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Linh vue ki thuit dwoce dé cip
Sang ché dé cap dén cac khéng thé lién két dic hiéu voi CD154, cac polynucleotit
ma hoa cic khang thé hodc cdc manh khang thé, thé lién hop mién dich, duoc pham va

phuong phap tao ra chung.

Tinh trang kj thuit cia sang ché

CD154, con duogc goi la phdi tr CD40 (CD40L), gp39, protein hoat hoa lién quan
TNF (TRAP), khing nguyén 5¢8, hodc T-BAM, la protein xuyén mang tam phan (trime)
cua siéu ho yéu t6 hoai tur khdi u (TNF). CD154 duoc biéu hién phu thudc vao su hoat hoa,
bi gi¢i han theo thoi gian trén bé mit cac té bao T CD4™. CD154 ciing duogc biéu hién, sau
khi hoat hoa, trén tap con cac té bao T CDS8", bach cau ua bazo, dudng bao, bach cau ai
toan, té bao sat thu tu nhién, té bao B, dai thuc bao, cac té bao tua va tiéu ciu. CD154 cung
ton tai dudi dang tan trong mau.

CD154 lién két voi CD40 trén céc té bao trinh dién khang nguyén (APC), dan
dén cac dap tng khac nhau tiy thude vao loai té bao dich. Tuong tac CD40-CD154 la
can thiét dbi voi cac twong tac t& bao T-B binh thuong, bao gdom su gia ting dong kich
thich, tao mdi té bao T, san xuét cytokin, chuyén dbi isotyp va truong thanh ai luc, va
san xudt khang thé va tu khang thé.

Su gian doan cta duong CD40/CD154 do e ché CD154 da cho thiy 1a ¢6 loi
trong cdc cdn bénh tu mién nhu lupus ban do hé théng (SLE), viém khop dang thép
(RA), xo cling rai rac (MS), bénh viém rudt (IBD), tiéu duong loai I (T1D), va thai bo
b0 phan ghép. O ngudi, cac dot bién trong CD40 hodc CD154 tao nén hoi ching ting
[gM dic trung bdi su thiéu isotyp IgG hodc IgA (Aruffo va cong sw, Cell (Té bao)
72:291, 1993).

Cac khang thé khang CD154 da duoc moé @, vi du, trong cac Cong bd don sang
ché quéc té 56 WO1993/08207, WO1994/10308, WO1996/40918, WO1993/009812,
WO1999/051258, WO1995/006480, WO1995/006481, WO1995/006666,
W02001/002057, WO1997/017446, WO1999/012566, W0O2001/068860,
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WO02005/003175, WO2006/033702, W0O2006/030220, WO2008/118356,
W02012/052205, WO2012/138768, WO2012/138768, WO2013/055745 va
WO02013/056068.

Céc khang thé khang CD154 da duoc minh ching 14 ¢6 hiéu qua trong diéu tri
céc bénh tu mién ¢ ngudi. Tuy nhién, hién tuong huyét khéi thuyén tic do hoat hoa tiéu
cau quan sat duoc sau khi diéu tri dd ngan can viée tiép tuc phat trién 1am sang. Su gin
két cua FeyRIla trén céc tiéu cau da cho thiy la nguyén nhan khién khang thé khang
CD154 5¢8 gy nén sy hoat hoa tiéu cau (Xie va ¢dng sw, J Immunol (Tap chi Mién dich
hoc) 192:4083-4092, 2014).

Vi thé, cén c6 cac khang thé khang CD154 bd sung voi cac muc hiéu luc va tinh

an toan duoc nang cao hon.

Bin chit k¥ thuit cia sang ché

Sang ché dé xuét khang thé dbi khang hoac phan gin két khang nguyén cia nd
lién két dac hidu voi CD154 nguoi co SEQ ID NO: 1, bao gdm ving xac dinh bd tro
chudi nang (HCDR) 1 ¢6 SEQ ID NO: 17 (SYGIS), HCDR2 c6 SEQ ID NO: 23
(WISPIFGNTNYAQKFQG), va HCDR3 c6 SEQ ID NO: 30 (SRYYGDLDY), trong
do tuy chon

géc S1 cua HCDR1 duogc dot bién thanh A, C, D, E, G, I, K, L, M, N,Q,R, T
hodc V;

géc [4 ctia HCDRI duoc dot bién thanh M, L hodc V;

géc S5 cua HCDR1 duoc dot bién thanh A;

géc S3 ctia HCDR2 duoc dot bién thanh A, T hodc V;

gé)c P4 cua HCDR2 duoc dot bién thanh V, T, L Q hodc E;

g6c N8 cua HCDR2 duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q, R,
S, T,V, Whoac Y,

goe T9 ciia HCDR2 duge dot bién thanh A, C, D, E,F, G, H, , K, L, M, Q, R, S,
T,V, W hoac Y;

géc NI10 cua HCDR2 duoc dot bién thanh A,C,D,E F, G H I K L M,Q,
R,S, T, V, Whoic Y;

géc S1 caa HCDR3 duoc dot bién thanh A hodc M,

gbc R2 ctia HCDR3 duoc dot bién thanh A, S, Q hodc K; va
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géc L7 ciia HCDR3 dugc dot bién thanh M.

Sang ché cling dong thoi dé xuét khang thé ddi khang phén lap duoc lién két
dac hiéu véi CD154 c6 SEQ ID NO: 1, trong do khang thé bao gom mot s trinh ty
axit amin cua VH va VL nhu dugc mo ta trong ban mo ta nay.

Sang ché cling dong thoi dé xuét khang thé doi khang phén lap duoc lién két dic
hiéu vai CD154 c6 SEQ ID NO: 1, trong d6 khang thé bao gdm mét so trinh tu axit amin
cua HCDR1, HCDR2, HCDR3, LCDRI1, LCDR2 va LCDR3 nhu dugc mo td trong ban
mo ta nay.

Sang ché cling dong thoi dé xuat khang thé d6i khang phan lap duoc lién két
dac hiéu vé1 CD154 co SEQ ID NO: 1 bao g61n:

HCDR1, HCDR2, HCDR3, LCDR 1, LCDR2 va LCDR3 c6 cac SEQ ID NO: lan
luot 1a 17, 23, 30, 37, 44 va 52;

VH c6 SEQ ID NO: 59 va VL c¢6 SEQ ID NO: 66; hodc

chudi ning co SEQ ID NO: 80 va chudi nhe c6 SEQ ID NO: 81.

Sang ché con dé xuat khang thé doi khang phan lap duoc hodc phan gin két
khang nguyén ctia no lién két dac hidu voi CD154 ¢6 SEQ ID NO: 1, trong d6 CD 154
la homotrime va khang thé lién két v&i monome CD154 thi nhét trong homotrime
trong cac goc axit amin 182-207 cia CD154 va monome CDI154 tht hai trong
homotrime trong cic gdc axit amin 176-253 cia CD154, trong dé viée danh sb gbe 1a
theo SEQ ID NO: 1.

Séang ché dong thoi dé xudt thé lién hop mién dich bao gdém khang thé hodc phan
gan khang nguyén cua khang thé theo sang ché lién két voi tac nhan diéu tri hodc chat tao
anh.

Sang ché dong thoi dé xudt duoc pham bao gdm khang thé theo sdng ché va
chat mang duoc dung.

Sang ché dong thoi dé xuat polynucleotit md hoa VH cua khang thé theo sang
ché, VL cua khang thé theo sang ché, hodc VH va VL cla khéng thé theo sang ché.

Sang ché dong thoi dé xuat vecto bao gdm polynucleotit theo sang ché.

Sang ché dong thoi dé xuat té bao chi bao gdm vecto theo sang ché.

Sang ché dong thoi dé xuét phuong phap tao khang thé, bao gdm budc nudi céy
té bao chu theo sang ché trong cac diéu kién ma trong d6 khang thé duoc biéu hién, va

budc thu hoi khang thé duoc san sinh tir té bao chu.
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Sang ché dong thoi boc 16 phuong phap didu tri bénh tu mién hodc bénh viém
qua trung gian mién dich, bao gdm budc cho bénh nhan can diéu tri st dung mot luong
diéu tri hiru hiéu khang thé phan l1ap theo sang ché hodc duoc pham theo sang ché
trong khoang thoi gian du dé diéu tri bénh,

Sang ché con dé xuat khang thé khang idiotyp lién két v&i khang thé theo sang
ché.

Sang ché ddng thoi dé xuét bo kit bao gdm khang thé theo sang ché.

Mo ta viin tit cac hinh vé

Hinh 1 minh hoa tic dong ctia Fc khang thé ddi véi su hoat hoa tiéu cau bang cac
phtc hop mién dich (IC) CD154:khang thé. IC ctia CD154 ngudi dang tan (shCD154, dwoc
“biéu thi la sCD40L trong hinh) va cac tiéu cau duoc hoat hda bai khang thé khang CD154
5¢8 (1sotyp IgGl) (IC Sc8lgGl), trong khi IC cua shCD154 va 5c¢8 tao dong trén khung
[gG1 bat hoat IgGlsigma, IgGlsigma-YTE, IgG2sigma hodc IgG2sigma-YTE (lan luot
5¢81gGlz, 5¢8lgGlz-YTE, 5¢8lgG2z hodc 5¢81gG2z-YTE) khong c6 tic dung. Su hoat
héa tiéu ciu duoc danh gid dudi dang % tong cac tiéu cu biéu hién PAC-1 (khang thé
PAC-1 nhan biét ddc hiéu dang cau hinh hoat dong cta integrin allbp3) va CD62p (biéu
hién bé mat P-selectin). ADP: d6i chimg duong. PBS: d6i chimg 4m. Nam d6i tuong cho
duoce danh gia vé su hoat hoa tiéu céu. Cac két qua duge trinh bay dudi dang gid tri trung
binh cua tung thi nghiém + SD.

Hinh 2 minh hoa cac phtc hop mién dich (IC) cua shCD154 (sCD40L trong
hinh) va cac khang thé IgG2sigma/k khang CD154 lam bét hoat chirc ndng thuc thi la
C4LBS, C4LB89, C4LB189, C4LB191, C4LB199 va C4LB150 khong hoat hoa tiéu
cdu. Su hoat hoa tiéu cau duoc danh gia du6i dang % téng tiéu ciu biéu hién PAC-1
va CDG62p. IC cta shCD154 va Sc8IgGl (IC Sc8IgGl) hoat hoa tiéu cau. ADP: doi
ching duong. Nam déi tuong cho duoc danh gia vé su hoat hoa tiéu cau. Cac két qua
duogc trinh bay dudi dang gia tri trung binh cua tung thi nghiém + SD.

Hinh 3 minh hoa cic phirc hop mién dich (IC) ctua shCD154 (sCD40L) va cac
khang thé khang CD154 la C4LB89 (IgG2sigmalk), C4LB231 (IgGlsigma/k), va
C4LB232 (IgGlsigma/k) khong hoat hoa tiéu cau. Su hoat hoa tiéu cau duoc danh gia
duéi dang % tong tiéu cau biéu hién PAC-1 va CD62p. IC 5¢8-IgG1 hoat hoa tiéu cdu,

su hoat hoa nay bi trc ché boi khang thé khang Feylla, cho thay rang su hoat hoa tiéu
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cau cia IC CD154/5¢8-IgG1 duoc dién ra qua trung gian FeyRIla trén cic tiéu céu.
ADP: déi chung duong. PBS: dbi chirng 4m. Nam dbi twong cho duoc danh gia Ve su
hoat hoa tiéu cau. Cac két qua duogc trinh bay dudi dang gié tri trung binh cta ting thi
nghiém + SD.

Hinh 4 minh hoa bé mat twong tic gitta CD154 va C4LB89. Cac goc thom IS5,
Y101 va Y102 trong HCDR2 va HCDR3 dong gop vao phan 16n céc twong tac (viée danh
s gbe theo SEQ ID NO: 59). Chudi nhe C4LB89 khong dong gop vao lién két,

Hinh 5 minh hoa hinh anh hai chiéu vé céc gbc epitope va paratope duge nhan
dang tir cau trac tinh thé ctia CD154 khi dudi soc trong phirc hop véi C4LB89. Cac
gbc epitope duoc khoanh bang hinh elip va cic goc paratope duge trinh bay trong
chudi ning HCDR1, HCDR2 va HCDR3 (duoc biéu thi la CDR1, CDR2 va CDR3
trong hinh). Khang thé lién két ddng thoi v6i hai monome CD154 A va B. Vide danh
s6 cac gbe epitope la theo CD154 ngudi (SEQ ID NO: 1) va viéc danh sb cac goc
paratope la theo viing bién d6i chudi nang cia C4LB89 (SEQ ID NO: 59).

Hinh 6A minh hoa su bat cdp cua cac géc [-180 cua CD154 nguot (SEQ 1D
NO: 1, hang trén) va CD154 khi dudi soc (SEQ ID NO: 2, hang dudi) cho théy 1‘§mg
cac gbe epitope C4LB8Y duoc bao toan gitta CD 1514 ngudi va khi dudi soc. Cac goc
epitope trén monome CD154 1 duogc gach chan, va cac gbc epitope trén monome 2
dugc gach chan hai lan.

Hinh 6B minh hoa su bat cap cia cdc gde 181-261 ciia CD154 ngudi (SEQ 1D
NO: 1, hang trén) va CD154 khi dudi séc (SEQ ID NO: 2, hiang dudi) cho thay rang
cac gbe epitope C4LB8Y duoc bao toan gitta CD 1514 ngudi va khi dudi soc. Cac goc
epitope trén monome CD154 | duoc gach chin, va cac goc epitope trén monome 2
duoc gach chén hai lan.

Hinh 7 minh hoa cac phtrc hop mién dich (IC) cua shCD154 (sCD40L trong
hinh) va khang thé IgG1/k khang CD154 la C4LB237 khong hoat hoa tiéu cau, trong
khi IC cua shCD154 va khang thé 1gG1 khac 5¢8 hoat hoa tiéu cau. Cac khang thé
dung riéng khong cé tac dong dén sy hoat hoa tiéu cdu, su hoat hoa tiéu cau nay duge
danh gia dudi dang % téng tiéu cau biéu hién PAC-1 va CD62p. ADP: doi chung
duwong. PBS: d6i chung am. Nam dbi twong cho dwoc danh gia vé su hoat hoa tiéu cau.
Céc két qua duoc trinh bay dudi dang gia tri trung binh ctia timg thi nghiém = SD. n=4

trong moi nhom.
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Hinh 8A minh hoa cac phire hop mién dich (IC) ctia shCD154 (sCD40L trong hinh)
va C4LB119 bét hoat Fc hoat héa tiéu cau ma khong phu thude FeyRIla, trong khi IC cua
shCD154 va khang thé c6 cdc mién VH/VL cua CALB119 duoc biéu hién trén [gGl
(C4LB287) lai hoat hoa tiéu cau phu thudc FeyRITa. ADP: déi chimg duong. PBS: dbi
ching am.

Hinh 8B minh hoa céc phtrc hop mién dich (IC) ctia shCD154 (sCD40L trong hinh)
va C4LB94 bat hoat Fc hoat hoa tiéu cdu ma khong phu thude FeyRlla, trong khi IC cua
shCD154 va khang thé co cac mién VH/VL cua C4LB94 duoc biéu hién trén IeGl
(C4LB289) lai hoat hoa tiéu ciu phu thude FeyRIla. ADP: dbi ching duong. PBS: dbi
chung am.

Hinh 8C minh hoa cac phiic hop mién dich (IC) ctia shCD154 (sCD40L trong
hinh) va C4LB83 bat hoat Fc hoat hoa tiéu ciu mot cach via phai, trong khi 1C cua
shCD154 va khang thé co cac mién VH/VL cta C4LB83 duoc biéu hién trén [gGl
(C4LB288) lai hoat hoa tiéu cau phu thude FeyRIla. ADP: dbi ching duong. PBS: ddi
chung am.

M6 ti chi tiét cac phwong an thue hién sang ché

Tat ca cac tai liéu an phdm, bao gom nhung khong gidi han trong céc bang sang
ché va don xin cip bang sang ché duoc néu trong ban md ta nay sau day duoc két hop
day du vao tai liéu nay bing vién dan.

Cén hiéu rang hé thuat nglr su dung trong tai liéu nay chi nhdm mé ta cic
phuong an cu thé va khong co ¥ gioi han. Trir khi duoc quy dinh khac di, tat ca cac
thuat ngtr ky thudt va khoa hoc duogc sur dung trong tai liéu nay c6 cung nghia thong
thuong theo hiéu biét ctia ngudi ¢6 trinh do trong nganh ma sang ché nay co lién quan.

Trong ban mé ta nay va trong cac yéu cau bdo ho, dang s6 it “mot” bao gom ca
cac sO nhiéu trir khi ngtr canh biéu thi noi dung khac mot cach ro rang.

C6 thé str dung cac phuong phap va vat liéu bat ky tuong tu hodc twong duong
vo1 cac phuong phap va vat ligu duge mo ta trong tai liéu nay trong thuc hanh thu
nghiém sang ché, va cac phuong phap va vat liéu mo ta trong tai liéu nay chi la vi du.
Trong mo ta va yéu cau bao ho sang ché, hé thuat ngu sau s¢ dugc su dung.

“Lién két dac hiéu” hoac “lién két mot cach dic hiéu” hodc “lién két” chi viée
khang thé lién két véi khang nguyén hodc epitope bén trong khdng nguyén bang i luc

lém hon ai luc d6i voi cac khang nguyén khac. Théng thuong, khang thé lién két voi khang



32790

nguyén hodc epitope bén trong khang nguyén bing héng s6 phan ly (Kp) bang khoang
1x10® M hodc nho hon, vi du khoang 1x10” M ho#c nhé hon, khoang 1x10'" M hodc
nho hon, khoang 1x10'" M hoéc nho hon, hodc khoang 1x107'? M hoac nho hon, thong
thuong bang Kp nho hon it nhat 100 1an so véi Kp ctia n6 khi lién két v6i khang nguyén
khong dac hiéu (vi du BSA, casein). Co thé do hing s phan ly bang céc quy trinh chuan.
Tuy nhién, cac khang thé lién két dac hiéu voi khang nguyén hodc epitope bén trong khang
nguyén co thé co phan ng chéo voi cac khang nguyén lién quan khac, vi du voi cung
khang nguyén tr cac loai khéc (dong dang), nhu nguoi hodc khi, vi du, khi dudi dai
Macaca Jascicularis (khi dudi dai), tinh tinh thuong Pan troglodytes (tinh tinh) hodc khi
dudi soc Callithrix jacchus (khi dudi séc). Trong khi khang thé don déc higu lién két dic
hiéu voi mot khang nguyén hodc mot epitope, khang thé dic hiéu doi lién két ddc higu voi
hai khdng nguyén riéng hodc hai epitope riéng.

“Su trung hoa” hodc “trung hoa” hodc “khang thé trung hoa” hodc “chat doi
khang khang thé” hodc “chét dbi khang” hodc “co tinh chat dbi khang™ chi khang thé
hodc manh gin khang nguyén cia no e ché mot phan hodc hoan toan hoat tinh sinh
hoc clia CD 154 ngudi. C6 thé nhan dién cac khang thé d6i khang bang cach sir dung
cac xét nghiém hoat tinh sinh hoc cua CD154 nhu dugc md ta trong ban mo ta nay.
Khang thé dbi khang lién két dac hiéu véi CD154 ngudi co thé (rc ché hoat tinh sinh
hoc cta CD154 ngudi ¢ muc bfmg khodng 20%, 30%, 40%, 50%, 60%, 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% hodc 100%.

“CD154” chi protein CD154 nguoi (hCD154) (vi du CD40L nguoi). Protein
ddy du chiéu dai cua CD154 ngudi co trinh tu axit amin duoc thé hién trong SEQ 1D
NO: 1. CD154 ngudi c¢6 trong mang té bao dudi dang protein mang loai 11 va ton tai
duoi dang tan trong huyét twong. Dang lién két voi mang ctia CD154 bao gom cac goc
1-261 ¢6 SEQ ID NO: 1, véi mién xuyén mang o vi tri gitta cac géc 23-46 va mién
ngoai bao trai dai qua cac goc 47-261. Dang tan cua CD154 nguoi (shCD154) duge
tao bang cach xu ly protein cua dang lién két voi mang, va bao gom céc g6c 113-261
c¢6 SEQ ID NO: 1 (trinh tu axit amin cta shCD154 duogc thé hién trong SEQ ID NO:
4). Ca dang lién két voi mang va dang CD154 tan déu tao thanh cac trime hoat tinh
sinh hoc. “CD154” bao gém cac loalr CD154 khéac nhau, bao gém monome, dime,

trime, dang lién két vd1 mang va dang tan cting nhu cac bién thé CD154 nguot xuat
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hién tu nhién. Trime CDI154 nguoi dang tan (trime shCD154) bao gdm ba chudi
polypeptit ma mdi chudi co trinh tu axit amin c6 SEQ ID NO: 4.

Trong ban mé ta nay, “cac khang thé” co nghia rong va bao gdm cac phan t
globulin mién dich bao gbdm cac khang thé don dong bao o6m cac khang thé don dong
chudt, nguoi, nhan hoa va téng hop, cac manh khang thé, cac khang thé dic hiéu doi
(bispecific) hodc cac khang thé da hiéu, cac khang thé dang dime, dang tetrame hodc
da phan, khang thé don chudi, khang thé mién va céu hinh cai bién khac bat ky cua
phéan tir globulin mién dich bao gé)m diém gan khang nguyén c6 tinh dic hiéu yéu cau.
“Céc phén tur khang thé hoan chinh” bao o6m hai chudi ning (HC) va hai chudi nhe
(LC) duoc két ndi voi nhau bang lién két disulfua cling nhur cac dang da phan cua no
(vi du IgM). Mdi chudi nang bao gdm ving bién dbi chudi nang (VH) va ving hing
dinh chudi ning (bao gdm cac mién CH1, CH2 va CH3). Mdi chudi nhe bao gdm ving
bién doi chudi nhe (VL) va ving héng dinh chudi nhe (CL). Cac vung VH va VL c6
thé con duoc chia nho thanh cac ving siéu bién, duoc got la cac vung xac dinh bo tro
(CDR), duoc dat rai rac voi cac ving khung (FR). Mdi VI va VL bao gém ba CDR
va bdn doan FR, duoc sép xép tr dau amino dén dau carboxy theo thu tu sau: FRI,
CDRI1, FR2, CDR2, FR3, CDR3, va FR4.

“Céc ving xédc dinh bo tro (CDR)” 1a “céc diém gin khéng nguyén” trong khang
thé. Cac CDR ¢6 thé duoc dinh nghia bang cach st dung cac thuat ngit khac nhau: (i) Cic
vung xac dinh bo sung (CDR), ba trong VH (HCDRI1, HCDR2, HCDR3) va ba trong VL
(LCDRI1, LCDR2, LCDR3) dua trén su bién doi trinh tw (Wu va Kabat, J Exp Med (Tap
chi y hoc thuc nghiém) 132:211-50, 1970; Kabat va c¢dng su, Sequences of Proteins of
Immunological Interest (Trinh ty protein c6 lo1 ich mién dich), Tai ban lan 5. Public Health
Service, National Institutes of Health, Bethesda, Md., 1991). (ii) “Cac vung siéu bién”,
“HVR”, hoac “HV”, ba trong VH (H1, H2, H3) va ba trong VL (L1, L2, L3) chi cac vung
cta cac mién bién dbi cua khang thé siéu bién trong cdu tric nhu Chothia va Lesk da dinh
nghia (Chothia va Lesk, Mol Biol (Sinh hoc phén tr) 196:901-17, 1987). Co so du ligu
International ImMunoGeneTics (IMGT) (http://www_imgt org) cung cap cach danh sb
chuén hoa va dinh nghia cac diém gan khang nguyén. Su twong (g gifta cac mo ta vé CDR,
HV va IMGT duoc trinh bay trong Lefranc va cgng s, Dev Comparat Immunol (Tap chi
Mién dich hoc so sanh va thye nghiém) 27:55-77, 2003. Cac thuét ngtr “CDR”, “HCDR1”,
“HCDR2”, “HCDR3”, “LCDR1”, “LCDR2” va “LCDR3” bao gém cac CDR dugc dinh
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nghia theo phuong phap bat ky duoc md ta supra (trén ddy), Kabat, Chothia hodc IMGT,
trir khi dugc théng bao khac trong ban mo ta.

Cac globulin mién dich c6 thé duwoc phéan thanh 5 isotyp chinh, la IgA, IgD, Igk,
IgG va IgM, tuy vao trinh i axit amin cua mién hang dinh chudi ning. IgA va IgG
duoc phan tiép thanh cac isotyp IgAi, IgAa, 1gGi, 1gGa, 1gGs va IgGa. Chubi nhe cua
khang thé tur loai dong vat co xuong séng bat ky ¢é thé duoc phan thanh mot trong hai
loai c6 su khac biét ro rang, duoc goi la kappa (k) va lambda (A), dua trén trinh tu axit
amin cta cac mién hang dinh cia ching.

Thuét ngtt “manh khang thé” hodc “phan gin khang nguyén cta khang thé” chi
mot phan cta phan ti globulin mién dich gilr lai diém gin khang nguyén chudi nang
va/hodc chudi nhe, nhu ving xéc dinh bo sung chudi nang (HCDR) 1, 2, va 3, ving
xéac dinh bd sung chudi nhe (LCDR) 1, 2, va 3, va ving bién ddi chudi nang (VH),
hodc ving bién déi chudi nhe (VL). Cac manh khang thé bao gébm cac manh Fab,
F(ab’)2, Fd va Fv duoc biét dén nhiéu cung nhu cac khang thé mién (dAb) bao g61n
mot mien VI. Cac mién VH va VL cé thé dugc lién két vai nhau qua cau noi tong hop
dé tao cac loai cau hinh khang thé don chudi khac nhau trong do céc mién VH/VL
ghép cap trong phéan tu, hodc gita cac phan tu trong cac truong hop khi cac mién VH
va VL duoc biéu hién béng céc cau truc khang thé don chudi rieng bigt, dé tao diém
gan khang nguyén don tri, nhu Fv don chudi (scFv) hodc diabody; duoc md ta, vi du,
trong Cong bo don sdng ché quéc té s6 WO1998/44001, Cong bd don sang ché quoc
& s6 WO1988/01649; Cong bd don sang ché qudc té s6 WO1994/13804; Cong bd don
sang ché qudc té s6 WO1992/01047.

“Khéng thé don dong” chi nhém cac khang thé ¢6 thanh phan axit amin don trong
mdi chudi ning va mdi chudi nhe, ngoai trir cac bién doi pho bién co thé xay ra nhu loai
bo lysin déu C ra khoi chudi nang khang thé. Cac khang thé don dong thuong lién két voi
mot epitope khang nguyén, trir cac khang thé don dong ddc hiéu déi lién két voi hai
epitope khang nguyén khac nhau. Khang thé don dong co thé c6 glycosyl hoa khong dong
nhit trong nhom khang thé. Khang thé don dong c6 thé mang tinh don dac hiéu hodc da
dac hiéu, hoac don tr1, ludng tri hodc da tri. Thudt ngtr khang thé don dong bao gém khang
thé ddc hiéu doi.

“Khéng thé phan ldp” chi khang thé hoic manh khang thé vé co ban duoc tach

ra khoi cac khang thé khac co cic tinh dac hiéu khang nguyén khac (vi dy, khang thé
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phén lap lién két dac hiéu voi CD154 vé cian ban duoc tach khoi cac khang thé lién két
ddc hiéu voi cac khang nguyén khac ngoai CD154. “Khang thé phéan lap” bao g6m cac
khang thé duoc phéan lap thanh do tinh khiét cao hon, nhu céc khang thé c6 do tinh
khiét 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% hoac 100%.

“Céc gbe Chothia” 1a cac gbe VL va VH cua khang thé duoc danh sd theo Al-
Lazikani (Al-Lazikani va cdng sw, ] Mol Biol (Tap chi Sinh hoc phén tir) 273:927-48,
1997).

“Cac khang thé nhan hoa” chi cac khang thé trong do vi tri lién két khang
nguyén c6 nguon gbe tir cac loai khong phai la nguoi va cac khung cia ving bién doi
¢6 nguodn gde tir céc trinh tu globulin mién dich nguoi. Khang thé nhén hoa c6 thé bao
g6m cac thay thé trong céc ving khung cho nén khung co thé khong phai 1a bin sao
chinh xac cta cac trinh tu globulin mién dich nguoi hodc trinh tu gen dong méam
(germline) duoc biéu hién.

“Khéang thé nguoi” chi cac khang thé c6 cdc ving bién dbi chudi nang va chudi
nhe trong do ca khung va diém gén khang nguyén déu co ngudn goc tir cic trinh tu co
nguon géc la nguot. Néu khang thé chtra viing hang dinh hoac mot phén cua ving hing
dinh, ving hing dinh ciing co ngudn g tr cac trinh tw 6 ngudn goc la nguoi.

Khang thé ngudi bao o0m cac ving bién do6i chudi nang va chudi nhe la cac trinh
tu "co nguon gde" 1a nguoi néu cac vung bién doi cha khing thé duoc thu tir hé thong
st dung globulin mién dich dong mam cla nguoi hodc cac gen globulin mién dich duoc
tai cdu trac. Cac hé thong vi du nay 1a cac thu vién gen globulin mién dich nguoi biéu
hién trén thuc khuén, va cac dong vat bién doi gen khéng phai la nguot nhu chudt hoac
chudt nhat mang locut globulin mién dich nguoi nhu duge moé ta trong tai liéu nay.
“Khang thé nguoi” co thé c6 cac khac biét vé axit amin khi so sanh voi céc trinh ty
globulin mién dich dong mam nguol hodc cac trinh tu globulin mién dich duoc tai ciu
truc, vi du, do cac dot bién soma xay ra tu nhién hodc do duwa cac thay thé vao khung
hodc diém gan khang nguyén, hodc cd hai, mot cach co chu y. Thong thuong, “khang
thé nguoi” ¢6 % trinh tu axit amin dong nhat it nhat & mc khoang 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% hodc 100% voi trinh tu axit amin duge mad hoa bot dong mam nguoi hoac

gen globulin mién dich dugc tai cau tric. Trong mdt s6 truong hop,”’khang thé nguor”
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¢6 thé bao goém cac trinh tu khung lién tmg ¢6 ngudn gde tir cac phén tich trinh ty khung
cua nguoi, vi du nhu duge mo té trong Knappik va cdng sw, J Mol Biol (Tap chi Sinh
hoc phan tr) 296:57-86, 2000, hoac HCDR3 téng hop duogc hop nhét vao thu vién gen
globulin mién dich ngudi biéu hién trén thuc khuan, vi du nhu duoc mé ta trong Shi va
céng sw, I Mol Biol (Tap chi Sinh hoc phan tir) 397:385-96, 2010 va Cong bd don sang
ché qudc té s6 W0O2009/085462.

Céc khang thé nhan hoa phan lap [a khang thé 6ng hop. Cac khang thé nguoi,
mac du co nguén géc fir cac trinh tu globulin mién dich nguoi, cé thé duoc tao b‘fmg
cach str dung cac hé thdng nhu cac khung tong hop va/hodc CDR téng hop hop nhat vao
bé mat biéu hién cia thuc khuan (phage display), hodc co thé duoc gay dot bién trong
(5/7g nghiem dé tang cuong cac dac tinh cua khang thé, dan dén san sinh cac khang thé
khong duge biéu hién trong tip hop toan bd cac loai dong mam cla khéng thé nguoi
trong co thé song.

Céc khang thé trong do cac diém gén khéng nguyén co ngudn goc tir cac loai
khéng phai la nguoi khong bao gom trong dinh nghia vé “khang thé nguoi”.

“T4i t6 hop” bao gdm cic khang thé va céc protein khac, duoc diéu ché, biéu
hi€n, tao hoac phan lap bﬁing phuong tién tai to hop

Thuat nglt “epitope” trong ban mo ta niy chi phan khang nguyén ma khang thé
lién két dic hiéu vaoi nd. Cac epitope thuong bao gém cac nhém co bé mat hoat tinh
héa hoc (nhu phan cuc, khong phan cuc hodce ky nudce) cua céac géc nhu axit amin hoac
cac mach bén polysacarit va co thé c6 cac ddc diém céu trac ba chiéu dac hicu, cung
nhu céc dic diém dién tich dac hiéu. Epitope co thé duoc cau tao tir cac axit amin lién
ké va/hoic khong lién ké tao thanh don vi céu hinh khong gian. P6i voi epitope khong
lién ké, axit amin tir cdc phén khac nhau cua trinh tu tuyén tinh cua khang nguyén sé
tién toi gan nhau trong khong gian 3 chiéu bang cach gap phan tr protein.

Thuat ngir “paratope” chi phan khang thé ma khéng nguyén lién két dac hiéu vdi no.
Paratope co thé dai va hep trong tu nhién hoac co thé khong lién tuc, dugc tao theo moi
quan hé khong gian gitra cac axit amin khong lién ké cua khang thé chir khéng phai chudi
tuyén tinh ctia cac axit amin. “Paratope chudi nhe” va “paratope chudi ning’ hoac “cac goc
axit amin ctia paratope chudi nhe” va “céc gdc axit amin ctia paratope chudi ning” lan luot

chi cac goc chudi nhe va chudi nang cua khang thé ti€p xtc voi khang nguyén, hodc noi

-12-



32790

r

chung, “céc gbc paratope khang thé” chi cac axit amin ctia khang thé tiép xtc voi khang
nguyen.

“Péc hi¢u do61” (“bispecific”) chi khang thé lién két dac hiéu voi hai khang
nguyén khéc nhau hodc hai epitope khac nhau trong cung mét khang nguyén. Khang thé
dac hiu doi co thé co phan tng chéo véi cac khang nguyén lién quan khac hodc co thé
lién két vai mot epitope duoc ding chung gitta hai hodc nhiéu khang nguyén khac nhau.

“Da dac hieu” (“multispecific”) chi khang thé lién két dac hiéu voi it nhat hai
khang nguyén khic nhau hodc it nhat hai epitope khac nhau trong cliing mot khang
nguyén. Cac khang thé da dic hiéu co thé lien két voi, vi du, hai, ba, bdn hodc nam
khang nguyén khac nhau hodc epitope khac nhau trong cung mdt khang nguyén.

“Két hop voi” ¢o nghia 1'§mg cho déi tuong nhu nguoi st dung céc duoc phém
hodc thube diéu tri trong mot hon hop, déng thot theo tung chit hodc lan luot theo
timg chat theo thir tu bt ky.

“Hoat tinh sinh hoc cua CD154" chi hoat tinh bt ky xuét hién do CD154 lién két
v6i thu thé CD40 cta nd. Hoat tinh sinh hoc ciia CD154 ¢6 thé 1a, vi du, hoat hoa cac (&
bao B CD40™ hodc té bao tua (DC) qua trung gian CD 154, hodc hoat hoa ha nguon cac
duong phat tin hiéu CD40. C6 thé do hoat tinh sinh hoc ciia CD154 bang cac phuong
phap da biét va cac phuong phap duoc mé ta trong ban mé ta nay, nhu do su ting sinh
té bao B hodc hoat hoa té bao B qua trung gian CD154 bang cach danh gia sy ting biéu
hién ICAM-1 hodc tang san luong cytokin bai té bao B, do su hoat hoa DC qua trung
gian CD154 bang cach danh gia biéu hién bé mat tang ciia CD80 va/hodc CDSG hodc sur
tiét cytokin boi cac té bao DC, hodc su hoat hoa dudng phat tin higu CD40 duoc danh
gia bing cdc xét nghiém gen chi thi nhu do su tiét phosphataza kiém duoc tiét ra tir phoi
(SEAP) boi cac t& bao biéu hién SEAP dudi su kiém soat cua trinh tu khoi dong co thé
cam Ung NF-xB.

“Vecto” co nghia 1a polynucleotit ¢o khd nang sao chép bén trong hé sinh hoc
hodc co thé dugce di chuyén gitta cic hé nay. Cac polynucleotit vecto thong thuong
chira cac phan tu, nhu cac géc sao chép, tin hi¢u polyadenyl hoa hodc dau an chon loc,
¢6 chlte nang ho tro sao chép hodc duy tri cac polynucleotit nay trong hé sinh hoc. Cac
vi du Ve cac hé sinh hoc ¢é thé bao gém (é bao, virut, dong vat, thuc vat, va hé sinh
hoc tai tao sir dung cac thanh phén sinh hoc ¢ kha ning sao chép vecto. Polynucleotit

chta vecto ¢6 thé la cac phan tir ADN hodc ARN hodc lai gitra ching.

-13-



“Vecto biéu hién" co nghia la vecto co thé duoc su dung trong hé sinh hoc hodc
hé sinh hoc tai tao dé dinh huéng dich ma polypeptit ma hoa boi trinh tu polynucleotit
cO mat trong vecto biéu hién.

“Polynucleotit” ¢6 nghia 1a phan tr bao gém chudi nucleotit lién két cong hoa

tri boi bo khung duong-phosphat hodce hoa hoc cong hoa tri twong duong khac. ADN

32790

va ARN so1 don va soi kép la cac vi du dién hinh cua polynucleotit,

“Polypeptit” hodc “protein” c6 nghia la phan tu bao gbm it nhat hai gdc axit
amin lién két voi nhau bang lién két peptit dé tao thanh polypeptit. Cac polypeptit nho
¢6 it hon 50 axit amin co thé duoc goi 1a "peptit".

Trong tai liéu ndy, cac mé axit amin mot va ba chur cai truyén thong duoc su dung

nhu trong Bang 1.

Béang 1.

Axit amin Ma ba chur cai Ma mot chir cai
Alanin Ala A
Arginin Arg R
Asparagin Asn N
Aspartate Asp D
Xystein Cys C
Glutamat | Gln :
Glutamin Glu Q
Glyxin Gly G
Histidin His H
Isoleuxin Ile [
Lysin Lys K
Metionin Met M
—Ph—c—ny;l alanin Phe [
Prolin Pro P
Serin Ser S
E ﬁéonin Thr T
Tryptophan Trp W
Tyrosin Tyr Y
Valin Val \Y
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Thanh phén cta chat

Séang ché dé xuit cac khang thé doi khang lién két dic higu voi CD154 bang ai luc
cao va trung hoa hi¢u qua hoat tinh sinh hoc cua CD154. Sang ché dua trén, it nhét mot
phé.n, su nhan biét nguoc lai véi quan niém hién nay 1a su lién két ctia cac khang thé lién
két dic hiéu voi CD154 véi FeyRITa tai céac tiéu cau da gdy ra su hoat hoa va két tu tiéu
cau va dan toi huyét khéi thuyén tic, d6 1a su hoat héa tiéu ciu cling dua trén epitope
CD154 ma cac khang thé lién két véi nd. Ban mo ta nay cung trinh bay sy phat hién la
cac khang thé theo sang ché lién két voi epitope nhat dinh tai CD154 ¢o kha nang gan két
voi FeyRlITa khong lam trung gian tao nén hoat hoa tiéu cau. Ngoai ra, cac khang thé theo
sang ché tuy chon dugc kién tao Fc dé ngan chan sy hoat hoa cac chirc nang kich thich
mién dich bo sung khong mong mudn. Do do, cic khing thé theo sang ché c6 thé c6 cac
muc an toan tot hon trong didu kién 1am sang so v6i cdc khang thé lién két dic hidu voi
CD154 hién tai.

CD154 la dich trong cic bénh tu mién, thai ghép va cac bénh lién quan dén
mién dich khic & chudt, linh truéng khéng phai 1la ngudi (NHP) va nguoi. Trong mot
s6 thir nghiém lam sang giai doan I, cac khang thé lién két dic hiéu v6i CD154 da cho
thay kha nang uc ché hiéu qua cac hoat tinh cta CD 154 trong co thé song va lam giam
nhe bénh. Cac chat dbi khang CD154 khac véi tat ca cac thude diéu tri khac vé tac
dong dbi véi dap tng mién dich; chung la thude diéu tri duy nhét ¢ thé cam ung su
dung nap mién dich chtric ning, nhu da duoc minh chimg trong ca chudt va khi. O
chuot, hau nhu tat ca cac mau mang bénh ty mién déu co thé duoc giam nhe mot cach
hiéu qua tinh trang bénh bang chat dbi khang CD154 (Noelle va ¢éng sw, Ann N'Y
Acad Sci (Bién nién suw Vién han lam khoa hoc New York) 815: 384-391, 1997;
Mackey va cong su, J Leukoc Biol (Tap chi Sinh hoc bach céu) 63: 418-428, 1998;
Noelle, Agents Actions Suppl (Cac chat va thanh phan bo sung) 49: 17-22, 1998;
Quezada va c¢ong s, Annu Rev Immunol (Tap chi mién dich hoc nién san) 22: 307-
328, 2004), va co thoi gian thuyén giam lau dai.

Sang ché dé xudt khang thé d6i khang phan lap duoc hodc phin gan két khang
nguyén cua no lién két dic hiéu voi CD154 ¢o SEQ ID NO: 1.

Séng ché con dé xudt khang thé déi khang phan lap dugc hodc phin gin két
khang nguyén cua no lién két ddc hiéu voi CD154, trong d6 CD154 1a homotrime va

khang thé lién két vo1 monome CD154 thu nhat trong homotrime trong cac goc axit
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amin 182-207 cua CD154 va monome CD154 thir hai trong homotrime trong cac gdc¢
axit amin 176-253 ctia CD154, trong d6 viée danh s6 goc la theo SEQ ID NO: 1.

Khang thé vi dy 1a khang thé C4LB89. Do cac ving bién ddi cua khang thé
C4LB235 va C4LB236 khac nhau mot goc axit amin trong LCDR2 so voi cac viing cua
C4LB89, va do C4LB231 va C4LB232 c6 céc trinh ty VH/VL ddng nhit véi C4LBSY,
du kién 1a cac khang thé nay ciling lién két v6i cing epitope CD154 nhu C4LB89. Céc
khang thé lién két voi CD154 trong cac gbec 182-207 va 176-253 khong c6 kha ning hoat
hoa tiéu cau ngay cd khi c6 kha nang gén két voi FeyR, bao gom FeyRlIla. Do do, cic
khéang thé nay co thé cd mic an toan duoc cai thién so voi cac khang thé d6i khing lién
két voi CD154 khac.

Sang ché con dé xuét khang thé déi khang hodc phan gan két khang nguyén cua
no lien két dic hieu voi CD154 ngudi ¢ SEQ ID NO: 1, bao gbm ving xac dinh bo
tro chudi ning (HCDR) 1 ¢6 SEQ ID NO: 17 (SYGIS), HCDR2 c6 SEQ ID NO: 23
(WISPIFGNTNYAQKFQG), va HCDR3 c6 SEQ ID NO: 30 (SRYYGDLDY), trong
do tuy chon

Gédc S1 ciia HCDR1 duge dot bién thanh A, C, D, E, G, L K, L, M, N, Q, R, T
hoac V;

Gde 14 caa HCDR1 duoc dot bién thanh M, L hoac V;

Gde S5 cua HCDR1 duoc dot bién thanh A;

Gde S3 ctia HCDR2 duoc dot bién thanh A, T hodc V;

Gdc P4 ciia HCDR2 duoc dot bién thanh V, T, L Q hodc E;

Goe N8 cia HCDR2 duge dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q, R,
S, T, V, Whoac Y;

Gde T9 cua HCDR2 duoc dot bién thanh A, C, D, E, I, G, H, [, K, L, M, Q, R,
S, T,V,Whoac Y;

Gbe N10 cua HCDR2 duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q, R,
S, T, V, Whoac Y;

Goc S1 cia HCDR3 dugc dot bién thanh A hodc M;

Gbe R2 ciia HCDR3 duoc dot bién thanh A, S, Q hodc K; va

Gde L7 cua HCDR3 duoc dot bién thanh M.
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Trong mot sé phuong an, khang thé theo sang ché bao gdm ving xéac dinh bd tro
chudi nhe (LCDR) 1 ¢6 SEQ ID NO: 37 (RASQSISSYLN), LCDR2 c6 SEQ ID NO: 44
(YANSLQS) va LCDR3 c6 SEQ ID NO: 52 (QQSDSIPWT), trong do tiy chon

g6c Q4 ciia LCDR1 duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, N, R, S,
T,V, W hoac Y;

gbe S5 ciia LCDR1 duge dot bién thanh A, C, D, E, F, G, H, I, K, L, M, N, Q, R,
T,V, W hoac Y,

gbc S7 cua LCDR1 duoc dot bién thanh A, C, D, E, F, G, H, L K, L, M, N, Q, R,
T,V, W hodc Y;

g6c S8 ctia LCDR1 duoc dot bién thanh A, C, D, E, F, G, H, L K, L, M, N, Q, R,
T,V, W hoac Y;

o6c A2 ciia LCDR2 duoc dot bién thanh S;

gbe N3 ctia LCDR2 duoc dot bién thanh A, C, D, E, F, G, H, L K, L, M, Q, R, S,
T,V, W hoac Y;

goc S4 ctia LCDR2 duge dot bién thanh A, C, D, E, F, G, H, I, K, L, M, N, Q, R,
T,V, W hoac Y,

g6c LS ciia LCDR2 duogc dot bién thanh A, C, D, E, F, G, H, I, K, M, N, Q, R, S,
T,V, W hoac Y,

géc Q6 cua LCDR2 duogc dot bién thanh E, D hodc N;

gbc S7 ctia LCDR2 duge dot bién thanh A, C, D, E, F, G, H, [, K, L, M, N, Q, R,
T,V, W hoac Y;

g6c S3 cia LCDR3 duoc dot bién thanh A;

g6¢ D4 ctia LCDR3 duoc dot bién thanh N;

gbe S5 cia LCDR3 duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, N, Q, R,
T,V, W hoac Y; va

gbc 16 cia LCDR3 duogc dot bién thanh A, C, D, E, G, K, L, M, N, Q, R, S, T
hoac V.

Céu trac tinh thé cua phuce hop cia khang thé C4LB89 va CD154 cho thiy
khang thé lién két voi CD154 chi bing céc gbc ctia VH. Céc phén tich thém con cho
thdy mot sb thay thé nhat dinh duoc trinh bay trong Bang 19 va Bang 20 tuong tu nhu
duge trinh bay ¢ phan trén, trong cac CDR cia khang thé, duoc du kién 1a khong tac

dong dén cau tric tong thé cua phuc hop va cac dédc trung cua khang thé.
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Trong mot sb phuong an, khang thé theo sang ché bao gém vung xac dinh b
tro chu6i nhe (LCDR) 1, LCDR2 va LCDR3 ¢6

cac SEQ ID NO: lan luot 1a 36, 43 va 51;

cdc SEQ ID NO: lan luot 14 37, 44 va 52;

cac SEQ ID NO: lan luot 14 38, 45 va 53;

cac SEQ ID NO: lan luot 1a 39, 46 va 54;

cac SEQ ID NO: lan luot 14 40, 47 va 55;

cac SEQ ID NO: lan luotla 41, 47 va 56;

cac SEQ ID NO: lan luot 1a 42, 48 va 57;

cac SEQ ID NO: lan luot la 37,49 va 52; hoac

cac SEQ ID NO: lan luot 14 37, 50 va 52.

Trong mot s6 phuong an, khang thé theo sang ché bao gom LCDR1, LCDR2
va LCDR3 ¢6 cac SEQ ID NO: lan luot 1a 37, 44 va 52.

‘ Trong mot s6 phuong an, khang thé theo sang ché bao gém HCDRI, HCDR2,
HCDR3, LCDR1, LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot 1a 17,23, 30, 37, 44 va
52.

Trong mét s6 phuong an, khéng thé theo sang ché bao gém HCDRI, HCDR2,
HCDR3, LCDR1, LCDR2 va LCDR3 c6 cae SEQ ID NO: lan luot 1a 17, 23, 30, 37, 49 va
52.

Trong mot s6 phuong an, khang thé theo sang ché bao g6m HCDRI1, HCDR2,
HCDR3, LCDR1, LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot 1 17, 23, 30,37, 50 va
52.

Trong mot s6 phuong an, phicc hop mién dich cta khang thé theo sang ché va
CD154 (shCD154) nguoi dang tan khong lam hoat hoa tiéu cau, trong do hoat hoa tiéu
cau duoc do theo biéu hién bé mit P-selectin trén tiéu cu.

Hoat hoa tiéu cau la quy trinh chuyén hoa tiéu cau khong bam dinh va nhén thanh
hat bam dinh c6 gai giai phong va biéu hién cac chat co hoat tinh sinh hoc va co kha niang
lién két vai fibrinogen (to huyét) protein huyét tuong. Su hoat hoa ciing ¢6 thé xdy ra do
cac yéu t6 kich thich vat Iy tir img suat cit chat luu cao, nhu ¢ tai vi tri dong mach quan
trong bi thu hep (Quinn va cdng s, 2005, Platelet Function: assessment, diagnosis, and
treatment (Chtrc nang tiéu cau: danh 214, chén dodn va diéu tri, Humana Press, tr. 3-20).

Hoat hoa tiéu cau dan dén hoat hda cac duong phat tin hiéu gitra cac t€ bao, lam tang bicu
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hién P-selectin trén bé mit tiéu cdu va tang ai lyc lién két cua fibrinogen véi cic thu thé
integrin allbf3. Do do, co thé do luomg su hoat hoa tiéu cau bang cach do biéu hién duoc
gia ting trén bé mat cia P-selectin hogc lién két ctia phdi tir trén doan do, vi du PAC-1, voi
integrin oIIbB3 trén cac tiéu cau, st dung phuong phap dém va do té bao theo dong (flow
cytometry). Cac khang thé theo sang ché khéng lam hoat hoa céc tiéu cau nguoi trong do
khang thé trong phic hop voi shCD154 khéng lam ting biéu hién P-selectin trén bé mat
hodc lam tang lién két ctia phoi tir trén doan do (vi duy PAC-1) vai integrin allbB3 mot cach
dang ké theo théng ké so v6i biéu hién P-selectin trén bé mat va sy ting lién két cua phoi
i trén doan do (vi du PAC-1) vai integrin alIbf3 do shCD 154 cam ng.

Trong mét sé phuong an, khang thé theo sang ché co it nhat mot trong nhiing
dac tinh sau:

lién két vai CD154 bing hang s6 phéan ly (Kp) bang khodng 5x10” M hoic nho
hon, trong dé Kp duge do bing hé thdng ProteOn XPR36 ¢ 25°C trong dung dich nuéde
mubi dém phosphat theo Dulbecco chira polysorbat P20 0,03% va albumin huyét thanh
bo ¢ nong do 100 pg/ml;

e ché su tang sinh t& bao B ngudi qua trung gian CD154 véi gia tri [Cso bing
khoang 2,7x10” M hoac nho hon; hoic

e ché biéu hién phosphataza kiém duoc tiét ra t phoi (SEAP) qua trung gian
CD154 nho trinh tu khoi dong ti thiéu interferon-p (IFN-B) c¢6 thé cam tmg NF-xB
trong cac té bao HEK293 biéu hién 6n dinh SEAP va CD40 nguoi véi gia tri 1Cso bang
khoang 2,1x10®* M hodc nho hon.

Trong mot s6 phuong an, khang thé theo sang ché lién két voi CD154 bang
hang s6 phan ly (Kp) bang khoang 5x10 M hodc nho hon, khoang 1x10* M hoac nho
hon, khoang 5x107'"Y M hodc nho hon, khoang 1x107" M hodc nho hon, khoang 5x10-
"' M hodc nho hon, hoic bang khoang 1x10°"" M hodc nho hon.

Trong mot s6 phuong an, khéng thé lién két dic hidu voi CD154 phan tng chéo
voil CD154 khi Macaca fascicularis (khi dudi dai) CD154 hoac CD154 khi Callithrix
Jjacchus (khi dudt séc).

Ai luc cua khang thé d6i vai CD154 nguoi, khi dudi dai hodc khi dudi soc co the
duoc xac dinh qua thue nghiém, bang phuong phap phu hop bét ky. Cac phuong phap nay
c6 thé st dung cac thiét bi do ProteOn XPR36, Biacore 3000 hay KinExA, ELISA hoac céc

xet nghiém lién két tuong tw duoc nhitng nguoi ¢o trinh do trong linh vuc biét to1. At luc
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do duoc ctia khang thé cu thé vai CD154 ¢o thé khac nhau néu do trong céc diéu kién khac
nhau (vi du, 11611g do mol, d6 pH). Do do, cac sb do ai luc va cac thong s6 lien két khac (vi
du Kp, Kon, Kotr) thuong 1la dugc do trong cac didu kién tiéu chuan va dung dich dém tiéu
chuén, nhu dung dich dém dugc mo ta trong tai lieu nay. Nguoi co hiéu biét trung binh
trong linh vure sé chﬁp nhan sai s ndi tai ddi voi cac sd do ai luc, vi du, st dung Biacore
3000 hodc ProteOn (duoc do theo d6 léch tidu chudn, SD), théng thudng co thé nim trong
khoang 5-33% dbi voi cac s6 do nam trong gioi han phat hién thong thuong. Do dé, thuét
ngit "khoang" phan anh mirc chénh léch tiéu chuan thong thuong trong xét nghiém. Vi du,
SD thong thudng dbi voi Kp bang 1x107 M 1én t6i +0,33x 10 M.

Trong mot so phuong an, khang thé theo sang ché e ché su tang sinh té bao B
ngudi qua trung gian CD154 vai gia tri ICse bang khoang 2,7x10 M hodc nho hon.

Trong thi nghi¢m vé sur tang sinh té bao B, 1x10° té bao B amidan nguoi dugc nudi
cay v6i [L-21 nguoi tai td hop ndng do 100 ng/ml, CD154 ngudi dang tan tai t6 hop tam
phan nong d6 0,5 ng/ml duoc biéu hién duéi dang protein dung hop leuxin zipper va khang
thé khang CD154 v6i nong do trong khoang 0,000064-25 pg/ml trong thé tich cudi la
200 pl/16. Sau 2 ngay 0, metyl (-3H)-thymidin (0,5 nCi/16) ¢o thé dugc thém vao dung dich
nudi cdy va co thé xac dinh duoc tac déng cua cac khéng thé [én su tang sinh té bao B ngudi
sau khi u qua dém.

Trong mot s6 phuwong an, khang thé theo sang ché uc ché biéu hién phosphataza
kiém duoc tiét ra tu phot (SEAP) cam Gng bo1 CD154 nho trinh ty khot dong (61 thiéu
interferon-p (IFN-B) ¢6 thé cam ung NI-kB trong cac té bao HEK293 biéu hién 6n
dinh SEAP va CD40 nguoi voi gia tri 1Cso bfmg khoang 2,1x10* M hodc nho hon.

Trong mot s6 phuong an, khéng thé theo sang ché e ché biéu hién phosphataza
kiém duoc tiét ra (o pho1 (SEAP) cam ting bo1 CD 154 nho trinh tu khot dong t61 thiéu
IFN-B co thé cam tng NF-kB trong céc té bao HEK293 biéu hién 6n dinh SEAP va
CD40 nguoi voi gid tri ICso bang khoang tir 2,1x10% M dén 5,4x107'9 M.

Céc té bao co thé duoc st dung 14, vi du, cic t& bao CD40L HEK-Blue™
(InvivoGen, San Diego, CA). CD154 ngudi ¢o thé duoc cung cap dudi dang protein
dung hop leuxin zipper CD 154 ngudi hoa tan tam phan. Co thé phat hién tin hiéu tu
phosphataza kiém dugc tiét va tinh ICso cho su e ché bang cac phuong phap da biét.

Trong mot s6 phuong an, khang thé theo sang ché lién két dong thoi voi

monome CD154 thi nhat va monome CD154 thu hai trong homotrime CD154.
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Trong mot $0 phuong an, khang thé theo sang ché lien két v&i it nhat mot, hai,
ba, bdn, nam, sau, bdy hodc tdm géc CD154 trong monome CD154 thu nhat trong cac
gbe axit amin 182-207 ctia CD154 co SEQ ID NO: 1.

Trong mét sd phuong an, khang thé theo sang ché lién két v4i it nhat mot, hai,
ba, bon, nim, séu, bay hodc tam gde CD154 trong monome CD154 thir hai trong céc
gbc axit amin 176-253 cia CD154 ¢6 SEQ ID NO: 1.

Trong mot s6 phuong én, khéng thé theo sédng ché lién két voi cac gbe E182,
S185, Q186, A187, P188, S214, A215 va R207 trong monome CD154 thu nhit, trong
do viée danh sb gde 1a theo SEQ ID NO: 1.

Trong mot s6 phuong an, khang thé theo sang ché lién két vdi cac goc T176,
F177, C178, Q220, 5248, H249, G250 va F253 trong monome CD154 thu hai, trong
do viéc danh s6 gbc la theo SEQ ID NO: 1.

“Ném trong khoang” c6 nghia la khéng thé chi lién két voi cac gbe ndm trong cic
doan céc axit amin 182-207, 176-354 hoac 182-207 va 176-354.

Khang thé vi du la khang thé C4LB89. Do cac ving bién doi cua khang thé
C4LB235 va C4LB236 khac nhau mot gbc axit amin trong LCDR2 so v&i cac ving
clia C4LBR9, va do C4LB231 va C4LB232 c¢6 céac trinh tu VH/VL dong nhat voi
C4LB89, du kién la cac khang thé nay ciing lién két véi cung epitope CD154 nhu
C4LB89.

Trong mot s6 phuong an, khang thé theo sang ché lién két vai CD154 nguoi
bfmg céc goe paratope nam trong VH cua khang thé.

“Gbc paratope” 1a gbe trong VH hodc VL khang thé ndm trong 4 A tir cac goc
CD154. Cac gbe paratope co thé duoc nhin dang tir cdu trac tinh thé cua phire hop cua
khang thé vai CD154.

Vi du vé khang thé lién két voi CD154 chi bang cac gde paratope VI khong co
VL tiép xac véi khdng nguyén la khang thé bao gdbm VH va VL cta khéng thé C4LB&9.
Do cac ving bién doi ctia C4LB235 va C4LB236 khéc nhau mdt g6c axit amin trong
LCDR2 so v&1 cac vung cua C4LB89, va do C4LB231 va C4LB232 c¢o6 cac trinh tu
VH/VL dong nhit voi C4LBEY, du kién la cac khang thé nay chi lién két vai CD154 bang
cac goc VH. Céc khang thé lién két voi CD154 trong cac gbe 182-207 hodc 176-354 ¢é
SEQ ID NO: 1 hodc cac goc E182, S185, Q186, A187, P188, S214, A215 va R207 trong
monome CD154 thtr nhat va cac géc T176, F177, C178, Q220, S248, H249, G250 va
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F253 trong monome CD 154 tht hai trong homotrime CD 154 khdng c6 kha nang hoat hoa
tiéu cau ngay céa khi c6 kha nang gan két voi FcyR, bao gom FeyRlIla. Do d6, cic khang
thé nay co6 thé co mirc an toan duoc cai thién so v6i cac khang thé lién két voi CD154
khac.

Trong mot s6 phuong an, khang thé theo séng ché bao gdm vung bién doi chudi
nang (VH) c6 SEQ ID NO: 59, tuy chon VH bao gém mot, hai, ba, bdn, ndm, sau, bay,
tam, chin, muoi, muor mot, muoi hai, muodt ba, muoil bdn hodc muoi lam thay thé axit
amin.

Trong mot s6 phuong an, khang thé theo sang ché bao g6m viing bién d6i chudi
nang (VH) co SEQ ID NO: 59.

Khang thé bao gdom HCDR1, HCDR2 va HCDR3 ¢6 cic SEQ ID NO: lin luot
la 17,23, va 30, hodc c6 cac HCDR ¢6 SEQ ID NO: 59 hodac VH co6 SEQ ID NO: 59
lién két voi CD154 chi bang VH cua khang thé. Do do, VH ¢6 SEQ ID NO: 59 hoic
VH bao gdbm HCDR1, HCDR2 va HCDR3 c¢6 cac SEQ ID NO: lan luot 1a 17, 23 va
30, c6 thé duoc két hop vol trinh ty ving bién dbi chudi nhe (VL) bat ky va su lién két
ctia khang thé tao thanh vdi CD154 c6 thé duoc thir nghiém bang céac thi nghiém duoc
mo ta trong ban mo ta nay dé tao khang thé lién két dac hiéu véi CD154.

Vi du, VH bao gom HCDR1, HCDR2 va HCDR3 c6 cac SEQ ID NO: lan luot
1a 17, 23, va 30, hodc VH ¢6 SEQ ID NO: 59 ¢6 thé duoc st dung dé sang loc cac
mién VL ¢ kha nang tao manh gin khang nguyén dac hiéu hai mién co kha nang lién
két voi CD154. Co thé thuc hién duoc sang loc bfmg phuong phap sang loc voi ky
thuat biéu hién trén thuc khuan, st dung, vi du, phuong phap tiép cin 16 hop ddi ngau
phan cap cong bé trong Bing sang ché PCT S cong bd WO 1992/01047. Trong cich
tiép cin nay, tung cum dong té bao chia dong chudi H hodc L, vi du VH co SEQ ID
NO: '59, duoce st dung dé tac dong dén thu vién dong té bao hoan chinh ma hoa chudi
kia (L hodc H) va mién gin khang nguyén dic hiéu hai chudi tao thanh s& duoc chon
theo k§ thuat biéu hién trén thuc khuén (phage display) nhu duoc mé ta trong ban md
ta ndy va duoc thi nghiém vé su lién két ciia nd va hoat tinh d6i khang d6i voi CD154.

Hodc, VH ¢6 SEQ ID NO: 59 hodc VH bao gom HCDR 1, HCDR2 va HCDR3 ¢6
cac SEQ ID NO: lan luot 1a 17, 23 va 30, co thé duoc két hop vaoi cac mién VL cua cac

khang thé CD154 hién tai hodc céc khang thé CD154 duoc mo ta trong ban mo ta nay, va
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khang thé tao thanh duoc thir nghi¢m vé su lién két cia nd va hoat tinh déi khang ddi voi
CD154.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm ving bién déi chudi
nhe (VL) c6 cac SEQ ID NO: 65, 66, 67, 68, 69, 70, 71, 72 hodc 73, tiy chon VL bao
gém mét, hai, ba, bdn, ndm, sau, bay, tam, chin, muoi, muoi mdt, muoi hai, muoi ba,
mudi bon hodc mudi [am thay thé axit amin.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm VH c¢6 SEQ ID NO:
59 va VL ¢o6 SEQ ID NO: 65, 66, 67, 68, 69, 70, 71, 72 hodc 73.

Trong mot s6 phuwong 4n, khang thé theo sdng ché bao gdm ving bién d6i chudi
nhe (VL) ¢ cac SEQ ID NO: 66, 72 hoac 73, tay chon VL bao gém mot, hai, ba, bdn,
nam, sau, bay, tam, chin, muwoi, muwdt mot, muoi hai, muoi ba, muoi bon hodc muol lam
thay thé axit amin.

Trong mot s6 phuong an, khéng thé theo sang ché bao g6m VH ¢o SEQ ID NO:
59 va VL ¢6 SEQ ID NO: 66.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm VH ¢6 SEQ ID NO:
59 va VL c6 SEQ ID NO: 72.

Trong mot s6 phuong an, khang thé theo sang ché bao gom VH c¢6 SEQ ID NO:
59 va VL co SEQ ID NO: 73.

Trong mot sé phuong an, khang thé theo sang ché bao gom it nhat mot thay thé
trong vung Fc, trong do khang thé khong lam hoat hoa tiéu cau nguoi.

Trong mot s6 phuong an, khang thé theo sang ché da lam giam lién két vai FeyRl,
FeyRla, FeyR1Ib, FeyRIIla hodc FeyRILb.

“Giam lién két” chi viéc giam lién két cta cac khang thé theo sang ché co it
nhat mot thay thé trong ving Fc v6i thu thé FeyR so véi lién két cua khang thé me
khéng co su thay thé vdi cung thu thé FeyR. “Giam lién két” 6 thé 1a giam lién két it
nhat 6 muc khoang 100 lan, it nhét khoang 500 lan, it nhat khoang 1000 lan, it nhét
khoang 5000 lan, it nhat khoang 10.000 lan, hodc it nhat khoang 20.000 lan. Trong
thuc té, cac khang thé biéu hién “giam lién két” vai FeyR cu thé chi cac khing thé co
chire ndng thye thi khong dang ké vé mat thong ké qua trung gian FeyR cu thé.

Trong mot s6 phuong an, khang thé theo sing ché c6 it nhat mot thay thé trong ving

Fc.
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Trong mot s6 phuong an, it nhat mot thay thé trong vung Fe 1a thay thé L234A,
L235A, G237A, P238S, M252Y, S254T, T256E, H268A, A330S hodc P3315, trong
do viéc danh s6 gbe theo chi s6 chau Au.

Trong mét s6 phuong an, khang thé theo sang ché bao gdm cac thay thé L234A,
L235A, G237A, P238S, H268A, A330S hodc P331S trong vung Fc, trong d6 vi¢c danh
s6 gbc theo chi s6 chau Au.

Trong mot s6 phuong 4n, it nhat mot thay thé trong ving Fc la thay thé V234A,
G237A, P238S, M252Y, S254T, T256E, H268A, V309L, A330S hodc P331S, trong
d6 viée danh s6 gde theo chi s6 chau Au.

Trong mot sb phuong an, khang thé theo sang ché bao gom céc thay thé V234A,
G237A, P238S, H268A, V309L, A330S va P331S trong vung Fe, trong do viéc danh
s6 gbe theo chi s6 chau Au.

Sang ché con dé xudt khang thé déi khang hodc phan gin két khang nguyén cua
n6 lién két dac hiéu vor CD154 ¢6 SEQ ID NO: 1, bao gém chubi nang co SEQ ID
NO: 80 va chudi nhe co SEQ ID NO: 81.

Sang ché con dé xuit khang thé déi khang hodc phan gin két khang nguyén ciia
no lién két dac hiéu voi CD154 ¢6 SEQ ID NO: 1, bao gém chudi ning co SEQ ID
NO: 82 va chudi nhe c6 SEQ ID NO: 81.

Sang ché con dé xudt khang thé déi khang hodc phan gin két khang nguyén cta
no lién két dac hiéu voi CD154 c¢6 SEQ ID NO: 1, bao gém chudi ning co SEQ ID
NO: 83 va chudi nhe co SEQ ID NO: 81.

SEQ ID NO: 80 (VH cua C4LB89 tai [gGlsigma: HC cua C4LB231)
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYGISWVRQAPGQGLEWMGWIS
PIFGNTNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSRYYGDLD
YWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPEAAGASSVFLFPPKPKDTLMISRTPEVTCVVVDV
SAEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPSSIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFES
CSVMHEALHNHYTQKSLSLSPGK
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SEQ ID NO: 81 (chudi nhe ctia C4LB89 va C4LB231)
DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYYANSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSDSIPWTFGQGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNEFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

SEQ ID NO: 82 (VH cua C4LB89 tai [gGlsigmaYTE)
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYGISWVRQAPGQGLEWMGWI
SPIFGNTNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSRYYGD
LDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPEAAGASSVFLFPPKPKDTLYITREPEVTCVV
VDVSAEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPSSIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 83 (VH cua C4LB89 tai lgG2sigma)
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYGISWVRQAPGQGLEWMGWI
SPIFGNTNY/\QKFQGRVTITADESTST/—\YMELSSLRSEDTAVYYC/\RSRYYGD
LDYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNT
KVDKTVERKCCVECPPCPAPPAAASSVFLFPPKPKDTLMISRTPEVTCVVVDV
SAEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVLHQDWLNGK
EYKCKVSNKGLPSSIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVE
SCSVMHEALHNHYTQKSLSLSPGK

Ddc tinh thuc thr mién dich cua khang theé theo sang ché co thé duoc tang cuong

hodac lam bat hoat bang cach diéu hoa Fc bang cac k¥ thuat duoc nguoi co hiéu biét
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trung binh trong linh vuc biét. Vi du, cac chic ning thyc thi ctia Fe nhu lién két Clq,
doc tinh ddi voi té bao phu thudc b6 thé (CDCQC), doc tinh dbi voi té bao qua trung gian
té bao phu thudc khang thé (ADCC), sy thuc bao (phagocytosis), giam biéu hién thu
thé bé mat & bao (vi du, thu thé té bao B; BCR), v.v. ¢6 thé duoc cung cép va/hodc
duge dieu khién bang cach diéu hoa cac gbc trong Fe chiu trach nhiém cho cac hoat
tinh nay. Vi du, cic thay thé tai Fc V234A/G237A/P238S, V234A/G237A/H268Q,
H268A/V309L/A330S/P331 hoac
V234A/G237TA/P238S/H268A/V309L/A330S/P331S (Bing sang ché qubc té S6 cong
bd WO11/066501) hodic L234A/L235A/G237A/P238S/H268A/A330S8/P331S cb thé
duoc dua vao khang thé theo sang ché.

C6 thé danh gia sy lién két cua khang thé theo sang ché voi FeyRI, FeyRITa,
FeyRIIb, FeyRITla va FeyRITb béng cach su dung dang tan tai t6 hop hoac dang lién
két voi té bao cha cac thu thé Fey. Vi du, cac phép do lién két canh tranh truc tiép hodc
gian tiép co thé duoc stir dung dé danh gia céc ai luc twong dbi va ai luc cua khang thé
theo sang ché vai cac loai FeyR. Trong thir nghiém vi du, lién két cua khang thé thu
nghiem voi FeyR tan thu duogce trén dia dugce danh gia béng, cach su dung lién két canh
tranh gitta 1gG1 ngudi duoc biotin hoa ndng do | ug/ml va cac dung dich pha lodng
tuan tu ctiia khang thé thir nghiém duoc tao phuc hop trude do voi khang nguyén.

Trong mot s6 phuong an, khang thé theo sang ché da lam giam co ché gay doc
té bao phu thudc khang thé (ADCCQ), su thue bao phu thudc khang thé (ADCP) va/hoac
co ché gay doc té bao phu thude b thé (CDCQC).

“Gay doc té bao phu thudc khang the”, “oay doc té bao qua trung glan té bao phu
thuoc khang thé” hodac “ADCC” 1a co ché khién cho té bao bj tiéu diét, phu thudc vao su
twong tac cua té bao dich duge phu khang thé voi té bao thuc thi co hoat tinh lam ly giai,
nhu té bao sat thu tu nhién, bach céu don nhan, dai thue bao va bach cau trung tinh qua thu
thé gamma l'c (FeyR) duoc biéu hién trén té bao thue thi. Vi du, cac té bao NK biéu hién
FeyRIlla, trong khi bach cau don nhan biéu hién FeyRI, FeyRIT va FeyRlIlla. Dé danh gia
hoat tinh ADCC cua céc khang thé theo sang ché, khang thé c6 thé duoc thém vao cac té
bao dich két hop voi cac té bao thuc thi mién dich, cac t& bao nay c6 thé duge hoat hoa bang
cac phirc khang thé khang nguyén dan téi su ly giai té bao dich. Su ly giai té bao thuong
duogc phat hién qua viéc giai phong nhan (vi du, co chat phong xa, thude nhudém huynh

quang hodc protein trong té bio tu nhién) tir cac té bao b ly giai. Vi du vé té bao thuc thi
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cho cac xét nghiém nay bao gom té bao mau don nhéan ngoai vi (PBMC) va té bao NK. Cac
vi du vé té bao dich bao gém céc t& bao D1.1 Jurkat (ATCC® CRL-10915™) hodc céc té
bao T biéu hién CD154.

"Su thuc bao phu thudc khang thé" ("ADCP") chi co ché loai bo té bao dich phu
khang thé bang cach ndi thire hoa bang té bao thuc bao, nhu dai thuc bao hay t& bao tua.
ADCP ¢6 thé dugce danh gia béng cach str dung cac dai thuce bao dan XUAt fr bach cau don
nhén dudi dang € bao thuc thi va t& bao D1.1 Jurkat biéu hién CD154 duoc kién tao dé
biéu hién GFP hodc cac phéan tir duoc gin nhan khac lam té bao dich. Ty 1¢ té bao thue thi:té
bao dich co thé 14, vi du, 4:1. Té bao thuc thi co thé duge O véi té bao dich trong 4 gidr ¢6
hodc khong ¢ khang thé CD154 thir nghiém. Sau khi 4, céc té bao co thé duoc tach ra bang
cach su dung accutase. Cac dai thuc bao co thé duoc nhan dang v&i viéc cac khang thé
khang CD11b va khang CD14 cung duge gin véi nhan huynh quang, va co thé xac dinh
phén trdm thuc bao dua trén % huynh quang GFP trong cac dai thuc bao CD11°CDI147
bang cac phuong phap tiéu chuan.

“Gay doc té bao phu thudc bo the” hay “CDC”, chi co ché khién cho té bao bi
ticu di€t trong do mién thue thi Fe cua khéng thé lien két dich lién két va hoat hoa
thanh phan bo thé Clq, dén lugt minh thanh phan nay ciing hoat hoa hé bo thé dan toi
té bao dich bi tiéu diét. Su hoat hoa b thé cling c6 thé dan dén su tich tu cac thanh
phan b thé trén bé mat té bao dich hd tro cho co ché ADCC béang ciach gan két cac
thu thé bo thé (vi du CR3) 1én céc bach cau. Co thé do luong CDC cia cac té bao bicu
hién CD154, vi du, béng cach cho truc tiép cac té bao Jurkat vao méi trudng phu hop,
thém cac khang thé khang CD154 vao hdn hop, sau dé thém huyét thanh nguoi duoc
t6ng hop. Sau thoi gian 0, ¢6 thé phat hién phin tram (%) céc té bao bi ly giai theo %
cac té bao nhudm propidium iodua trong xét nghiém FACS su dung cac phuong phap
tiéu chuén.

“Giam ADCC”, “giam CDC” va “giam ADCP” chi ADCC, CDC va/hodc
ADCP cam (ng boi khang thé khong déng ké vé mat thong ké trong cac xét nghiém
chuan danh gia ADCC, CDC va/hodc ADCP, nhu cac xét nghiém duge mé ta trong
ban mé ta ndy va cac xét nghiém dwoc mé ta trong Bing sang ché Hoa Ky SH
8,871,204.

Céc khang thé theo sang ché co muc trung hoa va ai luc mong mudn cé thé sé

duoc chon tu thu vién cac bién thé hodc manh khang thé bang cach sang loc bang
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CD154 nguoi hodc CD154 khi dudi s6c va tuy chon co thé sang loc theo su truong
thanh ai lyc cua khang thé. Trong mdt phuong an sang loc vi du, cdc thu vién thuc
khuan c6 thé dugc sang loc bang CD154 khi dudi soc. Hodc, cac khang thé theo sang
ché co thé duoc tao béng cach tao mién dich chudt b'fmg CD154 nguoi hoac CD154
khi dudi soc hodc ca hai, va sang loc cic té bao lai vé lién két vai CD154 nguoi, va
sau do danh gia cac dac tinh doi khang cua cac khang thé bang cac phuong phap duoc
mo ta trong ban mo ta nay.

Trong mét s6 phuong an, khang thé theo sang ché canh tranh dé lién két voi
CD154 v6i khang thé bao godm VH c6 SEQ ID NO: 59 va VL c6 SEQ ID NO: 66.

Su canh tranh gitra lién két dac hiéu voi CD154 voi cac khang thé theo sang ché
bao gdm céc trinh tu VH va VL nhit dinh co thé duoc xét nghiém trong ong nghiém
st dung cdc phuong phap da biét. Vi du, lién két cta khang thé gan nhin este NHS
MSD Sulfo-Tag™ v CD154 v6i su co mat cia khang thé khong gan nhan co thé
duge danh gia bang phuong phap ELISA, hodc c6 thé sir dung phén tich Bioacore hoic
phuong phap dém va do té bao theo dong (flow cytometry) dé thé hién su canh tranh
vo1 cac khang thé theo sang ché. Khang thé canh tranh dé lién két vai CD154 voi
khang thé tham chiéu (vi du khang thé bao gom VI c¢6 SEQ ID NO: 59 va VL ¢6 SEQ
1D NO: 66) trong d6 khang thé te ché lién két cua khang thé tham chiéu vai CD154 ¢
muc 80% hodc hon, vi du, 85% hodc hon, 90% hodc hon, hoac 95% hodc hon.

Trong mét s6 phuong an, VH ¢6 SEQ ID NO: 59 ¢ thé két hop véi VL cua
khang thé khang CD154 bat ky dugc mé ta trong Bang sang ché qubc té cac S6 cong bd
WO1993/08207, W0O1994/10308, WO1996/40918, WO1993/009812,
W0O1999/051258, W0O1995/006480, WO1995/000481, W0O1995/006666,
W02001/002057, WO1997/017446, W0O1999/012566, WO2001/068860,
W02005/003175, W02006/033702, W02006/030220, W0O2008/118356,
W02012/052205,  WO02012/138768, WO02012/138768,  W02013/055745  va
WO02013/056068 dé tao khang thé dbi khang khang CD154. Su lién két va hoat tinh doi
khéng cta cac khang thé tao thanh cé thé duoc thir nghiém bang cac xét nghiém va quy
trinh dwge mo ta trong ban mo ta nay.

Sang ché cling dong thoi dé xuat khang thé doi khang lién két ddc hiéu vai CD154
¢6 SEQ ID NO: 1, bao gdm HCDR1, HCDR2 va HCDR3 c¢é

cac SEQ ID NO: lan luot 1a 16, 22 va 29;
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lan luot 1a 17, 23 va 30;
lan luot 1a 16, 24 va 31;
lan lwot 1a 18, 25 va 32;
lan luot 1a 19, 26 va 33;
lan luot 1a 20, 27 va 34; hodc

lan lwot 1a 21, 28 va 35.

Sang ché cling dong thoi dé xuét khang thé doi khang lién két dac hiéu voi CD154

c6 SEQ ID NO: 1, bao

cac SEQ ID NO
cac SEQ ID NO

cac SEQ ID NO:
cac SEQ ID NO:

cac SEQ ID NO
cac SEQ ID NO
cac
cac
cac
cac
cac
cac

cac

SEQ ID NO:
SEQ 1D NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
cac SEQ ID NO:
cac SEQ 1D NO:
cac SEQ ID NO:

gém HCDR1, HCDR2 va HCDR3 co
-lan luot 14 16, 22 va 29;

- lan luotla 17,23 va 30;

lan luot 1a 16, 24 va 31;

lan luot 1a 18, 25 va 32;

“lan luot 14 19, 26 va 33;

- lan luot 1a 20, 27 va 34: hoac

lan luot 1a 21, 28 va 35, va LCDR1, LCDR2 va LCDR3 ¢é
lan luot 14 36, 43 va 51;

lan luot 14 37, 44 va 52;

lan luot 1a 38, 45 va 53;

lan luot 1a 39, 46 va 54;

lan luot 14 40, 47 va 55;

lan luot 1a 41, 47 va 56,

lan luot 1a 42, 48 va 57;

lan luot 14 37, 49 va 52; hoac

lan luot 14 37, 50 va 52.

Trong mot s6 phuong an, khang thé theo sang ché bao gom HCDR1, HCDR2

va HCDR3 ¢6 cac SEQ ID NO: lan lugt 14 16,22 va 29, va LCDR1, LCDR2 va LCDR3
co cac SEQ ID NO: lan luot 1a 36, 43 va 51; hodc VH c6é SEQ ID NO: 58 va VL co
SEQ ID NO: 65.

Trong mét s6 phuong an, khang thé theo sdng ché bao gdbm HCDRI, HCDR2
va HCDR3 c¢6 cac SEQ ID NO: lan lugt 14 17,23 va 30, va LCDR1, LCDR2 va LCDR3
c6 cac SEQ ID NO: lan luot 1a 37, 44 va 52; hodc VH co SEQ ID NO: 59 va VL ¢o
SEQ ID NO: 66.
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Trong mét sé phuong an, khang thé theo sang ché bao gom HCDR1, HCDR2
va HCDR3 c6 cac SEQ ID NO: lan luot 1a 16,24 va 31, va LCDR1, LCDR2 va LCDR3
c6 cac SEQ ID NO: lan luot 1a 38, 45 va 53; hodc VH co SEQ ID NO: 60 va VL co
SEQ ID NO: 67.

Trong mot sb phuong an, khang thé theo sang ché bao gdm HCDRI, HCDR2
va HCDR3 ¢6 cac SEQ ID NO: lan luot1a 18,25 va 32, va LCDR 1, LCDR2 va LCDR3
¢ cdc SEQ ID NO: lan luot 14 39, 46 va 54; hodc VH co6 SEQ ID NO: 61 va VL co
SEQ ID NO: 68.

Trong mot s6 phuong an, khang thé theo sang ché bao gom HCDRI1, HCDR2
va HCDR3 ¢6 cac SEQ ID NO: lan lugt 1a 19,26 va 33, va LCDR1, LCDR2 va LCDR3
co cac SEQ ID NO: lan luot 1a 40, 47 va 55; hodc VH ¢ SEQ ID NO: 62 va VL co
SEQ ID NO: 69.

Trong mét s& phuong an, khang thé theo sang ché bao gdm HCDR1, HCDR2
va HCDR3 ¢6 cac SEQ ID NO: lan luot 1420, 27 va 34, va LCDR 1, LCDR2 va LCDR3
co cac SEQ 1D NO: lan luot la 41, 47 va 56; hodac VH c¢6 SEQ ID NO: 63 va VL co
SEQ ID NO: 70.

Trong mét s& phuong an, khang thé theo sang ché bao gom HCDR1, HCDR2
va HCDR3 ¢ cac SEQ ID NO: lan lugt 1a 21, 28 va 35, va LCDR 1, LCDR2 va LCDR3
c6 cac SEQ 1D NO: lan luot 1a 42, 48 va 57; hodc VH co SEQ ID NO: 64 va VL ¢o
SEQ ID NO: 71.

Trong mot s6 phuong an, khang thé theo sang ché bao gom HCDR1, HCDR2
va HCDR3 ¢ cac SEQ ID NO: lan lugt [a 17,23 va 30, va LCDR 1, LCDR2 va LCDR3
¢ cac SEQ ID NO: lan luot 1a 37, 49 va 52; hodc VH ¢6 SEQ ID NO: 59 va VL ¢6
SEQ ID NO: 72.

Trong mot s6 phuong 4an, khang thé theo sang ché bao gém HCDRI, HCDR2
va HCDR3 ¢ cac SEQ ID NO: lan lugt 1a 17,23 va 30, va LCDR1, LCDR2 va LCDR3
¢ cac SEQ ID NO: lan luot 1a 37, 50 va 52; hodc VH c¢6 SEQ ID NO: 59 va VL ¢6
SEQ ID NO: 73.

Trong mot s6 phuong an, khang thé theo sang ché bao g&n VH va VL trong do

VH bao gém trinh tu axit amin c6 cac SEQ ID NO: 58, 59, 60, 61, 62, 63 hodc 64.
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Trong mot s6 phuong an, khang thé theo sang ché bao gom VH va VL trong do
VL bao gém trinh tu axit amin ¢6 cdc SEQ ID NO: 65, 66, 67, 68, 69, 70, 71, 72 hodc
73.

Trong mét s6 phuong an, khang thé theo sang ché bao gom VH ¢6 cac SEQ ID
NO: 58, 59, 60, 61, 62, 63 hodc 64, va VL c6 cac SEQ ID NO: 65, 66, 67, 68, 69, 70,
71,72 hoac 73.

Trong mot s6 phuong an, khang thé theo sang ché bao gém cac trinh tu axit
amin cua HCDR 1, HCDR2 va HCDR3 cta VH ¢6 cac SEQ 1D NO: 65, 66, 67, 68, 69,
70, 71, 72 hoac 73, va cac trinh tu axit amin cua LCDR1, LCDR2 va LCDR3 cua VL
c6 cac SEQ ID NO: 65, 66, 67, 68, 69, 70, 71, 72 hoac 73, trong d6 cac CDR duoc
dinh nghia theo Kabat, Chothia va/hodc IMGT.

Céc bién thé cta khang thé theo sang ché bao gdm cac trinh tu axit amin ctia
VH hodc VL duoc trinh bay trong Bang 8, Bang 9 va Bang 14 déu thudc pham vi cla
sang ché. Vi du, cac bién thé c6 thé bao g61n mot, hai, ba, bém, nam, sau, bay, tam,
chin, mudi, muoi mot, mudi hai, mudi ba, mudi bdn hodc muoi lam thay thé axit amin
trong VH va/hodc VL ma khong gay hai dén cac dic tinh cta khang thé. Trong mét s6
phuong an, su dong nhat trinh tu co thé bang khoang 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98% hodc 99% voi trinh tu axit amin cua VH hodc VL theo sang ché.

Phan tram dong nhat gitta hai trinh tu la ham cua sé luong vi tri dong nhit cia
cac trinh tu (trc 1a % dong nhat = s6 lwong vi tri ddng nhat/tong sb cac vi tri x 100),
co tinh dén s6 khoang tréng va chiéu dai cia mdi khoang tréng, cac khoang trong can
duoc dua vao dé cé su bit cap t61 wu gitra hai trinh tu.

Phén tram dong nhét gitta hai trinh ty axit amin ¢6 thé duge xac dinh bing cich si
dung thudt toan cua E. Meyers va W. Miller, Comput. Appl. Biosci (Ung dung dién todn
vao khoa hoc sinh hoc), 4:11-17 (1988), duoc hop nhét vao chuong trinh ALIGN (phién
ban 2.0), str dung bang trong s6 gbc PAM120, diém phat chiéu dai khoang tréng bing 12
va diém phat khoang trong bang 4. Ngoai ra, phan trim dong nhat gitta hai trinh tu axit
amin co thé duoc xac dinh bfmg cach su dung thuat toan Needleman va Wunsch (J. Mol.
Biol. (Sinh hoc phan tu va 16 bao). 48:444-453 (1970)) da duoc hop nhat vao chuong trinh
GAP trong goi phan mém GCG (co tai http://_ www_gcg com), su dung ma tran Blossum
62 hodc ma tran PAM250, va trong 56 khoang tréng 16, 14,12, 10, 8, 6, hoac 4 va trong )
chiéu dai 1,2, 3,4, 5, hoac 6.
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Trong mot s6 phuong an, khang thé theo sang ché bao gém VH dong nhét it nhat
90%, 90%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoac 100% voi VH co cac
SEQ ID NO: 58, 59, 60, 61, 62, 63 hodc 64, trong d6 khang thé biéu hién mot hodc nhiéu
déac tinh trong cac dac tinh sau:

phitre hop mién dich ctia khang thé va shCD154 khong lam hoat hoa tieu cau,
trong do hoat hoa tiéu cau duoc do theo biéu hién trén bé mit cua P-selectin trén tiéu
cau;

lién két voi CD154 bang hang sb phan ly (Kp) biang khoang 5x10° M hodc nho
hon, trong dé Kp duoc do bang hé théng ProteOn XPR36 str dung thiét ké thi nghiém
duoc mo ta trong Vi du 1, cac phép do ai luc;

e ché su tang sinh té bao B ngudi qua trung gian CD154 voi gia tri 1Cse bang
khoang 2,7x10" M hodc nho hon; hodc

trc ché biéu hién phosphataza kiém duoc tiét ra t phoi (SEAP) qua trung gian
CD154 nho trinh ty khoi dong toi thiéu interferon-f (IFN-B) co thé cam ung NF-kB
trong cac té bao HEK293 biéu hién on dinh SEAP va CD40 nguoi voi gia tri 1Cso bang
khoang 2,1x10® M hodc nho hon.

Trong mot s& phuong an, khang thé theo sang ché bao gom VL dong nhat it
nhat 90%, 90%, 92%, 93%, 94%, 95%, 96%, 97%, 98%., 99% hoac 100% véi VL c¢b
cdc SEQ ID NO: 65, 66, 67, 68, 69, 70, 71, 72 hodc 73, trong do khang the bicu hién
mot hodc nhiéu déc tinh trong cac dac tinh sau:

phtrc hop mién dich cta khang thé va shCD154 khong lam hoat hoa tiéu cau,
trong do6 hoat hoa tiéu cau duoc do theo biéu hién trén bé mit cta P-selectin trén ticu
cau;

lién két voi CD154 bang hang s6 phéan ly (Kp) bang khoang 5x10¥ M hodc nho
hon, trong d6 Kp duoc do béng hé thong ProteOn XPR36 str dung thiét ké thi nghiém
dugc mo ta trong Vi du 1, cac phép do ai luc;

(rc ché su tang sinh té bao B nguoi qua trung gian CD154 vai gia tri 1Csy bang
khoang 2,7x10" M hodc nho hon; hodc

e ché bidu hién phosphataza kiém duoc tiét ra tr phoi (SEAP) qua trung gian
CD154 nho trinh tu khoi déng 61 thiéu interferon-p (IFN-B) ¢6 thé cam ung NF-«B
trong céc té bao HEK293 biéu hién on dinh SEAP va CD40 nguoi voi gia tri ICs bang

khoang 2,1x10® M hodc nho hon.
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Trong mdt s6 phuong an, khang thé theo sang ché bao gdm VH dong nhat it nhat
90%, 90%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% v&i VH co cac
SEQ ID NO: 58, 59, 60, 61, 62, 63 hodc 64 va VL dong nhat it nhat 90%, 90%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% vai VL c6 cac SEQ ID NO: 65, 66,
67, 68, 69, 70, 71, 72 hoac 73, trong do khang thé biéu hién mot hodc nhiéu dic tinh
trong cac dédc tinh sau:

phtc hop mién dich cua khang thé va shCD154 khong lam hoat hoa tiéu cau,
trong do hoat hoa tiéu cau duoc do theo biéu hién trén bé mit cua P-selectin trén ticu
cau;

lien két voi CD154 bang hang s6 phan ly (Kp) bang khodng 5x10” M hodc nho
hon, trong d6 Kp duoc do béng hé théng ProteOn XPR36 su dung thiét ké thi nghiém
duoc mo ta trong Vidu 1, cac phép do ai luc;

{tc ché su tang sinh té bao B ngudi qua trung gian CD154 véi gia tri [Cso bang
khoang 2.7x10” M hodc nho hon; hodc

e ché biéu hién phosphataza kiém duoc tiét ra to phoi (SEAP) qua trung giun
CD154 nho trinh tu khoi dong toi thiéu interferon-p (IFN-B) co thé cam tng NF-«B
trong céc té bao HEK293 biéu hién 6n dinh SEAP va CD40 ngudi vai gia tri 1Cs bang
khodang 2,1x10"* M hodc nho hon.

Trong mot s6 phuong an, khang thé theo sdng ché bao gém VH dong nhit it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoac 100% voi VH cé cac
SEQ ID NO: 58.

Trong mot s6 phuong an, khang thé theo sang ché bao gom VH dong nhét it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% voi VH co cac
SEQ ID NO: 59.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm VH dong nhit it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% v&1 VH co cac
SEQ ID NO: 60.

Trong mot s6 phuong an, khang thé theo sang ché bao gom VH dong nhat it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% vo1 VH co cac
SEQ ID NO: o1.
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Trong mot sé phuong an, khang thé theo sang ché bao gdbm VH ddng nhat it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% v&1 VH ¢o cac
SEQ ID NO: 62.

Trong mot s& phuong an, khang thé theo sang ché bao gdm VH dong nhit it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% voi VH co cac
SEQ 1D NO: 63.

Trong mot s6 phuong an, khang thé theo sang ché bao gom VH dong nhat it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoac 100% vo1 VH co cic
SEQ ID NO: 64.

Trong mot s6 phuong an, khang thé theo sang ché bao gom VL dong nhat it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% vo1 VL ¢ cac SEQ
1D NO: 65.

Trong mot sé phuong &n, khéng thé theo sang ché bao gom VL dong nhat it nhat
90%, 919%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% v&i VL c6 cac SEQ
1D NO: 66.

Trong mot s6 phuong an, khang thé theo sang ché bao gém VL dong nhét it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoac 100% vo1 VL ¢ cac SEQ
ID NO: 67.

Trong mdt s6 phuong an, khang thé theo sang ché bao gom VL ddong nhat it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoac 100% vo1 VL c6 cac SEQ
ID NO: 68.

Trong mot s& phuong én, khing thé theo sdng ché bao gom VL dong nhat it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% vo1 VL co cac SEQ
ID NO: 69.

Trong mét s6 phuong an, khang thé theo sang ché bao gom VL dong nhét it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% vo1 VL ¢ cac SEQ
ID NO: 70.

Trong mot s6 phuong 4n, khang thé theo sing ché bao gom VL dong nht it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% vo1 VL co cac SEQ
ID NO: 71.
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Trong mot s6 phuong an, khang thé theo sang ché bao gém VL 6611g nhét it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% v&1 VL c6 cac SEQ
ID NO: 72.

Trong mot s& phuong an, khang thé theo sang ché bao gdm VL dong nhit it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodac 100% v&1 VL c6 cac SEQ
ID NO: 73.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm VH c6 SEQ ID NO:
58 va VL ¢6 SEQ ID NO: 65, trong d6é VH, VL hodc ca VH va VL tiy chon bao gom
mot, hat, ba, b6n, nam, sau, bay, tam, chin, muwoi, muoi mot, muoi hai, muoi ba, muoi
bon hodc muoi lam thay thé axit amin.

Trong mot s6 phuong an, khing thé theo sang ché bao gdm VH ¢o SEQ ID NO:
59 va VL ¢6 SEQ ID NO: 66, trong dé VH, VL hodc ca VH va VL tiy chon bao gom
mét, hai, ba, bdn, nam, sau, bdy, tdm, chin, muoi, muwoi mot, muoi hai, mudi ba, mudi
bon hodc mudi 1am thay thé axit amin.

Trong mét s6 phuong an, khang thé theo sang ché bao gSm VH co SEQ ID NO:
60 va VL c¢6 SEQ ID NO: 67, trong d6 VH, VL hodc ca VH va VL tuy chon bao gom
mot, hai, ba, bdn, nam, sau, bay, tam, chin, mudi, mudt mdt, muoi hai, muoi ba, mudi
bon hodc mudi lam thay thé axit amin.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm VH ¢6 SEQ ID NO:
61 va VL ¢6 SEQ 1D NO: 68, trong do6 VH, VL hoac ca VH va VL tuy chon bao g6m
mét, hai, ba, bdn, nam, sau, bay, tdm, chin, muoi, mudi mot, muwoi hai, muoi ba, muoi
b6n hodc mudi lam thay thé axit amin.

Trong mét s6 phuong an, khang thé theo sang ché bao gém VH co SEQ ID NO:
62 va VL ¢6 SEQ ID NO: 69, trong do VH, VL hoac ca VH va VL tuy chon bao gém
mdt, hai, ba, bdn, nam, sdu, bay, tam, chin, muoi, muoi mot, muoi hai, muoi ba, muoi
bon hodc muoi lam thay thé axit amin.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm VH ¢6 SEQ ID NO:
63 va VL ¢6 SEQ ID NO: 70, trong d6 VH, VL hodc ca VH va VL tiy chon bao gom
mot, hai, ba, bém nam, sau, bay, tam, chin, muoi, muoi mot, muoi hai, muoi ba, muoi
b6n hodc mudi 1am thay thé axit amin.

Trong mot s6 phuong 4n, khang thé theo sang ché bao gdm VH c6 SEQ ID NO:
64 va VL c6 SEQ ID NO: 71, trong d6 VH, VL hodc ca VH va VL tuy chon bao gém
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mot, hai, ba, bén, nam, sau, bay, tdm, chin, muoi, muwoi mot, mudi hat, mudi ba, muoi
bon hodc muoi lam thay thé axit amin.

Trong mdt s6 phuong an, khéng thé theo sang ché bao gdm VH c¢6 SEQ ID NO:
59 va VL ¢6 SEQ ID NO: 72, trong d6 VH, VL hodc ca VH va VL tuy chon bao gém
mot, hai, ba, bén, nam, sau, bay, tdm, chin, muoi, muoi mot, mudi hai, mudi ba, muoi
b6n hoac mudi lam thay thé axit amin.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm VH ¢6 SEQ ID NO:
59 va VL ¢6 SEQ ID NO: 73, trong d6 VH, VL hodc ca VH va VL tiy chon bao gém
mot, hai, ba, bdn, nam, sau, bay, tdm, chin, muoi, muoi mot, muoi hai, mudi ba, muoi
b6n hodc mudi lam thay thé axit amin.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm céc trinh tw axit amin
cua HCDR1, HCDR2, HCDR3, LCDR1, LCDR2 va LCDR3, nhu duoc trinh bay trong
Béng 8, Bang 9 va Bang 14, hodc cac diéu hoa bao thu cua ching, va trong dé cac khang
thé gilr lai cac déc tinh chic ning mong mudn cua cac khang thé déi khang lién két dic
hieu vo1 CD154.

Trong mot s6 phuong an, khang thé theo sang ché bao gom HCDR1, HCDR2 va
HCDR3 ¢6 cac SEQ ID NO: lan luot 14 16, 22 va 29, va cac diéu hoa bao thu cia chuing.

Trong mot s6 phuong én, khang thé theo sing ché bao gom HCDR1, HCDR2 va
HCDR3 ¢6 cac SEQ ID NO: lan luot 1a 17, 23 va 30, va cac diéu hoa bao thi cua chang.

Trong mot s6 phuong an, khang thé theo sang ché bao gom HCDRI, HCDR2 va
HCDR3 co cac SEQ ID NO: lan luot 14 16, 24 va 31, va cac diéu hoa bao thu ctia chiing.

Trong mot s6 phuong an, khang thé theo sang ché bao gobm HCDR1, HCDR2 va
HCDR3 c¢o cac SEQ ID NO: lan luot 1a 18, 25 va 32, va cac diéu hoa bao thu cua ching

Trong mot s6 phuong 4n, khang thé theo sang ché bao gom HCDRI, HCDR2 va
HCDR3 6 cdc SEQ ID NO: 1an luot 1 19, 26 va 33, va cac diéu hoa bdo thi ctia ching,

Trong mot s6 phuong an, khang thé theo sang ché bao gom HCDR1, HCDR2 va
HCDR3 ¢é cac SEQ ID NO: lan luot 1a 20, 27 va 34, va cac diéu hoa bao thi cua ching.

Trong mot s6 phuong an, khang thé theo sang ché bao gébm HCDR1, HCDR2 va
HCDR3 c6 cac SEQ ID NO: lan luot 1a 21, 28 va 35, va cac diéu hoa bao thu cua ching.

Trong mot s6 phuong an, khang thé theo sang ché bao gdbm LCDR1, LCDR2 va

LCDR3 co cac SEQ ID NO: lan luot 1a 36, 43 va 51, va cac diéu hoa béo thu cua chuing.
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Trong mot s6 phuong &n, khang thé theo sang ché bao gom LCDRI, LCDR2 va
LCDR3 ¢6 cac SEQ ID NO: lan lugt 1a 37, 44 va 52, va céc diéu hoa bao tht ctia ching.

Trong mot s6 phuong an, khang thé theo sang ché bao gdm LCDR1, LCDR2 va
LCDR3 c6 cac SEQ ID NO: 1an luot 1a 38, 45 va 53, va cac diéu hoa bao thu cua ching

Trong mot s6 phuong an, khang thé theo sang ché bao gom LCDR1, LCDR2 va
LCDR3 ¢6 cac SEQ ID NO: lan luot 1a 39, 46 va 54, va cac diéu hoa bao thu ctia ching.

Trong mot s6 phuong an, khang thé theo sang ché bao gom LCDR1, LCDR2 va
LCDR3 ¢6 cac SEQ ID NO: 1an luot 1a 40, 47 va 55, va cac diéu hoa bdo thu cua ching.

Trong mot s6 phuong an, khing thé theo sang ché bao gom LCDRI1, LCDR2 va
LCDR3 c6 cac SEQ ID NO: lan lugt 1a 41, 47 va 56, va céc dicu hoa bao thu cua ching,

Trong mdt s6 phuong an, khing thé theo séng ché bao gom LCDR1, LCDR2 va
LCDR3 ¢6 cac SEQ ID NO: lan luot 14 42, 48 va 57, va cic diéu hoa bao thu cua ching.

Trong mdt s6 phuong an, khang thé theo sang ché bao g6m LCDR1, LCDR2 va
LCDR3 c6 cac SEQ ID NO: lan lugt 14 37, 49 va 52, va céc dicu hoa bao thu cua ching,

Trong mot s6 phuong an, khang thé theo séng ché bao g6m LCDR1, LCDR2 va
LCDR3 ¢6 cac SEQ 1D NO: lan luot 14 37, 50 va 52, va cac diéu hoa bao thu cta chang,

Khang thé theo sang ché bao gdm mdt s6 trinh tr HCDR1, HCDR2, HCDR3,
LCDR1, LCDR2 va LCDR3 va cic diéu hoa bao thi cta ching

thé hién mot hodc nhiéu dic tinh trong cac dic tinh sau day:

phire hop mién dich cta khang thé va shCD154 khong lam hoat hoa tiéu cu,
trong d6 hoat hoa tiéu cau duoc do theo biéu hién trén bé mit cua P-selectin trén tiéu
cau;

lien két véi CD154 bang hing s6 phan ly (Kp) bang khoang 5x10” M hoac nho
hon, trong do Kp duoc do bang hé thong ProteOn XPR36 str dung thiét ké thi nghiém
duoe mo ta trong Vi du 1, cac phép do ai luc;

e ché su tang sinh té bao B ngudi qua trung gian CD154 voi gia tri 1Csy bang
khodng 2,7x10™ M hodc nho hon; hodc

e ché biéu hién phosphataza kiém duoc tiét ra tir phéi (SEAP) qua trung gian
CD154 nho trinh tu khoi dong t6i thiéu interferon-f (IFN-B) co thé cam Gng NF-xB
trong cac té bao HEK293 biéu hién 6n dinh SEAP va CD40 ngudi vai gia tri 1Cs bing

khodang 2,1x10®* M hodc nho hon.

-37-



32790

“Diéu hoa bao thu” chi céc bién dbi axit amin khong anh huong hogc lam thay
d6i dang ké cac dac trung lién két ctia khang thé chira trinh tu axit amin. Piéu hoa bao
thu bao gém céc thay thé, bd sung hodc lam mat axit amin. Thay thé bao thu 1a nhitng
thay thé trong d6 axit amin dwoc thay thé bang gdc axit amin co mach bén tuong tu.
Céc ho gde axit amin co mach bén tuong tu duge xac dinh rd va bao gom cac axit amin
c6 mach bén mang tinh axit (vi du, axit aspartic, axit glutamic), mach bén c¢ tinh bazo
(vi du, lysin, arginin, histidin), mach bén khoéng phéan cuc (vi du, alanin, valin, leuxin,
isoleuxin, prolin, phenylalanin, methionin), mach bén phan cuc khong tich dién (vi du,
elyxin, asparagin, glutamin, xystein, serin, threonin, tyrosin, tryptophan), mach bén
thom (vi du, phenylalanin, tryptophan, histidin, tyrosin), mach bén béo (vi du, glyxin,
alanin, valin, leuxin, isoleuxin, serin, threonin), amit (vi du, asparagin, glutamin),
mach bén nhanh beta (vi du, threonin, valin, isoleuxin) va mach bén chua luu huynh
(xystein, methionin). Ngoai ra, gdc tu nhién bit ky trong polypeptit co thé duoc thay
thé bfmg alanin, nhu da tung dugc mo ta Ve gay dot bién quét alanin (MacLennan va
cong sw, Acta Physiol. Scand. Suppl. 643:55-67, 1998; Sasaki va cong su (1998) Adv.
Biophys. (Tién bo trong vat ly sinh hoc) 35:1-24, 1998). Co thé thuc hién thay thé axit
amin cho cac khang thé theo sang ché bang cac phuong phap da biét, vi du, bang
phuong phéap gy dot bién PCR (Bang sang ché Hoa Ky S6 4,683,195). Hoac, ¢ the
tao cac thu vién bién thé béng c4c phuong phap di biét, vi du bang cach s dung cac
cddon ngau nhién (NNK) hodc codon khdng ngau nhién, vi du cddon DVK, cddon nay
ma hoa 11 axit amin (Ala, Cys, Asp, Glu, Gly, Lys, Asn, Arg, Ser, Tyr, Trp). Cac bién
thé khang thé tao thanh co thé duoc thir nghiém cac dic diém cta ching bang cac xét
nghi¢m dugc mo ta trong tai ligu nay.

Mic du cac phuong én minh hoa trong céc Vi du sang ché bao gom céc cap vang
bién d’éi, mot tr chudi nang va mot tu chudi nhe, nguoi co trinh dO trong nganh sé nhin
thdy cac phuong an thay thé co thé bao gom chi riéng ving bién doi chudi ning hoac
chudi nhe. Vung bién déi don co thé duge st dung dé sang loc cic mién bién doi c6 kha
nang tao thanh manh khang thé gan khang nguyén dac hiéu hai mién co kha nang, vi du,
lién két dac hidu vai CD154. Co thé thuc hién duoc sang loc bﬁng phuong phap sang loc
voi k¥ thudt biéu hién trén thue khudn, st dung, vi du, phuong phap tiép can 16 hop déi
ngau phan cap cong bd trong Bang sang ché quoc té Sé cong bd W0O1992/01047 nhu

duoc mo ta trong ban mo ta nay.

-38-



32790

C6 thé tao cdc khang thé theo sang ché bang céc ky thuat khac nhau. Vi dy, co
thé str dung phuong phép té bao lai ciia Kohler va Milstein, Nature (T nhién) 256:495,
1975 dé tao céc khang thé don dong. Trong phuong phap té bao lai, chudt nhat hodc
dong vat chu khac, nhu chugt hamster, chudt hoac khi, dugc tao mién dich béng CD154
cua nguoi, khi dudi soc hodc khi hodc cac manh cua CD154, nhu dang tan cua CD 154,
sau do la dung hop cac té bao 14 lach tur cac dong vat duoc tao mién dich béng céc 1é
bao u tuy, str dung cac phuong phap tiéu chuén dé hinh thanh céac té bao lai (Gooding,
Monoclonal Antibodies: Principles and Practice (Khang thé don dong: Nguyén 1y va
thue hanh), tr.59-103 (Academic Press, 1986)). Cac dong té bao v6 tinh phat sinh tu
céc té bao lai bat tir don duoc sang loc dé tao ra cac khang thé ¢6 cac dac tinh mong
mudn, nhu tinh dic hiéu cua lién két, c6 hodc khong co phin tng chéo, va ai luc doi
vol khang nguyén.

Cac dong vat chu khac nhau co thé duoc st dung dé tao céc khang thé theo sang
ché. Vi duy, c6 thé su dung chuot Balb/c dé tao céac khang thé. Khang thé tao tir chudt
Balb/c va cac dong vat khong phai la nguot khac co thé dugce nhan hoa bang cac cong
ngh¢ khac nhau dé tao nhiéu trinh tu giéng nguoi hon. Cac ky thudt nhan hoa vi du bao
o6m viée chon khung chat nhan ctia nguoi da duge biét t6i va bao gom ky thuét ghép
CDR (Bing sang ché Hoa Ky S6 5,225,539), ghép SDR (Bing sang ché Hoa Ky SO
6,818,749), Tai tao bé mat (Padlan, Mol Immunol (Mién dich hoc phan tr) 28:489-499,
1991), Tai tao bé mat béng cac géc quyét dinh dac hiéu (Cong bd don sang ché Hoa Ky
6 20100261620), thich tng véi con nguoi (hay thich ing vai khung ctia nguoi) (Cong
bd don sang ché Hoa Ky s6 US2009/0118127), Siéu nhin hoa (Bing sang ché Hoa Ky
S6 7,709, 226) va hudng dan chon loc (Osbourn va cing su (2005), Methods (Cdac
phuong phap) 36:61-68, 2005; Cong bd don sang ché Hoa Ky s6 5,565,332). Trong cic
phuong phéap nay, cac CDR cua cac khang thé me duoc chuyén dén cac khung cia nguoi
ma c6 thé duoe chon dua trén tinh tuong dong tong thé ciia ching d6i voi cac khung
me, dua trén thong tin chiéu dai, tinh tuwong d@ng hodc ciu trac hop chuén cia CDR
khung, hoac két hop cla cac thong tin nay.

Cac khang thé nhan hoa co thé duoc tdi vu hoa hon nita dé cai thién tinh chon
loc hodc ai lue d6i voi khang nguyén mong mudén bang cich hop nhét cic goc do khung
thay doi dé bao toan ai luc lién két (dot bién nguoc) bang cac ky thuat nhu cac ky thuat

dd cong bd trong Cong b6 don sang ché quoc té s6 W090/007861 va trong Bing sang
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ché qubc té S6 cong bd W092/22653, hodc bing cich dua bién doi vao CDR bat ky
dé cai thién, vi du, a1 luc cua khang thé.

C6 thé str dung chudt bién doi gen mang l6cut globulin mién dich (Ig) nguoi trong
bo gen ctia ching dé tao cic khang thé nguoi khang lai protein dich, va da dugce trinh bay
trong, vi du, Cong bd don sang ché qudc & s6 W090/04036, Bing sang ché Hoa Ky s6
6,150,584, Cong b6 don sang ché qubc té s6 W099/45962, Cong bd don sang ché quoc té
56 W002/066630, Cong bo don sang ché qubc té s6 W002/43478, Lonberg va céng sur,
(1994) Nature (Ty nhién) 368:856-9; Green va cong su (1994), Nature Genet. (Di truyéﬁ
hoc twnhién) 7:13-21; Green & Jakobovits (1998) Exp. Med. (Y hoc thuc nghiém) 188:483-
95; Lonberg va Huszar (1995) Int. Rev. Immunol.(Tap chi mién dich hoc qué'c 16) 13:65-93;
Bruggemann va cong sw (1991) Eur. J. Immunol. (Tap chi mién dich hoc chau A u)21:1323-
1326; Fishwild va cgng sw (1996) Nat. Biotechnol. (Cong nghé sinh hoc tw nhién) 14:845-
851; Mendez va cong su (1997) Nat. Genet. (Di Zruyérz hoc tw nhién) 15:146-156; Green
(1999) J. Immunol. Methods (Tap chi Céc phicong phdp mién dich hoc) 231:11-23; Yang
va cong sy (1999) Cancer Res. (Nghién cuu ung thu) 59:1236-1243; Briiggemann va
Taussig (1997) Curr. Opin. Biotechnol. (Ouan diém hién nay vé Cén gnghé sinh hoc) 8:455-
458; Cong bd don sang ché qubc té s6 W002/043478). Locut globulin mién dich néi sinh
trong cac con chudt nay co thé bi pha vo hodc bi lam mat, va it nhat mot ph?m hodc toan bd
l6cut globulin mién dich ngudi ¢o thé duoe dua vao bd gen chudt st dung kv thudt tai to
hop tuong déng hoac khong tuong déng, st dung nhiém sic thé chuyén doan, hodc su dung
gen nho. Cac cong ty nhu Regeneron (http:// www _regeneron com), Harbour Antibodies
(http://_www_harbourantibodies_com), Open Monoclonal Technology, Inc. (OMT)
(http://_www_omtinc_net), KyMab (http://_www_kymab com), Trianni
(http://_www.trianni_com) va Ablexis (http:// www ablexis com) co thé cam két cung
cap khang thé nguoi duoc dinh hudng khang lai khang nguyén chon loc str dung cong nghé
nhu moé ta ¢ phan trén.

C6 thé chon khang thé nguot tu thu vién biéu hién trén thuc khuén, trong do thuc
khuén duoc kién tao dé biéu hién globulin mién dich nguoi hodc cac ph?m cua chiing nhu
I'ab, khang thé don chudi (scFv), hoac cac vung bién ddi khang thé tao thanh cap hoac
khong tao cap (Knappik va cdng sie, ] Mol Biol (Tap chi sinh hoc phan tr) 296:57-86, 2000;
Krebs va cong sw, J Immunol Meth (Tap chi Phuong phap mién dich hoc) 254:67-84, 2001,

Vaughan va cong sw, Nature Biotechnology (Cong nghé sinh hoc tu nhién) 14:309-314,
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1996; Sheets va cong su, PITAS (HOA KY) 95:6157-6162, 1998; Hoogenboom va Winter,
J Mol Biol (Tap chi sinh hoc phan tr) 227:381,1991; Marks va cong siw, J Mol Biol (Tap
chi sinh hoc phan tir) 222:581, 1991). Cac khang thé theo sang ché co thé duoc phan lap, vi
du, tir thu vién biéu hién trén thuc khuan biéu hién vung bién ddi chudi ning va chudi nhe
ctia khang thé 1a protein dung hop voi protein 4o pIX cta thue khudn nhu duge mé té trong
Shi va cong su, J Mol Biol (Tap chi sinh hoc phan tir) 397:385-96, 2010 va Cong b6 don
sang ché quéc té s6 W009/085462). Céc thu vién duoc sang loc vé su lién két thue khuan
voi CD154 ngudi, khi dudi séc vashodc khi dudi dai va cac dong té bao dwong tinh thu duoc
co thé duoc dic trung hoa hon, cac Fab phan lap tir dung dich thuy phan dong té bao, va
duoc biéu hién la 1gG voi toan bo chiéu dai. Phuong phap bicu hién trén thuc khuén nay dé
phan lap khang thé nguoi duoe moé ta, vi dy, trong Bing sang ché Hoa Ky cac s6 5,223,409;
5.403,484; va 5,571,698 dén Ladner va cing su; Bing sang ché Hoa Ky cac s6 5,427,908
va 5, 580,717 dén Dower va céng sir; Bing sang ché Hoa Ky céc s6 5,969,108 va 6,172,197
dén McCafferty va céng sw; va Bang sang ché Hoa Ky céc sb 5,885,793; 6,521,404;
6,544,731, 6,555,313; 6,582,915 vi 6,593,081 dén Griffiths va cing su.

C6 thé thuc hién diéu ché khédng nguyén gay mién dich va san xudt khang thé don
dong bfmg ky thuat phu hop bat kv, nhu san xudt protein tai (0 hop. C6 thé cho dong vat sur
dung khang nguyén gdy mién dich dudi dang protein tinh ché, hodc hdn hop protein bao
2om toan bd té bao hodc phan chiét md hodc té bao, hodc khang nguyén co thé duoc tao de
novo (mdi) trong co thé dong vat tir cac axit nucleic md hoa khang nguyén noi trén hodc
mot phan clia no.

Khang thé theo sang ché co thé 1a khang thé nguoi hodc khang thé nhan hoa.

Trong mot s6 phuong an, khéng thé theo sang ché bao gdm khung VH ¢6 ngudn
goc tr gen dong mam ngudi VHI 1-69, VH4 4-39, VH1 1-02 hoac VH4 4-59.

Trong mot s6 phuong an, khang thé theo sang ché bao gém khung VL ¢6 nguon
goc tr gen dong mam nguodi VKIV B3, VKI 012 hodc VL3 3R.

Khang thé theo sang ché co thé 1a loai lgD, IgE, 1gG hoac IgM. Khang thé theo
sang ché co thé 1a loai [gG1, 1gG2, 1eG3, 1eG4.

Cac khang thé theo sang ché ¢o thé con duoc kién tao dé tao khang thé duoc
diéu hoa voi cac dac tinh twong ty hodc da dwoc thay déi so voi khang thé me. VH,
VL, cac vung hé“mg dinh, VH va VL, khung VH, khung VL, hodc CDR bat ky hodc tat

ca cac CDR frong s6 sau CDR c6 thé duoc kién tao trong cac khang thé theo sang ché.
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Khang thé theo sang ché ¢6 thé duoc kién tao bang k¥ thudt ghép CDR. Mot hoic
nhiéu trinh tw CDR cua céc khang thé theo sang ché co thé duoc ghép vai trinh tu cua
khung khac. Co thé thuc hién ghép CDR bing cac phuong phap duge md ta trong ban
mo ta nay. Trong mot s6 phuong an, khang thé theo sang ché bao gém VH bao 20m
HDCR1 c6 cac SEQ ID NO: 16, 17, 18, 19, 20 hogc 21, HCDR2 cd cac SEQ 1D NO:
22,23,24,25,26, 27 hodc 28, HCDR3 ¢o6 cac SEQ D NO: 29, 30, 31, 32, 33, 34 hoac
35, va VL bao gom LCDR1 ¢6 cac SEQ ID NO: 36, 37, 38. 39,40, 41 hoac 42. LCDR2
c6 cic SEQ ID NO: 44, 45, 6, 47. 48, 49 hodc 50, va/hodc LCDR3 ¢6 cac SEQ ID NO:
51,52, 53, 54,55, 56 hodc 57, trong d6 khung VH khong c6 nguén géc tvr VH1 1-69,
VH4 4-39, VHI 1-02 hodc VH4_4-59, va khung VL khong co ngudn goe tr VKIV_ B3,
VKI 012 hodc VL3_3R. Co thé thu duoc céc trinh tu khung duoc su dung o co sO di
liéu ADN chung hodc cac tham chiéu duoc cong bo bao oOm cdc trinh tr gen cta khang
thé dong mam. Vi duy, co thé tim thiy céc trinh ty protein dugc ma hoa va ADN dong
mam cho cic gen ving bién ddi chudi nhe va nang cua ngudi tai IMGT®, the
international ImMunoGeneTics information system® http://_www-imgt_org. Céc trinh
tu khung co thé duoc su dung dé thay thé cac trinh tu khung hién tai trong cac khang
thé theo sang ché 1a cac trinh tu thé hién phﬁn tram déng nhét trinh tu cao nhit déi voi
C4LB5, C4LB89, C4LBY4, C4LBI150, C4LBI1g9, C4LB191, C4LB199, C4LB231,
C41.B232, C4LB35 va CALB256.

Céc trinh tu khung cua cac khang thé me va cac khang thé duoc kién tao c6 thé
con duoc diéu hoa, vi du, bﬁng cac dot bién nguoc dé khoi phuc va/hodc cai thién lién két
cua khang thé tao thanh voi khang nguyén nhu duge mo ta trong, vi du, Bang sang ché
Hoa Ky S6 6,180,370. Cac trinh ty khung cua cac khang thé me va cac khang thé duoc
kién tao co thé con duoc diéu hoa bé“mg cach dot bién mot hodc nhiéu géc bén trong vung,
khung, hodc ngay ca bén trong mot hoac nhiéu vung CDR, dé loai bo cac epitope t& bao
T dé tir do giam tinh sinh mién dich tiém ning cua khang thé. Phuong phap nay con dugc
ot la “khu mién dich” va duge mo ta chi tiét hon trong Cong bé don sang ché Hoa Ky
5620030153043,

Cac géc CDR cua céc khang thé theo sang ché co thé duoc dot bién dé cai thién
mot hodc nhiéu déc tinh lién két cua khang thé duoc dé cap. Gay dot bién tai chd hodc
gdy dot bién qua trung gian PCR ¢0 thé duoc thuc hién dé dua (cac) dot bién vao, va

tac dung doi voi lién két khang thé, hodc dic tinh chitc ndng quan tam khac, co thé
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dugc danh gia trong cac thi nghiém trong ong nghiém hoic trong co th é 5'5/7g nhu dugc
mo ta trong ban md td nay va trong cac Vi du. Cac vi du vé thay thé co the duoc dua
vao la cac diéu hoa bao thi nhu duoc trinh bay ¢ phc?ﬁ trén. Ngoai ra, thong thuong
khoéng nhiéu hon mét, hai, ba, bdn hodc ndm géc bén trong vung CDR la duoc bién
doi.

Cac thay thé Fc c¢6 thé duge thuc hién dbi voi khang thé theo sang ché dé diéu
hoa thoi gian ban thai cua khang thé. Vi dy, mot hodc nhiéu thay thé trong cac thay
thé M252Y, $254T va T256E co thé duoc dua vao dé lam ting thoi gian ban thai cua
khéng thé tao thanh (Dall’Acqua va cdng sw, J Biol Chem (Tap chi Sinh hoa
hoc)281:23514-240, 2006).

Ngodi ra, cac khiang thé theo sang ché co thé duge diéu hoa sau khi dich ma
bang cac quy trinh nhu glycosyl héa, isome hoa, khu duong ra khoi glycogen hoac
diéu hoa cong hoa tri xay ra phi tu nhién nhu b6 sung céc gbe polyetylen glycol
(pegylation) va didu hoa bang cach lién két voi chat béo (lipidation). Cac diéu hoa nay
c6 thé xay ra trong co thé séng hoic trong ong nghiém. Vi dy, cac khang thé theo sang
ché ¢o thé duoc tiép hop vao polyetylen glycol (tiép hop voi PEG) dé tang muc duoc
dong hoc cua ching. Co thé thyc hién tiép hop bang cac ky thuat ma ngudi co hicu
biét trung binh trong linh vue da biét. Vide tiép hop cac khang the diéu tri voi PEG da
duoc ching to 1a lam tang cuong dugce luc hoc trong khi khong lam anh huong dén
chie nang (Knigh va cong su, Plateles (Tiéu ciu) 15:409-18, 2004; Leong va cong su,
Cytokine (Cytokin) 16:106-19, 2001; Yang va cong sw, Protein Eng (Tao dung
protein) 16:761-70, 2003).

Céc khang thé hodc manh khang thé theo sang ché co thé duoc diéu hoa dé ting
tinh bén, tinh chon loc, phan Ung chéo, ai luc, tinh sinh mién dich hodc cac dic tinh
sinh hoc hodc 1y sinh mong mudn khéc déu thude pham vi cua sang ché. Do bén cua
khéng thé chiu sur anh hudng bo1t mot s6 yéu t6, bao gém (1) su bao boc tur lo1 tung
mién riéng biét anh hudng dén do bén tir bén trong cla chiing,(2) twong tac giao dién
protein/protein tac dong lén sy tao thanh cdp HC va LC, (3) huy bo cac g6c phén cuc
va tich dién, (4) mang lién két H dbi véi cac gf)c phan cuc va tich dién; va (5) phan bo
o6¢ phan cuc va tich dién trén bé mat gitta cac luc lién phan tr va bén trong phan
khac (Worn va cong sw, J Mol Bio (Tap chi sinh hoc phan tu) 305:989-1010, 2001).

C6 thé nhin dang cac gbc gdy bat on cau tric tiém nang dua trén cau tric tinh thé cua
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khang thé hodc bang cach tao mé hinh phan tir trong mot sb truong hop nhit dinh, va
c6 thé kiém tra tac dong cla cic gbec nay ddi vai do bén ctia khang thé bang cach tao
va danh gia bién thé mang dot bién trong cic g6c duoc nhan dang. Mot trong cac cach
lam tang do bén khang thé la nang diém gita chuyén hoa nhiét (Twm) duoc do bang
Phan tich nhiét quét vi sai (Differential scanning calorimetry, DSC). Nhin chung, T
protein twong quan vol do bén cua noé va tuong quan nghich véi dd nhay cua no doi
v6i sur dudi ra va bién tinh trong dung dich va cac quy trinh phan huy phuy thude vao
xu hudng dudi ra cia protein (Remmele va cdng sw, Biopharm (Duoc phﬁm sinh
hoc)13:36-46, 2000). Mot s6 nghién ctu phat hién mdi tuong quan giira sy xép hang
d6 bén vat Iy cua céc ché pham duogc do dé bén nhiét bang DSC va do bén vat 1y duoc
do bang cac phuong phap khac (Gupta va cgng sw, AAPS PharmSci 5E8, 2003; Zhang
va cong sir, J Pharm Sci (Tap chi Khoa hoc dugc) 93:3076-89, 2004; Maa va cong su,
Int J Pharm (Tap chi duoc quéc té) 140:155-68, 1996; Bedu-Addo va céng sw, Pharm
Res (Nghién ctru dugc) 21:1353-61, 2004; Remmele va cong suw, Pharm Res (Nghién
ctru dugc) 15:200-8, 1997). Cac nghién cuu ché pham cho rang Ty ctia Fab ¢6 bao
ham vé do bén vat 1y dai han cta khang thé don dong tuong tng.

Trong mot s6 phuong an, khang thé theo sang ché la khang thé dac hiéu doi.

Trong mot s6 phuong an, khing thé theo sang ché la khang thé da dac hicu.

Cac khang thé don diic hiéu lién két dac hiéu véi CD154 theo sang ché o thé duoc
kién tao thanh cac khang thé dic hiéu doi, cling thuoc pham vi cta sang ché. Cac vang VL
va/hodc VH ciia khang thé theo sang ché co thé duoc kién tao bang cac phuong phap da
cong bd thanh cic khang thé dic hiéu doi don chudi, nhu cic céu trie nhu thiét ké Tand Ab®
(Cong bd don sang ché qubc t& s WO1999/57150; Céng bé don sang ché Hoa Ky $0
US2011/0206672) hodc thanh cac scFV dac hiéu doi, la cac cAu tric nhu céc cdu tric cong
bé trong Béng sang ché Hoa Ky sb 5,869,620; Cong b6 don sang ché qubc té sb
WO1995/15388, Cong bé don sang ché quée té s6 WO1997/14719, hodc Cong bo don sang
ché quoc té s6 WO2011/036460.

Céc vang VL va/hodc VH cua khang thé theo sang ché co thé duoc kién tao thanh
khang thé dic hidu doi day du chiéu dai, trong do mdi nhénh cua khang thé lién két voi
mot khang nguyén hodc epitope khac nhau. Cac khang thé dac hiéu do6i nay co thé duoc
tao biang cach didu hoa cac twong tic CH3 gitra hai chudi niing cua khéang thé dé tao cac

khang thé dac hiéu doi, st dung cac ky thudt nhu ky thuat mo ta trong Béng sang ché
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Hoa Ky s6 7,695,936; Cong bb don séang ché qubc t& sé W0O2004/111233; Cong bo don
sang ché Hoa Ky s6 2010/0015133; Cong bd don sang ché Hoa Ky s6 2007/0287170;
Cong bd don sang ché qubc t& s6 W0O2008/119353; Cong bd don sang ché Hoa Ky s6
2009/0182127; Cong bd don sang ché Hoa Ky s6 2010/0286374; Cong bd don sang ché
Hoa Ky s6 2011/0123532; Cong bd don sang ché qubc té s6 WO2011/131746; Cong bd
don sang ché quéc té s6 WO2011/143545; hoac Cong bd don sang ché Hoa Ky s6
2012/0149876.

Vi du, cac khang thé dac hiéu déi co thé dugc tao trong dng nghiém trong moi
truong khoéng co té bao bﬁng cach dua cac dot bién bat ddi xung vao cac vang CH3
cua hai khang thé déng dime don dac hiéu va tao thanh khang thé di dime dac hicu doi
tu hat khang thé d6ng dime don dac hiéu me trong cac diéu kién khur dé cho pheép
isome hoa lién két disulfua theo cdc phuong phap duge mo ti trong Cong bé don sang
ché quéc té s6 WO2011/131746. Trong cac phuong phép, hai khéng thé ludng tri don
dic hieu duoc kién tao dé cd mot s6 thay thé nhat dinh tai mién CH3 lam tang cuong
tinh bén di dime; cac khang thé duwoc i cling nhau trong céc diéu kién khu du dé cho
phép cic xystein trong ving ban 1é trai qua qu trinh isome hoa lién két disulfua; t
d6 tao ra khang thé dac hiéu doi b§1ng cach trao d6i nhanh Fab. Cac diéu kién 0 nudi
C'ﬁy ¢6 thé duoc khoi phuc lai tinh trang khong khu. Vi du vé céc chéat khu ¢é thé duoc
su dung la 2- mercaptoetylamin (2-MEA), dithiothreitol (DTT), dithioerythritol
(DTE), glutathion, tris(2-carboxyetyl)phosphin (TCEP), L-xystein va beta-
mercaptoetanol, t6t nhat la chat khi duoc chon tr nhém bao oom; 2-
mercaptoetylamin, dithiothreitol va tris(2-carboxyetyl)phosphin. Vi du, co thé u trong
it nhat 90 phut trong nhigt do it nhat béng 20°C v6i sy ¢6 mat cua it nhat 25 mM 2-
MEA hodc véi su ¢ mat cta it nhét 0,5 mM dithiothreitol véi do pH bﬁng tor 5-8, vi
du voi d6 pH bang 7,0 hodc d6 pH bang 7,4.

Vi du vé cac dot bién CH3 c6 thé duoc st dung trong chudi ning thir nhat va
chudi ndng tht hai cua khang thé dac hiéu doi 1a K409R va/hodc F405L.

Cac céu truc dic hiéu doi bd sung ma cac ving VL va/hoac VH cua khang thé
theo sang ché co thé hop nhét vao, vi du, 1a cac globulin mién dich cta mién bién doi
kép (DVD) (Cong bd don sang ché qubce t& s6 WO2009/134776), hodc cic ciu tric bao
o6m cac mién nhi trung hoa khac nhau dé két ndi véi hai nhanh cta khang thé ¢o tinh

dac hiéu khac nhau, nhu cau truc leuxin zipper hodac cac mién nhi trung hoa colagen
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(Cong bd don sang ché qubc t& s6 W0O2012/022811, Bing sang ché Hoa Ky s6
5,932,448; Cong bd don sang ché Hoa Ky s6 6,833,441). DVD la cac khang thé day du
chiéu dai bao gérn chudi niang co ciu trac Vhl-cau n6i-VH2-CH va chudi nhe c6 cdu
triic V11-cau n6i-VL2-CL; cau nbi 14 tiy chon.

SéngchécﬁngdéngthdidéxuétkhéngthédéikhénghénkétdécfﬁéuvéiC[ﬂ54
¢6 SEQ ID NO: 1 ¢6 mét sb trinh ty VH va VL nhit dinh, trong do VH khang thé duoc -
mé hoa boi polynucleotit thir nhit va VL khéng thé duoc ma héa bai polynucleotit tong
ththﬁPmLI%ﬂynudeoﬁtcéthéléaxﬁdeoxynuckh:bésung(AIHﬂbésungLvécéthé
duoc t6i wu codon dé biéu hién trong vat chi phtt hop. Ti wu hoa codon 1a mot ky thuat
duoc biét dén rong rai.

Trong mot s& phuong an, polynucleotit ma hoa VH hodc VL khang thé theo

~ sang ché bao gom cac trinh tu c6 ciac SEQ ID NO: 76, 77, 78 hoic 79.

SEQ ID NO: 76 (ma hoda VH cua C4LB231)
GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGA
CAGAGTGACCATCACCTGTCGGGCCAGCCAGAGCATCAGCAGCTACCTGA
ACTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACTAC
GCCAACAGCCTGCAGAGCGGCGTGCCCAGCAGATTCAGCGGCAGCGGCTC
CGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGC
CACCTACTACTGCCAGCAGAGCGACAGCATCCCCTGGACCTTCGGCCAGG
GCACCAAGGTGGAAATCAAG

SEQ ID NO: 77 (ma hod VL cua C4LB231)
CAGGTCCAGCTGGTGCAGTCTGGCGCCGAAGTCGAAGAAACCCGGCAGCA
GCGTGAAGGTGTCCTGCAAGGCCAGCGGCGGCACCTTCAGCAGCTACGGC
ATCAGCTGGGTCCGACAGGCCCCAGGACAGGGCCTGGAATGGATGGGCT
GGATCAGCCCCATCTTCGGCAACACCAACTACGCCCAGAAATTCCAGGGC
AGAGTGACCATCACCGCCGACGAGAGCACCAGCACCGCCTACATGGAAC
TCGAGCAGCCTGCGGAGCGAGCGACACCGCCGTGTACTACTGCGCCAGAAG
CCGGTACTACGGCGACCTGGACTACTGGGGCCAGGGCACCCTGGTCACCG
TGTCCTCT
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SEQ ID NO: 78 (ma hoa VH cua C4LB191)
CAGGTGCAGCTGGTGCAGAGCGGCGCTCAGGTGCAGCTGGTGCAGTCTGG
CGCCGAAGTGAAGAAACCTGGCGCCAGCATGAAGGTGTCCTGCAAGGCC
AGCGGCTACACCTTCACCGACTACTACATCCACTGGGTGCGCCAGGCCCC
AGGCCAGGGACTGGAATGGGTGGGACGGTTCAACCCCAACAGCGGCGAC
ACCAACGGCGCCCAGAAATTCCAGGGCAGAGTGACCATGACCCGGGACA
CCAGCATCAGCACCGCCTACATGGAACTGACCCGGCTGCGGAGCGACGAC
ACCGCCGTGTACCACTGTGCCAGAGAGGGCGAGCTGGCCGGCATCTTCTT
CGACTACTGGGGCCAGGGCACCCTGGTGACAGTGTCCAGC

SEQ ID NO: 79 (ma hoa VL cua C4LB191)
AGCTACGAGCTGACCCAGCCCCCCAGCGTGTCCGTGTCTCCTGGCCAGACC
GCCAGCATCACCTGTAGCGGCGACAAGCTGGGCGACAAATACGTGTCCTG
GAACCACCAGAAGCCCGGCCAGAGCCCCGTGCTGGTGATCTACCAGGACC
GGAAGAGGCCCAGCGGCATCCCCGAGAGATTCAGCGGCAGCAACAGCGG
CAACACCGCCACCCTGACCATCAGCGGCACCCAGGCCATGGACGAGGCCG
ACTACTACTGCCAGGCCTGGGACAGCAGCACCGTGGTGTTCGGCGGAGGC
ACCAAGCTGACCGTGCTG

Sang ché con dé xuét polynucleotit dugc phan 1ap ma hoa viung bat ky trong cic
ving bién doi chudi ning, ving bién ddi chudi nhe cua khang thé, chudi ndng va/hodc
chudi nhe cia khang thé theo sang ché. Trong ban md ta ndy co trinh bay mot sO vi du
nhit dinh vé polynucleotit, tuy nhién, trong truong hop co suy bién ma di truyén hoic
wu tién codon trong hé biéu hién di cho, cac polynucleotit khac md hoa cac khang thé
theo sang ché ciing nam trong pham vi cia sang ché. Cac vi du vé polynucleotit la cac
polynucleotit ¢o cac trinh tw dugc biéu hién trong cac SEQ ID NO: 76, 77, 78 VA 79.
Céc trinh tu polynucleotit md hoa VH hodc VL hodc manh cua ching cua khang thé
theo sang ché c6 thé lién két vai mot hodc nhiéu ph?m tor diéu hoa, nhu trinh tw khoi
dong hodc trinh ty tang cwong, cho phep biéu hién trinh tu nucleotit trong té bao chu du
dinh. Polynucleotit co thé 1a ADN bb sung.

Sang ché dong thoi dé xuat vecto bao gdm polynucleotit theo sang ché. Cac
vecto nay co thé 1a vecto plasmit, vecto virul, vecto dé biéu hién virut Baculo, cic

vecto nén gen nhay hodc vecto bat ky phu hop dé dua polynucleotit t6ng hop theo sang
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ché vao sinh vat hodc nén di truyén da cho bang phuong tién bat ky. Vi du, cdc
polynucleotit ma hoa cdc vung bién ddi chudi nang va/hodc nhe clia khang thé theo
sang ché, o thé lién két véi mién hang dinh, s& duoc dua vao cac vecto biéu hién. Cac
chudi nang va/hodc nhe cd thé duoc tach dong trong cac vecto biéu hién gidng nhau
hoidc khac nhau. Cac doan ADN ma hoa cac chudi globulin mién dich c6 thé duoc lién
lét voi cac trinh tu kiém soat trong (cac) vecto biéu hién, dam bao biéu hién cla cac
polypeptit globulin mién dich. Cac trinh ty kiém soat bao gom trinh tu tin hiéu, trinh
tur khai dong (vi du, cac trinh tu khoi dong khong tuong dong hodc lién két tu nhién),
cac phan tir trinh ty ting cudng, cac trinh tu két thuc phién ma, duoc chon dé tuong
thich voi té bao chu duoc chon dé biéu hién khang thé. Khi vecto da duoc hop nhat
vao vat chu phu hop, vat chu dugc gitt trong cac diéu kién phu hop voi biéu hién muc
cao cua protein dugc ma hoa boi polynucleotit hop nhat.

Cac vecto biéu hién phu hop thong thuong duge nhin ban trong sinh vit chu
dudi dang thé bd sung hodc dudi dang mot phan tich hop ciia ADN nhiém sdc thé cua
vat chu. Nhin chung, cac vecto biéu hién chta cac diu an chon loc nhu khang
ampixilin, khdng hygromyxin, khang tetraxyclin, khang kanamyxin hodc khang
neomyxin dé cho phép phat hién céc t& bao nay bién nap bang cac trinh tu ADN mong
mudn.

Céc thanh phan trinh ty ting cuong va trinh tu khoi dong phu hop da duoce biét
dén trong nganh. D61 véi biéu hién trong té bao nhén thyc, cac trinh tu khoi dong vi du
bao gém cac thanh ph?m trinh tu ting cuong va trinh ty khoi dong gen globulin mién
dich chudi nhe va/hoic chudi ning; trinh tw khai dong sém tire thi cua virut cytomegalo
& ngudi; trinh tu khoi dong thymidine kinaza cua virut herpes don dang; trinh tu khot
dong som va tré SV40; trinh tu khoi dong c6 mat trong cac lap lai doan cudi dai han
virut retro; trinh tu khoi dong metallothionein-I cua chudt; va céac trinh tw khoi dong dac
hiéu m6 khac nhau da biét trong nganh. Nguoi co hiéu biét trung binh trong linh vuc
biét rd cach lya chon vecto va trinh ty khéi dong phu hop.

Nguol co hiéu biét trung binh trong linh vuc ciing biét 16 mot s6 lugng lon cac
vecto va trinh tu khot ddng phu hop; nhiéu loai da c6 ban trén thi truong dé tao cac cau
trac tai (6 hop chu dé. Sau day la cac vi du vé vecto. Vi khuan: pBs, thé thuc khuan,
PsiX 174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene, La
Jolla, Calif., USA); pTrc99A, pKK223-3, pKK233-3, pDR540, va pRITS (Pharmacia,
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Uppsala, Sweden). Nhan thuc: pWLneo, pSV2cat, pOG44, PXR1, pSG (Stratagene)
pSVK3, pBPV, pMSG va pSVL (Pharmacia).

Sang ché dong thoi dé xuét (¢ bao chu bao gdm mot hodc nhiéu vecto theo sang
ché. “Té bao chi" chi té bao ma vecto duoc dua vao. Can hiéu rang thuat ngl té bao
cht khéng nhitng chi té bao chu thé cu thé ma con chi thé hé con cia té bao nay, va
cung chi dong t& bao 6n dinh duoc tao tir té bao chu thé cu thé. Do co thé xay ra cac
diéu hoa nhét dinh trong céc thé hé tiép theo do cac anh huong tir dot bién hodac moi
truong, thé hé con co thé khong ddng nhat véi té bao me, nhung van trong pham vi
clia thudt ngit "té bao chu" st dung trong ban mo ta nay. Cac té bao chi c6 thé 1a té
bao nhan thuc, té bao nhén so, té bao thuc vat hodc té bao ¢6 khuén.

Escherichia coli, tryuc khuén, nhu Bacillus subtilis, va cac vi khudn duong ruot
(enterobacteriaceae) khac, nhu Salmonella, Serratia, va cac loai Pseudomonas khac nhau
la cac vi du vé té bao chl nhan so. Céc vi trung khac, nhu men, cung hivu ich cho vige
biéu hién. Nam men Saccharomyces (vi du S. cerevisiae) va Pichia la cac vi du vé té bao
cht men phu hop. Cac té bao nhan thuc, vi du, co thé co nguén géc la dong vat co v,
con trung, gia cam, hodc cac loai dong vét khac. Céc té bao nhan thuc ngudn goc dong
vat c6 vi bao gdm cac dong t& bao bat tr nhu cac dong té bao lai hodc dong té bao u tuy
nhu cac dong té bao chudt SP2/0 (Bo suu tap gibng chuan ctia My (American Type
Culture Collection, ATCC), Manassas, VA, CRL-1581), NSO (B¢ suu tdp chau Au vé
nuéi céy té bao (European Collection of Cell Cultures, ECACC), Salisbury, Wiltshire,
UK, ECACC No. 85110503), FO (ATCC CRL-1646) va Ag653 (ATCC CRL-1580). Vi
du v& dong té bao u tily ngudi 1a U266 (ATTC CRL-TIB-196). Cac dong té bio hitu ich
khac bao gém cac dong té bao co nguén géc tlr té bao buéng trirng chudt hamster Trung
Qubc (CHO) nhu CHO-K1SV (Lonza Biologics, Walkersville, MD), CHO-K1 (ATCC
CRL-61) hoac DG44.

Sang ché dong thoi dé xuéit phuong phép tao khang thé theo sang ché, bao gom budc
nudi cdy té bao chu theo sing ché trong cac diéu kién ma trong do khang thé duge bicu
hién, va budc thu hdi khang thé duoc san sinh tu té bao chu. Céac phuong phap tao khang
thé va tinh ché chung duoc biét dén rong rai trong nganh. Khi da duoc téng hop (béng cach
hoa hoc hodc tai 6 hop), toan b khang thé, cdc dime cua chang, cac chudi nang vivhoic
nhe riéng biét, hodc cac manh khang thé khac nhu VH va/hodc VL, co thé duoc tinh ché

theo cac quy trinh tiéu chuén, bao gdm két tua nhom sulfat. cot i luc, sac ky cot, tinh ché
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sic ky 16ng hiéu nang cao (HPLC), dién di trén gel, v.v. (xem khai quat Scopes, Protein
Purification (Pham vi, tinh ché protein) (Springer- Verlag, N.Y ., (1982)). Khang thé chu dé
¢6 thé hiu nhu 14 tinh khiét, vi du, tinh khiét & mac it nhat khoang 80% dén 85%, it nhat
khodng 85% dén 90%, it nhét khoang 90% dén 95%, hodc it nhat khodng 98% dén 99%,
hoac tinh khiét hon nita, vi du, khong c6 cac chit nhiém ban nhu manh vun té bao, cac dai
phén ti, v.v. khdng phai 1a khang thé chu dé.

Séng ché cling dong thoi dé xuit phuong phap tao khang thé dbi khang lién két
dac hiéu voi CD154 c6 SEQ ID NO: 1, bao gom:

budc hop nhét polynucleotit thit nhat ma hoa VH ctia khang thé va polynucleotit
thir hai ma hoa VL clia khang thé vao vecto biéu hién;

budc bién nap té bao chu voi vecto biéu hién;

bude nudi cdy té bao chu trong moi truong nudi cdy trong cac diéu kién trong
do VL va VH duoc biéu hién va tao thanh khang thé; va

budce thu hoi khang thé tir t& bao chu hodc méi trudong nudi céy.

Céac polynucleotit ma héa céc trinh tu VH hodc VL nhat dinh theo sang ché co
thé duoc hop nhit vao cac vecto bang cac phuong phap sinh hoc phan tir tiéu chuan.
Thuc hién bién nap, nudi cdy, biéu hién khang thé va tinh ché té bao chu bang cac

phuong phap da duoc biét dén rong rai.

Phuong phéap diéu tri

Céc khang thé dbi khang lién két ddc hiéu voi CD154 theo sang ché, vi du cac
khang thé¢ C4LBS, C4LBRY, C4LB94, C4LB150, C4LB189, C4LB191, C4LB199,
C4LB231, C4LB232, C4LB35 va C4LB236, c6 thé duoc st dung dé dicu tri va/hoic
ngan netra tinh trang hodc bénh bat ky trong d6 su doi khang cac tic dong cia CD154
co thé didu tri hiéu qua va co thé giam céc tridu chimg cia bénh. Cac vi dy bao 90m
diéu tri cac tinh trang di ung, tu mién, ung thu, cdy ghép, GVHD, viém va céc tinh
trang khac, cu thé 1a cac tinh trang trong do su cam wng dung nap va/hodc sy trc ché
mién dich thé dich duoc mong mubn vé mat diéu tri. Cac bénh c6 thé duoc diéu tri
bﬁng cac khang thé theo sang ché 1a cac bénh viém qua trung gian mién dich hodc bénh
tu mién nhu viém khép, lupus ban do hé thong (SLE), bénh viém rudt, ciy ghép, ghép

than, cdy ghép da, ghép tuy xuong, bénh mang ghép chong lai ky chu (GVHD), giam
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tiéu cau mién dich (ITP), xo cing rai rac, viém tuyéﬁ giap, tiéu duong loai I hodc xo
vira dong mach.

Ngoai viéc chi trc ché cac twong tac CD154-CD40, li¢u phap khang CD154 con
gdy ra cam ung dung nap mién dich (Gordon va cdng su, Diabetes (Tiéu duong) 47:
1199-1206, 1988); Markees va cong su, Transplantation (Céy ghép) 64: 329-335,
1997; Jarvinen va cong sy, Transplantation (Céy ghép) 76: 1375-1379, 2003; Quezada
va cong sur, Blood (Mau) 102: 1920-1926, 2003; Frleta va cdng su, J Immunother (Tap
chi Liéu phap mién dich) 26: 72-84, 2003; Elster va cong su, Transplantation (Cay
ghép) 72: 1473-1478,2001; Benda va cdng sy, Cell Transplantation (Céy ghép té bao)
[1: 715-720, 2002; Wekerle va Sykes, Annual review of medicine (Tap chi y khoa
nién san) 2001. 52: 353-370'?; Camirand va cong sy, Transplantation (Cdy ghép) 73:
453-461, 2002).

Sang ché con dé xuét phuong phap diéu tri bénh viém qua trung gian mién dich
hodic bénh tu mién, bao gém budc cho dbi tuong can diéu tri st dung mot luong diéu
tri htru hi¢u khang thé theo sang ché trong trong khodng thot gian du dé dicu tri bénh
viém qua trung gian mién dich hodc bénh tu mién.

Sang ché con dé xuét phuong phap diéu tri bénh viém khdp, bao 26m bude cho
doi tuong can diéu tri st dung mot luong diéu trj hitu hiéu khang thé theo sang ché
trong trong khoang thoi gian du dé diéu tri bénh viém khép.

Trong mot s6 phwong 4n, viém khop 1a viém khop tré em, viém khop dang thap,
viém khop vay nén, hoi chimg Reiter, viém cot song dinh khdp, hodc viém khop gut.

Séang ché con dé xuit phuong phip diéu tri bénh lupus, bao o6m budc cho doi
twong cin dicu tri st dung mot lugng didu trj hiru hiéu khang thé theo sang ché trong
trong khoang thoi gian du dé diéu tri bénh lupus.

Trong mot s6 phuong an, bénh lupus la lupus ban do hé théng (SLE) hodc lupus
ban do ¢ da (CLE).

Trong mot s6 phuong an, d6i twong mac bénh viém than do lupus.

Sang ché con dé xuat phuong phap diéu tri bénh viém rudt, bao g61n budc cho doi
tuong can diéu tri st dung mot luong diéu tri hitu hiéu khang thé theo sang ché trong trong
khoang thot gian du dé diéu tri bénh viém rudt.

Trong mot $6 phuong an, bénh viém rudt 1a bénh Crohn.

Trong mot sO phuwong an, bénh viém rudt la bénh viém loét dai trang.
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“Siy didu tri” hay “didu tri” chi viéc diéu tri dé chita tri bénh. Céc ca nhan cin
diéu tri bao g6m nhitng nguoi duoc chan doan mic chirng réi loan hodc triéu ching cua
chung roi loan. Cac ddi tuong co thé duoc dicu tri con bao gdm nhiing ngudi c6 xu
hudng hoac rit d& méc chung roi loan, trong d6 chimg r6i loan can phai dugc ngan ngua.
Cac két qua 1am sang c6 loi hodc mong mubn bao g@)m su lam giam triéu chung, thu
nhé pham vi cua bénh, 6n dinh (tic 1a khong bién ddi xAu di) tinh trang cua bénh, lam
can tro hodc lam cham lai sy tién trién ciia bénh, cai thién hoac giam bot tinh trang bénh,
va thuyén giam (mot phén hoic toan bo), cho du céc két qua nay co thé duge phat hién
hoac khong duge phat hién. Két qua lam sang co 11 bao g6m, & doi tuong da duoc diéu
tri, vi dy, la sy giam tang sinh té béo'B hoac té bao tua, giam cac cytokin viem, cac phéan
{0 gdn két, cac proteaza, cac globulin mién dich (trong cac truong hop trong do cac té
bao mang CD40 la té bao B), céc két hop cua cac két qua co lgi ndy, ting san luong
protein khang viém, giam 56 lugng té bao ty phan g, ting dung nap mién dich, tc ché
su s6ng sot cua té bao tu phan ang, va/hodc giam mot hodc nhidu triéu ching bang céach
kich thich céc té bao biéu hién CD40 bang CD154.

Co thé danh gia dap tng lam sang bang cach ky thudt sang loc nhu quet chup
anh cong huong tr (MRI), chup anh X-quang, chup cit 16p dién toan (CT), phén tich
do va dém (& bao theo dong (flow cytometry) hay phan tich t¢ bao hoat héa huynh
quang (FACS), m6 hoc, bénh hoc dai thé, xét nghiém héa hoc mau, bao gébm nhung
khong gidi han trong céc thay d6i duoc phat hién bang ELISA, RIA, sac ky, v.v.

Cac khang thé vi du c6 thé duge st dung trong cac phuong phap theo sang ché
bao gom VH, VL, cac ving HCDR va/hoic LCDR nhu duge trinh bay trong Bang 2,
Bang 3, Bang 4, Bang 5, Bang 6, Bang 7, Bang 8, Bang 9, Bang 13 va Bang 14, va cac
khang thé C4LB5, CALB8Y, C4LBY4, C4LB150, C4LB189, C4ALBI191, C4LB199,
C4LB231, C4LB232, C4LB35 va C4LB236. 7

Cac phuong phap theo sang ché ¢o thé dugce su dung dé diéu tri doi tuong la
loai dong vat bat ky. Céac vidu veé céc dbi tuong co thé duoc diéu tri nay bao gém dong
vét ¢6 va nhu con nguoi, loai gam nhim, cho, meéo va dong vat nong trai.

Céc khang thé theo sang ché ¢6 thé hitu ich trong viéc diéu ché duoc phdm cho
viéc diéu tri nay, trong do duge pham dugc didu ché dé st dung theo licu lwong dugc
xac dinh trong ban mo ta nay.

C6 thé str dung khang thé theo sang che két hop voi tac nhan diéu tri thir hat.
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Thc nhan didu tri tht hai co thé 1a liéu phap da biét dé diéu tri cde bénh viém va bénh
tu mién, bao gom tic nhan bét ky hodc két hop céc tdc nhan dugc biét 1a co hiéu qua, hoac
tac nhan di duoc st dung hodc dang dugc su dung, dé diéu tri bénh viém va bénh tu mién.
Cac tac nhan va thude diéu tri nay bao gém phau thudt hodc cac thu thuat ph§L1 thuat (vi duy,
thu thuat cit bo lach, thu thudt cit bo hach bach huyét, thu thuat citbo tuyén giap, tach héng
huyét cau ra khoi dich tuong, tach bach cau, céy ghép té bao, mo, hodc co quan, thu thudt
rudt, truyén dich co quan, v.v.), liéu phap xa tri, liéu phap nhu liéu phap su dung steroit va
liéu phap khong steroit, liéu phap hormon, liéu phap cytokin, liéu phap vi cac tac nhan su
dung trén da (vi du, cac tac nhan dung tai cho duoc st dung dé diéu tri cac tinh trang vé da
nhu di img, viém da tiép xuc, va bénh vay nén), liéu phap uc ché mién dich, va liéu phap
khang thé don dong khang viém khac.

Tac nhan diéu tri tha hai co thé 1a corticosteroit, thude diéu tri Ot rét, thude e
ché mién dich, thube pay doc té bao, hodc thube diéu hoa té bao B.

Trong mot s6 phuong an, tac nhan diéu tri tha hai la prednison, prednisolon,
metylprednisolon,  deflazcort, hydroxycloroquin, azathioprine,  metotrexat,
xyclophosphamit, mycophenolate mofetil (MMI?), mycophenolate natri, xyclosporin,
leflunomide, tacrolimus, RITUXAN® (rituximab), hoac BENLYSTA® (belimumab).

Trong mot s6 phwong én, co thé su dung khéang thé theo sang ché két hop voi tac
nhan diéu tri tha hai. Cac vi du ve tac nhan diéu tri thir hai 1 corticosteroit, thude khang
viem khong steroit (NSAID), salixylat, hydroxycloroquin, sulfasalazin, thude gay doc té
bao, thude e ché mién dich, khang thé diéu hoa mién dich, metotrexat, xyclophosphamit,
mizoribin, clorambucil, xyclosporin, tacrolimus (FK506; ProGrafrM), mycophenolate
mofetil, va azathioprine (6-mercaptopurin), sirolimus  (rapamycin), deoxyspergualin,
leflunomide va cac chit twong tur malononitriloamide; cac khang thé khang CTLA4 va cac
san pham dung hop Ig, cac khang thé chit kich thich khang lympho bao B (vi du,
LYMPHOSTAT-BTM) va cac san pham dung hop CTLA4-Ig (BLyS-lg), cac khang the
khang CD80, cac khang thé khang t& bao T nhu céc khang thé khang CD3 (OKT3), khang
CD4, cac corticosteroit nhu, vi du, clobetasol, halobetasol, hydrocortison, triameinolon,
betametason, fluocinole, fluocinonide, prednison, prednisolon, metylprednisolon; cac thude
chéng viém khong steroit (NSAID) nhu, vi du, sulfasalazin, cac dugc pham chita
mesalamin (dugc goi la cac chit 5-ASA), celecoxib, diclofenac, etodolac, fenprofen,

flurbiprofen, ibuprofen, ketoprofen, meclofamate, meloxicam, nabumetone, naproxen,
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oxaprozin, piroxicam, rofecoxib, salixylat, sulindac, va tolmetin; cac chit tc ché
phosphodiesteraza-4, cac khang thé khang TNFo REMICADE® (infliximab), SIMPONI®
(golimumab) va HUMIRA® (adalimumab), talidomit hodc cac chit twong tu nhu
lenalidomit.

Cac khang thé theo sang ché co thé duoc st dung két hop véi tac nhéan diéu tri
thur hai d611g tho1, mot cach tuén tu hodc riéng biét.

C6 thé danh gid hiéu qua diéu tri hodc RA theo hiéu qua duoc do bing cac dap
ung lam sang dugce xdc dinh theo ticu chuin cua Hoi Thap khép hoc Hoa Ky (American
College of Rheumatology), ti€u chuén cta Lién doan chéng thip khop chau Au
(European League of Rheumatism), va tiéu chudn khac bat ky. Xem, vi du, Felson va
cong su (1995) Arthritis Rheum. (Viém khop dang thép) 38: 727-35 va van Gestel va
cong su (1996) Arthritis Rheum (Viém khop dang thap). 39: 34-40.

Phuong thttc st dung/Duoc phém

Sang ché dé xuét cac duoc pham bao g6m cac khang thé doi khang lién két dac
hiéu voi CD154 theo sang ché va chat mang duoc dung. Pé st dung trong diéu tri, cac
khéng thé theo sang ché c6 thé duoc diéu ché lam duoc pham chitra lugng hiru hiéu
khang thé lam hoat chét trong chat mang dugc dung. Thudt nglt "chat mang" chi chat
pha lodng, ta chit, ta duoc, hoic chit van chuyén ma hoat chit dugc su dung voi no.
Céc chat mang nay co thé 1a chét long, nhu nude va diu, bao gdm chat 1ong cua dau
hoa, dong vat, rau cu hodc ngudn gbe téng hop, nhu dau dau phong, dau nanh, dau
khoang, dau me, v.v. Vi duy, co thé st dung dung dich mudi dang trvong 0,4% va glyxin
0,3%. Cac dung dich nay v trung va thuong khong co vat chat dang hat. Chang ¢6
thé duoc khu trung bang k¥ thuat khu trang thong thuong da biét (vi du, loc). Cac ché
phém c6 thé chira chat phu tro duoc dung can thiét dé phu hop vai céc tinh trang sinh
Iy hoc lién quan nhu chat dém va diéu chinh pH, chét 6n dinh, chat lam day, chat boi
tron va chit tao mau, v.v. Nong do phan tu hodc khang thé theo sang ché trong duoc
pham nay co thé thay doi trong pham vi rong, fire [a, t nho hon khoang 0,5%, thong
thuong dén it nhit khoang 1% lén dén mic 5%, 10%, 15%, 20%, 25%, 30%, 35%,
40%, 45% hodc 50% khéi luong va sé dugce lya chon cha yéu theo liéu luong, thé tich
chéat 1ong, do nhat theo yéu cau, v.v., theo duong ding cu thé duoc chon. Cac chét

mang va ché pham phu hop, bao gom céc protein ¢ nguoi khac, vi du, albumin huyet

-54-



32790

thanh nguoi, duge mo ta, vi du, trong, vi dy, Remington: The Science and Practice of
Pharmacy (Khoa hoc va Thuc hanh vé Duoc), An ban tht 21, btv Troy, D.B., Lipincott
Williams and Wilkins, Philadelphia, PA 2006, Phan 5, Pharmaceutical Manufacturing
(San xuét duoc) tr. 691-1092, xem trang cu thé 958-989.

Puong dung khang thé theo sang ché trong cac phuong phap theo sing ché ¢o
thé 14 duong dang phu hop bat ky, nhu dudng dung ngoai dudng tiéu hoa, vi du, trong
da, trong co, trong mang bung, trong tinh mach hodc dud¢i da, qua ni€ém mac (migng,
trong mui, trong &m dao, truc trang) hodc cac phuong thirc khac phé bién va duge
ngudi ¢ hiéu biét trung binh trong linh vuc hiéu 0.

Céc khang thé theo sang ché co thé duoc cho dbi tuong s dung bang duong
dung phu hop bat ky, vi dy, ngoai duong tiéu hoa nhu truyén tinh mach (i.v.) hodc tiém
nhanh, duong dung trong co hodc dudi da hodc trong mang bung. Viéc truyén tinh
mach (i.v.) cO thé duoc thue hién trong 15, 30, 60, 90, 120, 180, hoac 240 phut, hodc
twl,2,3,.4,56,7,8,9,10, 11 hodac 12 gio.

Liéu luong st dung cho dbi tuong mdc bénh viém qua trung gian mién dich hodc
bénh tu mién nhu viem khop dang thép la du dé lam giam hodc it nhét kim him mot
ph?m can bénh dang duoc diéu tri (“luong diéu tri hiru hiéu”) va thong thuong co thé
bang 0,005 mg/kg dén khoang 100 mg/kg, vi du khoang 0,05 mg/kg dén khoang
20 mg/ke hoic khoang 0,1 mg/kg dén khoang 20 mg/kg, hodc khoang 1 mg dén khoang
20 mg/kg, hoidc khoang 4 mg/kg, khoang 8 mg/kg, khoang 16 mg/kg hodc khoang
24 mg/kg, hodc, vi du, khoang 1, 2, 3,4, 5,06, 7, 8,9 hoac 10 mg/kg, nhung co thé cao
hon, vi du khoang 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 40, 50, 60, 70, 80, 90
hoac 100 mg/kg.

Cung co thé cho liéu don vi ¢d dinh, vi du, 50, 100, 200, 500 hodc 1000 mg,
hodc liéu luong co thé dua trén dién tich bé mat co thé cua bénh nhan, vi du, 500, 400,
300, 250, 200, hodc 100 mg/m?. Thuong ding trong khoang 1 dén 8 licu, (vidu, 1,2,
3,4,5,6,7 hodc 8) dé diéu tri bénh viém qua trung gian mién dich nhu viém khap
dang thﬁp, nhung cting co thé cho dung 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20
hodc nhiéu liéu hon.

C6 thé lap lai viéc st dung khang thé theo sang ché sau mot ngay, hai ngay, ba
ngay, bon ngiy, ndm ngdy, sau ngdy, mot tudn, hai tuan, ba tudn, mot thang, nam tudn,

sau tuan, bay tuan, hai thang, ba thang, bon thang, nam thang, sau thang hodc lau hon.
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Cung co thé ldp lai qua trinh diéu tri dudi dang dung thubc man tinh. Viéc ding thude
lap lai co thé cung liéu hodc khac liéu. Vi du, cac khang thé theo sang ché co thé duoc
dung voi liéu 0,1 mg/kg, 1 mg/ke, 5 mg/kg, 8 mg/kg hoac lidu 16 mg/kg moi tuan mot
lan trong 8 tuan, sau do dung liéu 8 mg/kg hodc liéu 16 mg/kg 2 tuan mot lan trong 16
tudn nira, sau do dung lidu 8 mg/kg hodc lidu 16 mg/kg 4 tuAn mot lan bang duong
truyén tinh mach.

Céc khang thé theo sang ché co thé duoc cung cap theo liéu phap dicu tri duy
tri, vi du nhu, mot lan mot tuin trong khoang thoi gian 6 thang hodc lau hon.

Vi du, cac khang thé theo sing ché o thé duoc dé xudt liéu hang ngay voi lugng
béng khoang 0,1-100 mg/kg, nhu 0,5, 0,9, 1,0, 1,1, 1,5,2,3,4,5,6,7,8,9, 10, 11, 12, 13,
14,15, 16, 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 40, 45, 50, 60, 70, 80, 90
hodc 100 mg/kg, mdi ngay, vao it nhét mot trong cac ngay 1,2,3,4,5,6,7,8,9, 10, 11,
12,13, 14,15, 16,17, 18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,31, 32, 33, 34, 35,
36,37, 38, 39, hoac 40, hodc, it nhéat mot trong cac tan 1, 2,3,4,5,6,7,8,9,10, 11, 12,
13,14, 15, 16, 17, 18, 19 hodc 20 sau khi bat dau dicu i, hogc theo lich trinh két hop bat
ky, su dung liéu don hodc céc liéu duoc chia ra mdi 24, 12, 8, 6, 4, hoac 2 gio, hoac két
hop lich trinh bat ky.

Céc khang thé theo sdng ché cling c6 thé duoc cho st dung theo liéu phap phong
ngta nham lam gidm nguy co phat trién bénh viém qua trung gian mién dich hoac bénh
tu mién nhu viém khop hodc viem khop dang thdp, va/hodc lam tri hoan khoi phat
bénh viém qua trung gian mién dich ctua bénh tu mién.

Vi vay, duoc pham theo sing ché dung dé tiém bép co thé duoc bao ché chia
| ml nude co6 chat dém vo trung, va trong khodng 1 ng dén khoang 100 mg/kg, vi du,
khoang 50 ng dén khoang 30 mg/kg hoac t6t hon la bang khoang 5 mg dén khodng
25 mg/kg khang thé theo sang ché.

Vi du, duoc pham bao g6m cac khang thé theo sang ché danh cho truyén tinh
mach co thé duoc diéu ché chira khoang 200 ml dung dich Ringer v trung, va khoang
8 mg dén khoang 2400 mg, khoang 400 mg dén khoang 1600 mg, hodc khoang 400 mg
dén khoang 800 mg khang thé theo sang ché dé st dung cho bénh nhan 80 kg. Phuong
phap diéu ché ché phém duoc str dung qua duong tiém da duge biét va duge md t4 chi
tiét hon trong, vi dy, "Remington's Pharmaceutical Science" (Khoa hoc dugc cua

Remington), an ban thir 15, Mack Publishing Company, Easton, PA.
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“Luong diéu tri hiru hiéu” cua khang thé theo sang ché dé diéu tri hiéu qua bénh
viém qua trung gian mién dich hodc bénh tu mién co thé duoc xac dinh béng cac k¥ thuat
nghién ctu tiéu chuin. Vi du, cac xét nghiém trong ong nghiém co thé duoc st dung dé
gitip xac dinh khoang lidu lwong t6i wu. Tuy chon, ¢6 thé xac dinh lidu lwong khang the
theo sang ché dé diéu tri hidu qua cac bénh vi€ém qua trung gian mién dich hodc bénh tu
mién nhu viém khop hodc viém khop dang thap bang cach cho cac mau dong vat lién quan
duoc biét trong nganh su dung cac khang thé. Nguoi co hiéu biét trung binh trong Inh vure
c6 the xac dinh viéc lya chon liéu hiru hiéu cu thé (vi du, thong qua thu nghiém [am sang)
dua trén viéc xem xét mot $6 yéu t6. Céc yéu t6 nay bao g6m can bénh duoc diéu tri hodc
ngin nglra, cac trieu chung lién quan, khoi luong co thé cta bénh nhén, tinh trang mién
dich ctia bénh nhéan va céc yéu t6 khac ma nguoi co trinh do trong nganh da biét. Liéu chinh
xac duogc st dung trong ché phém cling & phu thudc vao duong truyén thude, va muac do
nghiém trong cua bénh, va phai dugc quyét dinh theo danh gia ctia chuyen gia va timg hoan
canh cua bénh nhan. Co thé ngoai suy Jiéu hiru hiéu tir duong cong lieu luong dap ung duoc
truy xudt tir hé théng thir nghiém mau dong vat hodc trong ong nghiém. Cac khang thé theo
sang, ché ¢co thé duoc thir nghiém vé tinh hiéu qua va lidu hitu hiéu bang cach st dung bit
ky cac mau nao duge mo ta trong tai licu nay.

Cac khang thé theo sang ché c6 thé duge dong kho dé bao quan va duoc tai tao
trong chit mang phu hop trude khi su dung. Ky thudt nay da cho thay hidu qua vai cac
ché pham protein thong thuong va co thé st dung k¥ thudt dong kho va tai tao pho bién

trong nganh.

Cac khang thé khang idiotyp

Sang ché dé xuét khang thé khang idiotyp lién két voi khang thé theo sang ché.

Séng ché ciing dé xuit khang the khang idiotyp lién két dac hiéu voi khang thé
bao gém VH co SEQ ID NO: 58 va VL ¢6 SEQ ID NO: 65.

Sang ché ciing dé xuét khang thé khang idiotyp lién két dac hiéu voi khang thé
bao gom VH co SEQ ID NO: 59 va VL c6 SEQ ID NO: 66.

Sang ché ciing dé xuat khang thé khang idiotyp lién két dac hiéu voi khang thé
bao gom VH co SEQ ID NO: 60 va VL ¢6 SEQ 1D NO: 67.

Sang ché ciing dé xuat khang thé khang idiotyp lién két dac hiéu voi khang thé

bao gom VH c¢6 SEQ ID NO: 61 va VL c6 SEQ ID NO: 68.
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Sang ché ciing dé xuat khang thé khang idiotyp lién két ddc hiéu voi khang thé
bao gdm VH c¢6 SEQ ID NO: 62 va VL ¢co SEQ ID NO: 69.

Sang ché ciing dé xuit khang thé khang idiotyp lién két dac hiéu voi khang thé
bao gom VH c6 SEQ ID NO: 63 va VL ¢6 SEQ ID NO: 70.

Sang ché ciing dé xuit khang thé khang idiotyp lién két dac hiéu voi khang thé
bao gom VH co SEQ ID NO: 64 va VL ¢6 SEQ ID NO: 71.

Sang ché ciing dé xuét khang thé khang idiotyp lién két dac hiéu voi khang thé
bao gom VH c6 SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 72.

Séng ché ciing dé xuit khang the khang idiotyp lién két dac hiéu voi khang thé
bao gom VH c6 SEQ ID NO: 59 va VL ¢6 SEQ 1D NO: 73.

Khéng thé khang idiotyp (Id) 1a khang thé nhan biét céc yéu t quyétdinh khang
nguyén (vi du paratope hodc cac CDR) cua khang thé. Khang thé Id c6 thé ac ché
khang nguyén hodc khong wc ché. 1d e ché khang nguyéﬁ c6 thé duoc su dung dé
phat hién khang thé tu do trong mau (vi du khang thé CD154 theo sang ché dugc md
ta trong tai liéu nay). Id khong e ché co thé duoc st dung dé phat hién tong luong
khang thé (ty do, lién két mot phin voi khang nguyén, hodc lién két hoan toan voi
khang nguyén) trong mau. Khang thé Id c6 thé duoc diéu ché bang cach tao mien dich
cho dong vt bang khang thé ma khang thé khang Id duoc diéu ché cho no.

Khang thé khang Id cling c6 thé duoc str dung nhu chit sinh mién dich dé cdm (ng
dap tmg mién dich ¢ ddng vét khac, tao ra khang thé duoc goi la khang thé chong khang 1d.
Khang thé chng khang Id co thé dong nhat vé epitope voi khang thé don dong goc, khang
thé nay cam tng khang Id. Vi vay, bang cach su dung cic khang thé cho cac yéu th quyét
dinh idiotyp cta khang thé don dong, co thé nhan dang cdc dong khéc biéu hién cac khang
thé co tinh dic hiéu dong nhat. Cac khang thé khang Id c6 thé duoc bién ddi (do do tao ra
cac bién thé cua khang thé khang Id) va/hodc dugc dan xuit bang k¥ thuat phu hop bat kv,
nhu cdc k¥ thudt duoc mo ta trong ban mo ta nay vé cac khang thé lién két ddc hidu voi cac

khang thé HLA-DR.
Thé lién hop mién dich

“Thé lién hop mién dich” chi khang thé theo sang ché duoc lién hop voi mot hodc

nhiéu phéan t khong tuong dong.
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Trong mot s6 phuong an, khang thé theo sang ché duoge lién hop vai mot hodc nhiéu
chét gay doc té bao. Céc chat gay doc té bao vi du bao gém céc chét hodc thudc hoa tri lidu,
c4c chit e ché tang truong, cac doc t6 (vi du, doc t6 protein, doc t6 hoat tinh enzym co
11ng611 géc vi khudn, nam, thuc vat, hodc dong vat, hodc cac manh cua no), va cac déng \%!
phong xa.

Trong mot s6 phuong an, thé 1ién hop mién dich la lién hop khang thé - thudce
(ADC) ma trong do khang thé theo sang ché duoc lién hop vai mot hoac nhiéu thude, nhu
[a v&i maytansinoid (xem, vi duy, B?mg sang ché Hoa Ky s6 5,208,020, 5,416,06));
auristatin nhu cac géc thudc monomethylauristatin DE va DF (MMAE va MMAF) (xem,
vi du, Bing sang ché Hoa Ky so 5,635,483 va 5,780,588, va 7,498,298), dolastatin,
calicheamicin hoac chit din xuit ctia no (xem, vi du, Bé“mg sdng ché Hoa Ky 65,712,374,
5,714,586, 5,739, 116, 5,767,285, 5,770,701, 5,770,710, 5,773,001, va 5,877,296;
Hinman va c¢éng sw, (1993) Cancer Res (Nghién ctru ung thu) 53:3336-3342; va Lode va
cong suw, (1998) Cancer Res (Nghién ciru ung thu) 58:2925-2928); anthracycline nhu
daunomycin hodc doxorubicin (xem, vi du, Kratz va cong su, (2006) Current Med. Chem.
(Hoa duoc ngay nay),13:477-523; Jeftrey va cong suw, (2000) Bioorganic & Med Chem
Letters (Thuw tin vé hoa sinh hitu co va hod dugc) 16:358-362; Torgov va cong su, (2005)
Bioconj Chem (Hoa hoc lién hop sinh hoc) 16:717-721; Nagy va cong su, (2000) Proc
Natl Acad Sci USA (Ky yéu Vién Han lam Khoa hoc Quoc gia Hoa Ky) 97:829-834;
Dubowchik va cong su, Bioorg. & Med. Chem. Letters (Thu tin vé hoa sinh hitu co va
hoa duoc)12: 1529-1532 (2002); King va cong siw, (2002) J Med Chem (Tap chi Hoa
dwoc) 45:4336-4343; va Bé“mg sang ché Hoa Ky s6 6,630,579), metotrexat, vindesine,
taxan nhu docetaxel, paclitaxel, larotaxel, tesetaxel, va ortataxel.

Trong mdt sé phuong an, thé lién hop mién dich bao o6m khéng thé theo sang
ché duoc lién hop voi doc t6 hoat tinh enzym hodc manh cta no, nhu chudi A bénh
bach hau, cdac manh hoat tinh khdng lién két cua doc t6 bach hau, chudi A ngoai doc
t6 (tr Pseudomonas aeruginosa), chudi A rixin, chudi A abrin, chudi A modeccin,
alpha-sarcin, protein Aleurites fordii, protein dianthin, protein Phytolaca americana
(Thuong luc My) (PAPI, PAPII, va PAP-S), chért e ché tur muop déng, curcin, crotin,
chit (e ché tr ¢o bo hon, gelonin, mitogellin, restrictoxin, phenomyxin, enomyxin, va

tricothecene.
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Trong mot s6 phuong an, khang thé theo sang ché duoc lién hop vai nguyén tu
phong xa dé tao lién hop phong xa. Co nhiéu loai dong vi phong xa dé sir dung trong
san xudt lién hop phong xa. Cac vi du bao gém At211,1131,1125,Y90, Rel86, Rel&8,
Sm153, Bi212, P32, Pb212 va cac ﬁéng vi phong xa cua Lu. Khi lién hop phong xa
duge str dung dé phat hién, lién hop c6 thé bao gdm nguyén tir phong xa cho cac nghién
ctiru xa hinh, vi du t¢99 m hoac 1123, hoac nhan spin dé tao anh cOng hudng tu hat
nhan (NMR) (con duoc goi la tao anh ¢dng hudng tur, mri), nhu iot- 123, iot- 131, indi-
I 1, flo-19, carbon-13, nito-15, oxy-17, gadolini, mangan hodc SAt.

Cac lién hop khéng thé theo sing ché va chit gay doc té bao co thé duge tao bing
cach su dung cac chat ghép cap protein hai chire nhu N-sucxinimidyl-3-(2-pyridyldithio)
propionat (SPDP), sucxinimidy!l-4-(N-maleimidometyl) xyclohexan-l-carboxylat (SMCC),
iminothiolane (IT), cac chat dan xuét hai chie cta imidoeste (nhu dimetyl adipimidate HQ),
este hoat tinh (nhu disucxinimidyl suberat), aldehyt (nhu glutaraldehyt), cac hop chét bis-
azido (nhu bis (p-azidobenzoyl) hexandiamin), cac chét dan xuat bis-diazoni (nhu bis-(p-
diazonibenzoyl)-etylendiamin), diisoxyanat (nhu toluen 2,6-diisoxyanat), va cac hop chat
bis-flo hoat tinh (nhu 1,5-diflo-2,4-dinitrobenzen). Vi du, ddc t6 mién dich rixin co thé duoc
diéu ché theo mo ta trong Vitetta va cong su, (1987) Science (Khoa hoc) 238: 1098, Axit 1-
isothioxyanatobenzyl-3-metyldietylen triaminpentaaxetic dugc gfm nhan Carbon- 14 (MX-
DTPA) la chét tao chelat dé lién hop nucleotit phong xa voi khang thé. Xem, vi du,
W094/11026. Cau ndi c6 thé 1a “cau ndi ¢6 thé phin chia” ho trg phong thich thudc gay
doc té bao trong t& bao. Vi du, cau ndi khong bén trong axit, cau noi nhay peptidaza, cau
néi photolabile (khong 6n dinh khi tiép xtic voi anh sing), cau ndi dimetyl hodc cau ndi
chura disulfua (Chari va cong su, (1992) Cancer Res (Nghién cuu ung thi) 52: 127-131;
Béng sang ché Hoa Ky $6 5,208,020) ¢o thé duoc st dung.

Céc thé lién hop mién dich hoic ADC c6 thé duoc diéu ché véi céac thude thu
ciu ndi chéo nhu BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP,
SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS, sulfo-
MBS, sulfo-SIAB, sulfo-SMCC, va sulfo- SMPB, va SVSB (sucxinimidyl-(4-
vinylsulfon)benzoat) co san trén thi truong (vi du, wr Pierce Biotechnology, Inc.,
Rockford, IL., U.S.A).

Séng ché cling dé xuat thé 1ién hop mién dich bao 26m khang thé lién két dac hiéu

v6i CD154 ¢o SEQ ID NO: 1 theo sang ché lién két voi tac nhan diéu tri hodc chat tao anh.
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Cac phuong 4n khac cua sang ché
Dudi day la cac phuong an khac cua sang ché duge cong b6 trong ban mo ta nay.

Céc dac diém tir cac phuong an duge md ta o phan trén clia sang ché duoc cong bd trong

ban mo ta nay cung lién quan dén ting phuong 4n trong cac phuong an khac duoc danh

sO nay.
1) Khang thé dbi khang phan lap dugc hodc phan gin két khang nguyén cua no lién
két dic hiéu voi CD154 nguoi c6 SEQ ID NO: 1, bao gdm ving xac dinh bo tro
chudi ning (HCDR) 1 ¢6 SEQ ID NO: 17 (SYGIS), HCDR2 c6 SEQ ID NO: 23
(WISPIFGNTNYAQKFQG), va HCDR3 c¢6 SEQ ID NO: 30 (SRYYGDLDY),
trong do tuy chon
a) gbc S1 cia HCDR1 duge dot bién thanh A, C, D, E, G, I, K, L. M, N, Q,R, T
hodc V;

b) gbe 4 cia HCDRI dugce dot bién thanh M, L hodc V;

¢) gbc S5 ciia HCDRI dugc dot bién thanh A;

d) géc S3 cua HCDR2 duoc dot bién thanh A, T hodc V;

e) géc P4 cua HCDR2 duoc dot bién thanh V, T, L Q hodc E;

f) gdc N8 cua HCDR2 duge dot bién thanh A, C, D, E, F, G, H, [, K, L, M, Q,
R,S, T,V, Whoic Y;

o) gbc T9 cia HCDR2 dugce dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q, R,
S, T, V, W hoac Y;

h) gbc N10 cia HCDR2 duge dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q, R,
S, T,V,Whoac Y;

D) gbc S1 cua HCDR3 duoce dot bién thanh A hodc M;

]) géc R2 cua HCDR3 duoc dot bién thanh A, S, Q hoidc K; va

k) gdc L7 cia HCDR3 duoc dot bién thanh M.

2) Khang thé theo diém 1, bao gém vung xac dinh bd tro chudi nhe (LCDR) 1 co
SEQ ID NO: 37 (RASQSISSYLN), LCDR2 ¢6 SEQ 1D NO: 44 (YANSLQS) va
LCDR3 ¢6 SEQ ID NO: 52 (QQSDSIPWT), trong do tuy chon
a) gboc Q4 cia LCDRI duoc dot bién thanh A, C, D, E,F, G, H, [, K, L, M, N, R,

S, T, V,Whoiac Y,
b) gbc S5 cia LCDRI duge dot bién thanh A, C, D, E, F, G, H, I, K, L, M, N, Q,
R, T,V, W hoac Y,
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¢) gde $7 cua LCDRI duge dot bién thanh A, C, D, E, F, G, H, [, K, L, M, N, Q,
R, T,V, W hodc Y;

d) gbc S8 cia LCDRI duoc dot bién thanh A, C, D, E, F, G, H, L K, L, M, N, Q,
R, T,V, W hodac Y;

e) géc A2 cua LCDR2 dugc dot bién thanh S;

f) gbe N3 cia LCDR2 duge dot bien thanh A, C, D, E, F, G, H LKL M,Q,R,
S, T,V, W hodc Y;

o) gbe S4 cua LCDR2 duge dot bién thanh A, C, D, E, F, G, H, [, K, L, M, N, Q,
R, T,V, W hodc Y;

h) gbe L5 cia LCDR2 dugce dot bién thanh A, C, D, E, F, G, I, I, K, M, N, Q, R,
S, T,V, W hoac Y;

) ebc Q6 ciia LCDR2 duge dot bién thanh E, D hodc N;

i) gbc ST cla LCDR2 duge dot bién thanh A, C, D, E, F, G, H, L K, L, M, N, Q,
R, T, V, W hodc Y;

k) gbc S3 cua LCDR3 duogc dot bién thanh A;

1 géc D4 cua LCDR3 dugc dot bién thanh N;

m) gé)c S5 cua LCDR3 dugce dot bién thanh A, C, D, B, F, G, H, I, K, L, M, N, Q,
R, T,V, W hodc Y; va

n) gbc 16 ciia LCDR3 duge dot bién thanh A, C, D, E, G, K, L, M, N, Q, R, S, T, V.

Khang thé theo phuong 4n 1 hodc 2, bao gdm HCDRI1 ¢6 SEQ ID NO: 17 (SYGIS).

HCDR2 ¢6 SEQ ID NO: 23 (WISPIFGNTNY AQKFQG), HCDRS ¢6 SEQ D NO:

30 (SRYYGDLDY), LCDRI ¢6 SEQ ID NO: 37 (RASQSISSYLN), LCDR2 ¢6

SEQ ID NO: 44 (YANSLQS) va LCDR3 ¢6 SEQ ID NO: 52 (QQSDSIPWT).

Khang thé theo phuong an bat ky trong cac phuong an 1-3, bao gom

a) VH co SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 66; hodc

b) chudining c6 SEQ ID NO: 80 va chudi nhe co SEQ ID NO: 81.

Khang thé dbi khang phan 1ap dugc lién két dac hieu voi CD154 (shCD154) nguo

dang tan c6 SEQ ID NO: 4.

Khang thé theo phuong an bit ky trong cac phuong an 1-5, bao gom it nhat mot

* thay thé trong vung Fc.

Khang thé theo phuong an bat ky trong cac phuong én 1-6, trong do khang thé

khong hoat hoa tiéu cau nguot.
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Khang thé theo phuong an bét ky trong cac phuong an 1-7, trong do khang thé lién
Kkét v6i ShCD154 bing hang sé phan ly Kp bang khodng 5x10?Y M hoac nho hon,
khoang 1x10" M hoac nho hon, khoang 5x107'9 M hoac nho hon, khoang 1x10°
10 M hodc nho hon, khoang 5x107'" M hoac nho hon, hoac bang khoang 1x10™"" M
hodc nho hon, trong do Kp dugc do bang hé théng ProteOn XPR36 su dung thiét
ké thi nghiém dugc md ta trong Vidu 1, cac sb do ai luc.

Khang thé theo phuong én bét ky trong cac phuong an 1-8, trong do khang thé Grc
ché su tang sinh té bao B nguoi qua trung gian shCD154 voi gia tri [Cso nam trong

khoang 7,0x10""" M dén khoang 6x107'% M.

10) Khang thé theo phuong an bat ky trong cac phuong an 1-9, trong do khang thé trc

ché biéu hién phosphataza kiém duoc tiét ra tr phdi (SEAP) qua trung gian
shCD154 nho trinh tu khoi dong toi thiéu interferon-p (IFN-B) co thé cam ung NI -
KB trong céc té bio HEK293 biéu hién on dinh SEAP vi CD40 nguoi voi gid trl
ICso bang khoang 2,1x10® M hodc nho hon.

11) Khang thé theo phuong an bit ky trong cac phuong an 1-10, trong do khang thé

canh tranh dé lién két véi shCD154 voi khang thé bao gom ving bién d6i chudi
nang (VH) va vung bién ddi chudi nhe (VL), trong d6 VH bao g6m trinh tu co

SEQ ID NO: 59 va VL bao gom trinh ty ¢ SEQ ID NO: 66.

12) Khang thé theo phwong an bit ky trong cac phuong an 1-11, trong do khang thé bao

gém cac trinh ty axit amin cta vung xdc dinh bod tro chudi ning (HCDR) |1
(HCDR1), 2 (HCDR2) va 3 (HCDR3) cua VH ¢6 SEQ ID NO: 58, 59, 60, 61, 62,
63 hodc 64, iy chon c6 mot, hai hodc ba thay thé axit amin bao thu trong HCDRI,
HCDR?2 va/hodc HCDR3, trong d6 cac HCDR duge dinh nghia theo Kabat, Chothia
hodc IMGT.

13) Khang thé theo phuong an bét ky trong cac phuong an 1-12, trong do khang thé bao

gé)m céc trinh tu axit amin cua vang xac dinh b6 tro chudi nhe (LCDR) 1 (LCDR1), 2
(LCDR2) va 3 (LCDR3) cta VL ¢6 cdc SEQ 1D NO: 65, 66, 67,68,69,70,71,72 hoac
73, tiy chon ¢6 mot, hai hodc ba thay thé axit amin bao thu trong LCDR1, LCDR2
va/hodc LCDR3, trong d6 cac LCDR dugc dinh nghia theo Kabat, Chothia hoac IMGT.

14) Khane thé theo phuong an bat ky trong cac phuong an 1-13, bao ¢dm cac trinh tu
) o 5 ¥

axit amin cta HCDR1, HCDR2, va HCDR3 ¢o

a) cac SEQ ID NO: lan luot 1a 16, 22 va 29, va céc diéu hoa bao thu cua chung;
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cdc SEQ 1D NO: lan luot 1a 17,23 va 30, va cac didu hoa bao thu cta ching;

cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:

lan luot 1a 16, 24 va 31, va cac diéu hoa bao thu cua ching;
lan luot 1a 18, 25 va 32, va cac dieu hoa bao thu cua chung

Jan luot 1a 19, 26 va 33, va cac diéu hoa bdo thu cua chiing

cac SEQ ID NO: lan lugt 1a 20, 27 va 34, va céc diéu hoa bao thu ctia chung hodc

cac SEQ ID NO:

Jan lwot 1a 21, 28 va 35, va cac diéu hoa bao thu cua ching.

15) Khang thé theo phuong an bat ky trong cac phuong an 1-10 bao g6m céc trinh tu

axit amin cua LCDR1, LCDR2, va LCDR3 c6

a)
b)
¢)
d)
e)
1y
g)
h)

cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:

lan luot 1a 36,43 va 51, va cac diéu hoa bao thu cta ching;
lan Tuot 1a 37, 44 va 52, va cac dicu hoa bao thi cia ching;
lan luot la 38, 45 va 53, va cac diéu hoa bao thu cua ching
lan luot 1 39, 46 va 54, va cac diéu hoa bdo tha cla ching
lan luot 1a 40, 47 va 55, va céc diéu hoa bdo thu cua chung
lan luot la 41, 47 va 56, va cac diéu hoa bao thu cta chung

lan luot 1a 42, 48 va 57, va céac dicu hoa bdo thu cua ching

cac SEQ ID NO: lan luot 12 37,49 va 52, va cac diéu hoa bao thu cua chung. hodc

1) cac SEQ ID NO: lan luot 1a 37, 50 va 52, va cac diéu hoa bao thu cua ching.

16) Khang thé theo phuong an bat ky trong cdc phuong an 1-15 bao g6m HCDRI,
HCDR2, va HCDR3 ¢6

a)
b)
¢)
d)
¢)
f)

G

g)

cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ 1D NO
cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:

lan luot 1a 16, 22 va 29;
lan luot 1a 17, 23 va 30;

lan luot 1a 16, 24 va 31;

- lan luot 1a 18,25 va 32;

lan luot 1a 19, 26 va 33;
lan luot 1a 20, 27 va 34; hoac

lan luot 1a 21, 28 va 35.

17) Khéang thé theo phuong an bat ky trong cdc phuong an 1-16 bao gom LCDRI,
LCDR2, va LCDR3 ¢o

a)
b)

cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:
cac SEQ ID NO:

lan luot 1a 36, 43 va 51;
lan luot 1a 37, 44 va 52;
lan luot 1a 38, 45 va 53;
lan luot 1a 39, 46 va 54;
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e) cac SEQ ID NO: lan luot 1a 40, 47 va 55;
f) cac SEQ ID NO: lan luot 1a 41, 47 va 56;
g) cac SEQ ID NO: lan luot 1a 42, 48 va 57,
h) cac SEQ 1D NO: lan luot 1a 37, 49 va 52; hodc
i) cac SEQ ID NO: lan luot 1a 37, 50 va 52.

18) Khang thé theo phuong 4an bét ky trong cac phuong an 1-17 bao g6m HCDRI,
HCDR2, va HCDR3 c6 cac SEQ ID NO: lan luot 1a 16, 22 va 29, va LCDRI,
LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan lugt 14 36,43 va 51.

19) Khang thé theo phuong 4n bét ky trong cac phuong an 1-17 bao g6m HCDRI,
HCDR2, va HCDR3 ¢6 cac SEQ ID NO: lan luot 1a 17, 23 va 30, va LCDRI,
LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot 1a 37, 44 va 52.

20) Khang thé theo phuong an bat ky trong cac phuong dn 1-17 bao g6m HCDRI,
HCDR2, va HCDR3 ¢ cac SEQ ID NO: lan luot 1a 16, 24 va 31, va LCDRI,
LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot la 38,45 va 53.

21) Khang thé theo phuong an bat ky trong cac phuong an 1-17 bao gom HCDRI,
HCDR2, va HCDR3 ¢6 cdc SEQ ID NO: lan luot 1a 18, 25 va 32, va LCDRI,
LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot 1a 39, 46 va 54.

22) Khang thé theo phuong n bét ky trong cac phuong an 1-17 bao g6m HCDRI,
HCDR2, va HCDR3 ¢6 cac SEQ ID NO: lan luot la 19, 26 va 33, va LCDRI,
LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot 14 40, 47 va 55.

23) Khang thé theo phuong an bat ky trong cac phuong an 1-17 bao o6m HCDRI,
HCDR2, va HCDR3 ¢6 cac SEQ ID NO: lan luot 1a 20, 27 va 34, va LCDRI,
LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan lugt 1a 41, 47 va 56.

24) Khéang thé theo phuong 4n bat ky trong cac phuong an 1-17 bao gom HCDRI,
HCDR2, va HCDR3 ¢ cac SEQ ID NO: lan luot 1a 21, 28 va 35, va LCDRI,
LCDR2 va LCDR3 ¢o cac SEQ ID NO: lan lugt 1a 42, 48 va 57,

25) Khang thé theo phuong 4an bat ky trong cac phuong an 1-17 bao o6m HCDRI,
HCDR2, va HCDR3 c6 cac SEQ ID NO: lan luot 1a 17, 23 va 30, va LCDRI,
LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan lugt 14 37, 49 va 52.

26) Khang thé theo phuong an bat ky trong cac phuong an 1-17 bao 06m HCDRI,
HCDR2, va HCDR3 ¢6 cac SEQ ID NO: lan lugt 1a 17, 23 va 30, va LCDRI,
LCDR2 va LCDR3 c6 cac SEQ ID NO: lan luot la 37, 50 va 52.
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27) Khang thé theo phuong an bat ky trong cac phuong an 1-26, bao gébm VH dong nhat
it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoidc 100% v6i VH
co cac SEQ ID NO: 58, 59, 60, 61, 62, 63 hodc 64.

28) Khang thé theo phwong 4n bat ky trong cic phuong an 1-27, bao gém VL ddng
nhit it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100%
vai VL ¢o cac SEQ ID NO: 65, 66, 67, 68, 69, 70, 71, 72 hoac 73.

29) Khang thé theo phuong an bat ky trong cac phuong an 1-28 bao gom VH co SEQ
ID NO: 58 va VL ¢6 SEQ ID NO: 65, trong d6 VH, VL hodc cda VH va VL tuy chon
bao g@)m mot, hai, ba, bdn, ndm, sau, bay, tim, chin, mudi, muoi mot, mudi hai,
muo1 ba, muoi bdn hodc muoi lam thay thé axit amin.

30) Khang thé theo phuong an bat ky trong cac phuong én 1-28 bao gém VH co SEQ
IDNO: 59 va VL c6 SEQ ID NO: 66, trong d6 VH, VL hodc ca VH va VL tuy chon
bao g61n mot, hai, ba, bon, ndm, sau, bay, tim, chin, muoi, muoi mét, muoi hai,
mudi ba, mudi bén hode mudi lam thay thé axit amin.

31) Khang thé theo phuong 4n bat ky trong cac phuong an 1-28 bao e6m VH c6 SEQ
[D NO: 60 va VL ¢6 SEQ ID NO: 67, trong d6 VH, VL hodc ca VH va VL tay chon
bao g61n mot, hai, ba, bdn, nam, sau, bdy, tam, chin, mudi, muoi mot, muoi hai,
muoO1 ba, mudi bon hodc muoi lam thay thé axit amin.

32) Khang thé theo phuong an bat ky trong cac phuong an 1-28 bao o6m VH ¢6 SEQ
IDNO: 61 va VL ¢6 SEQ ID NO: 68, trong d6 VH, VL hodc ca VI1 va VL tiy chon
bao g61n mot, hai, ba, bdn, nam, sau, bay, tam, chin, muoi, mudi mot, muwoi hai,
muo1 ba, muoi bdn hodc mudi lam thay thé axit amin.

33) Khang thé theo phuong 4n bat ky trong cac phuong dn 1-28 bao gém VH co SEQ
IDNO: 62 va VL ¢6 SEQ ID NO: 69, trong d6 VH, VL hodc ca VH va VL tuy chon
bao gém mot, hai, ba, bdn, ndm, sau, bay, tim, chin, mudi, muoi mot, muoi hai,
mudi ba, muoi bon hodc mudi lam thay thé axit amin.

34) Khang thé theo phuong an bét ky trong cidc phuong an 1-28 bao 06m VH c6 SEQ
ID NO: 63 va VL c6 SEQ ID NO: 70, trong d6 VH, VL hodc ca VH va VL tuy chon
bao gém mot, hai, ba, bdn, nam, sau, bdy, tdm, chin, muoi, muwoi mot, mudi hai,
mudi ba, mudi bén hode mudi lam thay thé axit amin.

35) Khang thé theo phuong 4n bat ky trong cac phuong an 1-28 bao g6m VH co SEQ

IDNO: 64 va VL c6 SEQ ID NO: 71, trong d6 VH, VL hoac ca VH va VL tuy chon
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bao gém mdt, hai, ba, bon, ndm, sau, bay, tam, chin, muoi, mudi mot, mudi hai,
muodi ba, muol bdn hodc muoi lam thay thé axit amin.

36) Khang thé theo phuong an bét ky trong cac phuong 4n 1-28 bao gobm VH co SEQ
ID NO: 59 va VL ¢6 SEQ ID NO: 72, trong d6 VH, VL hogc ca VH va VL tuy chon
bao gGm mot, hai, ba, bon, nam, sau, bay, tam, chin, muoi, muoi mot, muol hat,
muoi ba, muol bon hodc muoi lam thay thé axit amin.

37) Khang thé theo phuong an bét ky trong cac phuong an 1-28 bao gom VH ¢ SEQ
IDNO: 59 va VL c6 SEQ ID NO: 73, trong do VH, VL hodc ca VH va VL tuy chon
bao g6m mdt, hai, ba, bdn, nam, sau, bdy, tam, chin, muoi, mudi mot, muol hat,
mudi ba, mudi bén hodc muoi lam thay thé axit amin.

38) Khang thé theo phuong an bat ky trong cac phuong an 1-37, trong do khang thé bao
gom it nhét mot thay thé trong vung Fe.

39) Khang thé theo phuong an bit ky trong cac phuong an 1-38, trong do it nhat mot
thay thé trong ving Fec la céc thay thé L234A, L235A, G237A, P238S, H268A,
A330S va P3318S, trong do viée danh s6 goc theo chi s6 chau Au.

40) Khang thé theo phuong an bét ky trong cac phuong an 1-38, trong do it nhat mot
thay thé trong vung Fc la cac thay thé V234A, G237A, P238S, H268A, V309L,
A330S va P3318S, trong do viéc danh 56 gbe theo chi s6 chau Au.

41) Khang thé theo phuong an bét ky trong cac phuong an 1-40, trong do khang thé bao
oom isotyp 1gGl, 1gG2, 1gG3 hoac 1gG4.

42) Khang thé theo phuong an bat ky trong cac phuong an 1-41, trong do tAt ca goc paratope
khang thé cu tra trong VH.

43) Khang thé theo phuong an bat ky trong céc phuong an 1-42, trong d6 khang thé lién
két dong thoi voi monome CD154 thit nhit va monome CD154 thu hai trong trime
CD154 nguot dang tan.

44) Khang thé theo phuong an 43, trong do khang thé lien két voi it nhat mot, hai, ba,
bbn, nam, sau, bay hodc tam géc CD154 trong monome CD154 thir nhét trong cac
pde axit amin 182-207 cua CD154 c6 SEQ 1D NO: 1, trong do viée danh sb goc 1a
theo SEQ ID NO: 1.

45) Khang thé theo phuong an 43 hodc 44, trong do khang thé lién két vai it nhat mot,

hai, ba, bbn, nam, sau, bay hodc tam géc CD154 trong monome CD1 54 th(r hai trong

-67-



32790

cac gbe axit amin 176-253 ciia CD154 ¢o6 SEQ ID NO: 1, trong do vige danh sé goc
14 theo SEQ ID NO: 1.

46) Khang thé theo phuong an bat ky trong cac phuong én 43-45, trong do khang thé
lien két voi cac gboc E182, S185, Q186, A187, P188, S214, A215 va R207 trong
onome CD154 thit nht, trong do viéc dénh sb goc la theo SEQ 1D NO- 1.

47) Khang t hé theo phuong an bét ky trong cdc phuong an 43- 46, trong do khang thé
lien két voi cac goe T176, F177, C178, Q22O S248, H249, G250 va 353 tlongD
monome CD154 thir hai, trong do viéc danh so 56 gbe 1a theo SEQ ID NO: 1.

48) Phan tir dac hiéu doi bao gom khang thé hodc phan odn két khang nguyén cua no
theo phuong an bit ky trong cac phuong an 1-47 lien két voi phén tr gan khang
nguyén thu hai co tinh dédc hiéu lién két khac.

49) Khang thé theo phuong an bAt ky trong cac phuong an 1-47 hodc phén tir dac hi¢u
d6i theo diém 48
a) khong hoat hoa cac tiéu cau nguoi trong phirc hop mién dich voi shCD154;

b) lién két voi shCD154 voi hing s6 phan ly Kp bang khoang 5x10” M hodc nho
hon;

¢) uc ché tang sinh té bao B ngudi qua trung gian shCD154; hoac

d) tc ché hoat tinh sinh hoc cia CD 154 trong xét nghiém gen chi thi NF-kB-SEAP.

50) Thé lién hop mién dich bao gdom khang thé hodc phin oan két khang nguyén cua no
theo phuong an bat ky trong cdc phuong an 1-47 lien két voi tac nhan diéu tri hoac
chit tao anh.

51) Duoc pham bao g6m khang thé theo phuong an bat ky trong cac phuong an 1-47
va chat mang dugc dung.

52) Polynucleotit ma hoa VH cua khang thé, VL cua khéng thé hoac VH cua khang thé
va VL cua khang thé theo phuong an bit ky trong cac phuong an 1-47.

53) Vecto bao ¢6m polynucleotit theo phuong an 52.

54) Té bao chu bao oom vecto theo phuong an 53.

55) Phuong phap tao khang thé, bao Oom budc nudi cly té bao chu theo phuong an 54
trong cac diéu kién ma trong do6 khang thé duge biéu hién, va bude thu hoi khang

thé duoc san sinh tur té bao chu.
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56) Khang thé theo phuwong 4an bét ky trong cac phuong an 1-47 hodc duoc phim theo
phuong an 51 dé str dung trong diéu tri bénh tu mién hodc bénh viém qua trung gian
mién dich.

57) Phuong phép theo phuong an bat ky trong cdc phuong én 1-47 dé sir dung trong diéu
tr1 viém khép, lupus ban do hé théllg (SLE), bénh viém rudt, cdy ghép, ghép than, ciy
ghép da, ghép tuy xuong, bénh mang ghép chdng lai ky chu (GVHD), giam tiéu cau
mién dich (ITP), xo clng rai rac, viém tuyéﬁ giap, tiéu duong loai I hodc xo vira dong
mach.

58) Khang thé theo phuong an bét ky trong cac phuong an 1-47 dé str dung trong diéu
tri viém khop dang thap.

59) Khang thé theo phuong an bat ky trong cic phuong an 1-47 dé st dung trong dicu
tri bénh lupus.

60) Khang thé theo phuong an bat ky trong cic phuong an 1-47 dé st dung trong diéu
tri céy ghép.

61) Khang thé theo phuong an bét ky trong cac phuong an 1-47 dé str dung trong diéu
tri bénh viém rudt.

62) Khang thé theo phuong 4an bét ky trong cac phuong an 1-47 dé st dung theo
phuong an bat ky trong cac phuong an 56-61 két hop vai tac nhan diéu tri thi hai.

63) Khang thé theo phuong an 62, trong do tac nhan diéu trj thit hai la thudc chong viém
khong steroit (NSAID), salixylat, hydroxycloroquin, sulfasalazin, corticosteroit,

thude gay doc té bao, thude e ché mién dich va/hodc khang the.

Séang ché con dé xuét khang thé phan lap hodc phén gin két khang nguyén ctia n6
lién két ddc hiéu voi CD154 nguoi c6 SEQ ID NO: 1, bao g51n vung xac dinh b6 tro chudi
nang (HCDR) 1 c¢6 SEQ ID NO: 17 (SYGIS), HCDR2 co SEQ ID NO: 23
(WISPIFGNTNYAQKFQG), HCDR3 ¢6 SEQ ID NO: 30 (SRYYGDLDY), vung xac
dinh bd trg chudi nhe (LCDR) 1 ¢6 SEQ 1D NO: 37 (RASQSISSYLN), LCDR2 ¢6 SEQ
ID NO: 44 (YANSLQS) va LCDR3 ¢6 SEQ ID NO: 52 (QQSDSIPWT).

Séng ché ciing dong thoi dé xudt khang thé doi khang phan 1ap duoc lién két
dac hiéu voi CD154 (shCD154) nguoi dang tan ¢ SEQ ID NO: 4, bao gém HCDRI
¢c6 SEQ ID NO: 17 (SYGIS), HCDR2 c¢6 SEQ ID NO: 23
(WISPIFGNTNYAQKFQG), HCDR3 ¢6 SEQ ID NO: 30 (SRYYGDLDY), LCDRI
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¢6 SEQ ID NO: 37 (RASQSISSYLN), LCDR2 ¢o6 SEQ ID NO: 44 (YANSLQS) va
LCDR3 ¢6 SEQ ID NO: 52 (QQSDSIPWT).

Trong mot sb phuong an, khang thé bao gobm VH co6 SEQ ID NO: 59 va VL ¢co
SEQ ID NO: 66.

Trong mdt s6 phuong an, khang thé lién két véi shCD 154 bang hang s phan ly
Kp bang khoang 5x10 M hodc nho hon, khoang 1x10” M hodc nho hon, khoang |

5x10°'° M hoic nhé hon, khoang 1x10'" M hodc nho hon, khoang 5x107'" M hodc nho
hon, hodc bing khodang 1x10°"" M hodc nho hon, trong d6 Kp dugce do bang hé thong
ProteOn XPR36 su dung thiét ké thi nghiém dugc mo ta trong Vi du I, cac s6 do ai
luc.

Trong mot sb phuong an, khang thé trc ché su tang sinh té bao B nguoi qua trung
gian shCD 154 voi gia tr [Csp ndm trong khoang 7,0x107" M dén khoang 6x107"" M.

Trong mot s6 phuong an, khang thé tc ché biéu hién phosphataza kiém duoc
tiét ra tor phoi (SEAP) qua trung gian shCD154 nho trinh tu khoi dong t6i thiéu
interferon-f3 (IFN-f) co thé cam tng NF-xB trong cac té bao HEK293 biéu hién 6n
dinh SEAP va CD40 nguoi voi gia tri ICso bﬁmg khodng 2,1x10"* M hodc nho hon.

Trong mét s6 phuong an, khang thé c6 isotyp IgG1, tiy chon bao 26m cac thay thé
chudi niang L234A, L235A, G237A, P238S, H268A, A330S va P331S so voi 1gGl kicu
dai.

Trong mot sd phuong 4n, khang thé bao gom VH co SEQ ID NO: 59 va VL co
SEQ ID NO:66 va thudc isotyp IgGl, tiy chon bao gom cac thay thé chudi nang L234A,
L235A, G237A, P238S, H268A, A330S va P331S so voi [gGl kiéu dai.

Trong mot s6 phuong 4n, khang thé bao gom VH ¢6 SEQ ID NO: 59 va VL co SEQ
ID NO: 66 va thudc isotyp 1gGl/, bao o0m céc thay thé chudi ning L234A, L235A,
G237A, P238S, H268A, A330S va P331S so voi IgGl kiéu dai.

Trong mot s6 phuong an, khang thé thudce isotyp IgG2, tuy chon bao g6m cic
thay thé chudi ning V234A, G237A, P238S, H268A, V309L, A330S va P331S so 2
[oG2 kiéu dai.

Trong mot s6 phuong an, khéng thé bao gom VH ¢6 SEQ ID NO: 59 va VL ¢6 SEQ
ID NO: 66 va thudce 1sotyp 12G2/k, bao 0dm cac thay (hé chudi ning V234A, G237A,
P238S, H268A, V309L, A330S va P331S so voi [gG2 kiéu dai.
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Trong mot sd phuong an, khang thé bao gom chudi ning (HC) co SEQ 1D NO:
80 va chudi nhe (LC) ¢6 SEQ ID NO: 8.

Trong mot sé phuong an, khang thé bao gdém chudi nang (HC) c¢6 SEQ ID NO:
80 va chudi nhe (LC) c6 SEQ ID NO: 81.

Trong mot s6 phwong an, khang thé 1a khang thé dic higu doi.

Khang thé thich hop dé str dung trong liéu phap diéu tri, vi du, trong diéu tri
bénh tu mién.

Khéang thé thich hop dé st dung trong liéu phap didu tri, vi du trong diéu tri bénh
viém qua trung gian mién dich.

Khang thé thich hop dé st dung trong liéu phap diéu tri, vi du trong diéu tri viém
khop.

Khang thé thich hop dé st dung trong liéu phap diéu tri, vi du trong diéu tri lupus
ban do hé thong.

Khang thé thich hop dé su dung trong liéu phap diéu tri, vi du trong diéu tri bénh
viém ruot.

Khéang thé thich hop dé st dung trong liéu phap didu tri, vi du trong diéu tri cay

ghép.

Khéng thé thich hop dé sir dung trong liéu phap diéu tri, vi du trong diéu tri ghép
than.

Khang thé thich hop dé st dung trong lidu phap diéu tri, vi du trong diéu tri ghép
da.

Khang thé thich hop dé st dung trong liéu phép diéu tri, vi du trong diéu tri
ghép tuy xuong.

Khang thé thich hop dé su dung trong li¢u phap diéu tri, vi du trong diéu tri bénh
maéng ghép chong lai ky chu.

Khang thé thich hop dé su dung trong li¢u phap diéu tri, vi du trong diéu tri
gidm tiéu cau mién dich.

Khang thé thich hop dé st dung trong liéu phap diéu tri, vi du trong diéu tri xo
cung rai rac.

Khang thé thich hop dé st dung trong lidu phap didu tri, vi du trong diéu trj viém

tuyén giap.
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Khang thé thich hop dé sur dung trong liéu phap diéu tri, vi du trong diéu tri tiéu
duong loai I.

Khang thé thich hop dé st dung trong liéu phap diéu tri, vi du trong diéu tri xo
vita dong mach.

Khang thé thich hop dé st dung trong liéu phap diéu tri, vi du trong diéu tri viém
khop dang thap.

Khang thé thich hop dé st dung trong liéu phap diéu tri, vi du trong diéu tri bénh
Crohn.

Khang thé thich hop dé su dung trong liéu phap didu tri, vi dy trong diéu tri
viém loét dai trang.

Khang thé thich hop dé st dung trong liéu phap diéu tri, vi du trong diéu tri bénh
viém ruot, két hop voi tac nhan diéu tri thu hai.
Vi du thue hién sang ché

Sang ché s& duoc md ta theo cac vi du cu thé, khong gidi han sau day.
Vi du 1. Nguyén vét liéu va phuong phap

Tao céc protein dugc su dung

Khi cac tin hiéu CD154 ndi sinh 14 trime, CD154 tai t6 hop duoc biéu hién theo
nhiéu cach dé thu trime tai t6 hop chie nang. CD154 nguoi dang tan (shCD154; SEQ
ID NO: 4), CD154 Callithrix jacchus (khi dudi soc thong thuong; sau day go1 la khi
duodi soc) dang tan (smCD154; SEQ ID NO: 5) hoac CD154 Macaca fascicularis (khi
dudi dai) dang tan (scCD154; SEQ ID NO: 6) duoc tao dong va duoc biéu hién dudi

dang dung hop His6 (SEQ ID NO: 10) (shCD154-his, SEQ 1D NO: 7; smCD154-his,

SEQ ID NO: 8; scCD154- his, SEQ ID NO: 9) hoac duoi dang dung hop voi céu truc
leuxin zipper (ILZ) (SEQ ID NO: 11) (shCD154-ILZ, SEQ 1D NO: 12; smCD154-ILZ,
SEQ ID NO: 13; scCD154- ILZ, SEQ ID NO: 14). Vigc tao dong, biéu hién va tinh ché
protein duoc thyc hién bang cac phuong phap tieu chuin. Ca hai san pham dung hop
His va ILZ cht yéu la trime. smCD154 va smCD154-1L7 déu dugc biotin hoa bang cach
st dung EZ-Link™ Sulfo-NHS-LC-Biotin and Labeling Kit (Thermo, ma loal 2 1327),
su biotin hoa thanh cong duoc phan tich boi xét nghiém HABA-avidin (Thermo, ma loai
46610) va Octet. Cac t¢ bao biéu hien CD40 nguot (SEQ 1D NO: 15) duge su dung
trong mot s6 xét nghiém. Céc té bao D1.1 Jurkat (ATCC® CRL-10915™) biéu hién noi

sinh CD154 nguoi dugce st dung trong mot sd xét nghiém.
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CD154 nguoi; SEQ ID NO: 1
MIETYNQTSPRSAATGLPISMKIFMYLLTVFLITQMIGSALF AVYLHRRLDKIE
DERNLHEDFVFMKTIQRCNTGERSLSLLNCEEIKSQFEGFVKDIMLNKEETKK
ENSFEMQKGDQNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNNLVTLENG
KQLTVKRQGLYYIYAQVTFCSNREASSQAPFIASLCLKSPGRFERILLRAANT
HSSAKPCGQQSIHLGGVFELQPGASVFVNVTDPSQVSHGTGFTSFGLLKL

CD154 khi dudi soc; SEQ ID NO: 2
MIETYNQPVPRSAATGPPVSMKIFMYLLTVFLITQMIGSALFAVYLHRRLDKI
EDERNLHEDFVFMKTIQRCNTGERSLSLLNCEEIKSQFEGFVKDIMLNKEEKK
KENSFEMQKGDQNPQIAAHVISEASSKTTSVLQW/\EKGYYTMSNNLVTLEN
GKQLTVKRQGLYYIYAQVTFCSNREASSQAPFIASLCLKPPNRFERILLRAAN
THSSAKPCGQQSIHLGGIFELQPGASVFVNVTDPSQVSHGTGFTSFGLLKL

CD154 khi dudi dai; SEQ ID NO: 3
MIETYNQPSPRSAATGLPVRMKIFMYLLTIFLITQMIGSALFAVYLHRRLDKIE
DERNLHEDFVEFM KTIQRCNTGERSLSLLNCEEIKSQFEGFVKDIMLNKEEKKK
ENSFEMQKGDQNPQIAAE IV'IS*FA@SKTTSVLQWAFKGYYTMSNNLVTLENG
KQLT VKRQGLYYIYAQVTFCSNREABSQAPFIABLCLK@PGRT ERILLRAANT
}lbb/\KPC(JQQBHIL(JGVTLLQPGASVl ZVNVTDPSQVSHGTGETSE (_ILLl\L

shCD154; SEQ ID NO: 4
MQKGDQNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNNLVTLENGKQLTV
KRQGLYYIYAQVTFCSNREASSQAPFIASLCLKSPGRFERILLRAANTHSSAKP
CGQQSIHLGGVFELQPGASVFVNVTDPSQVSHGTGFTSFGLLKL

smCD154; SEQ ID NO: 5
MQKGDQNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNNLVTLENGKQLTV
KRQGLYYIY/\QVTFCSNRE/—‘\SSQAPFIASLCLKPPNRFERILLRAANTHSSAKP
CGQQSIHLGGIFELQPGASVFVNVTDPSQVSHGTGFTSF GLLKL
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scCD154; SEQ ID NO: 6
MQKGDQNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNNLVTLEN GKQLTV
KRQGLYYIYAQVTFCSNREASSQAPFIASLCLKSPGRFERILLRAANTHSSAKP
CGQQSIHLGGVFELQPGASVFVNVTDPSQVSHGTGFTSFGLLKL

shCD154 -his; SEQ ID NO: 7
GSHHHHHHGGGSMQKGDQNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNN
LVTLENGKQLTVKRQGLYYIYAQVTFCSNREASSQAPFIASLCLKSPGRFERIL
LRAANTHSSAKPCGQQSIHLGGVFELQPGASVFVNVTDPSQVSHGTGFTSFGL
LKL

smCD154 -his; SEQ ID NO: 8
GSHHHHHHGGGSMQKGDQNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNN
LV TLENGKQLTVKRQGLYYIYAQVTFCSNREASSQAPFIASLCLKPPNRFERIL
LRAANTHSSAKPCGQQSIHLGGIFELQPGASVFVNVTDPSQVSHGTGFTSFGLL
KL

scCD154 -his; SEQ ID NO: 9
GSHHHHHHGGGSMQKGDQNPQIAAHVISEASSKTTSVLQWAEKGYYTMS‘NN
LVTLENGKQLTVKRQGLYYIYAQVTFCSNREASSQAPFIAS LCLKSPGRFERIL
LR/—\ANTHSS/—\KPCGQQSIHLGGVFELQPGASVFVNVTDPSQVSHGTGFTSFGL
LKL

His6; SEQ ID NO: 10
HHHHHH

[LZ; SEQ ID NO: 11
RMKQIEDKIEEILSKIYHIENEIARIKKLIGER

shCD154 -ILZ; SEQ ID NO: 12

GSHHHHHHGGGSRMKQIEDKIEEILSKIY HIENEIARIKKLIGERGGGSMQKGD
QNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNNLVTLENGKQ LTVKRQGLY
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YIYAQVTFCSNREASSQAPFIASLCLKSPGRPERILLRAANTHSSAKPCGQQS [H
LGGVFELQPGASVFVNVTDPSQVSHGTGFTSFGLLKL

smCD154 -1LZ; SEQ ID NO: 13
GSHHHHHHGGGSRMKQIEDKIEEILSKIYHIENEIARIKKLIGERGGGSMQKG
DQNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNNLVTLENGKQLTVKRQG
LYYIYAQVTFCSNREASSQAPFIASLCLKPPNRFERILLRAANTHS SAKPCGQQ
SIHLGGIFELQPGASVEVNVTDPSQVSHGTGFTSFGLLKL

scCD154 -1LZ; SEQ ID NO: 14

GSHHHHHHGGGSRMKQIEDKIEEILSKIY HIENEITARIKKLIGERGGGSMQKGD
QNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNNLVTLENGKQLT\/KRQGLY
YIYAQVTFCSNREASSQAPFIASLCLKSPGRFERILLRAANTHSSAKPCGQQSIH
LGGVFELQPGASVFVNVTDPSQVSHGTGFTSFGLLKL

CD40 nguoi; SEQ ID NO: 15
M\/RLPLQCVLWGCLLTAVHPEPPTACREKQ_YLINSQCCSLCQPGQKLVSDCT
EFTETECLPCGESEFLDTWNRETHCHQHKYCDPNLGLRVQQKGTSETDTICT
CEEGWHCTSEACESCVLHRSCSPGFGVKQIATGVSDTICEPCPVGIFSNVSSA
FEKCHPWTSCETKDLVVQQAGTNKTDVVCGPQDRLRALVVIPHFGILFAILL
VLVFIKKVAKKPTNKAPHPKQEPQEINFPDDLPGSNTAAPVQETLHGCQPVT
QEDGKESRISVQERQ

Do luong ai luc

Do luong ai luc bé“mg cach st dung cong huong plasmon bé mat (SPR) dugc thyuc
hién b?mg hé t,héng ProteOn XPR36 (BioRad). Bé mat bo cam bién sinh hoc duoc chuan
bi bang cach ghép doi Fe khang 1gG nguoi (Jackson cat#109-005-098) voi bé mat 1op
polyme alginat dugc diéu hoa cua chip GLC (BioRad, Catf#176-5011) theo hudng dan
ctia nha san xuit vé hoa hoc ghép d6i amin. Khoang 4700 RU (don vi dap tng) khang
thé thu nghiém duoc ¢6 dinh. Cac thi nghiém dong hoc duoc thyc hign o 25°C trong
dung dich dém dang chay (DPBS+polysorbat P20 0,03% + BSA 100 pg/ml). Dé thuc

hién thi nghiém dong hoc, 100 RU cac khang thé dugc thu nhan, sau do tiém chat phan
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tich (shCD154-his va smCD154-his) voi cac nong d6 trong khoang tir 0,391 nM dén
100 nM (trong dung dich pha lodng tudn tu gip 4 lan). Pha két hop duoc theo doi trong
3 phat véi luwong 50 pL/phat, tiép theo 1a 15 phut chay dung dich dém (pha phan ly). Bé
mdt chip duoc tai tao vai hal xung 18 gidy ctia H3PO4 100 mM (Sigma, Cat#7961) vén
lwong 100 pL/phut.

D liéu thu thap dugc xu ly béng phan mém ProteOn Manager. Trudge tién, dir
liéu duoc chinh sua vé nén bﬁng cach st dung cac lién diém. Sau do, thuc hién trir tham
chiéu kép di lidu bang cach tiém dung dich dém dé tiém chat phan tich. Phan tich dong

hoc dit liéu dugc thuc hién bang cach st dung mo hinh lién két Langmuir 1:1.

Hoat hoa té bao Ramos cam (g boi CD154

Kha nang cua céac khang thé khdang CD154 trong viéc (ic ché su hoat hoa té bao
Ramos dugc danh gia bang cach st dung CD54 lam diu 4n cho su hoat hoa té bao. Cac
t& bao Ramos (té bao ung thu hach bach huyét Burkitt, ATCC® CRL-1596™) dugc duy
tri theo quy trinh nha cung cap duoc gieo mam vao dia c6 day hinh chir v 96 16 v&i 2,0 x
10° té bao/16 trong moi truong tang truéng hoan chinh véi 100 wl/15. Cac khang thé thur
nghiém vo1 cac nong do 0,2, 2 hodc 20 pug/ml duge u trude véi smCD154 -his nong do
40 ng/ml trong 1 gio' ¢ nhiét dd phong (RT) va sau do duge thém vao t& bao. Pia duoc
pht lai va i qua dém (37°C, CO-2 5%). Vio ngay hom sau, dia xét nghiém dugce quay
xuéng va mdi truong xu ly da s dung dugc loai bo. Cac vién té bao thu duoc duoc rua
vol PBS/IFBS 2% lanh va sau do cac té bao duo‘c‘ nhudém voi khang thé khang CDS4
(ICAM-1) duoc gan nhan PE hodc isotyp d6i ching phu hop trong 1 gio ¢ 4°C. Cac té
bao duoc rira voi PBS/FBS 2% lanh, duogc tai huyén phu trong PBS/FBS 2% lanh voi thé
tich 100 pl/16 va tin hiéu huynh quang (kénh vang) duoc do trén té bao ké dong chay. Cac
khang thé duoc xac dinh 1a chét ddi khang khi chiing dap (mg céc tiéu chi: % hiéu luc lién
quan dén khang thé 5C8 > 5% hiéu luc 5C8, trong do % hiéu luc chi phan tram tic ché

duoc chuan hoa lién quan dén 5C8 vai nong do cao nhat dugc thu nghi¢m.

Xeét nghiém gen chi thi NF-xB-SEAP
Kha ning cua cac khang thé khiang CD154 trong viée (¢ ché duong phat tin hicu
phia ha nguon CD40 cam (mg boi CD154 duoc danh gia bang cach su dung cac t€ bao

CD40L HEK-Blue™ (Invivogen), dugc kién tao dé biéu hién CD40 ngudi va dugc chuyén
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nhiém voi gen chi thi phosphataza kiém duoc tiét ra tr phoi (SEAP) nho trinh tw khot dong
c6 thé cam g NF-kB (trinh tu khot dong tbi thiéu IFN-B). Cac té bao duoc kich thich voi
CD154 nguoi hodc khi dudi dai, hoac véi cac té bao Jurkat. Cac té bao CD40L HEK-Blue™
duoc duy tri theo quy trinh cua nha cung cap va tAt ca xét nghiém hoat tinh duoc thuc hien
trong DMEM dugc bd sung 10% huyét thanh thai bo bat hoat do nhiét va 1 lan Glutamax.
Céc té bao dugc gieo mam vao dia nudi cdy md 96 13 véi mat do té bao 1a 2,5 hodc 5 x 104
& bao mai 16 trong thé tich 100 pl va duoc u qua dem (37°C, COz2 5%). Vao hom sau, 4 X
dung dich shCD154-His hodc shCD154-ILZ, hodc céc té bao D1.1 Jurkat dugc u trudge voi
4 X dung dich khang thé khang CD154 (véi ndng do phu hop) véi ty 1€ 1:1 dé thu duoc 2
X dung dich hén hop tién phirc hop CD154:khang thé. 11dn hop CD154:khang thé duogc u
¢ nhiét do phong trong 1 g10, trong khi hon hop D1.1 Jurkat:khang thé don dong dugc u o
37°C va CO» 5% trong 1 gid. Vo cudi khoang thoi gian u tién phuc hop, 2 X dung dich
tién phtrc hop véi thé tich 100 ul/16 duge cho vao dia xét nghiém 96 15 chira cac t bao
CDA0L HEK-Blue™: thé tich xét nghiém cudi 1a 200 pl/16 véi cic nong do CD154 cudi 1
80 ng/ml shCD154-His, hodc 40 ng/ml shCD154-1LZ, hodc 2,5 — 6.0 x 10* t& bao DI1.1
Jurkat. Sau 16-24 gio xu ly (37°C, CO-2 5%), cac 16p be mit duge phan tich vé hoat tinh
phosphataza (SEAP) bang cach do do hap thy (650 nm) cua 16p bé mat véi thé tich 40 ul/1d
da duoc u vor 160 1/10 QUANTI-Blue™ (Invivogen) 0 37°C trong 30-60 phat.

Xeét nghiém hoat hoa té bao tua qua trung gian té bao Jurkat

Kha ning cua cac khang thé khang CD154 trong viéc uc ché su hoat hoa DC
qua trung glan té bao Jurkat dugce danh gia bing cach do muc giam trong san xudt cac
cytokin boi DC. Bach cAu don nhan nguoi (Biologic Specialties) duoc nudi ciy vl
[L-4 50 ng/ml va GM-CSF trong 6 ngay. Cac (¢ bao dugc bo sung moi truong moi (voi
IL-4 va GM-CSF) vao ngay 3. Cac DC chua truong thanh (iDC) (CDla” CD14Mip
CD83") duoc su dung trong cac xeét nghiem té bao vao ngay 6. 2,5x10° té bao DI1.1
Jurkat (duoc chiéu xa ¢ 1000 rad) duogc u vOl khang thé khang CD154 nong do
0,000064-25 pg/ml trong 15-20 phut, sau do duoc dong nudi cdy voi 2,5x10" iDC
trong thé tich cudi 1a 200 ul/1d trong dia day tron 96 1. Sau khi 1 48 gio, cac 1op bé

mat dugc thu thap dé phén tich cytokin.

Xét nghiém hoat hoa (€ bao B qua trung gian té bao Jurkat
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Kha ndng cta cac khang thé khang CD154 trong viée tic ché su hoat hoa té bao
B qua trung gian té bao Jurkat duoc danh gia bang cach danh gia tac dong cia cac khang
thé ddi vai su tang sinh té bao B. 1x10° té bao D1.1 Jurkat (duoc chiéu xa & 5000 rad)
duoc d6ng nuoi céy véi cac té bao B amidan nguoi voi sy co mat cua IL-21 (100 ng/ml)
va khang thé khang CD154 v6i nong d6 0,0077 ng/ml-15 pg/ml trong thé tich cudi la
200 pl/16 trong dia day tron 96 16. Sau 2 ngay u, metyl (-3H)-thymidin (0,5 pCi/1d) duoc
thém vao dung dich nudi cdy va c6 thé xac dinh su ting sinh té bao B nguoi sau khi u

qua dém.

Xét nghiém hoat hoa té bao B qua trung gian CD154

Kha nang cua cac khang thé khang CD154 trong viée (¢ ché su hoat hoa té bao
B qua trung gian CD154 duoc danh gid ¢ cac té bao B nguoi hodc khi dudi dai. 1x10°
té bao B amidan nguoi hodc té bao la lach ca khi dudi dai duoc nudi ciy vai rhiL-21
nong do 100 ng/ml, shCD154-ILZ ndng do 0,5 pg/ml, va khang thé khang CD154
nong d6 0,0077 ng/ml-15 pg/ml trong thé tich cudi [a 200 ul/16 trong dia day tron 96
16. Sau 2 ngay 4, metyl (-3H)-thymidin (0,5 nCi/Id) duge thém vao dung dich nuoi ciy

va co thé xac dinh sy tang sinh t€ bao B ngudi sau khi t qua dém.

Vidu 2. Phan lap cac khang thé khang CD154 tu cac thu vién biéu hién trén thuc khuan
Céc Fab lién két véi CD154 duoc chon tor thu vién biéu hién trén thuc khuan
pIX de novo (mai) duge mo ta trong Shi va cong sie, J Mol Biol (Tap chi sinh hoc phan
tr) 397:385-96, 2010; Cong bd don sang ché qudc té s6 W02009/085462; Cong bd
don sédng ché Hoa Ky $d US2010/0021477). M6 ta ngﬁn gon, cac thu vién da duoc tao
bang cach da dang hoa gian gidao sinh hoc ¢ nguoi, trong do gen VH dong mam
(germline) IGHV1-69*01, IGHV3-23*01, va IGHV5-51*01 da duoc tai (6 hop voi
gen nho IGHJ-4 nguoi qua vong H3, va gen VLkappa dong mam ngudi 012 (IGKV1-
39*%01), L6 (IGKV3-11*01), A27 (IGKV3-20*01), va B3 (IGKV4-1*01) da duoc ta
t6 hop v6i gen nho IGKJ-1 dé tap hop thanh ciac mién VH va VL hoan chinh. Céc vi
tri trong cac vung bién doi chudi nang va chudi nhe xung quanh cac vong H1, H2, L1,
L2 va L3 twong Gng voi cac vi tri duge xac dinh la thuong xuyén tiép xuc véi cic
khéng nguyén peptit va protein di dugc chon dé da dang hoa. Tinh da dang trinh ty &

cac vi tri duoc chon da duoc gioi han trong cac gbe xudt hién tai moi vi tri trong ho
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gen dong mam IGHV hodc TGLV cta cic gen IGHV hodc IGLV tuong tng. Tinh da
dang & vong H3 da duoc tao bang cach sir dung cac vong tdng hop ¢& ngan dén cd
trung ¢6 chiéu dai 7-14 axit amin. Phan bo axit amin tai H3 da duoc thiét ké dé mo
phong bién thé axit amin quan sat duoc o khang thé nguoi. Thiét ké thu vién duoc mo
ta chi tiét trong Shi va cdng sw, J Mol Biol (Tap chi sinh hoc phan tr) 397:385-90,
2010. Gian giao sinh hoc dugc su dung dé tao thu vién duoc dat tén theo géc gen dong
mam VH va VL nguodi cua ching. Ba thu vién chudi ning da duoc két hop voi bon
chudi nhe dong mém hodc thu vién chudi nhe dong mam dé tao 12 t6 hop VH:VL duy
nhét cho cac thir nghiém sang loc dbi véi smCD154 hodc cac té bao biéu hién CD154
khi duéi dai day du chiéu dai.

Céc thu vién duoc sang loc déi véi CD154 khi dubi dai day du chiéu dai (SEQ
1D NO: 3) duoc biéu hién 6n dinh trong cac té bao CHO-s hodc smCD154 duoc biotin
héa va khong dugc biotin hoa (SEQ ID NO: 5). Sau mot ) vong sang loc, xét nghiém
ELISA v6i thue khuén da dong st dung smCD154 lam khéng nguyén duge thuc hién
ae phat hién sy lam giau ddc hi¢u cua tung thu nghiém sang loc. Thuc khuén thu duoc
tu cac thu nghiém sang loc nay, cac thi nghiém cho théy su lam giau chit két dinh voi
smCD 154, duoc sang loc thém bang xét nghiém ELISA Fab don dong trong d6 cic
protein Fab duoc biéu hién tur cac dong Fab riéng biét duoc su dung lam chit két dinh
voi smCD154 khéng duoc biotin hoa duoc cho truc tiép vao dia. Cac dong Fab vai tin
hiéu lién két cao hon gp bdn lan so véi cac Fab d6i chung am duoc chon dé sang loc
theo dang IgG day du. Cac Fab duoc chon duoc tao dong thanh Kkhung
loG2sigma/kappa va duoc ddc trung hoa thém dé s dung cho lién két véi cac (€ bio
D1.1 Jurkat. 1gG2sigma la Fc bat hoat va co cac thay thé V234A, G237A, P238S,
H268A, V309L, A330S va P331S so véi IgG2 kicu dai. IgG2sigma dugc moé ta trong
Bang sang ché Hoa Ky sb 8,961,967.

Vidu 3. Tao cac khang thé khang CD154 ¢ chudt

Céc khang thé khang CD154 duoc tao bing cach sir dung chudt bién d6i gen biéu
hién [6cut globulin mién dich nguoi, OmniRat®; OMT, Inc. Locut globulin mién dich noi
sinh OmniRat® duoc thay thé bai 16cut Tgk va Igh ngudi va 16cut IgH ngudi/chudt tong
hop véi cac doan V,D va J co ngudn goc 1a nguoi lién két voi locut Cy chudt. Locut IgH

chura 22 Vi nguoi, tat ca doan D va Jy nguoi trong cau hinh tu nhién lién két vor [0cut
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Cy chudt. Viée tao va dic trung héa OmniRat® duoc md ta trong Osborn, va cong sy J
lnnnunol(Tapchinﬁénchdjhoc)190:1481-1490,2013;vé(jénglx360nséngchéquéc
té s6 W02014/093908.

OmniRat® duoc tao mién dich voi smCD154 bang quytrhﬂ1t301niéncﬁchlép
laidlﬂﬂéucﬁén1(th4hdS).Tiépthmachéd@taonﬂén(ﬁch45 ngéy,céohachbachhuyét
duocthuthéptirb6n<xnlchu@tvé(ﬁxqcsﬁfdungwiétaotél)éolai.Céc]éw)bélnétcﬁaté
bao lai trong cac dia 96 16 duge sang loc qua xét nghiém ELISA vé lien két dé nhan
dang cac khang thé don dong biéu hién sy lién két voi smCD154, ma tir do cac lop bé
mat t& bao lai biéu hiéu tin hiéu xét nghiém lén hon gép 3 lan gid tri trung binh doi
chirng am duoc chon.

Céc khang thé duge chon dugc tao dong thanh [gG2sigmal/A c6 do dai day du.
Céckhéngthéthékﬂénluxuthﬂldéikhéngtnnu;hoathéatét@o]imnoscénl&ngtxﬁ
CD154 duoc chon détiép tuc déac trung hoa. |
Vi du 4. PBac trung hoa cac khang thé

Mot s6 khang thé khang CD154 thu dugc tu thu vién biéu hién trén thuc khudn
hoac dong vat bién doi gen biéu hién l6cut globulin mién dich nguoi thé hién hoat tinh
dbi khang theo mo ta trong Vi du 2 va 3 duoc giai trinh tyr va con duge dac trung hoa
vé su lién két ciia chung voi cac té bao tua nguoi va khi, vé kha nang (rc ché cac chirc
néngtébéof%vétébéotuangudivéldﬁ,vévécacchﬁcnéngthucthicuakhéngthé
Céc vang VH va VL cua cac khang thé duoc giai trinh tu bing cac phuong phép tiéu
chuan.

BéngZtﬁnhbéycéctﬁnhtuaxﬁanﬂncﬂa?ﬂﬂDRlCﬁacéckhéngthéduocchon

BéngB1rhﬂ1béycéctﬂnhtuaxhzunhwchallC[HlZcuacéckhéngthéduocchon‘

Béng4tﬁnhbéycéctﬂnhtuaxﬂanﬁncﬁaPKHDRBcﬁaoéckhéngthéduocchon

BéngStrhﬂlbéycéctﬁnhtu&vﬁtaﬁnnCﬁa];CIH{lCﬁacéckhéngthéduocchon,

Béng6trhﬂlbéycéctﬂnhtuaxﬁznnnlcuaIJCEH{Zcﬁacéckhéngthéduoochon.

Béng7trhﬂlbéycéctﬁnhtuzndtanﬂncﬁaIJCEHQBcﬁacéckhéngthéduocchon.

Bang § trinh bay cac trinh tu axit amin cia VIT cua cac khang thé duoc chon.

Bang 9 trinh bay cac trinh tu axit amin ctia VL cua cac khang thé dugc chon.

Bang 2.

HCDRI1
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ng};ﬁ’éﬁgg Trinh tw SEQ ID NO:
C4LB5 SYAIS 16
C41.B89 SYGIS 17
C41LB9% SYAIS 16
C4LB150 SYSEYWG | 18
C4LB189 AYYIH 19
C4LB191 DYYIH 20
C4LB199 SFIYYWG |21
Bang 3.
HCDR2
ID mAb (khang .
thé don dong) Trinh tu SEQ ID NO:
C4LB5 GIIPIFGTANYAQKFQG | 22
C4LB8Y WISPIFGNTNYAQKFQG |23
CALBY4 GISPYFGNTNYAQKFQG | 24 o
C4LB150 SLYYSGSTYYNPSLKS 25 N
C4LBI189 RINPDSGGTDYAQRFQG | 26
C4LBI9] RFNPNSGDTNGAQKFQG | 27
C4LB199 CIYSSGGTYYNPSLKS 28
Bang 4.
ID mAb (khang HCDR3 -
thé don dong) | Trinh tu SEQ ID NO:
C4LB5 GASVWDGPAEVFDY 29 o
C4LB89 SRYYGDLDY 30
C4LB94 DTGWVGAFYLDY 3]
C4LB150 LQLGTTTDYFDH 32
C4LB189 DWNYYDGSGYFGPGYYGLDV | 33
C4LB191 EGELAGIFFDY T
| C4LB19Y LWLGTTTDYFDY 35 B
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Bang 5.
ID mAb (khang | LCDRI
C4LB5 KSSQSVLASSNNENFLA | 36
CALBYY RASQSISSYLN 37
CALBY4 KSSQSVLYSSNNKNYLA | 38
C4LB189 SGDKLGDKYVC 40

C4LB191
C4LB199

SGDKLGDKYVS 41

42

Bang 6.
ID mAb (khang -
| thé don dong) | Trinh ty SEQ 1D NO:
C4LB189 QDRKRPS
C4LB191 QDRKRPS
C4LB199
Béng 7.

D o (g LD |

thé dO’“ d(‘mg) Tnnh tur QEQ ID NO
QQAYTTPFT 51

CALBISO »Q/\WDSDTAV 54 I
CALB189 OAWDSGTVV | 55 o .
Calplol [ QAWDSSTVV |56 S
C4LB199 QAWDSNTVV | 57
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-
ID mADb (khang

thé don dong) Ten VH

VH

Trinh tu ‘ SEQ ID NO:

C4LB5 C4LHI12

QVQLVQSGAEVKKPGS SVKVSCKASG
GTFSSYAISWVRQAPGQGLEWMGGIIPI
FGTANYAQKFQGRVTITADESTSTAYM 58
ELSSLRSEDTAVYYCARGASVWDGPA
EVFDYWGQGTLVTVSS \

C4LB89 CALH165

QVQLVQSGAEVKKPGSSVKVSCKASG
GTFSSYGISWVRQAPGQGLEWMGWIS
PIFGNTNYAQKFQGRVTITADESTSTAY | 59
MELSSLRSEDTAVYYCARSRYYGDLD
YWGQGTLVTVSS

C4LBY%4 C4ALH99

QVQLVQSGAEVKKPGSSVKVSCKASG
GTFSSYAISWVRQAPGQGLEWMGGISP
YEGNTNYAQKFQGRVTITADESTSTAY | 60
MELSSLRSEDTAVYYCARDTGWVGAF
YLDYWGQGTLVTVSS

-

CALB150 C4LH201

CALB189 C4LH240

QLQLQESGPGLVKPSETLS LTCTVSGGS
ISSYSFYWGWIRQPPGQGLEWIGSLY'Y
SGSTYYNPSLKSRATMSVVTSKTQFSL | 61
NLNSVTAADTAVYYCARLQLGTTTDY
FDHWGQGTLVTVSS

QVQ LVQSGAEVKKPGASVKVSCKASG
YTFAAYYIHWVRQAPGQGLEWMGRIN
PDSGGTDYAQRFQGRVTMTRDTSISTA | 62
YMELSRLRSDDTAVFYCARDWNYYD
GSGYFGPGYYGLDVWGQGTTVTVSS

C4LB191 C4LH242

QVQLVQSGAEVKKPGASM KVSCKASG
YTETDYYIHWVRQAPGQGLEWVGRFN
PNSGDTNGAQKFQGRVTMTRDTSISTA | 63
YMELTRLRSDDTAVYHCAREGELAGIF
FDYWGQGTLVTVSS

C4LB199 C4LH250

QVQLQESGPG LVKPSETLSLTCTVSGD
SISSFIYYWGWIRQPPGKGLDWVGCIYS
SGGTYYNPSLKSRVTISVDTSKNQFSLK | 64
LPSVTAADTAVYYCARLWLGTTTDYF
DYWGQGTLVTVSS
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ID mAD (khang VL VL _

thé don dong) Trinh ty SEQ ID NO:
DIVMTQSPDSLAVSLGERATINCKSS
QSVLASSNNENFLAWYQQKPGQPP
C4LB5 C4LL8 | KLLIYSASTRESGVPDRFSGSGSGTD | 65
FTLTISSLQAEDVAVYYCQQAYTTP
FTFGQGTKVEIK

DIQMTQSPSSLSASVGDRVTITCRAS
QSISSYLNWYQQKPGKAPKLLIYYA
C4LB8Y C4LL49 | NSLQSGVPSRFSGSGSGTDFTLTISSL | 66
QPEDFATYYCQQSDSIPWTFGQGTK
VEIK

DIVMTQSPDSLAVSLGERATINCKSS
QSVLYSSNNKNYLAWYQQKPGQPP
C4LBY4 PHOL2 | KLLIYWASTRESGVPDRFSGSGSGT | 67
DFTLTISSLQAEDVAVYYCQQYYST
PLTFGQGTKVEIK

SYELTQPPSVSVSPGQTASITCSGDE
LGDKFACWYQQKPGQSPVLVIWQE
C4LB150 C4LL82 | NKRPSGIPERFSGSNSGNTATLTISGT | 68
QAMDEADYYCQAWDSDTAVFGGG
TKLTVL

SYELTQPPSVSVSPGQTASVTCSGDK
| carpq) | LODKYVCWYQRKPGQSPVLVIYQD |
C4LB189 p RKRPSGIPERFSGSNSGNTATLTISGT | 69

QAIDEADYYCQAWDSGTVVFGRGT
KLTVL

SYELTQPPSVSVSPGQTASITCSGDK
LGDKYVSWNHQKPGQSPVLVIYQD
C4LB191 IAPL39 | RKRPSGIPERFSGSNSGNTATLTISGT | 70
QAMDEADYYCQAWDSSTVVFGGG
TKLTVL

SYELTQPPSVSVSPGQTVSITCSGDK
| CarLly | LODKFACWYQQKPGQSPVVVIYQD
CALB199 p DKRPSGIPERFSGSTSGNTATLTISGT | 71

QAMDEADYYCQAWDSNTVVFGGG
TKLTVL

Céc khang thé trc ché chirc nang cua cd CD154 ndi sinh duge cung cap trén cac té
bao Jurkat (cac té bao D1.1 Jurkat trong Bang 10) va trime CD154 nguoi dugc biéu hién
ti t6 hop (duoc biéu hién dudi dang shCD154-1LZ hodc shCD154-his) nhu duge do bang

xét nghiém gen chi thi SEAP NF-xB. Cac khang thé di tic ché viée phat tin hiéu vai cac gia

-84-



32790

tri ICso trong khodng tr 0,08-21,15 nM. Céc gia tri [Cso cho cac khang thé duoc chon trong
xét nghiém dugc trinh bay trong Bang 10. Khoang o6m céc gid tri ICso trong bang cho moi
khang thé thé hién gia tri ICso thdp nhat va cao nhét thu dugc tir cac thi nghiém riéng rg,
ddng thoi gia tri don cho biét khang thé dwoc thir nghiém trong mot thi nghiém, hogc chi

cd mot gia tri [Cso hop 1€.

Bang 10.
ID mAb (khang | Xet nghiém gen chi thi SEAP NF-xB; 1Csg (nM)
the dondong) | D1.1. Jurkat* shCD154-1LZ* shCD154-his*
C4LBS5 1,55 0,54 1,03-1,37
C4LBg9 0,08-0,32 1,91-2,44 3,93-5,69
C4LB9%4 0,13 4,37 7,57-21,15
C4LBI150 3,57 4,95 8,87-9,81
C4LB189 2,06 1,63 0,51-13,60
C4LB191 2,19-3,46
C4LB199 1,21 1,09 2,00-2,70

B *Dang mau CD154 duoc str dung dé cam g viéc phat ti1;I}Aiéllmm_ﬂwWﬁi

Kha ndng ctia cdc khang thé trong viéc (e ché sy hoat hoa t& bao tua duoc danh gia
bing cach str dung su tiét IL-12p40 lam diu an cho su hoat héa DC. Cac khang thé tic ché
su hoat hoa DC duoc cam tng boi CD154 nd1 sinh duoc cung Cép trén cac té bao Jurkat
voi cac gia tri ICso trong khoang tir 0,02 dén 0,49 nM. Béng 11 trinh bay cac gia tri ICsy cho
cac khang thé duoc chon trong xét nghiém. Khoang gia tri ICsy trong Bang thé hién gia tri
ICso thip nhat va cao nhét thu dugc trong céc thi nghiém riéng r& & 2-4 d6i tuong cho voi

1-6 lan lap lai.

Bang 11.

ID mAb (khang Xet nghlellﬁ hoat vhoa tf: bc':tO

thé don dong) tua qua trung gilan € bao
Jurkat; 1Cso (nM)

C4LBS5 0,32-0,49

C4LB&9 0,02-0,09

C4L.BY% 0,07-0,09
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C4LB150 0,25-0,30
C4LB189 0,15-0,16
C4LB191 0,38-0,39
C4LB199 0,19-0,20

Kha nang cta céac khang thé trong viéc Grc ché su hoat hoa té bao B ngudi hodc
khi duoc do bang cach su dung su tang sinh t& bao B lam chi bao. Cac khang thé {rc
ché su tang sinh cdm Gng boi cda CD154 ndi sinh (cac té¢ bao D1.1 Jurkat) va trime
CD154 nguoti tai td hop (shCD154-ILZ) vai cac gia tri [Cso trong khoang twr 0,01-
5.35 nM. Bang 12 trinh bay céc gia tri ICso cho cac khang thé khac nhau thu duoc
trong xét nghiém hoat hoa té bao B nguoi hodc khi. Khoang gia tri ICso trong bang thé
hién gié tri 1Cso thdp nhat va cao nhat thu duoc trong cac thi nghi¢m riéng ré ¢ 2-4 doi
twong cho voi 1-6 lan ldp lai. Gia tri ICso don trong Bang biéu thi viéc c6 mot gia tri

1Cso hop €.

Bang 12.
D mAb (khing Xeét nghiém hoat hoa té bao B; ICso (nM) , \
thé don dong) Cac t€ bao D1.1 Jurkat/ shCDlSél—ILZ/ cac | shCDI154-1LZ/ t&
cac té bao B nguoi® t€ bao B nguor* bao B khi*

CALBS 0,19-0,28 2,74 535 J
C4LBSY 0,01-0,02 0,20-0,48 013044
C4LBY%4 0,01-0,03 0,07-0,14 0,30-0,31
C4LB150 027031 nd 114200

CALBI89 0,47-0,65 nd T Jagssae
C4LB191 0,64-1,00 nd 0,25-0,36
C4LB199 0,04-0,27 nd 1,89-2,31

nd: khong thuc hi€n

*Dang mau CD154 dugc st dung dé cam (mg vi€e phat tin hiéu/ ngudn té bao B

Vidu 5. Kién tao khang thé dé giam thiéu rui ro diéu hoa sau dich ma
VL cua khang thé C4LB89 chira diém kha amin gia dinh trong LCDR2 (N52-
S53 trong chudi nhe C4LL49, SEQ ID NO: 66). Cac thay thé duoc thuc hién riéng cho

mdi vi tri (N52S va S53T) trong VL. Cac chudi nhe dot bién duoc déng biéu hién voi
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chudi ndng me C4LH165 (SEQ ID NO: 59) dé tao cac khang thé C4LB235 va C41.B236
dudi dang IgG2sigma/k. Céc trinh tw axit amin cua LCDR2 va VL cua C4LB235 va
C4LB236 lan luot duoc trinh bay trong Bang 13 va Bang 14. C4LB235 bao gom cac
HCDR ¢6 cac SEQ ID NO: 17, 23 va 30, cac LCDR c¢6 cac SEQ ID NO: 37,49 va 52,
VH ¢6 SEQ ID NO: 59 va VL ¢o6 SEQ ID NO: 72. C4LB236 bao gom cac HCDR ¢6
cac SEQ ID NO: 17, 23 va 30, cac LCDR c6 cac SEQ ID NO: 37,50 va 52, VH c6 SEQ
ID NO: 59 va VL ¢6 SEQ ID NO: 73.

Bang 13.

ID mAb (khang | LCDR2
thé don dong) Trinh tu SEQ ID NO:
C41LB235 YASSLQS |49
C4LB236 YANTLQS |50

Bang 14.

ID mAb (khang VL
: ‘ VL
thé don dong) Trinh tu SEQ 1D NO:

DIOMTQSPSSLSASVGDRVTIT
CRASQSISSYLNWYQQKPGKA
C4LB235 C4LL160 | PKLLIYYASSLQSGVPSRFSGS | 72
GSGTDFTLTISSLQPEDFATYY
CQQSDSIPWTFGQGTKVEIK

DIQMTQSPSSLSASVGDRVTIT
CRASQSISSYLNWYQQKPGKA
C4LB236 C4ALL161 | PKLLIYYANTLQSGVPSRFSGS | 73
GSGTDFTLTISSLQPEDFATYY
CQQSDSIPWTFGQGTKVEIK

Ca hai khéng thé duge thir nghiém vé kha nang e ché su tang sinh té bao B khi
duoi dai. C4LB23 cho théy hi¢u luc tuong tu nhu C4LBE9, trong khi C4LB236 thé

hién hiéu luc giam so vao1 C4LBYO.
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Vi du 6. Cac khang thé khang CD154 lam bat hoat chirc nang thuc thi khong cam tng
su hoat hoa tiéu cau

Céc khang thé khang CD154 da duoc phat trién trong cac diéu kién 1am sing voi
cac két qua tich cuc 0 nhitng bénh nhan bj bénh twr mién, tuy nhién, do cic su ¢ vé huyét
khéi thuyén tic (TE), viéc tiép tuc phat trién lam sang cac khang thé da tam dung. Khang
thé 5¢8 nhén hoa (IgG1/k) 1a khang thé khang CD154 ma trong diéu kién 1am sang da
cam Gng TE (Yazdany va céng sie, Lupus 13:377-380, 2004). Gia thuyét rang huyét khoi
thuyén tic (TE) qua trung gian 5¢8 nhin hoa la két qua cta su hoat hoa va két tu tiéu cau
tir sw hinh thanh cac phire hop mién dich (IC) khang CD154/CD154 bac cao lién két chéo
céc tidu cau bing cach lién két Fe voi thu thé FeyRlIla tiéu cdu. Trong ong nghiém, khéng
thé 5¢8 duoc kién tao v6i Fe bat hoat (thay thé D265A trong IgG1) thiéu lién két thu thé
FeyRlIla da khong hoat hoa cac tiéu cau (Xie vd cong sir, J Immunol (Tap chi mién dich
hoc) 192:4083-4092, 2014).

Theo do, cac khang thé khang CD154 vai lién két bi hiy bo voi it nhat FeyRITa va
c6 cac chirc nang thue thi bi giam co thé phu hop hon khi lam thude diéu tri, giam rii ro vé
TE.

Dé dat duoc didu do, cac khang thé khang CD154 lam bat hoat chic nang thuc thi
dugc tao voi cac thay thé Fc khéc nhau va duoc thir nghiém vé tic dong ddi vai su hoat hoa
tiéu cau.

VH va VL ctia khang thé 5¢8 nhén hoa (Karpusas va céng s, cau tric 9: 321-
329, 2001) duoc tao dong thanh IgGlsigma/k, [gGlsigmaY TE/k, 1gG2sigma/k hodc
[gG2sigmaY TE/x dé danh gia sy tac dong cua Fc ddi voi su hoat hoa tiéu cau; cac
khing thé thu dugc la S5c8lgGlsigma, 5c8lgGlsigmaYTE, Sc8lgG2sigma va
5¢81gG2sigmaYTE). IgGlsigma co cac thay thé L234A, L235A, G237A, P238S,
H268A, A330S, va P331S so voi 1gGl kiéu dai. IgGlsigmaYTE co cac thay thé
L234A, L235A, G237A, P238S, M252Y, S254T, T256E H268A, A330S va P331S.
1gG2sigma c6 cic thay thé V234A, G237A, P238S, H268A, V309L, A330S va P331S.
lgG2sigmaYTE co céac thay thé V234A, G237A, P238S, M252Y, S254T, T256E,
H268A, V309L, A330S va P331S. Viéc danh sd goc tudn theo chi so chau Au. Cic
khang thé voi khung IgG2sigma thiéu chie nang thyc thi va lién két vai FeyR theo mo

ta trong Bang sang ché Hoa Ky s6 8,961,967, Thay thé YTE (M252Y, S254T, T256E)
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duoc mo (& trong Dall’Acqua va cong su, J Biol Chem (Tap chi Sinh hoa hoc)
281:23514-24, 2006.

Céc mién VH va VL cua 5¢8 nhan hoa duoc trinh bay theo cac SEQ ID NO: lan
luot 1a 74 va 75.

SEQ ID NO: 74
QVQLVQSGAEVVKP(JASVKLSCKASGYIFTSYYMYWVKQAPGQGLEWIGEI
NPSNGDTNTNEKFKSKATLTVDKSASTAYMELSSLRBEDTAVYYCTRSD(JRN
DMDSWGQGTLVTVSS

SEQ ID NO: 75
DIVLTQSPA’ rstsPGERATISCRASQRV%SSTY%YM[IWYQQKPGQPP KLLIK

VASNLESGVPARFSGSGSGTDFTLTIS SVEPEDFATYYCQHSWEIPPTE GGGTK
LEIK

5¢8lgGlsigma, 5c8lgGlsigmaY TE, 5c8lgG2sigma va 5¢81gG2sigmaY TE duoc
thir nghiém vé tac dong cua ching dbi voi sy hoat hoa tiéu cau.

Mau tir nhitng nguoi cho khoe manh, duoc sang loc trudc vé dap tmg thap véi chi
rieng shCD 154, duge st dung. Su hoat hoa tieu cau duoc danh gia bang phuong phap dém
va do té bao theo dong (flow cytometry) su dung cac ddu an hoat hoa tieu cau PAC-1 duoc
xac nhan (GPIIb/Ta dugc hoat hoa) va CD62p (P-selectin). Mo ta ngan gon, mau toan phcm
(WB) dugc thém vao dung dich dém Tyrodes-HEPES dugc diéu hoa chia CaCla 1| mM, va
cac khang thé khang PAC1 va khang CD62p c6 hodc khong c6 khang thé e ché FeyRlla
(dong 1V.3, StemCell Technologies #60012) dugc thém vao hon hop va duoc u trong 25
phuat. Cac phue hop mién dich duoc tao trudc cua CD154 tan (PeproTech, cat #310-02;
SEQ ID NO: 4 hogc Tonbo Biosciences, cat#21-7088) /khang thé co ty & mol
CD154:khang CD154 la 3:1 dugc thém vao hén hop va duge G thém 20 phut ntta; cic tieu
cau duoc ¢b dinh trong formalin 1%, sau d6 duoc phén tich FACS. Su hoat hoa tiéu cau
cho ting diéu kién duoc danh gia theo % cac fiéu cau bi chan (cac truong hop duong tinh
voi CD61) bidu hign PAC-1 va CDO2p; t thu duge va phan tich 5000 truong hop biéu hién
CDG61 (che ticu ciu) cho timg diéu kién dieu tri. Cac két qua cta thi nghiem duoc tr inh bay

trong Hinh 1. IC CD1 54/5¢81gG1 (IgGl | ciéu dai) hoat hoa cac tiéu cau, trong khi IC CD154
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voi 5¢8-IgGlsigma, 5c8IgGlsigmaYTE, 5¢8IgG2sigma va 5c8lgG2sigma-YTE khong
hoat hoa cac tiéu cau. Su hoat hoa tiéu cau voi ADP khong bi e ché boi cac phire hop mién
dich (dir liéu khong dugce trinh bay). Khong c6 khang thé riéng nao hoat hoa cac tiéu cau
(di ligu khong duoc trinh bay).

Cac khang thé khang CD154 C4LBS, C4LBRY, C41L.B94, C4LB150, C4LB189,
C4LB191, C4LB199 (tat ca khang thé don dong lam bit hoat chiic nang thuc thi
1gG2sigma) cung duge thir nghiém trong xét nghiém hoat hoa tiéu cau dé xac nhan cac
khang thé da huy bo lién két voi FeyRITa va khong hoat hoa cac tiéu cau. Hinh 2 trinh
bay cac két qua cta thi nghiém, chimg minh rdng cac phic hop mién dich cua CD154
trong phirc hop voi C4LBS, C4LB89, C4LB150, C4LB189, C4LB191 hodac C4LB199
da khong thé hoat hoa céc tidu cAu. IC CD154/ C4LB94 cam mg PAC-1 trén cac tieu
cdu. Céac két qud chung minh ring cdc khing thé khang CD154 voi cic isotyp
[gGlsigma, [gGlsigmaY TE, [gG2sigma hodc IgG2sigmaY TE noi chung co thé khong
hoat hoa cac tiéu cau, va vi vay cb thé ¢6 mue an toan duoc cai thién so voi cac khang

thé trén 1gG 1 kiéu dai.

Vidu 7. Tac dong cta isotyp lam chuyén ddi cac dac tinh cua khang thé

Cac vung bién doi cua khang thé C4LBS89 duoc tao dong thanh cic isotyp
[eGlsigma/k va IgGlsigmaYTE dé danh gia sy khac biét co thé ¢ vé chic nang va kha
nang phat trién. Cac khang thé moi duoc goi la C4LB231 (IgGlsigma) va C4LB232
(IgGlsigma¥Y TL).

Cac khang thé 1gGlsigma va IgGlsigmaY TE tao thanh duoc so sanh voi khang
thé me vé chirc ning. C4LB231 va C4LB232 tuong duong vé chlrc ning so voi
C4L.B89 me. Bang 15 trinh bay céac gia tri [Cso hodc khoang gia tri [Csg cho tirng khang
thé trong cac xét nghiém churc nang nhu da néu trong Bang. Khoang gia tri [Csp trong
bang thé hién gia tri ICso thap nhit va cao nhét thu duoc trong cac thi nghigm ¢ 2-4
dbi twong cho véi 1-6 lan lap lai. Gia tri ICso don trong bang chi bdo viéc c6 mot gia
tri ICso hop 1€.

Bang 15.

Dang nf}?lu CD154 duogc su | mAb (khang thé don dong)
Thi nghi¢m dung dé cam tng viéc phat| T —
tin hiéu C4LB231 C4LB232
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Xétnghiém gen chi thi SEAP
NF-kB; ICso (nM)

D1.1 Jurkat

0,27

Xétnghiém gen chi thi SEAP
NEF-«B; ICso (nM)

shCD154-ILZ

1,21

Xeétnghiém gen chi thi SEAP
NF-xB; ICso (nM)

shCD154-his

2,15

1,25-1,45

1,77-1,99

Xét nghiém hoat hoa té bao
tua qua trung gian té bao
Jurkat; IL-12p40 ICso (nM)

Tang sinh té bio B ngudi
[Cso(nM)

D1.1 Jurkat

0,02-0,04

0,03-0,03

D1.1 Jurkat

0,01-0,01

0,01-0,01

Ting sinh t& biao B nguoi
ICso (nM)

shCD154-ILZ

0,38-0,07

0,42-0,74

Tang sinh té bao B khi dudi
dai ICsp (nM)

shCD154-ILZ

0,25-0,55

0,20-0,55

C4LB231 va C4LB232 ciing duoc thir nghiém vé su tac dong ctia chiing dbi voi
tiéu cau. Ca IC shCD154:C4LB231 1an IC shCD154:C4LB232 déu khong hoat hoa

cac tiéu cau trong thoi diém khoi diém. IC CD154/5¢81gG1 hoat hoa cac tiéu cau, va

su hoat hoa bi we ché khi ¢6 mat [V.3, cho thay rang su hoat hoa tiéu cau dién ra qua

trung gian lién két IC voi FeyRIla. Hinh 3 trinh bay cac két qua cua thi nghiém.,

Vi du 8. Céc khang thé khang CD154 lién két voi CD154 nguoi bang i luc cao

Do luong ai lyc dugce thyc hién bang ProteOn nhu da md ta trong Vi du 1. Tdc

do két hop, toc do phan ly va ai luc duge trinh bay trong Bang 16. Cac théng 50 duge

bao cdo trong bang nay thu dugc tor mo hinh lién két Langmuir 1:1 cho tat cd mau, ngoai

trir CALB94 va C4LB150 phit hop véi mé hinh lién két hai tinh trang.

Bing 16.

Mau ka (1/Ms) kd (1/s) Kp (M)

| C4LBS 570E+05 | 178E-04 | 3,12E-10
CALBS9 | 1.61E106 | 3,80E-04 | 235E-10

C4LB94 | 158F+06 | 3,29E-03 | 2,09E-09
C4LBISO | 227E+06 | 6,17E-03 | 2,72E-09
CALBISY | 3556405 | 2,06E-04 | SSIE-10
CALBIOL | 562E+06 | 176E-04 | 3,13E-11
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CALBI99 | 1,60E+06 | 4,04E-04 2.535-10

Vidu 9. Céu truc tinh thé cia CD154 khi dudi soc trong phirc hop vai C4LB8Y

Epitope cua khang thé C4LB89 dugc xac dinh bang cach su dung tinh thé hoc
tia X. Manh Fab gan His (His-tag) ciia C4LB&9 va dang tan gan His ctia CD40L khi
dudi soc (smCD154-his) duoc biéu hién trong té bao HEK293 GnTI va duoc tinh ché
bang ai luc va phép sic ky theo loai kich ¢&. Phitrc hop smCD154:C4LB89 duoc i qua
dém 6 4°C, duoc ¢o dic, va tach ra khoi cac loai khong duoc tao phire bing phép sic
ky theo loai kich c&. Phirc hop duoc két tinh bang phuong phap khuéch tan hoi nude
tu dung dich chira PEG 3350 16%, amoni axetat 0,2 M, MES 0,1 M, pH 6,5. Tinh thé
thugc nhom khong gian hinh khéi P23 ¢o kich thudc 0 don vi la 162,1 A. Céu tric
ctia phuce hop duoc xac dinh bang phuong phép thay thé phan tir sir dung cu tric tinh
thé ctia C4LB89 Fab va CD40L (muc nhap PDB IALY) lam mo hinh tim kiém.

Phirc hop smCD154:C4LB89 la trime di x(ng trén truc bac 3 tinh thé hoc. C4LB8Y
lién két voi mCD154 tai giao dién gitta hai tiéu phan vé phia xa epitope tinh tir bé mat té
bao. Epitope bao gdm 16 gbc, 8 gbe cho mdi tiéu phan trong hai tiéu phan CD154. Cac poC
epitope la E182, S185, Q186, A187, P188, S214, A215 va R207 trong tiéu ph?m CD154
tht nhit va T176, F177, C178, Q220, S$248, 11249, G250 va F253 trong tiéu phan CD154
thtr hai. Viée danh s6 gdc epitope tudn theo CD154 day du chicu dai ¢ ngudi c6 SEQ 1D
NO: 1. Paratope duge xéc dinh 14 cac gbe khang thé ndm trong khoang 4 A tir cac gde
CD154. Paratope C4LB89 bao gém 9 gbc tir chudi ning ciia C4LB8Y: S31 va Y32 w
HCDRI, S52, 154, F55 va N57 tt HCDR2 va R100, Y101 va Y102 tor HCDR3. Viéc danh
50 géc paratope tudn theo VH ctia C4LB89 ¢6 SEQ ID NO: 59. Chudi nhe khong lién quan
dén cac tiép xuc voi mCD154. Dya trén s6 lan tiép xuc, F5S trong HCDR2 1a yéu t6 nhin
dang khéng nguyén chinh. F55 tiép xtc voi cac goc CD154 @6 1a T176, F177, C178, Q220,
$248, H249, G250 va F253. Cac gbe HCDR3 1a Y101 va Y102 ciing gop phan vao su lién
két. Hinh 4 minh hoa cac gde tiép xuc cua HCDR2 va HCDR3 va sy thiéu lién két ctia LC
véi CD154. Hinh 5 minh hoa cac gdc epitope va paratope.

Cac protein CD154 nguoi va khi dudi séc dang tan chi khac nhau 8 g6e axit amin.
Tat ca cac gbe epitope ciia C4LB89 ciia mCD154 duoc bdo toan & ngudi. Do do, du
kién epitope duoc bao toan trong CD154 ¢ khi dudi séc va nguoi. Viée bat cap cac

protein CD154 day du chiéu dai ¢ nguoi va khi dudi soc duoc minh hoa trong Hinh 6.
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Vidu 10. Viéc hoat hod tiéu cau bdi cac khang thé khéang CD154 phu thudc epitope

Ving bién d6i C4LB89 (VH co SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 66)
duoc tao dong thanh IgGl/x, tao nén khang thé C4LB237. C4LB237 duoc xac nhan
oiit lai tinh lién két voi CD154 nguoi (Bang 17) nhu dugce do bang ProteOn theo mo
ta trong Vidu 1. Al luc ctia C4LB237 véi CD154 nguoi la 23,6+£5,4 pM. Viéc chuyén
d6i isotyp cua VH/VL co ngudn gbe tir C4LBSY tir [gG2sigma dén IgGl c6 vé lam
thay doi ai luc lién két cia khang thé tao thanh.

Nhu du kién, C4LB237 lién két voi FeyRIla va FeyRITa nguoi bang Kp lan
luot1a 0,994 uM va 0,146 uM. C4LB237 thé hién hiéu luc twong duong vo1 C4LB231
va thé hién hiéu luc cao hon C4LB89 trong xét nghiém gen chi thi SEAP NF-«kB khi
shCD154-his dugce su dung dé cam ung phat tin hi¢u (Bang 18).

C4L.B237 dugc thu nghiém vé tac dong cua no ddi vai viée hoat hoa tiéu cau.
Cac IC shCD154:C4LB237 khong lam kich hoat tiéu cau trong thoi diém ban dau, nhu
minh hoa trong Hinh 7. Két qua nay cho thay ngoai Fc, epitope cua khang thé cung

gop phan vao viéc khang thé c6 kha nang hoac khong c6 kha nang kich hoat tieu cau.

Bang 17.
Mau ka (1/Ms) 10° kd (1/s) 100 Kp (pM)
C4LB231 (n=8) |2,53+0,15 7,81+0,69 31,0£3.3
C4LB232 (n=8) | 2,54+0,15 8,89:+0,91 35,2452
C4LB237 (n=4) | 2,59+0,20 6,05+0,98 23,6454
Bang 18.
: 95% CI
Ab (khang thé don dc¢ IC M
mAb (khang thé don dong) s0 (nM) [Cso (M)
C4LB231 2,32 2,11-2,55
C4LB237 2,56 2,43 -2.70
C4LBg&9 6,22 5,27 -17,34

Vidu 11. Kién tao dot bién trung tinh trén C4LB&9
Cac phan tich cu tric tinh thé ctia C4LB89 trong phirc hop vai CD154 cho thy
céc vi tri trong CDR thuoc CALB89 co thé dugc gy dot bién makhong anh huong dén
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cau trac tong thé cua phire hop va do do du kién khéng lam anh hudng dén cac dic tinh

cua khang thé CALB89. Céac dot bién trung tinh trén CDR chudi nhe duogc néu trong

Bang 19 va trong CDR chudi ning trong Bang 20. Viéc danh sé cac gbe co thé duoc

gay dot bién duoc thé hién trén tung CDR riéng l¢ va VL hodc VH. Vi du, géc Q4 trén
LCDRI ¢6 SEQ ID NO: 37 (RASQSISSYLN) c6 thé duoc dot bién thanh A, C, D, E,
F,G,H LK, L, M,N,R, S, T, V, Whoac Y voi du kién 1'§ng cac dac trung cua khang

thé khong thay doi dang ké. Goc tuong ng trong VL co SEQ ID NO: 66 1a Q27.

Céc dot bién nhu trinh bay trong Bang 19 hodc Bang 20 dwoc thuc hién riéng

le hodc két hop trén CALB89 bing cac phuong phap ticu chuan. Cac cap VH/VL tao

thanh dugc biéu hién va cac khang thé dot bién duoc phén lap va déc trung hoa bang

cac phuong phap dugc mo ta trong ban mo ta nay.

Bang 19.
, L . | Géc VL  cua
LCDR ctia | Goc LCDR cua e :
C4LB8Y CALBRY C4LB89 (SEQ ID | Cac kha ndng thay thé
NO: 66)
A, C,D,E FE G H, I K L,
Q4 Q227 M,N,R,S,T,V, W, Y
LCDRI ¢ SEQID | s 528 A,C,D,E,F, G H I KL,
NO: 37 M, N, Q,R, T, V, W, Y
(RASQSISSYLN), < $30 A,C,D,E F G H LKL,
M,N,Q,R,T,V,W, Y
A,C,D,EF G H I, K L,
58 531 M,N,Q,R, T,V, W, Y
A2 A5l S
A,C,D,E F G H I, K L,
N3 NS2 M,Q,R, S, T,V,W,Y
A,C,D,E F G H KL,
CDR2 ¢6 SEQ ID | $4 $53 MNORTVWY
e * A7C’D7E’F’G’H71 K, M
(YANSLQS)
L5 L34 N,Q,R,S, T,V,W,Y
Q6 Q55 E, D, N
. , A,C,D,E,F, G H LKL,
57 530 M,N,Q,R,T,V,W, Y
S3 S91 A
D4 D92 N

-9Y-

1
i
|




32790

A, C, D, E T, G HIK L,
LCDR3 ¢ SEQID | 53 593 M.N,Q R, T.V,W.Y
N > A,C,D,E, G, K,L,M,N,Q
SDSIPWT 5 b 2 2 2 2 2 > b 2 2
QQ ) 16 194 ROS.T.V
Bang 20.
z VH cua C4LB&9

HCDR caLpgy | 996 HEDRY qro 1 NO: 59) Vi | Cac kha nang thay thé

C4LB8Y b

trr goc

S] 831 Aa I§> ?a\l;‘a Gv [7 I<7 Ly M7 N>
HCDRI1 ¢6 SEQ ID |- QR T,
NO: 17 (SYGIS) |14 134 M, L,V

S5 S35 A

S3 352 AT,V

s 154 V.T,LQ,E
HCDR2 ¢6 SEQID | o NS A, C,DEF G H LKL,
NO: 23 : M,Q,R,S, T, V, W.Y
(\ESPgGNTNYA - 1o A, C,D,EF G HLK, L,
QKFQG) M.N,Q, R, S, V, W, Y

A, C,D,EF G HILK L

NI N59 M, Q.R,S, T, V, W, Y |
HCDR3 ¢6 SEQ ID | > 579 A, M
NO: 30 | R2 R100 A,S, QK
(SRYYGDLDY), [ 105 "

Vidu 12. Banh gia hoat hoa tiéu cau va hinh thanh phtrc hop mién dich bac cao

Dua trén danh gia dt li€u vé céau trac tinh thé doi voi vang Fab va phuc hop

shCD154 cua céc thi nghiém C4LB231 va 5C8IgGl truoc do vor SC-HPLC va DLS

cung nhu danh gia dr liéu vé hoat héa tiéu cau, gia thuyét rang cac khac biét nho vé

tinh lién két cua cac khang thé khang CD154 voi trime shCD154 c6 thé ho tro viée

hinh thanh phie hop mién dich bac cao: 1) Fab C4LB231 lién két giita 2 tiéu phan cua

trime sCD154 trong khi Fab 5C8 lién két 1 tiéu phan ctia sCD154, 2) Fab C4LB231

dudng nhu bén viing trong cau hinh nay hon 5¢8 Fab 3) va goc lién két cua khang thé

khang CD154 v&1 sCD154.

D¢ danh gid thém vai tro cua epitope khang thé lam trung gian hoat hoa tiéu ciu

va hinh thanh phirc hop miém dich bac cao v6i shCD154, VH va VL ctia cac khang thé
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khang CD154 khac nhau duoc tao dong va duoc bicu hién dudi dang isotyp 1gG2sigma
va IgGlsigma bat hoat Fc hodc dudi dang IgG1. Cac khang thé duoc tao ra nay duoc
trinh bay trong Bang 21. Cac thi nghiém hoat héa tiéu cau duoc thyc hién nhu mo ta
trong Vi du 6. D4i voi cac danh gia hinh thanh phtrc hop mién dich bac cao thong qua
sdc ky long hi¢u nang cao loai ¢& (SE-HPLC) va tan xa anh sang dong (DLS), cac
khang thé dugc tao phic hop voi shCD154 véi ty 18 mol 1:1 (aka 10:10) va 10:1 dé

danh gid xem co xay ra khac biét trong phirc hop mién dich phy thudc nong dé hay

khong.
Bang 21.
Tén khang thé | Tsotyp SEQ 1D NO: VH: SEQIDNO:VL: |
oty o a2
5C8IeG1 7 E
(MSCBS) lgG
C4LBYY 16G20
C4LB231 IoGlo 59 66
C4LB237 16G1
CALBI19 16G20
C4LB290 | IgGlo 34 85
C4LB287 I6G1
C4LBS3 16G20 -
C4LB2SS loG1 50 v
C4LBY4 16G20
C4LB234 I6Glo 60 67
C4LB28Y I6G1

[gG20: [gG2sigma

IgGlo: [gGlsigma

SEQ ID NO: 84 VH cua C4LB119
QVQLVQSGAEVKKPGSSVKVSCKASGGTESSYYISWVRQAPGQGLEWMGAI
DPYFGYANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARTGLNY
GGIFDYWGQGTLVTVSS

SEQ ID NO: 85 VL cua C4LBI119
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EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASN
RATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQOQRSNWPLTFGQGTKVEIK

SEQ ID NO: 86 VH cua C4LB83
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGWI

[PIFGNTNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREKDFRG
YTKLDYWGQGTLVTVSS

SEQ ID NO: 87 VL cua C4LB83
DIQMTQSPSSLSASVGDRVTITCRASQSINNWLNWY QQKPGKAPKLLIYAASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSFSFPYTFGQGTKVEIK

Dic trung va chirc nang lién két ciia C4LB83 va C4LB119 duoc danh gid bang

cac quy trinh duge mo ta trong Vi du 1 va duoc trinh bay trong Bang 22.

Bang 22.

[Cso cua thi nghiém hoat

Khang thé ka (1/Ms) kd (1/s) Kp (M) hoa té bao B (M)
C4LB83 2,10E+06 4,70E-03 2,23E-09 0,64-1,09
C4LB119 1,84E+06 8,80E-03 4,79E-09 0,81-2,03

*ShCD154-1LZ cam tng su hoat hoa céc té bao B nguoi. Khoang biéu thi gid tri 1Csg

thap nhat va cao nhat c6 dugc trong cac thi nghiém riéng biét 6 2 do61 tuong cho

Phuong phép
SE-HPLC

Céc phirc hop mién dich ctia khang thé theo minh hoa trong Bang 21 va shCD154
odn nhin Alexafluo-448 duoc diéu ché véi ty 16 mol khang thé:shCD154 la 1:1 va 10:1
trong 110 pnL 1xPBS va duoc 1 ¢ nhiét d6 37°C trong 30 phat. 100 pL mdi mau dugc tiém
vao ¢6t (hé théng Agilent, 1100/1200) cho mdi lan thuc hién, chira 5 pg shCD154 duoc odn
nhin AF488 va 15 pg (ty 1& 1:1), hodc 150 pg (ty 1& 10:1) khang thé don dong khing
CD154. Khoi lwong phan tr dugc tinh dua trén thoi gian duy tri theo cac ticu chuén (Bio-
Rad). Mbi quan hé gitta khéi luong phan tir va thoi gian duy tri protein thda man phuong

trinh:
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log (M) =b-cT,

trong do M la khdi lwong phén tu, T 1a thoi gian duy tri, va b va c la héng s6. Duong
cong tuyén tinh cua log(M) va T dat dugc tir sic ky SE-HPLC tiéu chuan bang phuong
phép binh phuong toi thiéu (least squares fitting) vai R? = 0,9928.

DLS

Phép do DLS duya trén nguyén ly tan xa anh sang va phan tw hodc chuyén dong
Brown (Brownian Motion). Chuyén déng Brown, thong thuong 1a hanh vi cta phan t
trong dung dich, khién 4nh sdng duoc tan xa ca ¢ trong va ngoai pha, dan dén nhiéu
tang cuong va nhiéu triét. Két qua la cuong do anh xa dugc tan xa dao dong theo thot
gian. Trong phan tich DLS hodc QELS (tan xa anh sang chudn dién), thu duoc dao
dong phu thudc thoi gian nay trong cuong do anh xa dugc tan xa béng may dém photon
nhanh. Cac dao déng c6 ty 1& thudn voi tée d6 khuéeh tan. Viéc phan giai dir liéu tuong
quan bing phuong trinh Stokes-Einstein tao ra ban kinh thuy dong hoc. Khong gidng
nhu SEC-MALS, hodc SEC, trong d¢ viéc phan giai mau co thé phan biét monome va
dime, DLS chi c¢6 thé phan giai cac loai dugc phén tach theo yéu t6 kich c& bang ~4,
theo d6 monome va tetrame sé bat dau duoc phan giai; tuy nhién monome thong qua
dime s& khong bat ddu duoc phéan giai, ma s& cho thay gia tri trung binh trong s6 cua

hon hop.

Phuong trinh Stokes-Einstein: Ry = kT/6mmD; trong do
D = hé s6 khuéch tan,
k = hing s6 Boltzmann
T = nhiét do

n = do nhot

Chi riéng cac khang thé voi ndng dé 10 pM hodc cac phire hgp mién dich cua
khang thé duge trinh bay trong Bang 21 va shCD154 la dugc diéu ché voi ty 18 nong
d6 mol ctia khang thé:shCD154 14 10:1 hodc 10:10 (10 pM khang thé véi 1 pM hodc
10 uM shCD154) trong PBS. Tét ca cac mau duoc diéu ché trong lo thiy tinh kém
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theo lo nho 16ng bén trong (250 pL duoc huy hoat hoa trong lo thuy tinh kém theo
chan polyme, Agilent cat# 5181-8872), va cic mau duoc thém vao theo thir tu sau day:
PBS, khéang thé don dong, shCD154. Cac mau duoc tron béng cach lac nhe sau do
duge i ¢ nhiét d6 phong, co lic doc (May tron lic (VWR) ~30 vong/phut trong khodang
23 gio. Néu can, cac khang thé trudc tién duoc ¢ dic bing cac phuong phap tiéu
chuan.

Viéc phan phéi loai va kich ¢ hat trong fit ca cac mau duoc xac dinh trén thiét bj
DynaPro Plate Reader DLS (Wyatt Technologies Corporation) ¢ 23°C. Tinh dong nhat
DLS dugc kiém ching trude tién bang BSA (khdng trinh bay dit liéu). Cac phép do duoc
thuc hién bang cach dua 30 uL miu vao ting 10 trong 3 16 d6i véi (cac phép do theo bo ba).
Thu duoc céc thong sé do DLS trong may doc dia DynaPro. Hai muoi lan thu thap moi lan
S gidy duoc thuc hién trén moi mau, va cong sudt laser duoc thiét bi diéu chinh tu dong.
Thong s6 ding dé phén tich dit liéu bao gém dd nhot ¢ 23°C ddi v6i PBS 14 1,019 ¢P va tri
s6 chi s khtic xa tai 589 nm & 23°C dbi véi PBS 14 1,333. M6 hinh protein hinh cau duoc
chuong trinh st dung. Tin hi¢u duoc dua vao cac dinh, trong do dinh 1 1a 0,1-10 nm, dinh
2 14 10-100 nm, dinh 3 14 100-1000 nm va dinh 4 1a 1000-5000 nm. Chat két tha nhin théy
(néu duoc tao thanh) trong mau duoc ghi nhan. Thuc hién phén tich di 1iéu bang phin mém
Dynamics (Wyatt Technology Inc.). Biéu db phan tram khéi luong so véi ban kinh loai
(Rh) dugc tao. Ban kinh dinh, da phan tan, phan tram khoi lugng va phén tram cudng do

dugc tinh toan va ghi cheép.

Két qua
Hoat hoa tiéu cau

Kha nang cta phie hop mién dich cua shCD154 va khang thé duoc biéu hién
dudi dang IgG2sigma hodc IgG1sigma bat hoat Fe, hodc IgG1 kiéu dai trong viéc hoat
hoa tiéu cau duoce danh gia. Khang thé 5¢8 du‘dc tao dong trén cac gian giao IgG duoc
su dung lam doi ching. Hinh 3 minh hoa phirc hop mién dich 5c81gG1:shCD154 hoat
hoa tiéu ciu phu thugc FeyRIla, vi khang thé khang FeyRIla tc ché hoat hoa tiéu céu
qua trung gian 5c8IgG1. Cac viung VH/VL 5c8 duoc tao dong trén Fc bat hoat chirc
ning thue thi, IgGIsigma hoic IgG2sigma mat kha ning hoat hoa tiéu cau (Hinh 1),
Céc két qua nay nhat quan véi mo ta & phan trén. Tuy nhién, bit ngd 14, cac thi nghiém

duoc thuc hién trong Vi du 10 cho théy cac phuc hop mién dich voi khang thé [eGl
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kiéu dai (C4LBB237:shCD154) khéng lam hoat ho4 tiéu cau (Hinh 7), didu nay thoi
thic viéc thuc hién thém céc nghién ctru vé kha nang phu thudc epitope cua hoat dong
hoat hoa tiéu cau.

Céc vang VH/VL ctia 4 khang thé khac nhau dugc tao dong thanh IgG2sigma,
IgGlsigma hodc IgG1 kiéu dai dé danh gid tac dong cua epitope va/hodc Fe déi voi viee
hoat hoa tiéu ciu cung nhu ddi voi viée hinh thanh phire hop mién dich bac cao. Trai voi
mo ta & phan trén, nguoi ta da phét hién ra rang viéc hoat hod tiéu cau trong mot sd truong
hop di dién ra qua trung gian epitope khang thé ma khong phu thudce lién két chéo qua trung
gian FcyRIla.

Hinh 8A, Hinh 8B va Hinh 8C trinh bay tong hop cac phan tich. Phiic hop mién
dich cua khang thé bat hoat Fc nhu C4LB119 (Hinh 8A) va C4LB94 (Hinh 8B) hoat hoa
tieu cau ma khong phu thude FeyRlIla, vi tién khéi voi khéng thé khang FeyRlIla khong
thé gay (rc ché hoat hod tiéu cau. IC cia C4LBS3, hay con goi 1a khang thé bit hoat Fe,
hoat hoa tiéu ciu & mirc d6 vira phai (Hinh 8C). IC ctia khang thé co cac mién VH/VL
dong nhét duge tao dong trén IgG1 kiéu dai trong moi truong hop hoat hoa tiéu cau qua
trung glan FeyRIla (C4LB278 trong Hinh 8A, C4LB289 trong Hinh 8B, va C4LB2&Y
trong Hinh 8C). Do do, mot s6 khang thé duoc xac dinh la lam trung gian cho hoat dong
hoat hoa tiéu ciu mic du c6 Fe bat hoat. Mot cap mién VH/VL duoc xéc dinh lam trung
gian cho hoat dong hoat hoa tiéu cau khong phai tai IgG1 bat hoat (C4LB231) hay kiéu
dai (C4LB237). Nhitng dit liéu nay chimg minh rang epitope khang thé c6 dong gbp trong

viée lam trung gian cho viéc két tu tiéu cau.

Hinh thanh phiic hgp mién dich bic cao

SE-HPLC va DLS duge st dung dé danh gid thém viée xay ra hinh thanh phic
hop mién dich bic cao va kich ¢& xap xi ctia nhiing phttc hop mién dich nay gitra cac
khing thé khang CD154 duoc trinh bay trong Bang 21 va shCD154. Vi shCD154 la
trime trong dung dich, hé s6 ty lwong du kién ctia khang thé:trime shCD154 trong dung
dich la 3:1. B6i voi SE-HPLC, cac phice hop mién dich nang hon va do do 1on hon ¢o
thé c6 thoi gian duy tri ngén hon, trong khi do cac phite hop mién dich nhe hon va do
d6 nho hon ¢6 thé c6 thoi gian duy tri dai hon, véi ngoai 1é 1a cac phuc hop mién dich
rat 16n khong thé rira giai ¢ot va duoc ching minh bang % thu hdi thap. Béi véi DLS,

gia tri ban kinh (Rh) cang 1én thi phirc hop mién dich cang lon. K thuat DLS trén dia
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khéng thé lam phan gidi monome, dime, trime va tetrame cta IgG. Do do6 gia tri Rh
thu dugc s& la gia tri trung binh trong s6 ciia monome — tetrame, do d6 gia tri Rh gan
hon voi 6,5 ¢6 thé dai dién cho cac dung dich ¢6 khang thé don dong chira cac loai bac
cao, dién hinh la dime. Trong trudng hop lién két khang thé don dong voi shCD154
c6 hé sb ty luong, co thé ¢6 hai loai - phtrc hop (=500 kDa) va khang thé khong lién
két (~150 kDa) voi ty 18 1a 3:1 tuong tng voi cac gia tri la Rh ~8,8 nm va 5-6,5 nm
lan luot cho phire hop va khang thé don dong tu do véi ty 1€ 1a 3:1. Khong ky thuat
nao c6 thé phan giai chinh xéc khéi luong phan t cta phire hop mién dich, nhung co
thé cho phép céc kich ¢& twong duong. Bang 23 trinh bay méi quan hé gitta thot gian

duy tri va ban kinh thuy dong hoc véi cac khoi lugng phan tu gan ding.

Bang 23.
Phic hop mién th)‘i lwong phén | Thot gian duy tri | Ban kinh thuy dong
dich tu gan ding (kDa) | SE-HPLC (phut) | hoc DLS (nm)
mAb 150 ~ 9 phat 5 dén 6.5
mADb:shCD154 550 ~ 7 phut ~8,8
(trime)
Phirc  hop mién | ~ 1000 <7 phut ~12
dich bac cao

DLS

Céc khang thé don dong khi khong co mat CD 154 va phie hop mién dich khang
thé:shCD154 vai cac kich ¢d khac nhau duge danh gid trong céc diéu kién ma trong
do6 phirc hop khang thé:shCD154 duogc hinh thanh khi khang thé co luong vuot troi (ty
16 mol 10:1) va & nong d6 duong luong (ty 18 mol 1:1). Trong cac diéu kién trong do
khang thé cé luong vuot tréi, khang thé thuong bio hoa cac diém CD154 dé hinh thanh
phirc hgp mién dich, va khéng thé khong duoc lién két s& xudt hién véi luong du.
Trong diéu kién ndng do duong luong, khang thé tu do hodc shCD154 tu do s& khong
xuét hién. Cac gia tri Rh thu duge cho moi khang thé don dong khi khong co sh CD154
va khi ¢6 sh CD154 véi ty 1€ mol 10:1 va 10:10 duoc minh hoa trong Bang 24.

Khang thé don dong dién hinh c6 MW danh dinh la 150 kDa tao ra gia tri Rh
biang 5,0-6,5 nm. Céc dime IgG, thuémg duoc nhin thiy trong phép sic ky loai ¢d, khong

thé dugc phan giai bang cac ky thuat DLS trén dia. Céc gia tri Rh thu duoc sé la gia tri
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trung binh trong s6 cia monome - tetrame, do do gid tri Rh gﬁn hon vai 6,5 ¢6 thé dai
dién cho dung dich c6 khang thé don dong chira loai béc cao, dién hinh la dime.

D61 voi cac khang thé don dong khi khong c6 CD154, gia tri Ry, du kién l1a S,5-
6,3 nm dwoc quan sat thay cho tit ca cac khéng thé don dong ngoai trir C4LB287 va
C4LB234, voi cac gia tri Ry, 1an luot 14 6,9, va 7,1 nm, cho th?ly cac khang thé nay von co
xu hudng két tu.

Céc gia tri Rh cho cac phuc hop khang thé:shCD154 duoge tao thanh theo ty 1€
10:1 thuong nhé hon khoang 8,8 nm, biéu thi phac hop ty luong 3:1 ma khéng hinh
thanh phirc hgp mién dich bac cao, ngoai trir Sc81gG2sigma (C4LB71) va C4LB234
(cac gia tri Ry, lan luot 1a 8,9 va 9,3 nm), cho théy phtrc hop mién dich bac cao duoc
tao thanh.

Tang nong d6 shCD154 dén 10 1M dan dén viée cac phirc hop mién dich khing
thé:shCD154 ¢6 Rh ting lén so v&i phic hop co CD154 nong d6 1 uM (ty 1é khang
thé:CD154 1a 10:1). Mot s6 phtrc hop khang thé:shCD154 cho thay finh khéng dong nhét
voi cac loai thir cap ¢6 khéi lugng phan tir cao co mat voi khdi lugng nam trong khoang
7-25% tong khéi luong. Cac gia tri Rh cta IC cua CALB71, 5C81gGl, C4LBYY,
C4LB119, C4LB94, C4LB234 va C4LB289 lan luot 1a 22,1, 615, 56,3, 45,0, 18,3, 18,7
va 19,6 nm. Ngoai ra, C4LB89, C4LB119, C4LB8&3, C4LB228 ciing hinh thanh loai 900-
4000 nm, va C4LB89 va C4LB119 hinh thanh chat két tia cho thiy phirc hop mién dich
rat 16n. Loai co gia tri Rh gan bang 12 nm thuong twong (mg véi khéi luong ~1.000 kDa,
do dé nhiing khang thé don dong nay sé hinh thanh cac phuc hop mién dich rat lon voi

CD154 trong nhig diéu kién nhu vay.

Bang 24.

, , Bén kinh thuy dong hoc (Rh), nm
Khang thé Isotyp

10:0* 10:1%* 10:10*
5¢8lgG20 (C4LB71) | 1gG2o 5,8 8,9 22,1
5¢81gGl [gGl 5,7 8,3 19,6
C4LB89 G20 5,9 5,3,(4082) | 615 ppt
C4LB231 [gGlo 5,9 8,2 10,5
C4LB237 IgGl 6,1 7.4 9,8
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C4LB119 18G26 6.3 8,0 56,3 ppt
C4LB290 1gGlo 6,1 8,3 13,3
C4LB287 1gG1 6,9 8,2 12,9
C4LB83 18G20 6 6,1 14,5, (3632)
C4LB28S8 oGl 6,1 6,6 10,9
C4LB94 16G26 6,1 6,9 45
C4LB234 15Glo 7,1 9,3, (83) 5,3, (18,3)

78, (17, ..
C4LB289 IoG1 5,6, 1350) 3,7, (18,7)

* Ty 1& khang thé:shCD154
Rh cua loai thir cép duge cho trong dau ngodc néu phan tram khoi luong >
25%

ppt: dung dich duoc két tia
[gG20: [gG2sigma

[gGlo: [gGlsigma

SE-HPLC

Bang 25 trinh bay thoi gian duy tri, ty 1& thu hdi, va khéi lwong phan tu wéce tinh

(MW) cua riéng cc khang thé khang CD154 va trong phitc hgp mién dich voi shCD154

thu dugc tir cac phéan tich SE-HPLC. Khéng thé dién hinh c6 MW bang khoang 150 kD

N

va trime shCD154 c6 MW bing khodang 50 kDa. Do do, phtc hop khang thé don

dong:trime shCD154 v&i hé s6 ty lugng 3:1 c6 MW du kién bing khodng 500 kDa.

Bang 25.

1D mAD Thot gian \
(khang  thé | Loai Ty lé* | duy tri | Vang dinh | % thu hoi | MW (kDa)
don dong) (phut)
5¢81gG2o 1:1 6,24 6887 85,2 1596,8
(C4LB71) | 180620

10:1 6,28 7348 90,9 1538,2
5¢8lgGl 1eG1 1:1 7,3 1096 55,7 592.8

10:1 6,92 3280 69,2 845,60
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C4LBg9 IeG2o | L1 6,19 356 16,9%* 1673,2
10:1 6,35 3662 453%%* 1440,8
C41.B231 IgGlo | 1:1 6,97 6766 83,8 807
10:1 0,97 7181 88,9 807
C4LB237 1:1 6,99 65006 80,5 792,1
IgGl _
10:1 0,99 7977 98,7 792,1
C4LB119 1:1 9,59 307 5,6%% 69,7
[eG20
10:1 8,02 4667 g,3%* 302.,4
C4LB290 1:1 7,01 4957 61,4 777,44
IgGlo _
10:1 7,01 6983 86,4 7774
C4LB287 1:1 7 5937 73,5 784.7
IeGl
10:1 7,02 8011 99,2 770,2
C4LBS83 1:1 7,86 5193 64,3 3512
IgG20 )
10:1 7,84 3355 86,9 357.8
C4LB288 I:1 7,62 4169 70,6 439.5
IgGl
10:1 7,37 5582 95,5 555,2
C4LBY4 1:1 6,01 3233 40,0%* 1979,9
IgG20 '
10:1 6,02 7748 95,9 1961,5
C4LB234 1:1 6,26 5534 86,6 1567,3
IgGlo
10:1 0,53 7922 98,1 1217,6
C4LB28&9 IgGl 101 0,25 5800 83,5 1582
10:1 0,53 7958 98,5 1217,6
*(mAb:CD154)
% Ty 1 thu hoi < 50%
Cac khang thé c6 VH/VL dong nhit duwoc tach thanh cac nhom duoc chia theo
cac hang trong
[gG20: [gG2sigma
[gGlo: IgGlsigma

Tat ca cac khang thé hinh thanh phic hop mién dich véi shCD154. C4LB231,
C4LB237, C4ALB290, C4LB287 (tat ca IgGlsigma) tao thanh phic hop mién dich voi
sCD154 va duoc rira giai tai thoi diém 7,0 phut, tuy nhién C4LB290 va C4LB287 ¢o ty [¢
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phédn tram thu hdi thép hon trong diéu kién ty 18 14 1:1 so voi diéu kién ty 18 1a 10:1, trong
khi d6 C4LB231 va C4LB237 c6 ty 1é phan tram thu héi cao hon (> 80%). C4LB289
(IgGl), C4LB234 (IgGlsigma), 5c8lgGlsigma (C4LB71) va C4LBB94 (1gG2sigma) rira
giai som hon tai thoi diém 6,2 dén 6,5 phut cho biét cac phirc hop duoc tao thanh 16n hon
s0 vai phire hop duoc tao véi khang thé don dong dé cip & phan trén. 5c8l Gl codinh rong
tai thori diém duy tri du kién déi voi phiee hop mién dich khang thé don dong:trime shCD154
ty 1& 3:1, tuy nhién dinh réng va ty 1& thu hoi thép hon (56% tai diéu kién ty 1¢ 1:1) cho thay
cac phic hop mién dich bic cao co thé di hinh thanh ma co thé di twong tac véi hodic da
khong vao cot. C4LB89 va C4LB119 (ca hai [gG2sigma) tao thanh phitc hop voi shCD154
va duoc rua giai voi dinh rong va ty 1€ thu hoi rat thép (6—17% tai diéu kién ty lé 1:1), co
kha nang do su tao thanh cac phtc hop lon ma cac phirc hop nay khéng vao cot. Nhin
chung, cac khang thé trén isotyp IgG2sigma tao thanh cac phirc hop mién dich 16n hon so
voi cac khang thé trén IgGlsigma hodc IgG1.

Bing 26 trinh bay tong hop céc ddc trung cua khang thé. Nhin chung, di liéu
hoat hoa tiéu cau, dir lieu SE-HPLC va DLS déu cho l’hﬁy 1"511g su hoat hoa tiéu cau
khéng hoan toan la do Fc hoat dong. Dit liéu cho thiy ring cic khang thé co Fc bt
hoat nhu [gGlsigma va IgG2sigma c6 kha ning tao thanh cac phitc hop mién dich ¢&
Ién hon phirc hop mién dich dy kién cta khang thé don dong vi trime shCD154 theo
ty 1& 3:1va cho thay ring mot sd khang thé trén Fc bat hoat ¢6 kha ning hoat hoa tiéu
cau. Dir liéu ho tro két ludn ring ca hai mién VH/VL (vi du, epitope ma khang thé co
lién két v6i no) va viée hinh thanh phic hop mién dich béc cao gop phan giy nén hoat

hoa tiéu cau.

tur

Bang 26.
U » Hoat héa tiéy | IC tv SE-HPLC | Rh cua IC
; Al loat hoa | » ° .o RT (phut DLS (nm)
Khang thé | Isotyp tidy Ayt | AU khong phu (phut) (

thLl@C FCYR“’() 10:1% 1:1% 10:1% 101017
Sc8lgG2o . R r
(CALB71) [gG20 | Khong 6,3 6,2 8,9 22,1
5c8lgGlo | [gGlo | Khong
S5c8lgGl [gGl Co Khoéng 6,9 7,3 8,3 19,6
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5,3

A # okii ’
C4LB8&9 IgG20 | Khong 6,4 6,2 40827 615p
C4LB231 | IgGlo | Khong 7,0 7,0 8,2 10,5
C4LB237 | IgGl | Khéng 7,0 7,0 7.4 9,8
C4LB119 | 1gG2o | Co Co 8,0" 9,6" 8,0 56,3 p
C4LB290 | IgGlo 7,0 7,0 8,3 13,3
C4LB287 | IgGl | Co Khong 7,0 7,0 8,2 12,9

. o Khéng , o 14,5,
C4LBS83 1gG2co déng ké Co 7,8 7,9 0,1 36304
C4LB288 | IgGl Co Khong 7,4 7,6 6,6 10,9
C4LB9%4 | 1gG2c | Co Co 6,0 6,0% 6,9 45
C4LB234 | 1gGlo 6,5 6,3 9,3 ?;M

, A 3,7,

C4LB289 | IgGl | Co Khong 6,5 6,3 7,8 137

*ty 1é khang thé:sh

CD154

**danh gia bang cach st dung bicu hién PAC-1 hoic CDo62p

*SE-HPLC % thu hoi < 50%

ARh ctia loai tht cdp duoc bao g6m néu phan tram khoi luong > 25%
p: dung dich duoc két tua

[gG2a: [gG2sigma
[gGlo: [gGlsigma
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YEU CAU BAO HOQ
1. Khang thé dbi khang phan lap dugc hodc phéan gan két khang nguyén cua no lién

két dic hiéu voi CD154 nguoi c6 SEQ ID NO: 1, bao gdm vung xac dinh bo tro

chudi nhe (light chain complementarity determining region - LCDR) 1 ¢6 SEQ ID

NO: 37 (RASQSISSYLN), LCDR2 ¢6 SEQ ID NO: 44 (YANSLQS), LCDR3 ¢6

SEQ ID NO: 52 (QQSDSIPWT), ving xéac dinh bé tro chudi ning (heavy chain

complementarity determining region - HCDR) 1 ¢6 SEQ ID NO: 17 (SYGIS),

HCDR2 ¢6 SEQ ID NO: 23 (WISPIFGNTNYAQKFQG), va HCDR3 ¢6 SEQ ID

NO: 30 (SRYYGDLDY), trong dé tuy y:

a) gbc Q4 cia LCDR1 duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, N, R,
S, T,V, Whoac Y;

b) gbc S5 cua LCDRI duoc dot bién thanh A, C, D, E, F, G, H, [, K, L, M, N, Q,
R, T, V, W hoac Y;

¢) gbc S7 cia LCDRI duoc dot bién thanh A, C, D, E, T, G, H, I, K, L, M, N, Q,
R, T, V, W hodc Y;

d) gbc S8 cua LCDRI duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, N, Q,
R, T,V,WhoacY;

e) gbc A2 ciia LCDR2 duoc dot bién thanh S;

f) gbc N3 cia LCDR2 duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q, R,
S, T, V, W hoic Y;

g) gbc S4 cia LCDR2 duge dot bién thanh A, C, D, E, T, G, H, I, K, L, M, N, Q,
R, T,V, W hoac Y;

h) gbc LS cua LCDR2 duoc d6t bién thanh A, C, D, E, F, G, H, I, K, M, N, Q, R,
S, T,V, W hodc Y;

i) gbc Q6 cua LCDR2 duoc dot bién thanh E, D hodc N:

1 géc S7 cia LCDR2 duoc dot bién thanh A, C, D, E, F, G, H, [, K, L, M, N, Q,
R, T,V,Whoac Y;

k) géc S3 cua LCDR3 duoc dot bién thanh A;

1) gbc D4 cia LCDR3 duogc dot bién thanh N;

m) gbc S5 cua LCDR3 duoc dot bién thanh A, C, D, B, F, G, H, [, K, L, M, N, Q,
R, T,V, W hoac Y;
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n) géc 16 ciia LCDR3 duoc dot bién thémh A,C,D,E, G, KL, M, N,Q, R, S, Thoac
Vi

0) géc S1 cua HCDRI1 duoc dot bién thanh AC,DE G LK, LM, N, Q, R, T
hoac V; |

p) géc 14 cia HCDR1 duoc dot bién thanh M, L hodc V;

q) gbc SS ctia HCDR1 duoc dot bién thanh A;

r) géc S3 ciia HCDR2 duoc dot bién thanh A, T hodc V;

s) gbc P4 cua HCDR2 duoc dot bién thanh V, T, L, Q hodc E;

t) gbc N8 cia HCDR2 duogc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q,
R, S, T, V, W hoac Y;

u) géc T9 ctia HCDR2 duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q, R,
S, T,V, Whoic Y;

v) g6c N10 cia HCDR2 duoc dot bién thanh A, C, D, E, E, G, H, I, K, L, M, Q, R,
S, T,V, W hoac Y,

w) géc S1 cia HCDR3 duoc dot bién thanh A hodc M;

X) géc R2 cia HCDR3 duoc dot bién thanh A, S, Q hodc K; hoac

y) g6c L7 ctia HCDR3 duoc dot bién thanh M.

Khang thé d6i khang phan lap duoc hodc phén gin két khang nguyén cua nod lién

két dic hiéu véi CD154 nguoi c6 SEQ ID NO: 1, bao gém vung xac dinh bo tro

chudi nang (HCDR) 1 ¢6 SEQ ID NO: 17 (SYGIS), HCDR2 c6 SEQ ID NO: 23

(WISPIFGNTNYAQKFQG), va HCDR3 ¢6 SEQ ID NO: 30 (SRYYGDLDY),

trong dé tuy v:

a) géc S1 cua HCDR1 duoc dot bién thanh A, C, D, E, G, I, K, L, M, N, Q, R, T
hoac V;

b) géc I4 cua HCDR1 duoc dot bién thanh M, L hoac V;

¢) gbc S5 cua HCDR1 duoc dot bién thanh A;

d) géc S3 cta HCDR2 duoc dot bién thanh A, T hodc V:

e) géc P4 ctia HCDR2 duoc dot bién thanh V, T, L, Q hoac E;

f) gbc N8 ciia HCDR2 duoc dot bién thanh A, C, D, B, F, G, H, I, K, L, M, Q,
R,S, T,V, Whoac Y;

¢) gbc T9 cia HCDR2 duoc dot bién thanh A, C, D, E, F, G, H, I, K, L, M, Q, R,
S, T,V, Whoac Y;
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h) gdc N10 cta HCDR2 dwoc dot bién thanh A, C, D, E, F, G, H, I, K, L,M, Q, R,
S, T, V, Whoic Y;

1) géc S1 cua HCDR3 duoc dot bién thanh A hoac M;

1) géc R2 ctia HCDR3 duoc d6t bién thanh A, S, Q hodc K;

k) gbec L7 cia HCDR3 duge dot bién thanh M; va

viing xac dinh b tro chudi nhe (LCDR) 1, LCDR 2 va LCDR3 ¢6:

a) cic SEQ ID NO: lan luot 14 36, 43 va 51

b) cac SEQ ID NO: lan luot la 37,44 va 52;

¢) cac SEQ ID NO: lan luot 1a 38, 45 va 53;

d) cac SEQ ID NO: lan luot 1a 39, 46 va 54:

e) cac SEQ ID NO: lan luot 1a 40, 47 va 55;

f) cdc SEQ ID NO: lan luot 1a 41, 47 va 56

g) cac SEQ ID NO: lan luot 1a 42, 48 va 57;

h) cac SEQ ID NO: lan luot 14 37, 49 va 52; hodc

i) cac SEQ ID NO: lan luot 14 37, 50 va 52.

Khing thé hoac phan gan két khang nguyén cua né theo diém 1, trong do khang thé

ndy bao gém HCDRI ¢o6 SEQ ID NO: 17 (SYGIS), HCDR2 ¢6 SEQ ID NO: 23

(WISPIFGNTNYAQKFQG), HCDR3 ¢ SEQ ID NO: 30 (SRYYGDLDY), LCDR1

c0 SEQ ID NO: 37 (RASQSISSYLN), LCDR2 ¢6 SEQ ID NO: 44 (YANSLQS) va

LCDR3 ¢6 SEQ ID NO: 52 (QQSDSIPWT).

Khang thé hodc phan gan két khang nguyén ctia no theo diém 1, trong do khang

thé nay c6 it nhat mot trong cac ddc tinh sau day:

a) phurc hop mién dich cta khang thé va CD 154 nguoi dang tan (shCD154) khong
lam hoat héa tiéu cau, trong do su hoat hoa tiéu cau duoc do theo biéu hién bé
mat cua P-selectin trén tiéu cau;

b) lién két voi CD154 véi hang sb phan ly (Kp) bang khodang 5x10” M hoiic nho
hon, trong do Kp dugce do b?mg hé théng ProteOn XPR36 ¢ nhiét do 25°C
trong dung dich nudc mubi dém phosphat theo Dulbecco chira polysorbat P20
0,03% va albumin huyét thanh bo c6 nong do 100 peg/ml;

¢) Urc ché sy tang sinh té bao B nguoi qua trung gian CD154 voi gid tri ICsy bang

khoang 2,7x10° M hodc nho hon; hoic
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d) trc ché sy biéu hién ctia phosphataza kiém duoc tiét ra tur phoi (SEAP) qua trung
gian CD154 nho trinh tu khoi dong téi thiéu interferon-f3 (IFN-B) c6 thé cam ung
NF-kB trong céc té bao HEK293 biéu hién 6n dinh SEAP va CD40 nguoi voi gid
tri ICso bang khoang 2,1x10 M hodc nho hon.

Khéang thé hodc phan gin két khéng nguyén cta no theo diém 1, trong do CD154
ngudi 1a homotrime va khang thé nay lién két voi monome CD154 thir nhit trong
homotrime trong cac gbc axit amin 182-207 ctia CD154 va monome CD154 thu
hai trong homotrime trong cac géc axit amin 176-253 cua CD154, trong do viéc
danh s6 goc 1a theo SEQ ID NO: 1.

Khang thé hodc phan gin két khang nguyén cua no theo diém 5, trong dé khéng
thé nay lién két voi cac gbe 11182, S185, Q186, A187, P188, S214, A215 va R207
trong monome CD154 tht nhat, trong d6 viée danh sé goc la theo SEQ 1D NO: 1.
Khang thé hodc phan gén két khang nguyén cta né theo diém 5, trong dé khang
thé nay lién két vai cac gbe T176, F177, C178, Q220, S248, H249, G250 va F353
trong monome CD154 thu hai, trong d6 viée danh sb gbe 1a theo SEQ ID NO: 1.
Khang thé hodc phan gin két khang nguyén cua n6 theo diém 2, trong do khang
thé nay bao gdm ving bién dbi chudi nang (VH) c6 SEQ ID NO: 59.

Khang thé hoac phan gin két khang nguyén cua né theo diém 8, trong do khéng
thé nay bao gdm vung bién doi chudi nhe (VL) co cac SEQ ID NO: 65, 66, 67, 68,
69, 70, 71, 72 hoac 73.

Khang thé hodc phan gin két khang nguyén ctia no theo diém 9, trong do khang
thé nay bao gdm VL c6 cac SEQ ID NO: 66, 72 hodc 73.

Khang thé hodc phan gin két khang nguyén cta no theo diém 10, trong d6 khang
thé nay bao gom VH c6 SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 66.

Khang thé hodc phan gin két khang nguyén cta né theo diém 10, trong do khang
thé nay bao gdm VH c¢o SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 72.

Khang thé hoac phan gan két khang nguyén cta no theo diém 10, trong do khang
thé nay bao g61n VH co SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 73.

Khéng thé hodc phan gin két khang nguyén cta né theo diém 1, trong do khang thé
thudc 1sotyp [gGl, [gG2, [gG3 hodc [gG4.

Khang thé hoac phan gin két khang nguyén cia no theo diém 14, trong do khang

thé nay bao gdm it nhat mot thay thé trong vung Fe, trong do it nhat mot thay thé
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trong vung Fc la thay thé L234A, L235A, G237A, P238S, M252Y, S254T, T256E,
H268A, A330S hodc P331S, trong d6 viéc danh s6 gde theo chi sb chau Au,

Khang thé hodc phén gan két khéng nguyén ctia no theo diém 15, trong dé khang
thé ndy bao gdm céc thay thé L234A, L235A, G237A, P238S, H268A, A330S hoic

P3318S trong vung Fc, trong d6 viéc danh s6 goc theo chi s6 chau Au.

. Khang thé hodc phan gén két khédng nguyén cia no theo diém 14, trong do khang

thé nay bao gdm it nhat mot thay thé trong ving Fc, trong do it nhat mot thay thé

trong vung Fc la thay thé V234A, G237A, P238S, M252Y, S254T, T256E,

H268A, V309L, A330S hodc P3318S, trong do viéc danh sd gde theo chi sb chéiu

Au,

Khang thé hodc phan gin két khang nguyén cta no theo diém 17, trong do khang

thé nay bao gdm cac thay thé V234A, G237A, P238S, H268A, V309L, A330S va

P3318S trong ving e, trong do viée danh s6 gbe theo chi s6 chau Au.

Khang thé hodc phan gan két khang nguyén cua no theo diém 14, trong do khéng

thé nay bao gdm chudi nang (HC) va chudi nhe (LC) ¢6 cdc SEQ ID NO:

a) lan luot 1a 80 va 81;

b) lan luot 1a 82 va 81; hoac

¢) lan luot 1a 83 va 81.

Khang thé hodc phan gin khang nguyén cta no theo diém 1, trong d6 khang thé

nay la khang thé da déc hiéu.

Khang thé déi khang phan lap duoc hodc phan gan két khang nguyén cua no lien

két dac hidu voi CD154 ¢6 SEQ ID NO: 1, khang thé nay bao gdm:

a) HCDRI, HCDR2, HCDR3, LCDR1, LCDR2 va LCDR3 ¢6 cac SEQ ID NO:
lan luot la 17,23, 30, 37, 44 va 52;

b) VH co6 SEQ ID NO: 59 va VL c6 SEQ ID NO: 66; hoac

¢) chudining c6 SEQ ID NO: 80 va chudi nhe c6 SEQ ID NO: &1.

22.Khang thé hodc phan gin khang nguyén cia n6 theo diém 1, trong d6 CD154 nguoi

la homotrime va khang thé nay lién két véi monome CD154 thit nhit trong
homotrime trong cdc goc axit amin 182-207 cua CD154 va monome CD154 thi
hai trong homotrime trong cac gbc axit amin 176-253 cua CD154, trong do viée

danh sb goc 1a theo SEQ ID NO: 1.
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23. Thé lién hop mién dich bao gom khang th€ hodc phéan gan két khang nguyén cua né

theo diém 1 duwogc lién két véi téc nhan diéu tri hodc chat tao anh.

24. Duoc phdm bao gdm khéng thé hodc phan gin két khang nguyén ctia no theo diém

25.

26.

27.

28.

I va chat mang duogc dung.

Khang thé ddi khang phan 1ap duge hoidc phan gin két khang nguyén cua no lién
két dac hidu voi CD154 co SEQ ID NO: 1, bao gém HCDR1, HCDR2 va HCDR3,
LCDRI1, LCDR2, va LCDR3 c6:

a) cdc SEQID NO: lan lugt 1a 16, 22, 29, 36, 43 vi 51;

b) cac SEQID NO: lan lugt 1a 17, 23, 30, 37, 44 va 52:

¢) cac SEQ ID NO: lan luot la 16, 24, 31, 38,45 va 53;
d) cdc SEQ ID NO: lan luot la 18, 25, 32, 39, 46 va 54;
e) cac SEQ ID NO: lan luot 1a 19, 26, 33, 40, 47 va 55;

f) cac SEQ ID NO: lan luot 1a 20, 27, 34, 41, 47 va 56
) cac SEQ ID NO: lan luot 1 21, 28, 35, 42, 48 va 57

[0}e]

h) cac SEQ ID NO: lan lugt la 17, 23, 30, 37, 49 va 52: hodc

1) cde SEQ ID NO: lan hwot 1a 17, 23, 30, 37, 50 va 52,

trong d6 HCDR 1, HCDR2, HCDR3, LCDR| ,LCDR2 va LCDR3 duoc dinh nghia

theo Kabat, Chothia hodc IMGT.

Khang thé hodc phan gan két khang nguyén cta n6 theo diém 25, trong dé khang

thé nay bao gom:

a) HCDRI, HCDR2 va HCDR3 c6 cac SEQ ID NO: lan luot la 16, 22 va 29, va
LCDRI1, LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot 1a 36,43 va 51; hoic

b) VHco SEQ ID NO: 58 va VL ¢6 SEQ ID NO: 65.

Khang thé hodc phan gan két khang nguyén cua no6 theo diém 25, trong do khang

thé nay bao gom:

a) HCDRI, HCDR2 va HCDR3 ¢6 cic SEQ ID NO:lin luot 1a 17, 23 va 30, va
LCDRI, LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot 4 37, 44 va 52; hoac

b) VH c6 SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 66.

Khang thé hodc phan gin két khang nguyén cua no theo diém 25, trong do khéang

thé ndy bao gom:

a) HCDRI, HCDR2 va HCDR3 c6 cac SEQ ID NO: Iin luot 1a 10, 24 va 31, va
LCDRI1, LCDR2 va LCDR3 ¢ cac SEQ ID NO: lan lwot la 38, 45 va 53; hoic
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b) VH c6 SEQ ID NO: 60 va VL c¢6 SEQ ID NO: 67.

. Khang thé hodc phan gin két khdng nguyén cua no theo diém 25, trong do khang

thé nay bao gom:

a) HCDRI, HCDR2 va HCDR3 ¢6 cac SEQ ID NO: lan luot 1a 18, 25 va 32, va
LCDRI, LCDR2 va LCDR3 ¢6 céc SEQ ID NO: lin luot 1a 39, 46 va 54; hoac

b) VH co SEQID NO: 61 va VL ¢6 SEQ ID NO: 68.

Khang thé hodc phan gin két khang nguyén cua no theo diém 25, trong do khang

thé nay bao gom:

a) HCDRI, HCDR2 va HCDR3 ¢6 cac SEQ ID NO: lin luot 1a 19, 26 va 33, va
LCDRI1, LCDR2 va LCDR3 ¢é cac SEQ ID NO:: lan luot 1a 40,47 va 55; hoac

b) VHco SEQ ID NO: 62 va VL ¢o SEQ ID NO: 69.

Khang thé hodc phan gin két khang nguyén cua n6 theo diém 25, trong do khang

thé nay bao gdm:

a) HCDRI, HCDR2 va HCDR3 ¢6 cac SEQ ID NO: lan luot 1a 20, 27 va 34, va
LCDR1, LCDR2 va LCDR3 ¢6 cic SEQ ID NO: lan lugt la 41,47 va 56; hoic

b) VH ¢6 SEQID NO: 63 va VL ¢6 SEQ ID NO: 70.

Khang thé hoac phan gin két khang nguyén cua né theo diém 25, trong do khang

thé nay bao gbm:

a) HCDRI, HCDR2 va HCDR3 ¢6 cic SEQ 1D NO: lin luot 1a 21, 28 va 35, va
LCDRI, LCDR2 va LCDR3 co cac SEQ ID NO: lan luot 1a 42, 48 va 57; hodc

b) VHco SEQ ID NO: 64 va VL ¢6 SEQ ID NO: 71.

Khang thé hodc phan gin két khang nguyén cua né theo diém 25, trong do khang

thé nay bao gdm:

a) HCDRI, HCDR2 va HCDR3 c6 cac SEQ ID NO: lan lvot la 17, 23 va 30, va
LCDRI, LCDR2 va LCDR3 ¢6 cac SEQ ID NO: lan luot 1a 37, 49 va 52; hodc

b) VHco SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 72.

Khang thé hodc phan gin két khang nguyén cta no theo diém 25, trong do khang

thé nay bao gdm:

a) HCDRI, HCDR2 va HCDR3 ¢6 cac SEQ ID NO: lan luot 1a 17, 23 va 30, va
LCDRI, LCDR2 va LCDR3 ¢o cdc SEQ 1D NO: lan luot 14 37, 50 va 52; hoic

b) VH ¢6 SEQ ID NO: 59 va VL ¢6 SEQ ID NO: 73.
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Khang thé hodc phan gan két khang nguyén ctia no theo diém 25, trong do khéang

thé nay thudc isotyp IgGl, IgG2, 1gG3 hodc 1gG4.

Khéang thé hodc phan gan két khang nguyén cta né theo diém 35, trong do khang

thé nay bao gém it nhat mot thay thé trong vung Fe, trong d6 it nhat mot thay thé

trong vung Fe 1a thay thé L234A, L235A, G237A, P238S, M252Y, S254T, T256L,

H268A, A330S hodc P331S, trong d6 viéc danh s goc theo chi s chau Au.

Khang thé hodc phan gin két khang nguyén cta n6 theo diém 36, trong do khang

thé nay bao gdm thay thé L234A, L235A, G237A, P238S, H268A, A330S va P331S

trong ving Fe, trong d6 viée danh s gde theo chi s6 chau Au.

Khang thé hodc phan gin két khéang nguyén ciia no theo diém 35, trong do khang

thé nay bao gém it nhat mot thay thé trong vung Fc, trong do it nhat mot thay thé

trong ving Fe 14 thay thé V234A, G237A, P238S, M252Y, S254T, T256E H268A,

V309L, A330S hodc P331S, trong do viée danh s6 goc theo chi so chau Au.

Khang thé hoic phén gén két khang nguyén cua nd theo diém 38, trong do khang

thé nay bao gom céc thay thé V234A, G237A, P238S, H268A, V309L, A330S va

P331S trong ving Fc, trong do viéc danh s6 gde theo chi s6 chau Au.

Khang thé hodc phan gan két khang nguyén cta no theo diém 25, trong do khang

thé la khéng thé da dic hiéu.

Khang thé hodc phan gan két khang nguyén cia no theo diém 25, trong do khang

thé ¢6 it nhat mot trong cac dac tinh sau day:

a) phuc hop mién dich ctia khang thé va CD 154 nguoi dang tan (shCD154) khéng
lam hoat hoa tiéu cau, trong do su hoat hoa tiéu cau duoce do theo biéu hién bé
mat cua P-selectin trén tiéu cau;

b) lién két véi CD154 véi hang s6 phan ly (Kp) bang khoang 5x107 M hoac nho
hon, trong d6 Kp duoc do bang hé thdng ProteOn XPR36 ¢ 25°C trong dung
dich nuéc mudi dém phosphat theo Dulbecco chira polysorbat P20 0,03% va
albumin huyét thanh bo c6 nong d6 100 pg/ml;

¢) uc ché su tang sinh & bao B nguoi qua trung gian CD154 véi gid tri [Cs bang
khodng 2,7x10 M hodc nho hon; hodic

d) e ché biéu hién cia phosphataza kiém duge tiét ra tir phoi (SEAP) qua trung

gian CD154 nho trinh tu khoi dong t6i thiéu interferon-p (IFN-B) c6 thé cam
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rng NF-«B trong cac té bao HEK293 biéu hién 6n dinh SEAP va CD40 nguoi
voi gid tri ICsy bang khoang 2,1x10® M hodc nho hon.
Thé lién hop mién dich bao gém khang thé hodc phan gan két khang nguyén cua
n6 theo diém 25 duoc lién két voi tac nhan diéu tri hodc chét tao anh.
Duoc pham bao 26m khang thé hodc phan gin két khang nguyén ctua né theo diém
25 va chéit mang duoc dung.
B kit bao gom khéang thé hodc phan gin két khang nguyén ctia no theo diém 1.
B0 kit theo diém 44, trong d6 con bao g6m thude thir dé phat hién khang thé hoac phan
gén két khang nguyén cia no.
Thé lién hop mién dich bao gdm khang thé hodc phan gén két khang nguyén ctia no
theo diém 21 duoc lién két voi tac nhan diéu tri hodc chét tao anh.
Duoc phim bao gém khang thé hodc phan gin két khéng nguyén cua no theo diém

21 va chat mang dugc dung.
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Asp

Lys

Ser

Arg

Arg

Ser

85

Gln

Thr

Asn

Gln

Glu

70

Pro

Asn

Thr

Asn

Gly

55

Ala

Gly

Lys

Gln
120

(khi

Pro

Ser

Leu

40

Ser

Arg
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Pro Cys Gly Gln

105

Pro Gly Ala Ser

His Gly Thr Gly

140

dudi dai)

Gln

Val

25

Val

Tyr

Ser

Phe

Ile

10

Leu

Thr

Tyr

Gln

Glu
90

Ala Ala

Gln Trp

Leu Glu

Ile Tyr

60

Ala Pro

75

Arg Ile

-134-

Gln

Val

125

Fhe

His

Ala

Asn

45

Ala

Phe

Leu

Ser

110

Phe

Thr

Glu

30

Gly

Gln

Leu

Ile

val

Ser

Ile
15

Lys

Val

e Ala

Arg
95

His

Asn

Phe

Gly

Gln

Thr

w
O
L
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o

Ala



Ala Asn

Leu Gly

Val Thr
130

Gly Leu
145

<210>
<211>
<212>

<213>

AN
N
\S}
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v

A
(8]
Mo
(e8]

/

<400>

Gly Ser

Asp Gln

Lys Thr

Ser Asn

Arg Gln
65

Thr

Gly
115

7
161
PRT

Trinh ty nhan tao

His

100

Val

Pro

Lys

Ser

Phe

Ser

Leu

Protein dung

Asn

Thr
35

b
0]
ot

]
I
<

His

Pro

20

Leu

Leu

Gln

Val

Tyr

Ser

Glu

Gln

hop

His

Ile

Tyr
70

Ala Lys

Leu Gln
120

Val Ser
135

shCD154

His His

Ala Ala

Gln Trp

40

Leu Glu
55

Ile Tyr

32790

Pro Cys Gly Gln

105

Pro Gly Ala

(€]
M
=

His Gly Thr Gly

gén

Gly

His

25

Ala

Asn

Ala

His

Gly

10

val

Glu

Gly

Gln

140

Gly Ser

Ile Ser

Lys Gly

Lys Gln

Val Thr
75

-135-

Gln

Phe

Met

Glu

Ser

110

Phe

Thr

Gln

Ala

30

Tyr

Thr

Cys

Ile

Val

Lys
15

Thr

Val

His

Phe

Gly

Ser



Arg

Ser

Fhe

Ser

145

Leu
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A
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o
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Y4

w

Glu

Pro
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Glu
130

Gln

N/

;
Y

v/

4

<400>

Ala

Gly

Ala

115

Leu

Val

8
161
PRT

Trinh ty nhé&n tao

Ser

Arg
100

Gln

Ser

Ser

85

Phe

Pro

Pro

His

Protein dung

Gly Ser His

1

Asp

Lys

Gln

Thr

Asn

Thr

2
3

His

Pro

20

Ser

His

Gln

Val

Gln

Glu

Cys

Gly

Gly
150

hop

His

Ile

Ala

Gly

Ala
135

Thr

Pro

Ile

Gln

120

Ser

Gly

smCD154

His

Ala

Gln

His

Ala

Trp
40

Phe

Leu

105

Gln

Phe

gé&n

Gly

His

25

Ala

Ile

90

Leu

Ser

Phe

Thr

His

Gly

10

Val

Glu

32790

Ala Ser

Arg Ala

Ile His

Val Asn

140

Ser Phe
155

Gly Ser

Lys Gly
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Ala

Val

Gly

Met

Glu

45

Cys

Asn

110

Thr

Leu

Gln

Ala

30

- Tyr

Leu Lys
95

Thr His

v Gly Val

Asp Pro

160

Lys Gly
15

Thr Met



Arg
65

Arg

w
]
~

Phe

145

Leu

Asn

50

Gln

Glu

Pro

Glu
130

Gln

<400>

Asn

Gly

Ala

Asn

Ala

115

Leu

Val

9
161
PRT

Trinh ty nhan tao

Leu

Leu

Ser

Arg

100

Gln

Ser

val

Tyr

Ser

85

Phe

Pro

Pro

His

Thr

Tyr

70

Gln

Glu

Cys

Gly

Gly
150

Leu

55

Ile

Ala

Arg

Gly

Ala

135

Thr

Glu

Tyx

Pro

Ile

Gln

120

Ser

Gly

Asn

Ala

Phe

Leu

105

Gln

Val

Phe

Gly

Gln

Ile

90

Ser

Phe

Thr

Protein dung hop scCD154 gdn His
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Lys Gln Leu
60

Val Thr Phe
75

Ala Ser Leu

Arg Ala Ala

Val Asn Val
140

Ser Phe Gly
155

Thr

Cys

Asn

110

Gly

Thr

Leu

vVal

Thr

Gly

Lys

Asn

80

Lys

Pro

Lys
160

Gly Ser His His His His His His Gly Gly Gly Ser Met Gln Lys Gly

1

5

10

Asp Gln Asn Pro Gln Ile Ala Ala His Val Ile Ser Glu
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Arg
65

Arg

wn
D
=

Ser

Phe

Ser

145

Leu

Thr

Asn

50

Gln

Glu

Pro

Ser

Glu
130

Gln

<210>

<211>

<212>

<213>

A
D
ro

A
[N
ro

i’

v

Thr

35

Asn

Gly

Ala

Gly

Ala
115

10
6
PRT

Trinh tyu nhan tao

(]
e

20

Ser

Leu

Leu

Ser

Arg

100

Lys

n His6

Val

Val

Tyr

Phe

Pro

Pro

Leu

Thr

Tyr

70

Gln

Glu

Cys

Gly

Gly
150

Gln

Leu

55

Ile

Ala

Arg

Gly

Ala

135

Thr

Trp

40

Glu

Tyr

Pro

Ile

Gln

120

Ser

Gly

25

Ala

Asn

Ala

Phe

Leu

105

Gln

Val

Glu

Gly

Gln

Ile

90

Leu

Ser

Phe

= Thr

32790

Lys

Lys

val

75

Ala

Arg

Ile

Val

Ser

155

Gly

Gln

60

Thr

Ala

His

fay
o>
o
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Tyr

45

Leu

Phe

Leu

Ala

Leu

125

val

Tyr

Thr

Cys

Asn

110

Gly

Thr

vy -Leu

val

Ser

Thr

Gly

Asn

80

His

Val

Pro

=
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His His His His His His

1

<210>
<211>
<212>

<213>

N

N
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A
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[\
(98]
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<400>

5

11
33
PRT

Trinh ty nhan tao

Ga&n ILZ

11

Arg Met Lys Gln Ile Glu Asp Lys Ile Glu Glu Ile Leu Ser

1

5 10

Tyr His Ile Glu Asn Glu Ile Ala Arg Ile Lys Lys Leu Ile

Arg

<210>
<211>
<z212>
<213>

A
o
[38]
«

S/

N
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w
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<400>

20 25 30

12
198
PRT

Trinh ty nhan tao

Protein dung hop shCD154-ILZ

12

Gly Ser His His His His His His Gly Gly Gly Ser Arg Met

1

5 10

TIle Glu Asp Lys Ile Glu Glu Ile Leu Ser Lys Ile Tyr His

20 ) 25 30

Asn Glu Ile Ala Arg Ile Lys Lys Leu Ile Gly Glu Arg Gly

-139-

Lys Ile
15

Gly Glu

Lys Gln
15

Ile Glu

Gly Gly



Ser
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@
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w

Gly

Gln

Thr

Met

50

Glu

Tyr

Leu

Phe

2r Leu

Ala
145

Fhe

130

Ala

Leu

Gly

35

Gln

Ala

Tyr

Thr

Cys

115

Cys

Asn

Gly

Thr

Leu

195

13
198
PRT

Trinh tyu nhan tao

Thr

Val

100

Leu

Thr

Gly

Gly

Ser

Met

Lys

Asn

Lys

His

Val
165

Pro

Lys
70

Ser

Arg

Arg

Ser

150

Phe

w2
©
=

Gln

55

Thr

Asn

Gln

Glu

Pro

135

Ser

Glu

Gln

40

Thr

Gly

Ala

Gly

Ala

Leu

Pro

Leu

Leu

105

Ser

Lys

Gln

Gln

Val

90

Tyr

Ser

Phe

Pro

Pro

170

His
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Ile

Leu

75

Thr

Tyr

Gln

Glu

Cys

155

Gly

Gly

Ala

60

Gln

Leu

Ile

Arg

140

Gly

Ala

Thr
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45

Ala

Trp

Glu

Tyr

Pro

125

Ile

Gln

Gly

His

Ala

Asn

Ala

110

Phe

Leu

Gln

Val

val

Glu

Gln

Ile

Ser

Phe
175

Thr

Ile

Ly
80

Ly

s

S

Val

Al

Arg

Ile

16
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<400>

Gly

Ile

Asn

Gly

Gln

Thr

Ser

Ala

145

His

Ser

Glu

Met

50

Glu

Tyr

Phe

Ala

Leu

13

His

Asp

Ile

2
2

Gln

Ala

Cys

115

Cys

Asn

Gly

His

Lys

20

Ala

Lys

Thr

Val

100

Ser

Leu

Thr

Gly

Protein dung

His

w

Ile

Arg

Gly

Met

85

Asn

Lys

His

Ile

hop

His

Glu

Ile

Asp

70

Ser

Arg

Arg

Pro

Ser

150

Phe
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His

Lys

Gln

55

Thr

Asn

Glu

Pro

135

Ser

His

Ile

Thr

Gly

Ala
120

Ala

Leu

Gly

Leu

25

Leu

Pro

Leu

105

Ser

Arg

Lys

Gln

Gly

10

Ser

Ile

Gln

vVal

Val

90

Tyr

Ser

Phe

Pro

Pro

32790

Gly

Lys

Gly

Ile

Leu

75

Thr

Tyr

Gln

Glu

Cys

155

Gly

Ser

Ile

Glu

Ala

60

Leu

Ile

Ala

Arg
140

o
)
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Ala
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Arg

Arg

45

Ala

Trp

Glu

Pro

125

Ile

Gln

Ser

Met

His

30

Gly
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Ala

Ala
110

Phe

Gln

Val

Ile

Gly
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Glu

Gly

Gln

Ile

Leu

Phe

Gln

Glu

Gly

Ile

Lys

80

Lys

Val

Ala

Ile
160

val
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Asn Val Thr Asp Pro Ser Gln Val Ser His Gly Thr Gly Phe Thr Ser
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Fhe Gly Leu Leu Lys Leu
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A
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<400>

Gly

Ile

Ser
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Gly

Gln

Ser

Glu

Glu

Met
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Tyr

Leu
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Trinh ty nhan tao
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His

Asp

Gln

Ala

Tyr

His

Lys
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Lys

Ser
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Val
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His

Ile

Arg

Met
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His

Glu

Ile

Lys
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Ser

Arg
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Glu

Lys

Gln

55

Thr

Asn

Gln

Ile

Lys
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Gly

Leu

Leu
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Ser

Leu
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Gly
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Ile
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Val
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Tyr

Gly

Lys

Gly

Ile
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Thr

Tyr
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Glu

Ala

60

Leu

Ile
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Tyr

Ala
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Glu
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Met

His
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Gly
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Ala
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Lys
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Gly

Val

Glu

Gly
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Gln

Glu

Gly

Lys
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Val



Thr Phe

Ser Leu
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Ala Ala
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His Leu

Phe Gly
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Met Val
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Ser Asp
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Leu
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Lys
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Arg

Pro
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Pro
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Ile

Gln
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Gln
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Arg

Ile
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Leu
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245 250 255

Gly Cys Gln Pro Val Thr Gln Glu Asp Gly Lys Glu Ser Arg Ile Ser
260 265 270

Val Gln Glu Arg Gln

<210> 16
<211> 5
<z212» PRT

<213>» Trinh ty nhdn tao

<220>

<223> HCDRI1
<400> 16

Ser Tyr Ala Ile Ser
5

fa

210> 17
211> 5
€212> PRT

<213>» Trinh ty nhén tao

<220>
<223> HCDR1
<400» 17

1 5
<210>» 18
<211> 7

<212> PRT

<213> Trinh ty nhédn tao

> HCDRI1

-145-



<400> 18

Ser Tyr Ser Phe Tyr Trp Gly

1 5
<210> 19

<211> 5

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> HCDR1
<400> 19

Ala Tyr Tyr Ile His
1 5

<210> 20

<211> 5

<212> PRT

<213> Trinh tu nhén tao

<223> HCDRI1

<40C> 20

Asp Tyr Tyr Ile His

1 5

10> 21

N
[}

<211> 7
<212> PRT

<213> Trinh ty nhan tao

<220>

<223> HCDRI

R
—

<400>

Ser Phe Ile Tyr Tyr Trp Gly
1 5

32790
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<211>
<212>

<213>

<z220>

<223>

<400>

Gly Ile Ile Pro Ile Phe

1

Gly

<220>

<223>

<400>

Trp Ile Ser Pro Ile Phe Gly Asn Thr Asn Tyr Ala Gln Lys Phe Gln

1

Gly

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

o
[N
w

<400>

32790

22
17
PRT

Trinh ty nhéan tao

HCDRZ2

[}

5 10 15

23

17

PRT

Trinh ty nhéan tao

HCDRZ2

23

5 10 15

24
17
PRT

Trinh ty nhé&n tao

HCDR2
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Gly Ile Ser Pro Tyr Phe Gly Asn Thr Asn Tyr Ala Gln Lys Phe Gln
1 5 10 15

Gly

<210> 2
<211> 16
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> HCDR2
<400> 25

Ser Leu Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys Ser

1 5 10 15
<210> 26
<211> 17

<212> PRT

<213> Trinh ty nhén tao

<223> HCDR2Z

<400>

N
[e)}

Arg Ile Asn Pro Asp Ser Gly Gly Thr Asp Tyr Ala Gln Arg Phe Gln

1 5 10 15
Gly

<210> 27

<211> 17

<212> PRT

<213> Trinh ty nhéan tao

<223> HCDR2
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<400> 27

Arg Phe Asn Pro Asn Ser Gly Asp Thr Asn Gly Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 28

<211> 16

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> HCDR2
<400> 28

Cys Ile Tyr Ser Ser Gly Gly Thr Tyr Tyr Asn Pro Ser Leu Lys Ser

1 5 10 15
<210> 29
<211> 14

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> HCDR3

<400> 29

Gly Ala Ser val Trp Asp Gly Pro Ala Glu Val Phe Asp Tyr

1 5 10
<210> 30
<211> 9

<212> PRT

<213> Trinh ty nhén tao

<223> HCDR3
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<400> 30

Ser Arg Tyr Tyr Gly Asp Leu Asp Tyr

1 5
<210> 31
<211> 12

<212> PRT

<213> Trinh tu nhan tao

<220>

<Z23> HCDR3
<400> 31

Asp Thr Gly Trp Val Gly Ala Phe Tyr Leu Asp Tyr
1 5 10

<212>» PRT

<213> Trinh ty nhan tao

0
<223> HCDR3
<400> 32

Leu Gln Leu Gly Thr Thr Thr Asp Tyr Phe Asp His

1 5 10
<210> 33

<Z211> 20

<212> PRT

1
<213> Trinh ty nhan tao

<220>
<223> HCDR3
<400> 33

Asp Trp Asn Tyr Tyr Asp Gly Ser Gly Tyr Phe Gly Pro Gly Tyr Tyr
1 5 10 15
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Gly Leu Asp Val
20

<210> 34
<211> 11
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> HCDR3
<400> 34

Glu Gly Glu Leu Ala Gly Ile Phe Phe Asp Tyr
1 5 10

<210> 35
<211> 12

<212> PRT

N
[

213> Trinh tu nhan tao

<220>

<223> HCDR3

<400> 35

Leu Trp Leu Gly Thr Thr Thr Asp Tyr Phe Asp Tyr

1 5 10
<210> 36
<211> 17

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> LCDR1
<400> 36

Lys Ser Ser Gln Ser Val Leu Ala Ser Ser Asn Asn Glu Asn Phe Leu
1 5 10 15
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Ala

<210> 37
<211> 11
<212> PRT

<213> Trinh tu nhén tao

<220>

<223> LCDR1
<400> 37

Arg Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn

1 5 10
<210> 38

<211> 17

<212> PRT

<213> Trinh tyu nhan tao

<220>

<223> LCDR1

<400> 38

Lys Ser Ser Gln Ser Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr Leu

1 5 10 15
Ala

<210> 39

<211> 11

<z212> PRT

<213> Trinh tu nhan tao

<223> LCDR1

<400>

I
Xe)

Ser Gly Asp Glu Leu Gly Asp Lys Phe Ala Cys
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40
11
PRT

Trinh ty nhdn tao

LCDR1

40

Ser Gly Asp Lys Leu Gly Asp Lys Tyr Val Cys

1

<210>
<211>
<212>

<213>

<400>

5 10

41
11
PRT

Trinh ty nhan tao

LCDR1

41

Ser Gly Asp Lys Leu Gly Asp Lys Tyr Val Ser

1

<210>
<211>
<212>

<213>

RS
o
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w o
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<400>

5 10

PRT

Trinh tyu nhéan tao

LCDR1

42

Ser Gly Asp Lys Leu Gly Asp Lys Phe Ala Cys

1

<210>

<211>
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Ser Ala Ser Thr Arg Glu Ser
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<400> 46

Gln Glu Asn Lys Arg Pro Ser

1 5
<210> 47
<211> 7

<212>» PRT

<213» Trinh ty nhan tao

<223> LCDR2

Gln Asp Arg Lys Arg Pro Ser

1 5
<210> 48
<211> 7

<212> PKRT

<213> Trinh ty nhan tao

<220>
<223> LCDR2
<400> 43

Gln Asp Asp Lys Arg Pro Ser

1 5
<210> 49
<211> 7

<212> PRT

<213> Trinh ty nhan tao
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<223> LCDR2

<400> 49

Tyr Ala Ser Ser Leu Gln Ser
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<210> 50
<211> 7
<212> PRT

<213> Trinh tyu nhan tao

<220>

<223> LCDR2
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Tyr Ala Asn Thr Leu Gln Ser
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<211> 9

<212> PRT

<213>» Trinh tuy nhan tao

<223> LCDR3
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Gln Gln Ala Tyr Thr Thr Pro Phe Thr
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<223> LCDR3
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Gln Gln Ser Asp Ser Ile Pro Trp Thr
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<211> 9
<212> PRT
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<213> Trinh ty nhé&n tao

<220>
<223> LCDR3
<400> 53

Gln Gln Tyr Tyr Ser Thr Pro Leu Thr
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<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> LCDR3
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<220>
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<210> 56
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<212> PRT

<213> Trinh ty nhéan tao
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Val

val

Ile

Gly

50

Gly

5

58
123
PRT

Trinh ty nhan tao

VH cua C4LB5S
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Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys

Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe
20 25

Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu

Tle Tle Pro Ile Phe Gly Thr Ala Asn Tyr Ala

55 60

Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser
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Trp
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Met Glu

Ala Arg G

Trp Gly
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N
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<211>
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<213>

<400>

Gln Val

Ser Val

Gly Ile

Gly Trp
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Gln Gly
65

Met Glu

Leu

Gln
115
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Trinh tyu nhan tao
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Lys

Ser
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Ile

Arg

Leu

Ser

Ala
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Gly

Leu

Val
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Trp

Ser
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Ser Leu Arg Ser Glu Asp
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75
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Thr Ala Val Tyr Tyr Cys

95

Ser Val Trp Asp Gly Pro Ala Glu Val Fhe Asp Tyr
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Thr Leu Val Thr Val Ser

Val

Val

Pro

Thr

Ser

85

Gln

Cys

Arg

Ile

Ile
70

Ser

Lys

Gln

Phe

55

Thr

120

Gly

Ala

Ala

40

Ala

Ser

Ala

Ser

25

Pro

Glu

Glu
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Gly

Gly

Thr

Glu

Asp
90

110

Ser

val Lys Lys Pro

Gly Thr Phe Ser
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Gln Gly Leu Glu
45

Asn Tyr Ala Gln
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Ser Thr Ser Thr

U
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Thr Ala Val Tyr
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Ala Arg Ser Arg Tyr Tyr Gly Asp Leu Asp Tyr Trp Gly Gln Gly Thr
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Leu Val Thr Val Ser Ser
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Cys
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Tyr
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Trp
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Lys
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Thr

Arg
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Gly

Ala
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Gly

Ala

Gly

105

Ala
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Pro
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105

Glu
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Gly

Gly

Thr

Glu ¢

Asp
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Phe

Val

Gly

Gln

Asn
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Gly

Tyr
60

Thr

Leu
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Trp
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Trp
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Asn
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Leu
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Gly

Leu

Ala

Asn
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1 Gln

Glu
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Trp

Tyr
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Ser

Val

Thr

Ile

Tyr

55

Val

Gly

Thr

120

Gly

val

Arg

40

Ser

Thr

Thr

Val
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Pro

Ser
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Gly

Val

Ala

Thr
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Gly
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Gly

Pro

Ser

Val
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Thr
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Thr
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Val

Ser

Gly

Tyr
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Thr

Tyr
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Ile
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Tyr
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Val
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Glu
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Gln Val

Tyr Ile

Gly Arg
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Gln Gly
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Met Glu

Ala Arg
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Ser
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Trinh tw nhédn tao

VH cua C4LB189

Gln Leu Val Gln

Lys Val Ser Cys
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His Trp Val Arg
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Ile Asn Pro Asp

Arg Val Thr Met
70

Leu Ser Arg Leu
85

Asp Trp Asn Tyr
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Gly Leu Asp Val
115
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Gln
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Thr

Arg
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Trp

Gly

Ala
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Gly

Arg
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Ser
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Asp
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Gln

Glu
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Gly

Gly

Thr

Thr

Asp
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Ser

Gly
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Val

Tyr
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Asp

Ser
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Thr

Gly

Thr

Lys

Thr

Gly

Tyr
60

Ile S

Ala

Tyr

Thr
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Fhe
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Gln
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Thr
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Ala

Trp

Arg
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Pro

Val

Tyr
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<213>

<400>

Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Gly

Val

Met

Ile

Arg

Gly

Glu

Thr

<210>

<211>

<212>

<213>

120
PRT

Trinh tyu nhan tao

VH cua C4LB191

63

Gln

Lys

Phe

Arg

Leu

115
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PRT

Trinh ty nnan tao

Leu

vVal
20

Trp

Asn

Gly
100

Val

Val

Val

Pro

Thr

Arg

85

Glu

Thr

Gln

Cys

Arg

70

Leu

Val

Lys

Gln

Thr

Arg

Ala

Ser

Ala

Ala

40

Gly

Arg

Ser

Gly

Ser

120

Ala

Ser

25

Pro

Asp

Ile
105

Glu

10

Gly

Gly

Thr

Thr !

Asp
90

Phe
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Val

Tyr

Asn
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[
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Thr

Phe

Thr

Gly

Gly
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Ile S

Ala

Asp
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Phe

Leu
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val
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Thr
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Trp
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95

Gly
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Val

Phe

Tyr
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<400>

Gln

Thr

Ile

Trp

Leu

65

Ser

Gly

Val

Leu

Tyr

vVal
50

Lys

5 Ala

Gln

<210>

<211>

<212>

<213>

<400>

VH cua C4LB199
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Gln

Ser

Tyr

35

Gly

Ser

Lys

Arg

Gly

115

65
113
PRT

Trinh tu nhan tao

Leu

Leu

20

Trp

Cys

Arg

Leu

Leu

100

Thr

Gln

Thr

Gly

Ile

Val

Pro

85

Trp

Leu

V1 cua C4LB5S

65

Glu

Cys

Trp

Tyr

Thr

70

Ser

val

Ser

Thr

Ile

Ser

55

Ile

vVal

Gly

Thr

Gly

Val

Arg

40

Ser

Ser

Thr

Thr

vVal

120

Pro

Ser

25

Gln

val

Ala

Thr

105

Ser

Gly

10

Gly

Pro

Gly

Ala
90

Ser
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Leu Val Lys

Asp Ser Ile

Pro Gly Lys
45

Thr Tyr Tyr
60

Thr Ser Lys
75

Asp Thr Ala

Pro

Ser

30

Gly

Asn

Asn

Val

> Asp

110

Pro

Gln

Tyr

95

Tyr

Glu

Phe

Asp

Phe
80

Tyr

Trp

Asp Ile val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
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Glu

Ser

Pro

Pro

65

Ile

Ala

Arg

Asn

Pro

50

Asp

Tyr

<z10>

<211>

<212>

<213>

Asp Ile Gln

Ala Thr
20

Asn Glu
35

Lys Leu

Arg Phe

Ser Leu

Thr Thr
100

66
107

PRT

Trinh ty nhdn tao

VL ctha C4LB389

20

w

Ile

Asn
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[
ai

Gln
85

Pro

5

Phe

Ile

Gly

70

Ala

Phe

Met Thr Gln

Thr Ile Thr

Leu

Tyr ¢

55

Glu

Thr

Ala
40

Asp

Phe

Ser

25

Trp

Ala

Ser

Val

Gly
105

10

Ser

Tyr

Gly

Ala
90

Gln
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Gln Ser Val Leu Ala

30

Gln Gln Lys Pro Gly
45

Thr Arg Glu Ser Gly
60

Thr Asp Fhe Thr Leu
75

Val Tyr Tyr Cys Gln
95

Gly Thr Lys Val Glu
110

Ser Pro Ser Ser Leu Ser Ala Ser Val

Cys

10

15

Arg Ala Ser Gln Ser Ile Ser Ser

25
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Leu

Tyr

Ser

65

Glu

Thr

Asn

Tyr

50

Gly

Asp

Phe

<210>

<211>

<212>

<213>

Trp

35

Ala

Ser

Fhe

Gly

67
113
PRT

Trinh ty nhan tao

VL cua C4LB94

Asp Ile Val

1

Glu

Ser

Pro

Arg

Pro

50

Ala

Asn

Tyr

Gly

Ala

Gln
100

Met

Thr

20

Lys

Leu

Gln

Ser

Thr

Thr

85

Gly

Thr

Ile

Asn

Leu

Gln

Asp

70

Tyr

Thr

Gln

Asn

Tyr

Ile

Lys

Gln

55

Phe

Tyr

Cys

Leu

Tyr
55

Pro

40

Ser

Thr

val

Pro

Lys

Ala

40

Trp

Gly

Gly

5 Gln

Glu
105

Asp

Trp

Ala

Lys
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Thr

Gln

90

Ile

Ser
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ser
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Ala Pro

Pro Ser

60

Ile Ser

Ser Asp

Lys

Leu Ala

Gln Ser

Gln Gln

Thr Arg
60
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Trp
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Pro Asp
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Ile Ser

Tyr Tyr
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<zl2>

<213>

<400>

Ser Tyr

Thr Ala

Gln Glu
50

Asn Ser

65

Arg Phe Ser Gly Ser Gly Ser Gly

70

Ser Leu Gln Ala
85

Ser Thr Pro Leu

100
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PRT

Trinh ty nhan tao

VL cua C4LB150

Glu Leu Thr Gln

w

Ser Ile Thr Cys
20

Tyr Gln Gln Lys

Asn Lys Arg Pro

Gly Asn Thr Ala
70

Glu

Thr

Pro

Ser

Pro

Ser
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Thr

Asp Val Ala

90

Phe Gly Gln

Pro

Gly

Gly

40

Gly

Leu

105

Ser

Asp

Gln

Ile

Thr

Val
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Glu

Ser

Pro

Ile
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Thr Asp Phe Thr
75

val Tyr Tyr Cys

Gly Thr Lys Val
110

Ser Val Ser Pro

Leu Gly Asp Lys
30

Pro Val Leu Val
45

Glu Arg Phe Ser
60

Ser Gly Thr Gln
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Asp Glu Ala Asp Tyr Tyr Cys Gln Ala Trp Asp Ser Asp Thr Ala Val
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Phe Gly Gly Gly Thr Lys Leu Thr Val Leu

<210>

<211>

<212>

<213>

A
[\
[N

A
~)
ro

v

\

<400>

Thr
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Phe

Tyr
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PRT

Trinh ty nhéan tao
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Tyr
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Arg

Gly
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Arg
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Leu

Val
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Lys
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Asp

Gly
100

Thr

Thr

Arg

Arg
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Tyr
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Thr

Gln

Cys

Lys

Pro
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Ser Gly

55

Thr Leu
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Ser
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Val
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vVal
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Pro
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Trp

90

Leu

Ser Val

Leu Gly

Pro Val

Glu Arg
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Ser Gly
75

Asp Ser
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Phie
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Pro
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Thr
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Phe
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Trinh ty nhan tao

VL cua C4LB191

Glu

Ser

Asn

Arg

Gly

Ala
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Thr
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Tyr
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Thr
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Pro

Ala
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Ser
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Thr
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Gly

Gly
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Gly

Leu
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Val
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Leu
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Ser Val
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Pro Val

Glu Arg
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Ser Gly
75

Asp Ser
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Thr
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Val
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Asp
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Thr Ile Thr Cys Arg

20

Tyr Gln Gln Lys Pro

Ser

[NSI—.—
(SN0
o

Gln

Ile

Thr

Ala

vVal
105

Val
10

Lys

Ser

Ile

Trp
90

Leu

32790

Ser Val

Leu Gly

Pro Val

Glu Arg

60

Ser Gly

Ser

Asp

Val

45

Phe
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32790

<223> VL cua C4LB119
<400> 85
Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu

1 5 10

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val
20 - 2

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75

w
1]
=

Glu Asp Phe Ala val Tyr Tyr Cys Gln Gln Arg Ser Asn
85 90

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 86
<211> 121
<212> PRT

<213> Trinh tu nhdn tao

<220>
<223> VH cua C4LB833
<400> 86

Ser

Ser

Leu

Phe

Leu

Pro

L

Pro

95

Gly

Tyr

Ile

Gly

Pro

80

Leu

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

1 5 10
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Ser Val Lys vVal Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Tle Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Ile Pro Ile Phe Gly Asn Thr Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Glu Lys Asp Phe Arg Gly Tyr Thr Lys Leu Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 87
<211> 107

<212> PRT

<213> Trinh ty nhén tao
> VL cua C4LB33
<400> 87

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Asn Asn Tip
20 25 30
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Leu

Tyr

Glu

Thr

Asn

Ala

50

Gly

Asp

Phe

Trp

35

Ala

Ser

Phe

Gly

Tyr

Ser

Ala

Gln
100

Gln

Thr

Thr
85

Gly

Gln

Tyr

Thr

Lys

Gln

55

Phe

Tyr

Lys

Pro

40

Ser

Thr

Val

Gly

Gly

Leu

Gln

Glu
105

Lys

Val

Thr

Gln

90

Ile
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Ala

Pro

Ile

75

Ser

Lys

Pro

Ser

60

Ser

Phe S
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Lys
45

Arg

o
0]
[a}

Leu

Phe

Leu

Phe

Gln

Pro

95

Ile

Gly

Pro

80

Tyr



