val-OSu — 18,1g, 57,6mmol, 1,0 duong lugng) vao.
Khuiy tron hén hop phan tng qua dém & nhiét do mdi trudng, sau d6 lam bay hoi

dung moi duéi 4p suit giam. Hoa tan phén con lai trong nuée (100mL) va chiét hai 14n
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bang DCM (150mL). Gom céc pha hitu co, lam kho qua Na,SOy4 va c6 dic dudi ap
sudt giam. Lam sach phan con lai trén silicagel (DCM/MeOH) dé thu duoc 18,8g
(84%) hop chét E-11-2 14 chit rin mau tring.

Hop chit E-11-3: Axit (S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-metyl

butanamido)-5-ureidopentanoic

~ OgNH; NH2
' HN
) NaOH
O
BocHN \;)LN OMe MeOH- BocHN\)L
/i\ ; 0

Hoa tan hop Chf;lt E-11-2 (18,8g, 48,4mmol, 1 duong lugng) trong MeOH
(200mL) & 0°C. Thém dung dich chira NaOH 1M (72mL, 72mmol, 1,5 duong lugng)
‘Vao va hén hop duoc khudy trong 2 gir & nhiét do trong phong. Loai bé MeOH dudi
ap suit giam va dung dich nuéce con lai dugce axit hod bang HC1 IM. Lam bay hoi pha
trong nudc dén kho va phan con lai dugc 1am sach trén silicagel (DCM/MeOH) dé thu
duogc 18g (99%) hop chit E-11-3 1a chit rin mau trang.

Hop chit E-11-4: rert-butyl ((S)-1-(((S)-1-((4-(hydroxymetyl)phenyl) amino)-

1-oxo0-5-ureidopentan-2-yl)amino)-3-metyl-1-oxobutan-2-yl)carbamat

OYNHz
HN
7 H
BocHN\)L EEDQ, BocHN. I\ N
0 P 0 OH

MeOH

Hoa tan hop chét E-11-3 (5g, 13,4mmol, 1 duong lugng) trong hdn hop 2ém
DCM khé (65ml) va MeOH khdé (35ml). Thém (4-aminophenyl)metanol (1,81g,
14,7mmol, 1,1 duwong lugng) va N-Etoxycarbonyl-2-etoxy-1,2-dihydroquinolin
(EEDQ - 6,60g, 26,7mmol, 2 dwong lwong) vio va hon hop duogc khudy trong bong tbi
qua dém. Lam bay hoi dung méi dudi 4p suét giam, va phan con lai dugc 1am sach trén
silicagel (DCM/MeOH) d& thu dwoc 5,2g (73%) hop chit E-11-4 1a chit rfin mau tring
nhat.
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Hop chit E-11-5: tert-butyl ((S)-3-metyl-1-(((S)-1-((4-((((4-

nitrophenoxy)carbonyl)oxy)metyl)phenyl)amino)-1-oxo-5-ureidopentan-2-yl)amino)-

1-oxobutan-2-yl)carbamat

Os_NH,

™oLOTa, A
g BocHN\/u\
BocHN DIEA, DMF H

Hoa tan hop chat E-11-4 (1,1g, 2,29mmol, 1 duong luong) trong DMF kho

(5ml) & nhiét do méi truong trong khi tro. Thém bis(4-nitrophenyl) cacbonat (1,40g,
4,59mmol, 2 duong lugng) vao, tiép' theo DIEA (600ul, 3,44mmol, 1,5 duong lugng),
va dung dich mau vang thu dugc duoc khudy qua dém. Lam bay hoi DMF dudi ap
suét giam va phan con lai dwgc 1am sach trén silicagel (DCM/MeOH) dé thu duoc
1,27g (84%) hop chéit E-11-5 14 chit rin mau tring nhat.

Hop chit E-11-6: 4-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-
metylbutanamido)-5-ureidopentanamido)benzyl (4-((3R.4S,7S,105)-4-((S)-sec-butyl)-
7,10-diisopropyl-3-(2-((S)-2-((1R,2R)-1-metoxy-2-metyl-3-oxo-3-(((S)-2-phenyl-1-
(thiazol-2-yl)etyl)amino)propyl)pyrolidin-1-yl)-2-oxoetyl)-5,1 1-dimetyl-6,9-dioxo-2-

oxa-5,8,11-triazatridecan-13-yl)phenyl)(metyl)carbamat 2,2,2-trifloaxetat

OgNH2 " NO,

: A
A - S
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Hoa tan cacbonat E-11-5 (114mg, 0,177mmol, 1,2 duong luwong) va anilin 11F
(150mg, 0,147mmol, 1 dwong lugng) trong DMF khé (4mL). Thém HOBt (38mg,
0,295mmol, 2 duong lugng) va DIEA (54puL, 0,295mmol, 2 duong lugng) vao va hdn
hop duoc khudy trong mot tudn & nhiét d6 trong phong. Lam bay hoi DMF duéi ap
suét giam va phan con lai dugc lam sach bing sic ky nhanh trén silica, giai hép bang
DCM. Lam sach lai san phém béng HPLC diéu ché (Waters 600E, Cot SunFire Prep
C18 OBD, 5um, 19 x 100mm; Pha giai hép: nude/ MeCN duogc dém véi 0,1% TFA;
Gradien 5% dén 100% MeCN trong 15 phut; Bo do tia tir ngoai Waters 2487 &
220nm). Gom cac phan doan dugc chon va lam khd lanh dé thu duoc hop chit E-11-6
1a chit rin mau tring (89mg, 39%).

Hop chit E-11:

OYNHZ
HN

"y
O QX %

1) TFA, DCM \(\\/Q
Os_NH; 2) DIEA, DMF T
o H %:g )iS
/\/\/\[r \S\V(N |
H
(0] O N
’ \Ir \©\/\ H\/Ioj\
0 N Ny N
o ALl o o
TFA Vo7

S

Hoa tan hop chit E-11-6 (21mg, 0,014mmol, 1,0 duong h'rc_mg) trong DCM
(0,25mL) va thém TFA (40pL) vao. Khudy dung dich trong 2 gi & nhiét do trong
phong, sau d6, phan tich LC-MS biéu thi sy tiéu thu hoan toan vat liéu ban dau. Lam-
mat nhanh hdn hop nay (bé nito dang 16ng) trong khi thém ddng thoi DMF (0,5mL)
sau d6 DIEA (100uL) dé trung hoa TFA. Sau d6, loai bd bé 1am mat va thém 2,5-
dioxopyrolidin-1-yl 6-(2,5 -diox0-2,5 -dihydro-1H-pyrrol-1-yl)hexanoat (4mg,
0,012mmol, 1 duong luong) vao. Khudy hdn hop & nhiét do trong phong trong 48 gid
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va san phim duoc 1am sach bing HPLC diéu ché (Waters 600E, Cot SunFire Prep C18
OBD, 5um, 19 x 100mm; Pha giai hép: nudc/ MeCN dutqc dém vaoi 0,1% TFA;
Gradien 5% dén 100% MeCN trong 15 phat; Bo do tia to ngoai Waters 2487 &
220nm). Gom céc phan doan dugc chon va lam kho lanh dé thu dugc hop chét E-11 1a
chét rin mau fréng (11mg, 54%).

m/z (Q-TOF MS ESI+) 1524,8282 (2%, MNa', CroHy15N13NaOyS doi hoi 1524,8299),
751,9283 (100%, (MH,)**, CroH;17N13014S doi hoi 751,9276).

Hop chit E-12

metyl (2R,3R)-3-((5)-1-((3R,4S,55)-4-((S)-2-(($)-2-((4-(((4-((8)-2-((5)-2-(6-(2,5-
dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanamido)-3-metylbutanamido)-5-
ureidopentanamido)benzyl)oxy)carbonyl)(metyl)amino)phenetyl)(metyl) amino)-
3-metylbutanamido)-V,3-dimetylbutanamido)-3-metoxy-5-
metylheptanoyl)pyrolidin-2—yl)-3-metoxy-2-metylpropanoyl)-L-phenylalaninat
2,2,2-trifloaxetat

N“/\/\rr”fgujﬁr”
LT Oty
' | o) /E\ | 0 © /Ozﬁ
TFA \o NH

/O

Hop chit  E-12-1: tert-butyl  ((S)-3-metyl-1-0xo0-1-(((S)-1-0x0-1-((4-

((((perflophenoxy)carbonyl)oxy)metyl)phenyl)amino)-5-ureidopentan-2-

yl)amino)butan-2-yl)carbamat

(o) NH
Ij I?E "
Y HN
" I
BocHN N
BOCHN\)L DIEA DMF E 0 \Q\/O o i F
N
1984
X F
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Hoa tan hop chatas E-11-4 (670mg, 1,26mmol, 1 duong luong) trong DMF kho
(6ml) & 0°C trong khi tro. Thém bis(perflophenyl) cacbonat (991mg, 2,51mmol, 2
-duwong lwong) vao, tiép theo DIEA (329ul, 1,89mmol, 1,5 duong lugng) va dung dich
khong mau thu dugc dugce khudy trong 30 phut & nhiét do trong phong. Lam bay hoi
DMF dudi 4p suét giam, va phén con lai duge 1am sach trén silica gel (DCM/MeOH)
d8 thu duoc 836mg (96%) hop chit E-12-1 13 chit rin mau tring nhat.

Hop chat E-12-2: metyl ((2R,3R)-3-((S)—1-((3R,4S,5S)-4—((S)—2—((S5-2-((4-
((((4-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-metylbutanamido)-5-

ureidopentanamido)benzyl)oxy)carbonyl)(metyl)amino)phenetyl)(metyl)amino)-3-
metylbutanamido)-Nﬁ-dimetylbutanamido)-3-metoxy-S-metylheptanoyl)pyrolidin—2-
y1)-3-metoxy-2-metylpropanoyl)-L-phenylalaninat 2,2,2-trifloaxetat

OxNH2

0
OxNH,
o HOB, DIEA, DMF
0 " '
BocHN\‘/lLH N\Q\/ I |
AL o ON_~
b | g
CEIN WA AN AN N
o A 1 o o g
TFA \O NH
0
0

Hoa tan anilin 12 (165mg, 0,189mmol, 1,0 duong lugng) trong DMF (SmL) &
0°C trong khi tro. Thém cacbonat E-12-1 (194mg, 0,282mmol, 1,5 duong luong),
HOBt (51mg, 0,375mmol, 2 duong lugng) va DIEA (66pL, 0,375mmol, 2 duong
luong) vao va hdn hop duoc khudy & nhiét d trong phong trong 8 gid. Lam bay hoi
dung mdi dudi 4p sudt giam va phin con lai dwoc lam sach bing HPLC diéu ché
(Waters 600E, Cot SunFire Prep C18 OBD, 5um, 19 x 100mm; Pha giai hép: nudc/
MeCN duge dém véi 0,1% TFA; Gradien 5% dén 100% MeCN trong 15 phuat; Bo do

-159-



30904

tia tir ngoai Waters 2487 & 220nm). Gom céac phan doan dugc chon va lam khé lanh dé

thu dugc hop chéit E12-7 14 chat rin mau trang (247mg, 77%).

Hop chit E-12-3: metyl ((2R,3R)-3-((S)-1-((3R.4S,55)-4-((S)-2-((S)-2-((4-
((((4-((S’)-Z-((S)-Z-amino-3-metylbutanamido)-S-ureidopentaﬁamido)benzyl)oXy)
carbonyl)(metyl)amino)phenetyl)(metyl)amino)—3-metylbutanamido)-N,3-
dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-
metylpropanoyl)-L-phenylalaninat bis(2,2,2-trifloaxetat)

Os__NH,

HN

TFA 0

Hoa tan hop chat E-12-2 (5,6mg, 4,04pmol, 1,0 duong lugng) trong TFA
(100pL). Sau 5 phit, thém 2ml nude vao va lam kho lanh hdn hop qua dém dé thu
duoc hop chit E-12-3 1a chét ran mau tring nhat (5,6mg, 98%).
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Hop chit E-12:

OYNHZ

HN

“2“15* e \@vpﬁg ?i

OYNHZ DIEA /\/\/\n/ b /O
HN MeCN

e meﬁﬂ?ﬁ%

/O

Hoa tan hop chét E-12-3 (5,6mg, 4umol, 1,0 duong lugng) trong axetonitril
(0,5mL), va thém DIEA (5pL, 7 duong lugng) vao, tiép theo 2,5-dioxopyrolidin-1-yl
6-(2,5-dioxo0-2,5-dihydro-1H-pyrrol-1-yl)hexanoat (2,5mg, 8umol, 2 duong luong).
Khudy hdn hop nay trong 6 gid & nhiét do trong phong. Sau khi kiém soat phéan ng
bang LC-MS, thém 200uL nuéc vao va dung dich thu duoc dugc lam sach bing
HPLC didu ché (Waters 600E, Cot SunFire Prep C18 OBD, 5um, 19 x 100mm; Pha
gidi hép: nude/ MeCN duogc dém véi 0,1% TFA; Gradien 5% dén 100% MeCN trong
15 phut; bo do tia t& ngoai Waters 2487 & 220nm). Gom céc phin doan dugc chon va
1am khé lanh dé thu dugc hop chit E-12 13 chit ran mau tring (4,6mg, 70%).

m/z (Q-TOF MS ESI+) 739,4389 (100%, (MH,)*", C7H;1sN1,016 d0i hoi 739,4389).
Hop chit E-13

(QR,3R)-3-((5)-1-((3R,4S5,55)-4-(()-2-((S)-2-((4-(((4-(($)-2~((5)-2-(6-(2,5-dioxo0-
2,5-dihydro-1H-pyrrol-1-yl)hexanamido)-3-metylbutanamido)-5-

ureidopentanamido)benzyl)oxy)carbonyl)(metyl)amino)phenetyl)(metyl)amino)-
3-metylbutanamido)-V,3-dimetylbutanamido)-3-metoxy-5-
metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin
2,2,2-trifloaxetat
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Hop_ chit E-13-1: ((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((:S)-2-((4-((((4-((S)-
2-((S)-2-((tert-butoxycarbonyl)amino)-3-metylbutanamido)-5-

ureidopentanamido)benzyl)oxy)carbonyl)(metyl)amino)phenetyl)(metyl)amino)-3-
metylbutanamido)-N,3-dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-
yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin "

i
Sy leﬁ ka?ﬁ

HZNYO
water, MeCN,
piperidine o

|
ON
O s
0 . N\:)J\N N
o A_ 0L 0 4
: V' NH

OH

Hoa tan hop chat E-12-2 (185mg, 0,123mmol, 1,0 duong lugng) trong hdn hop
gdbm nuéc (SmL) va axetonitril (SmL) & nhiét do trong phong. Thém piperidin
(3,67mL, 300 dwong luong) vao va hdn hop dugc khudy trong 6 gio & nhiét dd trong

phong. Lam bay hoi dung mo6i dén kho dudi 4p suit giam, va phan con lai duge nghién
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bang Et,0 (60mL). Rira nhe chét rén bang Et,0 (20ml) hai lan va lam kho trong chan
khéng dé thu duoc hop chit E-13-1 1a chét rén mau tring nhat (175mg, 95%).

Hop chit E-13-2: ((2R,3R)-3-((S)-1-((3R.4S,58)-4-((S)-2-((S)-2-((4-((((4-((S)-
2-((S)-2-amino-3-metylbutanamido)-5-

ureidopentanamido)benzyl)oxy)carbonyl)(metyl)amino)phenetyl)(metyl)amino)-3-
metylbutanamido)-N,3—dimétylbutanamido)-3-metoxy-S-metylheptanoyl)pyro1idin—2—
yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin bis (2,2,2-trifloaxetat)

HoN O

NH

Q H
BocHN\)J\N N |
Z H
PN O \©\/O N 4
I \Q\/\ H\)OL N
N =
’ o _~ v oL © o
\
(o)

HoN O
T NH
J TFA ©

OH
H
Hdkji
N ©

I
| T X k8
5 AR y
o A ' Ol O 4
2 TFA \OQ(N\H\/Q
(e}
OH

Hoa tan hop chit E-13-1 (175mg, 0,128mmol, 1,0 dwong lué’ng) trong TFA
(200pL). Sau 5 phut, thém nuéc (1mL) va axetonitril (1mL) vao va dung dich duge
lam kho lanh qua dém dé thu dugc hop chit E-13-2 13 chit rin mau tring nhat
(180mg, 87%).

Hop chit E-13: ((2R,3R)-3-((S)-1-((3R.4S,58)-4-((S)-2-((S)-2-((4-((((4-((S)-2-
((S)-2-(6-(2,5-diox0-2,5-dihydro- 1 H-pyrrol-1-yl)hexanamido)-3-metylbutanamido)-5-

ureidopentanamido)benzyl)oxy)carbonyl)(metyl)amino)phenetyl)(metyl)amino)-3-
metylbutanamido)-N,3-dimetylbutanamido)-3-metoxy-5-metylheptanoyl) pyrolidin-2-
yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin, 2,2,2-trifloaxetat
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Hoa tan hop chét E-13-2 (80mg, 0;058mmol, 1,0 duong lugng) trong hdn hop
gdm axetonitril (1,5mL) va DMF (0,4mL). Thém DIEA (50pL, 0,289mmol, 5 duong
luong) vao, tiép theo 2,5-dioxopyrolidin-1-yl 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yl)hexanoat (36mg, 0,116 mmol, 2 duong lugng). Khudy hén hop nay trong 3 gid &
nhiét do trong phong. Sau khi kiém soé4t phan ng bang LC-MS, 1am bay hoi dung méi
dudi 4p suét giam va phan con lai dugc lam sach bang HPLC diéu ché (Waters 600E,
Cot SunFire Prep C18 OBD, Spm, 19 x 100mm; Pha giai hép: nudc/ MeCN duoc dém
v6i 0,1% TFA; Gradien 5% dén 100% MeCN trong 15 phut; B do tia tir ngoai Waters
2487 ¢ 220nm). Gom céac phan doan dugc chon va lam kho lanh dé thu duoc hop chit
E-13 14 chét rin mau tring (32mg, 35%). |

m/z (Q-TOF MS ESI-) 1461,8336 (100%, (M-H), C;;H;13N1,046 doi hoi 1461,8403).
m/z (Q-TOF MS ESI+) 1463,8565 (2%, MH", Cy;H;1sN1,016 d0i hoi 1463,8549),
732,4317 (100%, (MH,)*", C7H;16N1,016 doi hoi 732,4311).

Hop chit E-15

metyl ((2R,3R)-3-((S)-1-((3R,4S5,55)-4-(($)-2-((S)-2-((3-((((4-((5)-2-(($)-2-(6-(2,5-
dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanamido)-3-metylbutanamido)—S-

ureidopentanamido)benzyl)oxy)carbonyl)amino)benzyl)(metyl)amino)-3-
metylbutanamido)-/V,3-dimetylbutanamido)-3-metoxy-5-
metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-phenylalaninat
2,2,2-trifloaxetat
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Hop chit E-15-1: metyl ((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((S)-2-((3-
((((4-((S)-2-((S)-2-((zert-butoxycarbonyl)Jamino)-3-metylbutanamido)-5-

ureidopentanamido)benzyl)oxy)carbonyl)amino)benzyl)(metyl)amino)-3-

metylbutanamido)-N,3-dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-
yl)-3-metoxy-2-metylpropanoyl)-L-phenylalaninat 2,2,2-trifloaxetat

- T,
o

/
NH ' HOBt, DIEA, DMF .

o]

BocHN\)l\N/d;H\Q\/ °
z H H H
P o OTN\Q/\EN\;)J\@\FN
o o _A_ o0l © 4
\ NH
TFA ©

Hop chit E-15:1 dugc tao ra theo cing phuong phap nhu dbi v6i hop chét E-
11-6, stir dung cacbonat E-11-5 (28mg, 0,044mmol, 1 duong lugng), anilin 15 (42mg,
0,044mmol, 1 duong lugng), HOBt (3mg, 0,022mmol, 0,5 duong lugng), va DIEA
(15uL, 0,087mmol, 2 duong lwong) trong DMF (2mL). Hop chit E-15-1 dugc phan
tach 12 chit rin mau tring (8,2mg, 13%).

Hop chit E-15-2: metyl ((2R,3R)‘-3-((S)-1-((3R,4S,55)-4-((S)-2-((S)—2-((3-
((((4-((S)-2-((:S)-2-amino-3-metylbutanamido)-5-ureidopentanamido)benzyl)oxy)

carbonyl)amino)benzyl)(metyl)amino)-3-metylbutanamido)-N,3-dimetylbutanamido)-
3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-
phenylalaninat bis(2,2,2-trifloaxetat)
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Hoa tan hop chit E-15-1 (8,2mg, 5,58umol, 1,0 dwong luong) trong TFA
(200puL). Sau 5 phut, thém nude (1mL) vao va dung dich dugc lam kho lanh qua dém
dé thu dugc hop chit E-15-8 13 chit rin mau tring (7,6mg, 99%).

Hop chit E-15:

Hop chét E-15 dugc tao ra theo ciing phuong phap nhu dbi véi hop chat E-12,
st dung amin E-15-2 (7,6mg, 5,55pmol, 1 duong lugng), 2,5-dioxopyrolidin-1-yl 6-
(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoat (2mg, 6,65umol, 1,2 duong luong) va
DIEA (5pL, 0,028mmol, 5 duong lugng) trong axetonitril (0,5mL). Hop chit E-15
dugc phén tach 13 chit rin mau tring (4,2mg, 48%).
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m/z (Q-TOF MS ESI+) 1471,8169 (2%, MNa®, Cs6H,1,N1,NaOy doi héi 1471,8211),
725,4223 (100%, (MH,)*>", C1eH114N1,016 d0i hoi 725,4232), 483,9482 (10%, (MH;)*,
C6H 15N 1,01 d0i hoi 483,9513).

Hop chat F-13

(2R,3R)-3-((S)-1-((3R,4S5,55)-4-((5)-2-((S)-2-((4-((S)-2-((S)-2-(6-(2,5-diox0-2,5-
dihydro-1H—pyrrol—1-.yl)hexanamido)-3-mefylbutanamido)—N—metyl-S-
ureid0pentanamido)phenetyl)(metyl)amino)-3-metylbutanamido)-N,3-

dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-

metylpropanoyl)-L-phenylalanin 2,2,2-trifloaxetat

HN._,0
T
Q Q |
H
5 o A_" o SN N
o /=\| oL O
TFA \
o” ~NH ,
o

OH

Hop chit F-13-1: benzyl N-(4-((tert-butoxycarbonyl)(metyl)amino) phenetyl)-
N-metyl-L-valinat

|
BOCHN\@\/\ NaH, Mel BocN
N~ OBn \Q\/\ OBn
l N
(o} | o)

Hoa tan hop chét 11C (250mg, 0,567mmol, 1 duong luong) trong THF (10ml)

tiép theo thém NaH (60% huyén phu trong dau khoang, 68mg, 1,702mmol, 3 dwong
lwong). Khudy hdn hop nay trong 5 phit 'truéc khi thém iodometan (106puL,
1,702mmol, 3 duong lugng). Khudy phan tng trong 2 gid & nhiét do trong phong
trude khi 1am ngimg bang nuéc va chia tach gitta EtOAc (100mL) va nude (50mL).
Lam khé pha hiru co qua MgSO, va 1am bay hoi dén kho dé thu dugc hop chét F-13-1

]a ddu mau vang (250mg, 97%), ma dugc st dung ma khéng can phai 1am sach thém.
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Hop chét F-13-2: benzyl N-metyl-N-(4-(metylamino)phenetyl)-L-valinat

| i
BocN \O\/\ HCI/PrOH thl
N OBn \Q\/\'\I’/OBn
I o) - | o

2 HCI

Hoa tan anilin dugc bao vé Boc F-13-1 (250mg, 0,550mmol, 1 duong lugng)
trong MeOH (5mL) tiép theo thém lﬁlL duﬁg dich chtra HCI trong 'PrOH (5 — 6M) ¢6
ban trén thi truong. Khudy dung dich & nhiét do trong phong trong 2 gidr trude khi lam
bay hoi dén kho duéi 4p suit giam. Nghién ddu mau vang thu dugc bang Et,0 dé thu
dugc hop chit F-13-2 1a chét rdn mau vang (202mg, 94%).

Hop chat F-13-3: benzyl N-(4-((S)-2-((S)-2-((fert-butoxycarbonyl)amino)-3-

| metylbutanamido)-N-metyl-5-ureidopentanamido)phenetyl)-N-metyl-L-valinat

|

HN

HZNYO \Q\/\'II\/OEM 0

0

NH 2 HCl NH

(o] _ (o] |

Bocrin. I\ _on ~ son A AN

R H
RS 0 P L \O\/\'I‘/OBn
0

HZNY

PyBOP, DIEA, DMF

Hoa tan axit E-11-3 (190mg, 0,508mmol, 1,5 duong lugng) trong DMF kho
(1ml), tiép theo thém DIEA (118uL, 0,677mmol, 2 duong luong), benzotriazol-1-yl-
oxytripyrolidinophosphoni hexaflophosphat (PyBOP - 264mg, 0,508mmol, 1,5 duong
lugng) va anilin F-13-2 (120mg, 0,339mmol, 1 duong luong) vao. Khudy hén hop nay
& nhiét do trong phong qua dém va dung moi dugc lam bay hoi dudi ap suat giam.
Lam sach phin con lai bang HPLC diéu ché (Waters 600E, Cot SunFire Prep C18
OBD, 5um, 19 x 100mm; Pha giai hép: nude/ MeCN duge dém véi 0,1% TFA;
Gradien 5% dén 100% MeCN trong 15 phat; B6 do tia tir ngoai Waters 2487 &
220nm). Gom céac phan doan dugc chon va lam kho lanh dé thu duoc hop chét F-13-3
13 chét rdn mau tr:fing (140mg, 45%).
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Hop  chit  F-13-4:  N-(4-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-

metylbutanamido)-N-metyl-5-ureidopentanamido)phenetyl)-N-metyl-L-valin

HoN (0]
\r\]l/:' HZNYO
_ NH
o .
BocHN \)]\N l!l Ho/Pd/C 0 |
/é\ H o \O\/\I‘/OB” 7 BOCHN\.)J\N N
N : H
. Y

Hoa tan hop chat F-13-3 (116mg, 0,163mmol, 1 dwong lugng) trong MeOH
(5ml) v6i su ¢6 mat ciia Pd/C 10% (30mg) va dugc hydro hod trong 2 gio & nhiét do
moi truong va ap sudt khong khi. Loc méi trudng phan tng va c¢o dic dudi ap sut
giam dé thu duoc 110mg (99%) hop chat F-13-4 14 chét ran mau be.

Hop chit F-13-5: metyl ((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((S)-2-((4-((S)-
2-((S)-2-((tert-butoxycarbonyl)amino)-3-metylbutanamido)-N-metyl-5-

ureidopentanamido)phenetyl)(metyl)amino)-3-metylbutanamido)-N,3-
dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-
metylpropanoyl)-L-phenylalaninat 2,2,2-trifloaxetat

(o)

HZNY

O~
PyBOP, DIEA, DMF
HZNYO
NH
? |
BocHN\)J\N o
0 Irdﬂj\?\r
\ NH
TFA o
(0]
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Hoa tan amin 3D (89mg, 0,140mmol, 1 duong luong) va axit F-13-4 (145mg,
0,210mmol, 1,5 duong lugng) trong DMF khd (4mL) va thém PyBOP (109mg,
0,210mmol, 1,5 duong lugng) va DIEA (73pL, 0,420mmol, 3 duong luong) vao.
Khu4y hdn hop nay trong 1 gi&r & nhiét d6 trong phong va dung mdi dugc 1am bay hoi.
Chia tach phan con lai gi&a EtOAc -Vé‘l nude va lam khd pha hitu co qua MgSOy, loc va
lam bay hoi du6i 4p suat giam. Lam sach san phim tho HPLC diéu ché (Waters 600E,
Cot SunFire Prep C18 OBD, 5um, 19 x 100mm; Pha gidi hép: nuée/ MeCN duge dém
v6i 0,1% TFA; Gradien 5% dén 100% MeCN trong 15 phut; B do tia tir ngoai Waters
2487 & 220nm). Gom céac phan doan dugc chon va lam kho lanh dé thu dugc hop chét
F-13-5 13 chit rén mau tring (140mg, 73%).

Hop chit F-13-6: ((2R,3R)-3-((S)-1-((3R,4S,58)-4-((:S)-2-((S)-2-((4-((S)-2-((S)-

2-(( tert—butoxycarbonyl)aminb)-S-metylbutanamido)—N—metyl—5 -ureidopentanamido)

phenetyl)(metyl)amino)-3-metylbutanamido)-N,3-dimetylbutanamido)-3-metoxy-5-
metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin 2,22~

trifloaxetat
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9 l
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Hoa tan hop chét F-13-5 (140mg, 0,104mmol, 1 duong lugng) trong hdn hop
gdm nuéc (4mL), axetonitril (4mL) va piperidin (2mL) va khudy & nhiét do trong
phong trong 4 gid. Lam bay hoi dung moi du6i 4p sudt giam va phan con lai dugc 1am
sach bang HPLC didu ché (Waters 600E, Cot SunFire Prep C18 OBD, 5um, 19 x
100mm; Pha giai hép: nuéc/ MeCN duoc dém véi 0,1% TFA; Gradien 5% dén 100%
MeCN trong 15 phut; B do tia tr ngoai Waters 2487 & 220nm). Gom céc phan doan
duoc chon va lam kho lanh dé thu duoc hop chit F-13-6 14 chét rén mau tréng (1 ISmg,l '
- 83%).
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Hop chat F-13:
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Hop chit F-13 duoc tao ra theo cung phuong phap nhu d6i voi hop chét E-11,
st dung amin dugc bdo vé Boc F-13-6 (55mg, 0,041mmol, 1,0 duong lugng) trong
DCM (0,5mL) va TFA (100uL, 30 duong luong), tiép theo pha lodng bang DMF
(1mL), 1am ngimg bing (DIEA (320pL, 45 duong lugng) sau d6 phan tmg véi 2,5-
dioxopyrolidin-1-yl 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoat (15mg,
0,049mmol, 1,2 duong lugng). Sau khi lam sach b%lng HPLC diéu ché va lam khé
lanh, thu dugc hop chét F-13 1a cht rin mau trang (14mg, 24%).

m/z (Q-TOF MS ESI+) 1314,8067 (2%, MH", CgoHiogN1;Oy4 doi hoi 1314,8072),
657,9067 (100%, (MH,)**, CsoH10oN 11014 d0i héi 657,9072).
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Hop chit F-61

N-((S)-1-(((S)-1-((4-((3R,4S,7S,105)-4-((S)-sec-butyl)-7,10-diisopropyl-3-(2-((S)-2-
((IR,ZR)-l-metoxy-Z-metyl¥3-0xo-3-(((S)-2-phenyl-1-(thiazol-2-
yl)etyl)amino)propyl)pyrolidin-1-yl)-2-oxoetyl)-5,11-dimetyl-6,9-dioxo-2-oxa-
5,8,11-triazatridecan-13-yl)phenyl)amino)-1-oxo-5-ureidopentan-2-yl)amino)-3-
metyl-l-oxobutan-2-yl)-6-(2,5-diox0-2,S—dihydro-lH-pyrrol—1—yl)hexanamit 2,2,2-

trifloaxetat

HZN\l/O
NH
Q Hoo9Q H
Q/W\g/'\l\;)k”g;h‘\@\/\\( H\j\ )
TFA . \ o NH
N =
s

Hop chit  F-61-1:  benzyl  N-(4-aminophenetyl)-N-metyl-L-valinat

dihydroclorua

BocHN\Q\/\ HCI/PrOH HoN
N OBn \O\/\I‘/OBn
| (o) I 0

2 HCI

Hoa tan hop chit 11C (1,0g, 2,27mmol, 1 dwong lugng) trong 8mL dung dich
chira HCI trong PrOH (5 — 6M) ¢6 ban sin trén thi truong. Khu4y hdn hop nay trong 2
gid' & nhiét do trong phong trude khi 1am bay hoi dén kho duéi ép suét giam. Nghién
phin con lai hai lan bing Et,0 (30mL) va lam kho trong chén khong dé thu duoc hop
chét F-61-1 1a chat rin mau tring (916mg, 98%).
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Hop chét F-61-2: benzyl N-(4-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-

metylbutanamido)-5-ureidopentanamido)phenetyl)-N-metyl-L-valinat

HoN ’ )
wo O o
NH 2 HC I o NH -
o] : 0
BocHN\_)kN/'gn//OH - > Boc:HN\)LN/':':ll:ll
A "o A "o \Q\AI\I‘/OBn
4 Il

PyBOP, DIEA, DMF

Hoa tan axit E-11-3 (769mg, 2,05mmol, 1,5 duong luong) trong DMF khd
(2,5ml) tiép theo thém DIEA (957uL, 5,48mmol, 4 duong luong) va PyBOP (1,07g,
2,05mmol, 1,5 duong luong) vao. Thém anilin F-61-1 (566mg, 1,369mmol, 1 duong
lwong) vao va hdn hop dugc khudy & nhiét d§ trong phong qua dém. Lam bay hoi
dung modi duéi 4p sult giam va phin con lai ‘duc_rc lam sach trén silicagel

(DCM/MeOH) dé thu duoc 969mg (102%) hop chét F-61-2 13 chit rin mau tring.

Hop chét F-61-3:  N-(4-((S)-2-((S)-2-((tert-butoxycarbonyl)amino)-3-

metylbutanamido)-5-ureidopentanamido)phenetyl)-N-metyl-L-valin

H:N.__O
\rﬁ qu\fo
NH
1 H Ho/Pd/C
BocHN. _J N 2 o "
Z H O\/\ - BocHN\)L N '
AR o] OBn ~ >N \@\/\
N = H :
(. AL o ']' OH
o]

Hoa tan hop chit F-61-2 (969mg, 1,28mmol, 1 duong luong) trong MeOH
(20ml) v6i su ¢6 mat cua Pd/C 10% (270mg) va dugce hydro hod trong 3 git ¢ nhi€t do
mdi trudong va ap sudt khong khi. Loc méi trudng phan Gng va cd dic dudi ap suét
gidm va phﬁn con lai duoc lam sach trén silicagel (DCM/MeOH/AcOH) dé thu dugc
520mg (67%) hop chit F-61-3 1a chit rin mau tréng.

| Hop chit F-61-4: tert-butyl ((S)-1-(((S)-1-((4-((3R,4S,75,108)-4-((S)-sec-
butyl)-7,10-diisopropyl-3-(2-((S)-2-((1R,2R)-1-metoxy-2-metyl-3-oxo0-3-(((S)-2-
phenyl-1-(thiazol-2-yl)etyl)amino)propyl)pyrolidin-1-yl)-2-oxoetyl)-5,11-dimetyl-6,9-

dioxo-2-0xa-5,8,11-triazatridecan-13-yl)phenyl)amino)-1-oxo-5-ureidopentan-2-

yl)amino)-3-metyl-1-oxobutan-2-yl)carbamat 2,2,2-trifloaxetat
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l DECP, DIEA, DMF
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Hoa tan axit F-61-3 (67,5mg, 0,111mmol, 1,5 duong lugng) trong DMF kho
(2mL) va DECP (17uL, 0,111mmol, 1,5 duong lugng) va thém DIEA (39uL,
0,223mmol, 3 dwong luong) vao. Sau khi khudy trong 15 phit & nhiét do trong phong,
thém amin 1Y (50mg, 0,074mmol, 1 duong lugng) vao va dung dich duoc khudy qua
dém. Lam bay hoi dung méi duéi 4p suét giam, va phan con lai dugc 1am sach bang
HPLC diéu ché (Waters 600E, Cot SunFire Prep C18 OBD, Sum, 19 x 100mm; Pha
giai hap: nuéc/ MeCN duge dém V(’ﬁ 0,1% TFA; Gradien 5% dén 100% MeCN trong
15 phut; Bo do tia tr ngoai Waters 2487 ¢ 220nm). Gom céc phéan doan dugc chon va
1am kho lanh dé thu duoc hop chét F61-4 1 chit rin mau tring (28mg, 28%).
Hop chit F-61-5: (S)-2-((S)-2-amino-3-metylbutanamido)-N-(4-((3R,4S,7S,
10.55-4-((S)-sec-butyl)-7,10-diisopropy1—3-(2-((S)-2—((1R,2R)-1-metoxy—2—metyl-3-oxo-
3-(((S)-2-phenyl-1-(thiazol-2-yl)etyl)amino)propyl)pyrolidin-1-yl)-2-oxoetyl)-5,11-

dimetyl-6,9-dioxo-2-oxa-5,8,11-triazatridecan-13-yl)phenyl)-5-ureidopentanamit
bis(2,2,2-trifloaxetat)

-175-



30904

()
N—
l TFA NS
HZN\(O
NH
o H
HZN\)J\N N
PR o

Hoa tan hop chit F-61-4 (28mg, 0,021mmol, 1,0 duong lugng) trong TFA
(200uL). Sau 5 phit, thém nudc (2mL) va axetonitril (0,5mL) vao va dung dich duogc
lam khé lanh qua dém dé thu dwoc hop chit F-61-5 1a dau khong mau (38mg, 134%).
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Hop chit F-61:
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Hoa tan hop chit F-61-5 (28,3mg, 0,020mmol, 1 duong lugng) trong axetonitril
(0,5mL), tiép theo 2,5-dioxopyrolidin-1-yl 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-
yDhexanoat (9mg, 0,029pmol, 1,4 duong lugng) va DIEA (25uL, 0,143mmol, 7

\

dwong luong). Khudy hdn hop nay trong 4,5 gid, sau thoi gian do, phan tich HPLC
biéu thi su c6 mit cla vat liéu ban ddu nhung tiéu thu hoan toan suxinimit. Do do,
thém tiép 2,5-dioxopyrolidin-i-yl 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoat
(B3mg, 0,01pmol, 0,5 duong lugng) va phan tng dugc khudy trong 1,5 gid. Phéan tich
HPLC biéu thi su tiéu thy hoan toan vat liéu ban ddu. Lam bay hoi dung méi dén kho
va phén con lai duoc ngh@én hai 14n bing hdn hop gdm EtOAc/Et,0 (80/20) dé thu
duoc hop chit F-61 14 chit rin mau tring nhat (19,4mg, 70%).

m/z (Q-TOF MS ESI+) 1361,7725 (2%, MNa", C70H;06N1,NaO,S doi héi 1361,7666),
670,3961 (100%, (MH,)**, CH0sN12015S doi héi 670,3960).
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Hop chit F-62:

metyl ((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((S)-2-((4-((5)-2-(($)-2-(6-(2,5-dioxo-
2,5-dihydro-1H-pyrrol-1-yl)hexanamido)-3-metylbutanamido)-5-
ureidopentanamido)phenetyl)(metyl)amino)-3-metylbutanamido)-V,3-
dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-
metylpropanoyl)-L-phenylalaninat 2,2,2-trifloaxetat ]

O
NH
Q Hof H
N SNy
\ . o A_" o N/YN:JLN N
o AL ol 0
TFA U ¥NH\/©
0
0

Hop chit F-62-1: metyl ((2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((S)-2-((4-((S)-
2-((S)-2-((tert-butoxycarbonyl)amino)-3-metylbutanamido)-5-

ureidopentanamido)phenetyl)(metyl)amino)-3-metylbutanamido)-N,3-
dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-
metylpropanoyl)-L-phenylalaninat 2,2,2-trifloaxetat
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Hop chit F-62-1 dugc tao ra theo cach twong tir v6i hop chit F-61-4 tir amin
3D (100mg, 0,158mmol, 0,9 duong lugng), axit F-61-3 (108mg, 0,178mmol, 1 duong
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luong), DECP (41pL, 0,267mmol, 1,5 duong lugng) va DIEA (93pL, 0,534mmol, 3
dwong lugng) trong DMF (2mL). Sau khi lam sach bang HPLC didu ché, thu duoc hop
chét F-62-1 1a chit rin mau tring (93mg, 39%).

Hop chit F-62-2: metyl ((2R,3R)-3-((S)-1-((3R,4S,5S)-4-((S)-2-((S)-2-((4-((S)-
2-((S)-2-amino-3-metylbutanamido)-5-ureidopentanamido)phenetyl)(metyl) amino)-3-

metylbutanamido)-/N,3-dimetylbutanamido)-3-metoxy-5-metylheptanoyl) pyrolidin-2-
yl)-3-metoxy-2-metylpropanoyl)-L-phenylalaninat bis(2,2,2-trifloaxetat)

HZN\(O
NH
(@]
et URET
= H H
A (o] /\,}l N\_)j\l\ll N
(0] /\ ~ O o
TFA | A
(@]
O\
TFA
HoN O
NH
O .
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AL o) N NNy N
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\
2 TFA o” N\
O
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Hoa tan hop chét F-62-1 (35mg, 0,026mmol, 1,0 duong lugng) trong TFA
(200uL). Sau 10 phut, thém nudce (2mL) va axetonitril (0,5mL) vao va dung dich dugc
lam khd lanh qua dém dé thu dugc hop chét F-62-2 1 chat rin mau tring (34mg,
105%).

Hop chit F-62:
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Hoa tan amin F-62-2 (34mg, 5,55umol, 1 duong lugng) trong axetonitril
(3mL). Thém DIEA (5pL, 0,028mmol, 5 duong luong) va 2,5-dioxopyrolidin-1-yl 6-
(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoat (2mg, 6,65umol, 1,2 duong luong)
vao. Phan tich HPLC biéu thi su tiéu thu hoan toan vt liéu ban dau. Lam bay hoi dung
moi dén khé va phin con lai duge nghién bing hdn hop gém EtOAc/Et,O (80/20).
Lam sach san phdm thé HPLC didu ché (Waters 600E, Cot SunFire Prep C18 OBD,
Spum, 19 x 100mm; Pha giéi’hép: nuéc/ MeCN duoc dém vai 0,1% TFA; Gradien 5%
dén 100% MeCN trong 15 phut; Bo do tia tr ngoai Waters 2487 & 220nm). Gom céc
phéan doan dugc chon va lam kho lanh dé thu duoc hop chat F-62 1a chit rin mau tréng

(5,5mg, 13%).

m/z (Q-TOF MS ESI+) 1336,7859 (2%, MNa®, CysH;07N1;NaOy4 doi héi 1336,7891),
657,9073 (100%, (MH,)>*, CgoHi09N11014 d0i hdi 657,9072).

Hop chat F-63:

(2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-(($)-2-((4-((5)-2-((5)-2-(6-(2,5-diox0-2,5-
dihydro-1H-pyrrol-1-yl)hexanamido)-3-metylbutanamido)-5-

ureidopentanamido)phenetyl)(metyl)amino)-3-metylbutanamido)-/V,3-
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dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-
metylpropanoyl)-L-phenylalanin 2,2,2-trifloaxetat

0}

HZN\I/

NH

H

PN %
TFA \ 5 NH
O

OH

Hop chit F-63-1: ((2R,3R)-3-((5)-1-((3R,4S,58)-4-((S)-2-((S)-2-((4-((9)-2-((S)-
2-((tert-butoxycarbonyl)amino)-3-metylbutanamido)-5-ureidopentanamido)phenetyl)

(metyl)amino)-3-metylbutanamido)-N,3-dimetylbutanamido)-3-metoxy-5-
metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin

H,N__O

he

o H

BocHN\)J\N N o
Z H H
P o \Q\/\,IrN\)\NI;\‘/N
o ALl ol o
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o
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Hoa tan hop chit F-62-1 (157mg, 0,118mmol, 1 duong lugng) trong hdn hop
gdbm nudc (4,5mL), axetonitril (4,5mL) va piperidin (3,5mL) va khudy & nhiét do
trong phong trong 5 gid. Lam bay hoi dung moi dudi ap sudt giam va phan con lai
duoc nghién bang Et,0 (60mL). Gom chat réin bing cach loc va rira nhe hai 14n bang
Et,0 (10mL) dé thu dugc hop chit F-63-1 14 chit rin mau tring nhat (153mg, 100%).
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Hop chét F-63-2: ((2R,3R)-3-((S)-1-((3R.4S,58)-4-((S)-2-((8)-2-((4-((S)-2-((S)-

2-amino-3-metylbutanamido)-5-ureidopentanamido)phenetyl)(metyl)amino)-3-

metylbutanamido)-N,3-dimetylbutanamido)-3-metoxy-5-metylheptanoyl) pyrolidin-2-
yl)-3-metoxy-2-metylpropanoyl)-L-phenylalanin bis 2,2,2-trifloaxetat

HoN O
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P (@] N N\,)J\N N
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Hoa tan hop chit F-63-1 (153mg, 0,127mmol, 1,0 duong luong) trong TFA
(200pL). Sau 10 phut, thém nude (2mL) va axetonitril (0,5mL) vao va dung dich dugc
lam kho lanh. qua dém dé thu duoc hop chit F-63-2 13 chit rin mau tréng (34mg,
105%).

-182-



30904

Hop chit F-63:
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Hoa tan amin F-63-2 (100mg, 0,082mmol, 1 duong lugng) trong hdn hop gdm
axetonitril (2mL) va DMF (0,5mL) va 2,5-dioxopyrolidin-1-yl 6-(2,5-dioxo-2,5-
dihydro-1H-pyrrol-1-yl)hexanoat (45mg, 0,147mmol, 1,8 duong lugng) va thém DIEA
(71uL, 0,409mmol, 5 duong lugng) vao. Sau khi khudy & nhiét d6 trong phong trong
4,5 gio, 1am bay hoi dung moi dudi ap sudt giam. Lam sach sin phim thoé bing HPLC
didu ché (Waters 600E, Cot SunFire Prep C18 OBD, 5um, 19 x 100mm; Pha giai hap:
nudc/ MeCN duge dém véi 01% TFA; Gradien 5% dén 100% MeCN trong 15 phut;
B do tia tir ngoai Waters 2487 & 220nm). Gom céc phdn doan duoc chon va lam kho

lanh dé thu duoc hop chét F-63 1a chét rin mau tréng sau d6 (42mg, 36%).

m/z (Q-TOF MS ESI¥) 1300,7901 (2%, MH", CesHiosN1Oy4 doi héi 1300,7915),
650,8990 (100%, (MH,)®*, CssHy07N11014 ddi hoi 650,8994).
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Hop chit G-12

metyl (2R,3R)-3-((S)-1-((3R,4S,55)-4-((S)-2-((S)-2-((4-(6-(2,5-diox0-2,5-dihydro-
1H-pyrrol-1-yl)-N-metylhexanamido)phenetyl)(metyl)amino)-3-
metylbutanamido)-/V,3-dimetylbutanamido)-3-metoxy-5-
metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-metylpropanoyl)-L-phenylalaninat
2,2,2-trifloaxetat

. L

)
- qﬂ

/O

Hop  chit  G-12-1:  benzyl  N-(4-aminophenetyl)-N-metyl-L-valinat

dihydroclorua

al Cl

o
- OH © 3
O
Hoa tan axit 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoic (200mg,
0,947mmol, 1 duong lugng) trong oxalyl clorua (3mL). Khudy dung dich & nhiét do
trong phong trong 5 gid trude khi 1am bay hoti dén kho dudi 4p sult giam. Thu duge
hop chit G-12-1 1a chit rdn mau be (217mg, 100%) va dugc sit dung & bude tiép theo

ma khong can phai lam sach thém.
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Hop chit G-12:
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Hoa tan anilin 12 (40mg, 0,045mmol, 1 duong lugng) trong DCM kho6 (1mL) &
0°C va thém DIEA (8uL, 0,045mmol, 1 duong lugng) vao. Sau khi khudy trong 30
phut, dua dung dich chtra hop chit G-12-1 (10mg, 0,45mmol, 1 dwong lugng) trong
DCM khd (1mL) vao va phan tng duge khudy trong 1 gid & 0°C. Pha lodng hdn hop
bang DCM (25ml) va rira hai 14n bang nude (20mL), mét 1an bang nude mudi (10mL).
Lam kho pha hitu co qua Na,SOy, loc va 1am bay hoi dué6i 4p suit giam dé thu dugc
san pham thé 14 chét rdn mau nau nhat (54mg). Lam sach san phidm nay bang sic ky
nhanh trén silicagel (DCM/MeOH) tiép theo HPLC diéu ché (Waters 600E, Cot
SunFire Prep C18 OBD, 5pm, 19 x 100mm; Pha gii hép: nuéc/ MeCN dugc dém véi
0,1% TFA; Gradien 5% dén 100% MeCN trong 15 phut; B do tia tr ngoai Waters
2487 & 220nm). Lam khd lanh san phém dugc phan tach dé thu duoc chét rin mau
trdng (23mg), ma duoc lam sach bing HPLC diéu ché va gom céc phan doan dugc

chon va 1am kho lanh d& thu dugc hop chit G-12 14 cht rin mau tring (9mg, 16%).

m/z (Q-TOF MS ESI+) 1094,6543 (20%, MNa®, CsoHgoN,NaO;; doi hoi 1094,6512),
1072,6722 (16%, MH", CsoHooN;0;; doi hdi 1072,6693), 536,8358 (100%, (MH,)*",
CsoHg1N;01; doi hoi 536,8383). |
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Hop chit G-13

(2R,3R)-3-((S)-1-((3R,45,55)-4-((S)-2-((S)-2-((4-(6-(2,5-diox0-2,5-dihydro-1H-
pyrrol-1-yl)-N-metylhexanamido)phenetyl)(metyl)amino)-3-metylbutanamido)-
N,3-dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-
metylpropanoyl)-L-phenylalanin 2,2,2-trifloaxetat

0 | : ‘
TFA ?% Q['\/Q

OH

Hop chat G-13:
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Hoa tan anilin 13 (15mg, 0,015mmol, 1 duong luong) trong DCM khé (1,5mL)
& 0°C va thém DIEA (8uL, 0,046mmol, 3 duong lugng) vao. Pua dung dich chtra hop
chit G-12-1 (3,5mg, 0,046mmol, 1 dwong lugng) trong DCM kho (0,5mL) vao va
phan tng duoc khudy trong 1,5 gio ¢ 0°C. Lam bay hoi dung m6i dudi ap suit giam
va san phdm thé duoc 1am sach bang HPLC diéu ché (Waters 600E, Cot SunFire Prep
C18 OBD, 5um, 19 x 100mm; Pha giai hép: nudc/ MeCN duogc dém vai 0,1% TFA;
Gradien 5% dén 100% MeCN trong 15 phut; B do tia tir ngoai Waters 2487 &
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- 220nm). Gom céc phan doan dugc chon va lam kho lanh dé thu dugc hop chat G-13 1a
chét rin mau tring (11,4mg, 62%).

m/z (Q-TOF MS ESI+) 1058,6510 (30%, MH", CssHgsN;Oy; doi hoi 1058,6536),
529,8285 (100%, (MH,)*", CssHgoN;0y; doi hoi 529,8305).

Hop chit G-15

metyl ((2R,3R)-3-((S)-1-((3R,4S,55)-4-((:S)-2-(($)-2-((3-(6-(2,5-diox0-2,5-dihydro-
1H-pyrrol-1-yl)hexanamido)benzyl)(metyl)amino)-3-metylbutanamido)-N,3-
dimetylbutanamido)-3-metoxy-5-metylheptanoyl)pyrolidin-2-yl)-3-metoxy-2-
metylpropanoyl)-L-phenylalaninat 2,2,2-trifloaxetat

COY O YT Y
\ NH
TFA O¥\/©
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Hop chit G-15:
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Hoa tan anilin 15 (40mg, 0,047mmol, 1 duong luong) trong DCM kh6 (2mL) &
0°C va thém DIEA (10pL, 0,056mmol, 1,2 duong lugng) vao. Pua dung dich chia
hop chit G-12-1 (108mg, 0,47mmol, 10 duong lugng) trong DCM khd (1mL) vao va

-187-



30904

phan tng dugc khudy trong 1,5 gid & 0°C. Pha loang hén hop bang DCM (10ml) va
rira hai 14n bing nuéc (SmL). Lam kho pha hitu co qua MgSOs, loc va lam bay hoi
dudi 4p suét giam dé thu duge san phim thé 14 chat rin mau be. Lam sach sén phim
nay bing HPLC diéu ché (Waters 600E, Cot SunFire Prep C18 OBD, 5Sum, 19 x
100mm; Pha giai hép: nuéc/ MeCN duge dém véi 0,1% TFA; Gradien 5% dén 100%
MeCN trong 15 phuat; B do tia t& ngoai Waters 2487 & 220nm). Gom cac phén doan
duogc chon va lam khoé lanh dé thu duoc hop chit G15 1a chét rén mau tréng (27mg,l '
50%).

m/z (Q-TOF MS ESI+) 1066,6517 (2%, MNa', Cs;HgsN;NaO;, doi hoi
1066,6199), 522,8224 (100%, (MH,)**, Cs;Hg;N;0y; doi hoi 522,8226).

Vi du 17: Téng hop, 1am sach va dic trung hoa ADC

Quy trinh duoc md ta dudi day ap dung cho cac dang IgGl kham va dugc lam
giéng nhu cta ngudi. Can phai hidu ring ddi véi dang khéc bét ky, nhu IgG2, 1gG4,
v.v., ngudi ¢ hidu biét trung binh trong linh vuc ndy ¢ thé 1am thich Gng quy trinh

nay bang cach st dung kién thirc chung.

Cac khang thé (1-5mg/ml) duoc khir mot phin bing Tris(2-
carboxyetyl)phosphin hydroclorua (TCEP) trong 10mM dung dich dém borat d
pH=8,4 chura ISOmM NaCl va 2mM EDTA trong 2 gio & 37°C. Thong thudng, 2,5-3
dwong lwong mol ciia TCEP 1an lugt duge st dung dé huéng dich ty 1& dugc chét-
khang thé (DAR) bing khoang 4. Viéc khir khang thé mét phan duge xdc nhan bang
phan tich SDS-PAGE trong cac diéu kién khong khir. Trude khi lién hop phén tir lién
két-dugc chit voi gde xystein trong chudi dugc gidi phong, hdn hop khtt duoc cho
phép giam nhiét o dén nhiét do trong phong. Sau d6, ndng dd khang thé dugc didu
chinh dn 1mg/ml bang 10mM dung dich dém borat dd pH=8,4 chira 150mM NaCl va
2mM EDTA va 5mol du duoc chit véi khang thé dugc thém vao tir 10mM dung dich
trong dimetyl sulfoxit (DMSO). Ndng d6 DMSO cubi ciing dugc diéu chinh dén 10%
dé duy tri d6 hoa tan ctia dugc chét trong méi trudng nudce trong qué trinh lién hop.
Phan tmg duogc thuc hién trong 1 gid ¢ nhiét do trong phong. Luong du dugc chét

dugc 1am ngimg bang viéc thém 1,5mol N-axetylxystein/mol dugc chét va u trong 1
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gid & nhiét do trong phong. Sau khi thdm tach dbi v6i 25SmM dung dich dém His do
pH=6.,5 chira 150mM NaCl qua dém & 4°C, thé tiép hop khang thé-dugc chit dugc
lam sach bang cach si-dung cic phwong phap ma ngudi c6 hiéu biét trung binh trong
lIinh vuc nay da biét dua trén cac cot sic ky thuong mai va céc bd siéu loc. Thur nhét,
khéng c6 dugc chit duoc lién hop va khdi quén tu ADC duoc loai trur bﬁng phép sic
ky ngoai c& (SEC)Atrén cdt S200 (GE Life Sciences) hodc TSK G3000 SW (Tosoh).
Sau d6, cac ADC monome dugc lam sach dugc co dac dén 2-3mg/ml béng cach siéu
loc trén céc bd loc 30 hodc 50kDa MWCO hodc bang phép phan tich 4i luc trén
Protein A. Cac ADC duoc lam sach duoc luu gitt & 4°C sau khi loc v trung trén thiét
bi loc 0,2pm. Ching duoc phén tich nita bing SDS-PAGE trong cac diéu kién khir va
khong khtr d& x4c nhan su tiép hop dugc chéit va bang SEC trén cot S200 phan tich
hoac TSK G3000 SWXL dé xac dinh ham lugng monome va dang dugc qu?m tu. N@)ng
d protein dugc xac dinh bang cach sir dung thir nghiém axit bicinchoninic (BCA) v&i
IgG lam tiéu chudn. DAR dugc wéc luong dbi voi mdi ADC dugce lam sach biang HIC
va LC-MS. Théng thuong, ham luong cua dang dugc quan tu 12 thap hon 5% va DAR
nam trong khoang tir 3,5 dén 5.

Vi du 18: Panh gia tinh doc té bao ciia cic khang thé IGF-1R dwoec lién hop véi

cac dwoce chat khac nhau

18.1 P4nh gia cia cac khang thé kham di véi té bao MCF-7

Niam khang thé IGF-1R dugc thé hién can duoc ndi bao hoa nhanh chéng vao
trong lysosom va c6 kha ning gén két thip trong mdi trudng c6 tinh axit. Theo khia
canh d6, cic Ab nay co tat ca cac dac tinh c?_ln dugc st dung nhu cva’lc ADC. Do do,
niam khang thé kham khang IGF-1R dugc lién hop véi ba hop chét khac nhau (G-13;
E-13 va F-63). Ty 1¢ duoc chit khang thé cia cac ADC nay bing khoang 4. Dé dénh
gid tinh doc té bao khong dic hiéu, khang thé khiam khong phi hop c9G4 ciing duoc
lién hop véi cac hop chét nay & cing DAR. Té bao MCF-7 duoc u véi ndng do gia
tang cia mdi ADC & 37°C trong 6 ngdy trong mdi trudng nudi cdy hoan chinh. Kha
ning séng cua té bao dugc dénh gia bang céch sir dung thir nghiém kha ning sdng ciia

té bao huynh quang (CellTiter-Glo, Promega). Tin hiéu huynh quang dugc doc bang
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cach str dung bo doc dia Mithras (Berthold Technologies). Khang thé kham khéng phi
“hop ¢9G4 dugc lién hop véi E-13, G-13 hodc F-63 khong c6 hodc c6 hoat tinh doc té
bao nhe dbi v6i té bao MCF-7 (Fig.21). Tréi lai, viéc bd sung tit ca cac ADC khéc thu
dugc sau khi lién hop khang thé khang IGF-1R véi E-13, G-13 hodc F-63 lam giam
manh kha ning séng cua té bao MCF-7. '

18.2 Panh gia cac khang thé kham ddi voi té bao binh thuong

Mirc d6 biéu hién néu trong muc iGF-1R dugc danh gia d6i v6i céc té bao binh
“thuong nguyén thuy (PromoCell GmbH) bang cach st dung c208F2 mAb. Déi véi
‘muc dich do6, té bao (0,5x106 té bao/ml) dugc 0 véi 10pg/ml khang thé c208F2 trong

20 phat ¢ 4°C trong dung dich dém FACS (PBS, 0,1% BSA, 0,01% NaN3). Sau do,
chiing dugc rira 3 14n va 0 v6i khing thé thir cdp thich hop dugc lién hop véi Alexa
488 trong 20 phut nita & 4°C trong bong tbi trude khi duoc rira 3 1an trong dung dich
dém FACS. Su gén két cua khang thé khang IGF-IR dugc thuc hién ngay ddi véi té
bao c6 thé sbng duge ma duge nhan dang bang cach sir dung propidi iodua (ma nhudém
t& bao chét). Mtrc do biéu hién (Bmax) 1a thip dbi véi té bao binh thudng (Bang 14) so

v6i su biéu hién néu trong muc iGF-1R ddi véi té bao MCF-7 (xem vi du 2, bang 8).

Bang 14
Té bao binh thudng Bmax
Té bao mang trong dong mach ‘ 21
chu cta nguoi (HAoEC)
Té bao mang trong vi mach phoi 33
ctia nguoi (HPMEC)
Té bao co tron phé quan cia , 26
nguoi (HBSMC)
T& bao biéu mé than clia nguoi 110
(HREpC)
Té bao chuyén tiép ciia ngudi 181
(HUC)
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Tinh ddc té bao cia ADC c208F2-G-13 duoc dénh gia dbi véi té bao binh
thuong. Té bao duge U vi cic ndng d9 gia ting clia c208F2-G-13 & 37°C trong 6 ngay
trong moi trudng nudi cdy hoan chinh. Kha ning séng cua té bao dugc danh gia bang
cach st dung thr nghiém kha nang séng cua t&€ bao huynh quang (CellTiter-Glo,
Promega). Tin hiéu huynh quang dugc doc bang cach st dung bd doc dia Mithras
(Berthold Technologies). Khong c6 tinh doc déng ké nao dugc quan sat d6i véi
HBSMC, HPMEC, HAoEC va HREpC (Fig.25). Tinh doc té bao khéng dang ké dugc
do d6i v6i HUC chi & cac ndng dd cao ciia c208F2-G-13.

18.3 Panh gia cac bién thé dwoc lam giong nhw ciia nguoi ciia hz208F2

Mudi séau bién thé dugc lam gidng nhu ctia ngudi ctia 208F2 duoc lién hgp véi
hop chét G-13. Ty 1¢ duoc chit khang thé ctia cac ADC bang khoang 4. Dé danh gia
tinh doc khong dic hiéu, khang thé khim c9G4 khdng phu hop cling dugc lién hgp véi
céc hop chit nay & cing DAR. Khéng thé kham c208F2 ciing duoc lién hop véi G-13.
Té bao MCF-7 dugc 0 v6i cac ndng d6 gia ting ctia mdi ADC & 37°C trong 6 ngay
trong mdi truong nudi cdy hoan chinh. Kha ning séng cua té bao duge danh gia bing
cach st dung thir nghiém kha néng séng cta té bao (CellTiter-Glo, Promega). Tin hiéu
huynh quang dugc doc bing cich st dung by doc dia Mithras (Berthold
Technologies). Khang kham khéng pht hop ¢9G4 duoc lién hop v6i G-13 khong ¢
hoic ¢6 hoat tinh doc té bao nhe dbi véi t& bao MCF-7 (Fig.26). Tréi lai, viéc bd sung
tAt ca cac ADC khéc thu duge sau khi lién hop v6i cac khang thé khang IGF-1R viroi
G-13 giam manh kha ning séng cua té bao MCF-7. Kha ning ctia mudi séu bién thé
duoc 1am gidng nhu clia nguoi gy doc té bao it nhét 13 trong duong tham chi tét hon
v6i kha nang dugc do v6i vai dang kham c208F2-G-13 nhu duoc thé hién trong Béang

15 va dugc minh hoa véi mot bién thé duoc 1am gidng nhu ctia ngudi trén Fig.26.
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Bang 15
EC50
mADb kham - C208F2-G-13 9.0E-11
Hz208F2 (H026/L024)-G-13 1.1E-10
hz208F2 (H037/L018)-G-13 3.7E-11
hz208F2 (H047/L018)-G-13 4.4E-11
hz208F2 (H049/L018)-G-13 6.6E-11
hz208F2 (H051/L018)-G-13 3.6E-11
hz208F2 (H052/L018)-G-13 3.4E-11
hz208F2 (H057/L018)-G-13 5.2E-11
Bién thé dugc lam hz208F2 (H068/L018)-G-13 6.2E-11
giong nhu ciia nguoi hz208F2 (H070/L018)-G-13 5.7E-11
hz208F2 (H071/L018)-G-13 8.5E-11
hz208F2 (H076/L018)-G-13 5.3E-11
hz208F2 (H077/L018)-G-13 3.0E-11
hz208F2 (H037/L021)-G-13 3.9E-11
hz208F2 (H049/L021)-G-13 5.2E-11
hz208F2 (H052/L021)-G-13 3.7E-11
hz208F2 (H076/L021)-G-13 4.5E-11

Vi du 19: Hoat tinh In vivo ciia khang thé c208F2 dwoc tiép hop véi ciac hop chit
E-13, G-13 hoic F-63 trong mé hinh ghép khac loai MCF-7.

Dé x4c nhan rang hiéu qua in vitro ctia c208F2 dugc lién hop véi cac hop chét
G-13, E-13 hodc F-63 ¢6 thé dugc dich mi in vivo, ching da dugc thtr nghiém trong
mo hinh ghép khac loai MCF-7.

Tét ca quy trinh dong vat dugc thuc hién theo huéng din cta 2010/63/UE
Directive dbi véi viée bao vé dong vat dugc st dung cho cac muc dich khoa hoc. Quy
trinh nay duoc chip thuan bdi Animal Ethical Committee of the Pierre Fabre Institute.

Nim triéu té bao MCF-7 dugc tiém dudi da vao chudt Thuy si/Trui 16ng 7 tudn tudi.
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Trude khi tiém té bao, hat oestrogen (Innovative Research of America) dugc ciy vao
héng bén trai dbi v6i chudt dé giai phong céc estrogen can thiét cho su sinh trudng in

vivo cua cac khoi u MCF-7.

Hai muoi ngay sau khi ciy ghép té bao MCF-7, khi khéi u dat dén c& trung binh
120-150mm’ , ddong vat dugc chia thanh cic nhém gﬁ“)m 5 chudt theo c& va phuong dién
khéi u. Céc 1an didu tri khac nhau duoc tiém truyén bang cch tiém trong mang bung.
Trang thai stc khéo cta dong vét duoc kiém tra hing ngay. Thé tich khéi u duoc do
hai 1dn mot tudn bang compa dién ttr cho dén khi két thiic nghién ciru. Thé tich khéi u
dugc tinh toan béng cong thic sau: /6 x chiéu dai x chiéu rong x chiéu cao. Tinh doc
dugc danh gia theo trong lugng ctia dong vat ba lAn/tudn. Cac phén tich théng ké dugc
thuc hién & mdi 1an do bing cach sir dung thir nghiém Mann-Whitney. T4t ca cac hop
chit dugc tiém trong mang bung (i.p.). Trong vi du nay, hoat tinh khang khéi u cia
c208F2 mAb dugc lién hop vai E-13, F-13 hodc F-63 & khoang DAR 4 duogc danh gia
sau 2 14n tiém 7mg/kg lidu & D20 va D27 (Fig.22A, Fig.22B va Fig.22C). Theo cach
song song, C4c géc dugc chat dugc nép E-13, F-13 va F-63 duogc ti€ém & liéu tuong
duong ctia mot gbc twong tng v6i 7mg/kg c208F2-E-13, c208F2-F-13 va c208F2-F-63
DAR khoéng 4.

Viéc tiém c208-E-13 (Fig.22A), c208F2-G-13 (Fig.22B) hodc c208F2-F-63
(Fig.22C) trc ché dang ké va tham chi gay ra sy hdi quy sinh truéng khéi u hoan toan
(p <0,05 so v6i duge chat duoc nép twong tmg). Khong ¢ su khic nhau vé hoat tinh
théng ké nao giita c208-E-13, c208F2-G-13 va c208F2-F-63 c6 thé dugc luu y. Céac
dugc chat duge nip khong c6 tic dung dbi vé6i su sinh trudng khéi u MCF-7 (p >0,05
so v6i nhom dbi chimg)

Nhém thir nghiém thir hai dugce thuc hién véi c208F2 duogc lién hop véi E-13
hodc G-13 va vé6i khang thé khong phi hop ¢9G4 duoc lién hop véi E-13 hoic G-13
trong m6 hinh ghép khac loai MCF-7 nhu dugc md ta trén day. Chudt duge ti€ém i.p.
v6i 7Tmg/kg mdi ADC & D20 va D27 (c4c hinh vé Fig.23A va Fig.23B).

Viéc tiém ca ¢9G4-E-13 va c9G4-F-13 tac dong nhe va chuyén tiép su sinh
trudng ctia md hinh ghép khac loai MCF-7. Tuy nhién, thtr nghiém th hai nay xac
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nhén ring viéc tiém c208-E-13 hoic c208F2-G-13 giy ra su hdi quy khéi u hoan toan
do D43 thé hién hoat tinh khang khéi u cao ctia cac ADC.

Vi du 20: Hoat tinh Ir vivo ciia khang thé hz208F2 dwoc tiép hop véi hop chit G-
13 trong mo hinh ghép khac loai 3* MCF-7.

» Céac dang dugc 1am gibng nhu ciia ngudi ctia 208F2 duge lién hop v6i hop chét
G-13 da dugc danh gié in vivo, trong mo hinh ghép khic loai MCF-7.

Tét ca quy trinh dong vat dugc thuc hién theo huéng din 2010/63/UE Directive
d6i v6i su bao vé dong vat dugc str dung cho cac muc dich khoa hoc. Quy trinh dugc
chép thuan b&i Animal Ethical Committee of the Pierre Fabre Institute. Nim tri¢u té
bao MCF-7 duoc tiém dudi da Yéo chudt Thuy si/Trui 16ng 7 tudn tudi. Trude khi tiém
té bao, hat oestrogen (Innovati\;e Research of America) dugc céy ghép vao hong bén
trai ctia chudt dé giai phong cac estrogen can thiét cho su sinh truéng in vivo cta khdi

u MCF-7.

Hai mwoi ngdy sau khi ciy ghép té bao MCF-7, khi khéi u dat dén c& trung binh
120-150mm°, déng vét dugc chia thanh cac nhém gém 6 chudt theo ¢& va phuong dién
khéi u. Cac didu tri khac nhau dugc tiém truyén bang cach tiém trong mang bung nhu
quy trinh 4 14n tiém; mot 14n tiém mdi bdn ngay (Q4d4). Trang thai sirc khoé ctia dong
vat dugc kiém tra héng ngay. Thé tich khéi u dugc do hai 14n mét tudn béng copa dién
tir cho dén khi két thuc nghién ciru. Thé tich khdi u dugc tinh todn bang cong thire sau:
/6 x chiéu dai x chiéu rong x chiéu cao. Tinh doc dugce danh gid theo trong lugng cla
dong vat ba lan/tudn. Cac phén tich thdng ké duoc thuc hién & mdi 14n do bang cach sir
dung thir nghiém Mann-Whitney. T4t ca cac hop chat dugc tiém trong mang bung
(i.p.). Trong vi du nay, hoat tinh khang khéi u ctia c208F2 mAb duoc lién hop véi hop
chit G-13 dugc so véi cac dang duge 1am gidng nhu cia ngudi khac nhau ciing dugc
lién hop véi G-13 (Fig.27). Cac dang dugce lam giéng nhu cia ngudi duge thir nghiém

nay dugc mo ta trong bang 16 dudi day:
Bang 16

Dang dugc lam gidng nhu
cia ngudi
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Humanized forms VH/VL tuong {tng .| Tén khac cia dang hz || ADC tuong Gng

208F2 085hz0107 (G1) |H057/L018 _|n/a hz208F2 (H057/L.018)-G-13
208F2 085hz0119 (G1) |H070/L018 n/a hz208F2 (H070/L.018)-G-13
208F2 085hz0126 (G1) |H077/L018 hz208F2-4 hz208F2 (H077/1.018)-G-13
hz208F2 (VH3VL3) H26/1.024 n/a hz208F2 (H026/1.024)-G-13

Viéc tiém dang dugc 1am giéng nhu ctia ngudi ¢208-G-13 hodc 208F2 tc ché
dang ké& va thdm chi gdy ra su hdi quy sinh truéng khéi u hoan toan (p <0,05 so véi
ddi ching twong tng). Khong c6 sy khac nhau nhau hoat tinh théng ké nao giita
c208F2-G-13 va céc dang duoc 1am gidng nhu ctia ngudi dugc thir nghiém duge quan
sat.

B0 thir nghiém thtt hai dugc thuc hién véi c208F2 hodc hz208F2-4 dugce lién
hop v&i mo hinh ghép khac loai G-13 trong MCF-7 nhu dugc mo ta trén day (lan luot
cc hinh v& Fig.28A va Fig.28B). Chudt dugc tiém i.p. véi 3mg/kg mdi ADC, mdi bon
ngay ddi véi 4 14n tiém (Q4d4) hodc chi mot 1an.

Cung hoat tinh khang khéi u manh dugc quan st khi ADC dugc tiém bdn 14n
hodic chi mét 14n trong mé hinh ghép khéc loai MCF.

Vi du 21: Hoat tinh In vive ciia khing thé 208F2 dworc tiép hop véi cdc hop chit
G-13 hoiic E-13 trong mé hinh ghép khic loai 2° CaOV-3.

Hoat tinh khang khéi u cling duoc nghién ctru trong khéi u biéu hién 2°, mo
hinh ghép khéc loai CaOV-3 ma la dong té bao ung thu biéu m6 budng trang. Ddi véi
muc dich do, chudt dugc tiém dudi da & DO véi 7x10° t& bao. Khi khdi u dat dén
khoang 120mm’ (19 ngay sau khi tiém t& bao khéi u), dong vat dugc chia thanh 5
nhom gém 5 chudt vdi ¢ khodi u c6 thé so sanh duge va duge diéu tri trong mang bung
vé6i c208F2 duoc lién hgp vai E-13 hodc G-13 va véi khang thé khong phi hop c9G4
duoc lién hop véi E-13 hodc G-13. Chudt, dugce tiém i.p. véi 3mg/kg m5i_ ADC d6i véi
chu trinh 6 13n tiém; mot 1an tiém mdi bbn ngay. Chudt dugc tiép theo quan sat dbi voi
tbc do sinh truéng ghép khac loai. Thé tich khéi u dugc tinh toan bang cong thire: 7/6

X chiéu dai X chiéu rdng X chiéu cao.

So v6i ¢9G4-E-13 ma lam chim su sinh truéng vira phai va tam thoi, viéc tiém

c9G4-G-13 khong tac dong dén su sinh trudong ciia khbi u ghép khic loai CaOV-3.
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Trong khi d6, viéc tiém c208F2-E-13 hodc ¢208F2-G-13 1an luot tao ra mirc rc ché
sinh truéng khéi u 95% va 77% & ngay 50 (cac hinh v& Fig.29A va Fig.29B).
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YEU CAU BAO HO

1. Thé tiép hop khang thé-duoc chit co cong thire (I) sau:
Ab-(L-D), (D

hoéc mudi duge dung ctia n6,

trong do

Ab 12 khang thé hodc manh gin két khang nguyén cia né, cé kha ning gin két
v6i IGF-1R cia nguoi ,khang thé nay chira ba CDR chudi ning c6 trinh tu néu
trong SEQ ID No.1, 2 va 3 va ba CDR chudi nhe ¢6 trinh tu néu trong SEQ ID
No4,5va6;L1a phén tr lién két;

D 1a gbc duoc chit c6 cong thic (II) sau:

O
C)onm LA
KN/Cz>~<CHZ)m\hll WN\AT N
ég R O AL 05\ 0 ?
o NH
R2
(D)

trong do:

R, 1a COOH, COOCHj3; hodc thiazolyl;

Rj3 1a H hodc (C;-Cg)alkyl;

Ry 1a H hodc (C;-Cg)alkyl;

m 12 s6 nguyén nim trong khoang tir 1 dén 8;
dudng dang séng biéu thi diém gén vao L; va

n nam trong khoang tir 1 dén 12.
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2. Thé tiép hop khang thé-dugc chét theo diém 1, trong d6 Ab nay dugc chon tir:

a) khang thé chtra ba CDR chudi ning c6 trinh tu néu trong SEQ ID No.7, 2 va 3
va ba CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5va 11;

b) khang thé chira ba CDR chudi ning c6 trinh tu néu trong SEQ ID No.7,2 va 3
va ba CDR chudi nhe ¢6 trinh tur néu trong SEQ ID No.10, 5 va 11;

c) khang thé chtra ba CDR chudi ning c6 trinh tir néu trong SEQ ID No.7, 2 va 3
va ba CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5va 12; va

d) khang thé chira ba CDR chudi ning c6 trinh tw néu trong SEQ ID No.8, 2 va 3
va ba CDR chudi nhe c6 trinh tu néu trong SEQ ID No.9, 5 va 11.

3. Thé tiép hop khang thé-dugc chit theo diém 1 hoic 2, trong d6 Ab niy dugc chon
tr:
a) khang thé chira mién bién d6i chudi nang c6 trinh tu néu trong SEQ ID No.13 va
ba CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5 va 11;

b) khang thé chira mién bién ddi chudi ning c6 trinh tir néu trong SEQ ID No.14 va
ba CDR chudi nhe ¢6 trinh ty néu trong SEQ ID No.10, 5 va 11;

¢) khang thé chira mién bién ddi chudi ning c6 trinh tu néu trong SEQ ID No.15 va
ba CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5 va 12;

d) khang thé chtra mién bién d6i chudi ning c6 trinh tu néu trong SEQ ID No.16 va
ba CDR chubi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5 va 11; va

e) khang thé chira mién bién déi chudi niing c6 trinh trr néu trong SEQ ID No.17 va
ba CDR chudi nhe ¢6 trinh tu néu trong SEQ ID No.9, 5 va 12.

4. Thé tiép hop khang thé-duoc chit theo diém 1 hogc 2, trong d6 Ab nay dugc chon
tur:
a) khéng thé chira mién bién ddi chu5i nhe ¢6 trinh ty néu trong SEQ ID No.18 va
ba CDR chudi ning c6 trinh tir néu trong SEQ ID No.7, 2 va 3;

b) khang thé chtra mién bién d6i chudi nhe c6 trinh tir néu trong SEQ ID No.19 va
ba CDR chudi ning c6 trinh tu néu trong SEQ ID No.7, 2 va 3;
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¢) khang thé chira mién bién dbi chudi nhe c6 trinh trr néu trong SEQ ID No.20 va
ba CDR chudi ning c6 trinh tu néu trong SEQ ID No.7, 2 va 3;

'd) khang thé chira mién bién ddi chudi nhe c6 trinh tu néu trong SEQ ID No.21 vi
ba CDR chubdi ndng c6 trinh tu néu trong SEQ ID No.8, 2 va 3; va

¢) khang thé chira mién bién d6i chudi nhe c6 trinh tw néu trong SEQ ID No.22 va
ba CDR chudi ning c6 trinh ty néu trong SEQ ID No.7, 2 va 3.

5. Thé tiép hop khang thé-dugc chét theo diém 1, trong d6 Ab nay dugc chon tir cac
khang thé 208F2, 212A11, 214F8, 219D6 va 213B10.

6. Thé tiép hop khang thé-duoc chit theo diém 1, trong d6 Ab nay chira:

a) mién bién dbi chudi ning (VH) c6 trinh ty néu trong SEQ ID No.33 trong d6
trinh ty SEQ ID No.33 nay chta it nhit mot dot bién nguoc duge chon tir cac
géc 20, 34, 35, 38, 48, 50, 59, 61, 62, 70, 72, 74,76, 77,79, 82 va 95; va

b) mién bién ddi chudi nhe (VL) c6 trinh tr néu trong SEQ ID No.35, trong d6
trinh tw SEQ ID No.35 nay chtra it nhit mot dot bién nguoc duge chon tir cac
gbc 22, 53, 55, 65, 71, 72, 77 hoic 87.

7. Thé tiép hop khang thé-duoc chit theo diém 1, trong d6 Ab nay dugc chon tir:

a) khang thé chira mién bién d6i chudi ning c6 trinh trr duge chon tir trinh tw néu
trong SEQ ID No. 56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hodc trinh tir bat
ky it nhit 80% ddng nhat véi trinh ty néu trong SEQ ID No.56, 62, 64, 66, 68,
70, 72, 74, 76, 78 hodc 80; va ba CDR chudi nhe c6 trinh tu néu trong SEQ ID
No.9, 5vall;

b) khang thé chtra mién bién d6i chudi nhe c6 trinh tu dugc chon tir trinh tu ﬁéu
trong SEQ ID No.57 hodc 60 hodc trinh tu bat ky it nhit 80% ddng nhit véi
trinh tw néu trong SEQ ID No.57 hodc 60; va ba CDR chudi ning c6 trinh tur
néu trong SEQ ID No.7,2 va3; va

c) khang thé chira mién bién d6i chudi ning c6 trinh tw dugc chon tir trinh tw néu

trong SEQ ID No.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hoic trinh tu bat
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ky it nhat 80% ddng nhit véi trinh tu néu trong SEQ ID No.56, 62, 64, 66, 68,
70, 72, 74, 76, 78 hodc 80; va mién bién dbi chudi nhe c6 trinh tu dugc chon tir
trinh tu néu trong SEQ ID No.57 hodc 60 hoic trinh tu bat ky it nhat 80% ddng
nhét véi trinh tu néu trong SEQ ID No.57 hoic 60.

8. Thé tiép hop khang thé-dugc chit theo diém 1, trong d6 Ab nay chira:

a) chudi ning c6 trinh tu dugc chon tir trinh tu néu trong SEQ ID No.58, 63, 65,
67, 69, 71, 73, 75, 77, 79 va 81 hodc trinh tu bat ky it nhit 80% ddng nhét véi
trinh tu néu trong SEQ ID No.58, 63, 65, 67, 69, 71, 73,75, 77, 79 hodc 81; va

b) chudi nhe ¢6 trinh tu dugc chon tir trinh tw néu trong SEQ ID No.59 va 61 hoidc
trinh tu bét ky it nhit 80% dong nhét véi trinh tu néu trong SEQ ID No.59 hoic
61.

9. Thé tiép hop khang thé-dugc chét theo diém bét ky trong sd cac diém néu trén,

trong d6 L 13 phan tir lién két c¢6 cong thire (I11) sau:
o)

5 N

Lo (W) (Y),— *

O
(I10)
trong dé
L, 1a (C4-Cyg)xycloalkyl-carbonyl, (C,-Cg)alkyl, (C,-Cg)alkyl-carbonyl,
W 1a don vi axit amin; w 1a s6 nguyén nam trong khoang tir 0 dén 5;

Y 1a PAB-carbonyl v6i PAB c6 cong thuc

y 14 0 hodc 1;
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dau hoa thi biéu thi diém gan vao D; va

duong dang song bidu thi diém gin vao Ab.

10. Thé tiép hop khang thé-dugc chit theo diém 9, trong d6 L, c6 cong thic sau:
O

déu hoa thi biéu thi diém gin vao (W),; va

trong d6

duong dang song biéu thi di€ém gan vao nguyén tir nito cua goc maleimit.

11. Thé tiép hop khang thé-dugc chat theo diém 9, trong d6 (W),, dugc chon tir:

lién két don, phan tir c6 cong thirc:
' (0]
H\)OL M *
N * o/
YN YT
o | PN ©

0

HZN\]//

NH

b

O
HVL )
O

Vé /\ ,

1hn
(@)

trong do
dAu hoa thi biéu thi diém gin vao (Y),; va

dudng dang song biéu thi didm gin vao L,.
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12. Thé tiép hop khang thé-dugc chat theo diém 9, trong d6 w = 0; hodc w =2 va (W),

dugc chon tir:

phén tir ¢6 cong thic:

0
n\/”\ * /H\/[k )

VY YorN
= o, . °

HZN\[/O

NH

0
*,72/ \/U\ ‘
v /5\ 0

trong do
d4u hoa thi biéu thj diém gén vao (Y)y; va

dudng dang séng biéu thi diém gén vao L,.

 13. Thé tiép hop khang thé-dugc chit theo di8m bat ky trong sb cac diém néu trén,
trong d6 (L-D) dugc chon tur:

phan tir ¢6 cdng thirc:

53

ST O g

NH

= O,

7
»

(E-11)
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phén tir c6 cong thirc:

l
o0_N
\[r\@\/\ HO
0 . Ni)LN N
, o 2 1 o 0
[

(E-12)

phan tir ¢6 cong thirc:

o |
e

(G-12)

phén tir c6 cong thirc:

g m@;

2,

(E-13)
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phén tir ¢6 cong thirc:

HN._O
4
3 Hjé#
g\&w:” m H\)CL
o 0~ (0] N N: N N
' o Al o o

phan tir ¢6 cong thirc:

: o ,L )

phéan tir c6 cong thirc:

30904

OH

(F-13)

o}
OH

(G-13)

(0]

HZNY

NH
Ract i
H H H :
(o) OTN\O/\'\I‘/N%&N
o 0 _~_ o_© o
\
o NH
o

/O

(E-15)

-204-



30904

phén tir c6 cong thirc:

. ' - \ (o] NH

0
(G-15)
phén tir ¢6 cong thire:
HN._O
NH
/\/\/\[( \O\ﬁ
5%& ¢k %
\ S
(F-61)
phén tr c6 cong thirc:-
HZNYO
NH
fﬁw @wINCQYC%
/o
(F-62)

va
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phén tir c6 cong thirc:

HoN._O
e Ho§ H
5 o _~A_ ' o© y N\i)J\N N
o P ! 0L 0 g4
\ NH
o
0

OH

(F-63)

trong d6 dudong dang song biéu thi diém gin vao Ab.

14. Thé tiép hop khang thé-dugc chét theo diém 1, trong d6 thé tiép hop nay c6 cong

thirc dugce chon tu:

phén tir c6 cong thic:

OYNHZ
HN

Q o @ H

Ab- N/\/\/\n/N\:)L\NSW‘/N |
o 2.1 % . _O__N
o T 20

, e} N N\;)LN N

o ALt o o
\ 7 NH

N =
s

n

(Ab-E-11)
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phén tir ¢6 cong thirc:

Os_NH,
HN
lo) (o]
H
N\)J\
Ab*&iw R
0 _~

30904

N | )
O\Q\/ON
\H/\Q\/\ Ho
© e "
o ALl o o
\ONH
0

/O
N (Ab-E-12)
phén tir ¢6 cong thire:
Q |
N
S AU TR o
(o) © N N I N
o A1 o_o S
\ 7 NH
. ’ O 3
0
n
(Ab-G-12)
phén tir c6 cong thire:
B HZNYO ]
NH
Q Ho9 /g;-t
Ab~& N%H NQ ' .
o 0 A 0 OTN 0 PN
o \O\/\,\I(H%MN
o A I o_o 5
VN
o
OH
L _
(Ab-E-13)
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phén tir c6 cong thic:

AT

phan tir ¢6 cong thirc:

o |
N
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0 N <N
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7 NH

Ab

/

phén tir c6 cong thirc:

Ab

|

30904

o)

H,N ¥

NH

(Ab-F-13)

OH
B B n
(Ab-G-13)
HZNYO B
oy %:
(Ab-E-15) -
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phén tr ¢6 cong thic:

phén t

3 “\)]\ H
o 0 A~ (e} N Ngj\N N
. | O/"\I O\OO\

|

Ab

fe) 0]
H H .
&MNO/\WX(N%%N
o O (0] PN 0\ O O\
0 NH
(0]

/O

(Ab-G-15)

( c6 cong thure:

H,N.__O

NH

o

NH

&

(Ab-F-61)
phén tir ¢6 cong thic:
B HN._O N
NH
Q Ho H
o (0] PN (0] T N\___)J\T N
o AL 00
' V7N
o
0
(Ab-F-62)

-209-




30904

phén ttr ¢6 cong thirc:

HzNYO
NH
(0] (e}
H H
Ab- NMN\AN N o
o 2 " o N N
0 PN N Y N
o A I o_o 5
\
o NH
(0]
OH
n

(Ab-F-63)
va cac muéi»duqc dung cuda no,

trong d6 Ab dugc chon tir nhém bao gdm cac khang thé 208F2, 212A11, 214F8,
219D6 va 213B10.

15. Thé tiép hop khang thé-dugc chét theo diém 14, trong d6 Ab duge chon tir nhém

gom:

— khang thé chtra mién bién ddi chudi ning c6 trinh ty néu trong SEQ ID No. 56 va
mién bién dbi chudi nhe c6 trinh ty néu trong SEQ ID No. 57;

— khang thé chtra mién bién dbi chudi niing c6 trinh ty néu trong SEQ ID No. 56 va

mién bién ddi chudi nhe c6 trinh tr néu trong SEQ ID No. 60;

— khang thé chtra mién bién dbi chudi ning c6 trinh ty néu trong SEQ ID No. 62 va
mién bién dbi chudi nhe c¢6 trinh ty néu trong SEQ ID No. 57;

— khang thé chtra mién bién ddi chudi niing c6 trinh ty néu trong SEQ ID No. 64 va

mién bién dbi chudi nhe c6 trinh ty néu trong SEQ ID No. 57;

— khéang thé chira mién bién dbi chudi ning c6 trinh tu néu trong SEQ ID No. 64 va

mién bién dbi chudi nhe c6 trinh tu néu trong SEQ ID No. 60;

— khang thé chira mién bién ddi chudi ning c6 trinh tu néu trong SEQ ID No. 66 va

mién bién d6i chudi nhe ¢6 trinh tu néu trong SEQ ID No. 57;
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— khang thé chira mién bién d6i chudi ning c6 trinh tu néu trong SEQ ID No.

mién bién d6i chudi nhe c6 trinh tr néu trong SEQ ID No. 57;

— khang thé chira mién bién dbi chudi ning c6 trinh tur néu trong SEQ ID No.

mién bién d6i chudi nhe c6 trinh tu néu trong SEQ ID No. 60;

— khang thé chira mién bién dbi chudi ning c6 trinh tu néu trong SEQ ID No.

mién bién ddi chudi nhe c6 trinh tr néu trong SEQ ID No. 57;

— khang thé chtra mién bién ddi chudi nang c6 trinh tu néu trong SEQ ID No.

mién bién dbi chudi nhe c6 trinh ty néu trong SEQ ID No. 57;

— khang thé chtra mién bién ddi chudi niing c6 trinh tu néu trong SEQ ID No.

mién bién dbi chudi nhe c6 trinh ty néu trong SEQ ID No. 57;

— khang thé chtra mién bién ddi chudi ning c6 trinh trr néu trong SEQ ID No.

mién bién dbi chudi nhe c6 trinh tu néu trong SEQ ID No. 57;

- khang thé chtra mién bién ddi chudi ning c6 trinh tur néu trong SEQ ID No.

mién bién d6i chudi nhe c6 trinh ty néu trong SEQ ID No. 57;

— khang thé chtra mién bién ddi chubi ning c6 trinh tur néu trong SEQ ID No.

mién bién d6i chudi nhe c6 trinh ty néu trong SEQ ID No. 60; and

— khang thé chtra mién bién ddi chudi ning c6 trinh tu néu trong SEQ ID No.

mién bién ddi chudi nhe c6 trinh tr néu trong SEQ ID No. 57.

68 va

68 va

70 va

72 va

74 va

76 va

78 va

78 va

80 va

16. Thé tiép hop khang thé-duoc chit theo diém 15, trong d6 Ab duoc chon tir nhém

gom:

— khéng thé chira chudi ning c6 trinh tir néu trong SEQ ID No. 58 va chudi nhe c6

trinh tur néu trong SEQ ID No. 59;

— khang thé chtra chudi ning c6 trinh tu néu trong SEQ ID No. 58 va chudi nhe c6

trinh tg néu trong SEQ ID No. 61;

— khéang thé chtra chudi ning c6 trinh tw néu trong SEQ ID No. 63 va chudi nhe c6

trinh tu néu trong SEQ ID No. 59;
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— khang thé chira chudi nang c6 trinh tur néu trong SEQ ID No.

trinh ty néu trong SEQ ID No. 59;

— khang thé chtra chudi ning c6 trinh tu néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 61;

— khéng thé chira chudi nang co trinh tur néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 59;

— khéng thé chira chudi nang c6 trinh tu néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 59;

— khang thé chira chudi nang co trinh tu néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 61;

— khang thé chtra chudi ning c6 trinh tw néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 59;

— khéng thé chira chudi nang co trinh tur néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 59;

— khéng thé chira chudi nang c¢o trinh tw néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 59;

— khang thé chtra chudi nang co trinh tu néu trong SEQ ID No.

trinh tur néu trong SEQ ID No. 59;

— khéng thé chira chudi nang co trinh tw néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 59;

— khéng thé chira chudi nang co trinh tir néu trong SEQ ID No.

trinh tu néu trong SEQ ID No. 61; va

— khang thé chira chudi nang co trinh tir néu trong SEQ ID No
trinh tu néu trong SEQ ID No. 59.
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65 va chudi nhe c6

65 va chudi nhe ¢6

67 va chudi nhe c6
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75 va chudi nhe ¢6

77 va chubi nhe c6
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17. Thé tiép hop khéang thé-duoc chét theo diém 14, trong d6 thé tiép hop nay

c0 cong thirc sau:

Q |
N
&Z/\/\/\”/\@v\ HO
5 o) . N\)J\N N
o A 0L 0 4
b 7 NH
O

OH

Ab

[

(Ab-G-13)
trong d6 Ab duge chon tir nhém gdm:

— khang thé chira mién bién ddi chudi nang co trinh tu néu trong SEQ ID No. 70 va

mién bién d6i chudi nhe c¢ trinh tu néu trong SEQ ID No. 57,

— khang thé chira mién bién ddi chudi ndng co trinh tu néu trong SEQ ID No. 74 va

mién bién ddi chudi nhe ¢6 trinh tu néu trong SEQ ID No. 57;

— khéng thé chira mién bién ddi chudi nang co trinh tu néu trong SEQ ID No. 80 va

mién bién d6i chudi nhe ¢é trinh tur néu trong SEQ ID No. 57; va

— khéng thé chira mién bién ddi chudi ndng co trinh tuw néu trong SEQ ID No. 34 va

mién bién ddi chudi nhe ¢6 trinh tu néu trong SEQ ID No. 36.

18. Thé tiép hop khang thé-dugc chit theo diém 17, trong d6 Ab duoc chon tir

nhom gom:

— khéng thé chua chudi nang c6 trinh ty néu trong SEQ ID No. 71 va chudi nhe c6
trinh tw néu trong SEQ ID No. 59;

— khang thé chita chudi nang c6 trinh tw néu trong SEQ ID No. 75 va chudi nhe c6
trinh tu néu trong SEQ ID No. 59;

— khang thé chtra chudi nang co trinh ty néu trong SEQ ID No. 81 va chudi nhe c6
trinh tu néu trong SEQ ID No. 59; va

-213-



30904

— khang thé chira chudi ning c6 trinh tr néu trong SEQ ID No. 38 va chudi nhe c6
trinh tu néu trong SEQ ID No. 40.

19. Thé tiép hop khang thé-duoc chét theo diém 1, trong d6 n bang 2.
20. Thé tiép hop khang thé-duoc chit theo diém 1, trong d6 n bang 4.

21. Dugc phim chtra it nhit mot thé tiép hop khang thé-dugc chit theo diém bat ky

trong sO cac di€m néu trén.

22. Duoc phim theo diém 21, trong d6 dugc phim nay con chira t4 duge dugc dung.
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115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 - _ 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys

210
<210> 29
<211> 214
<212>, PRT

<213> nhén tao

<220>
<223> c212A11, chudi nhe, du chiéu dai

<400> 29

Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

-263-



Asp Arg Val

Leu Asn Trp
35

Tyr Tyr Thr
50

Arg Gly Ser
65

Glu Asp Ile

Thr Phe Gly

Pro Ser Val
115

Thr Ala Ser
130

Lys Val Gln
145

Glu Ser Val

Ser Thr Leu

Ala Cys Glu
195

Phe Asn Arg
210

<210> 30
<211> 214
<212> PRT

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Ile

Gln

Arg

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Ser

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Cys

Gln

His

55

Tyr

Phe

Lys

Pro

Asp

Lys

Gln

30904

Arg

Pro

40

Ser

Ser

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ala

25

Asp

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

-264-

Ser

Gly

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Gln

Thr

Pro

Ile

75

Gly

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Asp
Val
Ser
60

Ser
Ser
Arg
Gln
Tyr
140
Ser
Thr

Lys

Pro

Ile
Lys
45

Arg
Asn
Thr
Thr
Leu
125
Pro
Gly
Tyr

His

Val
205

Asn
30

Leu
Phe
Leu
Leu
Val
110
Lys
Arg
Asn
Ser
Lys
190

Thr

Lys
Leu
Ser
Glu
Pro
95

Ala
Ser
Glu
Ser
Leu
175

val

Lys

Tyr

Ile

Gly

Gln

80

Tyr

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



<213>

<220>
<223>

<400>

nhén

tao

30904

c214F8, chudi nhe, da chiéu dai

30

Asp Ile Gln

1

Asp

Leu

Arg

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Arg

Asn

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

val
Trp
35

Thr
Ser
Ile
Gly
val
115
Ser
Gln

Val

Leu

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Thr
180

Thr

Phe

Gln

Thr

Thr

85

Gly

Ile

vVal

Lys

Glu
165

Leu

Gln

Ser

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

Thr

Cys

Gln

His

55

Tyr

Phe

Pro

Leu

135

Asp

Asp

Lys

Thr

Arg

Pro

40

Ser

Ser

Cys

Leu

Pro

120

Leu

Asn

Ala

Ser

Ala

25

Asp

Gly

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp
185

-265-

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Leu

Gln

Thr

Pro

Ile

75

Gly

Lys

Glu

Phe

Gln
155

Ser

Glu

Ser

Asp

Ile

Ser

60

Thr

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Ala

Ile

Lys

45

Arg

Asn

Ala

Thr

Leu

125

Pro

Gly

Tyr

His

Ser
Ser
30

Leu
Phe
Leu
Leu
Val
110
Lys

Arg

Asn

Ser

Lys
190

Leu

15

Lys

Leu

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Gly

Tyr

Ile

Gly

Gln

80

Tyr

Ala

Gly

Ala

Gln

160

Ser

Tyr



Ala Cys Glu

195

Phe Asn Arg

210

<210>
<211>
<212>
<213>

<220>
<223>

<400>

31
214
PRT
nhan

30904

Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

Gly Glu Cys

tao

200

c219D6, chudi nhe, dua chiéu dai

31

Asp Ile Gln

1

Asp
Leu
Tyr
Arg
65

Glu
Thr
Pro

Thr

Lys

Arg

Asn

Tyr

50

Gly

Asp

Phe

Ser

Ala

130

Val

Val

Trp

35

Thr

Ser

Ile

Gly

Val

115

Ser

Gln

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Ile

vVal

Lys

Gln
Ser
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys

Val

Thr

Cys

Gln

Tyr

Phe

Lys

Pro

Leu

135

Asp

Thr

Arg

Pro

40

Ser

Ser

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

25

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

-266-

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Leu

Gln

Thr

Pro

Ile

75

Gly

Lys

Glu

Phe

Gln

Ser

Asp

Val

Ser

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

205

Ala

Ile

Lys

45

Arg

Asn

Thr

Thr

Leu

125

Pro

Gly

Ser

Ser

30

Leu

Phe

Leu

Leu

vVal

110

Lys

Arg

Asn

Leu

15

Lys

Leu

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

Gly

Tyr

Ile

Gln

80

Tyr

Ala

Gly

Ala

Gln



145

Glu

Ser

Ala

Phe

Ser

Thr

Cys

Asn
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Val

Leu

Glu
195

Arg

2
o

214
PRT
nhan

Thr

Thr

180

Val

Gly

tao

c213B10,

32

Asp Ile Gln

1

‘Asp

Leu

Tyr

Arg

65

Glu

Thr

Arg

Tyr

50

Gly

Asp

Phe

vVal

Trp
35

Thr

Ser

Ile

Gly

Met
Thr
20

Tyr
Ser
Gly

Ala

Gly
100

Glu
165
Leu

Thr

Glu

150

Gln

Ser

His

30904

Asp Ser Lys

Lys Ala Asp

185

Gln Gly Leu

200

chudi nhe, da chiéu

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Ser

Gln

Leu

Asp

70

Tyr

Thr

Thr

Cys

Gln

His

55

Tyr

Phe

Lys

Thr

Arg

Pro

40

Ser

Ser

Cys

Leu

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu
105

-267-

Asp
170

Tyr

Ser

dai
Ser
10

Ser
Gly
Val
Thr
Gln

90

Ile

155

Ser

Glu

Ser

Leu

Gln

Thr

Pro

Ile

75

Gly

Lys

Thr

Lys

Pro

Ser

Asp

Ile

Ser

60

Thr

Ser

Arg

Tyr

His

Val
205

Ala

Ile

Lys

45

Arg

Asn

Ala

Thr

Ser

Lys

190

Thr

Ser

Ser

30

Leu

Phe

Leu

Leu

Val
110

Leu
175

Val

Lys

Leu

15

Leu

Ser

Glu

Pro

95

Ala

160

Ser

Tyr

Ser

Gly

Tyr

Ile

Gly

Gln

80

Tyr

Ala



Pro

Thr

Lys

145

Glu

- Ser

Ala

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Val
115

Ser

Val

Leu

Glu
195

Arg

33
120
PRT
nhan

Phe

Val

Trp

Thr

Thr

180

val

Gly

'tao

hz208F2

33

Gln Val Gln

1

Ser Val Lys

Tyr Met His

35

Gly Ile TIle

50

Leu

Val

20

Trp

Trp

Ile

vVal

Lys

Glu

165

Leu

Thr

Glu

(var.

Val

5

Ser

Val

Pro

Phe

Cys

Val

150

Gln

Ser

His

Cys

Pro

Leu

135

Asp

Asp

Lys

Gln

30904

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ser

Asn

Ala

Lys

Asp

185

Leu

Asp

Asn

Leu

Asp

170

Tyr

Ser

1) chudi n3&ng, VH

Gln

Cys

Arg

Gly

Ser

Lys

Gln

Asp
55

Gly

Ala

Ala

40

Gly

Ala

Ser

25

Pro

Ser

-268-

Glu

10

Gly

Gly

Thr

Glu

Phe

Gln

155

Ser

Glu

Ser

vVal

Tyr

Gln

Ser

Gln

Tyr

140

Ser

Thr

Lys

Pro

Lys

Thr

Gly

Tyr
60

Leu
125
Pro
Gly
Tyr

His

Val
205

Lys
Phe
Leu
45

Ala

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

Thr

30

Glu

Gln

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Ala

Gln

160

Ser

Tyr

Ser

Gly Ala

15

Ser

Trp

Lys

Tyr

Met

Phe



Gln

65

Met

Ala

Gly

Gly

Glu

Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Arg

Leu

Pro

Leu
115

34
120
PRT
nhan

vVal

Ser

Met

100

vVal

tao

hz208F2

34

Gln Val Gln

Tyr

Gly

Gln

65

Met

Ala

Val
Ile
Trp
50

Gly
Phe

Ser

Lys

Tyr

35

Ile

Arg

Leu

Pro

Leu

Met

20

Trp

Trp

val

Ser

Met
100

Thr

Ser

85

Ile

Thr

(var.

Val

Ser

Val

Pro

Thr

Ser

85

Ile

Met Thr

70

Leu Arg

Thr Pro

Val Ser

Gln Ser

Cys Lys

Lys Gln

Gly Asp

55

Leu Thr
70

Leu Arg

Thr Pro

30904

Arg

Ser

Asn

Ser
120

Ala

Ala

40

Gly

Ala

Ser

Asn

Asp

Glu

Tyr
105

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr
105

-269-

Thr Ser Thr Ser Thr

75

Asp Thr Ala Val Tyr

90

Ala Met Asp Tyr Trp

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Ala

vVal

Tyr

Gln

Lys

Ser

75

Thr

Met

Lys

Thr

Gly

Tyr

60

Ser

Ala

Asp

Lys

Phe

Leu

45

Asn

Asn

Val

Tyr

110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp
110

Val
Tyr

95

Gly

Gly
15

Ser
Trp
Lys
Ala
Phe
95

Gly

Tyr
80

Cys

Gln

Ala

Tyr

Leu

Phe

Tyr

80

Cys

Gln



30904

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 35°
<211> 107
<212> PRT

<213> nhan tao

<220>
<223> hz208F2 (var. 1), VL

<400> 35
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 . 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Gly Ser Thr Leu Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 36
<211> 107
<212> PRT

<213> nhén tao

<220>
<223> hz208F2 (var.3), VL

<400> 36

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

-270-



Asp

Leu

Tyr

Arg

65

Glu

Thr

Arg

Asn

Tyr

50

Gly

Phe

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Val

Trp
35

Thr

Ser

Gly

37
449
PRT
nhén

Thr
20

Tyr
Ser
Gly
Ala

Gly
100

tao

hz208F2

37

Gln Val Gln

1

Ser

Tyr

Gly

Gln
65

vVal

Met

Ile
50

Gly

Lys

His

35

Ile

Arg

Leu

Val

20

Trp

Trp

Val

Ile
Gln
Arg
Thr
Thr

85

Gly

(var.

Val

5

Ser

Val

Pro

Thr

Ser

Gln

Leu

Asp

70

Tyr

Thr

Cys

Lys

His

55

Tyr

Phe

Lys

30904

Arg

Pro

40

Ser

Ser

Cys

Val

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser
Lys
Val
Thr
Gln

90

Ile

1), chudi ning, dua

Gln

Cys

Arg

Gly

Met
70

Ser

Lys

Gln

Asp

55

Thr

Gly
Ala
Ala
40

Gly

Arg

Ala

Ser

25

Pro

Ser

Asp

-271-

Glu

10

Gly

Gly

Thr

Thr

Gln
Ala
Pro
Ile
75

Gly

Lys

Asp

Pro

Ser

60

Ser

Ser

Ile

Lys

45

Arg

Asn

Thr

chiéu dai

val

Tyr

Gln

Ser

Ser
75

Lys

Thr

Gly

Tyr

60

Thr

Lys

Phe

Leu

45

Ala

Ser

Ser

30

Leu

Phe

Leu

Leu

Pro

Thr

30

Glu

Gln

Thr

Lys

Leu

Ser

Gln

Pro
95

Gly

15

Ser

Trp

Lys

Val

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Tyr

Met

Phe

Tyr
80



Met

Ala

Gly

Phe

Leu

145

Leu

Ser

Pro

Lys-

225

Ser

Asp

Asn

Glu

Ser

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala
290

Leu
Pro
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu

275

Lys

Ser

Met

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Ser
85

Ile
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu

Lys

Lys

Leu

Thr

Val

Ser

Lys

150

Leu

Leu

Thr

vVal

Pro

230

Phe

Val

Phe

Pro

Arg

Pro

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg
295

30904

Ser

Asn

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Pro

Lys

Val

265

Tyr

Glu

-272-

Asp

90

Ala

Ser

Thr

Pro

Val

Thr

Met

Thr

Glu
155

His

170

Ser

Ile

val

Ala

Pro

250

Val

Val

Gln

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Ala

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn
300

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Tyr

95

Gly

Ser

Ala

Val

Ala

175

val

His

Cys

Gly

Met

255

His

vVal

Tyr

Cys

Gln

Val

Ala

Ser

160

val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg



Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Gly

Val

Tyr

Thr

Leu

Cys

370

Ser

Ser

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

38
449
PRT
nhén

38

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

tao

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

30904

Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

His
Lys
Gln
345
Met
Pro
Asn
Leu
Val

425

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

hz208F2 (var.3), chudi ning da chiéu dai

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Asn

Pro

Gln

350

Val

Val

Pro

Thr

vVal

430

Leu

Gly

Ile

335

vVal

Ser

Glu

Pro

Val

415

Met

Lys

320

Glu

Tyr

Leu

Tro

Val

400

Asp

His

Pro

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

5

-273-

10

15



Ser

Tyr

Gly

Gln

65

~Met

Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys
225

Val

Ile

Trp

Gly

Phe

Ser

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Lys

Tyr

35

Ile

Arg

Leu

Pro

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Met

20

Trp

Trp

Val

Ser

Met

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Ser

Val

Pro

Thr

Ser

85

Ile

Thr

Pro

Val

Ala

165

Gly

Gly

"Lys

Cys

Cys

Lys

Gly

Leu

70

Leu

Thr

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro
230

Lys

Gln

Asp

55

Thr

Arg

Pro

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

30904

Ala

Ala

40

Gly

Ala

Ser

Asn

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Pro

-274-

Gly

Gly

Thr

Lys

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Tyr

Lys

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro
235

Thr

Gly

Tyr

60

Ser

Ala

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Phe
Leu
45

Asn
Asn
Val
Tyr

Gly
125

Val

Phe

Val

Val

205

Lys

Leu

Thr

30

Glu

Glu

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Ser

Ti:p

Lys

Ala

Phe

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Tyr

Leu

Phe

Tyr

80

Cys

Gln

val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly
240



Pro

Ser

Asp

Asn

val

305

Glu

Lys

Thr

Glu

385

Leu

Lys

Glu

Gly

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Cys

370

Ser

Asp

Ser

Ala

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu
435

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Phe

375

Glu

Phe

Gly

Tyr

30904

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Lys

val
265

Tyr

Glu

His

Lys

Gln

345

Met

Asn

Leu

Val

425

Gln

-275-

Pro

250

Val

val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Lys

Val

Asp

Tyr

Asp

Asp

Gly

Asn

- 300

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

val

Val

Pro

Thr

Val

430

Leu

Met
255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

vVal

415

Met

Ser

Ile
Glu
His
Arg
Lys
320

Glu

Leu
Trp
Val
400
Asp

His

Pro



30904

<210> 39
<211> 214
<212> PRT

<213> nhan tao

<220>
<223> hz208F2 (var. 1), chudi nhe, dua chiéu dai

<400> 39.
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Gly Ser Thr Leu Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thi Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 . 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

-276-



Ser Thr Leu

Ala Cys Glu
195

Phe Asn Arg
210

<210> 40
<211> 214
<212> PRT
<213> nhén

<220>
<223>

<400> 40
Asp Ile Gln

1

Asp Arg Val

Leu Asn Trp
35

Tyr Tyr Thr
50

Arg Gly Ser
65

Glu Asp Phe

Thr Phe Gly

Pro Ser Val
115

Thr
180

Val

Gly

tao

hz2C08F2

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Phe

30904

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

185

190

Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

Glu

(var.

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Ile

Cys

Gln

Ser

Gln

Leu

Asp

70

Tyr

Thr

Phe

200

chudi nhe, da chiéu

Ser

Lys

His

55

Tyr

Phe

Lys

Pro

Pro

Arg

Pro

40

Ser

Ser

Cys

Val

Pro
120

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

-277-

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Leu

Ala

Pro

Ile

75

Gly

Lys

Glu

dai

Asp

Pro

Ser

60

Ser

Ser

Arg

Gln

205

~ Ala

Ile

Lys

45

Arg

Asn

Thr

Thr

Ser

Ser

30

Leu

Phe

Leu

Leu

Val

- 110

Leu
125

Lys

Val
15

Lys

Ser

Gln

Pro

95

Ala

Ser

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Gly



Thr

Lys

145

Glu

Ser

Phe

Ala Ser Val Val Cys
130

Val Gln Trp Lys Val
150

Ser Val Thr Glu Gln
165

Thr Leu Thr Leu Ser
180

Cys Glu Val Thr His
195

Asn Arg Gly Glu Cys
210

<210> 41
<211> 120
<212> PRT

<213> nhén tao

<220>
<223> hz208F2 (var.2)

<220>

<221> MISC DAU HIEU
<222> (20)..(20)
<223> Met cé thé dugc
<220>

<221> MISC _DAU HIEU
<222> (34)..(34)
<223> 'Ile cbé6 thé& duoc
<220>

<221> MISC DAU HIEU

<222>

(35)..(35)

<223> Tyr cbé thé dugc

<220> .
<221> MISC DAU HIEU

<222>

(38)..(38)

<223> Lys cbé thé duoc

<220>
<221> MISC_DAU HIEU

Leu
135
Asp
Asp

Lys

Gln

30904

Leu

Asn

Ser

Ala

Gly
200

Asn

Ala

Lys

Asp

185

Leu

Asn

Leu

Asp

170

Tyr

Ser

chudi ning, VH

thay

thay

thay

thay

thé

thé

thé

thé

bdng Val

bdng Met

bdng His

b3ng Arg

-278-

Phe

Gln

155

Ser

Glu

Ser E

Tyr

140

Ser

Thr

Lys

Pro

Gly

Tyr

His

Val
205

Arg
Asn
Ser
Lys

190

Thr

Glu

Ser

Leu

175

Val

Lys

Ala

Gln

160

Ser

Tyr



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

(48) ..(48)
Leu c6 thé duoc

MISC DAU HIEU
(50) .. (50)
Trp cé thé duoc

MISC DAU HIEU
(59) .. (59)
Lys cbé thé duoc

MISC DAU HIEU
(61)..(61)
Asn cé thé duoc

MISC DAU HIEU
(62)..(62)
Glu cé thé duoc

MISC DAU HIEU
(70)..(70)
Leu c6 thé duoc

MISC DAU HIEU
(72) .. (72)
Ala cé thé& duoc

MISC DAU HIEU
(74)..(74)
Lys c6 thé duoc

MISC DAU HIEU
(76) ..(76)
Ser c6 thé duoc

MISC DAU HIEU
(77) .. (77)
Asn cé thé& duogc

MISC DAU HIEU
(79)..(79)
Ala cé thé& duoc

MISC DAU HIEU

thay

thay

thay

thay

thay

thay

thay

thay

thay

thay

thay

30904

thé

thé

thé

ct
=
153

thé

thé

thé

bang

bang

bang

bang

bang

bang

bang

-279-

Met

Ile

Ser

Ala

Gln

Met

Thr

Thr

Ser

Val



30904

<222> (82)..(82)
<223> Phe c6 thé& duoc thay thé bang Glu

<220>

<221> MISC DAU HIEU

<222> (95)..(95)

<223> Phe c6 thé dugc thay thé bang Tyr

<400> 41

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 ‘15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Tyr Ile Tyr Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Glu Trp Leu
35 40 45

Gly Trp Ile Trp Pro Gly Asp Gly Ser Thr Lys Tyr Asn Glu Lys Phe
50 55 60

Gln Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Ser Asn Thr Ala Tyr
65 70 75 80

Met Phe Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ala Ser Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 42
<211> 107
<212> PRT

<213> nhén tao

<220>
<223> hz208F2 (var. 2), chudi nhe, VL

<220>
<221> MISC_DAU HIEU

<222>  (22)..(22)

<223> Ser c6 thd& duoc thay thé bdng Thr

-280-



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
$<222>
<223>
<400>

Asp Ile

Asp Arg

Leu Asn

Tyr Tyr

50

Arg Gly

MISC DAU HIEU
(53)..(53)
Arg c6é thé& duoc

MISC_DAU HIEU
(55) .. (55)
His c6 thé duoc

MISC DAU HIEU
(65) ..(65)
Arg c6é thé dugc

MISC DAU HIEU
(71) .. (71)
Tyr cbé thé& dugc

MISC DAU HIEU
(72) ..(72)
Ser cé thé duoc

MISC DAU HIEU
(77) .. (77)
Asn cbé thé duoc

MISC_DAU HIEU
(87)..(87)

Phe cé ‘thé duoc
42

Gln Met Thr Gln

Val Thr Ile Ser
20

Trp Tyr Gln Gln
35

Thr Ser Arg Leu

Ser Gly Thr Asp

thay

thay

thay

thay

thay

thay

thay

Ser

Cys

Lys

His

55

Tyr

30904

thé

thé

thé

thé

thé

thé

thé

Pro

Arg

Pro

40

Ser

.Ser

bang

béng

bdng

bang

bdng
Ser
Ala
25
Gly

Gly

Leu

-281-

Ser

Gln

Ser

Phe

Thr

Ser

Tyr

Ser

10

Ser

Lys

vVal

Thr

Leu

Gln

Ala

Pro

Ile

Ser
Asp
Pro
Ser

60

Ser

Ala

Ile

Lys

45

Arg

Asn

Ser

Ser

30

Leu

Phe

Leu

Val

15

Lys

Leu

Ser

Gln

Gly

Tyr

Ile

Gly

Pro



65

Glu Asp

Thr Phe

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Ala Ser

1

Ser Thr
Phe Pro
Gly Val

50

Leu Ser
65

Tyr Ile
Arg Val

Pro Ala

Lys Pro
130

Phe

Gly

43
329
PRT
nhén

X

Mién
43

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

70

30904

Ala Thr Tyr Phe Cys Gln

85

Gly Gly Thr
100

tao

cd dinh (VH)

Lys Gly Pro

Gly Gly Thr
20

Pro Val Thr

Thr Phe Pro

Val Val Thr
70

Asn Val Asn
85

Pro Lys Ser
100

Glu Leu Leu

Asp Thr Leu

Lys

Val

IgGl

Ser

‘Ala

Val

(S 0]
o -
V)]

Val

His

Cys

Gly

Met
135

vVal

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu
105

Phe

Leu

25

Leu

Ser

Pro

Lys

105

Pro

Ser

-282-

75

80

Gln Gly Ser Thr Leu Pro Tyr

90

Ile

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Lys

Leu

Cys

Ser

Ser

Asn

His

Val

Thr

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro
140

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Ser

Lys
30

[y
D
o

Leu

Thr

Val

Pro

110

Phe

vVal

95

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Lys

Tyr

Ser

Ser

Thr

80

Lys

Pro

Cys



Val val
145

Tyr Val

. Glu Gln

His Gln

Lys Ala
210

Gln Pro
225

Met Thr

Pro Ser

Asn Tyr

Leu Tyr
290

Val Phe
305

Gln Lys

<210>
<211>
<212>
<213>

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

44
326
PRT
nhéan

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

tao

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

vVal

Pro

Thr

Val

310

Leu

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

30904

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

-283-

Pro

Ala

170

val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Val

Thr

Val

Cys

Ser

220

Pro

val

Gly

Asp

Trp

300

His

Lys

Lys

Leu

Lys

205

Lyé

Ser

Lys

Gln

Gly

285

Gln

Asn

Phe

Pro

Thr

190

val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Asn

Arg

175

Val

Ser

Lys

Glu

Phe

255

Glu

Phe

Gly

Tyr

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320



<220>
<223> Mién

<400> 44

Ala Ser Thr

1

Ser

Phe

Gly

Leu
65

Tyr T

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Thr

Pro

Val

50

Ser

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

Glu

35

His

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn
195

cbd dinh

Lys Gly

Glu -Ser
20

Pro Val

Thr Phe

Val Vval

Asn Val
85

Ser Lys
100

Gly Gly

Met Ile

Gln Glu

Val His
165

Tyr Arg
180

Gly Lys

(VH)

Pro

Thr

Thr

Pro

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

IgG4

Ser

Ala

vVal

Ala

55

Val

His

Gly

Ser

Arg

135

Pro

Ala

val

Tyr

30904

Val

Ala

Ser

40

vVal

Pro

Lys

Pro

Thr

Glu

Lys

Ser

Lys
200

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

Val

Thr

Val

185

Cys

-284-

(S228P)

Pro
10

Giy
Asn
Gln

Ser

Ser
90

Glu
Gln
Lys
170

Leu

Lys

Leu

Cys

Ser

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn
205

Cys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu



30904

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
210 215 220

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
225 - 230 235 240

"Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
290 295 300

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
305 310 315 320

Leu Ser Leu Ser Leu Gly
325

<210> 45
<211> 107
<212> PRT

<213> nhén tao

<220>
<223> Mién kapa (VL)

<400> 45
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

-285-



Ser Gly Asn Ser Gln
50

Thr Tyr Ser Leu Ser
65

Lys His Lys Val Tyr
85

Pro Val Thr Lys Ser
100

<210> 46

<211> 98

<212> PRT
<213> nhéan tao

<220>
<223> Dong mam cua

<400> 46
Gln Val Gln Leu Val

1 5

Ser Val Lys Val Ser
20

Tyr Met His Trp Val
35

Gly Ile Ile Asn Pro
50

Gln Gly.Arg Val Thr
65

Met Glu Leu Ser Ser
85

Ala Arg

- 30904

Glu Ser Val Thr
55

Ser Thr Leu Thr
70

Ala Cys Glu Val

Phe Asn Arg Gly
105

Glu

Leu

Thr-

90

Glu

ngudi IGHV1-46*%01

Gln Ser Gly Ala

Cys Lys Ala Ser
25

Arg Gln Ala Pro
40

Ser Gly Gly Ser
55

Met Thr Arg Asp
70

Leu Arg Ser Glu

-286-

Glu

10

Gly

Gly

Thr

Thr

Asp
90

Gln

Ser

75

His

Cys

val

Tyr

Gln

Ser

Ser

75

Thr

Asp Ser Lys Asp Ser

60

Lys Ala Asp Tyr Glu

80

Gln Gly Leu Ser Sér

Lys

Thr

Gly

Tyr

60

Thr

Ala

Lys

Phe

Ala

Ser

Val

Pro

Thr

30

Glu

Gln

Thr

Tyr

95

Gly Ala
15

Ser Tyr

Trp Met

Lys Phe

Val Tyr

80

Tyr Cys
95



<210>
<211>
<212>
<213>

<220>
<223>

<400>

. Asp

1 .

Asp

Leu

Tyr

Ser

65

Glu

Ile

Arg

Asn

Ala

50

Gly

Asp

<210>
<211>
<212>
<213>

<220>
<223>

<400>

47
95
PRT
nhéan
Dong

47

Gln

Val

Trp
35

Ala

Ser

Phe

48
15
PRT
nhan

Dong

48

Tyr Phe Asp

1

<210>
<211>
<212>
<213>

<220>
<223>

49
12
PRT
nhan

Dong

tao

Met

Thr
20

Gly

Ala T

tao

mam

Tyr

tao

mam

cla

Thr

Ile

- Gln

Ser

Thr

30904

ngudoi IGKV1-39*01

Gln

Thr

Gln

Leu

Asp

70

Tyr

Ser

Cys

Lys

Gln

55

Phe

Tyr

Pro

Arg

Pro

40

Ser

Thr

Cys

Ser

Ala
25

Gly

Gly

Leu

Gln

ctia ngudoi IGHJ4*01

Ser

10

Lys

Val

Thr

Gln
90

Leu

Gln

Pro

Ser

Ser

Ser

Pro

Ser

60

Ser

Tyr

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

Ser

30

Leu

Phe

Leu

Thr

Val

15

Ser

Leu

Ser

Gln

Pro
95

Trp.Gly Gln Gly Thr Leu Val Thr Val Ser Ser

5

clla nguoi IGKJ4*01

-287-

10

15

Gly

Tyr

Ile

Gly

Pro
80



<400>

49

30904

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

50
1367
PRT
nhén

IGF-1R

50

Met Lys Ser

1

Leu

Cys

Leu

Ser

65

Ile

Gly

Tyr

Gly

Lys
145

Phe

Gly

Glu

50

Lys

Thr

Asp

Asn

Leu
130

Asn

Leu

Pro

35

Asn

Ala

Glu

Leu

Tyr

115

Tyr

Ala

Gly

Ser

20

Gly

Cys

Glu

Tyr

Phe

100

Asn

Asp

5

‘tao .

Ser

Ala

Ile

Thr

Asp

Leu
85

Pro_

Leu

Leu

Leu

Gly

Ala

Asp

val

Tyr

70

Leu

Asn

Val

Arg

Cys
150

(cta nguoi)

Gly

Leu

Ile

Ile

55

Arg

Leu

Leu

Ile

Asn

135

Tyr

Gly Ser

Ser Leu
25

Arg Asn
40

Glu Gly

Ser Tyr

Phe Arg

Thr Val

105

Phe Glu
120

Ile Thr

Leu Ser

-288-

10

Pro

10

Trp

Asp

Tyr

Arg

Val

90

Ile

Met

Arg

Thr

Thr

Pro

Tyr

Leu

Phe

75

Ala

Arg

Thr

Val
155

Ser

Thr

Gln

His

60

Pro

Gly

Gly

Asn

Ala

140

Asp

Leu

Ser

Gln

45

Ile

Lys

Leu

Trp

Leu

125

Ile

Trp

Trp

Gly

30

Leu

Leu

Leu

Glu

Lys

110

Lys

Arg

Ser

Gly

15

Glu

Lys

Leu

Thr

Ser

95

Leu

Asp

Ile

Leu

Leu

Ile

Arg

Val

80

Leu

Phe

Ile

Glu

Ile
160



Leu
Glu
Glu
Asn
Thr
225
Ala
Ala
Gly
Glu
Gln
305
Cys
Lys

Cys

Asn

Asp

Cys

Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile
Thr

Thr

Ile

Ala

Gly

Thr

195

Cys

Asn

Asp

Val

Arg

275

Ser

Cys

Pro

Lys

Ile

355

Ala

vVal

Asp

180

Thr

Gln

Asn

Asn

Cys

260

Cys

Asp

Pro

Cys

Thr

340

Phe

Ser

Ser

165

Leu

Ile

Lys

Glu

Asp

245

vVal

Val

Ser

Ser

Glu

325

Ile

Lys

Glu

Asn

Cys

Asn

Met

Cys

230

Thr

Pro

Asp

Glu

Gly

310

Gly

Asp

Gly

Leu

Asn

Pro

-Asn

Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe
Pro
Ser
Asn

Glu

30904

Tyr

Gly

Glu

- 200

Pro

His

Cys

Asp
280

Phe

Ile

Cys

Val

Leu
360

Asn

Ile

Thr

185

Tyr

Ser

Pro

Val

Pro

265

Phe

Val

Arg

Pro

Thr

345

Leu

Phe

-289-

Val

170

Met

Asn

Thr

Glu

Ala

250

Pro

Cys

Ile

Asn

Lys

330

Ser

Ile

Met

Gly

Glu

Tyr

Cys

Cys

235

Cys

Asn

Ala

His

Gly

315

Val

Ala

Asn

Gly

Asn

Glu

Arg

Gly

220

Leu

Arg

Thr

Asn

Asp

300

Ser

Cys

Gln

Ile

Leu

Lys

Lys

Cys

205

Lys

Gly

His

Tyr

Ile

285

Gly

Gln

Glu

Met

Arg

365

Ile

Pro

Pro

Pro
175

Met

190

Trp

Arg

Ser

Tyﬁ:

Arg

270

Leu

Glu

Ser

Glu

Leu

350

Arg

Glu

Thr

Ala

Cys

Tyr

255

Phe

Ser

Cys

Met

Glu

335

Gln

Gly

Val

Lys

Cys

Thr

Cys

Ser

240

Tyr

Glu

Ala

Met

Tyr

320

Lys

Gly

Asn

Val



Thr

385

Phe

Asn

Asp

Ala

Val

465

Asn

Ser

Arg

Glu

Gly

545

Asp

Tyr

370

Gly
Leu
Tyr
Trp
Phe
450
Thr
Asn
Thr
Pro
Ala
530
Ser

Val

Ala

Tyr

Lys

Ser

Asp

435

Asn

Gly

Gly

Thr

Pro

515

Pro

Asn

Glu

Val

Val

Asn

Phe

420

His

Pro

Thr

Glu

Thr

500

Asp

Phe

Ser

Pro

Tyr
580

Lys

Leu

405

Tyr

Arg

Lys

Lys

Arg

485

Ser

Tyr

Lys

Trp

Gly

565

Val

Ile

390

Arg

vVal

Asn

Leu

Gly

470

Ala

Lys

Arg

Asn

Asn

550

Ile

Lys

375

Arg

Leu

Leu

Leu

Cys

455

Arg

Ser

Asn

Asp

Val

535

Met

Leu

Ala

30904

His

Ile

Asp

Thr

440

Val

Gln

Cys

Arg

Leu

520

Thr

vVal

Leu

Val

Ser

Leu

Asn

425

Ile

Ser

Ser

Glu

Ile

505

Ile

Glu

Asp

His

Thr
585

-290-

His

Gly

410

Gln

Lys

Glu

Lys

Ser

490

Ile

Ser

Tyr

Val

Gly

570

Leu

Ala

395

Glu

Asn

Ala

Ile

Gly

475

Asp

Ile

Phe

Asp

Asp

555

Leu

Thr

380

Leu

Glu

Leu

Gly

Tyr

460

Asp

Val

Thr

Thr

Gly

540

Leu

Lys

Met

Val

Gln

Gln

Lys

445

Arg

Ile

Leu

Trp

Val

525

Gln

Pro

Pro

Val

Ser

Leu

Gln

430

Met

Met

Asn

His

His

510

Tyr

Asp

Pro

Trp

Glu
590

Leu

Ser

400

Glu

415

Leu

Tyr

Glu

Thr

Phe

495

Arg

Tyr

Ala

Asn

Thr

575

Asn

Gly
Trp
Phe
Glu
Arg
480
Thr
Tyr
Lys
Cys
Lys
560

Gln

Asp



His

Ser

Ser

625

Leu

Leu

Tyr

Thr

Thr

705

Val

Arg

Arg

Glu

Lys

785

Ile

Ile

Val

610

Gln

Ser

Tyr

Ala

Glu

690

Glu

Phe

Lys

Ser

Glu

770

Glu

Asp

Arg

595

Pro

Leu

Tyr

Arg

Asp

675

Val

Ala

Glu

Arg

Arg

755

Leu

Arg

Ile

Gly

Ser

Ile

Tyr

His

660

Gly

Cys

Glu

Asn

Arg

740

Asn

Glu

Thr

His

Ala

Ile

Val

Ile

645

Asn

Thr

Gly

Lys

Phe

725

Asp

Thr

Thr

Val

Ser
805

Lys

Pro

Lys

630

Val

Tyr

Ile

Gly

Gln

710

Leu

Val

Thr

Glu

Ile

790

Cys

Ser

Leu

615

Trp

Arg

Cys

Asp

Glu

695

Ala

His

Met

Ala

Tyr

775

Ser

Asn

30904

Glu

600

Asp

Asn

Trp

Ser

Ile

680

Lys

Glu

Asn

Gln

Ala

760

Pro

Asn

His

Ile

vVal

Pro

Gln

Lys

665

Glu

Gly

Lys

Ser

Val

745

Asp

Phe

Leu

Glu

-291-

Leu

Leu

Pro

Arg

650

Asp

Glu

Pro

Glu

Ile

730

Ala

Thr

Phe

Arg

Ala
810

Tyr

Ser

Ser

635

Gln

Lys

Val

Cys

Glu

715

Phe

Asn

Tyr

Glu

Pro

795

Glu

Ile

Ala

620

Leu

Pro

Ile

Thr

Cys

700

Ala

Val

Thr

Asn

Ser

780

Phe

Lys

Arg

605

Ser

Pro

Gln

Pro

Glu

685

Ala

Glu

Pro

Thr

Ile

765

Arg

‘Thr

Leu

Thr

Asn

Asn

Asp-

Ile

670

Asn

Cys

Tyr

Arg

Met

750

Thr

Val

Leu

Gly

Asn

Ser

Gly

Gly

655

Arg

Pro

Pro.

Arg

Pro

735

Ser

Asp

Asp

Tyr

Cys
815

Ala

Ser

Asn

640

Tyr

Lys

Lys

Lys

Lys

720

Glu

Ser

Pro

Asn

Arg

800

Ser



30904

Ala Ser Asn Phe Val Phe Ala Arg Thr Met Pro Ala Glu Gly Ala Asp
820 825 830

Asp Ile Pro Gly Pro Val Thr Trp Glu Pro Arg Pro Glu Asn Ser Ile
835 840 845

Phe Leu Lys Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu Ile Leu Met
850 855 . 860

Tyr Glu Ile Lys Tyr Gly Ser Gln Val Glu Asp Gln Arg Glu Cys Val
865 870 ’ 875 880

Ser Arg Gln Glu Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Asn Arg Leu
885 890 8295

Asn Pro Gly Asn Tyr Thr Ala Arg Ile Gln Ala Thr Ser Leu Ser.Gly
900 905 910

Asn Gly Ser Trp Thr Asp Pro Val Phe Phe Tyr Val Gln Ala Lys Thr
915 920 925

Gly Tyr Glu Asn Phe Ile His Leu Ile Ile Ala Leu Pro Val Ala Val
930 935 940

Leu Leu Ile Val Gly Gly Leu Val Ile Met Leu Tyr Val Phe His Arg
945 950 955 960

Lys Arg Asn Asn Ser Arg Leu Gly Asn Gly Val Leu Tyr Ala Ser Val
965 970 975

Asn Pro Glu Tyr Phe Ser Ala Ala Asp Val Tyr Val Pro Asp Glu Trp
980 985 990

Glu Val Ala Arg Glu Lys Ile Thr Met Ser Arg Glu Leu Gly Gln Gly
995. 1000 1005 ’

Ser Phe Gly Met Val Tyr Glu Gly Val Ala Lys Gly Val Val Lys
1010 1015 1020

Asp Glu Pro Glu Thr Arg Val Ala Ile Lys Thr Val Asn Glu Ala
1025 1030 1035

-292-



Ala

Met

Val

Arg

Glu

Gln

Asn

Ala

Asp

Leu

Phe

Glu

Glu

Pro

Ser
1040

Lys
1055

Ser
1070

Gly
1085

Asn
1100

Met
1115

Lys
1130

Glu
1145

Ile
1160

Pro
1175

Thr
1190

Ile
1205

Gln
1220

Asp

Met

“Glu

Gln

Asp

Asn

Ala

Phe

Asp

Tyr

Val

Thr

Ala

Val

Asn

Arg

Phe

Gly

Leu

Pro

Gly

Val

Phe

Glu

Arg

Tyr

Thr

Leu

Cys

Glu

Asn

Gln

Lys

Val

Glu

His

Thr

Thr

Trp

Ser

Leu

Arg

Pro

Arg

Cys

Pro

Ser

Leu

Ile

Arg

Val

Asp

Met

Asp

Ala

Phe

Asp

30904

Ile
1045

His
1060

Thr
1075

Tyr
1090

Ala
1105

Ala
1120

Asp
1135

Lys
1150

Tyr
1165

Ser
1180

Val
1195

Glu
1210

Val
1225

Met

Glu

His

Leu

Leu

Pro

Asp

Leu

Ile

Tyr

Pro

Trp

Gln

Met

Leu

-293-

Phe

Val

Val

Arg

Pro

Gly

Ala

Gly

Arg

Glu

Ser

Pro

Glu

Phe

Leu

Val

Ile.

Ser

Ser

Met

Ala

Asp

Lys

Ser

Phe

Tyr

Gly

Glu

Asn

Arg

Met

Leu

Leu

Ala

Arg

Phe

Gly

Leu

Gly

Gln

Gly

Leu

Glu
1050

Leu
1065

Glu
1080

Arg
1095

Ser
1110

Tyr
1125

Asn
1140

Gly
1155

Gly
1170

Lys
1185

Val
1200

Gly
1215

Leu
1230

Met

Ala

Leu

Leu

Pro

Lys

Leu

Cys

Met

Lys

Asp

Val

Leu

Leu

Arg

Ser

Gly

Met

Glu

Met

Asn

Met

Thr

Gly

Gly

Leu

Ser

Asp

Met

Val

Val

Thr

Met

Ile

Ala

Val

Arg

Leu

Val

Trp

Asn

Lys

Cys



30904

1235 1240 1245

Trp Gln Tyr Asn Pro Lys Met Arg Pro Ser Phe Leu Glu Ile Ile
1250 1255 1260

Ser Ser Ile Lys Glu Glu Met Glu Pro Gly Phe Arg Glu Val Ser
1265 1270 1275

Phe Tyr Tyr Ser Glu Glu Asn Lys Leu Pro Glu Pro Glu Glu Leu
1280 1285 1290

Asp Leu Glu Pro Glu Asn Met Glu Ser Val Pro Leu Asp Pro Ser
1295 1300 1305

Ala Ser Ser Ser Ser Leu Pro Leu Pro Asp Arg His Ser Gly His
1310 ‘ 1315 1320

Lys Ala Glu Asn Gly Pro Gly Pro Gly Val Leu Val Leu Arg Ala
1325 1330 1335

Ser Phe Asp Glu Arg Gln Pro Tyr Ala His Met Asn Gly Gly Arg
1340 1345 1350

Lys Asn Glu Arg Ala Leu Pro Leu Pro Gln Ser Ser Thr Cys

1355 4 1360 1365
<210> 51
<211> 932
<212> PRT

<213> nhén tao

<220>
<223> IGF-1R ECD (cta ngudi)

<400> 51
Met Lys Ser Gly Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly Leu

1 5 10 15

Leu Phe Leu Ser Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu Ile
20 25 30

Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Tyr Gln Gln Leu Lys Arg
35 . 40 45

-294-



Leu

Ser

65

Ile

Gly

Tyr

Gly

Lys

145

Leu

Glu

Glu

Asn

Thr

225

Ala

Ala

Glu

50 .

Lys

Thr

Asp

Leu

130

Asn

Asp

Cys

Lys

Arg

210

Glu

Pro

Gly

Asn

Ala

Glu

Leu

Tyr

115

Tyr

Ala

Ala

Gly

Thr

195

Cys

Asn

Asp

vVal

Cys

Glu

Tyr

Phe

100

Ala

Asn

Asp

Val

Asp

180

Thr

Gln

Asn

Asn

Cys

Thr

Asp

Leu

85

Pro

Leu

Leu

Leu

Ser

165

Leu

Ile

Lys

Glu

Asp

245

Val

Val

Tyr

70

Leu

Asn

Val

Arg

Cys

150

Asn

Cys

Asn

Met

Cys

230

Thr

Pro

Ile

55

Arg

Leu

Leu

Ile

Asn

135

Tyr

Asn

Pro

Asn

Cys

215

Cys

Ala

.Ala

30904

Glu

Ser

Phe

Thr

Phe

120

Tle

Leu

Tyr

Gly

Glu

200

Pro

His

Cys

Cys

Gly

Tyr

Arg

Val

105

Glu

Thr

Ser

Ile

Thr

185

Tyr

Ser

Pro

Val

Pro

-295-

Tyr

Arg

Val

90

Ile

Met

Arg

Thr

vVal

170

Met

Asn

Thr

Glu

Ala

250

Pro

Leu
Phe
75

Ala
Arg
Thr
Gly
Val
155
Gly
Glu
Tyr
Cys
Cys
235

Cys

Asn

His

60

Pro

Gly

Gly

Asn

Ala

140

Asp

Asn

Glu

Arg

Gly

220

Leu

Arg

Thr

Ile

Lys

Leu

Trp

Leu

125

Ile

Trp

Lys

Lys

Cys

205

Lys

Gly

His

Tyr

Leu

Leu

Glu

Lys

110

Lys

Arg

Ser

Pro

Pro

190

Trp

Arg

Ser

Tyr

Arg

Leu

Thr

Ser

95

Leu

Asp

Ile

Leu

Pro

175

Thr

Ala

Cys

Tyr

255

Phe

Ile

Val
80

Leu

Phe
Ile
Glu
Ile
160
Lys
Cys
Thr
Cys
Ser
240
Tyr

Glu



Gly

Glu

Gln

305

Cys

Lys

Cys

Asn

Thr

385

Phe

Asn

Asp

Ala

Val
465

Trp

Ser

290

Glu

Ile

Thr

Ile

370 .

Gly

Leu

Tyr

Trp

Phe

450

Thr

Arg

275

Ser

Cys

Pro

Lys

Ile

355

Ala

Tyr

Lys

Ser

Asp

435

Asn

Gly

260

C_ys

Asp

Pro

Cys

Thr

340

Phe

Ser

Val

Asn

Phe

420

His

Pro

Thr

Val

Ser

Ser

Glu
325

Tle

Lys

Glu

Lys

Leu

405

Tyr

Arg

Lys

Lys

Asp

Glu

Gly

‘310

Gly

‘Asp

Gly

Leu

Ile

390

Arg

Val

Asn

Leu

Gly
470

Arg

Gly

295

Phe

Pro

Ser

Glu

375

Arg

Leu

Leu

Leu

Cys

455

Arg

30904

Asp

280

Phe

Ile

Cys

Val

Leu

360

Asn

His

Ile

Asp

Thr

440

vVal

Gln

265

Phe

Val

Arg

Pro

Thr

345

Leu

Phe

Ser

Leu

Asn

425

Ile

Ser

Ser

-296-

Cys

Ile

Asn

Lys

330

Ser

Ile

Met

His

Ala

His

Gly

315

Val

Ala

Asn

Ala

395

Gly

410

Gln

Lys

Glu

Lys

Glu

Asn

Ala

Ile

Gly
475

Asn

Asp

300

Ser

Cys

Gln

Ile

Leu

380

Leu

Glu

Leu

Gly

Tyr

460

Asp

Ile

285

Gly

Gln

Glu

Met

Arg

365

Ile

Val

Gln

Gln

Lys

445

Arg

Ile

270

Leu

Glu

Ser

Glu

Leu

350

Arg

Glu

Ser

Leu

Gln

430

Met

Met

Asn

Ser

Cys

Met

Glu

335

Gln

Gly

Val

Leu

Glu

415

Leu

Tyr

Glu

Thr

Ala

Met

Tyr

320

Lys

Gly

Asn

vVal

Ser

400

Gly

Trp

Phe

Glu

Arg
480



Asn

Ser

Arg

Glu

Gly

545

Asp

Tyr

His

Ser

Ser

625

Leu

Leu

Tyr

Thr

Asn

Thr

Pro

Ala

530

Ser

Val

Ala

Ile

Val

610

Gln

Ser

Tyr

Ala

Glu
690

Gly

Thr

Pro

515

Pro

Asn

Glu

Val

Arg

595

Pro

Leu

Tyr

Arg

Asp

675

Val

Glu

Thr

500

Asp

Phe

Ser

Pro

Tyr

580

Gly

Ser

Ile

Tyr

His

660

Gly

Cys

Arg

485

Ser

Tyr

Lys

Trp

Gly

565

Val

Ala

Ile

Val

Ile

645

Asn

Thr

Gly

Ala

Lys

Arg

Asn

Asn

550

Ile

Lys

Lys

Pro

Lys

630

vVal

Tyr

Ile

Gly

Ser

Asn

Asp

Val

535

Met

Leu.

Ala

Ser

Leu

615

Trp

Arg

Cys

Asp

Glu
695

30904

Cys

Arg

Leu

520

Thr

Val

Leu

Val

Glu

600

Asn

Trp

Ser

Ile

680

Lys

Glu

Ile

505

Ile

Glu

Asp

His

Thr

585

Ile

Val

Pro

Gln

Lys

665

Glu

Gly

-297-

Ser

490

Ile

Ser

Tyr

Val

Gly

570

Leu

Leu

Leu

Pro

Arg

650

Asp

Glu

Pro

Asp

Ile

Phe

Asp

Asp

555

Leu

Thr

Tyr

Ser

Ser

635

Gln

Lys T

Val

Cys

Val

Thr

Thr

Gly

540

Leu

Lys

Met

Ile

Ala

620

Leu

Pro

Thr

Cys
700

Leu

Trp

Val

525

Gln

Pro

Val

Arg

605

Ser_

Pro

Gln

Pro

Glu

685

Ala

His

His

510

Tyr

Asp

Pro

Trp

Glu

590

Thr

Asn

Asn

Asp

Ile

670

Asn

Cys

Phe

495

Arg

Tyr

Ala

Asn

Thr

575

Asn

Asn

Ser

Gly

Gly

655

Arg

Pro

Pro

Thr

Tyr

Lys

Cys

Lys

560

Gln

Asp

Ala

Ser

Asn

640

Tyr

Lys

Lys

Lys



Thr

705

Val

Arg

Arg

Glu

Lys

785

Ile

Ala

Asp

Phe

Tyr

865

Ser

Asn

Asn

Glu

Phe

Lys

Ser

Glu

770

Glu

Asp

Ser

Ile

Leu

850

Glu

Arg

Pro

Gly

Ala

Glu

Arg

Arg

755

Leu

Arg

Ile

Ile

Gln

Gly

Ser
915

Glu

Asn

Arg

740

Asn

Glu

Thr

His

Phe

820

Gly

Trp

Lys

Glu

Asn

900

Trp

Lys

Phe

725

Asp

Thr

Thr

Val

Ser

805

Val

Pro

Pro

Tyr

Tyr

885

Tyr

Thr

Gln Ala
710

Leu His

Val Met

Thr Ala

Glu Tyr
775

Ile Ser
790

Cys Asn
Phe Ala
Val Thr
Glu Pro

855

Gly Ser
870
Arg Lys

Thr Ala

Asp Pro

30904

Glu
Asn
Gln
Ala
760
Pro
Asn
His
Arg
Trp
840
Glu
Gln
Tyr

Arg

Val
920

Lys
Ser
Vai
745
Asp
Phe
Leu
Glu
Thr
825
Glu
Asn
Val
Gly
Ile

905

Phe

-298-

Glu

Ile

730

Ala

Thr

Phe

Arg

Ala

810

Met

Pro

Pro

Glu

Gly

890

Gln

Phe

Glu

715

Phe

Asn

Tyr

Glu

Pro

795

Glu

Pro

Arg

Asn

Asp

875

Ala

Ala

Tyr

Ala
Val
Thr
Asn
Ser
780
Phe
Lys
Ala
Pro
Gly
860
Gln
Lys

Thr

Val

Glu

Pro

Thr

Ile

765

Arg

Thr

Leu

Glu

Glu

845

Leu

Arg

Leu

Ser

Gln
925

Tyr

Arg

Met

750

Thr

Val

Leu

Gly

Gly

830

Asn

Ile'

Glu

Asn

Leu

910

Ala

Arg

Pro

735

Ser

Asp

Asp

Tyr

Cys

815

Ala

Ser

Leu

Cys

Arg

895

Ser

Lys

Lys

720

Glu

Ser

Pro

Asn

Arg

800

Ser

Asp

Ile

Met

Val

880

Leu

Gly

Thr



Gly Tyr Glu Asn

930

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met

Cys
Leu
Ser
65

Ile
Gly
Tyr

Gly

Lys
145

Lys

Phe

Gly

Glu

50

Lys

Thr

Asp

Asn

Leu-

130

Asn

52
512
PRT
nhan

tao

IGF-1R ECD Nterminal

52

Ser

Leu

Asn

Ala

Glu

Leu

Tyr

115

Tyr

Ala

Gly

Ser

20

Gly

Cys

Glu

Tyr

Phe

100

Ala

Asn

Asp

Ser

Ala

Ile

Thr

Asp

Leu

85

Pro

Leu

Leu:

Leu

Gly

Ala

Asp

Val

Tyr

70

Leu

Val

Arg

Cys
150

Gly

Leu

Ile

Ile

55

Arg

Leu

Leu

Ile

Asn

135

Tyr

30904

(cta ngudi)

Gly

Ser

Arg

40

Glu

Ser

Phe

Thr

Phe

120

Ile

Leu

Ser
Leu
25

Asn
Gly
Tyr
Arg
Val
105
Glu

Thr

Ser

-299-

Pro

10

Trp

Asp

Tyr

Arg

Val

90

Ile

Met

Arg

Thr

Thr

Pro

Tyr

Leu

Phe

75

Ala

Arg

Thr

Gly

Val
155

Ser

Thr

Gln

His

60

Pro

Gly

Gly

Asn

Ala

140

Asp

Leu

Ser

Gln

45

Ile

Lys

Leu

Trp

Leu

125

Ile

Trp

Trp

Gly

30

Leu

Leu

Leu

Glu

Lys

110

Lys

Arg

Ser

Gly

15

Glu

Lys

Leu

Thr

Ser

95

Leu

Asp

Ile

Leu

Ile

Arg

Ile

Val

80

Leu

Phe

Ile

Glu

Ile
160



Leu

Glu

Glu

Asn

Thr

225

Ala

Ala

Gly

Glu

Gln

305

Cys

Lys

Cys

Asn

Asp

Cys

Lys

Arg

210

Glu

Pro

Gly

Trp

Ser

290

Glu

Ile

Thr

Thr

Ile
370

Al a

Gly

Thr

195

Cys

Asn

Asp

Val

Arg

275

Ser

Pro

Lys

Ile

355

Ala

Val

Asp

180

Thr

Gln

Asn

Asn

Cys

260

Cys

Asp

Pro

Cys

Thr

340

Phe

Ser

Ser

165

Leu

Ile

Lys

Glu

Asp

245

Val

Val

Ser

Ser

Glu

325

Ile

Lys

Glu

Asn

Cys

Asn

Met

Cys

230

Thr

Pro

Asp

Glu

Gly

310

Gly

Asp

Gly

Leu

Asn

Pro

Asn

Cys

215

Cys

Ala

Ala

Arg

Gly

295

Phe

Pro

Ser

Asn

Glu
375

30904

Tyr

Gly

Glu

200

Pro

His

Cys

Cys

Asp

280

Phe

Ile

Cys

Val

Leu

360

Asn

Ile

Thr

185

Tyr

Ser

Pro

Val

Pro

265

Phe

Val

Arg

Pro

Thr

345

Leu

Phe

-300-

Val

170

Met

-‘Asn

Thr

Glu

Ala

250

Pro

Cys

Ile

Asn

Lys

330

Ser

Ile

Met

Gly

Glu

Tyr

Cys

Cys

235

Cys

Asn

Ala

His

Gly

315

Val

Ala

Asn

Gly

Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Ser
Cys
Gln

Ile

Leu
380

Lys

Lys

Cys

205

Lys

Gly

His

Tyr

Ile

285

Gly

Gln

Glu

Met

Arg

365

Ile

Pro
Pro
190
Trp
Arg
Ser
Tyr
Arg
270
Leu
Glu
Ser
Glu
Leu
350

Arg

Glu

Pro

175

Met

Thr

Ala

Cys

Tyr

255

Phe

Ser

Cys

Met

Glu

335

Gln

Gly

Val

Lys

Cys

Thr

Cys

Ser

240

Tyr

Glu

Ala

Met

Tyr

320

Lys

Gly

Asn

Val



Thr Gly Tyr Val Lys

385

Phe Leu

Asn Tyr

Asp Trp

Ala Phe
450

Val Thr
465

Asn Asn

Ser Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Gly Phe
1

<210>
<211>
<212>
<213>

<220>
<223>

Lys Asn Leu
405

Ser Phe Tyr
420

Asp His Arg
435

Asn Pro Lys

Gly Thr Lys

Gly Glu Arg
485

Thr Thr Ser
500

53

4

PRT
nhé&n tao

Ile

390

Arg

Val

Asn

Leu

Gly

470

Ala

Lys

Arg

Leu

Leu

Leu

Cys

455

Arg

Ser

Asn

30904

His

Ile

Asp

Thr

440

Val

Gln

Cys

Arg

Ser

Leu

Asn

425

Ile

Ser

Ser

Glu

Ile
505

tetrapeptit (cdu lién két)

53

.

Leu Gly

54

4

PRT

nhan tao

tetrapeptit (cdu lién két)

-301-

His
Gly
410
Gln
Lys
Glu
Lys
Ser

490

Ile

Ala

395

Glu

Asn

Ala

Ile

Gly

475

Asp

Ile

Leu

Glu

Leu

Gly

Tyr

460

Asp

Val

Thr

Val

Gln

Gln

Lys

445

Arg

Ile

Leu

Trp

Ser

Leu

Gln

430

Met

Met

Asn

His

His
510

Leu

Glu

415

Leu

Tyr

Glu

Thr

Phe

495

Arg

Ser

400

Gly

Trp

Phe

Glu

Arg

480

Thr

Tyr



30904

<400> 54

Ala Leu Ala Leu

1

<210> 55

<211> 5 . .

<212> PRT -

<213> nhén tao

<220>
<223> tetrapeptit (cdu lién két)

<400> 55

Pro Val Gly Val val

1 5
<210> 56
<211> 120
<212> PRT

<213> nhan tao

<220>
<223> hz208F2 chudi ning HO037, VH

<400> 56

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Trp Pro Gly Asp .Gly Ser Thr Lys Tyr Ala Gln Lys Phe

Gln Gly Arg Val Thr Met Thr Arg Asp Lys Ser Ser Ser Thr Val Tyr
65 70 75 - 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

-302-



Ala Ser

Gly Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Ile
1

Asp Arg

30904

Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln

100

105

Leu Val Thr Val Ser Ser

115

57
107
PRT
nhédn tao

120

hz208F2 chudi nhe L018, VL

57

Gln Met

Val Thr
20

Leu Asn Trp Tyr

Tyr Tyr
50

Arg Gly
65

Glu Asp

Thr Phe

<210>
<211>
<212>
<213>

<220>
<223>

<400>

35

Thr Ser

Ser Gly

Phe Ala

Gly Gly
100

58

449

PRT

nhén tao

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Gln

55

Tyr

Phe

Lys

Pro Ser

Arg Ala
25

Pro Gly

40

Ser Gly

Ser Leu

Cys Gln

Vval Glu

105

Ser

10

Ser

Lys

val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

hz208F2 chudi ning HO037 da chiédu dai

58

-303-

Ser

Asp

Pro

Ser

60

Ser

Ser

Ala
Ile
Lys
45

Arg

Ser

Thr

110

Ser

Ser

30

Leu

Phe

Leu

Leu

Val

15

Lys

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Tyr



Gln

Ser

Tyr

Gly

Gln

65

Met

Ala

Gly

" Phe

Leu

145

Trp

Leu

Ser

Pro

Val

Val

Met

Trp

50

Gly

Glu

Ser

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser
210

Gln

Lys

His

35

Ile

Leu

Pro

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Leu

vVal

20

Trp

Trp

vVal

Ser

Met

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Val

Ser

Val

Pro

Thr

Ser

85

Ile

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Gln

Cys

Arg

Gly

Met

70

Leu

Thr

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Ser
Lys
Gln
Asp
55

Thr
Arg
Pro
Ser
Ser
135
Asp
Thr
Tyr
Gln

Asp
215

30904

Gly

Ala

Ala

40

Gly

Arg

Ser

Asn

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

-304-

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Ala

Ser

Thr

Pro

val

170

Ser

Ile

Val

val

Tyr

Gln

Lys

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Lys

Thr

Gly

Tyr

60

Ser

Ala

Asp

Gly

140

Pro

Thr

Val

Asn

Pro
220

Lys

Phe

Leu

45

Ala

Ser

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Pro
Thr
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

Gly

15

Ser

Trp

Lys

Val

Phe

95

Gly

Ser

Ala

Val

Ala

175

vVal

His

Cys

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser

160

vVal

Pro

Lys

Asp



Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala.

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

Thr

Phe

Pro

260

Val

Thr

val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405

Gln

Asn

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Pro

Pro

Thr

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

30904

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

-305-

Ala

Pro
250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Pro

235

Lys

vVal

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Glu

Asp

Asp

Gly

>Asn

300

Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Gln
365

Ala

Thr

Leu

Ser

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Gly

Met

255

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400,

Asp

His

Pro



Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Asp Ile

1

Asp Arg

Leu Asn

Tyr Tyr
50

Arg Gly
65 :

Glu Asp
Thr Phe
Pro Ser
Thr Ala

130

Lys Val
145

435

59
214
PRT
nhan tao

30904

440

hz208F2 chudi nhe L018 da chiédu dai

59

Gln Met Thr Gln

Val Thr Ile Thr
20

Trp Tyr Gln Gln
35

Thr Ser Arg Leu

Ser Gly Thr Asp
70

Phe Ala Thr Tyr
85

Gly Gly Gly Thr
100

Val Phe Ile Phe
115

Ser Val Val Cys

Gln Trp Lys Val
.150

Ser

Cys

Lys

Gln

55

Tyr

Phe

Lys

Pro

Leu

135

Asp

Pro

Arg

Pro

40

Ser

Ser

Cys

vVal

Pro

120

Leu

Asn

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

-306-

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Glu

Phe

Gln
155

Ser

Asp

Pro

Ser

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

445

Ala

Ile

Lys

45

Arg

Ser

Thr

Thr

Leu

125

Pro

Gly

Ser

Ser

30

Leu

Phe

Leu

Leu

Val

110

Lys

Arg

Asn

Val

15

Lys

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala_

Gly

Ala

Gln
160



Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Asp Ile

1

Asp Arg

Leu Asn

Tyr Tyr
50

Arg Gly
65

Glu Asp

Thr Phe

Val Thr

Leu Thr
180

Glu Val
195

Arg Gly

60

107

PRT

nhé&n tao

Glu

165

Leu

Thr

Glu

Gln

Ser

His

Cys

30904

Asp Ser Lys Asp

170

Lys Ala Asp Tyr

185

Gln Gly Leu Ser

200

hz208F2 chudi nhe L021, VL

60

Gln Met

Val Thr

20

Trp Tyr

35

Thr Ser

Ser Gly

Phe Ala

100

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

His

55

Phe

Phe

Lys

Pro

Arg

Pro

40

Ser

Ser

Cys

Val

Ala

25

Gly

Gly

Leu

Gln

Glu
105

-307-

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Ser

Glu

Ser

Gln

Ala

Pro

Ile

75

Gly

Lys

Thr

Lys

Pro

Asp

Pro

Ser

60

Ser

Ser

Tyr

His

Val
205

Ala

Ile

Lys I

45

Arg

Ser

Thr

Ser

Lys

190

Thr

Ser

Ser
30

Leu

Leu

Leu
175

Val

Val

15

Lys

Leu

Ser

Gln

Pro
95

Ser

Tyr

Ser

Gly

Tyr

Ile

Gly

Pro

80

Tyr



<210>
<211>
<212>
<213>

<220>
<223>

<400>

6l
214
PRT
nhan

tao

30904

hz208F2 chudi nhe L021 da chiéu dai

61

Asp Ile Gln

1

Asp

Leu

Tyr

Arg

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Arg

Asn

Tyr

50

Gly

Asp

Phe

Ser

Ala

130

vVal

Ser

Val

Trp

35

Thr

Ser

Phe

Val

115

Ser

Gln

Val

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Phe

vVal

Trp

Thr

Thr

Ile

Gln

Arg

Thr

Thr

85

Ile

Val

Lys

Glu
165

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

vVal

150

Gln

Ser

Cys

Lys

His

55

Phe

Phe

Lys

Pro

Leu

135

Asp

Asp

Pro

Arg

Pro

40

Ser

Ser

Cys

vVal

Pro

120

Leu

Asn

Ser

Ser

Ala
25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

-308-

Ser

10

Ser

Lys

val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp
170

Leu

Gln

Pro

Ile

75

Gly

Lys

Glu

Phe

Gln

155

Ser

Ser

Asp

Pro

Ser

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Ala

Ile

Lys

45

Arg

Ser

Thr

Thr

Leu

125

Pro

Gly

Tyr

Ser

Ser

30

Leu

Phe

Leu

Leu

Val

110

Lys

Arg

Asn

Ser

Val

15

Lys

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu
175

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Gly

Ala

Gln

160

Ser



Ser Thr
Ala Cys

Phe Asn
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Gln Val

1

Ser Val
Tyr Ile
Gly Trp

50

Gln Gly
65

Met Glu
Ala Ser

Gly Thr

<210>

Leu Thr
180

Glu Val
195

Arg Gly

62

120

PRT
nhan tao

30904

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

185

190

Thr. His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

Glu

Cys

200

hz208F2 chudi n&ng H047, VH

62

Gln Leu

Lys Val
20

His Trp
35

Ile Trp

Arg Val

Leu Ser

Pro Met
100

Leu Val
115

63

Val

Ser

Val

Pro

Thr

Ser

85

Ile

Thr

Gln

Cys

Arg

Gly

Met

70

Leu

Thr

Val

Ser

Lys

Gln

Asp

55

Thr

Arg

Pro

Ser

Gly

Ala

Ala

40

Gly

Arg

Ser

Asn

Ser
120

Ala
Ser
25

Pro
Ser
Asp
Glu

Tyr
105

-309-

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Val
Tyr
Glg
Lys
Ser
75

Thr

Met

Lys

Thr

Gly

Tyr

60

Ser

Ala

Asp

205

Lys

Phe

Leu

45

Ala

Asn

Val

Tyr

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp
110

Gly

15

Ser

Trp

Lys

Val

Tyr

95

Gly

'Ala

Tyr

Met

Phe

Tyr

Cys

Gln



<211>
<212>
<213>

<220>
<223>

<400>

449
PRT
nhan

tao

30904

hz208F2 chudi ndng H047 dua chiéu

63

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Gly

Phe

Leu

145

Trp

Leu

Val
Ile
Trp
50

Gly
Glu
Ser
Thr
Pro
130
Gly

Asn

Gln

Lys

His

35

Ile

Arg

Leu

Pro

Leu

115

Leu

Cys

Ser

Ser

Leu

Val

20

Trp

Trp

Val

Ser

Met

100

vVal

Ala

Leu

Gly

Ser
180

Val-

5

Ser

Val

Pro

Thr

Ser

85

Ile

Thr

Pro

Val

Ala

165

Gly

Gln

Cys

Arg

Gly

Met

70

Leu

Thr

vVal

Ser

Lys

150

Leu

Leu

Ser

Lys

Gln

Asp

55

Thr

Arg

Pro

Ser

Ser

135

Asp

Thr

Tyr

Gly
Ala
Ala
40

Gly
Arg
Ser
Asn
Ser
120
Lys
Tyr

Ser

Ser

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu
185

-310-

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Ala
Ser
Thr
Pro
Val

170

Ser

dai

Val

Tyr

Gln

Lys

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Lys

Thr

Gly

Tyr

60

Ser

Ala

Asp

Lys

Gly

140

Pro

Thr

Val

Lys

Phe

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr
190

Gly

15

Ser

Trp

Lys

Val

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro



Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

'Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

195

Asn

His

vVal

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Leu

Thr

Thr

Phe

Pro

260

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

val

Ser

Lys

Glu

Phe

375

Glu

Phe

30904

Thr Tyr
200

Lys Arg

Cys Pro

Pro Lys

Cys Val

265
Trp Tyr
280
Glu Glu
Leu His
Asn Lys
Gly Gln

345

Glu Met
360
Tyr Pro

Asn Asn

Phe Leu

-311-

Ile

Val

Ala

Pro

250

vVal

vVal

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp T

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Pro

Glu

Asn

Ile

380

Thr

Lys

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

val

Val

Pro

Thr

His

Cys

Gly

Met

255

His

val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp



30904

405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro

435 440 445
Gly
<210> o4
<211> 120
<212> PRT

<213> nhan tao

<220> :
<223> hz208F2 chudi ndng H049, VH

<400> o4
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Trp Pro Gly Asp Gly Ser Thr Lys Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Lys Ser Ser Ser Thr Val Tyr
65 70 75 © 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ser Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

-312-



<210>
<211>
<212>
<213>

<220>
<223>

<400>
Gln Val

1

Ser Val

Tyr Met

Gly Trp
50

Gln Gly
65

Met Glu

Ala Ser

Gly Thr

Phe Pro
130

Leu Gly
145 .

Trp Asn

65
449
PRT
nhdn tao

30904

hz208F2 chudi ning H049 da chiéu

65

Gln Leu

Lys Val
20

His Trp
35

Ile Trp
Arg Val
Leu Ser
Pro Met

100

Leu Val
115
Leu Ala

Cys Leu

Ser Gly

Val Gln
5

Ser Cys

Val Arg

Pro Gly

Thr Met

70

Ser Leu
85

Ile Thr

Thr Val

Pro Ser

Val Lys
150

Ala Leu
165

Ser

Lys

Gln

Asp

55

Thr

Arg

Pro

Ser

Ser

135

Asp

Thr

Gly

Ala

Ala

40

Gly

Arg

Ser

Asn

Ser

120

Lys

Tyr

Ser

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

-313-

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Ala

Ser

Thr

Pro

Val
170

dai

Val

Tyr

Gln

Lys

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Thr

Gly

Tyr

60

Ser

Ala

Asp

Lys

Gly

140

Pro

Thr

Lys
Phe
Leu
45

Ala
Ser
Val
Tyr
Gly
125
Gly

Val

Phe

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Gly

15

Ser

Trp

Lys

Val

Tyr.

95

Gly

Ser

Ala

Val

Ala
175

Ala

Tyr

Met

Phe .

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val



Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

.Thr

Glu
385

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Thr

Leu

Cys

370

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

180

Leu

Thr

Thr

Phe

Pro

260

vVal

Thr

val

Cys

Ser

340

Pro

vVal

Gly

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

val

Ala_

Arg

Gly

Pro
390

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

val

Ser

Lys

Glu

Phe

375

Glu

30904

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Leu

185

Tyr

Arg

Pro

Lys

Val

265

Glu

His

Lys

Gln

345

Met

Pro

Asn

-314-

Ser

Ile

val

Ala

Pro

250

Val

vVal

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Ser

Cys

Glu

Pro

235

Lys

vVal

Asp

Tyr

Asp

315

Leu

Arg

Asp

Lys
395

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Gln
365

Ala

Thr

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

vVal

vVal

Pro

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val
400



30904

Leu Asp Ser Asp Gly Ser Phe Phe

405

Lys Ser Arg Trp Gln Gln Gly Asn

420

Glu Ala Leu His Asn His Tyr:Thr

435
Gly
<210> 66
<211> 120
<212> PRT
<213> nhéan tao
<220>
<223>
<400> 66

Gln Val Gln Leu
1

Ser Val Lys Val
20

Tyr Met His Trp

Gly Trp Ile Trp
50

Gln Gly Arg Val
65

Met Glu Leu Ser

Ala Ser Pro Met
100

Val

Ser

Val

Pro

Thr

Ser

85

Ile

Gln

Cys

Arg

Gly

Met

70

Leu

Thr

Ser

Lys

Gln

Asp

Thr

Arg

Pro

440

hz208F2 chudi ning HO051,

Gly

Al

Q)

Ala

40

Gly

Arg

Ser

Asn

Leu

Val

425

Gln

VH

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr
105

-315-

Tyr
410

Phe

Lys

Glu
10

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser Lys Leu

Ser

Ser

Val

Tyr

Gln

Lys

Ser

75

Thr

Met

Cys

Leu

Lys

Thr

Gly

Tyr

60

Ser

Ala

Asp

Ser

Ser
445

Lys

Phe

Leu

45

Ala

Asn

Val

Tyr

Thr Val Asp

415

Val Met His

430

Leu Ser Pro

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp
110

Gly

15

Ser

Trp

Lys

Val

Phe
95

Gly

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gln



30904

Gly Thr Leu Val Thr Val Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

115

67
449
PRT
nhéan

hz208F2 chudi ning HO051 d&a chiéu

67

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Gly

Phe

Leu
145

vVal

Met

Trp

50

Gly

Glu

Ser

Thr

Pro

130

Gly

Lys

His

35

Ile

Arg

Leu

Pro

Leu

115

Leu

Cys

tao

Leu

Val

20

Trp

Val

Ser

Met

100

Val

Ala

Leu

Val

Ser

vVal

Pro

Thr

Ser

85

Ile

Thr

Pro

Val

Gln

Cys

Arg

Gly

Met

70

Leu

Thr

Val

Ser

Lys
150

Ser

Lys

Gln

Asp

55

Thr

Arg

Pro

Ser

Ser

135

Asp

120

Gly

‘Ala

Ala

40

Gly

Arg

Ser

Asn

Ser

120

Lys

Tyr

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ala

Ser

Phe

-316-

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

Thr

Pro

dai

Val

Tyr

Gln

Lys

Ser

75

Thr

Met

Thr

Ser

Glu
155

Lys

Thr

Gly

Tyr

60

Ser

Ala

Asp

Lys

Gly

140

Pro

Lys

Phe

Leu
45

Ala’

Asn

Val

Tyr

Gly

125

Gly

Val

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Thr

Thr

Gly

15

Ser

Trp

Lys

vVal

Phe

95

Gly

Ser,

Ala

Val

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser
160



Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys
370

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Gly

Ser
180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

LYS

Leu

Lys

325

Lys

Ser

Lys

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

val

Ala

Arg

Gly

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Lys

Glu

Phe
375

30904

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Gly

Leu

185

Tyr

Arg

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln
345

Met

Pro

-317-

Val

170

Ser

Ile

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

His

Ser

Cys

Glu

Pro

235

Lys

Val

Tyr

Asp

315

Leu

Arg

Lys

Asp

Thr

Val

Asn

Pro
220

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile
380

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Pro

Gln

365.

Ala

Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350

Val

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Ile

335

Val

Ser

Glu

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp



Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Gln Val

9
A

Ser Val

Tyr Met

Gly Trp
50

Gln Gly
65

Met Glu

Asn

Ser

Arg

Leu

435

68
120
PRT
nhan

Gly

Asp

Trp

420

His

tao

Gln

Gly

405

Gln

Asn

Pro

390

Ser

Gln

His

Glu

Phe

Gly

Tyr

30904

Asn

Phe

Asn

Thr
440

hz208F2 chudi ndng HO052,

68

Gln

Lys

His

35

Ile

Arg

Leu

Leu
Val
20

Trp
Trp
Val

Ser

Val

Ser

Val

Pro

Thr

Ser
85

Gln

Cys

Arg

Gly

Met

70

Leu

Ser

Lys

Gln

Asp

55

Thr

Arg

Gly

Ala

Ala

40

Gly

Arg

Ser

Asn

Leu

vVal

425

Gln

VH

Ala

Ser

25

Pro

Ser

Asp

Glu

-318-

Tyr

Tyr

410

Phe

Lys

Glu

10

Gly

Gly

Thr

Thr

Asp

Lys

395

Ser

Ser

Ser

vVal

Tyr

Gln

Lys

Ser

75

Thr

Thr

Lys

Cys

Leu

Lys

Thr

Gly

Tyr

Thr

Ala

Thr

Leu

Ser

Ser
445

Lys

Phe

Leu

45

Ala

Ser

Val

Pro

Thr

Val
430

Pro

Thr

30

Glu

Gln

Thr

Tyr

Pro

Val

415

Met

Ser

Gly

15

Ser

Trp

Lys

Val

Phe
95

Val

400

Asp

His

Pro

Ala

Tyr

Met

Phe

Tyr

80

Cys



30904

Ala Ser Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 69
<211> 449
<212> PRT

<213> nhén tao

<220>
<223> hz208F2 chudi ning H052 da chiédu dai

<400> 69

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr'Thr Phe Thr Ser Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Trp Pro Gly Asp Gly Ser Thr Lys Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ala Ser Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln
: 100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser

-319-



145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro
355

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

30904

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu
360

Gly

Leu

185

Tyr

Arg

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

-320-

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Phe

val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln
365

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

vVal

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu



Thr Cys Leu Val Lys
370

Glu Ser Asn Gly Gln
385

Leu Asp Ser Asp Gly
- 405

Lys Ser Arg Trp Gln
420

Glu Ala Leu His Asn
435

Gly

<210> 70

<211> 120

<212> PRT

<213> nhén tao

<220>

Gly

Pro

390

Ser

Gln

His

Phe

375

Glu

Phe

Gly

Tyr

30904

Tyr

Asn

Phe

Asn

Thr
440

<223> hz208F2 chudi ndng HO057,

<400> 70
Gln Val Gln Leu Val
1 ) 5

Ser Val Lys Val Ser
20

Tyr Ile His Trp Val
35

Gly Trp Ile Trp Pro

Gln Gly Arg Val Thr
65

Met Glu Leu Ser Ser

Gln

Cys

Arg

Gly

Met

70

Leu

Ser

Lys

Gln

Asp

55

Thr

Arg

Gly

Ala

Ala

40

Gly

Arg

Ser

Pro

Asn

Leu

Val

425

Gln

VH.

Ala

Ser

25

Pro

Ser

Asp

Glu

-321-

Ser

Tyr

Tyr

410

Phe

Lys

Glu
10

Gly

Thr

Lys

Asp

Asp

Tys

395

Ser

Ser

Ser

val

Tyr

Gln

Lys

Ser

75

Thr

Ile

380

Thr

Lys

Cys

Leu

Lys

Thr

Gly

Tyr

60

Thr

Ala

Ala

Thr

Leu

Ser

Ser
445

Lys

Phe

Leu

45

Ala

Asn

Val

Val

Pro

Thr

Val

430

Leu

Pro

Thr

30

Glu

Gln

Thr

Tyr

Glu

Pro

vVal

415

Met

Ser

Gly

15

Ser

Trp

Lys

Val

Tyr

Trp

Val

400

Asp

His

Pro

Ala

Tyr

Met

Phe

Tyr

80

Cys



Ala Ser Pro

Gly Thr Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

115

71
449
PRT
nhan

85

30904

90

95

Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln

100

Val Thr Val Ser Ser

tao

120

105

hz208F2 chudi ning HO057 da chiéu

71

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Gly

Phe

Val

Ile

Trp

50

Gly

Glu

Ser

Thr

Pro
130

Lys

His

35

Ile

Arg

Leu

Pro

Leu

115

Leu

Leu

Val
20

Trp

Trp

Val

Ser

Met

100

Val

Ala

vVal

Ser

Val

Pro

Thr

Ser

85

Ile

Thr

Pro

Gln

Cys

Arg

Gly

Met

70

Leu

Thr

Val

Ser

Ser

Lys

Gln

Asp

55

Thr

Arg

Pro

Ser

Ser
135

Gly

Ala

Ala

40

Gly

Arg

Ser

Asn

Ser

120

Lys

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ala

Ser

-322-

10

Gly

Gly

Thr

Lys

Asp

90

Ala

Ser

Thr

dai

Val

Tyr

Gln

Lys

Ser

75

Thr

Met

Thr

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Asp

Lys

Gly
140

Lys

Phe

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

‘110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Thr

Gly

15

Ser

Trp

Lys

Val

Tyr

95

Gly

Ser

Ala

Ala
Tyr
Met
Phe
Tyr
80

Cys
Gln

vVal

Ala



Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
Val
305
Glu

Lys

Thr

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

Ser

Ser

Ser

195

Asn

His

vVal

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

vVal

Thr

Val

Cys

Ser

340

Pro

Val

Ala
165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

30904

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

Phe

Gly

Leu

185

Tyr

Pro

Lys

val

265

Tyr

Glu

His

Lys

Gln

345

Met

-323-

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

vVal

Phe

vVal

Val
205

Thr

vVal

Val

285

Ser

Leu

Ala

Pro

Gln

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu



Thr

Glu

385

Leu

Lys

Glu

Gly

Cys
370

Ser

Asp

Ser

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

355

Leu

Asn

Ser

Arg

Leu

435

72
120
PRT
nhéan

Val

Gly

Asp

Trp

420

tao

Lys

Gln

Gly

405

Gln

Asn

Gly

Pro

390

Ser

Gln

His

Phe
375

Gly

Tyr

30904

360

Tyr

Asn

Phe

Asn

Thr
440

hz208F2 chudi ndng H068,

72

Gln Val Gln

1

Ser Val Lys

Tyr Met His

35

.Gly Trp Ile

50

Gln Gly Arg

65

Leu Val Gln

Val

20

Trp

Trp

Val

5

Ser

val

Pro

Thr

Arg

Gly

Met

70

Ser
Lys
Gln
Asp

55

Thr

Gly

Ala

Ala

40

Gly

Arg

Pro

Asn

Leu

Val

425

Gln

VH

Ala

Ser

25

Pro

Ser

Asp

-324-

Ser
Tyr
Tyr
410

Phe

Lys

Glu
10

Gly
Gly

Thr

Thr

Asp

Lys

395

Ser

Ser

Ser

Val

Tyr

Gln

Lys

Ser
75

Ile
380
Thr
Lys
Cys

Leu

Lys
Thr
Gly
Tyr
60

Thr

365

Ala

Thr

Leu

Ser

Ser
445

Lys

Phe

Leu

45

Ala

Asn

Val

Pro

Thr

Val

430

Leu

Pro

Thr

30

Glu

Gln

Thr

Glu

Pro

Val

415

Met

Ser

Gly

15

Ser

Trp

Lys

val

Trp

val

400

Asp

His

Pro

Ala

Tyr

Met

Phe

Tyr
80



Met Glu

Ala Ser

Gly Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Gln Val

1

Ser Val

Tyr Met

Gly Trp

Gln Gly

65

Met Glu

Ala Ser

Gly Thr

Leu Ser

Pro Met
100

Leu Val
115

73
449
PRT
nhdn tao

30904

Ser Leu Arg Ser

85

Ile Thr Pro Asn

.Thr Val Ser Ser

120

Glu Asp Thr Ala Val Tyr Phe Cys

90

95

Tyr Ala Met Asp Tyr Trp Gly Gln

105

hz208F2 chudi ning H068 d&u chiéu

73

Gln Leu

Lys Val
20

His Trp
35

Ile Trp

Arg Val

Leu Ser

Pro Met

.100

Leu Val
115

Val

Ser

Val

Pro

Thr

Ser

85

Ile

Thr

Gln

Cys

Arg

Gly

Met

70

Leu

Thr

Val

Ser

Lys

Gln

Asp

55

Thr

Arg

Pro

Ser

Gly

Ala

Ala

40

Arg

Ser

Asn

Ser
120

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ala

-325-

Glu
10

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

dai

vVal

Tyr

Gln

Lys

Ser

75

Thr

Met

Thr

Lys

Thr

Gly

Tyr

60

Thr

Ala

Asp

Lys

Lys

Phe

Leu

45

Ala

Asn

Val

Tyr

Gly
125

110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Gly
15

Ser
Trp
Lys
vVal
Phe
95

Gly

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val



Phe

Leu

145

Trp

Leu

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Pro

130

Gly

Asn

Gln

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyrb

Thr

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

vVal

Cys

Seﬁ
340

Pro

val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr
310

Val.

Ala

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

30904

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Ser

Phe

Gly

Leu

185

Tyr

Arg

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln
345

-326-

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

vVal

Gln

Gln

Ala

330

Pro

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

vVal

Asp

Tyr

Asp

315

Leu

Arg

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Gly

Val

Phe

Val

val

205

Lys

Leu

Thr

val

Val

285

Ser

Leu

Ala

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln
350

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

vVal

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr



Thr
_Thr
Glu
385

Leu

Lys

Glﬁ

Gly

Leu

Cys

370

Ser

Asp

Ser

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Pro

355

Leu

Asn

Ser

Arg

Leu
435

74

120
PRT
nhan tao

74

Gln Val Gln

1

Ser Val Lys

Tyr Met His

35

Gly Trp Ile

50

Pro

Gly

Asp

Trp

420

His

Ser

Lys

Gln

Gly

405

Gln

Asn

Arg

Gly

Pro

390

Ser

Gln

His

Glu

Phe

375

Glu

Phe

Gly

Tyr

30904

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

hz208F2 chudi ni&ng HO70,

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

40

Trp Pro Gly Asp Gly

55

Met

Pro

Asn

Leu

Val

425

Gln

VH

Ala

Pro

Ser

-327-

Thr

Ser

Tyr.

Tyr
410

Phe

Lys

Glu

10

Gly

Gly

Thr

Lys

Asp

Lys

395

Ser

Ser

Ser

Val

Tyr

Gln

Lys

Asn

Ile

380

Thr

Lys

Cys

Leu

Lys

Thr

Gly

Tyr
60

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Lys

Phe

Leu

45

Ala

Val

Val

Pro

Thr

Val

430

Leu

Pro
Thr
30

Glu

Gln

Ser

Glu

Pro

Val

415

Met

Ser

Leu

Trp

Val

400

Asp

His

Pro

Gly Ala

15

Ser

Trp

Lys

Tyr

Met

Phe



Gln

65

Met

Ala

Gly

Gly

Glu

Ser

Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Arg

Leu

Pro

Leu
115

75
449
PRT
nhéan

Val

Ser

Met

100

Val

Thr

Ser

85

Ile

Thr

tao

Met

70

Leu

Thr

Val

Thr

Arg

Pro

Ser

30904

Arg Asp Thr Ser Thr Ser Thr

Ser Glu

Asp
90

75

Thr Ala Val Tyr

Asn Tyr Ala Met Asp Tyr Trp

105

Ser
120

hz208F2 chudi ndng H070 d&ua chiéu

75

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Val

Met

Trp

50

Gly

Glu

Ser

Lys

His

35

Ile

Arg

Leu

Pro

Leu

Val

20

Trp

Trp

Val

Ser

Met
100

val

Ser

Val

Pro

Thr

Ser

85

Ile

Gln

Cys

Arg

Gly

Met

70

Leu

Thr

Ser

Lys

Gln

Asp

55

Thr

Arg

Pro

Gly Ala

Ala Ser

25

Ala Pro

40

Gly Ser

Arg Asp

Ser Glu

Asn Tyr
105

-328-

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ala

dai

Val

Tyr

Gln

Lys

Ser

75

Thr

Met

Lys

Thr

Gly

Tyr

60

Thr

Ala

Asp

Lys

Phe

Leu

45

Ala

Ser

Val

Tyr

. 110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp
110

Val

Tyr

Gly

Gly

15

Ser

Trp

Lys

Val

Tyr

95

Gly

Tyr
80

Cys

Gln

Ala
Tyr
Met
Phe'
Tyr
80

Cys

Gln



Gly
‘Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
Val

305

Glu

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

vVal

Thr

Glu

275

Lys

Ser

Lys

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

vVal

Thr

Val

Cys

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys
325

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro FE

230

Phe

Val

Phe

Pro

Thr

310

vVal

Ser

Ser

135

Asp

Thr

Tyr

Gln

30904

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Asp

215

Pro

Thr

Asn

Arg

295

val

Ser

Lys

Cys

Prc

Cys

Trp

280

Glu

Leu

Asn

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Pro

Lys

val

265

Tyr

Glu

His

Lys

-329-

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

vVal

vVal

Gln

Gln

Ala
330

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

vVal

Val

285

Ser

Leu

Ala

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Val

Ala

Ser

160

val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Lys

- 320

Ile
335

Glu



Lys

Thr

Thr

Glu
385

Leu

Lys 3

Glu

Gly

Thr

Leu

Cys

370

Ser

Asp

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

76
120
PRT
nhén

Ser

340

Pro

vVal

Gly

Asp

Trp

420

His

tao

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

30904

Gly Gln
345

Glu Met
360

Tyr Pro

Asn Asn

Phe Leu

Asn Val

425

Thr Gln
440

hz208F2 chudi ning HO071, VH

76

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys

1

Ser Val Lys Val Ser Cys Lys Ala

20

5

25

10

Ser Gly Tyr Thr

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly

35

40

-330-

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Gln

350

Val

Val

Pro

Thr

vVal

430

Leu

Val

Ser

Glu

Pro

Val

415

Met

Ser

Tyr

Leu

Trp

Val

400

Asp

His

Pro

Lys Pro Gly Ala

15

Phe Thr Ser Tyr

30

Leu Glu Trp Met

45



30904

Gly Trp Ile Trp Pro Gly Asp Gly Ser Thr Lys Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Asn Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ser Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 77
<211> 449
<212> PRT

<213> nhéan tao

<220>
<223> hz208F2 chudi ning HO71 d4a chiéu dai

<400> 77

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
' 20 - 25 30

Tyr Met His Trp Val Arg Gln Ala Fro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Trp Pro Gly Asp Gly Ser Thr Lys Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Asn Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ser Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln

-331-



Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val
305

Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser
Arg
Pro
Ala

290

Val

Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu
275

Lys

Ser

100

val

Ala

Leu

Gly

Ser

180

Leu

Thr 1

Thr

Phe

Pro

260

Val

Thr

Val

Thr

Pro

Val

Ala

165

Gly

Gly

Leu

245

Glu

Lys

Lys

Leu

Val

Ser

Lys

150

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr
310

Ser

Ser

135

Asp

Thr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

30904

Ser

120

Lys
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