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Linh vie k§ thuit dwgce dé cap

Sang ché dé& cap dén thé tiép hop cia khang thé khang B7H3 va chét tuong tu
exatecan, phuong phap tao ra thé tiép hop nay, dugc pham chira thé tiép hop nay, va viéc
ding thé tiép hop nay trong viéc bao ché thubc ding dé diéu tri bénh hoic réi loan do
B7H3 gy ra, cu thé 12 viéc diing né trong viéc bao ché thuéc diéu tri ung thu.

Tinh trang ky thuit ciia sang ché

Pap tmg mién dich qua trung gian t bao T déng mot vai trd cuc ky quan trong
trong qua trinh tri khdi u cia mdt co thé. Tuy nhién, qué trinh kich hoat va ting sinh ctia
c4c t& bao T khong chi doi héi tin hiéu khang nguyén duge TCR ghi nhan, ma con can tin
hiéu thtr hai do cac phan tr ddng kich thich cung cép. Cac phan tr ho B7 thudc siéu ho
globulin mién dich phan tir ddng kich thich. Ngay cang c6 nhidu nghién ctru chi ra ring
cac phén tir thuéc ho nay dong vai trd quan trong trong viéc diéu hoa chirc ning mién
dich binh thuong va tinh trang bénh ly ¢ sinh vat.

B7H3 1a thanh vién trong ho B7 va 1a protein xuyén mang loai I, ma chua peptit tin
hidu & du t4n cung amin, ving thay d6i gidng globulin mién dich ngoai bao (IgV) va
ving 6n dinh (IgC), ving xuyén mang, va ving dudi bao chét c6 45 axit amin (Tissue
Antigens. 2007 August; 70(2): 96-104). B7H3 c6 hai loai bién thé ghép ndi, B7H3a va
B7H3b. Mién ngoai bao cia B7H3a bao gém hai mién globulin mién dich IgV-IgC (con
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duogc goi 1a 2IgB7H3), va mién ngoai bao cia B7H3b bao gém bbn mién globulin mién

dich IgV-IgC-IgV-IgC (con duoc goi 1a 4IgB7H3).

B7H3 protein khong dugc biéu hién hodc dugc biéu hién kém trong cac mo va té
bao binh thudong, nhung dugc biéu hién nhidu trong cac mo khéi u khac nhau va va cé
twong quan chit ché voi su tién trién cua khéi u, sy sdng con va tién luong cua bénh
nhan. P ¢6 bao cdo 1am sang rang B7H3 biéu hién qua mirc trong nhiéu loai ung thu, cu
thé 1a & ung thu phdi khong phai t& bao nhé, ung thu than, ung thu biéu mé duong tiét
niéu, ung thu két truc trang, ung thu tuyén tién liét, u nguyén bao than kinh dém da dang,
ung thu budng tring va ung thu tuyén tuy (Lung Cancer. 2009 November; 66(2):
245-249; Clin Cancer Res. 2008 Aug. 15; 14(16): 5150-5157). Ngoai ra, trong tai li€u
chuyén nganh, cling da c6 béo cdo ring trong ung thu tuyén tién liét, mic do biéu hién
ctia B7H3 c6 tuong quan ty 1€ thuan véi bénh ly 4c tinh 1am sang (nhu thé tich khdi u,
xam 14n ngoai tuyén tién liét hodc diém Gleason), va ciing lién quan dén qué trinh tién
trién cta ung thu (Cancer Res. 2007 Aug. 15; 67(16):7893-7900). Tuong tu, trong u
nguyén bao thin kinh dém da dang, su biéu hién ctia B7H3 c6 tuong quan ty 1& nghich
v6i thoi gian séng s6t khong co bién cb va trong ung thu tuyén tuy, sw biéu hién cta
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B7H3 lién quan dén di can hach bach huyét va su tién trién bénh ly. Do d6, B7H3 duoc
coi 1a chit danh ddu khdi u m&i va dich diéu tri tiém ning.

Hién nay, da co6 cac chién lugce diéu tri danh riéng huéng dich B7H3 dbi véi cac
nghién ctru tién 1dm sang. Vi dy, cac khang thé huéng dich B7H3 cta chudt s& ting
cudng céc té bao T duong tinh véi CD8 x4m nhdp vao cac khdi u va trc ché su phat trién
cia khéi u (Mod Pathol. 2010 August; 23(8): 1104-1112). Hon thé nita, cong bd don
quéc t& WO 2008/066691 da cho thiy ring cac khang thé nhan biét bién thé B7H3,
B7-H3a, d3 thé hién tac dung tri khdi u in vivo dbi v6i ung thu biéu m6 tuyén. Trong céc
nghién ctru 1am sang, thudc chira khang thd B7H3 & chudt duoc tiép hop véi I'*! phong
xa d3 e ché déng ké su phét trién clia u nguyén bao than kinh & bénh nhan [J
Neufooocol 97(3):409-18 (2010)]. Tuy nhién, cdc du 4n hién dang dugc nghién ctru 1a
céc khang thé duoc lam gibng nhur ctia ngudi ma duge tao ra bang ky thuat di truyén
bang cach lam cho cac khéng thé chudt twong thich v6i ngudi. Cac khang thé duogc lam
gidng nhu ctia ngudi khi duge gy mién dich ¢6 nguy co sinh mién dich cao hon, day 1a
mot yéu t6 khong thuan lgi trong viéc stt dung cho nguoi.

Cong nghé biéu hién thé thuc khuin duogc ding dé chi viéc dung hop protein hoic
polypeptit ngoai sinh véi protein & vo thé thuc khuén, dé biéu hién protein ngoai sinh
trén bé mit cta cac hat thé thuc khuén. Thu vién khang thé ciia thé thuc khuén 1a thu
vién khang thé dugc thiét 1ap bang cach két hop cong nghé biéu hién thé thuc khuan,
cong nghé khuéch dai PCR va va cong nghé biéu hién protein théng qua phuong tién k§
thuét toan dién.

Uu diém 16n nhét cta thu vién khéng thé ciia thé thuc khuan 1a d tao ra khang thé
duoc lam giéng nhu ctia ngudi hoan toan béng cach bit chudc ba qué trinh sinh khang
thé in vivo ma khong can gay mién dich cho dong vét. Ngoai ra, thu vién khéng thé cua
thé thuc khuén con c6 cac uu diém sau: 1) dat dugc su théng nhit vé kiéu gen va kiéu
hinh; Ngoai ra, phuong phép thit nghiém don gian va nhanh chéng; phuong phap sinh
khéng thé truyén théng bing cong nghé té bao lai mét vai thang, trong khi cong nghé
thu vién khang thé chi mét vai tudn; 2) San phdm dugc biéu hién la khéng thé dugc lam
gibng nhu ctia ngudi hoan toan, va khang thé nay chu yéu duoc biéu hién dudi dang cac
doan Fab vi scFv ¢6 hoat tinh. Véi trong luong phan tir nhé, khang thé duge biéu hién
ndy c6 uu diém rd rang vé kha ning thAm nhap mé so v6i khang thé nguyén ven; 3) Kha
ning sang loc 16n; cong nghé té bio lai duoc st dung sang loc trong s6 hang nghin dong
vo tinh, trong khi céng nghé thu vién khang thé ¢6 thé duoc st dung dé chon tir hang
triéu hodc thdm chi hang trdm triéu phan tr; do do6, s& thu duoc cac khang thé da dang
hon; 4) tmg dung rong rai; hé biéu hién sinh vat chua c6 nhan dién hinh dugc st dung,
diu nay din dén wu diém rd rang hon trong san xuat quy mé 1ém (Curr Opin Biotechnol.
2002 December; 13(6):598-602; Immunotechnology, 2013, 48(13) 48(13): 63-73).

Thé tiép hop khéng thé-dugc chét (ADC) cho phép két hop khéng thé don dong
hodc doan khang thé véi doc t6 té bao c6 hoat tinh sinh hoc théng qua mbi gin két on
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dinh hoa hoc, tan dung tdi da tinh dic hiéu cua khang thé gin két v6i khang nguyén bé
mit cla cac té bao binh thudng hodc té bao khdi u va hidu qua cao ctia doc t6 t€ bao,
déng thoi tranh dugc hiéu qua thép cua khang thé va tac dung phu ddc hai cia doc td té
bao. Diéu d6 c6 nghia la, so voi cac loai thuéc héa tri thong thudng, thé tiép hop khéng
thé-duoc chét c6 thé gén két mot cach chinh x4c véi té bao khdi u va giam tac dong dén
c4c té bao binh thuong.

Hién nay, nhiu loai thudc ADC d3 va dang dugc st dung trong nghién ctru lam
sang hodc diéu tri bénh. Vi du, Kadcyla 1a mét loai thudc ADC duoc tao ra bdi khang thé
trastuzumab dé huéng dich Her2 va DM1. Dong thoi, cling ¢6 cac cong bb don yéu cau
chp patent d& cdp dén cac khing thé va thuéc ADC huong dich B7H3, nhu
WO02008100934,  WO02012147713, W02014061277, W02015184203 va
W02016044383.

C6 mot sb loai phan tir gdy doc té bao dugc sir dung trong thé tiép hop khang
thé-duoc chét, mot trong s6 d6 14 din xuit camptothexin, c6 tac dung tri khéi u bing
cach trc ché topoisomeraza 1. C4c tai liéu bao cao viéc st dung dan xuit camptothexin,
exatecan (tén hoé hoc:
(1S,9S)-1-amino-9-ety1—5-ﬂo-2,3-dihydro-9-hydr0xy-4-metyl-1H,12H—benzo[de]pyrano[
3°.4°:6,7]imidazo[1,2-b]quinolin-10,13(9H,15H)-dion) trong thé tiép hop Kkhang
thé-duoc cht (ADC) ké ca W02014057687, Clinical Cancer Research (2016) 22 (20):
5097-5108, va Cancer Sci (2016) 107: 1039-1046. Tuy nhién, van cn phét trién thém
cac thuéc ADC c¢6 hidu qua t6t hon.

Ban chét k§ thuit ciia sing ché

Sang ché d& cap dén ADC chira khang thé khang B7H3 va viéc ding né, va dé xuat
thubc ADC dugc tao ra bang cach lién hop khang thé don dong hodc doan gan két khang
nguyén voi chat tuong tu exatecan gdy doc té bao, trong d6 khang thé don dong hodc
doan gén két khéng nguyén nay gén két véi trinh ty axit amin hodc chu truc ba chiéu cua
vung ngoai bao cua B7H3.

Do d6, muc dich cta séng ché 1a d& xudt thé tiép hop phdi ti-duge chat c6 cong
thirc (Pc-L-Y-Dr) hodc mubi duoc dung hodc solvat ciia nd:

(Pc-L-Y-Dr)

trong do:
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Y dwoc chon tir nhém bao gdm -O-(CR?R?)m-CR'R2-C(0)-, -O-CR'R?*-(CR*R")m-,
-O-CR!R%-, -NH-(CR*R"),-CR'R?-C(0)- va -S-(CR*R?)n-CR'R?-C(0)-;

R? va RY 12 gidng nhau hozc khéc nhau va mdi gbc nay doc 1ap duge chon tir nhoém
bao gdm nguyén tir hydro, nguyén tit doteri, halogen, alkyl, haloalkyl, alkyl d& dugc
doteri hoéa, alkoxy, hydroxy, amino, Xyano, nitro, hydroxyalkyl, xycloalkyl va
heteroxyclyl;

hodc, R? va RP cuing v6i nguyén tir cacbon ma ching gén vao tao ra xycloalkyl hodc
heteroxyclyl;

R! dugc chon tir nhom bao gdém halogen, haloalkyl, alkyl d& dugc doteri hoa,
xycloalkyl, xycloalkylalkyl, alkoxyalkyl, heteroxyclyl, aryl va heteroaryl;

R? duogc chon tir nhém bao gdm nguyén tit hydro, halogen, haloalkyl, alkyl da duoc
doteri hoa, xycloalkyl, xycloalkylalkyl, alkoxyalkyl, heteroxyclyl, aryl va heteroaryl;

hoic, R! va R? cling véi nguyén tir cacbon ma ching gén vao tao ra xycloalkyl hodc
heteroxyclyl;

hoic, R? va R? ciing véi nguyén tir cacbon ma chung gan vio tao ra xycloalkyl hodc
heteroxyclyl;

m 1a s& nguyén nam trong khoang ttr 0 dén 4;

n ndm trong khoang tir 1 dén 10, tuy ¥ duoc chon tir khoang 1, 2, 3,4,5,6,7, 8,9,
10; n c6 thé 1a s6 nguyén hodc s6 thap phan;

L 1a don vi gén két ;

Pc 1a khang thé khang B7H3 hoic doan gan két khang nguyén clia no.

Theo mét sé phuong 4n, sang ché d cap dén thé tiép hop phéi tir-dugc chét c6 cong
thirc (Pc-L-Y-Dr) hoac mudi duge dung hoic solvat cia nd, khang thé khang B7H3 hoic
doan gin két khang nguyén ctia n bao gom:

cac chudi ning HCDR1, HCDR2 va HCDR3 lan luot cé céc trinh tu axit amin néu
trong SEQ ID NOs: 8, 9 va 10, hodic céc bién thé HCDR ¢6 3, 2 hogc 1 c6 khac biét vé
axit amin so véi HCDR1, HCDR2 va HCDR3 lan lugt c6 cic trinh ty axit amin néu
trong SEQ ID NOs: 8,9 va 10 ; va

cac chudi nhe LCDR1, LCDR2 va LCDR3 lan luot ¢ cac trinh tu axit amin néu
trong SEQ ID NOs: 11, 12 v 13, hoiic cé4c bién thé LCDR c6 3, 2 hodc 1 c6 khéc biét vé
axit amin so voi LCDR1, LCDR2 va LCDR3 14n lugt c6 cac trinh tu axit amin néu trong
SEQ ID NOs: 11, 12 va 13.

Theo mot sb phuong 4n clia sang ché, trong thé tiép hop phéi ti-duoc chét c6 cong
thirc (Pc-L-Y-Dr) hodc mudi duoc dung hoic solvat cua nd, ving FR cua chudi nhe trén
ving thay d6i chudi nhe cta khang thé khang B7H3 hodc doan gin két khang nguyén
ctia n6 thu duoc tir trinh tu chudi nhe dong mam & ngudi hodc trinh tw dot bién cta no,
va/hoac vung FR cua chudi ning trén ving thay db1 chudi nang thu dugc tir trinh tu cla
chudi ning ctia dong mam & ngudi hodc trinh tu dot bién ctia né.

Theo mot sb phuong 4n ctia sang ché, trong thé tiép hop phdi tir-duge chat ¢ cong
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thirc (Pc-L-Y-Dr) hodc mubi duge dung hoic solvat cua nd, khang thé khang B7H3 hoic
doan gin két khang nguyén cua nd c6 vung thay dbi chudi nang va/hodc ving thay d6i
chudi nhe duoc chon tir:

trinh tu axit amin cta ving thay d6i chudi nidng c6 céc trinh ty axit amin néu trong
SEQ ID NO: 6 hodc c6 mtrc do giéng v& trinh tu it nhét 13 95% so v&i trinh ty néu trong
SEQ ID NO: 6, trinh ty axit amin cta vung thay ddi chudi nhe co cac trinh ty axit amin
néu trong SEQ ID NO: 7 hodic c6 mirc d gidng vé trinh tu it nhat 13 95% so vdi trinh tu
néu trong SEQ ID NO: 7.

Theo mdt s6 phuong 4n cla sang ché, trong thé tiép hop phéi tir-duoc chit ¢ cong
thire (Pc-L-Y-Dr) hodc mubi dugc dung hodc solvat cta no, khang thé khang B7H3 hoic
doan gin két khang nguyén cua nd c6 ving n dinh khang thé; ving 6n dinh chudi ning
ndy cua ving 6n dinh khang thé thu dugc tir IgG1, IgG2, 1gG3 hoic IgG4 ngudi hodc c6
muc do giéng vé trinh tu it nhit 12 95% v&i ching, ving dn dinh chudi nhe niy cua ving
4n dinh khang thé thu duoc tir chudi «, A khing thé ngudi hodc c6 mitc do giéng vé trinh
tu it nhat 1a 95% véi ching; va tdt hon 14, trinh tu axit amin cta viung 6n dinh chudi ning
thu duge tir TeG1 ngudi hodc ¢6 mire do gidng vé trinh tw it nhat 1a 95% vdi no.

Theo mot sb phuong 4n cta sang ché, trong thé tiép hop phdi tir-duge chit c6 cong
thirc (Pc-L-Y-Dr) hoéac mubi dugc dung hoic solvat cia n6, Pc 1a khang thé c6 chidu dai
day du; trong d6 khang thé ¢6 chiéu dai day du nay dugc chon tr nhém cé cac cong thirc
sau:

khang thé h1702 c6 trinh tu chudi ning c6 cac trinh ty axit amin néu trong SEQ ID
NO: 14 va trinh tu chudi nhe c6 cac trinh tu axit amin néu trong SEQ ID NO: 15, va

khang thé h1702DS c¢6 trinh tu chudi ning c6 céc trinh ty axit amin néu trong SEQ
ID NO: 14 va trinh tu chudi nhe c6 céc trinh tu axit amin néu trong SEQ ID NO: 16.

Theo mot sb phuong 4n cta sang ché, trong thé tiép hop phéi tir-duge chit c6 cong
thirc (Pc-L-Y-Dr) hodc mubi duoc dung hoidc solvat ctia nd, doan gén két khang nguyén
duoc chon tir nhém bao gébm Fab, Fab', F(ab')2, cac khing thé chudi don (scFv), cac
viung V dd dugc dime héa (khang thé kép), cac ving V da dugc lam én dinh bang
disulfua (dsFv), va cac doan gin két khang nguyén cua cac peptit chira cac CDR.

Theo mot sb phuong 4n cia sang ché, trong thé tiép hop phdi ta-duge chét c6 cong
thirc (Pc-L-Y-Dr) hodc mubi duge dung hodc solvat cia nd, R' 1a haloalkyl hodc Css
xycloalkyl.

Theo mot sb phuong 4n cia sang ché, trong thé tiép hop phdi tir-duge chit c6 cong
thirc (Pc-L-Y-Dr) hodc mudi duge dung hodc solvat cua n6, R? 13 nguyén tir hydro.

Theo mot sb phuong 4n ctia sang ché, trong thé tiép hop phdi tir-duge chit c6 cong
thirc (Pc-L-Y-Dr) hodc mudi duge dung hodc solvat ctia nd, R! 1 Cs. xycloalkyl; va R?
la nguyén tu hydro.

Theo mdt sé phuong 4n cia sang ché, thé tiép hop phdi tir-duge chét c6 cong thirc
(Pc-L-Y-Dr) hodc mudi duge dung hoc solvat cua no,
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trong do:

Y 14 -O-(CR*®R?)m-CR'R2-C(O)-;

R2vaR’1a giéng nhau hodc khac nhau va mdi géc nay doc 1ap dugc chon tir nhém
bao gébm nguyén tr hydro, nguyén tir doteri, halogen va alkyl;

R! 14 haloalkyl hodc Cs.s xycloalkyl;

R? duoc chon tir nhém bao gdm nguyén tir hydro, haloalkyl hodc Cs-s xycloalkyl;

hoic, R! va R? ciing v6i nguyén tir cacbon ma chiing gén vao tao ra Cs6 xycloalkyl;

m bing 0 hoic 1.

Theo mdt sb phuong 4n cua sang ché, thé tiép hop phéi tir-duoc chét c6 cong thirc
(Pc-L-Y-Dr) hoiac mudi duoc dung hoic solvat ctia no,

trong do:

Y 14 -O-(CR*R?)m-CR'R2-C(0O)-;

R2vaR’1a giéng nhau hodc khac nhau va mdi géc nay doc 1ap dugc chon tir nhom
bao gébm nguyén tr hydro, nguyén tir doteri, halogen va alkyl;

R! 1a C3.6 xycloalkyl;

R? 1a nguyén tir hydro;

hoic, R! va R? ciing véi nguyén tir cacbon ma chiing gén vao tao ra Cs.s xycloalkyl;

m bang 0.

Theo mét sb phuong 4n clia sdng ché, trong thé tiép hop phéi tir-duge chit c6 cong
thire (Pc-L-Y-Dr) hodc mubi dugc dung hoic solvat cia n6, Y dugc chon tir nhém ¢6 céc
cong thirc sau:

0]
_g_ozgi " ‘§'OXLL§\ ‘E'Zf\wﬁo ‘%'OQWﬁO ,ZZ-O\XQ){L %O\%ﬁ;
va ﬁo%ié , tot hon 1a KL{&S f \ -E_OQ% \XKQL

_-O 3
%0 5 ;Hfogzﬂ/%; E Z 2
O va O ,vat6tnhitla

Theo mot s6 phuong 4n cla sang ché, trong thé tiép hop phéi tir-duge chat c6 cong
thire (Pc-L-Y-Dr) hodc mudi dugce dung hodc solvat cta no, dau tan cung O ctia Y duoc
ndi véi don vi gin két L.

Theo mét s6 phuong 4n ctia séng ché, trong thé tiép hop phdi ti-duoc chat c6 cong
thire (Pc-L-Y-Dr) hodc mubi dugc dung hoic solvat ctia n6, n nam trong khoang tir 2 dén
8, t6t hon 1a 5 dén 9, va tét nhét 1 7,5; va céc vi du khong lam gi6i han pham vi theo
sang ché bao gom 3, 4, 5, 6,7,2,7.5, 8, 8,5, 9.

Theo mdt s6 phuong 4n clia sang ché, trong thé tiép hop phéi ti-dugce chét c6 cong
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thac (Pc-L-Y-Dr) hoac mubi duoc dung hodc solvat cua nd, don vi gén két -L- 1a
It _L2_L3 4

‘ig%;\
1 r A r
3 © * ,vas'lash nguyén nam trong khoang tir 2 dén 8;

L2 12 gén két hoa hoc;

L3 14 gdc tetrapeptit;

L4 13 -NR’(CRSR7)t-, R%, R® va R7 1a giéng nhau hodc khéc nhau va mi gbc nay doc
1ap dugc chon tir nhém bao gdm nguyén tt hydro va alkyl, va tis 1 hodc 2.

Theo mdt s6 phuong 4n cla sdng ché, trong thé tiép hop phéi tir-duge chit c6 cong
thirc (Pc-L-Y-Dr) hodc mudi duoc dung hodc solvat ctia nd, d4u tan cung L! ctia don vi
ghn két -L- duoc néi v6i phéi tir, va dAu tan cing L* ciia don vi gn két -L- dugc ndi voi
Y.

Theo mdt s6 phuong 4n clia sdng ché, trong thé tiép hop phéi ti-dugce chit c6 cong
thitc (Pc-L-Y-Dr) hodc mudi dwoc dung hodc solvat ciia no, gbc tetrapeptit ctia L* 1a gbc
axit amin duoc cAu thanh boi hai hodc nhiéu axit amin dugc chon tir nhém bao gém
phenylalanin (E), glyxin (G), valin (V), lysin (K), xitrulin, serin (S), axit glutamic (E) va
axit  aspartic (N), va t5t hon la  gbc  tetrapeptit cua  GGFG
(glyxin-glyxin-phenylalanin-glyxin).

Theo mdt s6 phuong an clia sdng ché, trong thé tiép hop phdi tir-duge chit co cong
thirc (Pc-L-Y-Dr) hoac mudi dugce dung hoic solvat ciia nd, -L-Y- c6 cong thirc cAu tric

O 6 7 O
R6R
(0]
L3\ >L Wfi
_ZA%W»\LZ/ 1}] (@) R1R2
0 R

1.2 1a gén két hoa hoc;

L3 14 gdc tetrapeptit cia GGFG;

R! 13 haloalkyl hodc Cs. xycloalkyl;

R2 duoc chon tir nthém bao gdm nguyén tir hydro, haloalkyl hodc Cs.6 xycloalkyl;

nhu sau:

hoic, R! va R? ciing v6i nguyén tir cacbon ma chiing gén vao tao ra Cs. xycloalkyl;

RS, RS va R 1a gidng nhau hodc khac nhau va mdi gbc nay doc 1ap duoc chon tir
nhom bao gdm nguyén tir hydro va alkyl;

s! 1a s6 nguyén ndm trong khoang tir 2 dén 8;

m 1a sé nguyén nim trong khoang tir 0 dén 4.

Theo mét s6 phuong 4n clia sdng ché, trong thé tiép hop phdi tir-duoe chit c6 cong
thirc (Pc-L-Y-Dr) hodc mudi duge dung hodc solvat ctia n6, -L-Y- dugc chon tir nhém c¢6
cac cong thuec:
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° O H (0] b O O
N\/\/\)LN/\H/N\/[LN N%NAOXR
0 H 0 H o H

Theo mét s6 phuong 4n clia sang ché, thé tiép hop phdi tir-duoc chat ¢ cong thirc
(Pc-L-Y-Dr) hodc mudi dugce dung hoidc solvat ctia nd 1a thé tiép hop phéi tir-duoc chét

¢6 cdng thirc (Pc-La-Y-Dr) hodc mubi dugc dung hoic solvat:
0
0 NH

O R6 R7
Pc N )\\L /L3 ~N
W 2 \

(Pc-L,-Y-Dr)

trong do:

W duoc chon tir nhém bao gébm Cis alkyl, Ci.s alkyl-xycloalkyl va heteroalkyl
mach thing c6 1 dén 8 nguyén t, heteroalkyl c¢6 1 dén 3 nguyén tir khac loai dugc chon
tir nhém bao gdm N, O va S, trong d6 mdi gbe Ci-s alkyl, xycloalkyl va heteroalkyl mach
thing doc 1ap tuy y con duoc thé bang mot hoic nhiéu phén tr thé duogc chon tir nhém
bao gdm halogen, hydroxy, xyano, amino, alkyl, cloalkyl, alkyl d& dugc doteri hoa,
alkoxy va xycloalkyl;

I2 dwoc chon tr nhém bao gém -NRYCHCH20)pCH2CH2C(O)-,
NRY(CH2CH20),1CH2C(0)-, -S(CH2)p1C(O)- va gén két hoa hoc, p' 1a s6 nguyén nam
trong khoang tir 1 dén 20, va t6t hon 1a 1 dén 6;

L3 1a gbc peptit dugc cau thanh béi 2 dén 7 axit amin, axit amin nay c6 thé dugc thé
hodic khong duoc thé, khi dugc thé, nhom thé c6 thé duge thé & didm két ndi sén 6 bat
ky, nhém thé nay 1a mot hosic nhiéu nhém doc 1ap duoce chon tir nhém bao gém halogen,
hydroxy, xyano, amino, alkyl, cloalkyl, alkyl da dugc doteri hoa, alkoxy va xycloalkyl;

R! duwoc chon tir nhém bao gdm halogen, haloalkyl, alkyl dd duoc doteri hoa,
xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R? duoc chon tir nhém bao gdm nguyén ti hydro, halogen, haloalkyl, alkyl da duoc
doteri hoa, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

hoic, R! va R? ciing v6i nguyén tir cacbon ma chung gén vao tao ra xycloalkyl hodc
heteroxyclyl;

R* va R’ 1a giéng nhau hoic khéc nhau va mdi gbc nay doc lap duge chon tir nhom
bao gdm nguyén tir hydro, alkyl, haloalkyl, alkyl da dugc doteri hoa va hydroxyalkyl;

R va R7 1a gidng nhau hodc khac nhau va mdi gbc nay doc 1ap duoc chon tir nhém
bao gébm nguyén tit hydro, halogen, alkyl, haloalkyl, alkyl dd dugc doteri hoa va
hydroxyalkyl;

m la s6 nguyén ndm trong khoang tir 0 dén 4;

9
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n nim trong khoang tir 1 dn 10, ma c6 thé 1a sb nguyén hoic s6 thap phan;

Pc 1a khang thé khéang B7H3 hogc doan gin két khang nguyén cua no.

Theo mdt s6 phuong 4n cia séng ché, thé tiép hop phdi tir-dugce chat c6 cong thirc
(Pc-L-Y-Dr) hodc mudi duge dung hodc solvat cua n6 1a thé tiép hop phéi ti-duoc chét
cé cong thirc (Pc-Ly-Y-Dr) hodc mudi duoc dung hodc solvat:

r O N

] 0 H O g O RéR7 0]
ke N N\)J\ NJL X & NH
1 N/\ﬂ/ N N~ 0

0 SH H ¢ .5 R! R?

ﬁ R CH; [
Q N

F
\_/ n

(Pc-Ly-Y-Dr)

trong do:

s! 14 s6 nguyén nam trong khoang tir 2 dén 8, va tot hon 1a 5;

R!, RZ R’~R7, m va n 1a nhu duoc xé4c dinh trong cong thirc (Pc-La-Y-Dr).

Theo mét s6 phuong 4n cua séng ché, trong thé tiép hop phéi tir-duge chit c6 cong
thirc (Pc-L-Y-Dr) hodc mudi duoc dung hodc solvat clia no, thé tiép hop phéi ti-duoc
chit duoc chon tir nhém c6 céc cong thire sau:

3
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' 0 0
PC-—‘\/\/\)J\ N
(0] O H
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0

P N\/\/\)LN/\WH\)OL

trong d6 Pc va n 1a nhu dugce xac dinh trong cong thirc (Pc-L-Y-Dr).
Thé tiép hop phéi ti-dugc chat thong thudng c6 cong thirc (Pc-L-Y-Dr) theo sing
ché bao goém, nhung khong chi gidi han & céc thé tiép hop phbi tir-dugc chat sau:

Vi du Cong thirc cau tric cia ADC
sb
ADC-1 6 B
0
h1702DS i Hoq i \/ N
N\/\/\)J\N/WN\)J\N N\/[LN/\O N
< (0] H 0 H 0 H 0 >
O N F
J
L O___|wOH Jn
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~
0
h1702DS i N
a N\/\/\/U\ N
N
ﬁ 0
N\
~
(0]
a H
h1702DS— NW\)L N
N
<0

ADC-2

ADC-3

h1702DS—

ﬁ

h1702DS

<
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hodc mudi duoc dung hoic solvat ctia nd;
trong d6, n c6 thé 1a s6 nguyén khéc khong hodc s6 thap phan nam trong khoang tr 0 dén
10, t6t hon 1a n 1a s§ nguyén hodc s6 thap phan nidm trong khoang tur 1 dén 10; t6t hon
nita 1a n ndm trong khoang tir 2 dén 8, ma c6 thé 1a sb nguyén hoic sb thap phan; va t6t
nhét 14 n nim trong khoang tir 3 dén 8, ma c6 thé 1a sb nguyén hoic s6 thap phan.

Ngoai ra, sang ché con d cap dén phuong phép tao ra thé tiép hop phéi ti-dugce
chét c6 cong thic (Pc-La-Y-Dr) hodc mudi duge dung hodc solvat ctia nd, bao gbm céc
budc theo so do sau:

(Ly-Y-Dr)

Pc N

(Pe-L,-Y-Dr)

Pc duoc lién hop véi hop chét ¢6 cong thitc (La-Y-Dr) sau khi khir dé thu dugc hop
chét c6 cong thitc (Pc-Lqa-Y-Dr); chét khir tot hon 1a TCEP;

trong do:

Pc 1 khang thé khang B7H3 hodc doan gin két khang nguyén ctia no;

W, L2 L3, R, R% R-~R’, m va n la nhu dugc x4c dinh trong cong thuc
(Pc-La-Y-Dr).

Theo mdt phuong an khac cua phuong phdp theo sang ché, trong d6 hop chit c6
cong thirc La-Y-Dr 12 hop chét ¢ cong thirc Ly-Y-Dr:

14
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R! R?

6]
O O RS R? 0
4 0 - . RS R
N\H'LN N\)LN N\/U\NXOM\N-H
4 SNY H y
(0] o} R

m
0]

(LyY-Dr) 0

hodc chit hd bién, mesome, chét triét quang, chit ddng phan dbi anh, chit dong
phan khong d6i quang ctia no, hodc hdn hop ctia chung, hodc mudi dugc dung cia no,

trong d6 R!, R?, R3~R’, s! va m 1a nhu dugc xac dinh trong cong thitc Pe-Ly-Y-Dr.

Theo phuong an dugc wu tién cua sang ché, trong phuwong phép tao ra thé tiép hop
phéi ti-duoc chit ¢ cong thitc (Pc-La-Y-Dr) hodc (Pc-Ly-Y-Dr) hodc mudi dugc dung
hodc solvat cua nd, hop chit c6 cong thic (Le-Y-Dr) hodc hop chit c¢6 cong thirc
(Lb-Y-Dr) dugc chon tir nhém cé cic cong thirc sau:
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Theo khia canh khac, sang ché d& cip dén duogc phédm chira thé tiép hop phéi
ti-duoc chat hodc mudi duge dung hodc solvat cua n6 nhu duoc xac dinh trong ban mo
ta nay, va mot hodc nhidu t4 dugc, chat pha loang hoac cht mang duoc dung.

Theo khia canh khéc, sang ché ciing m6 ta viéc sit dung thé tiép hop phdi ti-dugc
chét hodc mubi dugce dung hodc solvat ctia n6, hodc duoc phém chtra n6 nhu dugc xac
dinh trong badn mo ta d bao ché thudc dung dé diéu tri cac bénh hoidc céc r6i loan do
B7H3 gay ra; bénh hodc 161 loan do B7H3 gay ra 1a ung thu véi biéu hién B7H3 & muc
cao.

Theo khia canh khéc, sang ché ciing mo ta viéc st dung thé tiép hop phodi tr-dugc
chét hodc mudi dugc dung hodc solvat ciia n6, hodc dugc phém chtta n6 nhu dugc xac
dinh trong ban mo ta d& bao ché thudc ding dé diéu tri hodc phong nglra khéi u, trong d6
t5t hon 13 ung thu duge chon tir nhom bao gdm ung thu v, ung thu budng trimg, ung thu
cb tir cung, ung thur phdi, ung thu t cung, ung thu tuyén tién liét, ung thu than, ung thu
niéu dao, ung thu bang quang, ung thu budng trimg, ung thu gan, ung thu da day, ung
thu mang trong tr cung, ung thu tuyén nudc bot, ung thu thuc quéan, ung thu héc t, u
nguyén bao than kinh dém, u nguyén bao than kinh, sarcoma, ung thu yét hau, ung thu
phéi, ung thu rudt Kkét, ung thu truc trang, ung thu két truc trang, bénh bach cau, ung thu
xuong, ung thu da, ung thu tuyén giap, ung thu tuyén tuy va u bach huyét.

Theo khia canh khéac, sang ché ciing md ta phuong phéap diéu tri va/hodc phong
ngua khdi u bao gém viéc cho bénh nhan can diéu tri dung lwong hitu hiéu tri liéu cua
thé tiép hop phéi. ti-duoc chét hoic mudi duoc dung hodc solvat ctia nd, hodc dugc
phim chira n6 nhu dugc xac dinh trong ban mo ta, trong do t5t hon 1a khéi u 1 ung thu
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lién quan dén su bidu hién B7H3 & mic cao.

Theo khia canh khéac, sang ché ciing mo ta phuong phép ding dé diéu tri hoic
phong nglra ung thu bao gém viéc cho bénh nhan can diéu tri dung lugng hitu hidu tri
lidu cua thé tiép hop phéi tir-duge chét hoic mubi duoc dung hoic solvat cua n6, hodc
duoc phém chita né nhu duoc xac dinh trong ban mo ta, trong do6 t5t hon 14 ung thu dwgc
chon tir nhém bao gdm ung thu vi, ung thu budng trimg, ung thu cb tir cung, ung thu
phéi, ung thu tir cung, ung thu tuyén tién liét, ung thu than, ung thu niéu dao, ung thu
bang quang, ung thu budng trimg, ung thu gan, ung thu da day, ung thu mang trong tur
cung, ung thu tuyén nudc bot, ung thu thuc quéan, ung thu hic té, u nguyén bao than kinh
dém, u nguyén bao than kinh, sarcoma, ung thu yét hau, ung thu phéi, ung thu ruft Kkét,
ung thu tryc trang, ung thu két truc trang, bénh bach ciu, ung thu xuong, ung thu da, ung
thu tuyén giap, ung thu tuyén tuy va u bach huyét.

Hoat chit nay c6 thé duoc bao ché thanh dang thich hop dé st dung qua duong
thich hop bét ky, va t5t hon néu hoat chit nay & dangliéu don vi, hoic ma bénh nhén c¢6
thé tu st dung v6i mot liéu duy nhét. Dang lidu don vi ctia hop chét hodc ché phém theo
sang ché c6 thé 1a vién nén, vién nang, vién nén, éng thudc tiém, bot, cém, vién ngam,
thubc dan, bot tai sinh hodc ché phém dang long.

Liéu lugng cua hop chit hodc ché pham dugc dung trong phuong phép diéu tri
theo sdng ché n6i chung sé& thay ddi tity theo mirc do nghiém trong cua bénh, can nang
ctia bénh nhan va hiéu qua tuong déi ctia hop chit nay. Tuy nhién, theo hudng dan chung,
lidu don vi thich hop c6 thé nim trong khoang tir 0,1 dén 1000 mg.

Ngoai hoat chit, dugc phdm theo sang ché ciing c6 thé chira mét hodc nhiéu chét bb
trg bao gdm chét don (chét pha loang), chat két dinh, chit thim u6t, chat gdy rd, t duoc
va céac chat twong tu. Tuy thudc vao phuwong phép st dung, ché phidm nay c6 thé chia
hoat chét v6i luong nim trong khoang tir 0,1 dén 99% khéi lugng.

M@ ta vin tit cdc hinh vé

Fig.1: Téc dung nhp bao ctia khang thé B7H3 dén cac té bao USTMG.

Fig.2A-2F: Cac két qua vé tac dung trc ché cia ADC nay dén qua trinh ting sinh
clia té bao khéi u khac nhau. Fig.2A 1a cac két qua thir nghiém vé tac dung Gic ché cta
cac ADC khac nhau dén qua trinh ting sinh cua cac té bao A498; Fig.2B la cic két qua
thir nghiém vé tac dung trc ché ctia cidc ADC khac nhau dén qua trinh tang sinh cta cac té
bio Calu-6; Fig.2C la cac két qua thir nghiém vé tic dung tc ché cua cac ADC khac
nhau dén qua trinh ting sinh cua cac t& bao U87; Fig. 2D 1a céc két qua thir nghiém vé
tac dung tic ché ctia cac ADC khac nhau dén qua trinh ting sinh cla cac t€ bao A375;
Fig.2E la cac két qua thir nghiém vé tac dung trc ché cia cic ADC khac nhau dén qua
trinh ting sinh cla cac t& bao Detroit562; va Fig.2F 1a cac két qua thir nghiém vé téc
dung tc ché cia cac ADC khic nhau dén qua trinh tang sinh ctia cac té bao CHOK1.

Fig. 3: Tac dung uc ché cua ADC-8 (1 mpk, 3 mpk) va ADC-5 (1 mpk, 3 mpk) ciia

17



47403

dugc phim theo séng ché dn khdi u di ghép USTMG & chudt trui 16ng khi tiém trong
mang bung (IP) trong Vi du thir nghiém 7.

Fig. 4: Tac dung tic ché cua ADC-2 (1 mpk, 3 mpk) va ADC-1 (1 mpk, 3 mpk) ctia
duoc phim theo sang ché dén khéi u di ghép Detroit 562 ¢ chudt trui 16ng khi tiém trong
mang bung (IP) trong Vi du thir nghiém 8.

Fig. 5A: Mitc do tc ché sy ting sinh cia ADC-4, ADC-6 va ADC-7 theo sang ché
dén céc té bao Detroit562 trong Vi du thir nghiém 9.

Fig. 5B: Muc d6 uc ché sy tang sinh ctia ADC-4, ADC-6 va ADC-7 theo séng ché
dén céc t& bao Calu-6 trong Vi du thit nghiém 9.

Hinh 5C: Mitc d6 tc ché su ting sinh ctia ADC-4, ADC-6 vi ADC-7 theo séng ché
dén céc té bao CHOK 1 trong Vi du thir nghiém 9.

Fig. 6: D6 6n dinh cla huyét tuong cac két qua thir nghiém ctia ADC-4 theo sang
ché trong Vi du thir nghiém 10.

MG ta chi tiét sing ché

I. Céc thuat ngix

Trir khi c6 quy dinh cu thé, tat ca cac thuat ngit khoa hoc va k¥ thudt duoc dung
trong ban md ta nay 1a phu hop véi cach hiéu thong thudng cia chuyén gia c6 hicu biét
trung binh trong linh vuc k¥ thuét nay vé c4c thuat ngir ma sang ché dé cap dén. Mic du
phuong phap va nguyén liéu tuong tu hodc twong dwong véi phuong phip va nguyén
liéu dugc mo ta trong ban mod ta nay cd thé duoc sir dung trong viéc thuc hién hodc thir
nghiém theo sang ché, cac phuong phép va nguyén liéu duoc uu tién dugc md ta trong
ban mo ta nay. Khi mo ta va yéu cau bao hd sang ché, cac thuat ngit dudi day duge st
dung thich hop véi cac dinh nghia sau.

Khi tén thuong mai dugc st dung trong ban mo ta nay, cic tac gia sang ché duoc du
dinh dé bao gdm cac ché phim, thudc gdc va cac hoat chit cla san phim nay dudi tén
thuong mai.

Tru khi ¢6 quy dinh cu thé khéc, cac thuat ngit duoc st dung trong ban m6 ta va cac
diém yéu cau bao ho co cac nghia duoc mé ta dudi day.

Thuit ngi “thudc” duge ding dé chi thube gay doc té bao, duoc ky hiéu bang Dr, 1a
phén tir héa hoc co6 thé 1am gidn doan manh mé sy phat trién binh thuong cta té bao u.
V& nguyén téc, tat ca thudc gay doc t& bao c6 thé tidu diét té bao u & ndng do du cao. Tuy
nhién, thudc c6 thé gay ra qua trinh chét ty nhién cta t& bao binh thudng va cic tac dung
phu nghiém trong, d6ng thoi tidu diét té bao u do khong c6 tinh dic hiéu. Thudt ngit nay
bao gém cac doc td, nhu chit doc phan tir nhd hodc chit ddc co6 hoat tinh enzym thu
duoc tir vi khuén, nam, thuc vat hodc dong vat, ddng vi phong xa (Vi du, d6ng vi phong
xa cua A2, 1131 1125 Y90 Re!86, Re!S, Sm!%, Bi?'2, P3va Lu), thubc doc, thudc hoa tri
lidu, thube khang sinh va enzym phén giai nhén, va t6t hon 14 thude doc.

Thuét ngit “don vi gén két (hodc doan gén két)” duoc ding dé chi doan céu tric
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hodc gin két hod hoc, ma dugc gén két v6i phdi tir & mot dau va duge gén két véi thude
& dAu khac, hodc duge gin két voi thue qua phdn tir gin két khac. Theo sang ché, cac
phuong 4n dugc wu tién ¢6 cac diu L va tir L' dénL*, trong d6 dau L' duoc gin két véi
phdi tir, va diu L* duoc gin két voi thube (Dr) nay thong qua don vi chutric Y.

Mbi gén két, bao gém don vi kéo dai, don vi dém, va don vi axit amin, ¢ thé dugc
téng hop bang céc phuong phap da biét trong linh vyc k¥ thuat nay, nhu cic phuong
phép duoc mb ta trong US 2005-0238649A1. Gén két nay c6 thé “gn két co the cit
dugc” tao diéu kién thuén loi cho viée giai phong thudc trong té bao. Vi du, gén két axit
khong bén (vi du, hydrazon), gén két nhay v6i proteaza (Vi du, nhay véi peptidaza), gin
két khong bén véi anh sang, gin két dimetyl hodc gin két chira disulfua (Chari et al,
Cancer Research 52: 127-131 (1992); U.S. Pat. No. 5, 208,020) c6 thé dugc st dung.

Thuat ng@t “thé tiép hop phéi tir-dugc chét” ¢ nghia 1a phéi tir duoc gan két voi
thu6c co hoat tinh sinh hoc thong qua mét don vi gin két 6n dinh. Trong ban mo ta nay,
tt hon 12 “thé tiép hop phéi tir-dugc chét” 1a thé tiép hop khang thé-dugc chit (ADC),
¢6 nghia la c6 nghia la khang thé don dong ho#c doan khang thé dugc gén két voi thude
ddc c6 hoat tinh sinh hoc thong qua don vi gén két 6n dinh.

M3 ba chit cai va ma mot chit cai d6i voi axit amin duge sit dung trong sdng ché
nhu nhu mo ta trong J. biol. chem, 243, p3558 (1968).

Thuit ngit “khang thd” dugc dung dé chi globulin mién dich, cAu trac chudi
bén-peptit duoc ndi voi nhau bing gén két disulfua lién chudi gitta hai chudi ning gidng
nhau va hai chudi nhe gidng nhau. C4c vimg 6n dinh khéc nhau trén chudi ning globulin
mién dich c6 thanh phﬁn va trinh tu axit amin khac nhau, do d6 thé hién tinh khang
nguyén khac nhau. Do vay, globulin mién dich c¢6 thé dugc chia thanh nim loai, hay
duoc goi 1a céc isotyp globulin mién dich, cu thé 1a IgM, IgD, IgG, IgA va IgE, voi chudi
ning lan luot 1a p, 8, v, o va &. Theo thanh phan axit amin ciia ving ban 18 s6 luong va vi
tri cuia cac gén két disulfua chudi ning, cung mot loai Ig con co6 thé duoc chia thanh
nhiéu loai phu khéc nhau, vi du, IgG c6 thé duoc chia thanh IgG1, IgG2, IgG3 va IgG4.
Chui nhe ¢6 thé duge chia thanh chudi « hodc A dwa trén ving 6n dinh khac nhau. Mbi
nam loai Ig c6 thé c6 mot chudi « hodc \.

Khoang 110 trinh tu axit amin nim k& dau tan cing N cta chudi ning hodc chudi
nhe ctia khéng thé nay rat dé bién dbi, duge goi 1a ving thay dbi ( ving Fv); phan con lai
clia trinh tu axit amin lién k& v6i du tan cing C 1a tuong d6i 6n dinh, dugc goi 1a ving
n dinh. Céc ving thay dbi nay bao gbm ba ving siéu bién (HVR) va bbn ving khung
twong dbi én dinh (FR). Ba viing siéu bién, x4c dinh tinh ddc hiéu cta khéng thé nay, con
dwoc goi 12 ving xéc dinh bd thé (CDR). Mbi ving thay d6i chudi nhe (LCVR) hodc moi
ving thay dbi chudi ngng (HCVR) bao gdm ba ving CDR va bbn ving FR, véi th tu
tudn tu tir ddu amino dén dau carboxyl nhu sau: FR1, CDR1, FR2, CDR2, FR3, CDR3,
FR4. Ba vung CDR cua chudi nhe duge dung dé chi LCDR1, LCDR2, va LCDR3; va ba
vimg CDR ctia chudi nang dugc ding dé chi HCDR1, HCDR2, va HCDR3. S6 luong va
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vi tri cia cac gdc axit amin CDR trong cac ving LCVR va HCVR cta doan gén két
khang thé hoic khédng nguyén theo sing ché phu hop véi da biét Kabat numbering
criteria (LCDR1-3, HCDR2-3), hodc phi hop véi tidu chi danh sb Kabat da bit
(LCDRI1-3, HCDR2-3), hodc pht hop véi tiéu chi danh s6 Kabat va Chothia (HCDR1).

Thuat ngit “khang thé duoc lam giéng nhu ctia ngudi hoan toan” con duge goi 1a
“khang thé don dong dugc 1am gidng nhur ctia ngudi hoan toan”, trong d6 ving thay doi
va vung 6n dinh cta khang thé déu thu duoc tlr ngudi, loai trir kha nang sinh mién dich
va cac tac dung phu.Su phat tridén cua khang thé don dong trai qua 4 giai doan, d6 1a:
khang thé don dong chudt, khang thé don dong thé ghép, khang thé don dong dugc lam
gibng nhu ctia ngudi va khang thé don dong duge lam gidng nhu ctia ngudi hoan toan.
Céc cong nghé lién quan cua khang thé duoc lam gidng nhu ctia ngudi hoan toan diéu
ché chu yéu bao gdm coéng nghé té bao lai & ngudi, cong nghé té bao lympho B dugc
bién nap EBV, cong nghé bidu hién thé thuc khuin, cong nghé tao khang thé chudt
chuyén gen, cong nghé tao khang thé té bao B don va c4c cong nghé twong tu. Thudt ngit
“khang thé duoc 1am giéng nhu ciia ngudi hoan toan” theo séng ché thu dugc bing cong
nghé biéu hién thé thuc khuin. Cong nghé biéu hién thé thuc khuén nay bao g@)m budc
xdy dung thu vién khang thé nguoi thé thuc khuan soi don ty nhién bang céch phén 1ap
céc té bao B tir PBMC, 14 lach, md hach bach huyét cia ngudi hodc sang loc cac khang
thé niy bing cach tao mién dich chudt chuyén gen biéu hién chudi nhe va chubi ning clia
khang thé nguoi .

Thuat ngit “doan gin két khang nguyén” dugc ding d& chi mot hoic nhiéu doan ctia
khang thé van gitt dugc khéa nang gin két dic hiéu voi khang nguyén. Da thdy ring cac
doan cua khang thé c6 chidu dai déy du c6 thé duoc st dung dé dat duoc chuc niang gén
két v4i khang nguyén. Vi du vé doan gin két trong thuat ngit “doan gin két khang
nguyén” bao gém (i) doan Fab, doan ho4 tri mot dugc cAu thanh béi miénVL, VH, CL va
CHI; (ii) doan F(ab’),, doan hoa tri hai bao gbm hai doan Fab dugc ndi v6i nhau bang
gén két disulphua trong viing ban 1; (iii) doan Fd, bao gdm cac mién VH va CHI,; (iv)
doan Fv, bao gém cac mién VH va VL cua khang thé mot nhanh; (v) mién don hoic doan
dAb (Ward et al. (1989) Nature 341:544-546) duoc cAu thanh boi mién VH; va (vi)
ving xac dinh bé thé dwoc phan 1ap (CDR) hodc (vii) td hop cua hai hogc nhiéu CDR
duge phan 14p tuy ¥ duge néi bang mdi gin két tong hop. Ngoai ra, mic du mién VL va
mién VH ctia doan Fv duoc ma hod béi hai gen riéng biét, chung ¢ thé dwoc nbi bang
mdi gin két tbng hop bing cach s dung cdc phuong phap tai t6 hop, tir d6 tao ra chudi
protein don, trong d6 phén tir hoa tri mdt dugc tao ra bang cach ghép cap mién VL va
mién VH (duoc goi 1a chudi don Fv (scFv); xem, vi du Bird et al. (1988) Science:
242:423-426, va Huston et al. (1988) Proc. Natl. Acad. Sci USA 85:5879-5883).

Khang thé chudi don nay cfing duoc du dinh bao gbm trong thuat ngit “doan gan két
khéng nguyén” ctia khéng thé ndy. Cac doan khing thé nhu vay thu dugc bing cich sir
dung k§ thuat thong thuong da biét boi ngudi c6 hiéu biét trung binh trong linh vue k¥
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thuat nay, va duoc sang loc dbi v&i cac doan chirc ning bang cach str dung phuong phap
gidng v&i phuong phép nhu d6i voi khang thé nguyén ven. Vi tri khang nguyén gin két
¢6 thé duoc tao ra bang cong nghé ADN tai t6 hop hodc bang cach pha v& globulin mién
dich nguyén ven bang enzym hodc bang phuong phép hoa hoc. Khang thé co thé 1a
khang thé thudc céc isotyp khéc nhau, vi du khang thé IgG (vi du 1gG1, 1gG2, IgG3 hodc
IgG4 phan nhém), IgA1, IgA2, IgD, IgE hodc IgM.

Fab 13 doan khang thé thu duoc bing cach xur Iy phan tr khang thé IgG bang
papain (no6 cit gbc axit amin ndy & vi trf 224 cua chudi H). Poan Fab ¢4 trong lugng
phén tir khoang 50.000 va c6 hoat tinh gin két khang nguyén, trong d6 khoang mot nira
phia d4u tn ciing N cta chudi H va toan b chudi L duoc gin két véi nhau thong qua
lién két disulfua.

F(ab’)2 1a doan khang thé thu dugc bang cach phan huy phan phia sau cta hai lién
két disulfua trong ving ban 1& ciia IgG bing pepsin, ma c6 trong luong phén tir khoang
100.000 va c6 hoat tinh gin két khang nguyén va bao gdm hai ving Fab ma dugc gan két
& vi tri ban 18.

Fab’ 13 doan khang thé thu duoc bang cach phan cét lien két disulfua & ving ban 1&
ctia F(ab’)2 néu trén, ma c6 trong lugng phén tir khoang 50.000 va c6 hoat tinh gan két
khéng nguyén.

Ngoéi ra, Fab’ c¢6 thé dugc tao ra bang cach chén doan ADN mé hoéa Fab’ cia
khang thé vao vecto biéu hién sinh vt chura c6 nhan dién hinh hodc vecto biéu hién sinh
vét c6 nhan dién hinh ma sau d6 dugc dua vao sinh vat chua cé nhan dién hinh hoc sinh
vt ¢6 nhan dién hinh dé biéu hién Fab’.

Thuat ngit “chudi don khang thé”, “chudi don Fv” hodc “scFv” dugc ding dé chi
phéan tir chira ving thay d6i chudi ning khéng thé (hodc viung; VH) va vung thay doi
chudi nhe khang thé (hodc vimg; VL) dugc ndi bing mdi gan két. Cac phan tir scFv nhu
vay 6 thé c6 chu tric chung 1a NHp-VL-lién két-VH-COOH hodc NHz-VH-lién
két-VL-COOH. Méi lién két thich hop da biét trong linh vuc k§ thuat ny bao gém trinh
tur axit amin GGGGS lap lai hodc bién thé ciia no, vi dy, bing cach st dung bién thé ¢6
c4c trinh tu 1ap lai 1-4 (Holliger ez al. (1993), Proc. Natl. Acad. Sci. USA 90:6444-6448).
Céc phan tir gén két khac ma c6 thé duoc sir dung trong ban md ta ndy dugc mo ta boi
Alfthan er al. (1995), Protein Eng. 8:725-731, Choi et al. (2001), Eur. J. Immunol.
31:94-106, Hu et al. (1996), Cancer Res. 56:3055-3061, Kipriyanov et al. (1999), J. Mol.
Biol. 293:41-56 va Roovers et al. (2001), Cancer Immunol.

Thuat ngit “CDR” dugc ding dé chi mot trong sd séu ving siéu bién trong ving
thay dbi ctia khang thé ma chu yéu gép phan vao viéc gén két khang nguyén. Mot trong
s6 dinh nghia thudong duoc st dung nhéat cho sdu CDR dugc dua ra boi Kabat E. A. et al.
(1991) Sequences of proteins of immunological interest. NIH Publication 91-3242. Nhu
duogc sir dung trong ban mo ta nay, dinh nghia ciia Kabat vé CDR chi ap dung déi v6i
CDR1, CDR2 va CDR3 cua vung thay ddi chudi nhe (CDR L1, CDR L2, CDR L3 hodc
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L1, L2, L3), cling nhu CDR2 va CDR3 cta vung thay ddi chudi ning (CDR H2, CDR
H3 hodc H2, H3).

Thuéit ngit “vung khung khang thé” dugc ding dé chi phan cua ving thay d6i VL
hoic VH, dong vai trdo nhu mot khung cho vung ldp gén két khang nguyén (CDR) cua
ving thay doi. V& co ban, n6 1a mot ving thay d6i ma khong c6 CDR.

Thuat ngit “epitop” hodc “quyét dinh khang nguyén” dugc dung dé chi vi tri
khang nguyén lién két dic hidu véi globulin mién dich hodc khang thé. Thong thudng,
céc epitop bao gdm it nhit 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 hogc 15 axit amin lién ké
hodc khong lién k& trong mot chu trac khong gian duy nhit. Xem, vi du, Epitope
Mapping Protocols in Methods in Molecular Biology, Vol. 66, G. E. Morris, Ed. (1996).

Céac thuat ngit “gén két dic hidu”, “gén két chon loc”, va “gén két dic hidu” dugc
dung d& chi gin két gitra khang thé voi epitop trén khéang nguyén dd xac dinh trudc.
Thong thuong, khang thé nay gin két véi 4i luc (KD) nho hon 107M, nhu nho hon
khoang 10 M, 10° M hodc 101°M hodc nhé hon.

Thuét ngft “phén tir axit nucleic” duoc dung dé chi phan tir ADN va phan tir ARN.
Phan tir axit nucleic c6 thé 13 sgi don hodc soi kép, nhung t6t hon néu 14 ADN soi kép.
axit nucleic dugc "gén két hiéu qua" khi n6 duogc dit vao mbi quan hé chirc nidng voi
trinh tu axit nucleic khac. Vi du, néu trinh tu khoi dong hoic chét ting cudng anh huéng
dén su phién ma cua trinh tu mé hoa, thi trinh tu khoi d4u hoic trinh ty ting cudng duoc
gan hiéu qua véi trinh ty ma hoa.

Thuét ngir “vecto” duoc dung dé chi phéan tir axit nucleic c¢6 kha ning véan chuyén
mot axit nucleic khac ma n6 da dugc gin két. Theo mot phuong én, vecto ndy la
“plasmit” dugc dimg dé chi ADN soi kép hinh tron, trong d6 doan ADN bd sung co thé
duoc nbi voi nhau. Theo mot phuong an khéac, vecto ndy 1a vecto virut, trong d6 doan
ADN bb sung ¢6 thé duoc ga"m két v6i bo gen cua virut. Cac vecto dugce bdc 1 trong ban
mo ta nay cé kha nang tu sao chép trong té bao chi ma ching da duge dua vao (vi du,
vecto vi khudn c6 ngudn gbc sao chép vi khuén va vecto dong vat ¢6 vi theo chu ky)
hodc ¢6 thé dugc tich hop vao bd gen cla té bao chu, do d6 duoc sao chép cung véi bd
gen cua vat chi (vi du: vecto dong vat cé vii khong phan doan).

Céc phuong phap san xuét va tinh sach khang th va doan gén két khang nguyén
d3 duoc biét dén nhiéu trong linh vuc nay, nhu Cold Spring Harbor Khang thé Technical
Guide, Chapters 5-8 and 15. Poan gin két khang nguyén ciing c6 thé dwoc chudn bi bang
cac phuong phép thong thuong. Cac khang thé hodc cac doan gin két khang nguyén theo
sang ché duoc thiét ké di truyén dé thém mot hodc nhiéu ving FR clia ngudi trong ving
CDR khong phai ctia ngudi. (Céc) trinh tyr mam FR cua ngudi c6 thé thu duoc bang cach
sap xép co s dit lieu gen mam bién dbi khang thé IMGT & ngudi va phin mém MOE tir
trang web ImMunoGeneTics (IMGT) tai http://imgt.cines.fr hodc tir Journal of
Immunoglobulins 20011SBN012441351.

Thuéat ngit “t& bao chi” duoc dung dé chi t& bao ma vecto biéu hién dugc dua vao.
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Té bao chii ¢6 thé bao gdm vi khuén, vi sinh vat, thuc vat hoic té bao dong vat. Vi khuén
dé dugc bién nap bao gdm cic thanh vién cua Enterobacteriaceae, nhu ching
Escherichia coli hodc Salmonella, Bacillaceae nhu Bacillus subtilis; Pneumococcus;,
Streptococcus va Haemophilus influenzae. Vi sinh vat thich hop bao gdm Saccharomyces
cerevisiae va Pichia pastoris. Cac dong t€ bao dong vat chu thich hop bao gébm CHO
(dong & bao budng trimg chudt lang Trung Qudc) va té bao NSO.

Khang thé duge duge tao ra bing k§ thuat di truyén hogc doan lién két khang
nguyén theo sang ché c6 thé duoc didu ché va tinh ché bang cac phwong phap thong
thuong. Vi du, (céc) trinh tw cDNA ma héa chudi ning va chudi nhe ¢6 thé dugc nhén
ban va téi t6 hop thanh vecto biéu hién GS. Vecto biéu hién globulin mién dich téi t6 hop
c6 thé duge chuyén nhiém 6n dinh trong céc té bao CHO. La mot cong nghé hién co
dugc d& xut nhiéu hon, hé thdng biéu hién cua dong vat ¢ via co thé dan dén viéc trinh
glycosyl héa céc khang thé, dic biét 1a tai vi tri d4u tan cing N dugc bao toan cao cla
ving Fe. Cac dong v6 tinh duong tinh dugc mé rong trong mdi truong khong co huyét
thanh trong 10 phan mg sinh hoc d tao ra khang thé. Mbi truong nudi cdy c6 chira
khang thé tiét ra c6 thé dugc tinh sach bang k¥ thuat thong thuong. Vi du, qué trinh tinh
ché dugce thuc hién bé'mg cach sir dung cOt A hodc G Sepharose FF c6 chira chat dém da
didu chinh. C4c thanh phin khéng lién két cu thé dugc loai bo bang cach rira giai. Khang
thé lien két duoc rira giai bang phuong phép gradient pH, va cac doan khéng thé duoc
phat hién bing SDS-PAGE va dugc thu thap. Khang thé c6 thé duoc loc va co dic bing
phuong phép thong thuong. Két tap hoa tan va chét da luong cling c6 thé dugc loai bo
béng cac phuong phap thong thuong nhu loai trir kich thude hodc trao d6i ion. San phim
thu duoc can dugc lam dong lanh ngay 1ap tirc, nhu & -70° C, hodc 1am dong khd.

Thuat ngit “peptit” ding dé chi doan hop chét gitta axit amin va protein, bao gdm
hai hodc nhidu phan tir axit amin két ndi v6i nhau thong qua lién két peptit. Peptit 1a cac
doan céu trac va chitc ning cua protein. Hormon, enzym va nhitng thir twong tu vé ban
chit 14 peptit.

Thuit ngit “sacarit” dugc dung dé chi dai phan tir sinh hoc bao gém ba nguyén tb
C, Hva O, ma c6 thé duoc chia thanh monosacarit, disacarit va polysacarit.

Thuét ngtt “doan do huynh quang” dung dé chi mot loai phan tir huynh quang c6
huynh quang déc trung trong vung hdng ngoai gan-nhin thiy dugc cuc tim. Dic tinh
huynh quang cta doan do huynh quang (budc song kich thich va phat xa, cuong do, thoi
gian tdn tai va muc d6 phan cuc, v.v.) ¢6 thé thay dbi mot cach nhay cam theo dac tinh
ctia modi truong, nhu d6 phan cuc, chi s khic xa, do nhét, v.v. Tuong tac khong cong
héa tri gitta doan do huynh quang va axit nucleic (ADN hogc ARN), protein hodc cAu
trac dai phan tir khac cho phép thay i mot hogc nhidu ddc tinh huynh quang, ma c6 thé
duoc st dung dé nghién ctru dic tinh va hanh vi cia cht dai phén tur.

Thuat ngit “duoc chét doc” dung dé chi chit (e ché hoic ngung chirc ndng cua té
bao va/hodc gy chét hodc pha huy t€ bao. Dugc chit doc bao gdm céc doc t6 va cac hop
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chét khac c6 thé duoc st dung trong diéu tri khdi u.

Thuat ngir “alkyl” dwoc ding dé chi nhém hydrocacbon béo béo hoa, ma lam nhém
mach théng hodc mach nhanh ¢6 1 dén 20 nguyén ti cacbon, t6t hon 14 alkyl ¢6 1 dén 12
nguyén tir cacbon, t6t hon nita 12 alkyl c¢6 1 dén 10 nguyén tir cacbon, va t6t nhat 13 alkyl
c6 1 dén 6 nguyén tir cacbon (c6 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon). Vi du khong lam
gidi han pham vi cua sang ché bao gém metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,
fert-butyl, sec-butyl, n-pentyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 2,2-dimetylpropyl,
1-etylpropyl, 2-metylbutyl, 3-metylbutyl, n-hexyl, 1-etyl-2-metylpropyl,
1,1,2-trimetylpropyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl,
1,3-dimetylbutyl,  2-etylbutyl,  2-metylpentyl,  3-metylpentyl,  4-metylpentyl,
2,3-dimetylbutyl, n-heptyl, 2-metylhexyl, 3-metylhexyl, 4-metylhexyl, 5-metylhexyl,
2,3-dimetylpentyl, 2,4-dimetylpentyl, 2,2-dimetylpentyl, 3,3-dimetylpentyl, 2-etylpentyl,
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3-etylpentyl,  m-octyl,  2,3-dimetylhexyl,  24-dimetylhexyl,  2,5-dimetylhexyl,

2,2-dimetylhexyl, 3,3-dimetylhexyl, 4,4-dimetylhexyl, 2-etylhexyl, 3-etylhexyl,
4-etylhexyl, 2-metyl-2-etylpentyl, 2-metyl-3-etylpentyl, n-nonyl, 2-metyl-2-etylhexyl,
2-metyl-3-etylhexyl, 2,2-dietylpentyl, n-dexyl, 3,3-dietylhexyl, 2,2-dietylhexyl, va cac
chét ddng phan mach nhanh khac nhau ctia n6. Tét hon nita 13, nhom alkyl nay 1a alkyl
thdp c6 1 dén 6 nguyén tir cacbon, va cac vi du khong lam gidi han pham vi theo sang
ché bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, fers-butyl, sec-butyl,
n-pentyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, = 2,2-dimetylpropyl, 1-etylpropyl,
2-metylbutyl, 3-metylbutyl, n-hexyl, 1-etyl-2-metylpropyl, 1,1,2-trimetylpropyl,
1,1-dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, 1,3-dimetylbutyl, 2-etylbutyl,
2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 2,3-dimetylbutyl va cac nhém tuong tu.
Alkyl nay c6 thé duge thé hodc khong dugc thé. Khi dugc thé, nhém thé c6 thé dugc thé
& diém két ndi sin c6 bat ky. Tét hon la (cac) nhom thé 13 mot hodc nhiéu nhém ddc 1ap
duoe chon tir nhém bao gdm alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino,
halogen, thiol, hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl,
xycloalkoxy, heteroxycloalkoxy, xycloalkylthio, heteroxyclylthio va oxo.

Thuét nglt “heteroalkyl” dugc dung d2 chi alkyl chira mét hodc nhidu nguyén ti
khac loai duogc chon tir nhom bao gém N, O va S, trong do alkyl la nhu dugc xac dinh &
trén day.

Thuat ngit “alkylen” dugc dung dé chi nhém hydrocacbon béo mach thing hodc
mach nhanh bdo hoa c6 hai gbc thu duoc tir viéc loai bé hai nguyén tir hydro ra khoi
nguyén tir nguyén tir cacbon gidng nhau hodc hai nguyén tr cacbon khic nhau cla
alkan gdc.

Alkylen nay 12 nhém mach thang hogc mach nhanh c6 1 dén 20 nguyén tir cacbon,
t6t hon 14 ¢6 1 dén 12 nguyén tir cacbon, va tét hon nita 1 c6 1 dén 6 nguyén tir cacbon
(c6 1,2, 3, 4, 5 hodc 6 nguyén tir cacbon). Vi du khong lam giéi han pham vi ctia sang
ché v& alkylen bao gdbm, nhung khéng chi giéi han &, metylen (-CHz-), 1,1-etylen
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(-CH(CH3)-), 1,2-etylen (-CH2CHa)-, 1,1-propylen (-CH(CH:CH3)-), 1,2-propylen
(-CH,CH(CH3)-), 1,3-propylen (-CHCH2CH>-), 1,4-butylen (-CHCH>CH>CH>-),
1,5-pentylen (-CH,CHCHCH>CH,-), va céc nhém tuong tw. Alkylen ¢6 thé duoc thé
hoic khong duge thé. Khi duge thé, nhom thé c6 thé duoc thé & diém két ndi sén c6 bat
ky. T6t hon 13, (cac) nhém thé 1a mot hodc nhiéu nhém ddc 1ap tuy ¥ duge chon tir nhom
bao goém alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy,
nitro, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkoxy, heteroalkoxy,
xycloalkylthio, heteroxyclylthio va oxo.

Thuat nglt “alkoxy” dugc dung dé chi nhém -O-(alkyl) hoic -O-(xycloalkyl khong
duogc thé), trong d6 alkyl va xycloalkyl 12 nhu duogc xac dinh & trén ddy. Vi du khong lam
gi¢i han pham vi cua sang ché vé alkoxy bao gém metoxy, etoxy, propoxy, butoxy,
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy. Alkoxy co6 thé ty y
duoc thé hodc khong duge thé. Khi dugc thé, tdt hon 1a (cac) nhom thé 1a mot hodc nhiéu
nhom doc 1dp dugc chon tir nhom bao gbm alkyl, alkenyl, alkynyl, alkoxy, alkylthio,
alkylamino, halogen, thiol, hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl, aryl,
heteroaryl, xycloalkoxy, heteroxycloalkoxy, xycloalkylthio va heteroxyclylthio.

Thuét ngit “xycloalkyl” dugc dung dé chi nhém thé hydrocacbon vong don hodc da
vong bao hoa hodc mot phan khong bio hoa c6 3 dén 20 nguyén tir cacbon, t6t hon 1a c6

3 dn 12 nguyén tit cacbon, t6t hon nita 1a c6 3 dén 10 nguyén tit cacbon, va t6t nhat 1a
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nim trong khoang tir 3 dén 8 nguyén tir cacbon (c6 3, 4, 5, 6, 7 hodc 8 nguyén tir cacbon).

Vi du khong lam giéi han pham vi clia sang ché v& vong don xycloalkyl bao gbém
xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl,
xyclohexadienyl, xycloheptyl, xycloheptatrienyl, xyclooctyl va tuong tu. Xycloalkyl da
vong bao gdm xycloalkyl c6 vong spiro, vong ngung tu hodc vong dugc lién két cau ndi.

Thuat ngit “heteroxyclyl” dugc ding dé chi nhém hydrocacbon vong don hogc da
vong bdo hoa hodc mdt phan khong bdo hoa c6 tir 3 dén 20 canh, trong d6 mdt hodc
nhiéu nguyén tir trén vong 1a cac nguyén tir khic loai duoc chon tir nhém bao gébm N, O
va S(O)nm (trong d6 m 14 sé nguyén bang 0, 1 hogc 2), nhung loai trir -O-O-, -O-S- hodc
-S-S- trong vong, véi nguyén tu trén vong con lai la nguyén tu cacbon. T6t hon 13,
heteroxyclyl c6 tir 3 dén 12 nguyén ti trén vong, trong do6 1 dén 4 nguyén tir 1a cac
nguyeén tir khac loai (1, 2, 3 hodc 4 nguyén tir khac loai); va t5t hon nita 13, c6 3 dén 10
nguyén tir trén vong (c6 3, 4, 5, 6, 7, 8, 9 hodc 10 nguyén tr trén vong). Vi du khong lam
gi¢i han pham vi cua sang ché v& vong don heteroxyclyl bao gém pyrolidinyl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, homopiperazinyl va vong tuong
tu. Heteroxyclyl da vong bao gdm heteroxyclyl c6 vong spiro, vong ngung tu hodc vong
duge lién két ciu noi.

Thuét ngit “spiro heteroxyclyl” duoc dung dé chi nhom heteroxyclyl da vong c6 5
dén 20 canh v6i timg vong nbi qua mot nguyén tr chung (dwgc goi 1a nguyén tir spiro),
trong d6 mot hodc nhidu nguyén tir trén vong 1a nguyén tir khac loai dugc chon tir nhém
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bao gébm N, O va S(O)m (trong d6 m 1a s6 nguyén nim trong khoang tir 0 dén 2), véi
nguyén tir trén vong con lai 1a nguyén tir cacbon, trong d6 cac vong nay co6 thé chira mot
hodc nhiéu lién két d6i, nhung khong c6 vong nao trong s6 cac vong ndy c6 hé dién ti 7
duoc lién hop hoan toan. Tt hon 14 spiro heteroxyclyl 1a spiro heteroxyclyl c6 6 dén 14
canh, va t6t hon nita 1a spiro heteroxyclyl ¢6 7 dén 10 canh. Ty theo s6 luong cic
nguyén tir spiro chung gifra cac vong, spiro heteroxyclyl c6 thé duoc chia thanh
mono-spiro heteroxyclyl, di-spiro heteroxyclyl, hodc poly-spiro heteroxyclyl, va t6t hon
néu spiro heteroxyclyl 1a mono-spiro heteroxyclyl hodc di-spiro heteroxyclyl, va t6t hon
nita 13 spiro heteroxyclyl 4-canh/4-canh, 4-canh/5-canh, 4-canh/6-canh, 5-canh/5-canh,
hodc 5-canh/6-canh mono-spiro heteroxyclyl. Vi du khéng lam giéi han pham vi cia
sang ché vé spiro heteroxyclyl bao gom:

A
gg % 8 v
0
%}% 0 0 S O,jD and é
H .
Thuét ngit “heteroxyclyl ngung tu” dugc dung dé chi nhom heteroxyclyl da vong c6

5 dén 20 canh, trong d6 mdi vong trong hé vong nay c6 chung cap nguyén tir lién ké voi
vong khac, trong d6 mot hodc nhiéu vong c6 thé chira mot hodc nhiéu lién két doi, nhung
khong vong nao trong sb cac vong ndy c6 hé dién tir = duoc lién hop hoan toan, va trong
d6 mot hodc nhidu nguyén tir trén vong 1a cdc nguyén tir khac loai dugce chon tir nhém
bao gdbm N, O va S(O)m (trong d6 m 1a s& nguyén bang 0, 1 hodc 2), v6i nguyén tir trén
vong con lai 1a nguyén tir cacbon. Tét hon 13, heteroxyclyl ngung tu la heteroxyclyl
ngung tu c6 6 dén 14 canh, va tét hon nita 13 heteroxyclyl ngung tu c6 7 dén 10 canh (7,
8, 9 hodc 10 canh). Tuy theo 36 lugng céac vong, heteroxyclyl ngung tu cé thé duoc chia
thanh heteroxyclyl ngung tu c6 hai vong, ba vong, bbn vong hodc nhiéu vong, va
heteroxyclyl ngung tu niy tdt hon 1a heteroxyclyl ngung tu c6 hai vong hodc ba vong, va
t5t hon nita 13 heteroxyclyl ngung tu c6 hai vong 5-canh/5-canh hodc 5-canh/6-canh. Vi
du khong 1am giéi han pham vi cliia sang ché vé heteroxyclyl ngung tu bao gom:

S B838088 G

B
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va o

Thuit ngit “heteroxyclyl duoc lién két cdu néi” duoc dung dé chi nhém
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heteroxyclyl da vong c6 tir 5 dén 14 canh, trong d6 mdi hai vong trong hé nay c6 chung
hai nguyén t&r khong lién két, trong d6 cic vong ndy c6 thé c6 mot hodc nhiéu lién két
do6i, nhung khong vong nao trong s6 cac vong niy c6 hé dién tit © dugc lién hop hoan
toan, va trong d6 mot hoac nhiéu nguyén tir trén vong 12 nguyén tir khac loai duoc chon
tir nhém bao gom N, O va S(O)m (trong d6 m 1a s6 nguyén bang 0, 1 hodc 2), v6i nguyén
tr trén vong con lai 1a nguyén tir cacbon. Tét hon 13, heteroxyclyl duoc lién két cau ndi
14 heteroxyclyl dwoc lién két cau néi c6 6 dén 14 canh, va tot hon nita 1a heteroxyclyl
duogc lién két cAu ndi c6 7 dén 10 canh (7, 8, 9 ho#ic 10 canh). Tuy theo ) luong cua cac
vong, heteroxyclyl dugc lién két cAu ndi c6 thé duoc chia thanh heteroxyclyl dugc lién
két ciu ndi c6 hai vong, ba vong, bén vong hodc nhiéu vong, va heteroxyclyl dugc lién
két cAu nbi tét hon 1a heteroxyclyl duoc lién két cau ndi c6 hai vong, ba vong hodc bdn
vong, va tét hon nita 1a heteroxyclyl dugc lién két cAu ndi co hai vong, ba vong hodc bbn
vong. Vi du khéng lam gidi han pham vi cua sang ché v& heteroxyclyl duoc lién két cau

e bt A
W&TN ﬂé@ O v

Vong heteroxyclyl c¢6 thé dugc ngung tu thanh vong aryl, heteroaryl hodc

noi bao gom:

xycloalkyl, trong d6 vong lién két v6i cAu tric gbe 1a heteroxyclyl. Cac vi du khong lam
gi6i han pham vi cta sang ché ctia n6 bao gdm:

S N N N
AN
SORIO RS0
0 O Z S
Heteroxyclyl c6 thé tuy y duoc thé hoic khong duge thé. Khi duoc thé, t5t hon néu

(cac) nhém thé 13 mot hodc nhidu nhém ddc 1ap dugc chon tir nhém bao gém alkyl,
alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy, nitro, Xyano,

va cac vong tuong tu.

xycloalkyl,  heteroxyclyl, aryl, heteroaryl, xycloalkoxy, heteroxycloalkoxy,
xycloalkylthio, heteroxyclylthio va oxo.

Thuét ngit “aryl” duogc dung dé chi vong ngung tu c6 mot vong hodc nhiéu vong tat
ca déu la vong cacbon c6 6 dén 14 canh (tic 13, mdi vong trong hé ndy c6 chung cip
nguyén tir cacbon 1ién k& vé6i vong khic trong hé nay) c6 hé dién tir n duoc lién hop, t6t
hon la vong aryl c6 6 dén 10 canh (6, 7, 8, 9 hodc 10 canh) vi du, phenyl va naphtyl, va
t5t hon 1a phenyl. Vong aryl c6 thé duoc ngung tu thanh vong heteroaryl, heteroxyclyl
hodc xycloalkyl, trong d6 vong li€n két v6i cdu trac gdc 1a vong aryl. Cac vi du khong
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lam giéi han pham vi cua sang ché cua cac vong nay bao gom:

0 H H
N N N N

G o e e o
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ll:ll N Ir:l' AN 7 H
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N S N 0”0 va :

Aryl ¢6 thé duoc thé hodc khong dugc thé. Khi duge thé, (c4c) nhém thé nay tot
hon 13 mét hoic nhidu nhém doc 1ap dugce chon tir nhém bao gdm alkyl, alkenyl, alkynyl,
alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy, nitro, xyano, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, xycloalkoxy, heteroxycloalkoxy, xycloalkylthio va
heteroxyclylthio.

Thuét ngt “heteroaryl” duoc dung @ chi hé di thom c6 5 dén 14 canh c6 1 dén 4
nguyén ti khac loai (1, 2, 3 hodc 4 nguyén ti khac loai) dugc chon tir nhém bao gf‘)m 0,
S va N. Heteroaryl t5t hon 13 heteroaryl ¢6 5 dén 10 canh (5, 6, 7, 8, 9 hodc 10 canh), t0t
hon nita 12 heteroaryl c6 5 hodc 6 canh, vi du furyl, thienyl, pyridyl, pyrolyl,
N-alkylpyrolyl, pyrimidinyl, pyrazinyl, imidazolyl, tetrazolyl va cac hop chét twong tu.
Heteroaryl vong c¢6 thé dwoc ngung tu thanh vong aryl, heteroxyclyl hodc xycloalkyl,
trong d6 vong lién két véi cAu tric gde 1 vong heteroaryl. Cac vi du khong lam gi6i han
pham vi cua sang ché cua né bao goém:

%L/ ?} O3 Ty AT YD 4O
Nx SN 0 N/j- N" 0 N S
m NN @[Hyk

_ /

N )ts N

va .

Heteroaryl c6 thé tiy ¥ duoc thé hodc khong dwoc thé. Khi duge thé, (cac) nhém thé
nay t5t hon 1a mdt hodc nhiéu nhém doc 14p duge chon tir nhém bao gém alkyl, alkenyl,
alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy, nitro, xyano, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, xycloalkoxy, heteroxycloalkoxy, xycloalkylthio va
heteroxyclylthio.

Thuat ngit “nhém bao vé amino” duoc dung dé chi nhém ngin khong cho nhém
amino phéan ung khi cac thanh phan khic clia phan tir tham gia phan umg, va c6 thé duoc
loai bo mot cach mot cach dé dang. Vi du khong lam gi6i han pham vi cia sang ché bao
gdm  9-florenylmetyloxycarbonyl, —tert-butoxycarbonyl, —axetyl, benzyl, alyl,
p-metoxybenzyl va twong tir. Cadc nhom nay cd thé tuy y duoc thé bang tir 1 dén 3 phan
tr thé (mét, hai hoic ba phin tir thé) dugce chon tir nhém bao gdm halogen, alkoxy va
nitro. Nhém b&o vé amino t6t hon 1a 9-florenylmetyloxycarbonyl.

Thuat ngit “haloalkyl” dugc dung @ chi nhom alkyl duoc thé bang mot hodc nhiéu
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halogen, trong d6 alkyl 1a nhu dugc xac dinh & trén day.

Thuat ngtt “alkyl d3 dugc doteri hoa” duoc dung d8 chi nhém alkyl dugc thé bang
mdt hodic nhidu nguyén tir doteri, trong d6 alkyl 1a nhu duge xac dinh & trén day.

Thuét ngt “hydroxyalkyl” duoc dung dé chi nhom alkyl dugc thé bang mot hodc
nhiéu hydroxy, trong d6 alkyl 1a nhu duoc xac dinh & trén day.

Thuat ngit “hydroxy” dugc ding dé chi nhém -OH.

Thuét ngit “halogen” dugc dung dé chi flo, clo, brom hoic iot.

Thuat ngit “amino” dugc dung d chi nhém -NHo,.

Thuat ngft “nitro” dugc ding dé chi nhém -NO».

Thuat ngit “xyano” dugc ding dé chi nhém -CN.

Thuat ngit “amit” dugc dung dé chi nhém -C(O)N(alkyl) hodc -C(O)N(xycloalkyl),
trong d6 alkyl va xycloalkyl 1a nhu dugc xac dinh ¢ trén day.

Thuit ngit “alkoxycarbonyl” dugc dung dé chi nhém -C(0)O(alkyl) hodc
-C(0)O(xycloalkyl), trong d6 alkyl va xycloalkyl 1a nhu dugc xéc dinh & trén day.

Séang ché ciing bao gém cac hop chét ¢6 cong thire (I) & cac dang da dugc doteri hoa
khac nhau. M&i nguyén tir hydro sin c6 dugc gan vao nguyén tir cacbon c6 thé doc lap
dugc thé bang nguyén tir doteri. Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét
ndy c6 thé tdng hop hop chét c6 cong thirc (I) & dang da duoc doteri hoa voi viée tham
khao cac tai liéu lién quan. Hop chét ¢ cong thic (I) & dang da duoc doteri hoa co thé
duoc didu ché biang cach sir dung cac nguyén liéu tho da dugc doteri hoa dang c6 trén thi
trudng, hodc ching c6 thé dwoc téng hop bing k¥ thuit thong thudong véi chat phan tng
da duogc doteri hoa bao gém, nhung khong chi gigi han &, boran dd dugc doteri hda,
triboran da duoc doteri hoa trong tetrahydrofuran, lithi nhom hydrua da duoc doteri hoa,
iodoetan di dugc doteri hda, iodometan da dugc doteri hoa va cac hop chét tuong tu.

Thuét ngit “tiy chon” hodc “tuy y” c6 nghia 1a su kién hodc trudong hop duoc mo ta
sau d6 c6 thé, nhung khong nhét thiét xay ra, va mo ta nhu vay bao gbm tinh hubng ma
su kién hoic trudng hop xdy ra hodc khong xay ra. Vi du, “heteroxyclyl tuy y duoc thé
bang alkyl” ¢6 nghia 1a nhom alkyl ¢6 thé 1a, nhung khong nhat thiét, c6 mit, va md ta
nhu vy bao gébm tinh hudng heteroxyclyl duge thé bang alkyl va heteroxyclyl khong
duoc thé bang alkyl.

Thuat nglt “dugc thé” duoc ding d& chi mot hoic nhiéu nguyén tir hydro trong
nhém, t6t hon 1a dén 5, va tot hon nita 1a 1, 2 hodc 3 nguyén t hydro, doc lap duoc thé
bang mot s6 phan tir thé tuong tng. Khong cAn phai n6i ring cac phan tir thé chi ton tai &
vi tri hoa hoc cé thé c6 cua ching. Ngudi ¢é hiéu biét trung binh trong linh vuc k¥ thuét
nay co thé x4c dinh liéu viéc thay thé 1a c6 thé hodc khong thé bing cac thir nghiém hodc
Iy thuyét ma khong cin nd luc qua nhiéu. Vi du, su két hop ctia amino hodc hydroxy c6
nguyén ti hydro va cacbon tu do c6 lién két khong bio hoa (nhu olefin) c6 thé khong 6n
dinh.

Thuét ngit “duoc phdm” dugce dung d& chi hén hop chira mot hode nhiéu hop chét
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duoc mo ta trong ban md ta nay hodc cac mudi sinh ly/duge dung hodc tién duoc chét
clia nd voi cac thanh phan hoa hoc khac, va cac thanh phn khéc nhu céc chit mang va
céc ta dugc sinh lIy/duge dung. Muc dich cua duge phém 1a @8 tao diéu kién thuan lgi cho
viée sinh vat diing hop chét, ma c6 lgi cho su hip thu hoat chat dé thé hién hoat tinh sinh
hoc.

Thuat ngt “mudi duoc dung” hoic “mudi c6 duoc dinh” duoc ding dé chi mudi cia
thé tiép hop phdi tir-duge chét theo séng ché hodc mubi cia hop chét ctia sang ché, ma
an toan va c6 hiéu qua & dong vat c6 vl va co hoat tinh sinh hoc mong mubn. Thé tiép
hop phéi ti-duogc chét theo sing ché chita it nhit mot amino, vi vay né co thé tao ra
mubi véi axit. Vi du khong lam gidi han pham vi cla sang ché vé cac mubi duge dung
bao gém hydroclorua, hydrobromua, hydroiodua, sulfat, bisulfat, xitrat, axetat, sucxinat,
ascorbat, oxalat, nitrat, sorbat, hydro phosphat, dihydro phosphat, salixilat, hydro xitrat,
tartrat , maleat, fumarat, format, benzoat, metansulfonat, etansulfonat, benzensulfonat,
p-toluensulfonat.

Thuat ngit “solvat” dugc ding dé chi solvat dugc dung duoc tao ra boi thé tiép hop
phéi tir-dugc chit theo séng ché v&i mot hodc nhiéu phan tir dung méi. Vi du khong lam
giGi han pham vi cuia sang ché vé cac phan tir dung méi bao gdm nude, etanol, axetonitril,
isopropanol, DMSO, etyl axetat.

Thuét nglt “lugng duoc chat” dugc ding dé chi sb luong trung binh clia dugc chét
gay doc té bao duoc nap 1én mdi phdi tir trong hop chit c6 cong thirc (I), va cling ¢6 thé
dugc biéu thi bang ty 1é gitta sb luong thudc va sd luong khang thé. Luong duoc chét
ndy c6 thé ndm trong khoang tir 0 dén 12, t6t hon 14 ndm trong khoang tir 1 dén 10 dugc
chit gay doc té bao (D) cho mdi phdi tir (Pc). Theo mdt phuong an ctia sing ché, luong
duogc chit nay dugc biéu thi b%mg n, con dugc goi la gia tri DAR, va céc gia tri dugc lay
Jam vi du c6 thé 1a gié tri trung binh cta 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. S luong trung binh
ctia duge chit cho mdi phan tir ADC sau phéan tng lién hop c6 thé dwoc xac dinh bang
cac phuong phap thong thuong nhu phuong phap xac dinh déc diém bing quang phd
UV/nhin thiy duoc, phd khéi, thir nghiém ELISA va HPLC.

Theo phuong 4n ctia sang ché, dugc chit giy doc té bao dugce tiép hop véi amino
d4u tAn cung N va/hodc e-amino cua cac gbc lysin ctia phéi tir thong qua don vi lién két.
Théng thuong, sb lugng céc phéan tir duoc chit duoc tiép hop voi khang thé trong phén
ting lién hop s& nho hon so v6i s6 t6i da theo 1y thuyét.

Cac phuong phap khong lam gi6i han pham vi cua sang ché sau c6 thé duoc sir
dung dé kiém soat lugng thé tiép hop phéi tir-dugc chat gay doc té bao:

(1) kidm sodt t3 16 mol gitta chét lién két véi khang thé don dong,

(2) kiém soat thoi gian va nhiét do phan tng,

(3) Iyra chon cac chét phan tmg khéc nhau.

Viéc diéu ché duoc phim thong thuong c6 thé duge tim thdy & duoc dién Trung
Quéc.
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Thuét ngit “chat mang” dugc st dung trong ché phdm theo séng ché duoc ding dé
chi hé théng c6 thé thay ddi cach thudc di vao va phan bd trong co thé ngudi, kiém soat
téc d6 giai phong thude va phan phéi thube dén co quan dich. Sw phong thich chat mang
thubc va hé thdng dich c6 thé 1am gidm sy suy gidm va hao hut ciia thudc, 1am giam tac
dung phu va lam tang sinh kha dung. Vi du, chét hoat dong bé mit polyme ma duge
dung lam chit mang c6 thé tu lép rap dé tao ra cac dang két tap khac nhau do cAu trac
ludng tinh doc déo ctia chung. Cac vi du duoc uu ti€n bao gbm mixen, vi nhii twong, gel,
tinh thé 1ong, tai va chat twong tw. C4c dang két tap nay c6 kha ning bao boc cac phén tir
thudc, ddng thoi c6 tinh thim t6t ddi voi mang, va ¢ thé duge dung lam chit mang
thudc tuyét voi.

Thuat ngit “ta dugc” 1a mot chét phu gia trong cong thirc dugc phim ngoai thubc
chinh, ciing ¢6 thé dugc goi 1a chét bd trg, nhu cac chat két dinh, chat don, td duoc ra,
chit bdi tron trong vién nén; thanh phin chat nén trong ché phém bén rén, thubc m& va
kem; chét bao quan, chat chéng oxy hoa, huong liéu, chét tao huong vi, chit ddng dung
mdi, chét nhii hoa, chét hoa tan, chét diéu chinh 4p suét thAm thiu, chit tao mau trong
céc ché phim dang long va chit tuong tu.

Thuat ngt “chét pha lodng”, con duoc goi la chit don, chu yéu nhdm muc dich gia
tang khdi luong va thé tich ctia vién nén. Viéc bd sungchat pha lodng dam bao mot thé
tich nhét dinh, lam giam do 1éch lidu clia cac thanh phén chinh, va lam tang d6 nén cta
thuée. Khi vién nén chira thanh phan diu, bd sung chat hap thu d& hép thu chét dau nay,
nho do gift trang thai “kh6” dé tao diéu kién thuén loi cho su hinh thanh vién nén. Vi dy,
chét pha lodng bao gém tinh bot, lactoza, mudi v co cua canxi, xenluloza dang vi tinh
thé va chat tuong tu.

Duoc phim nay c6 thé & dang dung dich nudc vo trung dung dé tiém. Chét pha
hodc dung mdi co thé sir dung 1a nu6e, dung dich Ringer hodc dung dich natri clorua
dang truong. Ché phdm vo tring dung @ tiém nay c6 thé 12 vi nhil twong dau trong nudc
vO trung dung dé tiém, trong d6 hoat chét nay dugc hoa tan trong pha dau. Vi du, hoat
chét nay duoc hoa tan trong hdn hop bao gdm dau dau nanh va lexitin. Sau d6, dung dich
diu nay dugc bd sung vao hdn hop gém nudce va glyxerin, va duge xir Iy dé tao ra vi nhil
tuong. Dung dich ding dé tiém hodc vi nhil trong nay c6 thé duoc dua vao mdu cta
bénh nhin bing cach tiém nhanh tai chd. Ngoai ra, t6t hon néu dung dich va vi nhil
tuong nay dugc dung theo cach duy tri ndng d6 tudn hoan khéng dbi cua hop chat theo
sang ché. DBé duy tri ndng d6 khong dbi nay, c6 thé st dung thiét bi truyén tinh mach lién
tuc. Vi du v& thiét bi nay 12 bom tiém tinh mach Deltec CADD-PLUS. TM. 5400.

Duoc phém nay co thé & dang hdn dich nuéce hodc dau vé tring dung dé tiém tiém
bép va tiém dudi da. HBn dich nay c6 thé dugc bao ché v6i chit phan tan hoge chit lam
w6t va chét tao huyén phu thich hop nhu dugc mé ta néu trén bang cac phuong phap da
biét. Ché phim v6 tring ding dé tiém nay cling c6 thé 1a dung dich vo tring ding dé
tiém hoic hdn dich dugc pha ché trong chét pha lodng hodc dung moi khéng doc dung
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ngoai duong tidu hoéa, vi dy, dung dich dugc pha trong 1, 3-butandiol. Ngoai ra, dau
khong bay hoi v6 tring c6 thé d& dang dugc sir dung lam dung méi hodc mdi trudng
huyén phi. V&i muc dich nay, ¢6 thé dung dau khong bay hoi hdn hop bat ky bao gbm
mono- hodc di-glyxerit tong hop. Ngoai ra, axit béo nhu axit oleic cling c6 thé dugc sir
dung trong viéc bao ché thudc tiém.

Séng ché dé cap dén nhanh lién két c¢6 thé cit duoc c6 cau truc dic trung va hoat
tinh hoat cht c6 cAu trac cu thé, va thé tiép hop khang thé-duge chit (ADC) bao gdm
nhanh lién két, hoat chit va khang thé. Thé tiép hop khang thé-duoc chét nay 1a phuc
hop duoc tao ra bang cach lién két mot chat doc hai véi mot khéng thé thong qua chét
dém. Thé tiép hop khang thé-duge chét (ADC) nay bi phan hily trong co thé dé giai
phong céc phan tir hoat tinh, do d6 ¢ tac dung tri khéi u.

II. Phuong phép téng hop
Nhim dat dugc muc dich cua sang ché, cac giai phap k¥ thuét sau day da dugc ap
dung:
Phuong phép diéu ché hop chét c6 cong thuc (Pc-La-Y-Dr), bao goém céc budc sau:
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Pc duoc lién hop véi hop chét c6 cong thitc (La-Y-Dr) sau khi khir dé thu dugc hop
chit ¢6 cong thitc (Pe-Lo-Y-Dr); chét khir t6t hon 1a TCEP, cu thé 14, t6t hon la dé khir
lién két disulfua trén khang thé;

trong do:

Pc, W, L2, L3 R!, R? R~R’, m va n la nhu dugc xdc dinh trong cong thirc
(Pc-La-Y-Dr).

Chi tiét mdt hodc nhidu phuong 4n theo sang ché duoc trinh bay trong phan mo ta
trén ddy. Mic du phuong phap va vt liéu bét ky tuong tu hodc twong duong v6i phuong
phap va vat liéu duge mo ta trong ban md ta nay co thé dugc st dung trong thuc té hoic
thir nghiém theo sang ché, cdc phuong phap va vét liéu duoc wu tién duge md ta dudi
day. Qua phin mo6 ta va yéu cAu bao ho, cac déu hiéu, dbi tuong va wu diém khac cua
sang ché s& tr& nén 13 rang. Trong ban mo ta va cac diém yéu cau bao h, trir khi duge
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chi ra cu thé, danh tir dang s6 it k& ca nghia s nhiéu. Trir khi ¢ quy dinh cu thé, tat ca
cac thuat ngit khoa hoc va k§ thuat dugc sir dung trong ban md ta nay déu phu hop véi
cach hiéu thong thuong theo cac thuat nglt cia ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat ma sang ché ap dung. TAt c4 cac sang ché va cong bd duge trich dan trong
ban mo ta nay déu duoc dua day bang cach vién dan. Cac vi du sau dugc trinh bay dé
minh hoa ddy du hon cic phuong an dugc wu tién cla sing ché. Cac phuong 4n nay
khong nén duoc hiéu 1a gidi han pham vi ctia sang ché theo cach bét ky va pham vi ctia
sang ché dugc x4c dinh bdi cac diém yéu cau bao ho.

Cac phuong phap thir nghiém trong céc vi du theo sang ché ma khong chi ra diéu
kién cu thé duoc thue hién theo cac didu kién thong thudong hodc cac diéu kién duoc
khuyén nghi boi nha san xuét vat liéu hodc san phdm. Thubc thir khong ghi 13 ngudn cu
thé 1a thudc thir thong thudng mua ngoai chg. Céc chat phan tmg ma khong chi ra ngudn
cu thé 1a cac chit phan tmg thong thudng dugc mua ngoai thi truong.

CAu tric cta cac hop chat dugc xéac dinh bang phuong phép cong hudng tir hat nhan
(nuclear magnetic resonance - NMR) hoéc khdi phé (mass spectrometry - MS). NMR
duge xac dinh bing may Bruker AVANCE-400. Céc dung méi dé xac dinh 1a dimetyl
sulfoxit di duoc doteri hoa (DMSO-ds), cloform dd dugc doteri héa (da doteri
héa-cloform CDCl3) va metanol dd dugc doteri héa (CDsOD) va chét chuan ndi la
tetrametylxilan (TMS). Do chuyén dich hoa hoc dugce x4c dinh 1a 10 (ppm).

MS dugc xac dinh bing méy phéan tich khdi phd FINNIGAN LCQAd (ESI) (nha
san xuét: Thermo, mau: Finnigan LCQ advantage MAX).

UPLC duoc xac dinh bing méay sic ky léng/phan tich khéi phoWaters Acquity
UPLC SQD.

Phuong phép sic ky long hiéu nang cao (HPLC) dugc xdc dinh trén may sic ky
long cao ap Agilent 1200DAD (cot séc ky Sunfire C18 150x4, 6mM) va méy sc ky long
cao ap Waters 2695-2996 (cot sdc ky Gimini C18 150x4, 6mM).

UV-HPLC dugc xac dinh trén may quang phd Thermo nanodrop2000 UV.

Mutic d tc ché su ting sinh va céac tri s6 ICso duge xac dinh bing méy doc dia
PHERA starFS (BMG Co., Duc).

TAm silica gel Yantai Huanghai HSGF254 hodc Qingdao GF254 dugc dung lam sic
ky silica gel 16p mong (TLC). Kich ¢& cua tam silica gel dugc dung trong TLC 1a nam
trong khoang tir 0,15mM dén 0,2mM va kich c& cua tam silica gel duge dung trong tinh
ché san phdm 1a nam trong khoang tir 0,4mM dén 0,5mM.

No6i chung, silica gel Yantai Huanghai c6 kich c& nim trong khoang tir 200 dén 300
mesh duoc dung 1am chat mang cho sdc ky cot.

Cac chit liéu ban dau da biét theo sang ché c6 thd dugc didu ché bang cac phuong
phap da biét trong linh vuc k¥ thuét nay, hodc c6 thé duoc mua tt ABCR GmbH & Co.
KG, Acros Organnics, Aldrich Chemical Company, Accela ChemBio Inc., Dari chemical
Company, v.v.
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Trir khi ¢6 quy dinh cu thé, cac phan tmg nay duoc thuc hién & 4p sut agon hodc ap
suét nito.

“Ap sut agon” hodc “ap suét nito” c6 nghia 1a binh phan tmg dugc gin thém qua
boéng khi agon hodc nito (khoang 11).

“Ap suat hydro” c6 nghia 1a binh phan ung dugc gin thém qua bong khi hydro
(khoang 11).

Phan ung hydro hda c6 ap sudt dugc thuc hién trén thiét bi hydro hoa Parr
3916EKX va thiét bi tao hydro Qinglan QL-500 hoc thiét bi hydro héa HC2-SS.

Trong phan ung hydro hoéa, néi chung hé phan tng la chan khong va chia day
hydrogen va hoat dong trén dugc lap lai ba lan.

Lo phan tmg vi séng kiéu CEM Discover-S 908860 duoc ding trong phan tmg vi
song.

Trur khi ¢6 quy dinh cu thé, dung dich phan tmg dugc dung dé chi dung dich c6
nudce.

Tru khi ¢6 quy dinh cu thé, nhiét 4§ phan Gng ciia phan tng 1a nhi¢t o phong.

Nhiét d6 phong ndm trong khoang tir 20°C dén 30°C 1a nhiét d6 phan tmg thich hop
nhét.

Chuén bi dung dich dém PBS (pH = 6, 5) trong cac vi du nay: KH2POx4 véi luong 8,
5g, KoHPO4 v6i lugng 8, 56 g, 3H20, NaCl voi lugng 5, 85 g va EDTA véi luong 1, 5 g
duoc chuén bi thanh 21 trong binh, hdn hop nay duoc siéu dm d8 hoa tan hoan toan va lac
ky dé tao dung dich dém.

Hé rira giai trong séc ky cot va hé dung méi cai tién trong séc ky 16p mong dé tinh
ché cac hop chét nay bao goém: A: diclometan va isopropanol system, B: diclometan va
metanol system, C: xing va hé etyl axetat. Ty 1& lugng dung mdi nay duoc diéu chinh
‘theo d6 phén cuc cua hop chit ndy va mot lugng nho chét axit hodc chét kiém nhu
trietylamin ciing c6 thé dwoc bd sung vao dé diéu chinh.

Mot s6 hop chét theo sang ché duge mé ti ddc diém bing Q-TOF LC/MS. Lién
quan dén Q-TOF LC/MS, Agilent 6530 Accurate-Mass Quadrupole-Time cua Flight
Mass Spectrometer va Agilent 1290-Infinity UHPLC (ct Agilent Poroshell 300SB-C8 5
pm, 2, 1x75mM) duoc st dung.

Vi du thwe hién sing ché
Vidul
N-((1S,95)-9-Etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo0-2,3,9, 10,13,15-hexahydro-1/,1

2 H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-y1)-1-hydroxyxyclopropan-1-c
arboxamit 1
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1a 1b 1

1 mL N,N-dimetylformamit dugc bd sung vao exatecan metansulfonat 1b (2,0 mg,
3,76 pumol, dugc didu ché theo phuong phép da dugc boc 16 trong don yéu cdu cAp patent
“EP0737686A1”), va dung dich nay dugc lam lanh & nhiét do 0-5°C trong bé nude
da-nude. Trietylamin duoc bd sung timg giot vao, va dung dich phan ung nay dugc
khudy dén khi trong sudt. Axit 1-Hydroxyxyclopropylcacboxylic la (1,4 mg, 3,7 pmol,
duoc didu ché theo phuong phap di biét da dwoc boc 1§ trong 4n pham “Tetrahedron
Letters, 25(12), 1269-72; 1984”) va
4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin clorua (3,8 mg, 13,7 pmol) duogc
bd sung lan lugt vao dung dich phan ing nay. Sau khi bd sung xong, dung dich phan tng
nay duoc khudy & nhiét do 0-5°C trong thoi gian 2 gio. 5 mL nu6e dugce bd sung vao
dung dich phan tmg dé& déap tit phan ng, va dung dich phan tng nay dwoc chiét bang
etyl axetat (8§ mLx3). Cac pha hitu co duoc két hop, dwoc rira bang dung dich natri
clorua bio hoa (5 mLx2), duoc lam khé trén khan natri sulfat va duoc loc. Phéan loc duoc
6 dudi ap sut giam, va cac gde thu duge duge tinh ché bing sic ky 16p méng véi hé
dung mdi khai trién B dé thu duoc san phdm néu & & muc 1 (1,6 mg, hiéu suat: 82,1%).

MS m/z (ESI): 520,2 [M+1].

"H NMR (400 MHz, CDCl3): § 7,90-7,84 (m, 1H), 7,80-7,68(m,1H), 5,80-5,70 (m,
1H), 5,62-5,54(m, 2H), 5,44-5,32 (m, 2H), 5,28-5,10(m, 2H), 3,40-3,15 (m, 3H), 2,44 (s,
3H), 2,23(t, 1H), 2,06-1,75 (m, 2H), 1,68-1,56 (m, 1H), 1,22-1,18 (m, 2H), 1,04-0,98 (m,
2H), 0,89 (t, 3H).

Vidu?2
(S)-2-Xyclopropyl-N-((15,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo-1,2,3,9,10,12
,13,15-octahydrobenzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-1-yl)-2-hydroxyaxe

tamit 2-A
(R)-2-Xyclopropyl-N-((1S,9S)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo-1,2,3,9,10,12
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,13,15-octahydrobenzo[de]pyrano[3',4'":6,7]indolizino[ 1,2-b]quinolin-1-yl)-2-hydroxyaxe
tamit 2-B

2a 1b

2 mL etanol va 0,4 mL N,N-dimetylformamit duoc bd sung vao dung dich chira hop
chét c6 cong thic 1b (4 mg, 7,53 pmol). Dung dich nay dugc suc khi argon ba lan, va
dugc lam lanh & nhiét 46 0-5°C trong bé nude da-nudce. 0,3 mL N-metylmorpholin duoc
bd sung timg giot vao, va dung dich phan tng nay duoc khudy dén khi trong sudt. Axit
2-xyclopropyl-2-hydroxy axetic c¢6 cong thirc 2a (2,3 mg, 19,8 umol, duoc diéu ché theo
phuong phap di dugc boc 10 trong don yéu cdu cdp patent “W02013106717”),
1-hydroxybenzotriazol @3 mg, 22,4 pumol) va
1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (4,3 mg, 22,4 pmol) dugc b
sung 1an lugt vao dung dich phan tmg nay. Sau khi bd sung xong, dung dich phan tng
nay duoc khudy & 0-5°C trong thoi gian 1 gio. Bé nudc da-nude duge loai ra, va dung
dich phan tmg nay dugc dun néng dén 30°C va duoc khudy trong thoi gian 2 gid. Dung
dich phan tmg nay duoc co dudi ap sudt giam, va hop chét thé 2 thu duoc duoc tinh ché
bing sic ky long hiéu ning cao (cic didu kién tach: cot: XBridge Prep C18 OBD 5 pm
19%250 mm; pha dong: A-nuGe (10mmol NH4OAc), B-axetonitril, gradien rira giai, tbe
d6 chay: 18 mL/phut). Phan doan twong ung duoc thu gom, va dugc ¢d dudi ap suét
giam dé thu dugc san phim néu & dé muyc (1,5 mg, 1,5 mg).

MS m/z (ESI): 534,0 [M+1].

Hop chét 2-B véi cau hinh don (c6 thoi gian luu ngin hon)

Phan tich UPLC: thoi gian luu: 1,06 phut, do tinh khiét: 88% (cot: ACQUITY
UPLC BEHC18 1,7 pm 2,1*50mm, pha dong: A-nudc (Smmol NH4OAc), B-axetonitril).

'H NMR (400 MHz, DMSO-ds): & 8,37 (d, 1H), 7,76 (d, 1H), 7,30 (s, 1H), 6,51 (s,
1H), 5,58-5,56 (m, 1H), 5,48 (d, 1H), 5,41 (s, 2H), 5,32-5,29 (m, 1H), 3,60 (t, 1H),
3,19-3,13 (m, 2H), 2,38 (s, 3H), 2,20-2,14 (m, 1H), 1,98 (q, 2H), 1,87-1,83 (m, 1H),
1,50-1,40 (m, 1H), 1,34-1,28 (m, 1H), 0,86 (t, 3H), 0,50-0,39 (m, 4H).

Hop chit 2-A véi cAu hinh don (c6 thdi gian luu dai hon)

Phan tich UPLC: thoi gian luwu: 1,10 phuat, d¢ tinh khiét: 86% (cot: ACQUITY
UPLC BEHC18 1,7 pm 2,1*50mm, pha dong: A-nudc (Smmol NH4sOAc), B-axetonitril).

'H NMR (400 MHz, DMSO-ds): & 8,35 (d, 1H), 7,78 (d, 1H), 7,31 (s, 1H), 6,52 (s,
1H), 5,58-5,53 (m, 1H), 5,42 (s, 2H), 5,37 (d, 1H), 5,32 (t, 1H), 3,62 (t, 1H), 3,20-3,15
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(m, 2H), 2,40 (s, 3H), 2,25-2,16 (m, 1H), 1,98 (q, 2H), 1,87-1,82 (m, 1H), 1,50-1,40 (m,
1H), 1,21-1,14 (m, 1H), 0,87 (t, 3H), 0,47-0,35 (m, 4H).

Vidu3
(S)-N-((1S,95)-9-Etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo-1,2,3,9,10,12,13,15-octahyd
robenzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-1-yl)-3,3,3-triflo-2-hydroxypropan

amit 3-A
(R)-N-((15,95)-9-Etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo-1,2,3,9,10,12,13,15-octahyd
robenzo[de]pyrano[3',4':6,7]indolizino[1,2-b]quinolin-1-y1)-3,3,3-triflo-2-hydroxypropan

amit 3-B

2 mL etanol va 0,4 mL N,N-dimetylformamit dugc bd sung vao hop chit c6 cong
thirc 1b (5,0 mg, 9,41 pmol), va dung dich nay dugc lam lanh & nhiét d6 0-5°C trong bé
nuéce da-nude. 0,3 mL N-metylmorpholin dugc bd sung timg giot vao, va dung dich phan
g nay duoc khudy dén khi trong sudt. Axit 3,3,3-Triflo-2-hydroxypropionic ¢ cong
thuce 3a (4,1 mg, 28,4 umol, supplier: Alfa), 1-hydroxybenzotriazol (3,8 mg, 28,1 umol)
va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (5,4 mg, 28,2 umol) duoc
bd sung 1an luot vao dung dich phéan tmg nay. Sau khi bb sung xong, dung dich phan ung
nay duoc khudy ¢ nhiét d§ 0-5°C trong 10 phut. Bé nudc da-nude duge loai ra, va dung
dich phén tng nay duoc dun néng dén 30°C va dugc khudy trong thoi gian 8 gio. Dung
dich phan ung nay dugc cd dudi ap suét giam, va hop chét thé 3 thu dugc duge tinh ché
béng sic ky 16ng hidu ning cao (céc diéu kién tach: cot: XBridge Prep C18 OBD 5 pm
19%250 mm; pha dong: A-nuéc (10mmol NH4OAc), B-axetonitril, gradien rtra giai, tde
d6 chay: 18 mL/phut). Cac phan doan twong tmg dugc thu gom, va dugc ¢b dudi ap suat
giam dé thu duoc céac san phdm néu & d&& muc nay (1,5 mg, 1,5 mg).

MS m/z (ESI): 561,9 [M+1].

Hop chét vé6i cAu hinh don (c6 thoi gian luu ngén hon)

Phan tich UPLC: thoi gian luu: 1,11 phuat, d§ tinh khiét: 88% (cot: ACQUITY
UPLC BEHC18 1,7 um 2,1*50mm, pha dong: A-nudc (Smmol NHsOAc), B-axetonitril).

'H NMR (400 MHz, DMSO-d): § 8,94 (d, 1H), 7,80 (d, 1H), 7,32 (s, 1H), 7,20 (d,
1H), 6,53 (s, 1H), 5,61-5,55 (m, 1H), 5,45-5,23 (m, 3H), 5,15-5,06 (m, 1H), 4,66-4,57
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(m, 1H), 3,18-3,12 (m, 1H), 2,40 (s, 3H), 2,26-2,20 (m, 1H), 2,16-2,08 (m, 1H), -

2,02-1,94 (m, 1H), 1,89-1,82 (m, 1H), 1,50-1,40 (m, 1H), 0,87 (t, 3H).
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Hop chit voi chu hinh don (c6 thoi gian luu dai hon)

Phan tich UPLC: thoi gian Iuu: 1,19 phut, 6 tinh khiét: 90% (cot: ACQUITY
UPLC BEHC18 1,7 pm 2,1*50mm, pha dong: A-nudc (Smmol NH4OAc), B-axetonitril).

'H NMR (400 MHz, DMSO-ds): § 8,97 (d, 1H), 7,80 (d, 1H), 7,31 (s, 1H), 7,16 (d,
1H), 6,53 (s, 1H), 5,63-5,55 (m, 1H), 5,45-5,20 (m, 3H), 5,16-5,07 (m, 1H), 4,66-4,57
(m, 1H), 3,18-3,12 (m, 1H), 2,40 (s, 3H), 2,22-2,14 (m, 1H), 2,04-1,95 (m, 2H),
1,89-1,82 (m, 1H), 1,50-1,40 (m, 1H), 0,87 (t, 3H).

Vidu 4
1-(((S)-7-Benzyl-20-(2,5-dioxo-2,5-dihydro-1H-pyrol-1-y1)-3,6,9,12,15-pentaox0-2,5,8,1
1,14-pentaazaicosyl)oxy)-N-((1S,9S)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo0-2,3,9,
10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-1-yl)x

yclopropan-1-carboxamit 4

0]
/ o] H o] M o] H
qv\/\)LN/\WN\)LNI H I~ N
0 H o H o) H o
0]

N

H ? i i
Buise 1 Fmoc _ Budc 2N __O
. o LN/YNVOKO = mos | (1{;[(2 - Con
. - ” [
) N Y H oo - °©
4¢ 4d

0 d
N H =
Fmoc~N/anO Il NJ‘\ Wﬁ,/%/F " N/YNN‘EQ/F ° \J
A . 2 TN —
Bute3 oo WO o Bubed o " Z T L N\/\A)O‘K i i oH
- N i i ¢
N - o] [¢] o
. o= \ O:S;\\/
€ — 4f — 4g
Xﬁ OH ¢ \.oH

Budc 5 {/‘ (

Budc 1

Benzyl
1-((2-((((9H-floren-9-yl)metoxy)carbonyl)amino)axetamido)metoxy)xyclopropan-1-cacb

oxylat 4¢
Benzyl 1-hydroxyxyclopropan-1-cacboxylat 4a (104 mg, 0,54mmol, dugc didu ché
theo phuong phap da dugc bdc 16 trong don yéu cau cép patent “US2005/20645”) va
(2-((((9H-floren-9-yl)metoxy)carbonyl)amino)axetamido)metyl axetat 4b (100 mg,
0,27mmol, dugc diéu ché theo phwong phép da dugce bdc 16 trong don yéu cAu cAp patent
“CN105829346A”) duoc bd sung vao binh phan tmg, sau do la bd sung 5 mL
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tetrahydrofuran. Dung dich phan tng nay dugc suc khi argon ba l4n va duoc 1am lanh &
nhiét do 0-5°C trong bé nudc da-nude, sau do la bd sung kali fert-butoxit (61 mg,
0,54mmol). Bé nudc da-nuée duoc loai ra, va dung dich phan tmg nay dugc lam Am dén
nhiét do trong phong va dugc khudy trong 10 phuat. 20 mL nude da duge bd sung vao
dung dich phéan mg nay, sau d6 dung dich nay duoc chiét bang etyl axetat (5 mLx2) va
cloform (5 mLx5). Céc pha hitu co dugc két hop va duge cd. Céc géc thu duoc dugce hoa
tan trong 3 mL 1,4-dioxanva sau d6 dugc bd sung 0,6 mL nudc, natri bicarbonat (27 mg,
0,32mmol) va 9-floren metyl cloformat (70 mg, 0,27mmol), va dung dich phan tmg nay
dugc khudy & nhiét do trong phong trong 1 gio. 20 mL nuéc dugce bb sung vao, va dung
dich phan tmg nay duoc chiét bing etyl axetat (8 mLx3). Pha hitu co dugc rira bang
dung dich natri clorua bdo hoa (20 mL), dugc lam kho trén khan natri sulfat va duogc loc.
Phéan loc dugc c6 dudi dp suét giam, va cac géc thu dugc dugce tinh ché béng sdc ky cot
silicagel voi hé dung moi khai trién B dé thu duogc san phém néu & d& muc 4¢ (100 mg,
hiéu suét: 73,6%).

MS m/z (ESI): 501,0 [M+1].

Budce 2
Axit
1-((2-((((9H-Floren-9-yl)metoxy)carbonyl)amino)axetamido)metoxy)xyclopropan-1-
cacboxylic 4d

Hop chét c¢6 cong thic 4¢ (50 mg, 0,10mmol) duoc hoa tan trong 3 mL hén hop
dung mdi chira tetrahydrofuran va etyl axetat (V:V=2:1), sau do6 1a bd sung paladi trén
cacbon (25 mg, ham lugng: 10%). Dung dich phan Gmg nay dugc suc hydro ba lan va
dugc khudy & nhiét do trong phong trong 1 gid. Dung dich phan ing nay dugc loc qua
xelit, va banh loc dugc rua bang tetrahydrofuran. Phin loc dugc cd dé thu dugc san
phim néu & dé muc 4d (41 mg, hiéu sudt: 100%).

MS m/z (ESI): 411,0 [M+1].

Bude 3
(9H-Floren-9-yl)metyl
(2-(((1-(((15,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-diox0-2,3,9,10,13.1 5-hexahydro-
1H,12 H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-1-yl)carbamoyl)xyclopropo
xy)metyl)amino)-2-oxoetyl)carbamat 4e

1b (7 mg, 0,013mmol) dugc bd sung vao binh phan tmg, sau d6 1a bd sung 1 mL
N, N-dimetylformamit. Dung dich nay duoc suc khi argon ba lan, va dugc lam lanh &
nhiét do 0-5°C trong bé nudc da-nude. Mot giot trietylamin, 4d (7 mg, 0,017mmol) trong
0,5 mL N,N-dimetylformamit, va 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin
clorua (7 mg, 0,026mmol) dugc bd sung vao, va dung dich phan tGmg nay duoc khuy
trong bé d4 trong thoi gian 35 phut. 10 mL nude duge bb sung vao, va dung dich phan
ting nay duoc chiét bang etyl axetat (5 mLx3). Pha hitu co duoc rira bang dung dich natri
clorua bdo hoa (10 mL), dugc 1am kho trén khan natri sulfat va duge loc. Phéan loc duoc
c6 dudi ap suét giam, va cac gbc thu duge duge tinh ché bing sic ky 16p méng véi hé
dung méi khai trién B dé thu duoc san phém néu & d& muc 4e (8,5 mg, hiéu suét: 78,0%).
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MS m/z (ESI): 828,0 [M+1].

Buéc 4
1-((2-Aminoaxetamido)metoxy)-N-((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo
-2,3,9.10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4':6,7]indolizino[ 1,2-b]quinolin-

1-yl)xyclopropan-1-carboxamit 4f

4e (4 mg, 4,84 umol) dugc hoa tan trong 0,2 mL diclometan, sau d6 1a bd sung 0,1
mL dietylamin. Dung dich phan Ung nay duogc khudy & nhiét do trong phong trong thoi
gian 2 gid. Dung dich phan tmg nay duoc ¢ dudi ap sudt giam. 2 mL toluen dugc bb
sung va dung dich nay duoc c6 dudi ap suit giam, viéc nay dugc lap lai hai lan. 3 mL
n-hexan duoc bd sung dé tao huyén phu dic, va 16p trén chira hexan dugc dd vao, viée
nay duoc lap lai ba 1an. Hon hop nay dugc co dudi ap sut giam dé thu dugc san pham
néu ¢ dé muc & dang thd 4f (2,9 mg), san phim nay dugc st dung truc tiép & bude tiép
theo ma khong cin tinh ché.

MS m/z (ESI): 606,0 [M+1].

Budc 5
1-(((S)-7-Benzyl-20-(2,5-dioxo-2,5-dihydro-1H-pyrol-1-y1)-3,6,9,12,15-pentaox0-2,5,8,1
1,14-pentaazaicosyl)oxy)-N-((LS,9S)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-diox0-2,3.9,
10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7Jindolizino[ 1,2-b]quinolin-1-yl)x
yclopropan-1-carboxamit 4

Hop chit thd c6 cong thic 4f (2,9 mg, 4,84 pmol) dugc hoa tan trong 0,5 mL
N,N-dimetylformamit. Dung dich ndy duogc suc khi argon ba lan, va duoc 1am lanh &
nhiét do 0-5°C trong bé nuée da-nudc. Axit
(S)-2(-2-(-2-(6-(2,5-dioxo-1 H-pyrol-1-yl)hexanamido)axetamido)axetamido)-3 -phenylpr
opionic 4g (2,7 mg, 5,80 pumol, duge diéu ché theo phuong phép dd dugc boc 16 trong
don yéu cdu cdp patent “EP2907824”) trong 0,3 mL N,N-dimetylformamit, va
4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin clorua (2,7 mg, 9,67 pmol) dugc

bd sung vao, va dung dich phan tng nay duoc khudy trong bé d4 trong thoi gian 30 phut .

Bé d4 duoc loai ra, va dung dich phan tng nay duoc lam Am dén nhiét do trong phong va
duoc khudy trong thoi gian 15 phuat. Dung dich phan (mg nay dugc tinh ché bing sic ky
16ng hiéu nang cao (cac diéu kién tach: cot: XBridge Prep C18 OBD 5 pm 19*250 mm;
pha dong: A-nuée (10mmol NHsOAc), B-axetonitril, gradien ria giai, tbc do chay: 18
mL/phut). Céc phan doan twong tmg dugc thu gom, va duge c6 dudi ap sut giam dé thu
duoc san phém néu & dé muc 4 (2 mg, hiéu sut: 39,0%).

MS m/z (ESI): 1060,0 [M+1].

IH NMR (400 MHz, DMSO-d): 8 9,01 (d, 1H), 8,77 (t, 1H), 8,21 (¢, 1H), 8,08-7,92
(m, 2H), 7,73 (d, 1H), 7,28 (s, 1H), 7,24-7,07 (m, 4H), 6,98 (s, 1H), 6,50 (s, 1H), 5,61 (g,
1H), 5,40 (s, 2H), 5,32 (t, 1H), 5,12 (q, 2H), 4,62 (t, 1H), 4,52 (t, 1H), 4,40-4,32 (m, 1H),
3,73-3,47 (m, 8H), 3,16-3,04 (m, 2H), 2,89 (dd, 1H), 2,69-2,55 (m, 2H), 2,37-2,23 (m,
4H), 2,12-1,93 (m, 4H), 1,90-1,74 (m, 2H), 1,52-1,38 (m, 4H), 1,33-1,11 (m, 5H),
0,91-0,81 (m, 4H).
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Vidu5
N-((2R,108)-10-Benzyl-2-xyclopropyl-1-(((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13
-diox0-2,3,9,10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]qui
nolin-1-yl)amino)-1,6,9,12,15-pentaoxo-3-oxa-3,8,11, 14-tetraazahexadecan-16-yl1)-6-(2,

5-dioxo-2,5-dihydro-1H-pyrol-1-yl)hexanamit 5-A
N-((2S,108)-10-Benzyl-2-xyclopropyl-1-(((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-
diox0-2,3,9,10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]qui
nolin-1-yl)amino)-1,6,9,12,15-pentaoxo-3-oxa-5,8,11,1 4-tetraazahexadecan-16-yl)-6-(2,

5-dioxo-2,5-dihydro-1H-pyrol-1-yl)hexanamit 5-B

5-A
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Resolution

Buée 1
Benzyl 2-xyclopropyl-2-hydroxyaxetat Sa
Hop chéit c6 cong thire 2a (1,3 g, 11,2mmol, dugc diéu ché theo phuong phap da
duoc boc 16 trong don yéu ciu cip patent “W02013/1067177) dugc hoa tan trong 50 mL
axetonitril, va sau dé dugc 14n luot bd sung kali cacbonat (6,18 g, 44,8mmol), benzyl
bromua (1,33 mL, 11,2mmol) va tetrabutylamoni iodua (413 mg, 1,Immol) vao. Dung
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dich phan Ung nay dugc khudy & nhiét do trong phong trong thoi gian 48 gio, va dugc
loc qua xelit. Banh loc duoc rira béng etyl axetat (10 ml), va cac phén loc duoc két hop
va duogc cd dudi dp suét giam. Céac gde thu duge duge tinh ché bang sic ky cot silicagel
v61 hé dung moi khai trién C d thu dugc san phém néu & dé muc 5a (2 g, hiéu suét:
86,9%).
Budc 2
Benzyl 10-xyclopropyl-1-(9H-floren-9-y1)-3,6-dioxo-2,9-dioxa-4,7-diazaundecan-11-oat
Sb
5a (120,9 mg, 0,586mmol) va 4b (180 mg, 0,489mmol) dugc bd sung vao binh
phén tmg, sau d6 12 b6 sung 4 mL tetrahydrofuran. Dung dich phan tmg nay dugc suc khi
argon ba lan va dugc 1am lanh & nhiét d6 0-5°C trong bé nuéc da-nude. Kali tert-butoxit
(109 mg, 0,98mmol) dugc bd sung va bé nudc da-nudc duge loai ra. Dung dich phan
ung ndy dugc lam 4m dén nhiét d6 trong phong va dugc khudy trong thoi gian 40 pht.
10 mL nudc da duoc bd sung vao dung dich phan mg nay, sau d6 dung dich nay duoc
chiét bing etyl axetat (20 mLx2) va cloform (10 mLx5). Céc pha hitu co dugc két hop
va duoc cd. Cac géc thu duge duoc hoa tan trong 4 mL dioxan va sau d6 dugc bd sung 2
mL nudc, natri bicarbonat (49,2 mg, 0,586mmol) va 9-floren metyl cloformat (126 mg,
0,49mmol), va dung dich phan Ung nay dugc khudy & nhiét d§ trong phong trong thoi
gian 2 gi¢. 20 mL nude dugc bb sung vao, va dung dich phan ung nay dugc chiét bang
etyl axetat (10 mLx3). Pha hitu co dugc rira bang dung dich natri clorua bao hoa (20 mL),
duoc 1am kho trén khan natri sulfat va dugc loc. Phén loc duoc cb dudi 4p sut giam.
Cac gbe thu dugc dugc tinh ché bang sic ky cot silicagel v6i hé dung méi khai trién C dé
thu dugc san phém néu & d& muc 5b (48 mg, hiéu suat: 19%).
MS m/z (ESI): 515,0 [M+1].
Bude 3
10-Xyclopropyl-1-(9H-floren-9-y1)-3,6-dioxo-2,9-dioxa-4,7-diazaundecan-11-oic axit Sc
5b (20 mg, 0,038mmol) dugc hoa tan trong 4,5 mL hon hop dung méi chira
tetrahydrofuran va etyl axetat (V:V=2:1), sau do la bd sung paladi trén cacbon (12 mg,
ham luong: 10%, kho). Dung dich phan ting nay duoc suc hydro ba 14n va dugc khuéy o
nhiét do trong phong trong 1 gid. Dung dich phan tng nay duoc loc qua xelit, va banh
loc duoc rua béng etyl axetat. Phéan loc dugc ¢b dé thu duge san phém néu & dé muc &
dang th6 5¢ (13 mg), san phdm nay duoc st dung truc tiép & budc tiép theo ma khong
cin tinh ché.
MS m/z (ESI): 424,9 [M+1].
Budc 4
(9H-Floren-9-yl)metyl
(2-((1-xyclopropyl-2-(((1S,9S)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-diox0-2,3,9,10,13,
15-hexahydro-1H,12H-benzo[de]pyrano[3',4':6,7]indolizino[ 1,2-b]quinolin-1-yl)amino)-
2-oxoetoxy)metyl)amino)-2-oxoetyl)carbamat Sd
Hop chét c6 cong thire 1b (10 mg, 18,8 umol) duge bd sung vao binh phan g, sau
d6 1a bd sung 1 mL N,N-dimetylformamit. Dung dich nay dugc suc khi argon ba lan, va
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duoc lam lanh & nhiét 46 0-5°C trong bé nudc da-nude. Mot giot trietylamin, hop chét
thd 5¢ (13 mg, 30,6 pmol) va 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin
clorua (16,9 mg, 61,2 pmol) dugc bd sung vao, va dung dich phan tmg nay dugc khudy
trong bé da trong thoi gian 40 phat. 10 mL nude dugc bd sung vao, va dung dich phan
ung nay dugc chiét bang etyl axetat (10 mLx3). Cac pha hitu co dugc két hop. Pha hiru
co dugce rira bang dung dich natri clorua bdo hoa (10 mLx2), dugc lam kho trén khan
natri sulfat va duoc loc. Phin loc dugc c6 duéi 4p sut gidm. Céc gbc thu dugc dugc tinh
ché bang sic ky 16p mong v6i hé dung mdi khai trién B dé thu duoc san phim néu & dé
muc 5d (19 mg, hiéu suit: 73,6%).
MS m/z (ESI): 842,1[M+1]

Bude 5
2-((2-Aminoaxetamido)metoxy)-2-xyclopropyl-N-((1S,95)-9-etyl-5-flo-9-hydroxy-4-met
yl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H, 12 H-benzo[de]pyrano[3',4":6,7]indolizino[

1,2-b]quinolin-1-yl)axetamit Se

Hop chit c6 cong thirc 5d (19 mg, 22,6 pmol) duoc hoa tan trong 2 mL diclometan,
sau do6 1a bd sung 1 mL dietylamin. Dung dich phan tng nay dugc khudy & nhiét d6 trong
phong trong thoi gian 2 gid. Dung dich phan ng nay dugc cd dudi ap suat giam. 1 mL
toluen duoc bd sung va dung dich nay duge cd dudi ap sudt giam, viéc ndy duoc ldp lai
hai 14n. 3 mL n-hexan dugc bd sung vao céc gbc dé tao huyén phu dic, va dich noi trén
bé mit dugc léy ra sau khi dé yén. Chét rén duoc giit lai. Phin chét rin con lai nay duge
6 duéi 4p suit giam bang bom du dén khi kho d8 thu duoc san phdm néu & d&& muc
5e ¢ dang tho (17 mg), san pham nay duogc st dung truc tiép & budc tiép theo ma khong
can tinh ché.

MS m/z (ESI): 638,0[M+18].

Budce 6
N-((2R,10S)-10-Benzyl-2-xyclopropyl-1-(((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13
-diox0-2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4": 6,7]indolizino[1,2-b]qui
nolin-1-yl)amino)-1,6,9,12,15-pentaoxo-3-oxa-5,8,11, 14-tetraazahexadecan-16-yl)-6-(2,

5-dioxo-2,5-dihydro-1H-pyrol-1-yl)hexanamit S-A
N-((2S,10S)-10-Benzyl-2-xyclopropyl-1-(((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-
diox0-2,3,9,10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]qui
nolin-1-yl)amino)-1,6,9,12,15-pentaoxo-3-oxa-5,8,11,14-tetraazahexadecan-16-y1)-6-(2,
5-dioxo-2,5-dihydro-1H-pyrol-1-yl)hexanamit 5-B

Hop chat thd Se (13,9 mg, 22,4 upmol) dugc hoa tan trong 0,6 mL
N,N-dimetylformamit. Dung dich nay duogc suc khi argon ba lan, va duogc lam lanh &
nhiét do 0-5°C trong bé nuéc dd-nude. 4g (21,2 mg, 44,8 pmol) trong 0,3 mL
N,N-dimetylformamit va 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin clorua
(18,5 mg, 67,3 pmol) dugc bd sung vao, va dung dich phan tmg nay dugc khudy trong bé
da trong 10 phit. Bé da duoc loai ra, va dung dich phan tmg nay dugc lam 4m dén nhiét
d6 trong phong va dugc khudy trong thoi gian 1 gio dé thu dwoc hop chat 5. Dung dich
phéan mg nay dugc tinh ché bang sic ky léng hiéu ning cao (cac didu kién tach: cot:
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XBridge Prep C18 OBD 5 pm 19*250 mm; pha dong: A-nu6c (10mmol NH4OAc),
B-axetonitril, gradien rira giai, tbc do chdy: 18 mL/phut). C4c phén doan twong tng duoc
thu gom, va dugc c¢d dudi 4p suat giam dé thu dugc cc san phim néu & d& muc (2.4 mg,
1,7 mg).

MS m/z (ESI): 1074,4 [M+1].

Hop chit 5-A v&i cAu hinh don (c6 thoi gian luu ngén hon):

Phan tich UPLC: thoi gian luu: 1,14 phut, 46 tinh khiét: 85% (cot: ACQUITY
UPLC BEHC18 1,7 pm 2,1*50mm, pha dong: A-nudc (Smmol NH4OAc), B-axetonitril).

'H NMR (400 MHz, DMSO-ds): & 8,60 (t, 1H), 8,51-8,49 (d, 1H), 8,32-8,24 (m,
1H), 8,13-8,02 (m, 2H), 8,02-7,96 (m, 1H), 7,82-7,75 (m, 1H), 7,31 (s, 1H), 7,26-7,15
(m, 4H), 6,99 (s, 1H), 6,55-6,48 (m, 1H), 5,65-5,54 (m, 1H), 5,41 (s, 2H), 5,35-5,15 (m,
3H), 4,74-4,62 (m, 2H), 4,54-4,40 (m, 2H), 3,76-3,64 (m, 4H), 3,62-3,48 (m, 2H),
3,20-3,07 (m, 2H), 3,04-2,94 (m, 2H), 2,80-2,62 (m, 2H), 2,45-2,30 (m, 3H), 2,25-2,15
(m, 2H), 2,15-2,04 (m, 2H), 1,93-1,78 (m, 2H), 1,52-1,39 (m, 3H), 1,34-1,12 (m, 5H),
0,87 (t, 3H), 0,64-0,38 (m, 4H).

Hop chét 5-B véi cAu hinh don (c6 thoi gian luu dai hon):

Phan tich UPLC: thoi gian luu: 1,16 phut, d tinh khiét: 89% (cot: ACQUITY
UPLC BEHC18 1,7 pm 2,1*50mm, pha dong: A-nudc (Smmol NH4OAc), B-axetonitril).

'"H NMR (400 MHz, DMSO-ds): 8 8,68-8,60 (m, 1H), 8,58-8,50 (m, 1H), 8,32-8,24
(m, 1H), 8,13-8,02 (m, 2H), 8,02-7,94 (m, 1H), 7,82-7,75 (m, 1H), 7,31 (s, 1H),
7,26-7,13 (m, 4H), 6,99 (s, 1H), 6,55-6,48 (m, 1H), 5,60-5,50 (m, 1H), 5,41 (s, 2H),
5,35-5,15 (m, 3H), 4,78-4,68 (m, 1H), 4,60-4,40 (m, 2H), 3,76-3,58 (m, 4H), 3,58-3,48
(m, 1H), 3,20-3,10 (m, 2H), 3,08-2,97 (m, 2H), 2,80-2,72 (m, 2H), 2,45-2,30 (m, 3H),
2,25-2,13 (m, 2H), 2,13-2,04 (m, 2H), 2,03-1,94 (m, 2H), 1,91-1,78 (m, 2H), 1,52-1,39
(m, 3H), 1,34-1,12 (m, 5H), 0,91-0,79 (m, 3H), 0,53-0,34 (m, 4H).

Vidu 6
N=((25,108)-10-Benzyl-2-(((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-diox0-2,3,9,10
,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-yl)carb
amoyl)-1,1,1-triflo-6,9,12,15-tetraoxo-3-0xa-5,8,11,14-tetraazahexadecan-1 6-y1)-6-(2,5-

dioxo-2,5-dihydro-1H-pyrol-1-yl)hexanamit 6-A
N-=((2R,10S)-10-Benzyl-2-(((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo0-2,3,9,10
,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-yl)carb
amoyl)-1,1,1-triflo-6,9,12,15-tetraoxo-3-o0xa-5,8,11,14-tetraazahexadecan-1 6-y1)-6-(2,5-

dioxo-2,5-dihydro-1H-pyrol-1-yl)hexanamit 6-B
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Budc 1
Benzyl 3,3,3-triflo-2-hydroxypropanoat 6a

3a (1,80 g, 12,5mmol) dugc hoa tan trong 100 mL axetonitril, va sau d6 duge lan
lwot bd sung kali cacbonat (5,17 g, 37,5mmol), benzyl bromua (4,48 mL, 37,5mmol) va
tetrabutylamoni iodua (231 mg, 0,63mmol). Dung dich phan {mg nay dugc dun néng dén
nhiét dd 60°C va dugc khudy trong thoi gian 5 gid. Dung dich phan tmg nay dugc lam
ngudi dén nhiét do trong phong va duoc loc. Phén loc duoc c6 dudi ap sut giam, va céc
gbc thu dugce dugce tinh ché bang sic ky cot silicagel v6i hé dung mdi khai trién C dé thu
duoc san phém néu & d& muc 6a (980 mg, hiéu suit: 33,5%).

'H NMR (400 MHz, CDCls): & 7,43-7,36 (m, SH), 5,34 (s, 2H), 4,53 (s, 1H), 3,44
(s, 1H).

Buée 2
Benzyl 1-(9H-floren-9-yl)-3,6-dioxo-10-(triflometyl)-2,9-dioxa-4,7-diazaundecan-11-oat
6b

Hop chit c6 cong thirc 4b (63 mg, 0,17mmol) va 6a (80 mg, 0,34mmol) duoc bd
sung vao binh phan ung, sau do la bb sung 3 mL tetrahydrofuran. Dung dich phan ung
nay duoc suc khi argon ba lan va duoc lam lanh & nhiét d6 0-5°C trong bé nude da-nude.
Kali fert-butoxit (38 mg, 0,34mmol) duogc bd sung va bé nuéc da-nude duge loai ra.
Dung dich phan Gng nay dugc lam 4m dén nhiét d6 trong phong va duogc khudy trong
thoi gian 20 phut. 10 mL nude da dugc bd sung vao dung dich phan mg nay, sau do
dung dich nay dugc chiét bang etyl axetat (20 mLx2) va cloform (10 mLx5). Céc pha
hitu co duoc két hop va dugc co, va cac géc thu dugc dugc hoa tan trong 2 mL dioxan.
0,4 mL nudc, natri bicarbonat (19 mg, 0,23mmol) va 9-floren metyl cloformat (49 mg,
0,19mmol) duogc bd sung vao, va dung dich phan ting nay dugc khudy & nhiét d6 trong
phong trong 1 gio. 20 mL nuée dugc bd sung vao, va dung dich phén tmg nay dugc chiét
bang etyl axetat (10 mLx3). Pha hitu co dugc rira bing dung dich natri clorua bdo hoa
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(20 mL), dugc 1am kho trén khan natri sulfat va dugc loc. Phéan loc duge ¢ dudi ap suét
giam. Céc gde thu dugc duge tinh ché bang sic ky cdt silicagel voi hé dung mdi khai
trién C d8 thu duoc san phim néu & dé muc 6b (51 mg, hiéu suit: 55,3%).

MS m/z (ESI): 559,9 [M+18].

Budce 3
Axit 1-(9H-Floren-9-y1)-3,6-dioxo-10-(triflometyl)-2,9-dioxa-4,7-diazaundecan-11-oic
6¢c

6b (15 mg, 0,28mmol) dugc hoa tan trong 3 mL hdn hop dung méi chira
tetrahydrofuran va etyl axetat (V:V=2:1), sau do la bd sung paladi trén cacbon (15 mg,
ham luong: 10%). Dung dich phan ung nay dugc suc hydro ba lan va dugc khudy & nhiét
d6 trong phong trong 1 gid. Dung dich phan tmg nay dugc loc qua xelit, va banh loc
duoc rira béng tetrahydrofuran. Phan loc dugc c6 dé thu dugc san phém néu & dé& muc &
dang thd 6¢ (13 mg).

MS m/z (ESI): 452,9 [M+1].

Budac 4
(9H-Floren-9-yl)metyl
2-((((B~(((18,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-diox0-2,3,9,10,13,15-hexahydro
-1H,12H-benzo[de]pyrano[3',4':6,7]indolizino[1,2-b]quinolin-1-yl)amino)-1,1,1-triflo-3-
oxopropan-2-yl)oxy)metyl)amino)-2-oxoetyl)carbamat 6d

1b (10 mg, 18,8 pmol) dugc bd sung vao binh phéan tmg, sau d6 1a b6 sung 1 mL
N,N-dimetylformamit. Dung dich nay duogc suc khi argon ba lan, va duoc lam lanh &
nhiét d 0-5°C trong bé nuée da-nude. Mot giot trietylamin, 6¢ (13 mg, 28,7 umol) trong
0,5 mL N,N-dimetylformamit, va 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin
clorua (11 mg, 39,7 pmol) dugc bd sung vao, va dung dich phan tmg nay duoc khudy
trong bé d4 trong thoi gian 30 phut. 10 mL nude duge bb sung vao, va dung dich phan
g nay duoc chiét bing etyl axetat (10 mLx3). Pha hiru co duoc két hop, dugc rira bang
dung dich natri clorua bdo hoa (10 mLx2), dugc lam kho trén khan natri sulfat va dugc
loc. Phin loc duoc c6 dudi 4p sudt giam, va cic gbe thu duogce duge tinh ché bang sdc ky
16p mong voi hé dung moi khai trién B dé thu duoc san phém néu & d& muc 6d (16 mg,
hiéu suét: 97,8%).

MS m/z (ESI): 870,0[M+1].

Budce 5
2-((2-Aminoaxetamido)metoxy)-N-((1S5,9S)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo
-2,3,9,10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-

1-y1)-3,3,3-triflopropanamit 6e
6d (16 mg, 18,4 pmol) dugc hoa tan trong 0,6 mL diclometan, sau d6 la b6 sung 0,3
mL dietylamin. Dung dich phan tmg nay duoc khudy & nhiét do trong phong trong thoi
gian 2 gio. Dung dich phan tmg nay duoc c6 dudi ap suat giam. 2 mL toluen dugc bd
sung va dung dich nay dugc c6 dudi ap suit giam, viéc nay duge 13p lai hai lan. 3 mL
n-hexan duogc bd sung vao céc gbe dé tao huyén phu dic, va dich ndi trén bé mat dugc
14y ra sau khi d yén mot thoi gian dé gifr dugc chét rén ndy, viéc nay duoc lap lai ba Jan.
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Phin chit rin con lai dugc c6 dudi ap sudt giam bing bom diu dén khi kho dé thu duoc
san phim néu & dé muc & dang tho 6e (12 mg), san pham nay duoc st dung truc tiép &
budc tiép theo ma khong can tinh ché.

MS m/z (ESI): 647,9 [M+1].

Budc 6
N-=((25,108)-10-Benzyl-2-(((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-diox0-2,3,9,10
,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-1-yl)carb
amoyl)-1,1,1-triflo-6,9,12,15-tetraoxo-3-oxa-5,8,11, 14-tetraazahexadecan-16-yl)-6-(2,5-

dioxo-2,5-dihydro-1H-pyrol-1-yl)hexanamit 6-A
N-=((2R,10S)-10-Benzyl-2-(((1S,95)-9-etyl-5-flo-9-hydroxy-4-metyl-10,13-dioxo0-2.3,9,10
,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4':6,7]indolizino[ 1,2-b]quinolin-1-yl)carb
amoyl)-1,1,1-triflo-6,9,12,15-tetraoxo-3-o0xa-35,8,11, 14-tetraazahexadecan-16-yl)-6-(2,5-
dioxo-2,5-dihydro-1H-pyrol-1-yl)hexanamit 6-B

Hop chat thd 6e (12 mg, 18,5 pmol) dugc hoa tan trong 1,0 mL
N,N-dimetylformamit. Dung dich ndy duoc suc khi argon ba lan, va duoc 1am lanh &
nhiét d6 0-5°C trong bé nudc da-nuéc. 4g (14 mg, 29,6 pmol) trong 0,3 mL
N,N-dimetylformamit, va 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin clorua
(15 mg, 54,2 pmol) duge bd sung vao, va dung dich phan g nay dwoc khudy trong bé
d4 trong thoi gian 30 phut. B& da dugc loai ra, va dung dich phan tmg nay duoc lam am
dén nhiét d6 trong phong va dugc khudy trong thoi gian 1 gid @& thu duoc hop chét 6.
Dung dich phan ung nay duoc tinh ché bang sic ky long hiéu ning cao (cac diéu kién
tach: cot: XBridge Prep C18 OBD 5 pum 19*250 mm; pha dong: A-nudc (10mmol
NH1OAc), B-axetonitril, gradien rira giai, tbc d6 chay: 18 mL/phut). Cac phan doan
twong tng dugc thu gom, va duoc ¢d dudi ap sut giam dé thu dugc cac san pham néu &
dé muc (2,7 mg, 2,6 mg).

MS m/z (ESI): 1102,0 [M+1].

Hop chét v6i cau hinh don (c6 thoi gian luu ngan hon):

Phan tich UPLC: thoi gian luu: 1,18 phut, do tinh khiét: 91% (cot: ACQUITY
UPLC BEHC18 1,7 pm 2,1*50mm, pha dong: A-nudc (Smmol NH4OAc), B-axetonitril).

'H NMR (400 MHz, DMSO-de): & 8,97 (d, 1H), 8,85-8,76 (m, 1H), 8,37-8,27 (m,
1H), 8,12-8,02 (m, 1H), 8,02-7,95 (m, 1H), 7,80 (d, 1H), 7,31 (s, 1H), 7,26-7,10 (m, 4H),
6,99 (s, 1H), 6,66 (s, 1H), 6,52 (s, 1H), 5,65-5,54 (m, 1H), 5,41 (s, 1H), 5,37-5,25 (m,
3H), 5,23-5,13 (m, 1H), 4,81-4,68 (m, 2H), 4,51-4,41 (m, 1H), 3,78-3,45 (m, 6H),
3,21-3,13 (m, 1H), 3,02-2,93 (m, 1H), 2,77-2,63 (m, 2H), 2,45-2,29 (m, 3H), 2,24-2,05
(m, 3H), 2,04-1,93 (m, 5H), 1,90-1,75 (m, 2H), 1,52-1,38 (m, 4H), 0,90-0,78 (m, SH).

Hop chit v6i cdu hinh don (c6 thoi gian luu dai hon):

Phan tich UPLC: thoi gian luu: 1,23 phat, do tinh khiét: 90% (cot: ACQUITY
UPLC BEHC18 1,7 pm 2,1*50mm, pha dong: A-nudc (Smmol NH4OAc), B-axetonitril).

'H NMR (400 MHz, DMSO-ds): & 9,05 (d, 1H), 8,97-8,88 (m, 1H), 8,35-8,27 (m,
1H), 8,11-8,03 (m, 1H), 8,02-7,95 (m, 1H), 7,80 (d, 1H), 7,34 (s, 1H), 7,29-7,13 (m, 4H),
6,99 (s, 1H), 6,66 (s, 1H), 6,54 (s, 1H), 5,64-5,55 (m, 1H), 5,43 (s, 1H), 5,36-5,20 (m,
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3H), 4,92-4,85 (m, 1H), 4,82-4,72 (m, 2H), 4,52-4,42 (m, 1H), 3,77-3,48 (m, 6H),
3,21-3.14 (m, 1H), 3,03-2,95 (m, 1H), 2,79-2,65 (m, 2H), 2,47-2,28 (m, 3H), 2,25-2,05
(m, 3H), 2,05-1,94 (m, 5H), 1,91-1,76 (m, 2H), 1,52-1,37 (m, 4H), 0,92-0,77 (m, SH).

Vi du 7: Chuén bi céc khang thé lién quan va céc protein phét hién ctia n6

Vi du 7-1. Khang nguyén B7H3 va protein phat hién

Trinh ty B7H3 & ngudi c6 cdc trinh ty axit amin néu trong SEQ ID NO: 1 dugc su
dung lam khuén miu d6i v6i B7H3 theo sang ché, va trinh tu axit amin cia khang
nguyén va protein phat hién dugc bao gdm trong ban md t& nay dugc thiét ké. Trir khi ¢
quy dinh cu thé, khang nguyén B7H3 sau 1a B7TH3 & nguoi.

1.1 Trinh tu axit amin ¢6 chidu dai day da B7H3 & nguoi: B7H3 (SEQ ID NO: 1):
MLRRRGSPGMGVHVGAALGALWFCLTGALEVQVPEDPVVALVGTDATLCCSES
PEPGFSLAQLNLIWQLTDTKQLVHSFAEGODQGSAYANRTALFPDLLAQGNASLR
LORVRVADEGSFTCFVSIRDFGSAAVSLQVAAPYSKPSMTLEPNKDLRPGDTVTIT
CSSYQGYPEAEVFWQDGQGVPLTGNVTTSOMANEQGLFDVHSILRVVLGANGT
YSCLVRNPVLQQDAHSSVTITPQRSPTGAVEVQVPEDPVVALVGTDATLRCSFSPE
PGFSLAQLNLIWQLTDTKQLVHSFTEGRDQGSAYANRTALFPDLLAQGNASLRLQ
RVRVADEGSFTCFVSIRDFGSAAVSLQVAAPYSKPSMTLEPNKDLRPGDTVTITCS
SYRGYPEAEVFWQDGQGVPLTGNVTTSOMANEQGLFDVHSVLRVVLGANGTY

IKQSCEEENAGAEDQODGEGEGSKTALQPLKHSDSKEDDGQEIA

Luuy:

Phén c6 2 gach chan 1a peptit tin hiéu (Peptit tin hi¢u: 1-28);

Phén c6 1 gach chan 1a mién ngoai bao B7H3 (Mién ngoai bao: 29-466), trong d6
29-139 12 min typ-V 1 giéng Ig, va 145-238 1a mién typ-C2 1 gidng Ig; 243-357 1a mién
typ-V 2 gibng Ig, va 363-456 1a mién typ-C2 2 gibng Ig;

Phin c6 duong chim chén 1a phan thudc mién xuyén mang (Mién xuyén mang:
467-487);

Phin in nghiéng 1& mién nhap bao (mién bao chat: 488-534).

1.2 trinh tu axit amin c6 chidu dai diy du cia B7H3 & chudt (SEQ ID NO: 2)
MLRGWGGPSVGVCVRTALGVLCLCLTGAVEVQVSEDPVVALVDTDATLRCSFS
PEPGFSLAQLNLIWQLTDTKQLVHSFTEGRDQGSAYSNRTALFPDLLVQGNASL
RLORVRVTDEGSYTCFVSIQDFDSAAVSLQVAAPYSKPSMTLEPNKDLRPGNMV
TITCSSYOQGYPEAEVFWKDGQGVPLTGNVTTSOQMANERGLFDVHSVLRVVLGA

VCWRKIKOSCEEENAGAEDODGDGEGSKTALRPLKPSENKEDDGQEIA

Luuy:

Phén c6 2 gach chan la peptit tin hiéu (Peptit tin higu: 1-28);

Phin c6 1 gach chan 1a mién ngoai bao B7H3 (Mién ngoai bao: 29-248), trong do
29-139 13 mién typ-V gidng Ig, va 145-238 1a mién typ-C2 gibng Ig;

Phén c6 dudng chim chan 14 phan mién xuyén mang (Mién xuyén mang: 249-269);
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Phin in nghiéng 12 mién nhap bao (Mién bao chat: 270-316).

1.3 Khang nguyén B7H3 & nguoi dé sang loc va phat hién (SEQ ID NO: 3)

N6 1 san phim thuong mai (R&D cat# 1949-B3-050/CF, dugc viét tit la
2Ig-B7H3), va trinh tu 1a nhu sau:
LEVOVPEDPVVALVGTDATLCCSFSPEPGFSLAQLNLIWQLTDTKQLVHSFAEG
ODQGSAYANRTALFPDLLAQGNASLRLORVRVADEGSFTCFVSIRDFGSAAVSL
OVAAPYSKPSMTLEPNKDLRPGDTVTITCSSYQGYPEAEVFWODGQGVPLTGN
VITSOMANEQGLFDVHSILRVVLGANGTYSCLVRNPVLQODAHSSVTITPQRSP
TG-HHHHHH

Luuy:

Phén c6 1 gach chan 1a viing ngoai bao B7H3;

Phan in nghiéng 14 chit danh dau His-tag.

1.4 Khang nguyén B7H3 & ngudi @ phét hién (SEQ ID NO: 4)

N6 14 san pham thuong mai (SinoBiological cat# 11188-HO8H, duoc viét tit 1a
41g-B7H3), va trinh ty 1a nhu sau:
LEVOVPEDPVVALVGTDATLCCSFSPEPGFSLAQLNLIWQLTDTKQLVHSFAEG
ODOGSAYANRTALFPDLLAQGNASLRLORVRVADEGSFTCFVSIRDFGSAAVSL
QOVAAPYSKPSMTLEPNKDLRPGDTVTITCSSYQOGYPEAEVFWQDGQGVPLTGN
VITSOMANEQGLFDVHSILRVVLGANGTYSCLVRNPVLQQODAHSSVTITPQRSP
TGAVEVQVPEDPVVALVGTDATLRCSFSPEPGFSLAQLNLIWQLTDTKQLVHSF
 TEGRDQGSAYANRTALFPDLLAQGNASLRLQRVRVADEGSFTCFVSIRDFGSAA
VSLOVAAPYSKPSMTLEPNKDLRPGDTVTITCSSYRGYPEAEVFWQDGQGVPLT
GNVTTSOMANEQGLFDVHSVLRVVLGANGTYSCLVRNPVLOQDAHGSVTITGQ
PMT-HHHHHH

Luu y: Phin ¢6 1 gach chan 14 viing ngoai bao B7H3;

Phan in nghiéng 14 chit danh diu His-tag.

1.5 Chudt khang nguyén B7H3 d sang loc va phat hién (SEQ ID NO: 5)

N6 12 san pham thuong mai (R&D cat# 1397-B3-050/CF), va trinh tw 1a nhu sau:
VEVOQVSEDPVVALVDTDATLRCSFSPEPGFSLAQLNLIWQLTDTKQLVHSFTEGR
DQGSAYSNRTALFPDLLVQGNASILRLORVRVTDEGSYTCFVSIQDFDSAAVSLQ
VAAPYSKPSMTLEPNKDLRPGNMVTITCSSYQGYPEAEVFWKDGQGVPLTGNV
TTSOMANERGLFDVHSVLRVVLGANGTYSCLVRNPVLQODAHGSVTITGQPLTF
-HHHHHH

Luu y: Phin c6 1 gach chan 14 ving ngoai bao B7H3;

Phén in nghiéng 14 chét danh dau His-tag.

Vi du 7-2. Chuén bi khang thé dwoc lam giéng nhu ciia ngudi hoan toan

2.1 Sang loc trinh ty duong tinh

Céc t& bao B duoc phan lap tir PBMC, 14 lach va cic md hach bach huyét ciia ngudi,
va ARN duoc chiét d& xay dung thu vién khang thé cta thé thuc khuan chudi don
nguyén ven (dung luong 3,2x10'%). Thu vién khang thé cia thé thuc khuin chudi don
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nguyén ven dugc xay dung dugc dong goi dé tao ra cac hat thé thuc khuén, va sau do
duoc quay bang phuong phap pha long. Thé thuc khudn duoc gin két véi B7H3 dugce
biotinyl hoa trong pha long, va sau d6 dugc tach bing céc hat tir tinh streptavidin. Dé thu
duoc céc trinh tr duong tinh ma cé thé 14n luot lién két chéo véi B7H3 ngudi (R&D cat#
1949-B3-050/CF) va B7H3 chudt (R&D cat# 1397-B3-050/CF), B7H3 ngudi duge
biotinyl héa va B7H3 chudt dugc biotinyl héa duoc st dung dé quay luan phién mot
cach riéng biét. 2 pg/mL B7H3 ngudi duge biotinyl hoa duge sir dung trong vong quay
ther nhét. 2 pg/mL B7H3 chudt dugc biotinyl hoa duge sir dung trong vong quay thit hai.
0,5 pg/mL B7H3 nguoi duge biotinyl héa duoc sir dung trong vong quay thir ba. Sau khi
ba vong quay, 500 khang thé don dong dugc chon va dugc dong goi thanh thé thuc
khuin d& thir nghiém ELISA thé thuc khuén. Hoat tinh gén két ciia thé thuc khuan don
dong véi B7H3 ngudi (R&D cat# 1949-B3-050/CF) va B7H3 chudt (R&D cat#
1397-B3-050/CF) dugc thtr nghiém mot cach riéng biét. Bia ELISA dugc phu bang 1
pg/mL B7H3 nguoi hodc B7H3 chudt, va duge bd sung dich ndi trén bé mat thé thuc
khuén duoc pha lodng véi ty 18 1:1 véi chit dém phong bé, va sau d6 dwgc phat hién
bang HRP khang M13. C4c dong v tinh c6 gid tri ELISA OD450 16n hon 0,5, va v6i cac
ty 1é gifta cac gia tri ELISA OD450 dé gan két v6i B7H3 ngudi hodc chudt va cac gid tri
ELISA OD450 dé gén két véi 1% BSA 16n hon 2,0 dugc giai trinh tu va trinh tw cu thé
1702 thu dugc (trong ban mo ta nay, con duge goi la h1702, cac khang thé h1702 va
h1702DS duge d& cap trong ban mé ta nay 1a giéng v6i h1702 va h1702-1 trong don yéu
ciu cdp patent PCT/CN2018/081249, toan bd ndi dung cua don yéu cau cAp patent
PCT/CN2018/081249 duoc dua vao trong ban m ta nay bang cach vién dan).

2.2 X4y dung khang thé nguyén ven don dong

Trinh tu cu thé 1702 thu duoc bang cach sang loc thu vién thé thuc khuén, va qua
trinh xay dung khang thé nguyén ven don dong ctia n6 1a nhu sau.

Dua vao trinh tu khang thé chudi don thu duoc br?mg cach giai trinh ty, cac doan
mdi duoc thiét ké dé xdy dung doan gen VH/VK/VL clia mdi trinh tu khéng thé chudi
don bang PCR. Viung thay dbi chudi ning cta 1702 thu duoc.
> trinh tu bién dbi chudi nang 1702
OVOLVOSGGGVVQPGTSLRLSCAASGFIFSSSAMHWVRQAPGKGLEWVAVISYDGSN
KYYVDSVKGRETISRDNSKNTLYLOQMNSLRAEDTAVYYCARSARLYASFDY WGQGAL
VTVSS

SEQID NO: 6
> trinh tu bién dbi chudi nhe 1702
OTVVTQEPSESVSPGGTVTLTCGLSSGSVSTSHY PSWYQQTPGQOAPRMLIYNTNTRSS
GVPDRFESGSILGNKAALTITGAQADDESDYYCAIHVDRDIWVFGGGTKLTVL
SEQ ID NO: 7
Luu y: Tht ty 1a FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4. Cac phan in nghiéng
trong trinh ty 1a céc trinh tw FR, va phan c6 1 gach chan 1a céc trinh tw CDR.
Céc trinh tu CDR trong chudi nhe va chudi ning ctia mdi khéng thé dugc thé hién
trong Bang 1.
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Bang 1. Trinh ty vung CDR cua timg chudi ning va chudi nhe

Kifgg Chudi ning Chubi nhe
1702 | HCDR2 sIESEIIJDG ;1:1)1:(9 LEDR2 1 skq ?]I)TII:IIO: 12
HCDR3 Ai;é%;ﬁﬂ[f LCDR3 ng}é\;DD%QDOI“;Z

Sau d6 ving thay dbi khéng thd duoc tai td hop ddng nhét v6i doan gen ving 6n
dinh (CH1-FC/CL) dé xay dung khang thé nguyén ven VH-CH1-FC/VK-CL/VL-CL.
Trinh tu khéng thé nguyén ven c6 chidu dai ddy da 1702 duge xay dung 13 nhu sau.
Trinh tu axit amin chudi nang (IgG1) 1702: (SEQ ID NO: 14)
QVQLVQSGGGVVQPGTSLRLSCAASGFIFSSSAMHWVRQAPGKGLEWVAVI
SYDGSNKYYVDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARSARLYAS
FDYWGQGALVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSD
TAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Trinh tu axit amin chudi nhe 1702: Lamada (SEQ ID NO: 15)
QTVVTQEPSFSVSPGGTVTLTCGLSSGSVSTSHYPSWYQQTPGQAPRMLIYN
TNTRSSGVPDRFSGSILGNKAALTITGAQADDESDYYCAIHVDRDIWVFGGGTKL
TVLGQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPVKAG
VETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
D& cai thién hon nita do 6n dinh cta khang thé, cac amin axit ca trinh tu chudi nhe
1702 dugc gay dot bién. Dot bién dic hidu lién quan dén viéc géc axit amin tht nhat Q &
dAu tan cing N ctia chudi nhe (SEQ ID NO:15) duoc thay thé bang D, gbc axit amin thir
nhét S & dAu tan cing C da dugc loai bo, dé thu dugc khang thé 1702DS don dong 6n
dinh hon va dong déu hon (trong ban m6 ta nay, con dugc goi 1a h1702DS).

Trinh tw chudi ning ctia 1702DS sau khi sira d6i dot bién 1a SEQ ID NO: 14, va
trinh tu axit amin chudi nhe nhu sau: (SEQ ID NO: 16).

Trinh tu chudi ning 1702DS sau khi cai bién dot bién 1a SEQ ID NO: 14, va trinh tur
axit amin cua chudi nhe 12 nhu sau: (SEQ ID NO: 16).

DTVVTQEPSFSVSPGGTVTLTCGLSSGSVSTSHYPSWYQQTPGQAPRMLIYN
TNTRSSGVPDRFSGSILGNKAALTITGAQADDESDYY CATHVDRDIWVFGGGTKL
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TVLGQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPVKAG
VETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTEC

2.3 Biéu hién va tinh ché khang thé duoc lam giéng nhu ciia ngudi hoan toan

Cac plasmit biéu hién chubi nhe va chudi ning ctia khang thé 1an luot duogc chuyén
nhiém vao cac t& bao HEK293E véi ty 18 1,5:1. Dich ndi trén bé mat dugc thu gom sau 6
ngay, va cac manh vun duoc loai bd bang cach ly tAm tdc do cao, va viéce tinh ché duoc
thuc hién bang cach cot protein A. Cot duge rira bang PBS dén khi s& doc A280 giam
xubng murc co ban. Protein dich dugc rira giai bang dung mdi rira giai c6 tinh axit véi do
pH nidm trong khoang 3,0-3,5, va dugc trung hoa bang dung dich Tris-HCl 1M (pH
8,0-9,0). MAu di duoc rira giai dugc cd mot cach thich hop va con duge tinh ché bing
séc ky gel Superdex200 (GE) ma dugc lam can bang boi PBS d loai bo két tap. Pic
monome duge thu gom va duoc déng goi dé str dung sau nay.

Vi du didu ché thé tiép hop khang thé-duoc chit B7H3
Vidu 8 ADC-1

( )
0
o) Lo > 0 "
h \/\/\)J\ N
1702DSTX N N/\H/NQLN NQLN/\OX )
ﬁ 0 H 0o H o H o
Oy N

FADC-1

Dung dich nudce da dugce bao ché chira tris(2-carboxyetyl)phosphin (10 mM, 0,347

mL, 3,47 pmol) duge bd sung vao dung dich nudc dém PBS chira khang thé 1702DS
(dung dich nuGe duge dém 0,05M PBS v6i d6 pH=6,5; 7,3 ml, 13,8 mg/ml, 0,681 umol)
& nhiét do 37°C. Dung dich phan ung nay dugc dit trong may lic cach thay, va duoc lic

& nhiét d6 37°C trong thoi gian 3 gid trude khi diung phan img. Dung dich phan Gng nay
duge 1am ngudi dén nhiét d6 25°C trong ndi cach thuy, va duoc pha lodng thanh 14,0 ml.
3,3 mL dung dich nay dugc liy dé dung cho phéan tng tiép theo.

Hop chét 4 (3,0mg, 2,75 pmol) duge hoa tan trong 0,15 mL DMSO, va sau d6 dugc
bd sung vao 3,3 mL dung dich néu trén. Dung dich phan tmg nay dugc dat trong may lic
cach thuy, va duoc lac & nhiét do 25°C trong thoi gian 3 gio' trude khi dimg phan tng.
Dung dich phan g dugc khu mudi va duge tinh ché bing cot gel Sephadex G25 (pha
rira giai: dung dich nuéc duge dém 0,05M PBS véi pH=6,5, chira 0,001 M EDTA) dé thu
dugc dung dich dugc dém PBS cua san phém duoc léy lam vi du ADC-1 cé cong thuc
FADC-1 (1,35 mg/mL, 13 mL), duoc luu gift & nhiét o 4°C.

Gi4 tri trung binh duogc tinh toan bfing UV-HPLC: n=7,50.

Vidu 9 ADC-2
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Dung dich nuée da dugce bao ché chira tris(2-carboxyetyl)phosphin (10 mM, 0,050
mL, 0,50 pmol) dugc bd sung vao dung dich nuéc dém PBS chira khang thé 1702DS
(dung dich nuéc dugc dém 0,05M PBS vé6i do pH=6,5; 1,0 ml, 13,8 mg/ml, 0,093 pumol)
& nhiét do 37°C. Dung dich phan ing nay duoc dat trong may lic cach thity, va duoc lic
& nhiét do 37°C trong thoi gian 3 gid trude khi dimg phan timg. Dung dich phan ting nay
duoc lam ngudi dén nhiét do 25°C trong bé nudc, va duogc pha lodng dén 2,0 ml. 1,15
mL dung dich nay dugc 14y dé ding cho phan tmg tiép theo.

Hop chét c¢6 cong thiic 5 c6 thoi gian luu ngén hon, hop chat 5-A (1,29 mg, 1,02
pmol) dugc hoa tan trong 0,10 mL DMSO, va sau d6 dugc bd sung vao 1,15 mL dung
dich néu trén. Dung dich phan tng nay dugc dit trong may lic cach thiy, va duoc lic &
nhiét d6 25°C trong thoi gian 3 gid trude khi ding phan tng. Dung dich phan ng nay
duge khir mudi va duoc tinh ché bang cot gel Sephadex G25 (pha rira giai: dung dich
nudc duoe dém 0,05M PBS va6i d6 pH=6,5, chira 0,001 M EDTA) dé thu duoc dung dich
duoc dém PBS chtra san phim dugc lay lam vi du ADC-2 ¢6 cong thitc FADC-2 (2,63
mg/mL, 2,4 mL), dugc luu gitt & nhiét 46 4°C.

Gi4 tri trung binh duoc tinh toan bang UV-HPLC: n=7,24.
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Dung dich nudce da dugc bao ché chua tris(2-carboxyetyl)phosphin (10 mM, 0,347
mL, 3,47 umol) duge bd sung vao dung dich nuée dém PBS chira khéng thé 1702DS
(dung dich nuéc duge dém 0,05M PBS véi do pH=6,5; 7,3 ml, 13,8 mg/ml, 0,681 pmol)
& nhiét dd 37°C. Dung dich phan Ung nay duoc dit trong may lic cach thuy, va duge lac
& nhiét d6 37°C trong thoi gian 3 gio trude khi dimg phan tmg. Dung dich phan tmg nay
dugc lam ngudi dén nhiét do 25°C trong ndi cach thiy, va duoc pha lodng dén 14,0 ml.
3,3 mL dung dich duoc 14y dé dung cho phan tng tiép theo.

Hop chét 6 1a hop chit ¢6 thdi gian luu dai hon (3,0 mg, 2,75 pmol) dugc hoa tan
trong 0,15 mL DMSO, va sau d6 duoc bb sung vao 3,3 mL dung dich néu trén. Dung
dich phan Gng nay dugc dit trong may lac cach thiy, va duoc lic & nhiét do 25°C trong
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thoi gian 3 gio trude khi dimg phan tmg. Dung dich phan tng nay dugc khir mudi va
duoc tinh ché bing cot gel Sephadex G25 (pha rira giai: dung dich nudc duoc dém
0,05M PBS voi d6 pH=6,5, chira 0,001 M EDTA) dé thu duoc dung dich dugc dém PBS
chtta san phim duoc 4y 1am vi du ADC-3 ¢6 cong thitc FADC-3 (1,28 mg/mL, 13 mL),
duoc luu gilt & nhiét do 4°C.

Gi4 tri trung binh duoc tinh toan bang UV-HPLC: n=7,58.

Vidu 11 ADC+4
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Dung dich nu¢e da dugc bao ché chua tris(2-carboxyetyl)phosphin (TCEP) (10 mM,
73,7 ul, 740 nmol) dugc bd sung vao dung dich nuée dém PBS chira khang thé 1702DS
(dung dich nuéc duge dém 0,05M PBS véi d6 pH=6,5; 10,0 mg/ml, 2,14 mL, 144,60
nmol) & nhiét @ 37°C. Dung dich phan tmg nay dugc dit trong may lic cach thiy, va
duoc l4c & nhiét d6 37°C trong thoi gian 3 gio trude khi dimg phéan tng. Dung dich phan
ung nay dugc 1am ngudi dén nhiét d6 25°C trong bé nude.

Hop chét 5 ¢6 thoi gian luu ngén hon, hop chat 5-A (3,0 mg, 2793 nmol) dugc hoa
tan trong 150 pl of DMSO, va sau d6 duoc bd sung vao dung dich néu trén. Dung dich
phéan ung nay duoc dat trong may l4c cach thuy, va duoc lic & nhiét d6 25°C trong thoi
gian 3 gid truéc khi dimg phan ung. Dung dich phan Umg nay duoc khir mudi va duge
tinh ché bang cot gel Sephadex G25 (pha ria gidi: 0,05M dung dich nuéc dém PBS véi
6 pH=6,5, chira 0,001 M EDTA) d& thu duge dung dich duge dém PBS chra san phim
duoc 14y 1am vi du ADC-4 ¢6 cong thae FADC-2 (1,28 mg/mL, 13,0 mL), duoc luu gitt
& nhiét do 4°C.

Gi4 tri trung binh duoc tinh toan bang UV-Vis: n=6,87.

Vidu 12 ADC-5
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Dung dich nude da duge bao ché chira tris(2-carboxyetyl)phosphin (TCEP) (10 mM,
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30,1 pL, 300 nmol) dugc bd sung vao dung dich nuéc dém PBS chira khang thé 1702DS
(dung dich nuéc duge dém 0,05M PBS véi do pH=6,5; 10,0 mg/ml, 0,89 mL, 60,14
nmol) & nhiét d§ 37°C. Dung dich phan ung nay dugc dit trong may lic cach thiy, va
duoc 1ic & nhiét d 37°C trong thoi gian 3 gid trude khi dimg phan tmg. Dung dich phan
g nay duoc 1am ngudi dén nhiét do 25°C trong bé nude.

Hop chét 5 6 thoi gian luu ngdn hon, hop chét 5-A (1,02 mg, 950 nmol) dugc hoa
tan trong 100 pl of DMSO, va sau d6 duoc bd sung vao dung dich néu trén. Dung dich
phan Umg nay duogc dit trong may lic cach thity, va dugc lic & nhiét o 25°C trong thoi
gian 3 gio trude khi dimg phéan tmg. Dung dich phan Gmg nay dugc khu mubi va duoc
tinh ché bang cot gel Sephadex G25 (pha rira giai: 0,050 dung dich nudc dém PBS voi
d6 pH=6,5, chira 0,001 M EDTA) d& thu dugc dung dich duge dém PBS chira san pham
duoc 14y 1am vi du ADC-5 ¢6 cong thirc FADC-2 (1,94 mg/mL, 3,5 mL), duoc luu gilt &
nhiét d6 4°C.

Gia tri trung binh dugc tinh toan bang UV-Vis: n=6,11.

Theo c4c quy trinh phan mg néu trén va cac phuong tién k¥ thuat thong thuong da
biét trong linh vuc nay, cac didu kién phan tng duoc didu chinh dé thu duoc céc sin
phém duoc léy 1am vi du c6 cong thitc FADC-2 véi céc gid tri n lan luot 13 2,97 va 4.8:
ADC-6 (n=2,97); ADC-7 (n=4,8).

Vidu 13 ADC-8
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Dung dich nuéc da dugc bao ché chira tris(2-carboxyetyl)phosphin (TCEP) (10 mM,

30,1 pL, 300 nmol) duoc bd sung vao dung dich nuéc dém PBS chira khang thé 1702DS
(dung dich nuéc duge dém 0,05M PBS véi d6 pH=6,5; 10,0 mg/ml, 0,89 mL, 60,14
nmol) & nhiét & 37°C. Dung dich phan ung nay dugc dat trong may lic cach thuiy, va
duoc 1ic & nhiét d6 37°C trong thoi gian 3 gid trude khi dimg phan img. Dung dich phan
g nay dugc lam ngudi dén nhiét d 25°C trong bé nuéc.

Hop chat 4 (1,0 mg, 943 nmol) dugc hoa tan trong 100 ul DMSO, va sau dé duoc
bd sung vao dung dich néu trén. Dung dich phan tmg nay dugc dat trong may lic cach
thity, va duoc lac & nhiét do 25°C trong thoi gian 3 gio trude khi dimg phan (mg. Dung
dich phan tng nay dugc khur mudi va duge tinh ché bang cot gel Sephadex G25 (pha ria
giai: 0,05M dung dich nudc dém PBS v6i dd pH=6,5, chtra 0,001 M EDTA) dé thu duoc
dung dich dugc dém PBS chira san phim dugc lay lam vi du ADC-8 ¢6 cong thirc
FADC-1 (1,47 mg/mL, 4,5 mL), dugc luu gift & nhiét do 4°C.

Gi4 trj trung binh duoc tinh toan bang UV-Vis: n=6,33.
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Thir nghi€m sinh hoc

Vi du thir nghiém 1. Thir nghiém Biacore ddi véi 4i luc khang thé

Ai luc phan ung cta khang thé khang B7H3 va B7H3-ADC véi khang nguyén
21g-B7H3 cia nguoi va khang nguyén 4Ig-B7H3 clia ngudi duogc xac dinh bang thiét bi
Biacore, GE. Chip cam bién sinh hoc Protein A (Cat.# 29127556, GE) duoc sir dung dé
thu 4i luc lwong nhat dinh khang thé /ADC cén duoc thir nghiém. Mot loat khing nguyén
21g-B7H3 nguoi (Cat# 1949-B3-050/CF, R&D) va khing nguyén 41g-B7H3 nguoi da
dugc pha loang (Cat.# 11188-HO8H, Sino Biological) dugc cho chay qua bé mit ctia chip
nay. Tin hiéu phéan tng thoi gian thyc duoc phat hién béng cach sur dung thiét bi Biacore
(Biacore T200, GE) d& thu dugc céc dudng cong lién két va phén ly. Sau khi hoan thanh
mbi chu trinh phan ly, chip sinh hoc nay dugc rira va duoc ti sinh bﬁng dung dich tai
sinh glyxin-axit clohydric (pH 1,5) (Cat.# BR-1003-54, GE). Chét dém nay duoc st
dung trong thir nghiém 1a dung dich dém HBS-EP (pH 7,4) (Cat.# BR-1001-88, GE).

Cac dit lidu thir nghiém dugc lam khép véi phan mém BIAdénh gid phién ban 4.1
GE theo md hinh Langmuir (1:1) dé thu duoc cac gid tri i lye. Céc két qua thir nghiém
duogc thé hién trong Bang 2.

Bang 2. Ai luc phan tng gitta khang thé h1702 va cac khang nguyén khac nhau
(don vi: M)

Bang 2. Ai luc phan tmg gifta khang thé h1702 va cac khang nguyén khac nhau (don vi :

M)
Khéng thé 2Ig-B7H3 ngudi 4Tg-B7H3 nguoi
h1702 7,97E-7 8,55E-9
ADC-2 7,55E-9

Két luan: khéng thé h1702 c6 4i luc manh véi cac khang nguyén. Déng thoi, tha
nghiém 4i luc Biacore véi 2Ig-B7H3 ngudi va 4Ig-B7H3 ngudi cho thdy ring ai luc ca
ADC la tuong ty nhu &i lyc ctia khang thé tran.

Vi du thir nghiém 2. Thir nghiém nhép bao in vitro

Trong thir nghiém nay, hiéu qua nhép bao cua khang thé duoc dénh gia dua trén
cuong do tin hiéu huynh quang cua khang thé nhap bao. Khéng thé B7-H3 va IgG Fc
ngudi khang APC (Biolegend, 409306) duoc tron véi ty 1€ mol 1:2 va dugc U trén nudc
d4 trong thdi gian 15 phit. Hon hop khang thé nay dugc 1 véi 2x10° t& bao USTMG (u
nguyén bao hinh sao ndo nguoi, Chinese Academy of Sciences cell bank, Catalog #
TCHu138) trén nudc da trong thoi gian 30 phut, va khang thé du dugc loai ra bang cach
rira. Céc té bao duoc chuyén dén moi trudong da duoc lam Am truGe co nhiét 6 37°C, va
duoc 4 1an luot & nhiét d6 37°C trong thoi gian 0, 15, 30, 60 va 120 phat. Céc t€ bao nay
duogc ly tAm va tai tao huyén phu trong dung dich rira giai khéng thé (0,05M glyxin,
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0,IM NaCl, d pH = 2,45).

Sau khi 0 trong thoi gian 7 phut ¢ nhiét do trong phong, dung dich rira giai khang
thé dugc loai ra béng cach rira, va tin hiéu huynh quang nhap bao duoc doc béng cach st
dung BD Verse (cac két qua dugc thé hién trén Fig.1). Cac két qua nay cho thiy ring
h1702 @4 nhip bao mdt cach hiéu qua vao cac té bao sau khi gén két voi cic t& bao
U87MG.

Vi du thit nghiém 3. Panh gia T1. trén chuft SD

4 con chudt SD (dugc mua tir Shanghai JieSiJie Laboratory Animal Co.,Ltd., mét
nta duc va mot nira cai) dugc duy tri trong chu ky séng/téi duoc diéu chinh & 12/12 gid,
v6i nhiét d6 khong ddi 2443°C, do dm 50-60%, va dugc cho tu do ding thuc pham va
nude. Vao ngay thr nghiém, chudt SD 1an luot duge tiém chat thir nghiém 1a khang thé
B7H3/ADC vao tinh mach dudi véi lidu luong 3 mg/kg va lugng tiém 5 ml/kg.

Thoi diém dé 14y mau: Vao ngay dau tién dung, mau duoc l4y tir tinh mach mat &
thoi diém 5 phut, 8 h, 24 h (Ngay 2), Ngay 3, Ngay 5, Ngay 8, Ngay 11 va Ngay 15 sau
khi tiém, mdi 200 uL (twong duong véi 100 pL huyét thanh). C4c miu méau thu gom
dugc dé yén & nhiét do trong phong trong thoi gian nira gi dén khi dong lai, va sau d6
dugc ly tdm & tbc @6 10.000xg & nhiét do 4°C trong 10 phit. Dich ndi trén bé mit duogc
thu gom va ngay lap tic duge luu gift & nhiét do -80°C.

Noéng d6 khéng thé B7H3 trong huyét thanh duoc do bang ELISA, va viéc phan tich
PK duoc thuc hién. Két qua duoc thé hién trong Bang 3.
Béng 3. T, ciia khang thé B7H3 & chut SD

hat thu
¢ am . Cach dung T (trung binh+SD, gio)
nghiém

h1702 IV (3 mg/kg) 185+17

Céc két qua nay da cho thdy ring thoi gian ban hiy ciia h1702 theo sang ché &
chuot 1a khoang 185 gio (7,7 ngay).

Vi du thir nghiém 4. P6 4n dinh hod hoc ctia khang thé B7H3

Cai bién hoé hoc sau khi chuén bi khang thé 12 mot trong nhitng 1y do phd bién din
dén vén d& n dinh cta san phim, cu thé 13 viéc cai bién bang céch loai bd nhoém amin,
oxy hoa hozc dong phan héa & mirc do cao dbi véi mot sé axit amin trong ving CDR.
Céc cai bién nay can duoc tranh duoc hoic duge giam. 500 pg khang thé can dugc thu
nghiém duge hoa tan trong 500 pl PBS (pH 7,4), va duoc ngam trong bé nudc & nhiét d&d
40°C. Cac mAu dugc lay 1an luot & ngay 0, 10 va 20 cho cac thir nghiém thity phan bang
enzym. 100 pg mau duge 14y & céac thoi diém khac nhau va dugc hoa tan trong 100 pl
His-HC1 0,2 M (chét dém histidin hydroclorua) va 8 M Gua-HCI (pH 6,0, chat dém
xitrullin hydroclorua). 3 ul of 0,1 g/mL DTT (dithiotreitol) duoc bd sung vao, va duoc
ngam trong bé nudc & nhiét do 50°C trong 1 giod. Cac miu duge siéu loc hai lan bang
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dung dich His-HCI 0,02M (pH 6,0), va 3pL of 0,25 mg/mL trypsin (invitrogen, CAT#
25200-072) duge bd sung vao. Hdn hop duge phan giai bdng enzym qua dém & nhiét do
37°C trong bé nude. LC-MS dugc thuc hién bing cach sir dung Agilent 6530 Q-TOF, va
céc vi tri cai bién tiém ning dugc phan tich bang phd khéi (Céc két qua duoc thé hién
trong Bang 4). Cac két qua nay da cho thdy rang khang thé B7H3 h1702 theo sang ché
khong ¢6 xu huéng tang ding ké dbi voi qua trinh loai bé nhom amit, oxy hoa hodc di
héa, cho thiy ring khang thé nay c6 do 4n dinh vat 1y va héa hoc tuyét voi.
Bang 4. D6 6n dinh hoa hoc ctia cac khéng thé khac nhau

) Chudt | i trifeai
Mau nhe/chuoi .bi in Ngay 0 Ngay 10 | Ngay 20
nang
LC M48/oxy hod |  2,82% 2,9% 2,83%
h1702 He M34/oxy hod | 3,52% 3,46% 3,38%
M83/oxy hod | 0,98% 1,01% 0,01%

Vi du thir nghiém 5. D6 6n dinh ctia khéng thé h1702DS

D6 6n dinh ctia h1702 va h1702DS dugc thir nghiém béng phuong phap thir nghi¢m
SEC, phwong phép thir nghiém CE-SDS khéng khir (pH 9,0) va phuong phap thr nghiém
IEX.

Thir nghi€ém SEC: May sdc ky Waters €2695 va cot Xbridge BEH 200A SEC dugc
stt dung. 50 pg khéng thé dugc nap vao, va dugc ria giai bing pha dong PBS véi
gradien khong dbi.

Phuong phap CE-SDS NR:

Céc mAu duge xir 1y bang cach st dung kit phan tich Beckman SDS-MW. 100 pg
protein dugc bd sung dung dich dém, va dugc dun nong dé 1am bién tinh. Dit lidu dugc
thu gom bang cach st dung thiét bi dién di mao dan PA800.

Phuong phap IEX :

May sic ky Waters Acquity H-Class va c6t Thermo MAbPac SCX-10 dugc st dung.
50pg khang thé dugc nap vao, va gradien tuyén tinh dugc 4p dung, sit dung CX-1 pH
Gradient Buffer Kit lam pha dong. Thu dugc tin hiéu tia cuc tim & bude séng 280nm .

Béng 5 So sanh d¢ 6n dinh ctia h1702 va h1702DS

SEC CE-SDS (pH9,0) IEX
h1702 100% 71,21% 40,5%
h1702DS 100% 94,67% 86,21%

Vi du thir nghiém 6: In vitro thir nghiém téng sinh té bao

Trong thir nghiém nay, tdc dung rc ché cua B7TH3-ADC dén qua trinh ting sinh té
bao duoc dénh gid trén co so ICso bing cach phat hién ham lugng ATP nhap bao.

Cac t& bao US7MG (u nguyén bao hinh sao ndo ngudi, Chinese Academy of
Sciences cell bank, Catalog # TCHul38), cac té bao Calu-6 (cc té bao ung thw phoi,
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ATCC, Catalog # ATCC® HTB-56™), céc té bao Detroit562 (céc té bao caxinom yét
hdu ngudsi, ATCC, Catalog #ATCC® CCL-138T) va cic té bao A498 (cAc té bao ung thu
than, ATCC, Catalog #ATCC® HTB-44™) dugc nudi cdy trong moi trudng EMEM chira
10% FBS, va dugc cho qua 2 dén 3 14n mot tudn vai ty 1& di qua 13 1:3 hodc 1:6. Chuén
bi moi truong EMEM: Moéi truong MEM (GE, CAT# SH30024,01), NEAA (sigma,
CAT# M7145-100ML) va dung dich natri pyruvat (sigma, CAT# S8636-100ML).

A-375 (c4c té bao ung thu hic t6, ATCC, Catalog # ATCC® CRL-1619™) dugc
nudi cdy trong mdi truong DMEM (GE, SH30243,01) chira 10% FBS, va duogc cho qua 2
dén 3 14n mot tudn voi ty 1é di qua 1:3 hodc 1:6.

CHO-K 1 (which khéng biéu hién B7H3 nguoi, ATCC, Catalog #ATCC® CCL-61™)
duoc nudi cdy trong F12 (Gibco, 11765-054) mdi trudong chira 10% FBS, va dugc cho
qua2to3 lan a week with a ty 1& di qua of 1:4 hodc 1:6.

Pé di qua, mdi trudng dugc loai bd va 16p té bao duoc rira bang 5 mL trypsin 0,25%
sau do trypsin nay duoc loai ra va cac té bao nay duoc phan huy trong thoi gian 3 dén 5
phut trong mdy . Sau do6 céac té bao nay dugce tai tao huyen phu bing cich bd sung moi
truong mai. Cac té bao nay dugc dém, va huyén phu té bao duge bao ché dé c6 dugc mat
do6 tuong ung (cac t& bao USTMG: 500 t& bao/18; cac té baoA-498: 500  té bao/1d; cac té
bao A-375: 300 té bao/ld; céac té bao Calu-6: 800 té bao/13; cac t& bao detroit562 : 2000
té bao/15; va t& bao CHO-K1 : 500 té bao/16).

180 uL huyén phu té bao dugc thém vao dia 96 giéng, va 200 pL méi trudng duoc
thém vao ngoai vi cta dia 96 giéng. Dia dugc U trong 24 gid trong ti 4m (37 ° C, 5%
CO2).

180 pL huyén phu té bao duogc bd sung vao dia c6 96 15, va 200 pL moi truong duoc
bd sung vao phan ngoai vi cua dia c6 96 15. Pia nay duoc U trong thdi gian 24 gid trong
may U (37°C 5% CO»).

Cac mau can duoc thir nghiém duge pha loding v6i PBS hodac DMSO 6 ty 1€ gip 3
1in dén 9 ndng d6 (ndng do ban dAu cta mdi ADC 1a 500 nM). Céc mau nay dugc bd
sung vao dia, dia nay dugc u trong thoi gian 6 ngay trong tu 4m (37°C, 5% COz). 90 pul
chit phan tmg CellTiter-Glo dugc bd sung vao mdi 18 cua dia ¢6 96 16, va dia nay duge
dé yén trong bong t51 & nhiét d6 trong phong trong 10 phut. Gia tri tin hi¢u phat quang
héa hoc dugc ghi két qua trén Victor3, va dit liéu nay dugce xur ly bing phin mém
GraphPad. Gia tri IC50 do dugc dugc thé hién trong Bang 6 va cac hinh vé& tir Fig.2A dén
2F.

b

Bang 6 Tac dung uc che cla ADC theo sang che den qua trinh ting sinh t& bao
' . | UsT | Detroit562 | CHOK1

ADC-3 13,1 1,91 3,78 1,51 1,89 36,8
ADC-1 196,6 26,54 29 23,72 26,9 >500
*  Pon vilanM.
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Vi du thir nghiém 7: Dénh gi4 hiéu qua cia ADC theo sang ché dén khéi u di ghép
U87MG u nguyén bao hinh sao ndo ngudi ¢ chudt trui 16ng.

1. Muc dich thr nghiém

BALB/c chudt trui 16ng dugc st dung lam dong vat thir nghiém dé danh gi4 tac
dung cua hop chit ADC theo sang ché dén khéi u di ghép US7MG u nguyén bao hinh
sao ndo ngudi ¢ chudt trui 1ong.

IL. Thudc va vat lidu thir nghiém

1. Thubc thir nghiém

ADC-5 (Impk, 3mpk)

ADC-8 (1mpk, 3mpk)

Mau tréng: dung dich dém PBS (pH 7.4)

2. Phuong phap bao ché: Dung dich dém PBS (pH 7,4).

3. Dong vat thir nghiém

Chudt trui 16ng BALB/c (SPF, céi), dugc mua tir Shanghai JieSiJie Laboratory
Animal Co.,Ltd.

1. Quy trinh thtr nghiém

Chubt trui 16ng BALB/c (cdi, 6 dén 7 tudn tubi) dé thir nghiém dugc cdy dudi da
céc t& bao USTMG u nguyén bao hinh sao & ndo nguoi (nhu duoc xac dinh & trén day).
Vao ngay 10 sau khi cdy, cac con vat ndy duoc phan nhém ngAu nhién thanh 8 con mdi
nhém (DO), va thubc duge cung cép bang cach tiém trong mang bung (IP) mdi tudn mot
l4n, trong 3 Jin. Thé tich khdi u va thé trong duoc do 2 dén 3 1an mot tudn, va dit lieu
duoc ghi lai. Cong thirc tinh thé tich khdi u (V) 1a nhu sau:

V=1/2xaxb?

trong do:

a va b 1an luot 1a chidu dai va chidu rong.

Thé tich twong dbi (RTV)=V1/Vo

Mue do tre ché khéi u (%)=(Crrv—Trrv)/Crrv (%)

trong d6 Vova Vrlan luot 1a thé tich khéi u khi bt dau tht nghiém va khi két thic
thir nghiém. Crryva Trry 1an luot 1 thé tich khéi u twong ddi ctia nhém doi chimg (mau
tring) va nh6m thir nghiém khi két thuc thir nghiém.

IV. Céc két qua thir nghiém

Viéc cung cp bang céch tiém trong mang bung (IP) duoc tién hanh mdi tudn mot
1An, trong 3 lan. Vao ngay 18 quan sat, mic do tc ché khdi u ctia ADC-8 1mpk dat
39,22% (P<0,01); mutc d6 trc ché khéi u cia ADC-8 3mpk dat 80,24% (P<0.0001); muc
d6 tic ché khéi u cia ADC-5 1mpk dat 27,53% (P<0,05); va mirc d0 trc ché khoi u cua
ADC-5 3mpk dat 55,88% (P<0.0001). Vao ngay 22 (D22) sy quan sat, mirc do trc ché
khéi u caa mdi nhém ding duge cai thién hon nita, mic do te ché khdi u cua ADC-8
Impk dat 47,7% (P<0.0001); muc do uc ché khdi u cia ADC-8 3mpk dat 89,8%
(P<0.0001); mutc d6 trc ché khéi u cia ADC-5 Impk dat 40,6% (P<0.0001); va mirc d6
trc ché khéi u cia ADC-5 3mpk dat 63,3% (P<0.0001).

60

60/86



47403

Trong khi dung, cic con vt trong mdi nhém thé hién thé trong binh thudng, cho
théy réng ADC khong c¢6 céac tac dung phu rd rét. Cac két qua thir nghiém duoc thé hién
trong Bang 7 va Fig.3. Cac khang thé duoc thir nghiém c6 thé Grc ché mot cach hidu qua
su phét trién cta khdi u di ghép US7MG trong & chudt tryi 16ng mang khéi u nay, theo

cach phu thudc lidu lwong.

Bang 7. Tac dung cia ADC theo sang ché dén khéi u di ghép USTMG & chudt trui 16ng

mang khéi u (D22)
Mirc do tc
Thé tich khéi u trung binh (mm?3) Thé tich khéi u twong déi | ché khdiu
Nhém (%)
SE SE SE SE
D 2 D
0|\ | P18 | | D2 SEM | D18 | (| D22 | 18 | D22
béi
ching | 161 o | ooar | 288 | 220 | 308 | 20 007 | T | L3 | - ;
mau 7 7 1 6
tréng
ADC-
g | 00 1g | 1264 | 222 191 o 7,30 | 0,91 | 9,19 | 0,99 39,22 | 47,7
8 9 skk skkk
Impk
ADC-
16 80,24 | 89,8
8 g | 17 | 409 | 73 | 448 89 2,37 032 [255(037 | ... | ees
3mpk
ADC-
5 160 16 [1307] 81 |17 | 1 8,71 | 0,70 11,2 1,02 27,53 | 40.6
Impk
ADC-
16 55,88 | 63,3
5 g | 16| 842 | 42 1172 | 80 | 5,30 | 0,42 | 7,55 | 0,95 | "o | ses
3mpk

0 v&i mau tréng: * p<0,05, ** p<0,01, ***p<0,001
Vi du thit nghiém 8: Danh gid hiéu qua ciia ADC theo sang ché dén khoi u di ghép
Detroit 562 t& bao di can ung thu bidu mé hau hong & ngudi & chudt trui 1ong
I. Muc dich thir nghiém
Chuo6t trui 16ng BALB/c dugce st dung lam dong vat thur nghiém dé danh gia tac
dung cua hop chit ADC cua sang ché dén khdi u di ghép Detroit 562 té bao di cin ung

thu bidu mé hau hong & ngudi & chudt trui 16ng

II. Thubc va vat lidu thir nghiém
1. Thubc thir nghiém

ADC-1 (1mpk, 3mpk)
ADC-2 (Impk, 3mpk)

Déi chimg 4m ADC (3mpk): thé tiép hop phdi tir-doc t6 duoc tao ra bang cach lién
hop dich khéong phai la B7H3 vé6i hop chit so sanh (Vi du 58 trong don yéu ciu cip

patent “CN104755494A).

61

61/86



47403

2. Phuong phép bao ché: tit ca thubc déu duoc pha lodng va dugc bao ché v4i PBS.

3. Cac con vat thir nghiém

Chudt trui 16ngBALB/c, dugc mua tir Changzhou Cavens Laboratory Animal
Co.,Ltd.

II1. Quy trinh thtr nghi€ém

Chudt trui 16ng BALB/c (c4i, 6 dén 7 tudn tudi) dé thir nghiém dugc cdy dudi da
céc té bao Detroit 562 t& bao di cin ung thu biéu mé hau hong & ngudi. Vao ngay 10 sau
khi cy, cac con vat nay dugc phin nhém nghu nhién thanh véi 8 con mdi nhém (DO), va
thudc duge cung cap bang céch tiém trong mang bung (IP) mdi tudn mot 1an, trong 3 1an.
Thé tich khéi u va thé trong dwoc do 2 dén 3 1an mot tuang, va dit liéu duoc ghi lai. Cong
thir tinh thé tich khdi u (V) 1a nhu sau:

V=1/2xaxb?

trong do:

a va b 1an luot 13 chiéu dai va chiéu rong.

Thé tich twong d6i (RTV)=V1/V

Miic d6 e ché khdi u (%)=(Crrv—Trrv)/Crrv (%)

trong d6 Vova Vr 1an luogt 12 thé tich khdi u khi bat dau thir nghiém va khi két thuc
thir nghiém. Crryva Trry lan Iuot 1a thé tich khdi u twong ddi ctia nhém dbi chimg (D6
chitng 4m) va thir nghiém nhom khi két thic thir nghiém.

IV. Céc két qua thir nghiém

Viéc cho ding bing cach tiém trong mang bung (IP) dugc tién hanh mdi tudn mot
lan, trong 3 1an. Vo ngay 28 quan sat, mirc do tc ché khdi u cia ADC-1 1mg/kg (1mpk)
dat 40,85%; muc do tc ché khdi u ctia ADC-1 3mg/kg (3mpk) dat 62,55% (P<0,05);
mirc d6 tre ché khéi u cia ADC-2 Img/kg (1mpk) dat 44,26%; va mic d e ché khdi u
cia ADC-2 3mg/kg (3mpk) dat 72,27% (P<0,01).

Trong khi diing, cac con vét trong mdi nhém thé hién thé trong binh thuong, cho
thdy rang ADC khong c6 c4c tac dung phu 10 rét. Cac két qua thir nghiém dugc thé hién
trong Bang 8 va Fig.4. Céc khang thé dugc thir nghiém c6 thé e ché mot cach hiéu qua
su phat trién cta khéi u di ghép Detroit 562 & chudt trui 16ng mang khéi u nay, va thé
hién theo cach phu thudc lidu lwong.

Bang 8. Tac dung ciia ADC theo sang ché dén khdi u di ghép Detroit 562 & chudt trui
16ng mang khdi u nay (D28)

62/86

Thé tich khdi u trung | Thé tich khoi u trung | Thé tich khoi u twong | Muc d6
binh (mm?) binh (mm?) dé6i tic ché
Nhom khéiu
Ngay 0 SEM Ngay 28 SEM Ngay 28 SEM (%) vao
ngay 28
Dbi
A 182,70 6,79 1317,99 223,20 7,47 1,46 -
chung am
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ADC-1 182,46 6,45 784,30 136,27 4,42 0,80 40,85
Impk

ADC-I 182,60 6,38 501,07 123,58 2,80 0,68 62,55*%
3mpk

ADC-2 182,65 6,53 738,73 152,08 4,16 0,87 44,26
Impk

ADC-2 182,59 6,50 381,48 105,76 2,07 0,58 72,27**
3mpk

Vi du thir nghiém 9: Su tang sinh t& bao in vitro ctia ADC véi cac lugng thudc khac
nhau

Hiéu qua cua cac hop chit ADC c6 cong thiuc FADC-2, ADC-4 (n=6,87), ADC-6
(n=2,97) va ADC-7 (n=4,8) duoc x4c dinh trong thir nghiém tang sinh té bao in vitro theo
céac phuong phap thir nghiém gidng nhu Vi du tht nghiém 6.

Gia tri ICso do duoc va mirc do we ché ti da duge thé hién trong Bang 9 va cac hinh
vé& Fig. 5A, 5B va 5C. FADC-2 véi cac gia tri DAR khdc nhau cho thiy tac dung trc ché
tang sinh té bao, va tac dung trc ché 1a twong quan ty 1é thudn v&i gid tri DAR, trong khi
khang thé trdn cho thiy khong c6 tac dung trc ché tang sinh t& bao.

Bang 9
| Calu-6 (nhu duoc xéc
 dinhowénday)

ADC-6 | 804 DK

ADC-7 38,9 148,1
ADC-4 15,9 94,64 53,6 84,44 >500 9,09
h1702DS >500 2,77 >500 0,99 >500 12,62

Vi du thir nghiém 10: Do dn dinh cta huyét twong

Mau ADC-4 1an luot duoc tron ddu voi huyét tuong nguoi, huyét tuong khi
(Shanghai Medicilon Inc.) va dung dich BSA (Sigma) PBS 1% (Sangon Biotech
(Shanghai) Co., Ltd.) & ndng d6 cudi 100 pg/ml, va dugc loc dé khir tring. Hon hop nay
duoc @ trong bé nuéce & nhiét do 37°C, va ngiy bat dau i dugc ghi nhan 1a Ngay 0. Céc
mAu duge thu gom vao Ngay 7, Ngay 14 va Ngay 21 @& phat hién doc t6 tu do.

Céac mau thu dugce & cac thoi diém khac nhau duoc 1am lanh & nhiét d6 nhiét do
trong phong, va duoc tron déu bing may tao xody. 25 pl mu dugc bb sung vao dia c6 96
16. 50 pL dung dich lam viéc chudn ndi (100 ng/mL camptothexin trong axetonitril) va
150 pl axetonitril dugc bd sung vao. Dung dich nay duoc tao xody trong thoi gian 5 phut,
va dugc ly tm trong 10 phut (4000 vong/phut). 5 ul dung dich nay duoc liy ra dé phan
tich LC/MS/MS (Applied Biosystems, Inc., USA).
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Céc két qua dugc thé hién trén Fig. 6. ADC-4 1a kha 4n dinh trong huyét twong
ngudi, huyét twong khi va dung dich BSA PBS 1%. Téc do giai phéng doc t6 tw do
khong qua 2%, va tré nén 6n dinh vao ngay 14.
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YEU CAU BAO HQ

1. Thé tiép hop phéi tit-duge chét 6 cong thirc Pe-L-Y-Dr hodc mubi duoc dung ctia né:

(Pc-L-Y-Dr)

trong do:

Y duoc chon tir nhém bao gdm -O-(CR*R?)n-CR'R2-C(O)-;

R2vaRb1a giéng nhau hodc khac nhau va méi géc nay doc lap dugc chon tir nhom
bao gdbm nguyén tir hydro, nguyén tir doteri, halogen, Ci.¢ alkyl,

R! 1a C1-6 haloalkyl, hodc Cs.¢ xycloalkyl;

R2 duoc chon tir nhém bao gdm nguyén tir hydro, Ci.s haloalkyl, Cs. xycloalkyl;

hoic, R! va R? clng v6i nguyén tir cacbon ma ching gn vao tao thanh Css
xycloalkyl;

m la 0 hodc 1;

n nam trong khoang tir 1 dén 10;

L 1a don vi lién két;

Pc 13 khang thé khang B7H3 hodc doan gén két khang nguyén ciia né bao gom:

cac chudi ning HCDR1, HCDR2 va HCDR3 1an luot c6 céc trinh tu axit amin SEQ
ID NO: 8,9 va 10; va

c4c chudi nhe LCDR1, LCDR2 va LCDR3 lan luot c6 céc trinh tu axit amin SEQ
ID NO: 11, 12 va 13.

2. Thé tiép hop phdi ti-dugc chit c6 cong thitc Pe-L-Y-Dr hodc mudi duoc dung ctia n6
theo diém 1, trong d6 ving FR ctia chudi nhe trén ving bién ddi chudi nhe ctia khéng thé
khang B7H3 hoéc doan gin két khang nguyén ctia n6 c6 ngudn gbc tir trinh tu chudi nhe
dong mam & ngudi hodc trinh tu dot bién cua né, va/hodc viung FR cla chudi ning trén
ving bién d6i chudi ning c6 ngudn gdc tir trinh tw chudi nang dong mam & ngudi hodic
trinh tu dot bién cua né.

3. Thé tiép hop phéi tir-duge cht c6 cong thirc Pe-L-Y-Dr hodc mudi duoge dung ctia n6
theo diém 1, trong d6 khéng thé khang B7H3 hoic doan gin két khang nguyén cta no
bao gdm ving bién dbi chudi ning va/hodc ving bién ddi chudi nhe:
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trong d6 trinh ty axit amin cua vung bién dbi chudi ning cé cac trinh ty axit amin
SEQ ID NO: 6, trinh ty axit amin cta vung bién ddi chudi nhe cd cac trinh tu axit amin
SEQ ID NO: 7.

4. Thé tiép hop phdi tir-duoc chit c6 cong thirc Pe-L-Y-Dr hodc mudi duoc dung ctia n6
theo diém 1, trong d6 khang thé khang B7H3 hodc doan gin két khang nguyén cia n6
bao gdm ving 6n dinh khéng thé; ving én dinh chudi ning nay cta ving 6n dinh khéng
thé c6 ngudn gde tir [gG1, 1gG2, IgG3 hoic IgG4 ngudi, ving 4n dinh chudi nhe nay ctia
ving on dinh khang thé c6 ngudn gde tir chudi «, A khang thé nguoi.

5. Thé tiép hop phdi ti-duge chét c6 cong thirc Pc-L-Y-Dr hodc mubi duoe dung clia nd
theo diém 4, trong d, trinh tu axit amin cua ving dn dinh chudi nang c6 ngudn gbc tir
IgG1 nguoi.

6. Thé tiép hop phdi tir-duge chét c6 cong thitc Pc-L-Y-Dr hodc mubi dugc dung ctia né
theo didm 1, trong d6 Pc 1a khang thé ¢6 chiéu dai diy du, trong d6 khang thé co chidu
dai ddy di nay duoc chon tir nhém bao gOm:

khang thé h1702 bao gdm trinh ty chudi ndng c6 céc trinh ty axit amin SEQ ID NO:
14 va trinh tu chudi nhe c6 cac trinh ty axit amin SEQ ID NO: 15, va

khang thé h1702DS bao gdm trinh tu chudi ning c6 cac trinh ty axit amin SEQ ID
NO: 14 va trinh tu chudi nhe c6 cac trinh tu axit amin SEQ ID NO: 16.

7. Thé tiép hop phéi ti-duge chit c6 cong thitc Pe-L-Y-Dr hodc mudi dugc dung ctia né
theo diém 1, trong d6 doan gén két khang nguyén dugc chon tir nhém bao gbm Fab, Fab',
F(ab')2, c4c khang thé chudi don (scFv), cac ving V di duge dime héa (khéng the kép),
cac ving V da duoc 1am 6n dinh disulfua (dsFv), va cac doan gin két khang nguyén cia
céac peptit chira cac CDR.

8. Thé tiép hop phdi tir-dugce chét c6 cong thic Pe-L-Y-Dr hodc mudi duge dung ctia né
theo diém 1, trong d6 n nim trong khoang tir 2 dén 8.

9. Thé tiép hop phdi ti-duoe chat c6 cong thic Pe-L-Y-Dr hodc mudi duoc dung ctia né
theo diém 8, trong d6 n nam trong khodng tlr 5 dén 9.

10. Thé tiép hop phéi tir-duoc chét c6 cong thitc Pe-L-Y-Dr hodc mudi duoc dung ctia né
theo diém 1, trong d6 Y duge chon tr nhém bao gdm:
o)

_g_ozfc\i " ‘§'0X\Lﬁ\ _é_g‘f\wﬁo -§-OQ?O 3{0%3; 3{0\%&

V.V
|
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Ff'foQﬁé

va 0

11. Thé tiép hop phdi ti-dugc chét c6 cong thirc Pe-L-Y-Dr hodc mubi duoc dung ctia nd
theo diém 1, trong d6 don vi lién két -L- 1a -LI-L2-L3-L*,

° O
‘iﬁq\%};\
1 , N 7
L'la O ®  vas'la sb nguyén nim trong khoang tir 2 dén 8;

L2 12 lién két hoa hoc;
L3 14 gdc tetrapeptit;
L4 1a -NRS(CRR")t-, R5, R® va R7 1a giéng nhau hoic khac nhau va mdi gbc nay doc
1ap dwoc chon tir nhém bao gém nguyén ti hydro va Cis alkyl, va t 1a 1 hodc 2;
dAu tan cing L! cia don vi lién két -L- duoc ndi véi Pe, va dau tén cing L* cua don
vi lién két -L- dwoc ndi véi Y.

12. Thé tiép hop phdi tir-dugc chat c6 cong thirc Pc-L-Y-Dr hodc mudi duoc dung ctia nd
theo diém 11, trong do6 gbc tetrapeptit cia L? 1a goc axit amin dugc cAu thanh boi c4c axit
amin dugc chon tir nthém bao gém phenylalanin, glyxin, valin, lysin, xitrulin, serin, axit
glutamic va axit aspartic.

13. Thé tiép hop phéi ti-dugc chat c6 cong thirc Pe-L-Y-Dr hodc mudi duoc dung ciia né
theo diém 12, trong d6 gdc tetrapeptit ctia L3 1a gbc tetrapeptit cia GGFG.

14. Thé tiép hop phdi ti-dugc chit c6 cong thitc Pc-L-Y-Dr hodc mudi dugc dung ctia n6
theo diém 13, trong d6 thé tiép hop nay 1a thé tiép hop phdi ti-duoe chat c6 cong thirc
(Pc-Lv-Y-Dr) hodc mudi dugc dung:

0 H 0 H
Pc— N m
<O/;( %LE/\WN\)LE N Ao
R
ﬁ O ¢} R
\
(Pc-Ly,-Y-Dr)

trong do:

s! 1a s6 nguyén ndm trong khoang tur 2 dén 8;

R! 1a C1.6 haloalkyl, hodc Cs.¢ xycloalkyl;

R2 duoc chon tir nhém bao gém nguyén tir hydro, Ci.¢ haloalkyl, Cs.6 xycloalkyl;
hoic, R! va R? cling v6&i nguyén tir cacbon ma ching gin vao tao thanh Cis
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xycloalkyl;

m 1a 0 hodc 1;

n nam trong khoang tir 1 dén 10;

RS, RS va R7 1a giéng nhau hoic khéc nhau doc lap dugc chon tir nhém bao gbm
nguyén ti hydro, Cialkyl;

Pc 1a nhu dugc xac dinh trong diém 1.

15. Thé tiép hop phdi tir-duoc chét c¢6 cong thirc Pc-L-Y-Dr hodc mudi dugc dung ctia né
theo diém 1, dugc chon tir nthém bao gdm:




47403 69/86




47403 70/86

Pc qo i H\)?\/‘:N;-{jvi i
TN AN~ N N /\XK
4 I S G B

-

trong d6 Pc va n la nhu dugc xac dinh trong diém 1.

16. Thé tiép hop phdi ti-duge chat c6 cong thirc Pe-L-Y-Dr hodc mubi duoc dung ctia nd

theo diém 1, duge chon tir nhém bao gdm:
- a

h1702DS

<

h1702DS—

<O

h1702DS—

<0
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h1702DS

~
0
h1702DS i Hoq Ho o n
N
N\/\/\/U\N/\H/N\)J\N N\)LH/\O/S( >
0 0 0 0
[e) F
[0) Y, n

W Q Ho Q H

h1702DS N\/\/\)L N N
N N
N I

~
O
1170208 (o} H o} H (e} CFs
17 | \/\/\)J\ N
0 0 0 H 0
N

.

trong do, n 1a nhu dugc x4c dinh trong diém 1.

17. Duoc phdm chira thé tiép hop phdi ti-dugc chét hodc mubi dugc dung clia nd theo
diém bat ky trong sb cac diém 1 dén 16, va mot hodc nhiéu t4 duoc, chit pha lodng hodc

chit mang dugc dung.
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Fig. 1
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Fig. 2C
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Fig. 3
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Fig. 5A
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Danh muc trinh tu

JIANGSU HENGRUI MEDICINE CO.,

LTD.

SHANGHAI HENGRUI PHARMACEUTICAL CO., L

<120>
<160> 16
<170>
<210> 1

<211> 534

<212> PRT
<213> Trinh

[N
no

VASVANRVAN
(NSNS
no N

w = O
AVARVARYS

Trinh

<400> 1

Met Leu Arg

1

Ala Leu Gly

20

Val Pro Glu
Y35

Cys Cys Ser
50

Leu Ile Trp

65

Glu Gly Gln

Pro Asp Leu
10

Arg Val Ala

115
Phe Gly Ser
130

Pro Ser Met

145

Val Thr Ile

Phe Trp Gln
18
Ser Gln Met

Arg Val Val

Pro Val Leu
225
Arg Ser Pro

val Ala Leu
26
Glu Pro Gly
275
Asp Thr Lys
290

ty nhan tac

Peptit

SIPOTrinh tuListing 1.0

TD.

tu axit amin c6 chidu dai day du B7H3 & ngudi

Arg Arg Gly
=
<

Ala Leu Trp
Asp Pro Val

Phe Ser Pro
55

Gln Leu Thr

70
Asp Gln Gly
85

Leu Ala Gln

o

Asp Glu Gly

Ala Ala Val

135

Thr Leu Glu
150

Thr Cys Ser
165

Asp Gly

0
Ala Asn Glu

Gln

Leu Gly Ala
215

Gln Gln Asp

230
Thr Gly Ala
245

Val Gly Thr

0

Phe Ser Leu

Gln Leu Val
295

Ser Pro Gly
10
Phe Cys Leu
25
Val Ala Leu
40
Glu Pro Gly

Asp Thr Lys
75

Ser Ala Tyr

90
Gly Asn Ala
105

Ser Phe Thr

120

Ser Leu Gln

Pro Asn Lys

Met Gly
Thr Gly
Val Gly

45
Phe Ser

60

Gln Leu
Ala Asn

Ser Leu

Cys Phe

125

Val Ala
140
Asp Leu

155

Ser Tyr Gln
170
Gly Val Pro
185
Gln Gly Leu
200

Asn Gly Thr Tyr Ser Cys Leu Val Arg Asn

Ala His Ser

Gly Tyr
Leu Thr

Phe Asp
205

220
Ser Val

235

Val Glu Val
250
Asp Ala Thr
265
Ala Gln Leu
280
His Ser Phe

Ser Ala Tyr Ala Asn Arg Thr Ala Leu

305

310

Gln Val
Leu Arg

Asn Leu

285

Thr Glu
300

Phe Pro

315

Val His Val
15

Ala Leu Glu

30

Thr Asp Ala

Leu Ala Gln

Val His Ser
80
Arg Thr Ala
95
Arg Leu Gln
110
Val Ser Ile

Ala Pro Tyr

Arg Pro Gly
160
Pro Glu Ala
175
Gly Asn Val
190
Val His Ser

Thr Ile Thr
240
Pro Glu Asp
255
Cys Ser Phe
270
Ile Trp Gln

Gly Arg Asp

Asp Leu Leu
320

Gly
Val
Thr
Leu
Phe
Leu
Arg

Arg

Asp
Glu
Thr

Ile

Pro
Pro
Ser
Leu
Gln

Ala

Thé tiép hop phdi tu - dugc chdt va dugc phdm chta thé tiép hop nay

Gln
Leu
Asn
Ala
Phe
Val
Asp
Lys
Thr
Val
Thr

Leu

Gln

Val

Thr
Gly

Gln
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Gly Asn Ala

Ser Phe Thr
34

Ser Leu Gln

355
Pro Asn Lys
370
Ser Tyr Arg
385

Gln Gly Leu
42

Asn Gly Thr

435
Ala His Gly
450

Glu Ala Leu

465

Leu Val Ala

Glu Glu Glu
50
Ser Lys Thr
515
Asp Gly Gln
530

<210> 2

<211> 316
<212> PRT
<213>

<220>
<221>
<223>

<400> 2

Met Leu Arg

1

Ala Leu Gly
20

Val Ser Glu Asp Pro Val

35
Arg Cys Ser
50
Leu Ile Trp
65
Glu Gly Arg

Pro Asp Leu
10

Arg Val Thr

115
Phe Asp Ser
130

Pro Ser Met

145

Val Thr Ile

Phe Trp Lys
18

Ser Leu Arg
325

Cys Phe Val

0

Val Ala Ala

Asp Leu Arg

375

Gly Tyr Pro
390

405
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Leu Gln Arg
330
Ser Ile Arg
345
Pro Tyr Ser
360
Pro Gly Asp

Glu Ala Glu

Val Arg
Asp Phe

Lys Pro

365

Thr Val
380

Val Phe

395
Gly Val Pro Leu Thr Gly Asn Val Thr

410

Thr Ser

Phe Asp Val His Ser Val Leu Arg

0
Tyr Ser Cys

Ser Val Thr
455

Trp Val Thr

470
Leu Ala Phe
485

Asn Ala Gly

0

Ala Leu Gln

Glu Ile Ala

Trinh tu nhé&n tao

Peptit
Trinh tu axit amin c6 chiéu dai ddy du B7H3 & chudt

425
Leu Val Arg
440

Asn Pro
445

Val Ala Asp
335

Gly Ser Ala

350

Ser Met Thr

Thr Ile Thr

Trp Gln Asp
400
Gln Met Ala
415
Val Val Leu
430
Val Leu Gln

Ile Thr Gly Gln Pro Met Thr Phe

460

Val Gly Leu Ser Val Cys Leu Ile
475
Val Cys Trp Arg Lys Ile Lys Gln

490

480

495

Ala Glu Asp Gln Asp Gly Glu Gly

505

510

Pro Leu Lys His Ser Asp Ser Lys

520

525

Gly Trp Gly Gly Pro Ser Val Gly Val Cys Val

5
Val Leu Cys

10
Leu Cys Leu
25

Thr Gly

15
Ala Val Glu
30

40

Val Ala Leu Val Asp Thr

45
Phe Ser Leu

Asp

Ala

Ala

Gln

Phe Ser Pro Glu Pro Gly

55

Gln Leu Thr
70
Asp Gln Gly
85

Leu Val Gln
0
Asp Glu Gly

Ala Ala Val
135
Thr Leu Glu
150
Thr Cys Ser
165

Asp Thr Lys

75

Ser Ala Tyr
90
Gly Asn Ala
105
Ser Tyr Thr
120
Ser Leu Gln

Pro Asn Lys

60
Gln Leu

Ser Asn
Ser Leu

Cys Phe

125

Val Ala
140

Asp Leu

155

Ser Tyr Gln
170

Gly Tyr

Asp Gly Gln Gly Val Pro Leu Thr

0

185

Ser Gln Met Ala Asn Glu Arg Gly Leu Phe Asp

Val His Ser

80

Arg Thr Ala
95

Arg Leu Gln

110

Val Ser Ile
Ala Pro Tyr

Arg Pro Gly
160
Pro Glu Ala
175
Gly Asn Val
190
Val His Ser

Glu
Ala
Leu
Cys
Gly
Asn
Gly
Gln
Pro
Ala
Ser
Glu

Glu

Arg
Val
Thr
Leu
Phe
Leu
Arg
Gln
Ser
Asn
Glu
Thr

Val

Gly
Val
Glu
Ser
Gln
Glu
Ala
Asp
Pro
Leu
Cys
Gly

Asp

Thr
Gln
Leu
Asn
Thr
Phe
Val
Asp
Lys
Met
Val
Thr

Leu
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195
Arg Val Val Leu Gly
210
Pro Val Leu Gln Gln
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200
Ala Asn Gly Thr Tyr

205
Ser Cys Leu Val

215 220

Asp Ala His Gly Ser

225 230 235

Pro Leu Thr Phe Pro
245
Val Cys Leu Val Val
260
Lys Ile Lys Gln Ser
275
Asp Gly Asp Gly Glu
290
Ser Glu Asn Lys Glu

Pro Glu Ala Leu Trp
250
Leu Leu Val Ala Leu
265
Cys Glu Glu Glu Asn
280
Gly Ser Lys Thr Ala

Val Thr Ile Thr

240
Val Thr Val Gly

255
Ala Phe Val Cys
270
Ala Gly Ala Glu
285

Leu Arg Pro Leu

295 300

Asp Asp Gly Gln Glu

305 310 315

<210> 3

<211> 223
<212> PRT
<213>

<220>
<221>
<223>

Peptit
2Ig-B7H3

<400> 3

Leu Glu Val Gln Val
1 5

Asp Ala Thr Leu Cys

20
Ala Gln Leu Asn Leu
35
His Ser Phe Ala Glu
50
Thr Ala Leu Phe Pro
65 70
Leu Gln Arg Val Arg
85
Ser Ile Arg Asp Phe
100
Pro Tyr Ser Lys Pro
115
Pro Gly Asp Thr Val
130
Glu Ala Glu Val Phe

Trinh tu nhé&n tao

Pro Glu Asp Pro Val
10
Cys Ser Phe Ser Pro
25
Ile Trp Gln Leu Thr
40
Gly Gln Asp Gln Gly
55 60
Asp Leu Leu Ala Gln
75
Val Ala Asp Glu Gly
90
Gly Ser Ala Ala Val
105
Ser Met Thr Leu Glu
120
Thr Ile Thr Cys Ser

Ile Ala

Val Ala Leu Val
15
Glu Pro Gly Phe
30
Asp Thr Lys Gln
45
Ser Ala Tyr Ala

Gly Asn Ala Ser
80
Ser Phe Thr Cys
95
Ser Leu Gln Val
110
Pro Asn Lys Asp
125
Ser Tyr Gln Gly

135 140

Trp Gln Asp Gly Gln

145 150 155
Asn Val Thr Thr Ser Gln Met Ala Asn Glu Gln Gly Leu Phe

165

170

Gly Val Pro Leu
160

175

His Ser Ile Leu Arg Val Val Leu Gly Ala Asn Gly Thr Tyr

180

185

190

Leu Val Arg Asn Pro Val Leu Gln Gln Asp Ala His Ser Ser

195

200

205

Ile Thr Pro Gln Arg Ser Pro Thr Gly His His His His His
215 220

210

<210> 4

<211> 439
<212> PRT
<213>

<220>
<221>
<223>

Peptit
4TIg-B7H3

Trinh tyu nhén tao

Arg
Gly
Leu
Trp
Asp

Lys

Gly
Ser
Leu
Asn
Leu
Phe
Ala
Leu
Tyr
Thr
Asp
Ser
Val

His

Asn
Gln
Ser
Arg
Gln

Pro

Thr
Leu
Val
Arg
Arg
Val
Ala
Arg
Pro
Gly
Val
Cys

Thr

80/86



<400> 4

Leu Glu
1
Asp Ala

Ala Gln

Val Gln

5

Thr Leu
20

Leu Asn

35

His Ser
50

Thr Ala

65

Leu Gln

Ser Ile

Pro Tyr

Phe Ala
Leu Phe

Arg Val

85

Arg Asp
100

Ser Lys

115

Pro Gly
130

Glu Ala

145

Asn Val

His Ser

Leu Val

Asp Thr

Glu Val

180
Arg Asn

195

Ile Thr
210

Glu Asp

225

Ser Phe

Trp Gln

Pro Gln

Pro Val

Ser Pro

Val
Cys
Leu
Glu
Pro

70
Arg
Phe
Pro

Val

Phe

Pro
Cys
Ile
Gly
55
Asp
Val
Gly
Ser
Thr

135
Trp

150

Thr Thr Ser Gln
165

Ile Leu Arg Val

Pro
Arg

Val

Val

Ser
215
Ala

230

Glu

245
Leu Thr Asp Thr

260

Pro

Arg Asp Gln Gly Ser Ala
275
Leu Leu Ala Gln Gly Asn

290

295

Ala Asp Glu Gly Ser Phe
310

Ser Ala Ala Val Ser Leu
325
Met Thr Leu Glu Pro Asn

305

340

Ile Thr Cys Ser Ser Tyr
355
Gln Asp Gly Gln Gly Val

370

385

420

375

47403

Glu Asp Pro Val
10
Ser Phe Ser Pro
25
Trp Gln Leu Thr
40
Gln Asp Gln Gly
60
Leu Leu Ala Gln
75
Ala Asp Glu Gly
90
Ser Ala Ala Val
105
Met Thr Leu Glu
120

Val
Glu
Asp
45
Ser
Gly
Ser

Ser

Pro
125

Ala Leu Val
15

Pro Gly Phe

30

Thr Lys Gln

Ala Tyr Ala

Asn Ala Ser
80
Phe Thr Cys
95
Leu Gln Val
110
Asn Lys Asp

Ile Thr Cys Ser Ser Tyr Gln Gly
140
Gln Asp Gly Gln Gly Val Pro Leu

155

160

Met Ala Asn Glu Gln Gly Leu Phe

170

175

Val Leu Gly Ala Asn Gly Thr Tyr

185

190

Leu Gln Gln Asp Ala His Ser Ser

200

205

Pro Thr Gly Ala Val Glu Val Gln
220
Leu Val Gly Thr Asp Ala Thr Leu

235

240

Gly Phe Ser Leu Ala Gln Leu Asn

250

255

Lys Gln Leu Val His Ser Phe Thr

265

270

Tyr Ala Asn Arg Thr Ala Leu Phe

280

285

Ala Ser Leu Arg Leu Gln Arg Val
300

Thr Cys Phe Val
315
Gln Val Ala Ala
330
Lys Asp Leu Arg
345

Arg Gly Tyr Pro
360

Pro Leu Thr Gly

Ser
Pro
Pro
Glu

365
Asn

380
Met Ala Asn Glu Gln Gly Leu Phe Asp Val His Ser Val Leu
390
Val Leu Gly Ala Asn Gly Thr Tyr Ser Cys Leu Val Arg Asn
405
Leu Gln Gln Asp Ala His Gly Ser Val Thr Ile Thr Gly Gln

395

410

425

Thr His His His His His His
435

<210> 5

<211> 222
<212> PRT

<213> Trinh tu nhén tao

Ile Arg Asp
320
Tyr Ser Lys
335
Gly Asp Thr
350
Ala Glu Val

Val Thr Thr

400
415

430

Gly
Ser
Leu
Asn
Leu
Phe
Ala
Leu
Tyr
Thr
Asp
Ser
Val
Val
Arg
Leu
Glu
Pro
Arg
Phe
Pro
Val
Phe
Ser
Arg
Pro

Pro

Thr
Leu
Val
Arg
Arg
Val
Ala
Arg
Pro
Gly
Val
Cys
Thr
Pro
Cys
Ile
Gly
Asp
Val
Gly
Ser
Thr
Trp
Gln
Val
Val

Met
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<220>
<221>
<223>

Peptit

<400> 5

Val Glu Val Gln

1 5

Asp Ala Thr Leu

20
Ala Gln Leu Asn
35
His Ser Phe Thr
50

Thr Ala Leu Phe

65

Leu Gln Arg Val
85

Ser Ile Gln Asp

100
Pro Tyr Ser Lys
115
Pro Gly Asn Met
130

Glu Ala Glu Val

145

Asn Val Thr Thr

Khadng nguyén

Val
Arg
Leu
Glu
Pro

70
Arg
Phe
Pro

Val

Phe

150

Ser

165
His Ser Val Leu Arg Val Val Leu Gly

180

B7H3 & chudt d&é

Ser
Cys
Ile
Gly
55
Asp
Val
Asp

Ser

Thr
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Glu Asp Pro Val
10
Ser Phe Ser Pro
25
Trp Gln Leu Thr
40
Arg Asp Gln Gly
60
Leu Leu Val Gln
75
Thr Asp Glu Gly
90
Ser Ala Ala Val
105
Met Thr Leu Glu
120

Val
Glu
Asp
45
Ser
Gly
Ser

Ser

Pro
125

sang loc va phat

Ala Leu Val
15

Pro Gly Phe

30

Thr Lys Gln

Ala Tyr Ser

Asn Ala Ser
80
Tyr Thr Cys
95
Leu Gln Val
110
Asn Lys Asp

135
Trp Lys Asp Gly

Gln Met Ala Asn
170

185

Leu Val Arg Asn Pro Val Leu Gln Gln

195

200

Ile Thr Gly Gln Pro Leu Thr Phe His

210

<210> ©

<211> 119
<212> PRT
<213>

<220>
<221>
<223>

Mién

<400> 6
Gln Val Gln Leu
1 5

Val

215

Trinh tuy nhé&n tao

Trinh tu thay d3i chudi ndng

Gln Ser Gly Gly
10

Ile Thr Cys Ser Ser Tyr Gln

140
Gln Gly Val Pro

155

Glu Arg Gly Leu

175
Ala Asn Gly Thr

190
Asp Ala His Gly
205
His His His His
220

1702

Gly Val vVal Gln
15

Gly
Leu
160

Phe
Tyr

Ser

His

Pro

Ser Leu Arg
20

Ala Met His

35
Ala Val Ile
50

Lys Gly Arg

65

Leu Gln Met

Ala Arg Ser
10
Ala Leu Val
115

<210> 7
<211> 110

Leu Ser
Trp Val
Ser Tyr

Phe Thr
70
Asn Ser
85
Ala Arg
0
Thr Val

Cys
Arg
Asp
55
Ile
Leu

Leu

Ser

Ala
Gln
40

Gly
Ser
Arg

Tyr

Ser

Ala Ser Gly Phe

25

Ala Pro Gly Lys
45

Ser Asn Lys Tyr

60
Arg Asp Asn Ser
75
Ala Glu Asp Thr
90
Ala Ser Phe Asp
105

Ile Phe Ser
30
Gly Leu Glu

Tyr Val Asp

Lys Asn Thr
80
Ala Val Tyr
95
Tyr Trp Gly
110

Asp
Ser
Leu
Asn
Leu
Phe
Ala
Leu
Tyr
Thr
Asp
Ser

Val

Gly
Ser
Trp
Ser
Leu
Tyr

Gln

Thr
Leu
Val
Arg
Arg
Val
Ala
Arg
Pro
Gly
Val
Cys

Thr

Thr
Ser
Val
Val
Tyr
Cys

Gly
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Trinh tu thay d5i chudi nhe 1702

Glu Pro Ser Phe Ser
10
Gly Leu Ser Ser Gly
25
Gln Gln Thr Pro Gly
40 45
Thr Arg Ser Ser Gly
60
Asn Lys Ala Ala Leu
75
Asp Tyr Tyr Cys Ala
90
Gly Gly Thr Lys Leu
105

<212> PRT

<213> Trinh tu nhén tao

<220>

<221> Mién

<223>

<400> 7

Gln Thr Val Val Thr Gln

1 5

Thr Val Thr Leu Thr Cys

20

His Tyr Pro Ser Trp Tyr
35

Leu Ile Tyr Asn Thr Asn

50 55

Ser Gly Ser Ile Leu Gly

65 70

Gln Ala Asp Asp Glu Ser

85
Asp Ile Trp Val Phe Gly
100

<210> 8

<211> 8

<212> PRT

<213> Trinh tu nhé&n tao

<220>

<221> Mién

<223> 1702 HCDR1

<400> 8

Gly Phe Ile Phe Ser Ser Ser Ala

1 5

<210> 9

<211> 8

<212> PRT

<213> Trinh ty nhé&n tao

<220>

<221> Mién

<223> 1702 HCDR2

<400> 9

Ile Ser Tyr Asp Gly Ser Asn Lys

1 5

<210> 10

<211> 12

<212> PRT

<213> Trinh tu nhén tao

<220>

<221> Mién

<223> 1702 HCDR3

<400> 10

Val Ser Pro
15

Ser Val Ser

30

Gln Ala Pro

Val Pro Asp

Thr Ile Thr
80
Ile His Val
95
Thr Val Leu
110

Ala Arg Ser Ala Arg Leu Tyr Ala Ser Phe Asp Tyr

Gly
Thr
Arg
Arg
Gly

Asp

Gly
Ser
Met
Phe
Ala

Arg
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<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>
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11

9

PRT

Trinh tyu nhén tao

Mién
1702 LCDR1

11

Ser Gly Ser Val Ser Thr Ser His Tyr

1

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

5

12

3

PRT

Trinh tu nhén tao

Mién
1702 LCDR2

12

Asn Thr Asn

1

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

13
10
PRT
Trinh tu nhén tao

Mién
1702 LCDR3

13

Ala Ile His Val Asp Arg Asp Ile Trp Val

1

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val

1

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys
Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr

50
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser

65

5 10

14

449

PRT

Trinh tu nhén tao

Chubi

Trinh tu axit amin chudi n&ng (IgGl) 1702

14

5 10

20 25

35 40

55 60

70 75

45

Val Gln Pro
15

Ile Phe Ser

30

Gly Leu Glu

Tyr Val Asp

Lys Asn Thr
80

Gly
Ser
Trp
Ser

Leu

Thr
Ser
Val
Val

Tyr
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Leu Gln Met

Ala Arg Ser
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Asn Ser Leu Arg Ala Glu Asp

85 90

Ala Arg Leu Tyr Ala Ser Phe

100 105

Ala Leu Val
115
Pro Leu Ala
130
Gly Cys Leu
145
Asn Ser Gly

Gln Ser Ser
18

Ser Ser Leu

195
Ser Asn Thr
210

Thr His Thr

225

Ser Val Phe

Arg Thr Pro

Pro Glu Val
275
Ala Lys Thr
290
Val Ser Val
305
Tyr Lys Cys

Thr Ile Ser

Leu Pro Pro
355
Cys Leu Val
370
Ser Asn Gly
385
Asp Ser Asp

Ser Arg Trp
42

Thr Val Ser Ser Ala Ser Thr

120

Pro Ser Ser Lys Ser Thr Ser

135

140

125

Thr Ala Val

95

Asp Tyr Trp

110

Lys Gly Pro

Gly Gly Thr

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr

150 155

Ala Leu Thr Ser Gly Val His Thr Phe Pro

165 170

175

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr

0 185

190

Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn

200

205

Lys Val Asp Lys Lys Val Glu Pro Lys Ser

215

220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu

230 235

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

245 250

255

Glu Val Thr Cys Val Val Val Asp Val Ser
260 265

270

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu

280

285

Lys Pro Arg Glu Glu Gln Tyr Asn

295

300

Leu Thr Val Leu His Gln Asp Trp

310 315

Lys Val Ser Asn Lys Ala Leu Pro

325 330

Lys Ala Lys Gly Gln Pro Arg Glu
340 345
Ser Arg Asp Glu Leu Thr Lys Asn

360

365

Ser Thr

Leu Asn

Ala Pro
335
Pro Gln
350
Gln Val

Tyr
Gly
Ser
Ala
Val
160
Ala
Val
His
Cys
Gly
240
Met
His
Val
Tyr
Gly
320
Ile

Val

Ser

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu

375

380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro

390 395

400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val

405 410

415

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met

0 425

430

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

435
Lys

<210> 15
<211> 216
<212> PRT
<213> Trinh

<220>
<221> Chubdi

440

tu nhan tao

<223> Trinh tu axit amin chudi nhe 1702

<400> 15

445

Tyr
Gln
Val
Ala
Ser
vVal
Pro
Lys
Asp
Gly
Ile
Glu
His
Arg
Lys
Glu
Tyr
Leu
Trp
Val
Asp
His

Pro

Cys
Gly
Phe
Leu
Trp
Leu
Ser
Pro
Lys
Pro
Ser
Asp
Asn
Val
Glu
Lys
Thr
Thr
Glu
Leu
Lys
Glu

Gly

Gln Thr Val Val Thr Gln Glu Pro Ser Phe Ser Val Ser Pro Gly Gly

1

5 10

15

Thr Val Thr Leu Thr Cys Gly Leu Ser Ser Gly Ser Val Ser Thr Ser

20

25

30
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His Tyr Pro Ser Trp
35
Leu Ile Tyr Asn Thr
50
Ser Gly Ser Ile Leu
65 70
Gln Ala Asp Asp Glu
85
Asp Ile Trp Val Phe
100
Pro Lys Ala Asn Pro
115
Leu Gln Ala Asn Lys
130
Pro Gly Ala Val Thr

Tyr
Asn
55
Gly
Ser
Gly
Thr
Ala

135
Val

145 150

Ala Gly Val Glu Thr
165
Ala Ala Ser Ser Tyr
180
Arg Ser Tyr Ser Cys
195

Thr

Leu

Gln

Gln
40

Thr
Asn
Asp
Gly
Val
120
Thr
Ala
Lys

Ser

Val
200
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Gln Thr Pro Gly Gln
45

Arg Ser Ser Gly Val

60
Lys Ala Ala Leu Thr
75
Tyr Tyr Cys Ala Ile
90

Gly Thr Lys Leu Thr

105 110

Thr Leu Phe Pro Pro
125

Leu Val Cys Leu Ile

140
Trp Lys Ala Asp Gly
155
Pro Ser Lys Gln Ser
170

Leu Thr Pro Glu Gln

185 190

Thr His Glu Gly Ser
205

Thr Val Ala Pro Thr Glu Cys Ser

210

<210> 16
<211> 215
<212> PRT
<213>

<220>
<221>
<223>

Chudi

<400> 16

Asp Thr Val Val Thr
1 5

Thr Val Thr Leu Thr

20
His Tyr Pro Ser Trp
35
Leu Ile Tyr Asn Thr
50
Ser Gly Ser Ile Leu
65 70
Gln Ala Asp Asp Glu
85
Asp Ile Trp Val Phe
100
Pro Lys Ala Asn Pro
115
Leu Gln Ala Asn Lys
130
Pro Gly Ala Val Thr

Ala Gly Val Glu Thr
165

215

Trinh tu nhé&n tao

Ala Pro Arg
Pro Asp Arg
Ile Thr Gly

80
His Val Asp

95

Val Leu Gly
Ser Ser Glu
Ser Asp Phe
Ser Pro Val
160

Asn Asn Lys
175

Trp Lys Ser

Thr Val Glu

Trinh tu chudi nhe 1702DS sau khi cai bién ddt bién

Gln Glu Pro Ser Phe
10
Cys Gly Leu Ser Ser
25
Tyr Gln Gln Thr Pro
40
Asn Thr Arg Ser Ser
55 60
Gly Asn Lys Ala Ala
75
Ser Asp Tyr Tyr Cys
90
Gly Gly Gly Thr Lys
105
Thr Val Thr Leu Phe
120
Ala Thr Leu Val Cys

Ser
Gly
Gly
45
Gly
Leu
Ala

Leu

Pro

125

Leu

135 140
Val Ala Trp Lys Ala Asp Gly Ser Pro Val
145 150 155
Thr Lys Pro Ser Lys Gln Ser Asn Asn Lys

170

Val Ser Pro Gly
15

Ser Val Ser Thr

30

Gln Ala Pro Arg

Val Pro Asp Arg

Thr Ile Thr Gly
80
Ile His Val Asp
95
Thr Val Leu Gly
110
Pro Ser Ser Glu

Ile Ser Asp Phe

160

175

Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser

180

185

190

Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu
205

195
Thr Val Ala Pro Thr
210

200
Glu Cys
215

Met
Phe
Ala
Arg
Gln
Glu
Tyr
Lys
Tyr
His

Lys

Gly
Ser
Met
Phe
Ala
Arg
Gln
Glu
Tyr
Lys
Tyr
His

Lys
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