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PHAN TU KHANG THE TRUNG HOA HOAT TINH CUA CHAT CHONG
PONG, PHUONG PHAP SAN XUAT VA KIT BAO GOM PHAN TU KHANG
THE NAY

(57) Sang ché dé cap dén cac phan tir khdng thé c6 tdc dung trung hoa hoat tinh

cua chét chong dong, cu thé 1a dabigatran hitu dung lam chat gidi doc cho cic

chét chong dong d6. Sang ché cling dé cap dén quy trinh san xuat phan tir khang

thé nay va kit chia khdng thé nay.
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Linh vue ky thuat dwoc dé cap

Sang ché @& cap dén linh vuc y hoc, cu thé dé cap dén linh vuc tri liéu chéng

dong.
Tinh trang ky thuit ciia sing ché

Chét chéng d6ng 1a chit ngan su dong, nghia 13, chiing ngin khong cho mau bj
vén cuc. Chéat chdng dong duoc st dung rong rdi trong tri liéu cho con ngudi lam
thude dilu tri cac rdi loan dong mau, vi du dé phong ngira chiing tao huyét khéi sau
trong tinh mach, chiing ngh&n mach phdi, chimg nhdi méau co tim va dot quy cip mot

va cap hai cho bénh nhéan.

Loai chit chéng dong chu yéu ding qua dudng miéng hoat dong bing cich
chéng lai tac dong cua vitamin K, vi du coumarin ma bao gém warfarin. Loai hop chét
thir hai (rc ché sy déng mot cach gian tiép qua ddng nhan t6 nhu antitrombin III hodc
ddng nhan tb heparin II. Céac chét chéng déng nay bao gdm mot s6 san phadm heparin
trong lwong phan tir thip ma xiic téc su trc ché phan 16n yéu t6 Xa (va dén trombin
mirc thip hon) thong qua antitrombin III (bemiparin, xertoparin, dalteparin,
enoxaparin, nadroparin, parnaparin, reviparin, tinzaparin), oligosacarit mach nho hon
(fondaparinux, idraparinux) chi trc ché yéu t6 Xa théng qua antitrombin II1. Heparinoit
(danaparoit, sulodexit, dermatan sulfat) hoat dong thong qua ca hai ddng nhén t6 va wc
ché ca hai yéu t6 Xa va trombin. Loai th ba la chat trc ché dong truc tiép. Chét trc ché
yéu t6 Xa truc tiép bao gf“)m apixaban, edoxaban, otamixaban, rivaroxaban, va chét e
ché trombin truc tiép bao gdm hirudin héa tri hai (bivalirudin, lepirudin, desirudin), va

céc hop chét don tri argairoban va dabigatran,

Mau von cuc 1a co ché sinh hoc lam nging chdy mau, tdc dung phu cda liéu
phéap chong dong c6 the Ja hién tuong xuat huyet khong mong mudn. Do dd, c6 mong
muon vé chat giai doc c¢6 kha nang lam ngirng céc hién tuong xuat huyét lién quan dén

chét chéng dong nay khi xay ra xudt huyét (Zikria and Ansell, Current Opinion in
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Hematology 2009, 16(5): 347-356). Mot cach dé dat dugc didu nay 1a bing cach trung

hoa hoat tinh ctia hop chat chéng dong trong co thé bénh nhan sau khi sir dung.

Céc chét giai doc cho chét chdng dong c6 thé st dung hién nay 1a protamin (dé
trung hoa heparin) va vitamin K dé trung hoa chét dbi khang vitamin K nhu warfarin.
Huyét thanh twoi déng lanh va yéu t6 tai td hop VIIa ciing da dugc sir dung 1am chét
gidi doc khong dic higu cho bénh nhan dugc diéu trj bing heparin trong lugng phén tu
thép, c6 vét thuong nghi€ém trong hoac bi XUat huyét nadng (Lauritzen, B. et al, Blood,
2005, 607A-608A.). Ciing dugc d& cip dén cac doan protamin (patent M§ sb
6,624,141) va cac peptit tong hop nhé (patent M§ s6 6,200,955) lam heparin hoic chit
gidi doc heparin trong luong phan tir thip; va trombin mutein (patent My sd
6,060,300) 1am chat giai doc cho chét irc ché trombin. Cac chét trung gian va din xuét
protrombin da dugc bdo cdo lam chét giai doc cho hirudin va cac chét trc ché trombin
téng hop (patent My s 5,817,309 va 6,086,871). Céac chét uc ché yéu tb truc tiép Xa,
chat tuong tu yéu t6 bat hoat Xa da dugc dua ra lam chét giai doc (W02009042962).
Hon nita, yéu td tai to hop VIla da duoc st dung dé dao nguogc tdc dong cua chét e
ché yéu t6 Xa phu thudc antitrombin III gian tiép nhu fondaparinux va idraparinux
(Bijsterveld, NR et al, Circulation, 2002, 106: 2550-2554; Bijsterveld, NR et al, British
J. of Haematology, 2004 (124): 653-658). Viéc xem xét lai cac phuong phéap lam dao
ngugc tac dong ctia chit chong dong da duge dé xuét trong Schulman and Bijsterveld,

Transfusion Medixin Reviews 2007, 21(1): 37-48.

Zikria va cac dbng tac gia, Curr. Opin. Hematol. (thang 9/2009), tap 16, s6 5,
trang 347-356 mb ta cac vu diém cta chit uc ché thrombin truc tiép dabigatran va luu
y rang chua c6 cac chét giai ddc chit e ché thrombin truc tiép.

C6 nhu cu vé chét giai doc dugc cai thién cho li€u phap chéng dong, va cu thé
vé chét giai doc cho chat trc ché trombin truc tiép nhu dabigatran ma cho dén nay vén
chua c6 chit gidi doc cu thé nao duoc boc 16.

Bin chit ky thuit ciia sang ché

Theo mot khia canh, séng ché d& cap dén phan tr khang thé c6 tinh dic hiéu
lién két voi dabigatran. '

Theo khia canh tham khao mé khéng phai 1a mot phan ctia sang ché, chét chéng

dong 1a di vong c6 hai vong dugc thé hai 14n ¢6 cong thirc chung:
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R,-A-Het-B-Ar-E, (I
trong do:
A 12 nhom carbonyl hodc sulphonyl lién két véi gbc benzo, pyrido hodc thieno cua
nhém Het,
B 1a nhom etylen trong d6 nhém metylen lién két véi nhom Ar c6 thé dugc thay thé
bang nguyén tir oxy hodc luu huynh hoic bang nhom -NR;-, trong do:
Ry la nguyén tr hydro hodc nhém Cy-4-alkyl,
E la nhém RyNH-C(=NH)-, trong do:

Ry, 1a nguyén t&r hydro, nhém hydroxy, C|-g-alkoxycarbonyl, xyclohexyloxy-
carbonyl, phenyl-C1-3-alkoxycarbonyl, benzoyl, p-Ci-3-alkyl-benzoyl hodc nhém
pyridinoyl, d6i khi gdc etoxy & vi tri 2- ctia nhom C1-9-alkoxycarbonyl da dé cap &
trén c6 thé dugc thé thém bang nhém C1-3-alkylsulphonyl hodc 2-(C1-3-alkoxy)-etyl,

Ar 1a nhom 1,4-phenylen tiy ¥ dugc thé bang nguyén ti clo hoic bang nhom metyl,

etyl hodc metoxy hodc Ar 1a nhom 2,5-thienylen,

Het la nhém 1-(C1-3-alkyl)-2,5-benzimidazolylen, 1-xyclopropyl-
2,5-benzimidazolylen, 2,5-benzothiazolylen, 1-(C1-3-alkyl)-2,5-indolylen,
1-(C1-3-alkyl)-2,5-imidazo[4,5-b]pyridinylen, 3-(C1-3-alkyl)-2,7-imidazo[1,2-a]

pyridinylen hodc 1-(C1-3-alkyl)-2,5-thieno[2,3-d]imidazolylen va
R, 1 nhém R,NR3-, trong do:

R, 1a nhém Cj-s-alkyl ma c6 thé dwoc thé bing nhom carboxy, Ci-g-al-
kyloxycarbonyl,  benzyloxycarbonyl, C1-3-alkylsulphonylalninocarbonyl hodc
1H-tetrazol-5-yl,

la nhom Cp-g-alkyl duge thé biang nhom hydroxy, benzyloxy, carboxy-
C1-3-alkylamino, Cj-3-alkoxycarbonyl-C1-3-alkylamino, N-(Cj-3-alkyl)-carboxy-
C1-3-alkylamino hodc nhém N-(Cj-3-alkyl)-Cq-3-alkoxycarbonyl-C-3-alkylamino,

doi khi trong cac nhoém da de cép & trén nguyén tir cacbon & vi tri o so v&i nguyén tir

nito lién ké c6 thé khong duogc thé,
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R3 1a nhém C3-7-xycloalkyl, nhém propargyl, trong d6 phén khong duoc thé co
thé khong duoc lién két truc tiép v&i nguyén tir nito ctia nhém RoNR3 nhom phenyl
thy y dugc thé bang nguyén tir flo hoic clo, hoic bing nhém metyl hozic metoxy,
nhom pyrazolyl, pyridazolyl hodc pyridinyl tily y dwoc thé bang nhém metyl hogc

Rp va R3 cung vé6i nguyén tir nito ¢ gitta chung 1a nhém xycloalkylenimino cé tir
5 dén 7 canh, tuy y duoc thé thém bang nhém carboxy hodc C1-4-alkoxycarbonyl,
vong phenyl ¢6 thé duoc dung hgp thém vao chung,
chit ddng phan hd bién, chit dong phan 1ap thé va mudi cua chung.

Theo mot khia canh tham khao khac, chét chéng dong 1a hop chét duoc chon tur:
(a) N-phenyl-N-(2-carboxyetyl)-amit cta axit 2-[N-(4-amidinophenyl)-aminometyl]-
benzthiazol-5-carboxylic,
(b) -N-phenyl-N-(2-hydroxycarbonyletyl)-amit ctia axit 2-[N-(4-amidinophenyl)-N-
metyl-aminometyl]-benzthiazol-5-yl-carboxylic,
(¢)  N-phenyl-N-(2-hydroxycarbonyletyl)-amit  cia  axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(d)  -N-phenyl-N-(3-hydroxycarbonylpropyl)-amit ~ cia  axit  1-metyl-2-[N-
(4-amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(e) -N-(2-pyridyl)-N-(hydroxycarbonylmetyl)-amit cta axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(f)  N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit ~ cia  axit 1-metyl-2-[2-(2-
amidinothiophen-5-yl)etyl]-benzimidazol-5-yl-carboxylic,
(g) N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cia axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(h)  N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit ~cia axit 1-metyl-2-[2-(4-
amidinophenyl)etyl]-benzimidazol-5-yl-carboxylic,
(1) N-phenyl-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[2-(4-

amidinophenyl)etyl]-benzimidazol-5-yl-carboxylic,
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()  N-phenyl-N-[2-(1H-tetrazol-5-yl)etyl]-amit ~ cia  axit 1-metyl-2-[2-(4-
amidinophenyl)etyl]-benzimidazol-5-yl-carboxylic,
(k)  N-phenyl-N-[2-(1H-tetrazol-5-yl)etyl]-amit ~ cua  axit  1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(1) -N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cda axit 1-metyl-2-[N-(4-
amidinophenyl)-N-metyl-aminometyl]-benzimidazol-5-yl-carboxylic,
(m) N-(3-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cta axit 1-metyl-2-[N-(4-
amidinophenyl)-N-metyl-aminometyl]-benzimidazol-5-yl-carboxylic
(n)  N-phenyl-N-(2-hydroxycarbonyletyl)-amit  cia  axit 1-metyl-2-[N-(4-
amidinophenyl)-N-metyl-aminometyl]-benzimidazol-5-yl-carboxylic,
(0) N-phenyl-N-[(N-hydroxycarbonyletyl-N-metyl)-2-aminoetyl]-amit cda axit 1-
metyl-2-[N-(4-amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic-,
(p) N-(3-flophenyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(qQ) N-(4-flophenyl)-N-(2-hydroxycarbonyletyl)-amit cta axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(r) N-phenyl-N-(2-hydroxycarbonyletyl)-amit cia axit 1-metyl-2-[N-(4-amidino-2-
metoxy-phenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(s) N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-amidino-
2-metoxy-phenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,
(1) N-phenyl-N-(2-metoxycarbonyletyl)-amit cua axit I-metyl-2-[N-(4-
amidinophenyl)aminometyl]-indol-5-yl-carboxylic,
(u)  -N-phenyl-N-(2-hydroxycarbonyletyl)-amit  cia  axit  1-metyl-2-[N-(4-
amidinophenyl)aminometyl]-thieno[2.3-d]imidazol-5-yl-carboxylic
(v)  N-phenyl-N-(2-hydroxycarbonyletyl)-amit  cia  axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(W)  N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cda axit 1-metyl-2-[N-(4-

amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic-,
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(x) -N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit, cia axit 1-metyl-2-[N-(4-amidino-

2-metoxy-phenyl)-aminometyl]-benzimidazol-5-yl-carboxylic-,

(y) N-(2-pyridyl)-N-(2-etoxycarbonyletyl)-amit cua axit 1-metyl-2-[N-[4-(N-n-

hexyloxycarbonylamidino)phenyl]- aminometyl]-benzimidazol-5-yl-carboxylic-, va
chét ddng phan hd bién, chit ddng phan 14p thé va mubi cua ching.

Theo mot khia canh khac, sang ché dé cap dén phan tir khang thé khang lai

dabigatran, dabigatran exetilat, va/hodc O-axylglucuronit cia dabigatran.

Theo mot khia canh khéc, phan tir khang thé 12 khang thé don dong, khang thé
ngudi, khang thé duoc lam gidng nhu ciia nguoi, khang thé kham, doan khang thé, cu
thé 1a doan Fab, Fab’, hoic F(ab’),, khang thé chudi don, cu thé 1a doan bién ddi chudi
don (scFv), hodc khang thé kép (diabody).

Theo mot khia canh khéc, séng ché dé cap dén phan tir khang thé nhu duge mo
ta & trén dé st dung trong y hoc.

Theo mot khia canh khéc, sang ché cap dén phén ttr khang thé nhu dugc mo
ta & trén dé st dung trong diéu tri hodc ngan ngira cac tic dung phu cia lidu phép
chdng déng.

Theo mot khia canh khac, tic dung phu 14 hién twong xuét huyét.

Theo mét khia canh khac, sang ché dé cip dén phwong phép diéu tri hodc ngin
ngira cac tic dung phu cua liéu phap chong dong, bao gdbm dua lugng hiéu qua phan tir
khang thé nhu dd mé ta ¢ trén vao co thé chu thé can diéu tri hoic ngan ngira.

Theo mot khia canh khéc, sang ché dé cap dén kit bao gdm phén tir khang thé
nhu d4 mé ta, cling v6i dd chtra va nhan danh diu.

M ta vin tit cac hinh vé

Fig.1: Thoi gian d6ng mau tang theo néng d6 dabigatran ting trong thir nghiém
thoi gian déng mau trombin. Nong do 200nM lam ting thoi gian déng mau 1én 5 ldn
trén dudng co s va duge st dung trong bd thir nghiém 14n tht nhét va 1an tht hai. St
dung ndng d6 500nM (liéu diéu tri cao) trong bod thir nghiém cubi cing.

Fig.2: T4t ca bén khang thé khac nhau cho dabigatran (A-D) déu lam trung hoa

kha ning kéo dai thoi gian déng mau cua dabigatran trong huyét thanh ngudi. Sw déng
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miu & dudng co s& trong huyét thanh nguoi 1a 10,9 gidy, khi 4 trude dabigatran &
ndng d6 200nM véi huyét thanh, thoi gian déng mau dugc kéo dai dén 51 gidy. Mbi
khang thé bd sung vao huyét thanh dwoc U truéc véi 200nM dabigatran va duoc
thém trong thoi gian 5 phit. Sau d6 bét dau thoi gian dong mau trombin bang cach bd
sung trombin vao. Mdi khang thé c6 thé lam dao nguoc thoi gian dong mau cua
dabigatran & cac mirc d6 khac nhau. Dung dich c6 nong d 16n nhit 1am déo nguoc

hoat tinh chdng d6ng 16n nhét.

Fig.3: Do dugc hiéu qua cta viéc ting ndng dd ciia khang thé da dong (khang
thé D) bd sung vao huyét thanh ngudi ma da duoc 1 trude voi dabigatran 200nM. Thoi
gian dong mau & dudng co sé 1a 11 gidy, viéc bd sung dabigatran vao kéo dai thém
thoi gian dong mau dén 63,7 gidy. Sau d6 thir nghiém anh huéng cua viéc pha lodng
khang thé ting dan dén su dao nguoc viée kéo dai thoi gian dong mau cia dabigatran.
Nong do thap nhét 1am gidm thoi gian dong mau trombin dén 43,9 gidy. Cac ndng do
cao hon lam gidm hoan toan thoi gian dong méau trombin dén muc & dudng co s va
din dén trung hoa hoan toan hiéu qua chéng déng cia dabigatran. Viéc bd sung khang
thé da dong & tho khong dic hiéu (hinh vudng) vao khong co tac dung lam dao nguoc

hiéu qua chdng dong ciia dabigatran.

Fig.4: Po hiéu qua cla viéc ting néng dd khang thé da dong (khang thé D)
dugc bd sung vao huyét thanh nguoi ma da dwgc U truée voi dabigatran 500nM. Thoi
gian déong mau & duong co s¢ 1a 10,9 gidy, viéc bd sung dabigatran c6 ndng do cao
hon nay vao kéo dai thém thoi gian dong mau dén 111,7 gidy (tang thém khoang 10
1an). Hiéu qua ciia viéc pha loang khang thé hoic dung dich gbc & ty 16 1:2 lam dao
nguoc hi¢u qua kéo dai thoi gian dong méau trombin cia dabigatran theo cach phu
thugc ndng do. Nong do cao nhét ciing lam d4o ngugc hoan toan thoi gian dong mau
trombin dén muc & dudng co so va din dén trung hoa hoan toan hidu quéa chéng déng

tham chi & cac ndng do diéu tri cao ciia dabigatran.
Fig.5: Trinh tr cac viing bién dbi cta cac chudi ning cia phén tir khang thé
khang-dabigatran.

Fig.6: Trinh tw cac ving bién dbi cta cic chudi nhe cta phén tir khang thé

khéng-dabigatran.
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Fig.7: Khang thé don dong & chudt (dong vo tinh 22) lam dao nguoc hiéu qua
chbéng dong cua dabigatran trong huyét thanh ngudi va trong mau toan phan & ngudi.
B6 sung cac ndéng do khang thé chudt ting dan vao huyét thanh hodc mau toan phan
clia ngudi ma da dugc i trude véi dabigatran 30nM. Bit ddu thir nghiém bing cach bd
sung tir 1,5 dén 2U/mL trombin vao va do thoi gian déng mau. 100% hoat tinh
dabigatran dugc x4c dinh 14 su chénh léch vé thoi gian dong méau khi c¢6 mat va ving
mit ctia hop chit. Khang thé nay e ché su kéo dai thoi gian dong mau qua trung gian

dabigatran mot cach phu thudc lidu lugng.

Fig.8: Fab & chudt dugc tao ra tir khang thé dong vo tinh 22 1am dao ngugc hi¢u
qua chdng dong ctia dabigatran trong huyét thanh ngudi. B sung ting dan cdc ndng
d6 Fab & chudt vao huyét thanh nguoi ma da duge U trudce voi dabigatran 7nM. Khang
thé nguyén ven ciing duoc thir nghiém 1am ddi chimg duong. Bét dau thir nghiém bang
céch bd sung 0,4U/mL trombin vao va do thoi gian dong mau. Su e ché 100% duoc
xdc dinh 1a sy ngin chdn hoan toan viéc ting thoi gian ddng mau qua trung gian
dabigatran. Fab trc ché su kéo dai thoi gian déng méu trong huyét thanh ngudi do

dabigatran mot cach phu thudc lidu lugng.

Fig.9: Khang thé don dong & chudt (dong vo tinh 22) lam ddo nguoc hi€u qua
chéng dong cta dabigatran axylglucuronit trong huyét thanh nguoi. B sung ting dan
cac ndong do khang thé & chudt vao huyét thanh ngudi ma di duge 0 trude véi
dabigatran axylglucuronit hoic dabigatran 7nM. Bét dau thir nghiém bang cich bd
sung 0,4U/mL trombin vao va do thdi gian dong mau. Su e ché 100% dugc xac dinh
la sy ngan chdn hoan toan vi¢c ting thoi gian dong mau qua trung gian dabigatran.
Khang thé nay @c ché sy kéo dai thoi gian dong mau trong huyét thanh ngudi qua

dabigatran axylglucuronit mot cach phu thudc liéu luong.

Fig.10: Fab di dugc lam giéng nhu ciia ngudi (Fab 18/15) lam déo ngugc hiéu
qué chdng déng clia dabigatran trong huyét thanh ngudi. B6 sung ting din cac ndng
do Fab 18/15 vao huyét thanh nguoi ma da duoc U truée voi dabigatran 7nM. Bét dau
thir nghiém bang cach bd sung 0,4U/mL trombin vao va do thoi gian dong méu. Su Uc
ché 100% dugc x4c dinh 14 sy ngin chin hoan toan viéc ting thoi gian déng mau qua
trung gian dabigatran. Fab tic ché sy ting thoi gian dong mau trong huyét thanh ngudi

do dabigatran mot cach phu thudc lidu luong.
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Fig.11: Thoi gian dong méu trombin ctia mau toan phin ex vivo (trombin
3,0U/mL) trong c4c con chudt di duogc nhan dabigatran khi truyén lién tuc bang truyén
tinh mach nhanh Fab ding mol & thoi gian t=0. Pudng c¢6 cac hinh tron dic thé hién sy
diéu tri bang chit ddn ma khong c6 thubc. Puong ¢6 cac hinh vuong dic thé hién hoat
tinh chdng déng ciia dabigatran ma khong co Fab. Puong c6 cac hinh tam giac dic thé
hién hoat tinh chéng dong sau khi sir dung Fab. Dit liéu dugc thé hién bang gia tri

trung binh + SE, n=4 con vit trong mdt nhom diéu tri.

Fig.12: aPTT clia mau toan phan ex vivo trong cac con chudt di dugc nhan
dabigatran khi truyén lién tuc bang truyén tinh mach nhanh Fab ding mol & thoi gian
t=0. Pudng c6 cac hinh tron dic thé hién su diéu tri bang chit dAn ma khong c6 thube.
Pudng c6 cac hinh vudng dic thé hién hoat tinh chdng dong cta dabigatran ma khong
c6 Fab. Pudng c6 hinh tam gidc dic thé hién hoat tinh chdng dong sau khi st dung
Fab. Dit liéu dugc thé hién bang gia tri trung binh = SE, n=4 con vt trong mot nhém
diéu tri.

Fig.13: Thoi gian dong méu trombin clia méau toan phin ex vivo (trombin
3,0U/mL) trong cac con chudt da dugc nhan dabigatran khi truyén lién tuc bing truyén
tinh mach nhanh céc liéu lugng Fab ting dan & thoi gian t=0. Pudng c6 cac hinh tron
dic thé hién sy diéu tri béng chit ddn ma khong co thude. Puong cd cac hinh vuong
dic thé hién hoat tinh chéng dong ciia dabigatran ma khong c6 Fab. Pudng c6 cac
hinh tam giac dic thé hién hoat tinh chéng dong sau khi sir dung ding mol Fab va
duong nét dit thé hién 50% cua liéu déng mol. Dir liéu dugc thé hién béng gia tri

trung binh + SE, n=4 con vat trong mdt nhém diéu tri.

Fig.14: aPTT ciia mau toan phén ex vivo trong céc con chudt da dwgc nhin
dabigatran khi truyén lién tuc bang truyén tinh mach nhanh céc liéu Fab ting din &
thoi gian t=0. Puong c6 cac hinh tron dic thé hién sy diéu tri bing chit dAn ma khong
c6 thude. Puong c6 cac hinh vudng dic thé hién hoat tinh chéng déng cua dabigatran
ma khong c6 Fab. Puong c6 cac hinh tam giac dic thé hién hoat tinh chéng dong sau
khi str dung Fab déng mol va dudng nét durt thé hién 50% cua lidu ding mol. Dit lidu

duogc thé hién bing gia trj trung binh + SE, n=4 con V4t trong mot nhom diéu tri.
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MO ta chi tiét sang ché

Theo mot khia canh, sang ché dé cap dén phan tir khang thé c6 kha nang lam
trung hoa hoat tinh cua dabigatran.

Khang thé (ciing dwgc biét dén 1a globulin mién dich, viét tat 1a Ig) 1a cac
protein gama globulin c6 thé tim thay trong méu hodc trong cac dich thé cia dong vat
c6 xuong séng khéc, va dugc hé mién dich st dung dé nhén biét va vo hiéu hoa cac
dbi tuong la, nhu vi khuén va virut. Chung duogc tao thanh vé co ban tir cac don vi chu
trac co ban - m(x)i‘ ching c6 hai chudi niang 16n va hai chudi nhe nhé - dé tao thanh, vi
du, cac monome ¢6 mdt don vi, cdc dime c6 hai don vi hodc cac pentame c6 ndm don
vi. Khang thé c6 thé lién két, bing twong tac khong dong hoa tri véi cac phan tir hodc
cac ciu tric da biét khac nhu khang nguyén. Lién két nay 1a dic hiéu trong truong hop
khang thé s& chi lién két véi cdu tric dic hidu bang &i luc cao. Phin duy nhét cia
khang nguyén duoc khang thé nhan biét duoc goi 1a epitop, hoic phin quyét dinh
khang nguyén. Phin khang thé lién két véi epitop doi khi dugc goi 1a paratop va &
trong ving dugc goi 1a bién dbi, hodc ving bién dbi (Fv) ctia khang thé. Viing bién ddi
bao gdm ba ving dugc goi 1a ving quyét dinh bd trg (CDR’s) cach nhau bang cac
vung khung (FR’s).

Trong ngit canh sang ché, viéc dé cap dén ving CDR dua trén dinh nghia ctia
Chothia (Chothia and Lesk, J. Mol. Biol. 1987, 196: 901-917), cung vé6i Kabat ( E.A.
Kabat, T.T. Wu, H. Bilofsky, M. Reid-Miller and H. Perry, Sequence of Proteins of
Immunological Interest, National Institutes of Health, Bethesda (1983)).

Linh vuc k§ thuét nay da phat trién thém dugc cac khang thé va lam cho chung
tré thanh cac cong cu da nang trong y hoc va cong nghé. Do do, trong ngit canh cua
sang ché, thuat ngit “phan tir khang thé” hodc “khang thé” (trong ban md ta nay dugc
sir dung cing nghia) khong chi bao gdm céc khang thé nhu c6 thé tim thay trong tur
nhién, bao g?)m vi du hai chudi nhe va hai chudi ning, hoic chi c6 hai chudi ning nhu
trong cac loai lac da, ma con bao gdm thém toan bd cac phan tir ¢6 it nhat mot paratop
c6 lién két dic hiéu voi khang nguyén va c6 céu tric tuong tu voi ving bién dbi cia
globulin mién dich.

Do d6, phan tir khang thé theo sang ché c6 thé 1a khang thé don dong, khang thé

ngudi, khang thé dugc 1am giéng nhu cia nguoi, khang thé kham, doan khang thé, cu
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thé 1a doan Fv, Fab, Fab’, hodc F(ab’),, khang thé chudi don, cu thé 1a doan bién dbi
chudi don (scFv), phan tir dwge mién dich médun nhé (SMIP) hoic khang thé kép.

Céc khang thé da dong thé hién tap hop cic phan tir khang thé c6 trinh tu axit
amin khac nhau va co thé thu dugc tir mau cia dong véat cé xuong séng sau khi gay

mién dich bang cac quy trinh da biét trong linh vuc k¥ thuat nay.

Céc khang thé don dong (mAb hodc moAb) 1a cac khang thé ddc hidu don c6
trinh ty axit amin giéng nhau. Ching c6 thé dugc san xuét ra bang k§ thuat lai tir dong
té bao lai (goi 1a té bao lai) thé hién dong c6 su dung hop clia té bao B ma san xuét
khang thé dac hiéu véi té bao u tuy (té bao ung thu B) (Kohler G, Milstein C.
Continuous cultures of fused cells secreting antibody of predefind specificity. Nature
1975;256:495-7.). Ngoai ra, khang thé don dong co6 thé duoc san xuit bang su biéu
hién t4i t6 hop trong céc té bao chu (Norderhaug L, Olafsen T, Michaelsen TE, Sandlie
I. May 1997). "Versatile vectors for transient and stable expression of recombinant
antibody molecules in mammalian cells.". J Immunol Methods 204 (1): 77-87; ciing

duogc xem dudi day).

Dé ap dung cho ngudi, thuong mong mudn giam tinh sinh mién dich cta khang
thé co nguén géc tir cac loai khac, nhu chudt. Co thé thuc hién duge didu nay béng
cach tao ciu truc khang thé kham, hodc bang quy trinh goi 13 “lam giéng nhu cua
ngudi”. Trong ngit canh nay, “khang thé kham” dugc hiéu 14 khang thé bao gdm mot
phén trinh tu (vi du viing bién ddi) c6 ngudn gde tir mot loai (vi du chudt) duoc dung
hop véi mét phén trinh tu (vi du ving 6n dinh) c6 ngudn gbc tir mot loai khac (vi du,
ngudi). “Khang thé duoc 1am giéng nhu ciia ngudi” 14 khang thé bao gdm ving bién
d6i c6 ngudn gbe tir mot loai khong phai 1a ngudi, trong d6 cac axit amin cu thé bi dot
bién dé 1am cho toan bd trinh tu ctia viing bién dbi d6 twong ddng hon véi trinh ty cta
ving bién ddi & ngudi. Cac phuong phap kham héa va lam gibng nhu cia ngudi &
khang thé di dugc biét rd trong linh vuc k¥ thuat nay (Billetta R, Lobuglio AF.
“Chimeric antibodies”. Int Rev Immunol. 1993;10(2-3):165-76; Riechmann L,
ClarkM, Waldmann H, Winter G (1988). "Reshaping human antibodies for therapy".
Nature: 332:323.).

Hon nira, da phat trién dugc cac k§ thuat tao ra khang thé dua trén céc trinh tu

¢6 ngudn gde tir hé gen ciia ngudi, vi du bang k§ thuét biéu hién trén thuc khudn thé
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hodc bang cach sir dung dong vat chuyén gen (WO 90/05144; D. Marks, H.R.
Hoogenboom, T.P. Bonnert, J. McCafferty, A.D. Griffiths and G. Winter (1991) "By-
passing immunisation. Human antibodies from V-gen libraries displayed on phage."
J.Mol.Biol., 222, 581-597; Knappik et al., J. Mol. Biol. 296: 57-86, 2000; S. Carmen
and L. Jermutus, "Concepts in antibody phage display". Briefings in Functional
Genomics and Proteomics 2002 1(2):189-203; Lonberg N, Huszar D. "Human
antibodies from transgenic mice". Int Rev Immunol. 1995;13(1):65-93.;
BriiggemannM, Taussig MJ. "Production of human antibody repertoires in transgenic
mice”. Curr Opin Biotechnol. 1997 Aug;8(4):455-8.). Cac khang thé nay 13 “khang thé

nguoi” trong ngit canh sang ché.

Phan tir khang thé theo sang ché ciing bao gdm cac doan globulin mién dich ma
gifr lai dugc cac dac tinh lién két khéng nguyén, nhu cac doan Fab, Fab’, hodac F(ab’),.
Co6 thé thu dugc cac doan nay béng cach phéan doan cac globulin mién dich, vi du béng
cach phan giai protein, hodc bﬁng su biéu hién tai to hop cua céc doan do6. Vi du, su
phan giai globulin mién dich c6 thé dugc thuc hién bang cac ky thuat thong thuong, vi
du bang cach sir dung papain hodc pepsin (WO 94/29348), hoic endoproteinaza Lys-C
(Kleemann, et al, Anal. Chem. 80, 2001-2009, 2008). Sy phan giai khang thé bang
papain hodc Lys-C vé co ban sinh ra hai doan lién két khang nguyén giéng hét nhau,
goi 1a doan Fab, mdi doan c6 mot vi tri lién két khéng nguyén don, va mdt doan Fc con
lai. Viéc xir Iy bang pepsin tao ra F(ab'),. Phwong phép tao ra cac phén tir Fab bang su

biéu hién tai t5 hop trong t& bao chii duoc chi ra chi tiét hon & dudi day.

Mot s6 k§ thuat da duoc phat trién dé dwa cac ving bién dbi cia globulin mién
dich, hodc dit cac phan tir c6 ngudn gbc tir cac ving bién dbi d6, vao trong mot phan
tir khac. Cac phéan tir khac nay ciing dugc xem xét 12 “phan tir khang thé” theo sang
ché. Théng thudng, cic phan tir khang thé nay c6 kich ¢& nhé hon céc globulin mién
dich, va c6 thé bao gém mot chudi axit amin don hodc bao gém mdt sd chudi axit
amin. Vi du, doan bién ddi chudi don (scFv) la su dung hgp cta cac vung bién d6i coa
chudi nang va chudi nhe ciia cic globulin mién dich, lién két véi nhau bang lién két
ngén, thuong 1a serin (S) hodc glyxin (G) (WO 88/01649; WO 91/17271; Huston et al;
International Reviews of Immunology, Tap 10, 1993, 195 - 217). “Khang thé mién
don” hodc “nanobody” c6 mot vi tri lién két khang nguyén trong ving don dang Ig

(WO 94/04678; WO 03/050531, Ward et al., Nature. 1989 Oct 12;341(6242):544-6;

-13-



19861

Revets et al., Expert Opin Biol Ther. 5(1):111-24, 2005). Mét hoic nhiéu khang thé
mién don c6 tinh dic hiéu lién két voi cung mot khang nguyén hodc véi cac khang
nguyén khac nhau c6 thé lién két v6i nhau. Cac khang thé kép 1a cac phan tir khang thé
hoa tri hai gdm c6 hai chudi axit amin ma bao gdm hai mién bién ddi (WO 94/13804,
Holliger et al., Proc Natl Acad Sci U S A. 1993 Jul 15;90(14):6444-8). Vi du khac vé
cac phan tir dang khang thé 1a khang thé siéu ho globulin mién dich (IgSF; Srinivasan
and Roeske, Current Protein Pept. Sci. 2005, 6(2): 185-96). Khai niém khac dé c4p dén
phan tir dugc mién dich mddun nhé (SMIP) ma bao gdm ving Fv lién két véi khép nbi

chudi don va cac mién tac dong khéng ¢ ving 6n dinh CH1 (WO 02/056910).

Theo mot khia canh khac, phan tir khang thé theo sang ché c6 thé tham chi chi
c6 mdi quan hé ciu tric rit nhé voi ving bién ddi globulin mién dich, hodc khong co
mbi quan hé nao, mién 1a né ¢6 tinh dic hiéu lién két va ai luc cu thé so véi ving bién
d6i globulin mién dich. P6i khi “gia khang thé” khong phai globulin mién dich nay
dugc goi la “protein khung”, c6 thé dua trén cac gen ciia protein A, lipocalin, ving
fibronectin, va ving lap lién Gng ankyrin, va thioredoxin (Skerra, Current Opinion in
Biotechnology 2007, 18(4): 295-304). M¢t phuong an dugc wu tién la cac protein 13p
ankyrin dugc thiét ké (DARPin’s; Steinr et al., J Mol Biol. 2008 Oct 24;382(5): 1211-
27; Stumpp MT, Amstutz P. Curr Opin Drug Discov Devel. 2007 Mar;10(2):153-9).

Phén tir khang thé c6 thé dugc dung hop (nhu protein dung hop) hodc mat khac
dugc lién két (bang lién két dong hoa tri hodic khong ddng hoa tri) véi cac phén tr
khac c6 tac dong mong mudn dén dic tinh cia phan tir khang thé d6. Vi du, c6 thé
mong mudn ning cao dic tinh dugc dong hoc cia cac phén tir khang thé, vi du tinh 6n
dinh trong dich thé nhu mau, cu thé trong trudng hop khang thé chudi don hoic khang
thé vung. V& mit nay da c6 mot s6 k¥ thuat dugc boc 10, cu thé dé kéo dai thoi gian
bén ri clia cac phén tir khang thé d6 khi luu théng, nhu sy pegyl hoa (WO 98/25971;
WO 98/48837; WO 2004081026), dung hop hodc mit khac lién két ddng hoa tri phan
ttr khang thé d6 v6i phan tir khang thé khac c¢6 ai luc véi protein huyét thanh nhu
albumin (WO 2004041865; WO 2004003019), hoic biéu hién ctia phén tir khang thé
d6 1a protein dung hop véi toan bd hodc mot phan protein huyét thanh nhu albumin
hodc transferin (WO 01/79258).

Theo khia canh khéc, phan tir khang thé c6 tinh déc hiéu lién két véi chét chéng
dong dabigatran. “Tinh dic hiéu lién két” nghia 1 phén tir khang thé c6 i luc lién két
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v6i chat chong dong cao hon ding ké so vdi cac phan tir khong cé lién quan vé mat

cau truc.

Ai lyc 13 su tuong tac giita mot vi tri lién két khang nguyén don trén mét phan
tr khang thé va mot epitop don. N6 duoc biéu hién bing hing s lién két Ka =

Kass/Kdiss, hodc hang s6 phan tach Kp = Kaiss/Kass -

Theo mot khia canh ctia sang ché, khang thé lién két vai chat chéng dong bing
ai lIyc, nhu d4 xac dinh vi du bang phén tich cong hudng plasmon bé mit (Malmgvist
M., "Surfaxey plasmon resonance for detection and measurement of antibody-antigen
affinity and kinetics.", Curr Opin Immunol. 1993 Apr; 5(2):282-6.), ¢6 gia tri Kp nim
trong khoang tir 0,1pM dén 100puM, tét hon 1a tir 1pM dén 100pM, tét hon 1a tir 1pM
dén 1uM. Ciing c6 thé do duoc 4i Iyc cia khang thé bing cach sir dung k¥ thuét thir
nghiém loai trr dong luc hoc (KinExA) (Darling, R.J., and Brault P-A., “Kinetic
exclusion assay technology: Characterization of Molecular Interactions.” ASSAY and

Drug Development Technologies. 2004, Dec 2(6): 647-657).

Co6 thé tang 4i luc lién két cia phén tir khang thé bang quy trinh da biét nhu su
thudn thuc ai lyc (Marks et al., 1992, Biotechnology 10:779-783; Barbas, et al., 1994,
Proc. Nat. Acad. Sci, USA 91:3809-3813; Shier et al., 1995, Gen 169:147-155). Do d6

sang ché ciing bao gébm cac khang thé da duoc thudn thuc i luc.

Theo mot khia canh khac ctia sang ché, phan tir khang thé c6 kha niang lam
trung hoa hoat tinh cta chat chdng déng dabigatran. Nghia 13, sau khi lién két v6i phan
tir khang thé, chit chong déng khong con kha nang thé hién hoat tinh chéng dong cua
n6 nira, hodc cé hoat tinh nay & muc d6 bi giam dang ké. Uu tién, hoat tinh chéng
dong giam it nhét 2 14n, 5 14n, 10 l4n, hodc 100 14n sau khi lién két véi khéng thé, khi
dugc xéac dinh trong thir nghiém hoat tinh ma phu hop véi chét chéng dong & mo, cu
thé 13 thtr nghiém déng mau nhay cam vé6i trombin, nhu thoi gian déng ecarin hodc
thoi gian dong mau trombin (H. Bounameaux, Marbet GA, Lammle B, et al.
“Monitoring of heparin treatment. Comparison of thrombin time, activated partial
thromboplastin time, and plasma heparin concentration, and analysis of the behaviour

of antithrombin III”’. American Journal of Clinical Pathology 1980 74(1): 68-72).

Pé tao ra cac phan tir khang thé theo sang ché, ngudi c6 hiéu biét trung binh

trong linh vuc nay c6 thé lya chon cac phuong phap khac nhau da biét 15 trong linh
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vuc ky thudt nay (Norderhaug et al., J] Immunol Methods 1997, 204 (1): 77-87;
Kipriyanow and Le Gall, Molecular Biotechnology 26: 39- 60, 2004; Shukla et al.,
2007, J. Chromatography B, 848(1): 28-39).

Céc chét chéng dong da dugc biét ro trong linh vuc k¥ thudt nay, nhu chi ra &
trén. Chét chdng dong theo sang ché 1a chét trc ché trombin truc tiép. Cac chét chéng
dong tham khao 1a chit we ché yéu t6 Xa, hodc chit ddi khang vitamin K. Vi du v&
chit dbi khang vitamin K 13 coumarin, bao g0m warfarin. Vi du v& chét trc ché yéu tb
Xa chi yéu gian tiép 1a nhom heparin ciia cac chét hoat dong thong qua sy hoat hoa
clia antitrombin III bao gdm mét sb san phdm heparin trong luong phan tir thip
(bemiparin, certoparin, dalteparin, enoxaparin, nadroparin, parnaparin, reviparin,
tinzaparin), cac oligosacarit nhit dinh (fondaparinux, idraparinux), heparinoit
(danaparoit, sulodexit, dermatan sulfat) cu thé, va chat tc ché yéu td Xa truc tiép
(apixaban, otamixaban, rivaroxaban). Vi du vé chét trc ché trombin bao gdm cac
hirudin hoa tri hai (bivalirudin, lepirudin, desirudin), va cac hop chét argatroban va

dabigatran hoa tri mét.
Chat chéng dong ma khang thé theo sang ché c6 tinh dic hiéu la dabigatran.

Theo mot khia canh tham khdo ma khong phai 14 mot phan cua sang ché, chit

chéng dong 1a di vong ¢6 hai vong duge thé hai 1an ¢6 cong thurc chung:
R.-A-Het-B-Ar-E, (I)
trong do:

A la nhém carbonyl hodc sulphonyl lién két véi gbc benzo, pyrido hodc thieno ctia

nhom Het,

B la nhom etylen, trong d6 nhom metylen lién két v6i nhom Ar c6 thé duge thay thé

bang nguyén ttr oxy hodc lvu huynh hodc bang nhém -NR; -, trong do:
R, 1a nguyén tir hydro hodc nhéom C-4-alkyl,
E 1a nhém RyNH-C(=NH)-, trong d6:
R, 1a& nguyén t¢r hydro, nhém hydroxy, Cj-9-alkoxycarbonyl,
xyclohexyloxycarbonyl, phenyl-C1-3-alkoxycarbonyl, benzoyl, p-Cq-3-alkyl-benzoyl

hoic nhém pyridinoyl, d6i khi gbc etoxy & vi tri 2 cia nhém C1-9-alkoxycarbonyl da
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dé cap & trén c6 thé dugc thé thém bing nhém C1-3-alkylsulphonyl hoic
2-(C1-3-alkoxy)-etyl,

Ar la nhém 1,4-phenylen tuy y dugc thé bang nguyén ttt clo hoic bing nhom metyl,

etyl hodc metoxy hodc Ar 1a nhom 2,5-thienylen,

Het la nhém 1-(C1-3-alkyl)-2,5-benzimidazolylen, 1-xyclopropyl-
2,5-benzimidazolylen, 2,5-benzothiazolylen, 1-(C1-3-alkyl)-2,5-indolylen,
1-(C1-3-alkyl)-2,5-imidazo[4,5-b]pyridinylen, 3-(Cq1-3-alkyl)-2,7-imidazo[1,2-a]

pyridinylen hodc 1-(Cq-3-alkyl)-2,5-thieno[2,3-d]imidazolylen va
R, la nhém RyNR;3-, trong d6:

R, 1a nhom Cj--alkyl ma c6 thé dugc thé bing nhém carboxy, Ci-¢-al-
kyloxycarbonyl,  benzyloxycarbonyl, C1-3-alkylsulphonylaminocarbonyl  hoic
1H-tetrazol-5-yl,

la nhom Cp-g-alkyl dugc thé bing nhom hydroxy, benzyloxy, carboxy-
C1-3-alkylamino, Cj-3-alkoxycarbonyl-C1-3-alkylamino, N-(C1-3-alkyl)-carboxy-
C1-3-alkylamino hodac nhém N-(C1-3-alkyl)-C1-3-alkoxycarbonyl-C|-3-alkylamino,
ddi khi trong cic nhom da dé cap ¢ trén nguyén tir cacbon & vi tri o so véi nguyén tir
nito lién k& c6 thé khong duge thé,

R3 la nhom C3-7-xycloalkyl, nhom propargyl, frong d6 phan khong duoc thé co
thé khong dugc lién két truc tiép v6i nguyén tir nito cia nhom RpNR3 nhoém phenyl
tiy v dugc thé bang nguyén tir flo hodc clo, hoic bang nhom metyl hodc metoxy,
nhom pyrazolyl, pyridazolyl hodc pyridinyl tiy y duoc thé bing nhom metyl hodc

R va R3 cung véi nguyén tir nito ¢ gitra ching 1a nhém xycloalkylenimino ¢6 tir
5 dén 7 canh ty v dugc thé bang nhoém carboxy hodc Cj-4-alkoxycarbonyl, vong
phenyl c6 thé duoc dung hop thém vao ching,
chat dong phan hd bién, chét ddng phan 1ap thé va mudi coa chung. Hop chét c6 cong
thie (I), quy trinh didu ché cac hop chét nay va viéc st dung ching lam chit chéng
dong da dugc mo ta trong WO 98/37075.

Theo mot phwong 4n khac, chat chéng déng 12 hop chét dugc chon tir
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(a) N-phenyl-N-(2-carboxyetyl)-amit cua axit 2-[N-(4-amidinophenyl)-aminometyl]-

benzthiazol-5-carboxylic -,

(b) N-phenyl-N-(2-hydroxycarbonyletyl)-amit cta axit 2-[N-(4-amidinophenyl)-N-
metyl-aminometyl]-benzthiazol-5-yl-carboxylic,

(c)  N-phenyl-N-(2-hydroxycarbonyletyl)-amit  cia  axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(d)  N-phenyl-N-(3-hydroxycarbonylpropyl)-amit ~ cua  axit I-metyl-2-[N-
(4-amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(¢) N-(2-pyridyl)-N-(hydroxycarbonylmetyl)-amit cta axit I-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

() N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[2-(2-
amidinothiophen-5-yl)etyl]-benzimidazol-5-yl-carboxylic,

(g) N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit ctia axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(h)  N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cta axit 1-metyl-2-[2-(4-
amidinophenyl)etyl]-benzimidazol-5-yl-carboxylic,

(i)  N-phenyl-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[2-(4-
amidinophenyl)etyl]-benzimidazol-5-yl-carboxylic,

()  N-phenyl-N-[2-(1H-tetrazol-5-yl)etyl]-amit ~ cia  axit 1-metyl-2-[2-(4-
amidinophenyl)etyl]-benzimidazol-5-yl-carboxylic,

(k)  N-phenyl-N-[2-(1H-tetrazol-5-yl)etyl]-amit ~ cia  axit  I-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(I) N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-
amidinophenyl)-N-metyl-aminometyl]-benzimidazol-5-yl-carboxylic,

(m) N-(3-pyridyl)-N-(2-hydroxycarbonyletyl)-amit ctia axit 1-metyl-2-[N-(4-
amidinophenyl)-N-metyl-aminometyl]-benzimidazol-5-yl-carboxylic,

(n)  N-phenyl-N-(2-hydroxycarbonyletyl)-amit  cua  axit l-metyl-2-[N-(4-

amidinophenyl)-N-metyl-aminometyl]-benzimidazol-5-yl-carboxylic,
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(0) N-phenyl-N-[(N-hydroxycarbonyletyl-N-metyl)-2-aminoetyl]-amit cia axit 1-
metyl-2-[N-(4-amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic-,

(p) N-(3-flophenyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(qQ) N-(4-flophenyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(r) N-phenyl-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-amidino-2-
metoxy-phenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(s) N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cia axit 1-metyl-2-[N-(4-amidino-
2-metoxy-phenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(t)  N-phenyl-N-(2-metoxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-
amidinophenyl)aminometyl]-indol-5-yl-carboxylic,

(u)  N-phenyl-N-(2-hydroxycarbonyletyl)-amit  cila  axit  1-metyl-2-[N-(4-
amidinophenyl)aminometyl]-thieno[2.3-d]imidazol-5-yl-carboxylic,

(v)  N-phenyl-N-(2-hydroxycarbonyletyl)-amit  cua  axit  1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(w)  N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-
amidinophenyl)-aminometyl]-benzimidazol-5-yl-carboxylic-,

(x) N-(2-pyridyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-amidino-
2-metoxy-phenyl)-aminometyl]-benzimidazol-5-yl-carboxylic,

(y) N-(2-pyridyl)-N-(2-etoxycarbonyletyl)-amit  cua axit 1-metyl-2-[N-[4-(N-n-
hexyloxycarbonylamidino)phenyl]- aminometyl]-benzimidazol-5-yl-carboxylic, va
chat hd bién, chét ddng phan va mubi cia chiing, tit ca ching déu da dugc mo ta trong
WO 98/37075.

Chét chéng déng dwoc wu tién trong ngit canh sang ché 1a dabigatran (CAS
211914-51-1, N-[2-(4-Amidinophenylaminometyl)-1-metyl-1H-benzimidazol-5-
ylcarbonyl]-N-(2-pyridyl)-beta-alanin) c6 cong thirc hoa hoc (1I):

-19-



19861

NH

CH, NH,

O N

HO\H/\/N | XN
o) No (1)

Dabigatran da dugc biét dén trong WO 98/37075, ma boc 16 cac hop chit co
hiéu qua trc ché trombin va c¢6 hiéu qua kéo dai thoi gian trombin, c6 tén N-(2-
pyridyl)-N-(2-hydroxycarbonyletyl)-amit cua axit 1-metyl-2-[N-(4-amidinophenyl)-
aminometyl]-benzimidazol-5-yl-carboxylic. Cling xem trong Hauel et al. ] Med Chem

2002, 45 (9): 1757-66.
Dabigatran dugc ding 1am tién duoc chét c6 cong thire (I11):
NH

NH

CH

[ 3

H
O N

O N A

Hop chit c6 cong thirc ITT (dugc dat tén 1a dabigatran etexilat, CAS 211915-06-
9; etyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-metyl)-phenylamino]-metyl}-1-
metyl-1H-benzimidazol-5-carbonyl)-pyridin-2-yl-amino]-propionat)  dugc  chuyén
thanh hop chit hoat tinh (II) sau khi dwa vao co thé. Dang da hinh wu tién cua

dabigatran etexilat 1a dabigatran etexilat mesylat.

Céc chi dinh chinh cho dabigatran 14 ngin ngira ching tao huyét khéi sau trong
tinh mach sau khi md, diéu tri chimg tao huyét khéi siu trong tinh mach da hinh thanh
va ngdn nglra 4ot quy & bénh nhan bi rung tdm nhi (Eriksson et al., Lancet 2007, 370
(9591): 949-56; Schulman S et al, N Engl J Med 2009, 361 (24): 2342-52; Connolly S
et al., N Engl J Med 2009, 361 (12): 1139-51; Wallentin et al., Lancet 2010, 376
(9745): 975-983).
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Trong co thé ngudi, su glucuronit hoa gbc carboxylat 13 con dudng chuyén hoa
dabigatran chu yéu & ngudi (Ebner et al., Drug Metab. Dispos. 2010, 38(9):1567-75).
Piéu nay din dén tao thanh 1-O-axylglucuronit (beta anome). 1-O-axylglucuronit,
ngoai sy thiy phan khéng dang ké thanh aglycon, c6 thé phai chiu su chuyén vi axyl
khong do enzym trong dung dich chira nuéc, din dén tao ra 2-O-, 3-O-, va 4-O-
axylglucuronit. Cac thir nghiém véi 1-O-axylglucuronit d tinh ché va cac san phim
dugc sép xép lai theo ddng phan ciia chung thé hién su kéo dai ding thé vé thoi gian

tromboplastin timg phan d4 hoat héa so v6i dabigatran.

Theo mét khia canh khac cua sang ché, phan tir khang thé lién két véi ca

dabigatran va dabigatran etexilat.

Theo mét khia canh khac cua sang ché, phan tir khang thé lién két véi ca
dabigatran va O-axylglucuronit cia dabigatran, cu thé 1a 1-O-axylglucuronit cia

dabigatran.

Theo mot khia canh khac cua sang ché, phan tir khang thé lién két thém véi 2-
O-, 3-0O-, va 4-0O-axylglucuronit cua dabigatran.

Theo mdt khia canh khac ctia sang ché, phan tir khang thé c6 kha ning trung
hoa hoat tinh clia dabigatran va O-axylglucuronit cia dabigatran, cu thé 1a 1-O-

axylglucuronit cuia dabigatran.

Theo moét khia canh khéac cla sang ché, phén tr khang thé c6 tinh dac hiéu lién

két v6i dabigatran va bao gdm céc trinh tw CDR nhu chi ra trong cac Fig.5 va 6.

Theo mot khia canh khac ciia sang ché, phan tir khang thé bao gdm cac trinh tu
CDR chudi ning nhu chi ra trong Fig.5, va cic trinh tr CDR chudi nhe nhu chi ra
trong Fig.6.

Theo mot khia canh khac ctia sang ché, phan t& khang thé bao gém trinh tu
mién bién ddi chudi ning nhu chi ra trong Fig.5, va trinh tw mién bién ddi chudi nhe
nhu chi ra trong Fig.6.

Theo moét khia canh khéc cia sang ché, phén tir khang thé bao gém cac trinh tu
mién bién d6i chudi niang dwoc chi ra c6 ky hiéu Eng VH# 15 trong Fig.5, va céc trinh

tu mién bién ddi chudi nhe dugc chi ra c6 ky hiéu Eng VK# 18 trong Fig.6.
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Theo mdt khia canh khéc ctua sang ché, phén t&r khang thé c6 tinh dac hiéu lién
két v6i dabigatran va bao gdm ving bién dbi chudi nang c6 CDR1 ¢6 SEQ ID NO: 1,
CDR2 ¢6 SEQ ID NO: 7, va CDR3 ¢6 SEQ ID NO: 10, va ving bién dbi chudi nhe c6
CDR1 ¢6 SEQ ID NO: 13, CDR2 ¢6 SEQ ID NO: 14, va CDR3 c6 SEQ ID NO: 15.

Theo mot khia canh khac cia sang ché, phan tir khang thé 1a phan tir scFv. O
dang nay, mién bién dbi dwoc boc 16 trong ban mod ta c6 thé dugc dung hop véi nhau
bing lién két peptit phii hop, vi du cic mién bién ddi duoc chon tir nhém c6 SEQ ID
NO: 28, 29, 30, hoic 31. C4u truc nay cé thé bao gém cac phﬁn tit theo thir tu, tir du
tan cung N dén du tan cing C, (mién bién di chudi nang)-(lién két peptit)-(mién bién
d6i chudi nhe), hodc (mién bién dbi chudi nhe)-(lién két peptit)-(mién bién dbi chudi

nang).

Theo mét khia canh khac ciia sang ché, phan tir khang thé 1a phén tir scFv c6
SEQ ID NO: 32, hoac SEQ ID NO: 33. Theo mot khia canh khéac cta séng ché, phéan
tir khang thé 1a phén tir scFv ¢6 SEQ ID NO: 32, hodc SEQ ID NO: 33.

Céc quy trinh da biét trong linh vuc k§ thuét nay cho phép su biéu hién tai t6
hop axit nucleic ma ma héa céu tric sFv trong té bao chii (nhu E. coli, Pichia pastoris,
hodc dong té bao dong vat c¢6 va, vi du CHO hodc NSO0), thu dugc cac phén tir scFv
chirc nang (vi du xem Rippmann et al., Applied and Environmental Microbiology
1998, 64(12): 4862-4869; Yamawaki et al., J. Biosci. Bioeng. 2007, 104(5): 403-407;
Sonoda et al., Protein Expr. Purif. 2010, 70(2): 248-253).

Cu thé, phén tir khang thé scFv theo sang ché c6 thé dugc tao ra nhu sau. Cac
chu truc nay c6 thé duoc biéu hién trong cac ching E. coli khac nhau nhu W3110,
TG1, BL21, BL21(DE3), HMS174, HMS174(DE3), mM294 dué6i su kiém soét cua
trinh tw khéi diu cam tmg. C6 thé lya chon trinh tu khéi dau nay tir lacUVS, tac, T7,
trp, trc, TS, araB. Moi trudng nudi céy tdt hon 1a duge xac dinh dﬁy du theo Wilms et
al., 2001 (Wilms et al., Biotechnology and Bioenginering 2001, 73(2): 95-103),
DeLisa et al., 1999 (DeLisa et al., Biotechnology and Bioenginering 1999, 65(1): 54-
64) hodc tai liéu twong duong. Tuy nhién, viéc bd sung vao mdi trudng theo mé
va/hodc méi truong bd sung dinh dudng véi cac axit amin nhu isoleuxin, leuxin, lysin,
metionin, phenylalanin, threonin, tryptophan va valin hodc cac thanh phin mai trudng

phirc hop nhu pepton déu twong hoic dich chiét ndm men c6 thé c¢6 loi. Quy trinh 1én
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men duge thuc hién theo dang nudi cdy theo mé c¢6 bd sung dinh dudng. Piéu kién:
nhiét d6 nam trong khoang tir 20 dén 40°C, pH=1tr 5,5 dén 7,5, gia tri DO duoc giit
16n hon 20%. Sau khi tiéu thu hét ngudn cacbon ban dau, canh truong nudi cdy duge
cung cip thém moi truong dinh dudng & trang thai chi ra & trén (hodc twong duong).
Khi trong luong té bao kho dat dén tir 40 dén 100g/L trong thing 1én men, tao ra dugc
canh trudng bang tac nhan gy cam tng phil hop tuong g voi hé trinh ty khéi dau st
dung (vi du IPTG, lactoza, arabinoza). Viéc giy cam tng c6 thé duoc thuc hién bing
cach gdy cam tmg xung hoan toan hodc giy cam tng mot phan bing cach cung cip tic
nhan giy cam ung twong ung vao thung 1én men trong khodng thoi gian kéo dai hodc
két hop ca hai cach gdy cam tmg. Pha san xuét nén kéo dai it nhit 4 gio. Thu hdi cac té
bao lai bang cach ly tim trong may li tdm c6 roto, may li tim c6 roto hinh éng hoic

may ly tim xép chdng hinh dia, loai bé chét nbi trén bé mit canh truong.

Khéi té bao E. coli dugc tao huyén phu lai véi lwong gip tir 4 dén 8 1an lugng
dém phan giai (phosphat hodc dém Tris, pH = tir 7 dén 8,5). Uu tién thuc hién phan
giai té bao bang cach ddng hoa & 4p suét cao sau do thu phan két vién bang cach ly
tAm trong mAy li tim c6 roto, may li tm c6 roto hinh dng hodc may ly tdm xép chong
hinh dia. Phin két vién chira cac thé vii scFv duoc rira tir 2 dén 3 14n bang Tris 20mM,
NaCl 150mM, EDTA 5mM, ure 2M, Triton X-100 0,5%, pH = 8,0 sau d¢ l1a hai buéc
rira bang cach st dung Tris 20mM, NaCl 150mM, EDTA 5mM, pH = 8,0. Cudi cing
thu lai cac thé vii scFv bang cach ly tAm trong may li tAm c6 roto, may li tim c6 roto
hinh éng hodc may ly tdm xép chdng hinh dia. C6 thé hoa tan cac thé vii scFv trong
glyxin/NaOH 100mM, EDTA 5mM, dithiotreitol 20mM, pH = tir 9,5 dén 10,5 chira
tac nhan chaotrop nhu guanidin-HC1 6M hodc ure tir 8 dén 10mM. Sau khi u trong
thoi gian tir 30 dén 60 phit, ly tim dung dich va thu lai chét ndi trén bé mit c6 chira
protein dich dé gép cuon lai vé sau. Uu tién gdp cudn lai & mé bd sung dinh dudng
bing cach pha loang dung dich protein & ty 18 tir 1:10 dén 1:50 trong dém gip cuon lai
dén ndng do protein cubi ciing tir 0,1 dén 0,5mg/ml. Pém gp cudn lai c6 thé chira Tris
50-100mM va/hodc glyxin tir 50 dén 100mM, NaCl tir 50 dén150mM, ure tir 1 dén
3M, arginin tir 0,5 dén 1M, hé oxy hoéa-khir tir 2 dén 6mM vi du nhu xytein/xystin
hodc glutathion bi oxy héa/khir, pH = tir 9,5 dén 10,5. Sau khi i trong thoi gian tir 24
dén 72 gio & nhiét d6 4°C, dung dich gp cudn lai tily ¥ duoc loc bang cach str dung

b0 loc c6 kich thude 0,22uM, pha lodng va diéu chinh pH dén pH =t 7,0 dén 8,0.
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Tach protein ra bang séc ky trao doi cation ¢ dang lién két (vi du Toyopearl GigaCap
S-650M, SP Sepharose FF or S HyperCel™) ¢ pH = tir 7,0 dén 8,5. Thuc hién rira giai
bang gradien NaCl gia tang tuyén tinh. Gom cac phan doan chira protein dich lai va
sau do tach ra trén cdt trao ddi anion & dang khong lién két (vi du, Toyopearl GigaCap
Q-650M, Q-Sepharose FF, Q HyperCel™) sau d6 1a budc khir sach trao ddi cation (vi
du SP Sepharose HP). Gom cic phan doan chita protein dich c6 do tinh khiét t6i thiéu
14 90% lai va thu ching bang cach loc mang hodc sic ky loai trir kich thudc trong
PBS. Tinh ddng nhét va chat lugng san pham chira phan tir scFv da san xudt dugc
phén tich biang SDS-PAGE khu, trong d6 c6 thé phat hién scFv trong vach chu yéu &
kich c¢& khoang 26kDa. Céac thir nghiém khac dé xéac dinh dic tinh cua scFv bao gém
do khéi phd, RP-HPLC va SE-HPLC.

Theo mot khia canh khic cuia sang ché, phan tir khang thé 1a globulin mién
dich, t6t hon 1a globulin mién dich loai IgG1, hodc loai loai bd chirc ning phan tng lai
kich thich cda nd, hodc IgG4. Theo mdt khia canh khéac cta sang ché, phan tr khang
thé 1a globulin mién dich c6 chudi ning c6 SEQ ID NO: 40 va chudi nhe c6 SEQ ID
NO: 35.

Theo mdt khia canh khéc ctia sang ché, phan tir khang thé 1a globulin mién dich

¢6 chudi ning c6 SEQ ID NO: 40, va chudi nhe c¢6 SEQ ID NO: 35.

Theo mot khia canh khac ctia sang ché, phén tir khang thé 1a globulin mién dich

c6 chudi nang c6 SEQ ID NO: 40, va chudi nhe c6 SEQ ID NO: 35.

Theo mét khia canh khac cila sang ché, phan tir khang thé 1a phan tir Fab. O
dang nay, mbi mién bién d6i da boc 16 & trén c¢6 thé dugc dung hop voi mién hing
dinh ctia globulin mién dich, t5t hon 14 c6 ngudn gbc tir ngudi. Do d6, mién bién ddi
chudi ning c6 thé dugc dung hop véi mién CH; (dugc goi 12 doan Fd), va mién bién

d6i chudi nhe c¢6 thé dugc dung hop v6i mién CL.

Theo mot khia canh khac cta sang ché, phan tir khang thé 1a phan tir Fab c6
doan Fd c6 SEQ ID NO: 36, va chudi nhe c6 SEQ ID NO: 37. Theo mot khia canh
khac ctia sang ché, phan tir khang thé 1a phén tir Fab c6 doan Fd c6 SEQ ID NO: 41,
va chudi nhe c6 SEQ ID NO: 37. Theo mot khia canh khéc cia sang ché, phan tir
khang thé 13 phan tir Fab c6 doan Fd c6 SEQ ID NO: 36, va chudi nhe c6 SEQ ID NO:
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37. Theo mot khia canh khéc clia sang ché, phan tir khang thé 14 phan tir Fab c6 doan
Fd c6 SEQ ID NO: 41, va chudi nhe c6 SEQ ID NO: 37.

Céac axit nucleic ma héa céu trac Fab co thé dugc sir dung dé biéu hién cac
chudi ning va nhe nay trong té bao chu, nhu E. coli, Pichia pastoris, hodc dong té bao
& dong vat c6 vu (vi du CHO, hodc NS0). Cac quy trinh da biét trong Iinh vuc cho
phép su gip cudn, két hop va lién két disulfua phi hop céc chudi nay thanh phan tix
Fab chirc nang ma bao gém mdt doan Fd va mot chudi nhe (Burtet et al., J. Biochem.
2007, 142(6), 665-669; Ning et al., Biochem. Mol. Biol. 2005, 38: 204-299; Quintero-
Hernandez et al., Mol. Immunol. 2007, 44: 1307-1315; Willems et al. J. Chromatogr.
B. Analyt. Technol. Biomed. Life Sci. 2003;786:161-176.).

Cu thé, cc phén tir Fab theo sang ché co thé dugc san xuét trong cac té bao
CHO nhu sau. Cac té bao CHO-DG44 (Urlaub,G., Kas,E., Carothers,A.M., and
Chasin, L.A. (1983). Deletion of the diploit dihydrofolat reductase locus from cultured
mammalian cells. Cell 33, 405-412.) phat trién trong huyén phii trong moi trudng
khong c6 huyét thanh dwoc chuyén nhiém bing ciu tric biéu hién ma ma hoa chubdi
ning va chudi nhe ciia phan tir Fab bang cach sir dung chit phan ting Lipofectamin™
va Plus™ (Invitrogen) theo chi d4n ciia nha san xuét. Sau thoi gian 48 gio, thu cac té
bao nay lai trong mdi truong chira 200pg/mL khang sinh G418 va khong chia
hypoxanthin va tymidin dé tao ra cac quin thé té bao dugc chuyén nhiém 6n dinh. Sau
d6 khuéch dai gen cic té bao da chuyén nhiém 6n dinh nay bang cach bd sung
metotrexat (MTX) & cac ndng do tang dan (ting dén 100 hozc 400nM) vao moi trudng
nudi cdy. Khi cac té bao nay da thich nghi, ching duoc 1én men theo mé c6 bd sung

dinh dudng trong thoi gian tir 10 dén 11 ngay dé tao ra nguyén liéu protein Fab.

Canh trudong huyén phi chira cac té bao CHO-DG44 va cac té bao da chuyén
nhiém 8n dinh cia né dugc G trong méi trudng nudi ciy khong chira huyét thanh, duoc
x4c dinh v& mit hoa hoc. Canh trudong nudi cdy gbe dwoc cdy truyén tiép trong tir 2
dén 3 ngay voi mat do gieo 1an luot tir 3 x10% dén 2 x 10° t& bao/mL. Céc té bao dugc
phat trién trong céc binh thét ¢ duoc lic trong may u Multitron HT (Infors) & diéu

kién CO, 5%, nhiét d6 37°C va tdc do 120 vong/phut.

V6i cac thir nghiém theo mé c6 bd sung dinh dudng, céac té bao duge két hat &

3x10° té bao/mL trong cc binh thét ¢d dugc lic trong mdi truong san xuit c6 BI ma
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khong c6 khang sinh hodc MTX. Lic canh trudong nubi ciy ¢ téc d6 120 vong/phut
trong nhiét d6 37°C va CO, 5% ma sau d6 duoc giam xudng con 2% khi sb té bao
tang. Cac thong sb cua canh trudng la sd té bao, kha ning sdng sot cua té bao, pH,
ndng do glucoza va lactat dugce xac dinh hang ngay va diéu chinh pH dén pH = 7,0
bang cach sir dung cacbonat khi cin. B6 sung dung dich dinh dudng BI thich hgp vao
ctr 24 gid mot 1an. LAy cac mau trong chit ndi trén bé mit ra & cac thoi diém khac
nhau dé x4c dinh nong d6 san phdm Fab bing k§ thuat ELISA. Sau thoi gian tir 10 dén
11 ngay, thu dich canh truong t& bao bing cach ly tim va chuyén dén phong thi

nghiém tinh ché.

Phén tr Fab dugc tinh ché tir chit ndi trén bé mit cia canh truong nudi ciy
theo mé ¢6 bd sung dinh dudng bang sic ky va loc. Ap dung k¥ thuat sic ky ai luc
budc bét gifr ban dau, vi du Protein G hodc Protein L. Ngoai ra, trong truong hop i
lc lién két va kha ning tiép nhéan thép, bat giir dugc Fab bang sic ky trao dbi cation
(CEX) tan dung pI ctia phan tir nay. Cac protein cua té bao chu va tap chat, vi du ADN

hodc virut, dugc lay ra bang céc budc tinh ché truc giao.

Tinh ddng nhét va chit lvong san phim cuia phan tir scFv da san xuét dugc phan
tich bang cac phuong phap dién di, vi du SDS-PAGE, trong d6 c6 thé phat hién ra Fab
& vach chii yéu c6 kich ¢& khoang 50kDa. Cac thir nghiém khéc dé xac dinh dic diém
ctia san phdm Fab bao gbm sic ky khdi phd, sic ky hoi tu dang dién va sic ky loai trir

kich c&. Sau hoat tinh lién két 14 phan tich bang BIAcore.

Viéc xéac dinh sb lwong cta cac phéan tir Fab hodc IgG c6 do dai ddy du trong
chét ndi trén bé mit cla canh truong té bao duoc thuc hién qua thir nghiém hép phu
mién dich lién két enzym (ELISA) chdng 16p. C6 thé phat hién ra IgG c6 d6 dai ddy du
bang cach st dung khang thé khang doan Fc & nguoi (Jackson Immuno Rearch
Laboratories) va chudi nhe kapa & ngudi (dugc tiép hop peroxidaza, Sigma). Poan Fab
dugc c¢b dinh bing khang thé da dong & dé khang IgG & nguoi (H and L, Novus) va
dwoc phat hién bing khang thé da dong & ciru khang IgG & nguoi (dwoc tiép hop

peroxidaza, vi tri lién két).

Céc phan tir Fab ciing c¢6 thé duoc tao ra tir cac phan tir khang thé c6 do dai day
di bang cach phan cit enzym. Uu diém cia cach tiép can niy & chd c6 thé ap dung

dugc quy trinh co ban cho su 1én men va tinh ché 16n va c6 hi€éu qua ma chiu dugce
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hi¢u suat tdng thém va cao vai chat lugng sdn pham mong mudn. Dé tinh ché, cé thé
sir dung sac ky ai luc ma st dung nhya protein tai to hgp A lam budc bat giit ban dau

ma thudng ¢6 do tinh ché cao.

DPéi v6i muc dich nay, cac trinh ty Fab ma héa chudi ning duoc dung hop véi
ving Fc cia phan tir khang thé IgG & ngudi. Sau d6, cac cdu trac biéu hién tao ra dugc
chuyén nhiém vao cic té bao CHO-DG44 ma dang phat trién trong huyén phu trong
moi truong khong c6 huyét thanh bang cach sir dung phuong phap dua trén thé ma.
Sau thoi gian 48 gio, thu cac té bao nay lai trong moi truong chira 200pug/mL khang
sinh G418 va khong chira hypoxanthin va thymidin dé tao ra cac quin thé t& bao dugc
chuyén nhiém 6n dinh. Sau d6, khuéch dai gen cua cic té bao da chuyén nhiém én
dinh nay bang cach bd sung methotrexat (MTX) & cac ndng do tang dan (tang dén 100
hodc 400nM) vao trong mdi truong nudi ciy. Mot khi cac té bao nay da thich nghi,
ching duoc 1én men theo mé c6 bd sung dinh dudng trong thoi gian tir 10 dén 11 ngay

dé thu dugc nguyén liéu protein IgG.

Protein IgG dugc tinh ché tir chat ndi trén bé mit ciia canh trudng bang cach sir
dung sdc ky ai luc protein tai td hop A. DPé thu dugc doan Fab trung hoa mong muén,
sau d6 IgG c6 do dai day du duoc U voi su ¢6 mit ciia papain ma phén cit IgG trong
ving khép ndi, do d6 giai phong ra hai doan Fab va gdc Fc. Phén tir A Fab bao gdm
chudi Fd ¢6 SEQ ID NO: 41 14 vi du vé phan tir Fab thu dugc bang cach phan giai
protein IgG c6 do dai ddy du bang papain.

Phéan tir Fab duoc tach ra bang sic ky 4i luc, vi du protein G hodc protein L.
Ngoai ra, trong truedng hop 4i luc va kha ning tiép nhan lién két thap, Fab dugc bét gitr
bang sic ky trao ddi cation (CEX) dua vao pl ctia phan tir d6. Céac protein cta t& bao
chu va tap chét, vi du ADN hoic virut, dugc loai bd bﬁng cac bude tinh ché truc giao
b sung.

Theo mot khia canh khac cia ban mo ta, phan tir khang thé 1a bién thé trinh tu
axit amin cta phén tir khang thé nhu da mé ta trong ban mé ta.

Céc bién thé trinh tw axit amin cta khang thé c6 thé duoc tao ra bing cach dua
nhitng thay ddi ciia nucleotit phit hop vao trong ADN khéng thé, hodc bing cach téng
ﬁop peptit. Cac bién thé nay bao gdm, vi du, loai bo, va/chén vao va/hoic thay thé, cac

gbc trong trinh ty axit amin ciia khang thé trong cac vi du trong ban mo ta. Bt ky su
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két hop nao cta viéc loai bd, chén va thay thé de tao ra dugc cau tric cudi cung, mién
la cau truc cudi cung c6 cac dac tinh mong muon. Cac thay doi axit amin c6 the cling
lam thay do1 cac quy trinh sau dich ma cta khang thé dugc lam giong nhu clda nguoi

hozc khang thé bién thé, nhu thay dbi sb hodc vi tri glycosyl héa.

Phuong phép hiru hiéu dé nhan biét cac gbc hodc cac ving nhét dinh cua khang
thé ma 1a cac ving wu tién cho sy dot bién duoc goi 1a "gdy dot bién quét alanin", da
dugc Cunningham va Wells mo ta (Science, 244:1081-1085 (1989)). O déy, gbc hoic
nhom cac géc dich duogc nhén biét (vi du, cac géc c6 dién tich nhu arg, asp, his, lys, va
glu) va duoc thay thé bang axit amin trung tinh hodc c¢é dién tich 4m (dién hinh 1a
alanin) dé tac dong dén su tuong tac cua axit amin v6i khang nguyén. Sau d6 cac vi tri
clia axit amin nay ma thé hién sy nhay cam chirc ning véi su thay thé dugc loc ra bing
cach dua thém céac bién thé vao, hodc ddi véi céc vi tri thay thé. Do do, trong khi vi tri
dé dua bién thé cua trinh ty axit amin vao dugce xac dinh trude, dic diém cua chinh dot
bién nay khong cin phai xac dinh trudc. Vi du, d& phan tich hiéu qua dot bién & vj tri
x4c dinh, gdy dot biét quét alanin hodc gdy dot bién ngiu nhién dugc thuc hién &
codon hoidc viing dich va cc bién thé khang thé biéu hién duoc sang loc dé c6 hoat

tinh mong mudn.

Viéc chén trinh tu axit amin bao gdm sy dung hop vao diu tin cing amino-
va/hodc carboxyl- trong pham vi chiéu dai tir mot gbc dén cac polypeptit chira mot
tram géc hodc nhiéu hon, cling nhu viéc chen ndi trinh tu cia mot géc axit amin hoac
nhiéu gdc axit amin. Vi du v& viéc chén vao diu tin cing bao gdm mot khang thé
dung hop vao mét dudi epitop. Céc bién thé chén khac ciia phan tir khang thé bao gdm
viéc dung hop vao diu tin cing N- hoic C ciia khang thé ctia enzym hoic polypeptit

ma 1am ting chu ky ban ri trong huyét thanh cia khang thé.

Dang bién thé khéc 12 bién thé thay thé axit amin. Cac bién thé nay c6 it nhét
mot gde axit amin trong phén tir khang thé duoc loai bd va mot gbe khac chén vao vi
tri cia n6. Vi tri quan tdm nhét cho viéc gdy dot bién thay thé bao gdm cac ving siéu
bién, nhung cling bao gém ca céc bién dbi FR. Céc su thay thé bao toan dugc thé hién
trong bang dudi day co tiéu dé "thay thé dugc vu tién". Néu céc sy thay thé nay tao ra
su thay doi v& hoat tinh sinh hoc, khi d6 nhiéu su thay ddi dang ké hon, dugc goi la
"thay thé dién hinh", hodc nhu dugc mo ta thém dudi day vé cac loai axit amin, c6 thé

dugc dua vao va san pham dugc sang loc.
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Gbc ban dau Thay thé dién hinh Thay thé dugc uu tién
Ala (A) val; leu; ile val
Arg (R) lys; gln; asn lys
Asn (N) gln; his; asp, lys; arg gin
Asp (D) glu; asn glu
Xys (C) ser; ala ser
Gln (Q) asn; glu asn
Glu (E) asp; gln asp
Gly (G) ala ala
His (H) arg; asn; gln; lys; arg
Ile (I) leu; val; met; ala; phe; norleuxin leu
Leu (L) ile; norleuxin; val; met; ala; phe ile
Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) tyr; leu; val; ile; ala; tyr
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) phe;trp; thr; ser phe
Val (V) leu; ile; met; phe ala; norleuxin; leu

Trong héa hoc protein, thuong dugc chip nhan rang dic tinh sinh hoc cua
khang thé c6 thé duoc hoan thién bang cach lua chon cac thay thé ma khac dang ké vé
hiéu quéa duy tri (a) cdu tric mach khung polypeptit trong ving thé, vi dy, 1a dang tAm
hodc dang xo#n bc, (b) dién tich hodc tinh ky nudc ctia phan tir d6 & vi tri dich, hodc
(c) kich thuéc cta chudi bén. Céc gdc c6 trong tu nhién duoc chia thanh cac nhém dua

vdo cac dic tinh chudi bén chung:

(1) tinh ky nudc: norleuxin, met, ala, val, leu, ile;
(2) tinh wa nudc trung tinh: xys, ser, thr;

(3) tinh axit: asp, glu;

(4) tinh bazo: asn, gin, his, lys, arg;
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(5) gbc anh hudng dén su dinh huéng cua mach: gly, pro; va
(6) tinh thom: trp, tyr, phe.

Su thay thé khong bao toan sé trao d6i mot sé gbe loai nay véi mot sb gbe loai
khac.

Gbc xystein bt ky ma khéng lién quan dén su duy tri cdu hinh phu hop cda
khang thé dwgc 1am giéng nhu cua ngudi hoic khang thé bién thé ciing déu co thé
duoc thay thé, thuong bang serin, dé cai thién do bén oxy hoa cua phan tir do, ngan
ngira lién két ngang bat thuong, hodc cho ra cac diém két hop v6i hop chit gay doc
hodc kim té bao da dugc thiét 1ap. Nguoc lai, (cac) lién két xystein co thé duoc bd
sung vao khang thé dé nang cao tinh én dinh ciia né (cu thé khang thé d6 1a doan

khang thé nhu doan Fv).

Mot loai bién thé thay thé gdm c6 sy thay thé mot hodc nhiéu gbc ving siéu
bién cua khang thé gbc (vi du khang thé duoc 1am gidng nhu cta ngudi hodc khang thé
ngudi). Thong thudng, (cac) bién thé tao thanh dugc chon dé phat trién thém s& c6 cac
déc tinh sinh hoc dugc nang cao so véi khang thé géc ma chung dugc tao ra tir d6. Mot
cach d& dang dé tao ra cac bién thé thay thé nay 1a su thuln thuc 4i luc bing cach st
dung k¥ thuat hién thi trén thuc khuén thé. Tém lai, mot vai vi tri trong vung si€u bién
(vi du céc vi tri 6 va 7) dugc gdy dot bién dé tao ra toan bo sy thay thé amino c6 thé
trong mdi vi tri. Do d6, cac bién thé khéng thé dugc tao ra dugc hién thi & dang don tri
tir cac phéan tir thuc khuén thé dang soi du6i dang dung hop vao san phim gen III cta
M13 duoc bao boc bén trong mbi phén ttr. Cac bién thé dwgc hién thi trén thuc khuin
thé sau d6 duoc sang loc vé hoat tinh sinh hoc cua chung (vi du ai Iuc lién két). Dé
nhén biét cac vi tri & ving siéu bién phu hop cho su bién dbi, co6 thé thyuc hién gay dot
bién quét alanin dé nhén biét cac gbc & ving siéu bién ma g6p phan dang ké vao lién
két khang nguyén. Ngoai ra, hodc hon nia, ¢6 thé c¢6 loi khi phan tich ciu trac tinh thé
clia phirc hgp khéng nguyén-khang thé dé nhan biét cac diém tiép xtc giita khang thé
va dabigatran & ngudi. Céac gdc tiép xuc va gdc 1an can nay phil hop cho viée thé theo
c4c ky thuat duoc chi ra trong ban mo ta. Khi tao ra cac bién thé nay, nhém cac bién
thé dugc sang loc nhu d3 mé ta trong ban mé ta va cac khang thé c6 dic tinh tdt hon

trong mdt hodc nhiéu thir nghiém phi hop c6 thé duoc chon dé phat trién thém.
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Dang bién thé axit amin khac cta khang thé nay lam bién ddi mau glycosyl hoa
ban dau cua khang thé. Thuat ngit "bién dbi" nghia 1a loai bo mot hodc nhiéu gbc
hydrat cacbon dugc tim thdy trong khang thé, va/hoic thém vao mot hoic nhiéu vj tri

glycosyl héa ma khong c6 trong khang thé.

Theo mot s6 phuong 4n, c6 thé mong mudn bién ddi khang thé theo sang ché dé
thém céc vi tri glycosyl hoa vao. Su glycosyl hoa cac khang thé dién hinh qua lién két
N hodc O. Lién két N dé cap dén su lién két cua géc hydrat cacbon vé6i chudi bén ciia
gbc asparagin. Cac trinh tu tripeptit asparagin-X-serin va asparagin-X-threonin, trong
d6 X 1a axit amin bit ky ngoai trir prolin, 12 trinh tu nh4n dién dé lién két enzym gbc
hydrat cacbon véi chudi bén asparagin. Do d6, su c6 mit cla cac trinh ty tripeptit ndy
trong polypeptit tao ra vi tri c6 kha nang glycosyl hoa. Su glycosyl hoa lién két O dé
cap dén lién két ciia mot trong cac duong N-axeylgalactosamin, galactoza, hodc xyloza
v6i axit hydroxyamin, hau hét 14 serin hodc threonin, mic dui ciing c6 thé st dung 5-
hydroxyprolin hoiic 5-hydroxylysin. Do d6, dé glycosyl héa mét protein cu thé, vi du
khang thé, trinh ty axit amin cua protein dugc thiét ké dé chira mot hodc nhiéu trinh tu
tripeptit 3@ mo ta & trén (cho cac vi tri glycosyl héa lién két N). Ciing c6 thé thuc hién
su bién ddi bang cach bd sung, hoic thay thé, bing mot hoic nhiéu gbc serin hoic

threonin vao trinh tu cta khang thé gdc (cho céc vi tri glycosyl hoa lién két O).

Phan tir axit nucleic ma hoa cac bién thé trinh tu axit amin ctia khang thé duoc
tao ra bing cac phuong phép khac nhau di biét trong linh vuc ky thut nay. Cic
phuong phap nay bao gdm, nhung khong chi gi6i han &, dugc phan lap tir ngudn tyr
nhién (trong truong hop céac bién thé cua trinh tu axit amin c6 trong tu nhién) hoic tao
ra bing cach gy dot bién qua trung gian oligonucleotit ( hodc dot bién dinh hudng
diém), gdy dot bién PCR, va gay dot bién catxet mot bién thé duge tao ra tir trude hoic
mot phién ban ciia phan tir khang thé khong phai 1a bién thé nhu da mo ta trong bian
mo ta. Nhu da chi ra 6 trén, khang nguyén ciia phén tir khang thé theo sang ché 1a chat
chéng dong. Khang nguyén dugc ding dé tao ra phan tir khéng thé, ca bang cach giy
mién dich cho dong vat, hoic béng cach lya chon trinh ty khang nguyén tir thu vién

trinh tu, nhu bang phuong phap biéu hién trén thuc khuén thé.

Céac phuong thitc gy mién dich cho dong vat da dugc biét rd trong linh vuc k¥

thuat. Dé c6 duoc dap tng mién dich phii hop, c6 thé can két hop khang nguyén véi ta

-31-



19861

dugc, nhu phosphat nhom, hydroxit nhdom, squalen, hodc td dwoc Freund hoan
chinh/khéng hoan chinh.

Khang nguyén trong ngit canh sang ché, nhu dabigatran, hau hét 1a cac phén tur
hiru co nhé c6 thé so sanh dugc, ma doi khi khong kich thich tao ra khang thé khi sir
dung cho ddng vat. Do d6 c6 thé can phai gin khang nguyén vao dai phan tir, nhu

hapten.

Theo mdt khia canh khéc, sang ché d& cap dén phan tir khang thé nhu duoc md

ta & trén dé sir dung trong y hoc.

Theo mot khia canh khac, sang ché dé cap dén dugc phdm chira phan tir khang

thé nhu da dé cap & trén, va chit mang duoc Iy.

Pé str dung trong tri liéu, phéan tir khang thé c6 trong dugc phim phai phu hop
dé d& dang ding cho dong vat hodc ngudi. Cac dang bao ché dién hinh cua phan tir
khéng thé c6 thé dugc bao ché ra bang cach tron phan tir khéng thé v6i cac chit mang,
t4 dugc hodc chét dn dinh chép nhan dugc vé mit sinh ly, & dang bao ché dugc lam
kho lanh hodc néu khong thi & dang ché phém dugc 1am khd hoac dung dich chia
nuéc hodc huyén phu chita nude hodc huyén phi khong chira nuée. Chat mang, ta
dugc, chit cai bién, hodc chit 6n dinh ma khong doc & cac lidu va ndéng do dugc st
dung. Chung bao gém ca hé théng dém nhu phosphat, xitrat, axetat va cac axit vo co
hoic axit hitu co khac va mudi ciia chiing; chit chéng oxi hoa bao gdm axit ascobic va
metionin; chdt bio quan nhu octadexyldimetylbenzyl amoni clorua; hexamethoni
clorua; benzalkoni clorua, benzethoni clorua; phenol, butyl hodc rugu benzylic; alkyl
paraben nhu metyl hodc propyl paraben; catechol; resorxinol; xyclohexanol; 3-
pentanol; va m-cresol); protein, nhu albumin huyét thanh, gelatin, hoic globulin mién
dich; céc polyme uwa nudc nhu polyvinylpyrolidon hodc polyetylen glycol (PEG); céac
axit amin nhu glyxin, glutamin, asparagin, histidin, arginin, hodc lyzin; monosacarit,
disacarit, oligosacarit hodc polysacarit va cac cacbonhydrat khac nhu glucoza, manoza,
sucroza, trehaloza, dextrin hodc dextran; tdc nhan cang h6a nhu EDTA; rugu ngot nhu,
manitol hodc sorbitol; ion dbi tao mudi nhu natri; phtre kim loai (vi dy, phitc Zn-
protein); va/hodc cac chit hoat dong bé mit mang dién tich hoic khong mang di¢n tich
nhu TWEEN™ (polysorbat), PLURONICS™ hodc cac este cua axit béo, ete axit béo

hodc este duong. Ngoai ra cdc dung mdi hitu co c6 thé€ cé trong dang bao ché cua
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khang thé nhur etanol hoic isopropanol. T4 dugc c6 thé ciing c6 chirc ning diéu chinh

su giai phong hodc diéu chinh su hép thu.

Theo mét khia canh, dugc phidm chira phan tir khang thé trong dung dich chira
nuéc, dugc tao dém & n6ng d6 tir 10 dén 20mg/ml, hodc trong dang dong kho duogc tao

ra tir dung dich do.

Phuong phap 4p dung dugc uu tién 1a ngoai dudng tiéu hoa, bang cach truyén
hodc tiém (trong tinh mach, trong co, dudi da, trong mang bung, trong da), nhung cac
phwong phap 4p dung khac nhu bang cach hit, truyén qua da, trong mili, trong hdc

miéng, qua miéng, cling c6 the ap dung dugc.

Theo mot khia canh khéc, sang ché dé cap dén phan tir khang thé nhu da mo ta
& trén dé su dung trong didu tri hodc ngdn nglra cac tdc dung phu cua li€u phap

dabigatran, cu thé 1a hién tugng xuét huyét.

Theo mdt khia canh khéc, sang ché dé cap dén phén tir khang thé nhu da mo ta

& trén dé sir dung trong diéu tri tinh trang qua lidu dabigatran hodc dabigatran exetilat.

Theo mdt khia canh khéc, sang ché dé cap dén phén tir khang thé nhu da mo ta
& trén dé sir dung lam chét giai doc cho chét chéng doéng, tirc 1a dabigatran hodc

dabigatran exetilat.

Theo mdt khia canh khéc, sang ché dé cap dén phwong phap diéu tri hoic ngin
nglra céc tac dung phu cia liéu phap chéng dong, bao gdm st dung lwong hiéu qua

phan tir khang thé nhu d4 mé ta & trén cho bénh nhén can didu tri hodc ngan ngua.

Theo mot khia canh khac, sang ché dé cap dén viéc sir dung khang thé nay
trong phwong phép diéu tri hién tuong qua liéu dabigatran, bao gdm st dung luong co

hiéu qua phén ttr khang thé nhu da mé ta & trén cho bénh nhén can diéu tri.

Thuit ngit "luwong c6 hiéu qua tri li¢u" cia khang thé duoc st dung 1a lugng tbi
thiéu can thiét dé ngan ngira, cai thién, hodc diéu tri cac tac dung phu cua lidu phép
chéng déng, cu thé 1a luong t6i thiéu c6 hiéu qua lam ngimg su xuét huyét. Co thé co

duoc hiéu qua nay bang lugng hoa hoc lwgng phép cua phén tir khang thé.

Vi duy, v6i dabigatran cé thé dat dugc néng do huyét thanh & mirc 200nM khi
dua ra & liéu luong dwoc dé nghi. Khi sit dung phén tir khang thé don tri c6 trong

lwong phéan tir khoang 50KD, c6 thé trung hoa duoc cac tic dung phu cua liéu phap
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chéng dong & lidu luong vi du khoang 1mg/kg, khi dua vao bing tiém tinh mach
nhanh. Theo mot phuong an khéc, lidu lugng phan tir Fab sir dung cho bénh nhén 1a
nguoi coé thé tir 50 dén 1000mg trong mot 1an sir dung, vi du 100, 200, 500, 750, hoac
1000mg cho mdt lan st dung. Phu thudc vao tinh trang bénh ly, vi du khi sir dung
dabigatran qua lidu cho bénh nhan, c6 thé st dung lidu lugng thdm chi & mire cao hon,
vi du 1250, 1500, 1750 hodc 2000mg cho mot 1an sir dung. Liéu lwong phit hop c6 thé
khac nhau, phu thudc vao loai va lidu lugng chit chéng dong st dung; thoi gian trdi
qua ké tir khi sir dung chat chdng dong, dic diém cua phan tir khang nguyén, tinh trang
bénh 1y cta bénh nhén, va cac yéu t& khac. Nguoi c6 hiéu biét trung binh trong linh
vuc sé& biét duoc phuong phap thiét 14p cac ndng d6 ma c6 ca hiéu qua tri liéu va tinh

an toan.

Theo mdt khia canh khac, sang ché dé cap dén phéan tir khang thé co &i luc voi
dabigatran va/hoic dabigatran etexilat. TSt hon 13, phan tir khang thé lién két véi
dabigatran va/hodc dabigatran etexilat béng ai luc, nhu da xac dinh vi du béng phéan
tich cong hudéng plasmon bé miat (Malmgqvist M., "Surface plasmon resonance for
detection and measurement of antibody-antigen affinity and kinetics.", Curr Opin
Immunol. "Curr Opin Immunol. 1993 Apr;5(2):282-6.) hodc k§ thuat thir nghiém loai
trir dong luc hoc (KinxA) (Darling, R.J., and Brault P-A., “Kinetic exclusion assay
technology: Characterization of Molecular Interactions.” ASSAY and Drug
Development Technologies. 2004, Dec 2(6): 647 Apr;-657(2):282-6.), c6 gia tri Kp
nim trong khoang tir 0,1pM dén 100uM, tt hon 1a tir 1pM dén 100uM, t6t hon tir
1pM dén 1uM.

C6 thé sir dung phan tir khang thé theo sang ché trong quy trinh phén tich va
chén doan, vi du dé x4c dinh ndng d6 khang nguyén trong mau nhu huyét thanh, huyét
tuong, hoic cac dich thé khac. Vi du, phan tir khang nguyén c6 thé duoc sir dung trong
thir nghiém hap phu mién dich lién két enzym (ELISA), nhu md ta trong cac vi du. Do
d6, Theo mdt khia canh khéac, sang ché dé cap dén kit phén tich va chin do4n bao g(‘A)m
cac phan tir khang thé da mo ta trong ban mé ta, va dé cap dén phuong phap phan tich

va chan doan tuong ng.

Theo mét khia canh khéc, sang ché d& cip dén phwong phap san xuit phan tir

khang thé theo diém bét ky trong cac diém yéu ciu bao hd co trudc, bao gdbm
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(a) cung cdp t€ bao chu chira mot hodc nhi€u axit nucleic ma ma hoa phan tir

khang thé nay lién két vé& mat chirc ning véi trinh tr kiém soét su biéu hién,
(b) nudi cdy té bao chu nay, va
(c) thu phan tir khang thé tir canh truong té bao.

Sang ché ciing dé cap dén vat phdm san xuét va kit chtra nguyén liéu c6 thé sir
dung dé 1am trung hoa chit chéng dong dung qua dudng miéng, cu thé 1a chit wc ché
tryc tiép trombin. Vat phidm san xuit gdm c6 db chira va nhan. D chira phu hop bao
gém, vi du, chai, lo nhd, va 6ng nghiém. D6 chta c6 thé dugc tao ra tir cac vat liéu
khac nhau nhu thuy tinh, kim loai, chit déo hoac sy két hop cda ching. Do chua chita
dugc pham ma bao gébm khang thé nhu dugc mé ta & ddy hodc dabigatran, dabigatran
etexilat, tién dugc chit ciia dabigatran hodc mudi dugc dung cia né. Hoat chit trong
dugc pham 1a khang thé cu thé hodc dabigatran, dabigatran etexilat, tién dugc chét cua
dabigatran hodc mubi duwoc dung ctia n6. Nhan & trén dd chira khang thé thé hién ring
dwgc phdm d6 dwgc sir dung dé lam trung hoa hodc lam trung hdoa mét phén
dabigatran, dabigatran etexilat, tién dugc chit cua dabigatran hoac mubi dugc dung
cua no in vivo.

Kit bao gém mot hodc nhiéu dd chira nhu d3 mé ta & trén. Kit nay co thé bao
gbdm thém cac nguyén liéu khac theo mong mudn cia thi trudng va quan diém cia
ngudi sir dung, bao gém chét dém, chét 1am loang, giéy loc, kim, 6ng tiém, va bao goi

khac kém véi hudng dan st dung.

Theo mot phuong 4n, kit bao gdbm khang thé gdm khang thé bét ky theo sang ché
hoic duge phdm chira né. Vi du, kit c¢6 thé bao gdm (1) cac khang thé bét ky theo sang

ché hodc duoc phim cia no, (2) dd chira va (3) nhan.

Theo mot phwong 4n khac, kit bao gdm khéang thé gdm khang thé trong sb cac
khang thé bat ky theo sang ché hodc dugc phim chira né, va dabigatran, dabigatran
etexilat, tién duogc chét cia dabigatran hodc duogc phém chra no6. Dabigatran,
dabigatran etexilat, tién duogc chét cia dabigatran hodc mubi duge dung cta n6 co thé
& dang rin, 16ng hoic gel. Theo phuwong 4an dugc wu tién, mubi duoc dung cua
dabigatran etexilat 1 mudi mesylat. Theo phuong an dugc wu tién khéc nita, lugng
dabigatran, dabigatran etexilat, tién duogc chét coa dabigatran hodc mubi duoc dung

ctia n6 trong mdi don vi lidu lwong nim trong khoang tir 50mg dén 400mg, nam trong
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khoang tir 75mg dén 300mg, nim trong khoang tir 75mg dén 150mg, hodc nim trong
khoang tlir 110mg dén 150mg, cho liéu dung mét 1dn mdt ngay (QD) hoic lidu dung
hai 14n mét ngay (BID). Vi du, kit c6 thé bao gbém (1) khang thé bt ky theo sang ché
hodc dugc phém chtra no, (2) duoc phém chira dabigatran, dabigatran etexilat, tién

dugc chét cua dabigatran hodc mudi duge dung cta no, (3) dd chira va (4) nhan.

Theo mot phuong an khac, kit bao gdm (1) dugc pham thtr nhét chira dabigatran,
dabigatran etexilat, tién dugc chit cua dabigatran hodc mudi dugc dung cua no, (2)
dugc pham thir hai chtra khang thé bat ky theo sang ché hodc hdn hop cia ching, (3)
huéng dan sir dung khac nhau cho bénh nhan dbi vé6i duoge phém thtr nhit va thir hai
da néi, trong d6 dugc phdm thir nhét va thir hai da n6i dwoc chira trong céc dd chira
khac nhau va duoc phém thr hai da néi dugc st dung cho bénh nhan can phai dugc
trung hoa hoic trung hoa moét phin dabigatran hodc 1-O-axylglucuronit cua

dabigatran.

Sang ché ciing dé cap dén phuong phap chin doan dé trung hoa hodc trung hoa
mdt phin dabigatran hodc 1-O-axylglucuronit cia dabigatran cho bénh nhén dang
duoc diéu tri v4i dabigatran, dabigatran etexilat, tién duogc chét cia dabigatran hoac
mubi duge dung cia no6, bao gém str dung mot trong cac khang thé bat ky dugc mo ta
& day, hdn hop cta chung hodc dugc phém chtra chung. Cu thé, sang ché @ xuét
phuong phép trung hoa hodc trung hoa mot phan dabigatran hodc 1-O-axylglucuronit
clia dabigatran cho bénh nhan bao gém cac budc (a) khing dinh ring bénh nhan dang
duoc diéu tri véi dabigatran, dabigatran etexilat, tién duoc chét cia dabigatran hoac
mubi dugc dung cua no, va lugng da duoc dua vao co thé bénh nhan; (b) trung hoa
dabigatran hodc 1-O-axylglucuronit biang khang thé bt ky theo sang ché hodc hén hop
cua ching trudce khi lam thir nghiém dong mau hodc dong tu, trong d6 dabigatran hoic
1-O-axylglucuronit ctia dabigatran s& lam anh huéng dén két qua doc duoc cia thu
nghiém d6; (c) thuc hién thir nghiém dong mau hozc dong tu trén mAu 1ay tir co thé
bénh nhan dé x4c dinh muc do tao thanh cuc mau dong khi khdng c6 mit dabigatran
hosc 1-O-axylglucuronit cia dabigatran; va (d) didu chinh lwong dabigatran,
dabigatran etexilat, tién dugc chat cua dabigatran hodc mudi duge dung cua né dé dua
vao co thé bénh nhan dé c6 duoc sur can bang phit hop giira su tao thanh cuc méu déng
va sy thoai hoa trong co thé bénh nhan. Ty 1& mol cia khang thé so v6i dabigatran

hodc 1-O-axylglucuronit ctia dabigatran 1a ty 1é mol nim trong khoang tir 0,1 dén 100,
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t6t hon 1a nam trong khoang 0,1 va 10. Két qua doc dugc chinh x4c cua thir nghiém
nay c6 thé 1a két qua doc dugc chinh xac vé cac ndng d6 fibrinogen, kha ning khang

v6i protein C da dugc hoat hoa hodc cac thir nghiém lién quan.
Vi du thwe hién siang ché
I. Tao ra khang thé khang dabigatran da dong

Pé tao ra khang thé khang dabigatran da dong, tao ra 3 chét sinh mién dich
khéc nhau c6 hai hapten khac nhau va c6 cac ty 1€ mol cua hapten d6 va protein mang
(BSA) khac nhau.

Pé sang loc, tao ra lién tiép hop enzym peroxidaza cu cai ngua (HRP) va tién

hanh thir nghiém enzym-h4p thu mién dich (ELISA).

Thuc hién thém viéc tinh ché khéng thé da dong bﬁng sac ky &i lyc trén protein

A sepharose FF.
1. Nguyén liéu va phwong phap

Hop chét thir nghiém (dabigatran)

Ma: dabigatran, ion ludng tinh
Cong thirc cAu tric: HO O
o
j N
N N\H/C[ an ‘Q__{NH
=z N N
| H
C25H25N703
trong luong phén tur: 471,5 g/mol
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1.1. St dung hapten dé tong hop chit sinh mién dich va chit danh dau

Ma: Hapten 1

Coéng thirc cau tric H

C
N
ctia phdi tir: o />—\ NH
N N
H H
H N/\/\/N\ﬂ/\/N NH,
2
0

3

x HCI

C30H36NgOrxHCI

trong lwong phan tu: 577,13 g/mol

Ma: Hapten 2

Cong thirc cau trac f

N
ctia phéi tur: OYCEN/ﬁNO_@H
H N H NH,
WN/\\/ \W/\V/ |~\
0 N~

x HCI

Co>7H31NgOoxHC1

trong luong phan tu: 550,07 g/mol

1.2 Téng hop cac hapten

Céc hapten hapten 1 va hapten 2 duoc téng hop nhu sau:
Haptenl [2-(4-amino-butylcarbamoyl)-etyl]-phenyl-amit cia axit 2-[(4-
Carbamimidoyl-phenylamino)-metyl]-1-metyl-1H-benzoimidazol-5-carboxylic

CH
/
N

o />——\ NH
N N
H \ H C NH
HZN/\/\/ \[(\/
O

3

2

la  Metyl este cda axit 3-[(4-metylamino-3-nitro-benzoyl)-phenyl-amino]-

propionic
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B6 sung nho giot trietylamin (50,2mMol) vao dung dich chira clorua ctia axit 4-
metylamino-3-nitro-benzoic (23,3mMol) va metyl este cua axit 3-phenyl-amino-
propionic (23,3mMol) trong 80mL tetrahydrofuran (THF) khan trong khi khudy &
nhiét d6 trong phong. Sau thoi gian phan mg ba gio, 1am bay hoi hdn hgp phén tng
cho dén khé, hoa tan chét rén con lai v61 nudc va san phém ran dugc tach riéng béng

cach loc.

Hiéu suét: 99%

C1sH19N30s5 (357,36)

TLC (silicagel; Diclometan/etanol 19:1): R¢= 0,48

1Ib  Metyl este cua axit 3-[(3-amino-4-metylamino-benzoyl)-phenyl-amino]-

propionic

s
NH

Nhom nitro trong san phdm 1a bi khir bang su hydro héa & nhiét do trong phong

trong etanol c6 Pd (10% trong than) lam chét xiic tac.
Hiéu suat: 99%

C18H21N305 (327,38)

TLC (silicagel; Diclometan/etanol 9:1): R¢= 0,23

Khéi phd (ESI): [M+H]* = 328
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1c Metyl este cia axit 3-({3-[2-(4-xyano-phenylamino)-axeytylamino]-4-

metylamino-benzoyl }-phenyl-amino)-propionic

oH,
NH
2 H
O NJK/N
H
3 N
o) \O SN

San phdm chia 1b (23,2mMol) va N-(4-xyano-phenyl)-glyxin (23,2mMol)
duge két hop voi CDI (23,2mMol) trong THF khan & nhiét do trong phong. Sau khi
hoan thanh phan tng, lam bay hoi hén hop phan tng cho dén kho va san phim thd
dugc sir dung ma khong can tinh ché thém.

Hiéu suét: 97%

C27H27N504 (485,54)

Khéi phd (ESI): [M+H]* = 486

1d  Metyl este cia axit 3-({2-[(4-xyano-phenylamino)-metyl]-1-metyl-1H-

benzoimidazol-5-carbonyl}-phenyl-amino)-propionic

Gia nhiét dung dich chira san phdm 1c (22,6mMol) trong 100mL axit axetic dic
dén hdi luu trong thoi gian mot gid. Sau d6 1am bay hoi dung dich cho dén kho, pha
lodng chit rin con lai bing nudc va trong khi khudy, diéu chinh pH dén khoang tir 8
dén 9. San phim thd dugc tach ra bing cach chiét véi etyl axeytat va dugc tinh ché

bang sic ky trén silicagel (dung mai rira giai: diclometan/etanol 1:1).
Hiéu suét: 58%
C27H25N503 (467,52)

TLC (silicagel; Diclometan/etanol 9:1): R¢= 0,71
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Khéi phé (ESI): [M+H]* = 468

le  Axit 3-({2-[(4-xyano-phenylamino)-metyl]-1-metyl-1H-benzoimidazol-5-

carbonyl}-phenyl-amino)-propionic

B6 sung natri hydroxit (20,0mMol) vao dung dich chta san phim 1d
(13,0mMol) trong 100mL metanol. Khudy hén hop trong thoi gian 2,5 gid & nhiét do
40°C va sau d6 1am bay hoi cho dén khé. Khudy chét ran con lai véi 100mL nudc va
diu chinh pH dén khoang bang 6 bang axit axetic dic. Tach san phim két tia ra bang

cach loc, nra voi nude va lam khong & nhiét 4o khoang 60°C.
Hiéu suét: 88%

C26H23N503 (453,49)

TLC (silicagel; Diclometan/etanol 9:1): Re= 0,33

Khéi phd (ESI): [M+H]" = 454

1f  tert-Butyl este cua axit {4-[3-({2-[(4-xyano-phenylamino)-metyl]-1-metyl-1H-

benzoimidazol-5-carbonyl }-phenyl-amino)-propionylamino]-butyl }-carbamic

o,
N
o /> \
0 N H —N
GO N )
?—IaC 0

Khudy dung dich chira san pham le (5,23mMol), 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetrametyluroni tetrafloborat (TBTU, 5,23mMol) va N-metyl-morpholin
(5,23mMol) trong 20mL DMF & nhiét d0 trong phong trong thoi gian 30 phat. Sau do6
bd sung tert-butyl este ctia axit (4-amino-butyl)-carbamic (5,23mMol) vao va khudy
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hdn hop nay & nhiét do trong phong trong thoi gian thém 24 gid nita. Sau d6 pha lodng

hdn hop véi nude (100 mL) va tach san pham ra bang cach chiét véi etyl axeytat.
Hiéu suét: 92%

C3sH41N704 (623,75)

TLC (silicagel; Diclometan/etanol 9:1): Rr= 0,51

1g [2-(4-amino-butylcarbamoyl)-etyl]-phenyl-amit cta axit 2-[(4-Carbamimidoyl-

phenylamino)-metyl]-1-metyl-1H-benzoimidazol-5-carboxylic

CH,
/
N
| 22— NH
OY = N H—(: :>—-4
H NH
O =

Hoa tan san phdm chira 1f (4,81mMol) trong dung dich HCI bdo hoa trong
etanol (250 mL), khudy hdn hop & nhiét d6 trong phong qua dém va sau d6 lam bay
hoi cho dén kho & nhiét do 30°C. Hoa tan nguyén liéu tho con lai trong 200mL etanol
khan, sau d6 b6 sung amoni cacbonat (48,1mMol) vao va khudy hdn hop & nhiét do
trong phong qua dém. Sau khi 1am bay hoi dung moi, tdn nhé nguyén liéu tho con lai
v6i khoang SmL etanol, taich nguyén liéu tho khong hoa tan ra bang cach loc va dung
moi bay hoi & nhiét d6 30°C. Sau d6 hoa tan san phém nay trong 30mL nudc, khuéy
dung dich véi khoang 2g than, loc va lam bay hoi cho dén khé.

Hiéu sult: 90%
C30H36NsO2 (540,67)
TLC (pha ddo RP-8; metanol/5% dung dich NaCl chira nwdc 9:1): R¢= 0,79
Khéi phd (ESI): [M+H]* = 541
[M+CI] = 575/7
Hapten? [2-(2-amino-etylcarbamoyl)-etyl]-pyridin-2-yl-amit cia axit 2-[(4-

Carbamimidoyl-phenylamino)-metyl]-1-metyl-1H-benzoimidazol-5-carboxylic
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ot
N
o N/>—\N NH
H H : NH
2
HZNNNWN l AN
(0] N_ _~

2a  axit 3-({2-[(4-Xyano-phenylamino)-metyl]-1-metyl-1H-benzoimidazol-5-
carbonyl}-pyridin-2-yl-amino)-propionic

CH, CH,
N

/
N
OY©[/>—\ — OYQh =
H,C._ _O N 7  Ho N
T T

B6 sung etyl este ciia axit 3-({2-[(4-Xyano-phenylamino)-metyl]-1-metyl-1H-
benzoimidazol-5-carbonyl}-pyridin-2-yl-amino)-propionic (41,4mMol) vao dung dich
chtra natri hydroxit (50,0mMol) trong 500mL etanol va 50mL nudc. Khudy hén hop &
nhiét d6 trong phong trong thoi gian ba gid, sau d6 bd sung nho giot khoang 350mL
etanol, khoang 100mL nudc vao va diéu chinh pH dén 6. Sau d6 bd sung dietylete (50
mL) vao va khudy hén hop qua dém. Téach san phdm ra bang cach loc va st dung sén

pham ma khéng can tinh ché thém.
Hiéu suit: 78%
Ca5H2oNeO3 (454,48)

2b  tert-butyl este cta axit {2-[3-({2-[(4-Xyano-phenylamino)-metyl]-1-metyl-1H-

benzoimidazol-5-carbonyl}-pyridin-2-yl-amino)-propionylamino]-etyl }-carbamic

oH,
N
OYCE =
0 N N —N
H,C H ! H
A
H.C I)(\/ NI _
Khudy dung dich chira san phidm 2a (2,20mMol), 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetrametyluronium tetrafloborat (TBTU, 2,20mMol) va N-metyl-morpholin

(2.20mMol) trong tetrahydrofuran khan (100 mL) & nhiét do trong phong trong thoi

gian 15 phat. Sau d6 bd sung tert-butyl este ctia axit (2-amino-butyl)-carbamic
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(2,20mMol) vao va khudy hdn hop nay & nhiét do trong phong trong thoi gian thém 24
gi® nira. Sau d6 pha loang hdn hop nay véi 40mL nude, tich san pham ra bing cach

chiét voi etyl axetat va tinh ché bang séc ky (silicagel; diclometan/metanol 15:1).
Hiéu suit: 61%
C32H36NgO4 (596,68)
Khéi phé (ESI): [M+H]" = 597
[M+H] =595

2c [2-(2-amino-etylcarbamoyl)-etyl]-pyridin-2-yl-amit cua axit 2-[(4-

Carbamimidoyl-phenylamino)-metyl]-1-metyl-1H-benzoimidazol-5-carboxylic

s
N

o 7\ NH

H NH
HZN/\/NWN l AN
o) N~

B6 sung san pham chira 2b (1,34mMol) vao dung dich HCI bdo hoa trong

2

etanol khan (30 mL). Khudy dung dich & nhiét do trong phong trong thoi gian 5 gid,
sau d6 lam bay hoi cho dén khd & nhiét d6 30°C. B6 sung etanol (30 mL) va amoni
cacbonat (13,0mMol) vao va khudy hén hop & nhiét do trong phong qua dém. Sau do6
dung mdi dugc 1am bay hoi, nguyén liéu con lai dugc nghién 5 14n voi khoang 4mL
hdn hop diclometan/metanol (30:1), loc va 1am bay hoi dé tach san pham ra tir mudi

vO0 co.

Hiéu suat: 27%

C27H31N90O2 (513,61)

Khéi phd (ESI): [M+CI] = 548/50
[M+HCI+CI] = 584/6

[M+H]* = 514
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2. Hoa chit

2.1 Héa chit dé tong hop chit phan ing

Tén Pic diém k¥ thuat | Nha cung cip Phan loai s6
Albumin huyét thanh Fluka 12309
bo, 1,4-benzoquinon Serva 11920
(BSA)

1,1°-Carbonyl-di- Fluka 21861
(1,2,4-triazol) cép phan tich Riedel-De Haén 33114
Axit xitric

N,N- dimetylformamit| dé tong hop Merck 822275
(DMF)

Etanol cAp phan tich Baker 8006
Ta dugc ciia Freund | Hoan chinh Sigma F-5881
(CFA)

Ta dugc ciia Freund | Khong hoan chinh | Sigma F-5506
(IFA)

Glyxerin Tinh khiét Merck 104093
peroxidaza cu cai 25000 U/ 100 mg | Boehringer 108090
nguwa HRP Mannheim '
CH»SOy4; cép phan tich Riedel-De Haén 30743
KH>POyg cAp phan tich Merck 4873
NaHCOj3 cip phan tich Merck 106329
NayCO3 cAp phan tich Merck 106392
(NHy4)2SO4 cép phan tich Merck 101217
o-phenylen diamin vién nén 30mg Sigma P8412
Natri perborat Tinh khiét Riedel-De Haén 11621
Thymol Tinh khiét Merck 8167
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2.2 Héa chit cho ELISA

Tén Pic diém ky Nha cung cap Phén loai s6
thuat

Axit xitric cap phan tich Riedel-De Haén | 33114

CH»SOy; cap phan tich Riedel-De Haén | 30743

KHyPOy4 cap phantich | Merck 4873

NapHPOy4 - 2 H)O | cdp phantich | Merck 6580

NaCl cAp phan tich Merck 6404

NaOH cap phan tich Merck 6498

o-phenylen diamin vién nén 30mg | Sigma P8412

Natri perborat Tinh khiét Riedel-De Haén | 11621

Tween 20 Tinh khiét Serva 37470
2.3 Pém cho ELISA

Tén Thanh phan Str dung

dém 1 NapHPO4 0,05 M/ KH»PO4 16p phu

0,15 M NaCl, pH="7,4

do on dinh: | 4 tudn ¢ nhiét d6 khoang +4°C
dém 2 nhu dém 1, véi BSA 5g/L dém thir nghiém
d6 6n dinh: 10 ngay & nhiét 4o khoang +4°C

dém 3 lam dém 1, chén vi dia; luu gitt
v6oi BSA 5g/L va thimerosal 0,1g/L
d6 6n dinh: 4 tudn & nhiét do khoang +4°C

dém 4 axit xitric 0,1M, diéu chinh dén pH | dém nén cho

= 5,0 bang NaOH, o-phenylen diamin
natri perborat 6,5mMol/L

d6 6n dinh: axit xitric:

6 thang & nhiét d0 khoang +4°C

v6i perborat:

10 ngay & nhiét d¢ khoang +4°C
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dung dich rtra | nuée, Tween 20 0,5g/L ria vi dia
d6 6n dinh: 10 ngay & nhiét 46 méi trudng xung

quanh
ngimg chat | HyS042,25M ngimg sy hién anh
phén img 5 nam & nhiét d6 méi truong xung | Mau o-phenylen
do6 on dinh: quanh diamin

Nudc tir hé théng xir Iy nudc tinh khiét Elgastat Maxima-siéu HPLC dugc sir

dung dé diéu ché dung dich dém.
3. Téng hop chit sinh mién dich

Dé kich thich hé mién dich & tho san sinh ra khang thé da dong chdng lai
dabigatran, ba chét sinh mién dich (sé ky hiéu GL256, GL258, va GL262,) dugc tong
hop bang cach cho bét cip cac hapten HAPTEN1 va HAPTEN2 véi protein mang
albumin huyét thanh bd (BSA) bang cach st dung 1,4-benzoquinon hoic 1,1’-
carbonyl-di-(1,2,4-triazol) 1am chit phan tmg bt cap.

Dé téng hop GL256, sir dung 1,4-benzoquinon 1am hop chit ¢ hai nhém chire
giéng nhau voi hai vi tri phan tng. Pau tién hop chit nay phan tng véi nhém amin &
pH axit chi & mot trong hai vi tri va & pH kiém & vi tri khac v6i mirc d6 polyme hoa
ti thiéu.

Téng hop GL258 va GL262 béng cach st dung 1,1’-carbonyl-di-(1,2,4-triazol)
lam chét phan tng bat cap v6i cac ty 18 ddu vao cua hapten so v6i protein mang khéc
nhau.

3.1 Toéng hop GL256

Bb sung 1,4-benzoquinon 0,416mMol (trong 1,5mL etanol) vao dung dich chira
BSA 0,75uMol trong 8,5mL dém KH;PO4 0,IM (pH = 4,5), va u trong thoi gian 1,5
gid trong bong t6i & nhiét do trong phong. Sau d6 dé dung dich qua cot sephadex G25
dugc can bang trong NaCl 0,15M dé loai bo luong 1,4-benzoquinon thira (thé tich cudi
1a 12,5 mL).

B6 sung tir tir 2,5mL (0,15uMol) dung dich BSA da tinh ché vao dung dich
chira hapten 525uMol cing véi khudy, hoa tan HAPTENI trong 2mL dém
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NaHCO3/Na,COs 0,1M (pH=8,5). Trong khi b6 sung dung dich BSA vao, diéu chinh
pH dén khoang 8,0. Ty 1é mol d4u vao clia hapten va protein mang 1a 3500:1.

Sau khi 0 & nhiét d9 trong phong qua dém, chét sinh mién dich dugc thim tach
6 lan dwa vao 1 lit nudc cit. Sic ky 16p mong thé hién rang khéng c6 ddm nao coa

hapten khong lién két con lai trong thé tiép hop hapten - chit mang.

Chét sinh mién dich duoc giit dong lanh trong cac lwong nhé & nhiét do -20°C.
Mirc do thay thé BSA bang hapten trong chét ndi trén bé mat cia chét sinh mién dich
1a khoang 1:18 nhur dwoc xac dinh bing phép do phd hép thu UV & bude séng 302nM.
Ham luong chat sinh mién dich trong dung dich cubi 12 0,75mg GL256 / mL.

3.2 Téng hop GL258

Piéu ché dung dich chira 158uMol HAPTEN2 trong 6,3mL N,N-
dimetylformamit (DMF) & nhiét d6 trong phong. B sung 158uMol 1,1°-carbonyl-di-
(1,2,4-triazol) vao va d4u tién 1 trong thoi gian 4 gid & nhiét do 10°C va sau d6 1 trong
thoi gian 30 phut & nhiét d6 trong phong. Kiém tra phan (mg hoa hoc bang sic ky 16p
méng va dat duge khoang tir 20 dén 25%.

Sau d6 hoa tan 0,75uMol BSA trong 2mL NaHCOs 0,13M va bd sung nhé giot
1mL N,N-dimetylformamit (DMF) véo trong khi khudy. Diéu chinh pH dén khoang
8,3. Sau d6 bd sung nhé giot dung dich hapten (6,3 mL) va 4mL NaHCOs 0,13M vao
dung dich BSA trong khi khudy va diéu chinh pH dén 8,4. Ty 18 mol diu vao cia
hapten va protein mang 1a 210:1 d4i vé6i chét sinh mién dich GL258.

Sau khi 0 & nhiét do trong phong qua dém cung v6i khudy, chét sinh mién dich
duogc tham tach 6 1an dva vao 1 lit nuée cit. Sic ky 16p moéng thé hién ring khong c6
d6m nao ciia hapten khong lién két con lai trong thé lién hop hapten - chit mang.

Chét sinh mién dich duoc giit dong lanh trong cic lwong nhd & nhiét dd -20°C.
Mirc d6 thay thé BSA bang hapten trong chét ndi trén b& mat cta chit sinh mién dich
1a khoang 1:5 nhu dugc xac dinh bang phép do phd hép thu UV & bude séng 302nM.
Ham lugng chét sinh mién dich trong dung dich cudi 14 0,28mg GL256 / mL
3.3 Toéng hop GL262

Piéu ché dung dich chira 225pMol HAPTEN2 trong 8,75mL N,N-
dimetylformamit (DMF) & nhiét d6 trong phong. B sung 225uMol 1,1°-carbonyl-di-
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(1,2,4-triazol) vao va U trong thoi gian 4 gio & nhiét d6 10°C. Kiém tra phan tmg héa

hoc bing séc ky 16p 16ng va dat duoc khoang tir 20 dén 25%.

Sau d6, hoa tan 0,49pMol BSA trong 2mL NaHCO; 0,13M va bd sung nhé giot
1mL N,N-dimetylformamit (DMF) véo trong khi khudy. Diéu chinh pH dén khoang
8.2. Sau d6 bd sung nho giot dung dich hapten (8,75 mL) va 6mL NaHCO3 0,13M vao
dung dich BSA trong khi khudy va diéu chinh pH = 8,3. Ty 1& mol diu vao ciia hapten

va protein mang 1a 460:1 d6i v6i chit sinh mién dich GL262.

Sau khi G & nhiét do trong phong qua dém cing v6i khudy, chit sinh mién dich
duge thdm tach 6 14n dya vao 1 lit nudce cit. Sic ky 16p méng thé hién rang khong co

d6ém nao cia hapten khong lién két con lai trong thé lién hop hapten-chit mang.

Chét sinh mién dich duoc giir dong lanh trong cac lugng nhéd & nhiét do -20°C.
Mirc d6 thay thé BSA bang hapten trong chat ndi trén bé mit chira cht sinh mién dich
1a khoang 1:32 nhu dugc xé4c dinh bang phép do phd hap thu UV & bude séng 302nm.
Ham lugng chit sinh mién dich trong dung dich cubi 1 0,71mg GL262 / mL

4. Tong hop thé lién hop
4.1 Téng hop GL261

DPiéu ché dung dich chia 37,4uMol HAPTEN2 trong 1,5mL N,N-
dimetylformamit (DMF) & nhiét d6 trong phong. Bb sung 37,5uMol 1,1’-carbonyl-di-
(1,2,4-triazol) vao va ddu tién 0 trong thoi gian 4 gid & nhiét dd 10°C va sau d6 1 trong
thoi gian 30 phut & nhiét do trong phong. Kiém tra phan wng héa hoc bang sic ky 16p
mong va dat dugc khoang tir 20 dén 25%.

Sau d6 hoa tan 1,125uMol peroxidaza ct cai ngua (HRP) trong 0,4mL NaHCO3
0,13M va bd sung nhé giot 0,267mL N ,N-dimetylformamit (DMF) vao trong khi
khudy. Piéu chinh pH dén khoang 8,2. Sau d6 bd sung nho giot 0,9mL dung dich
hapten (22,5 mL) va 0,57mL NaHCO3 0,13M vao dung dich HRP trong khi khudy va
diéu chinh pH dén 8,4. Ty 1& mol d4u vao cia hapten va HRP 1a 20:1 ddi véi thé tiép
hop HRP GL261.

Sau khi 1 & nhiét d6 trong phong qua dém ¢ diéu kién khudy, thé lién hop HRP
dugce tach ra khoi dung méi hitu co va luong thira hapten bang sic ky gel. Dung dich

nay di qua cot sephadex G25 can bang véi dém phosphat 0,1M c6 pH = 7,0.
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Nong d6 cudi cing ciia thé lién hop hapten-HRP (chat danh dAu, 5,64mg/ml)
duge ting vot voi BSA thu dugc ndng d6 khoang 10mg/ml, thu dugc thé tich cin bang
cuia glyxerin dé ngin sy déng bing va tinh thé thymol d& ngan su phat trién coa vi
khuén. Dung dich chét danh ddu dugc dan nhan sb ky hiéu GL261 va dugc luu gitt
mot phﬁn nhd & nhiét do -20°C.

Mirc do thay thé HRP bang hapten 13 1:0,2 nhu dwgc xac dinh bang quang phd
UV & budce song 302nm.

Hoat tinh cu thé cta chit danh déu duoc do trong dia vi chudn phong bé BSA
bang cach st dung o-phenylen-diamin (OPD) 1am chit nén va HRP gbc lam nguyén
liéu tham chiéu. Hon hop cac chuin HRP di pha loang hoic thé lién hop hapten-HRP
va dung dich chit nén dugc U trong thoi gian 30 phut trong béng t6i, dirng lai bang axit
sulphuric va do sw hap thu & buéc séng 490nm. Hoat tinh duy tri 1a 94 % d6i voi HRP
gbc va hoat tinh cu thé cia dang tiép hop trong glyxerin 1a 611U/mL.

Tém tat cac dac diém cua chat danh dau:

loai: HAPTEN?2 - peroxidaza cu cai ngua
(s6 ky hiéu GL 261)
ham lugng protein: 5,64mg/ml
hoat tinh cu thé: 108 U/mg 611U/mL
(chét nén Guajacol va HyO», 25°C)
luu gitr: & nhiét d6 khoang -20°C
thuc hién pha loang: 1:40000

5. Gay mién dich va san xuét khang thé
5.1 Gay mién dich trén thé

Mudi hai con thd cai chinchilla, 3 thang tudi, dwoc gdy mién dich véi nhil
tuong chira 100pg chit sinh mién dich GL256, GL258 va GL262 trong 0,5mL dung
dich NaCl 0,9 % va 0,5mL t4a dugc Freund hoan chinh (CFA). Sau do, tao mot s6 1an
gy mién dich ciing cb & thang tiép theo. Vi 1an gdy mién dich thit ba, st dung 0,5mL
t4 duge Freund khong hoan chinh (IFA). Mdi 1an gay mién dich dugc thyc hién & bbn

vi tri duédi da va bon vi tri trong co khac nhau.
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Nhém A — chét sinh mién dich GL256
Thé 1 #50

Thé 2 #51

Thé 3 #52

Thé 4 #53

Nhém B — cht sinh mién dich GL258
Tho 5 #54

Thé 6 #55

Thé 7 #56

Thé 8 #57

Nhém C — chdt sinh mién dich GL262
Thoé 9 #46

Thé 10 #47

Tho 11 #48

Thé 12 #49

So db gay mién dich

Ngay 1 Dau tién giy mién dich v&i 100pg chit sinh mién
dich/mL cho mdi con tho trong CFA

Ngay 29 Gay mién dichlan tht hai v6i 100ug chét sinh mién
dich/mL cho mdi con thé trong CFA

Ngay 57 Gay mién dichlin tht ba v6i 100pg chit sinh mién
dich/mL cho mdi con thé trong IFA
tinh trang sitc khoe ciia cac con thd cé thé thay ddi xdu
hon
bang cach st dung chét sinh mién dich GL256 va GL258
con thd 7 #56 khong dugce xir ly
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Ngay 67  Xuét huyét 1an dau tién (2mL cho mdi con thd)

Ngay 81 Gay mién dich l1an thir tw véi 100pg chéit sinh mién
dich/mL cho mdi con thé trong CFA

Ngay 91  Xuét huyét 1an thir hai (25mL cho mbi con thd)

Ngay 112 Gay mién dich 14n tht nam v6i 100pg chét sinh mién
dich/mL cho mdi con tho trong CFA

Ngay 122 Bi mét sy phan b céc s6 ctia con tho

Su xut huyét cubi cing 14n thir ba (kiét mau)*

*Cac con tho s6 tir 1 dén 12 bi kiét mau hoan toan sau khi gdy mién dich lan thtr nim

10 ngay.

Thuc hién lam kiét mau théng qua dong mach canh khi gdy mé biang xylazin
(Rompun®, Bayer, Leverkusen, Pirc) va ketamin hydrochlorit (Ketavet®, Parke-
Davis, Freiburg, D).

5.2 Phan tich huyét thanh thé

Chuin bi huyét thanh bing cach ly tim méau tho da déng. Thu dugc phin

protein bang cach két tiia amoni sulphat va khir mudi qua cot Sephadex G25.

Sang loc cac phan protein riéng 1& tir huyét thanh thd déi véi do chuin khang

dabigatran bang quy trinh ELISA chuén.
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Sang loc-ELISA:

Budc

Quy trinh

A

cac phén protein tir moi lan xuét huyét duoc hép phu qua dém & nhiét 4o
mdi trudng xung quanh trén cac dia vi chudn d6 (100 pL/giéng; 1, 2 hoic
4ng/mL) trong dém 1.

rira cac dia vi chuan do 4 1an, mdi 1an 450 pL

phong bé bang 250pL dém 3 trong thoi gian it nhit 1 gid

rira cac dia vi chuan do 4 1an, mdi lan 450pL

bd sung vao mbi giéng trong dia vi chudn dd, ba lan:
+  50pL dém 2
+  50pL chét chuén hiéu chinh trong dém 2

+  25pL thé tiép hop dabigatran- peroxidaza cu cai ngua (HRP) GL 261
(chat danh d4u vét) (1/40000)

bit kin céc dia vi chuan d9 bang 14 kim loai bam dinh, phén phdi hoan toan
mau vao tit ca cac dia vi chuan do. '

Ui trong 4 gid trong may lic & nhiét dd mai truong.

rira cac dia vi chuan do 4 1an, mdi 1an 450 pL

bd sung vao mbi giéng cia dia vi chudn d6 100pL o-phenylen diamin HCI,
2,7mg/ml (mot vién nén 30mg trong 11mL dém 4)

Wi trong 30 phit trong bong t6i & nhiét dd mdi trudng

b sung vao mdi giéng cua dia vi chuan d6 100pL H»>S0O4 (2,25 M)

lic trong 5 phut

doc hé sb hép thu; budc song thir nghiém: 490nm, budc séng tham chiéu:
650nm
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5.3 Phat hién khang thé khang dabigatran trong huyét thanh thé

Ba c0t sau cung: céc gié tri cua dabigatran

Xuét huyét 1an hai
Tho Chét gdy mién | Nongdo Nong do
dich pht (pg/ml)
~ [Mol] [Ext] %] [%]

1 #50 GL256 2 0 1,812 100%
2.E-12 1,574 87%

2.E-11 0,461 25%

2.E-10 0,059 3%

2 #51 GL256 1 0 2,193 100%
2.E-12 2,086 95%

2.E-11 1,515 69%

2.E-10 0,207 9%

3 #52 GL256 2 0 1)513 100%
2.E-12 1,419 94%

2.E-11 0,728 48%

2.E-10 0,107 7%

4 #53 GL256 2 0 1,474 100%
2.E-12 1)388 94%

2.E-11 0,848 58%

2.E-10 0,142 10%

5 #54 GL258 1 0 2;1 14 100%
2.E-12 1,892 89%

2.E-11 0,646 31%

2.E-10 0,159 8%

6 #55 GL258 1 0 1,295 100%
2.E-12 0;937 72%

2.E-11 0,265 20%

2.E-10 0,140 11%

7 #56 GL258 2 0 1,61 1 100%
2.E-12 1,372 85%

2.E-11 0,424 26%

2.E-10 0,145 9%

8 #46 GL258 1 0 1’640 100%
2.E-12 1)290 79%

2.E-11 0,425 26%

2.E-10 0,196 12%

9 #47 GL262 2 0 1)854 100%
2.E-12 1,534 83%

2.E-11 0,530 29%

2.E-10 0,254 14%

10 #48 GL262 2 0 1)458 100%
2.E-12 1,142 78%

2.E-11 0,300 21%

2.E-10 0,131 9%

11 #49 GL262 4 0 1,646 100%
2.E-12 1,393 85%

2.E-11 0,460 28%

2.E-10 0,257 16%

12 #50 GL262 2 0 1,605 100%
2.E-12 1,400 87%

2.E-11 0,389 24%

2.E-10 0,109 7%
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Final Xuat huyét lan cubi

EO The ™ Chgrsinh | Neng 05 Ning d
.x . - 'm .
mién dich o HE | [Ext] (%]
1 ? 1 0 1589 100%
2.E-12 1,442 91%
2.E-11 0,491 31%
2.E-10 0,130 8%
2 7 7 0 1375 100%
2.E-12 1,041 76%
2.E-11 0,293 21%
2.E-10 0,101 7%
3 ? 1 0 1400 100%
2,12 1,081 7%
2.E-11 0,288 21%
2.E-10 0,097 7%
7 7 1 0 1,183 100%
2.E12 0882 75%
2.E-11 0,396 33%
2.E-10 0,183 15%
5 7 1 0 1336 100%
2.E412 1,066 80%
2.E-11 0,183 14%
2.E-10 0,057 4%
6 7 1 0 1214 100%
2.E-12 0,976 80%
2.E-11 0,250 21%
2.E10 0,123 10%
7 7 2 0 22 100%
2,12 1,702 93%
2,611 0,661 36%
2.E410 0,188 10%
8 7 2 0 1234 100%
2.E-12 1,085 88%
2.E11 0671 54%
2.E-10 0,147 12%
g 7 1 0 1811 100%
2.E-12 1,862 97%
2.E-11 0,980 51%
2.E-10 0,292 15%
10 ? 1 0 1933 100%
212 1801 98%
2.E-11 1,055 55%
2.E-10 0,076 4%
T 7 7 0 1874 100%
2.E-12 1817 97%
2.E-11 1539 82%
2.E410 0,181 10%
12 7 2 0 1598 100%
2.E-12 1,425 89%
2.E11 0,475 30%
2.E-10 0,050 3%

Sau khi sang loc cdc phan protein cua tat cd cac con tho tir 1an xuat huyét 2,

thdy ro rang con tho s 5 (#54) c6 dd chuén ciia khang thé khang dabigatran cao nhat
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v6i hapten HAPTEN2 dugc wu tién. Hon nita, c6 kha nang thay thé chit danh déu vét
tir vi tri lién két khang thé chi bang lwong nhé chét dang dwoc phén tich (dabigatran).

Pé sang loc 14n xudt huyét cubi cing 3, sit dung thay thé chit danh diu vét tir vi
tri lién két khang nguyén bang luong nhé chit dang dugc phan tich (dabigatran) lam
tiéu chudn quyét dinh chinh, do su mit thong tin v& chit sinh mién dich duoc sir dung.

Do d6 str dung con thd s6 2,3 va 5 cho su tinh ché thém.
5.4 Tinh ché khang thé da dong

Khang huyét thanh cta con thé sb 5 (#54) 1an xudt huyét 2 va cia cac con thod
s6 2, 3 va 5 lan xuét huyét 3 (xuét huyét cudi cing) dugc két tha véi amoni sulphat.
Chét két tia dugc ly tAm trong 30 phit & nhiét do 10°C & téc d6 4500 U/phit, duogce
tach ra khoéi dung dich va dugc hoa tan lai trong dém Tris. Lap lai quy trinh nay. Thuc
hién tinh ché thém bang sic ky 4i luc trén protein A sepharoza FF. Pém & cot 1a Tris
0,01M c6 pH = 7.5 va glyxin 0,1M c6 pH = 3,0 duoc str dung dé tach rira. Cac phan
chira IgG & tho dugc két hop lai voi nhau. Nong do protein dugc xac dinh bing quang
phd hoc UV & bude séng 280nm.

Toém tat cac dac dieém cia khang the:

chét sinh mién dich: | HAPTEN2-BSA (s6 ky hiéu GL258)

tho: huyét thanh sb 5 (#54) (xudt huyét s6 2)
ham lugng protein: 1,85mg/mL
luu giit: & nhiét 4o khoang -20°C

chét sinh mién dich: HAPTEN1-BSA (GL256) hodc
HAPTEN2-BSA (s6 ky hiéu GL258) hoic

tho: HAPTEN2-BSA (s6 ky hiéu GL262)
ham lugng protein: huyét thanh s6 2 dugc thu lai (xuit huyét cudi cing)
luu gifr: 3,9mg/ml

& nhiét do khoang -20°C
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chét sinh mién dich:| HAPTEN1-BSA (GL256) hoic
HAPTEN2-BSA (s6 ky hiéu GL258) hoic
tho: HAPTEN2-BSA (s6 ky hiéu GL262)

ham luong protein: | huyét thanh s6 3 (xuit huyét cubi ciing)
luu giit: 9,96mg/ml
¢ nhiét do khoang -20°C

chét sinh mién dich:] HAPTEN1-BSA (GL256) hoic
HAPTEN2-BSA (s6 ky hiéu GL258) hoic
thé: HAPTEN2-BSA (s6 ky hiéu GL262)

ham luong protein: | huyét thanh s 5 (xuét huyét cudi cling)
luu gift: 5,72mg/ml

& nhiét 4o khoang -20°C

I1. Trung hoa dabigatran

Thuc hién hai loat thir nghiém dé thé hién hiéu qua cia cac khang thé khang lai
hoat tinh chéng déng clia dabigatran in vitro. Bén khang thé da dong nhan duoc trong
phong thi nghiém va dugc thir nghiém thém trong huyét thanh ctia ngudi. Chiing duoc
thir nghi€m trong thir nghiém chirc ndng, thoi gian dong mau trombin.

M0 ta thi nghiém:

Huyét thanh ngudi dwoc thu trong thoi gian ngin bing cach dua toan bd mau
vao trong natri xitrat 3,13%. Sau dé ly tim dé thu duoc huyét thanh khong c6 tiéu cau
va chuyén dén éng phan tach va lam dong lanh cho dén khi cin vao ngay thir nghiém.

Lam tan huyét thanh & nhiét 6 37°C vao ngay thir nghiém.

Thoi gian dong méu trombin duge thuc hién nhu sau. Piu tién pha loing
trombin theo chi d4n ciia nha san xuét (3 IU/mL trombin) trong dém cung cép (kit thir
nghiém Dade Behring) va 1am 4m so bd dén nhiét d6 37°C. Dich pha lodng nay dugc
sir dung trong vong 2 gid diéu ché. T4t ca cac thir nghiém déu duge thuc hién trong
may lam dong CL4 c6 béan trén thi truong (Behnk Electronics, Norderstadt, Dirc).
50uL huyét thanh duoc hut bang dng pipet vao cac cuvet dugc cung cip c6 khudy tir

va dugc khudy trong thoi gian 2 phit trong giéng dwgc gia nhiét trude dén nhiét do
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37°C trong may CL4. O thoi diém nay bd sung 100puL dung dich trombin vao va thoi
gian can dé miu huyét thanh dong lai duoc may CL4 ty dong ghi lai. U dabigatran
trudc trong thoi gian 5 phut trong huyét thanh trong chiu thuy tinh cung cip, trude khi
bd sung trombin vao va bat dau do. Néu khang thé ciing duoc thir nghiém (trén 50pL
dung dich gbc), U thém trong thoi gian 5 phut nita & nhiét dd 37°C trude khi bat dau
dong lai (nghia 1 tong thoi gian @ v6i dabigatran 12 10 phut véi dabigatran, tong thoi

gian @ voi khang thé 14 5 phut va sau d6 bét dau 1am dong lai véi trombin).

Ban déu tao ra dudng cong chuén dabigatran bang cach bd sung ting dan cac
ndéng do dabigatran vao huyét thanh ngudi va do thoi gian dong sau khi bd sung
trombin vao (Fig.1). C6 su ting thoi gian d6ng méu trombin phu thudc néng do theo

su ting cac ndng do dabigatran.

V6i bo thir nghiém trung hoa thir nhit, bd sung nong do dabigatran phi hop vé
1am sang 1a 200nM vao tit ca cac mAu huyét thanh dé trung hoa. TAt ca 4 ché pham
khang thé déu c6 kha nang rat ngin thoi gian déng trong huyét thanh chira dabigatran
(Fig.2). Mitc d6 1am trung hoa c6 lién quan dén ndng dd protein trong mdi ché pham
khang thé. Sau d6 dung dich khang thé c6 ndng dd cao nhit (D) dugc pha lodng theo
bac va duoc thir nghiém kha ning trung hoa hoat tinh chdng déng dabigatran 200nM
trong mbi bd thir nghiém riéng. C6 thé nhin thdy trong Fig.3, c6 su tc ché hoat tinh
chéng dong do dabigatran gay ra phu thudc ndng d6 theo cic ndng do khang thé ting
dan. Hon nira, khi b sung khang thé da dong ciia thd khong dic hiéu (blue square)
vao huyét thanh chira dabigatran, n6 c6 kha ning lam trung hoa hoat tinh chéng dong.
Su phu thudc vao ndng do va khong trung hoa khang thé khong dic hiéu thé hién rang

viéc d4o ngugc sy chéng dong ctia khang thé 1a dic hiéu cho dabigatran.

Tuy nhién, cic ndng do dabigatran nay chi phi hop vé 14m sang, va su xuét
huyét hodc qua liéu hau nhu s& x4y ra & cac ndng dd cao hon. Do d6 kha ning khang
thé trc ché duoc hoat tinh chdng doéng ¢ ndng do dabigatran cao nhat (500nM) trong
dudng cong chuén trong Fig.1 ciing duoc thir nghiém. Fig.4 minh hoa ring khang thé

D c6 thé ciing rc ché dugc cac nong dd dabigatran cao.
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II1. San xuit va mé ta dic tinh cia cic khang thé khang dabigatran don dong
1. San xuét cac khang thé khang dabigatran don dong va Fabs

Gay mién dich cho c4c con chudt bing Haptenl (xem vi du 1.1) duoc tiép hop voi
protein mang nhu hemoxyanin va globulin mién dich va tao ra cic dong lai theo cac
quy trinh chuan. Khang thé don dong dugc tinh ché tir chit ndi trén bé mit cia canh
truong duoc lién két véi cac thé tiép hop dabigatran-protein va lién két nay co thé
dugc hoan thanh véi dabigatran trong dung dich ¢6 su we ché ban tdi da & cac nong do
trong khoang tur 1 dén 10nM. Céc Fab dugc tao ra tir su phan cit céac khéng thé don

dong bang papain cung véi sy tiét ra vé sau cua vung Fe thong qua protein A.

Cac vung bién ddi cua chudi ning va chudi nhe cia khang thé chudt dugc tach
dong va dugc tao trinh tu bang cach sit dung cac quy trinh chuidn. Cac trinh tu nay
duogc x4c nhan bang phén tich protein bang khéi phd va xac dinh trinh tu cic khang thé
dAu tan cing N. C4u tric ADN ma héa khang thé kham bao gdm cac ving bién dbi &
chuot diac hi€u va céac vung hé‘mg dinh IgG & ngudi dugce tao ra va protein dugc biéu

hién trong cac té bao HEK 293T va dugc tinh ché.
2. Mo ta dic diém ciia cic khang thé khang dabigatran don dong va Fabs

Trinh tu ctia cac viing bién ddi ctia ba dong khang thé don dong dugc mé ta trong
Fig.5 va 6. Céc trinh tu axit amin ca cac ving bién ddi ciia dong vé tinh 13 dugc mé
ta trong Fig.5 (DBG 13 VH, chudi ning, SEQ ID NO: 16) va Fig.6 (DBG 13 VK,
chudi nhe, SEQ ID NO: 17). Céc trinh ty axit amin cta cac ving bién ddi cia dong vo
tinh 14 dwgc mo ta trong Fig.5 (DBG 14 VH, chudi ning, SEQ ID NO: 18) va Fig.6
(DBG 14 VK, chudi nhe, SEQ ID NO: 19). Céc trinh tu axit amin cta cic ving bién
d6i ciia dong 22 dugce mo ta trong Fig.5 (DBG 22 VH, chubi nang, SEQ ID NO: 20) va
Fig.6 (DBG 22 VK, chudi nhe, SEQ ID NO: 21).

Dong v6 tinh khang thé don dong & chudt 22 duoc thir nghiém vé kha nang trung
hoa hoat tinh chéng déng dabigatran trong huyét thanh ngudi trong thir nghiém thoi
gian dong mau trombin duoc chi ra trong vi du II. Khang thé nay d4o nguoc hoan toan
su kéo dai thoi gian dong phu thudc tromin qua trung gian dabigatran trong huyét
thanh nguoi theo cach phu thudc lidu lwong (Fig.7). Khang thé nay ciing c¢6 hiéu qua

trc ché chirc nang dabigatran trong mau toan phin & ngudi. Fab A sinh ra tir khang thé
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ndy ngin chan hoat tinh dabigatran trong huyét thanh ngudi ching t6 ring ving lién

két khang nguyén don tri c6 thé trung hoa hoat tinh chéng dong cia hop chat. (Fig.8).

Con duong chuyén héa chinh ciia dabigatran trong ngudi thong qua su glucuronit
hoa cta gbe carboxyl. Dabigatran axylglucuronit d dugc thé hién c6 hoat tinh dugc Iy
(Ebner et al., Drug Metab. Dispos. 2010, 38(9):1567-75). Bé thir nghiém xem liéu
dong v6 tinh khang thé don dong ¢ chudt 22 c6 thé trung hoa cac co ché nay hay
khong, tinh ché cac dabigatran axylglucuronit tir nu6e tiéu ctia khi rhesus da duoc xir
ly bang dabigatran va dugc danh gi4 trong thir nghiém thoi gian dong mau trombin.
Khang thé 1am dao nguogc su kéo dai thoi gian dong phu thudc trombin qua trung gian
dabigatran axylglucuronit theo cach phu thudc lidu lugng trong huyét thanh ciia ngudi
¢6 hiu quéa twong ty nhu hiéu qua quan sit d6i voi dabigatran (Fig.9). Do d6 khéng
thé nay c6 hiéu qua phong bé hoat tinh chéng dong ctia cac chit chuyén hoa dabigatran

duoc tim thiy trong co thé nguoi.

Ai lyc ctia Fab va khang thé kham chudt-ngudi ma bao gdm céc ving bién doi cua
cac dong vo tinh 22, 13 va 14 va cac viing hiang dinh globulin mién dich & ngudi (ving
hing dinh chudi nhe: SEQ ID NO: 44; ving hing dinh chudi ning: SEQ ID NO: 45)
duoc xac dinh béng cach st dung k¥ thuat Kinxa. U mot néng d6 cb dinh Fab hodc
khang thé kham véi cac ndng d dabigatran khac nhau cho dén khi dat dén cén bang.
Sau khi 1, x4c dinh ndng d6 cia cac khang thé tu do bang cach bit giit khang thé trén
cac hat Neutravidin duoc lién két v6i chit twong tu dabigatran dugc tiép hop Biotin.
Phat hién Fab da bét giit bang doan F(ab')2 khang IgG chudt (dic hiéu Fab) dugc gin
nhan FITC. Phat hién ra cac khang thé kham dugc bét giit voi khang thé khang IgG
ngudi duoc tiép hop Cy5. Céc hing s phan ly dugc tinh toan bang cach sir dung mo
hinh lién két 1:1. Cac két qua tir cac thir nghiém nay duoc tong hop trong bang dudi

day.

Al luc cia khang thé khang dabigatran

Khang thé K biéu kién
Fab dong vo tinh 22 48pM
Ab kham dong vo tinh 22 34pM
Ab kham dong vo tinh 13 60pM
Ab khdm dong vo tinh 14 46pM
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Céa hai Fab va khang thé kham déu lién két véi abigatran véi ai luc cao.

3. Tao khang thé khang dabigatran don dong dwoc lam giéng nhw ciia ngwdi va
Fabs

Dé giam bat kha niang gy mién dich sau khi sir dung cho nguoi, cac khang thé
don dong chudt dugc ‘lam giéng nhu cia nguoi’. Cac trinh tu mach khung & ngudi
dugc chon loc cho chudt dan dén dya vao su tuong déng mach khung, cAu trac CDR,
gdc kiéu mau dugc bao toan, gbe chén kin bé mit chung dugc bao tdn va cac thong sb
khac. Sy thay thé dic hiéu cua cac gbe axit amin trong cac vi tri mach khung nay c6
thé 1am cai thién cac khia canh khac nhau vé hiéu qué cua khéang thé bao gém ai luc
lién két va/hodc do 6n dinh, toan bo da dugc ching to trong cac khéng thé dugc lam
gidng nhu cia ngudi dugc tao ra bing cach "trao ddi truc tiép" cac CDR hodc céc
HVL vao cac ving mach khung dong mam. Cac Fab ma thé hién lién két t&t hon hoic
tuong duong va thé hién su biéu hién dugc cai thién so véi Fab kham géc duoc lua
chon dé mé ta thém dic diém. Céc trinh tu axit amin cua cac vung bién dbi cua Fab
duoc lam gibng nhu ciia ngudi duge mo ta trong Fig.5 (Eng VH 14, SEQ ID NO: 22;
ENG VH 15, SEQ ID NO: 24; va ENG VH 31, SEQ ID NO: 26) va trong Fig.6 (Eng
VK 11, SEQ ID NO: 23; ENG VK 17, SEQ ID NO: 25; va ENG VK 18, SEQ ID NO:
27). Fab bao gdm Eng VH 15 va Eng VK 18 (chudi nhe: SEQ ID NO: 37; chudi ning:
SEQ ID NO: 36) dugc biéu hién truc tiép trong céc té bao CHO va duoc tinh ché béng

cach s dung nhua lya chon Kap va nhua Protein G.

Fab bao gdm Eng VHI15 va Eng VK 18 ciing duoc bién dbi thanh IgG c6 d6 dai
ddy du trong dang IgG1KO (chudi nhe: SEQ ID NO: 35; chudi ning: SEQ ID NO:
40). IgG1KO (bét hoat chirc ndng tac dong) c6 hai dot bién trong viung Fc, Leu234Ala
va Leu235Ala, ma lam giam chirc ning tic dong nhu FcgR va lién két bd thé. Dang
IgG dugce md ta trong tai li€u (vi du xem Hezareh et al. (2001) Journal of Virology 75:
12161-12168). Khang thé khang dabigatran dugc 1am giéng nhu ciia ngudi tiy ¥ bao
gdm céc thay thé axit amin cu thé trong cac ving khung lién ng hoic dong méam.
Khang thé 18/15 duoc biéu hién trong cac té bao HEK 293T hoic té bao CHO va dugc
tinh ché. Cac doan Fab duoc tao ra tir su phan cit cac khang thé nguyén ven bang Lys-

C hic papain va dugc tinh ché dé loai ra ving Fc théng qua protein A.
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4. Mb ta dic diém cia cac Fab khang dabigatran

Doan Fab 18/15 dugc tao ra tir sy phan cit khang thé nguyén ven bang Lys-C
dugc thir nghiém kha nang lam trﬁng hoa hoat tinh chéng déng dabigatran trong huyét
thanh nguoi trong thtr nghiém thoi gian d6ng mau trombin dugc chi ra trong vi du II.
Fab nay 1am ddo nguoc hoan toan su kéo dai thoi gian dong mau phu thudc tromin qua
trung gian dabigatran trong huyét thanh nguoi theo cach phu thudce lidu lwong véi ICso
1a 2,6nM (Fig.10). Doan Fab biéu hién truc tiép va doan Fab duoc tao ra tir sy phan cat
khang thé nguyén ven bang papain cling lam trung hoa dugc hoat tinh chéng dong

dabigatran v6i ICs 1an luot 12 2,6 va 2,7nM.

Ai luc cua Fab 18/15 duoc tao ra tir sy phan cit khang thé nguyén ven béng
Lys-C va Fab dugc biéu hién truc tiép dugc xac dinh trén thiét bi BIAcore bang cach
stt dung k¥ thuat SPR. Céac Fab dugc u trude véi cac ndéng do dabigatran ting dan
trong thoi gian 30 phut & nhiét d¢ trong phong. Hon hop nay dugc chay qua mét chip
cam tmg dugc phu chat twong tu dabigatran dugc tiép hop biotin da ¢ dinh va lién két
khong c6 Fab duoc kiém soat. Str dung dang thr nghiém canh tranh dung dich nay, cac
gia tri Kp cua Fab dbi véi dabigatran dugc xéac dinh 1a 0,16pM dbi voi Fab duoc tao ra

tir Lys-C va 0,45pM cho Fab duoc biéu hién truc tiép.
Thir nghi€ém in vivo véi Fab dwgc tao ra tir sy phian ciit bing papain

Céc con chudt (chudt Wistar duc, ~300g) duoc gy mé bang pentobarbital bing
cach tiém tinh mach nhanh (60mg/kg, ti€ém trong mang bung) va truyén lién tuc dé duy
tri gdy mé (20 mg/kg/gio, tiém trong mang bung) va dugc dat vao cac tAm sudi & nhiét
do 37°C dé duy tri nhiét d6 bén trong co thé. Pong mach canh dugc tach ra va dua 6ng
thong vao co thé dé 1y miu méu va dua héa chét vao tinh mach canh phai. Pau tién
tiém tinh mach nhanh dabigatran vao (0,3uM/kg) va sau do truyén (0,1pM/kg/gid)
trong thoi gian 20 phut dé c6 duge cac mirc huyét thanh & trang thai 6n dinh. Sau thoi
gian 20 phut, tiém Fab vao trong tinh mach bang cach tiém tinh mach nhanh & céc
ndéng d6 dang mol hodc ban déng mol thong qua tinh mach canh trai. Cac mau mau
(pha loang 1/10 trong natri xitrat 3,13%) dugc 14y ra & dudng co s& (-20, -2 phut) va &
cac khoang thoi gian khac nhau trong 30 phut sau khi ti€ém Fab.

Hiéu qua chéng dong clia dabigatran dugc do 14 thoi gian déng mau toan phan,

bao gbém thoi gian trombin (TT) va thoi gian tromboplastin dwge hoat hoéa mot phan
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(aPTT). Tom lai, thoi gian trombin dugc thé hién trén may xét nghiém d6éng mau bing
cach bd sung 50uL mau toan phin vao trong giéng da dugc lam 4m trudc dén 37°C.
B4 sung trombin (Siemens Healthcare, Marburg, Puc) ¢6 ndng d6 3,0U/mL vao
(100puL thé tich) va thoi gian can dé lam déng miu duoc ghi lai. aPTT mau toan phan
duoc thuc hién bﬁng cach 1am 4m trudc 50uL mau toan phén dén nhiét do 37°C trong
may xét nghiém déng mau va bd sung 50uL chit phan ing aPTT (Roche Diagnostics,
Mannheim, Pic) vao trong thoi gian 3 phut. Bit du thoi gian déng bang cach bd sung
50pL canxi clorua c6 ndéng d 0,025M (37°C) vao. Sau d6, thoi gian cin dé dong mau

mau toan phén dugc ghi lai.

Két qua ctia Fab 18/15 (chudi nhe: SEQ ID NO: 37; doan Fd chudi ning: SEQ
ID NO: 41; duogc tao ra tir sy phan cat globulin mién dich hoan toan b%\ng papain dugc
biéu hién trong cac t& bao CHO) khi tiém liéu don trong tinh mach & liéu luwong déng
mol dabigatran dugc thé hién trong Fig.11 va 12. C6 dugc su tc ché hoat tinh chéng
déng dabigatran nhanh, hiu nhu ngay l4p tirc, duge do 1a ca TT (Fig.11) va aPTT
(Fig.12) trong dang nay. Trong vong mot phut tiém, hoat tinh chéng dong dabigatran
bi trung hoa hoan toan dudi mirc vach co sé. Hoat tinh nay dwgc duy tri qua 20 phat,

dir cho dang truyén lién tuc dabigatran trong tinh mach.

Vi liéu lwong thdp hon, mot nira lidu lugng mol dabigatran duge cung cép, ban
d4u ciing 1am giam ca TT (Fig.13) va aPTT (Fig.14). Tuy nhién, diéu nay khong duoc
duy tri ngay ca khi sir dung lidu lugng cao hon dudi cac diéu kién truyén dabigatran

lién tuc.

Do d6, cac két qua nay chimg t6 su trung hoa hoat tinh chéng déng dabigatran
¢ thé dy bao duge phu thude lidu lugng va rat nhanh sau khi tiém liéu don Fab khang

dabigatran vao trong tinh mach ciia m6 hinh dong vat nay.
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1. Phan tir khang thé c6 tinh dic hiéu lién két véi dabigatran, trong d6 phan tr nay
chira ving bién dbi chudi nang véi CDR1 ¢6 SEQ ID NO: 1, CDR2 ¢6 SEQ ID NO: 7,
CDR3 ¢6 SEQ ID NO: 10, va ving bién dbi chudi nhe véi CDR1 ¢6 SEQ ID NO: 13,
CDR2 ¢6 SEQ ID NO: 14, va CDR3 ¢6 SEQ ID NO: 15.

2. Phén tir khang thé theo diém 1, trong d6 phan tir nay chira ving bién dbi chudi ning

¢6 SEQ ID NO: 24, va ving bién d6i chudi nhe ¢6 SEQ ID NO: 27.

3. Phan tir khang thé theo diém bt ky trong s6 cac diém néu trén, trong d6 phan tir nay
1a khang thé don dong, khang thé ngudi, khang thé dugc lam gibng clia ngudi, khang
thé kham, doan khéng thé, cu thé 1a doan Fab, Fab', hoic F(ab'), khéng thé chudi don,
cu thé 1a doan bién d6i chudi don (scFv), phan tir dugc mién dich modun nhé (SMIP),

hozc khang thé kép.

4. Phan tir khang thé theo diém 3, trong d6 phén tir nay 1a scFv, trong d6 mién bién dbi
chudi ning va mién bién d6i chudi nhe dugc lién két v6i nhau bing peptit lién két
duoc chon tir nhém gém SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, va SEQ
ID NO: 31.

5. Phan ti khang thé theo diém 3, trong d6 phén tir nay c6 chudi ning chita SEQ ID
NO: 40, va chudi nhe chira SEQ ID NO: 35.

6. Phan tir khang thé theo diém 3, trong d6 phén tir ndy la phan tir Fab c6 doan Fd chira
SEQ ID NO: 36, hodc SEQ ID NO: 41, va chudi nhe chra SEQ ID NO: 37.

7. Phan tir khang thé theo diém 6, trong d6 phan tir ndy c6 doan Fd chira SEQ ID NO:
36, va chudi nhe chita SEQ ID NO: 37.

8. Phuong phap san xuit phan tir khang thé theo diém bét ky trong sb cac diém néu

trén, trong d6 phuong phap nay bao gdm cac budc:
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(a) tao ra té bao chu chira mt hodc nhi€u axit nucleic ma hoa phan tir khang thé
da néu trong moi lién hé vé mat chirc nang vaéi trinh tu kiém soat bi€u hién;
(b) nudi cay té bao chu nay; va

(c) thu hdi phén tir khang thé tir canh truong té bao.

9. Kit bao gdm:
(a) khang thé theo diém bét ky trong s6 cac diém tir 1 &én 7, hoic dugc phim
chira no;
(b) dugc phdm chira dabigatran, dabigatran etexilat, tién dugc chét cia
dabigatran hodc mudi duge dung cua chung;
(c) d6 chua; va

(d) nhan.

10. Kit theo diém 9, trong d6 mudi duoc dung cia dabigatran etexilat 1a mudi mesylat.

11. Kit theo diém 9 hoic 10, trong d6 néng do trong mot don vi liéu dabigatran,
dabigatran etexilat, tién dugc chit cua dabigatran hoic mudi dugc dung cia ching
nam trong khoang tir 75 mg dén 300 mg, mot 1an mot ngay (QD) hodc hai 1an mot

ngay (BID).

12. Kit bao gom:
(a) duogc phém thtr nhét chira dabigatran, dabigatran etexilat, tién dugc chét cua
dabigatran hodc mudi dugc dung cua chung;
(b) dugc phidm thir hai chira khang thé theo diém bat ky trong sb cac diém tir 1
dén 7;
(c) huéng dan dé sir dung riéng duoc pham thir nhit va duge pham thi hai cho
bénh nhan;
trong d6 dugc phdm thir nhit va duge pham thir hai duoc chira trong céc do chira riéng
r& va duoc phdm thir hai dé dung cho bénh nhan can trung hoa hodc trung hoa mot

phén dabigatran hodc 1-O-axylglucuronit ciia dabigatran.

13. Dugc phdm chira phan tir khang thé theo diém bét ky trong s6 cac diém tir 1 dén 7,

va chit mang duoc dung.
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DANH MUC TRINH TU

<110> Boehringer Ingelheim International GmbH

<120> PHAN TU KHANG THE TRUNG HOA HOAT TINH CUA CHAT CHONG DONG,
PHUONG PHAP SAN XUAT VA KIT BAO GOM PHAN TU KHANG THE NAY

<130> P01-2585/W0/1

<160> 45

<170> PatentIn version 3.3
<210> 1

<211> 10

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> VH CDR1 A

<400> 1

Gly Phe Ser Leu Thr Ser Tyr Ile Val Asp

1 5 10
<210> 2

<211> 10

<212> PRT

<213> Trinh ty nh8n tao

<220>
<223> VH CDR 1B

<400> 2

Gly Phe Ser Leu Thr Asn Tyr Ile Val Asp

1 5 10
<210> 3

<211> 16

<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> VH CDR2 A

<400> 3

val Ile Trp Gly Ala Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys Ser

1 5 10 15
<210> 4
<211> 16

<212> PRT
<213> Trinh tu nhén tao
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<220>
<223> VH CDR2 B

<400> 4

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

1 5 . 10 15
<210> 5

<211l> 16

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> VH CDR2 C

<400> 5

val Ile Trp Ala Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Arg Ser

1 5 10 15
<210> 6

<211> 16

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> VH CDR2 D

<400> 6

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

1 5 10 15
<210> 7
<211l> 16

<212> ‘PRT
<213> Trinh tu nhdn tao

<220>
<223> VH CDR2 E

<400> 7

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

1 5 10 15
<210> 8

<211> 16

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> VH CDR2 F

<400> 8
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Val Ile Trp Ala Gly Gly Ser Thr Ala Tyr Asn Ser Ala Leu Arg Ser

1 5 10 15
<210> 9

<211> 14

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> VH CDR3 A

<400> 9

Ala Ala Tyr Tyr Ser Tyr Tyr Asn Phe Asp Gly Phe Ala Tyr

1 5 10
<210> 10

<211l> 14

<212> PRT

<213> Trinh tu nhin tao

<220>
<223> VH CDR3 B

<400> 10

Ala Ala Tyr Tyr Ser Tyr Tyr Asn Tyr Asp Gly Phe Ala Tyr

1 5 10
<210> 11
<211l> 16

<212> PRT
<213> Trinh ty nhin tao

<220>
<223> VK CDR1 A

<400> 11

Lys Ser Ser Gln Ser Leu Leu Tyr Thr Asn Gly Lys Thr Tyr Leu Tyr

1 5 10 15
<210> 12
<211> 16

<212> PRT
<213> Trinh ty nhin tao

<220>
<223> VK CDR1 B

<400> 12

Lys Ser Ser Gln Ser Leu Leu Tyr Thr Asn Gly Lys Ser Tyr Leu Tyr

1 5 10 15
<210> 13
<211> 16
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<212>
<213>

<220>
<223>

<400>

PRT

Trinh ty nhdn tao

VK CDR1 C

13

Lys Ser Ser Gln

1

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

<220>
<223>

<400>

14
7
PRT

19861

Ser Leu Leu Tyr Thr Asp Gly Lys Thr Tyr Leu Tyr

5

Trinh tuy nhén tao

VK CDR2

14

Leu Val Ser Lys

1

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

<220>
<223>

<400>

15
9
PRT

Leu Asp Ser
5

Trinh ty nhdn tao

VK CDR3

15

Leu Gln Ser Thr

1

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

<400>

Asp Val Gln

1

Ser Leu Ser

Ile Val Asp

Gly val Ile

50

16

122

PRT

Chudét nha

16

20

35

10

His Phe Pro His Thr

5

Leu Lys Gln Ser Gly

5

Ile Thr Cys Thr Val

Trp Val Arg Gln Ser

Trp Gly Ala Gly Ser

55

10

Pro Gly Leu Val Ala Pro

Ser Gly Phe Ser Leu Thr

25
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30

Pro Gly Lys Gly Leu Glu

45

Thr Asn Tyr Asn Ser Ala

60

15

Ser Gln

15

Ser Tyr

Trp Leu

Leu Lys



Ser Arg Leu
65

Lys Met Asn

Ser Ala Ala

Gly Gln Gly
115

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

17
112
PRT

<400> 17

Asp Ile Val
1

Gln Pro Ala

Asn Gly Lys

35

Pro Lys

50

Arg

Asp Phe

65

Arg

Ser Arg Val

Thr His Phe

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

18
122
PRT

<400> 18

Asn

Ser

Tyr

100

Thr

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Ile

Leu

85

Tyr

Leu

Chudét nha

Thr

Ile

Tyxr

Ile

Gly

Ala

85

His

Chudét nha

Thr

70

Gln

Ser

val

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Lys

Thr

Tyx

Thr

Thr

Cys

Tyr

Leu

55

Gly

Asp

Phe
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Asp Asn Ser

Thr
90

Asp Asp

Asn Phe

105

Tyr

val
120

Ser Ala

Thr
10

Pro Leu

Ser Ser

25

Lys

Trp Leu Leu

40

Val Ser Lys

Ser Gly Thr

val
90

Leu Gly

Gly Gly

105

Gly

Lys Asn Gln Val
75

Ala Ile Tyr Tyr

Asp Gly Phe Ala
110

Leu Ser Val Thr

Gln Leu

30

Ser Leu

Gln Pro

45

Arg Gly

Leu Asp Ser Gly

60

Asp Phe Thr Leu

75

Tyr Tyr Cys Leu

Glu
110

Thr Lys Leu

Phe

Cys
95

Tyr

Ile
15

Tyr

Gln

val

Lys

Gln

95

Ile

Leu
80

Ala

Trp

Gly

Thr

Ser

Pro

Ile

80

Ser

Lys

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

1

5

10
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Arg

Ile

Gly

Ser

65

Gln

Ser

Gly

Leu

val

val

50

Arg

Met

Ala

Gln

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

<400>

Ser

Asp
35

Ile

Leu

Asn

Ala

Gly

115

19
112
PRT

Ile

20

Trp

Trp

Ser

Ser

Tyr

100

Thr

Thr

val

Ala

Ile

Leu

85

Tyr

Leu

Chuét nha

19

Asp Val val Leu

1

Gln

Asn

Pro

Asp

65

Ser

Thr

Pro

Gly

Lys

50

Arg

Gly

His

Ala

Lys

35

Arg

Phe

val

Phe

Ser

20

Ser

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

His

Cys

Arg

Gly

Thr

70

Gln

Ser

Val

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Thr

Gln

Gly

55

Lys

Thr

Tyr

Thr

Thr

Cys

Tyr

Leu

55

Gly

Asp

Phe

19861

val

Ser

40

Ser

Asn

Asp

Tyxr

val
120

Pro

Lys

Trp

40

val

Ser

val

Gly

Ser

25

Pro

Thr

Asn

Asp

Asn

105

Ser

Leu

Ser

25

Leu

Ser

Gly

Gly

Gly

105
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Gly

Gly

Ser

Ser

Thr

90

Tyr

Ala

Thr

10

Ser

Leu

Lys

Thr

Ile

90

Gly

Phe

Lys

Tyx

Lys

75

Ala

Asp

Leu

Gln

Gln

Leu

Asp

75

Tyr

Thr

Ser

Gly

Asn

60

Ser

Thr

Gly

Ser

Ser

Arg

Asp

60

Phe

Tyr

Lys

Leu

Leu

45

Ser

Gln

Tyr

Phe

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Thr

30

Glu

Ala

Val

Tyr

Ala
110

Thr

Leu

30

Gly

Gly

Leu

Leu

Glu
110

Asn

Trp

Leu

Phe

Cys

95

Tyx

Ile
15

Tyr

Gln

val

Lys

Gln

95

Ile

Tyr

Leu

Arg

Leu

80

Ala

Trp

Gly

Thr

Ser

Pro

Ile

80

Ser

Lys



<210> 20
<211l> 122
<212> PRT
<213>
<400> 20
Gln Val Gln
1

Arg Leu Ser

Ile vVal Asp
35

Gly val Ile
50

Ser Arg Leu
65

Gln Met Asn

Ser Ala Ala

Gly Gln Gly
115

<210> 21

<21l1l> 112
<212> PRT
<213>

<400> 21
Asp Val Vval

1

Gln Pro Ala

Asn Gly Lys
35

Pro Lys Arg
50

Leu

Ile

20

Trp

Trp

Ser

Ser

Tyr

100

Thr

Met

Ser

20

Thr

Leu

Chudét nha

Glu

Thr

val

Ala

Ile

Leu

85

Tyr

Leu

Chudét nha

Thr

Ile

TyTr

Ile

Gln

Cys

Arg

Gly

Thr

70

Gln

Ser

val

Gln

Ser

Leu

Tyr

Ser

Thr

Gln

Gly

55

Lys

Thr

Tyr

Thr

Thr

Cys

Tyr

Leu
55
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Gly

val

Ser

40

Ser

Ser

Asp

Tyr

Vval
120

Pro

Lys

Trp

40

val

Pro

Ser

25

Pro

Thr

Asn

Asp

Asn

105

Ser

Leu

Ser

25

Leu

Ser
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Gly

10

Gly

Gly

Asn

Ser

Thr

90

Tyr

Ala

Thr

10

Ser

Leu

Lys

Leu

Phe

Lys

Tyr

Lys

75

Ala

Asp

Leu

Gln

Gln

Leu

val

Ser

Gly

Asn

60

Ser

Ile

Gly

Ser

Ser

Arg

Asp
60

Ala

Leu

Leu

45

Ser

Gln

Tyr

Phe

val

Leu

Pro

45

Ser

Pro

Thr

30

Glu

Ala

Val

Tyxr

Ala
110

Thr

Leu

30

Gly

Gly

Ser

15

Ser

Trp

Leu

Phe

Cys

95

Tyr

Ile
15

Tyr

Gln

val

Gln

Tyr

Leu

Arg

Leu

80

Ala

Trp

Gly

Thr

Ser

Pro
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Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Ile Tyr Tyr Cys Leu Gln Ser
85 90 95

Thr His Phe Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 22
<211> 122
<212> PRT

<213> Trinh ty nhdn tao
<220>
<223> Trinh tu cta khiang thé dugc thiét k&, ving bién ddi chudi ning
ENG VH
14
<400> 22
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr
20 25 30

Ile Val Asp Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Val Ile Trp Ala Gly Gly Ser Thr Arg Tyr Asn Ser Ala Leu Arg
50 55 60

Ser Arg Val Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95

Ser Ala Ala Tyr Tyr Ser Tyr Tyr Asn Tyr Asp Gly Phe Ala Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 23
<211> 112
<212> PRT

<213> Trinh tu nhan tao
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<220>
<223> Trinh tu cta khang thd dugc thiét k&, ving bién @5i chudi nhe
ENG VK

11

<400> 23

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Thr
20 25 30

Asp Gly Lys Thr Tyr Leu Tyr Trp Phe Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Ile Tyr Tyr Cys Leu Gln Ser
85 90 95

Thr His Phe Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 24

<211> 122

<212> PRT -
<213> Trinh tu nhin tao

<220>
<223> Trinh tu cia khing thd dugc thiét k&, ving bién dbi chubi ning
ENG VH
15
<400> 24
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr
20 25 30

Ile Val Asp Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Vval Ile Trp Ala Gly Gly Ser Thr Gly Tyr Asn Ser Ala Leu Arg
50 55 60
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Ser Arg Val Ser Ile Thr Lys Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95

Ser Ala Ala Tyr Tyr Ser Tyr Tyr Asn Tyr Asp Gly Phe Ala Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 25
<211> 112
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu cia khang thé duoc thiét k&, ving bién ddi chudi nhe,
ENG VK

17

<400> 25
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Thr
20 25 30

Asp Gly Lys Thr Tyr Leu Tyr Trp Phe Gln Gln Arg Pro Gly Gln Ser
35 40 45

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Ile Tyr Tyr Cys Leu Gln Ser
85 90 95

Thr His Phe Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 26
<211> 122
<212> PRT

<213> Trinh tu nhén tao
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<220>
<223> Trinh tu cia khang théd duoc thiét k&, ving bién ddi chudi ning
ENG VH

31

<400> 26
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr
20 25 30

Ile Val Asp Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly val Ile Trp Ala Gly Gly Ser Thr Ala Tyr Asn Ser Ala Leu Arg
50 55 60

Ser Arg Val Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Ile Tyr Tyr Cys Ala
85 90 95

Ser Ala Ala Tyr Tyr Ser Tyr Tyr Asn Tyr Asp Gly Phe Ala Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 27
<211> 112
<212> PRT

<213> Trinh ty nhén tao
<220>
<223> Trinh tu cuia khing thé dugc thiét ké&, ving bién @bi chudi nhe,
ENG VK
18
<400> 27
Asp Val val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

@ln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Thr
20 25 30

Asp Gly Lys Thr Tyr Leu Tyr Trp Phe Leu Gln Arg Pro Gly Gln Ser
35 40 45
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Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Leu Gln Ser
85 90 95

Thr His Phe Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 28
<211> 15
<212> PRT

<213> Trinh tuy nhin tao

<220>
<223> Lién két

<400> 28

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1 5 10 15
<210> 29
<211l> 25

<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Lién két

<400> 29
Ser Ser Ala Asp Asp Ala Lys Lys Asp Ala Ala Lys Lys Asp Asp Ala

1 5 10 15

Lys Lys Asp Asp Ala Lys Lys Asp Gly
20 25

<210> 30

<211> 21

<212> PRT

<213> Trinh tuy nhdn tao

<220>
<223> Lién két

<400> 30

Ser Pro Asn Gly Ala Ser His Ser Ser Ser Ala Ser Gln Thr Gly Ser
1 5 10 15
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Ala Ser Gly Ser

20
<210> 31
<211> 18
<212> PRT
<213> Trinh tu
<220>
<223> Lién két
<400> 31

Gly Ser Thr Ser

1

Lys Gly

<210> 32

<211> 251
<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 32

Met Ala Asp

1

Leu

Tyr

Gln

vVal

65

Lys

Gln

Gly

Thr

Ser

50

Pro

Ile

Ser

Gln

Asp

35

Pro

Asp

Ser

Thr

Val

Pro

20

Gly

Arg

Arg

Arg

His
100

Gln

nhin tao
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Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr

5

nhin tao

cla

Val

Ala

Lys

Arg

Phe

Val

85

Phe

10

khang thé duoc thiét k&, scFv

Met

Ser

Thr

Leu

Ser

70

Glu

Pro

Thr

Ile

Tyr

Ile

55

Gly

Ala

His

Gln

Ser

Leu

40

Tyr

Ser

Glu

Thr

Sexr Pro
10

Cys Lys
25

Tyr Trp

Leu Val

Gly Ser

Asp Val

90

Phe Gly
105
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Leu

Ser

Phe

Ser

Gly

75

Gly

Gly

Ser

Ser

Leu

Lys

60

Thr

val

Gly

Leu

Gln

Gln

45

Leu

Asp

Tyr

Thr

Pro

Ser

30

Arg

Asp

Phe

Tyr

Lys
110

15

val

15

Leu

Pro

Ser

Thr

Cys

95

val

Thr

Leu

Gly

Gly

Leu

80

Leu

Glu



Ile

Ser

Glu

145

Tyr

Ile

Arg

Leu

Ala

225

Trp

Lys

Gln

130

Thr

Ile

Gly

Ser

Lys

210

Ser

Gly

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

<220>
<223>

<400>

Gly

115

val

Leu

val

Val

Arg

195

Leu

Ala

Gln

33
251
PRT

Gly

Gln

Ser

Asp

Ile

180

val

Ser

Ala

Gly

Trinh tu

Trinh tu

33

Met Ala Gln Val

1

Ser Glu Thr Leu

20

Ser Tyr Ile Val

35

Trp Ile Gly Val

50

Gly

Leu

Leu

Trp

165

Trp

Ser

Ser

Tyr

Thr
245

Gly

Gln

Thr

150

Ile

Ala

Ile

val

Tyr

230

Leu

Ser

Glu

135

Cys

Arg

Gly

Thr

Thr

215

Ser

val

nhin tao
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Gly

120

Ser

Thr

Gln

Gly

Lys

200

Ala

Tyr

Thr

Gly

Gly

val

Pro

Ser

185

Asp

Ala

Tyr

vVal

Gly

Pro

Ser

Pro

170

Thr

Thr

Asp

Asn

Ser
250

Gly

Gly

Gly

155

Gly

Gly

Ser

Thr

Tyr

235

Ser

Ser

Leu

140

Phe
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Trp
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Leu
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Tyr

Ser

Gln

145

Ser

Leu

Tyr

Ser

Glu
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Arg

Leu
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Trp

Gly
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Ser

Cys
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Leu

Gly
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Gly
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Gly

Pro
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Gly

34

452
PRT
Trinh tu

34

Arg

Leu
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Gln

Gly

Leu
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Leu
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Tyr
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Leu
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Leu
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Val
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Pro

Ile
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235

Lys

Ser
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Tyr
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Gln
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Pro
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Lys
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Gly

Arg
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Arg
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Ile
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Ser
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Lys

Ser
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Ser

Ala
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Val

Ala

val
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Gly

Met

Leu
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Arg

Leu
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Gln

val
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Ala

Ser

val

Pro

Lys

210

Asp

Gly

Ile

Ser
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val

Ser
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115

Phe

Leu

Trp

Leu

Ser

195

Pro

Lys

Pro

Ser

Leu
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Trp

Trp

Ser

Ser

Tyr
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Thr

Pro

Gly

Asn

Gln
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Ser

Ser

Thr

Ser

Arg
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Thr

Ile
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Tyr
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Leu
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cys
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Thr
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Thr
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Ser

Asp

Ala

Tyr
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Ser

Lys

Leu

Leu

Thr

200

val

Pro

Phe

val

25

Pro

Thr

Thr

Asp
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105

Ser

Ser

Asp

Thr

Tyr
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Gln

Asp

Pro

Pro

Thr
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Gly

Ser

Thr
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Tyr

Ser

Lys
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Ser
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Ser
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Lys

Cys

Pro
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Cys

Phe

Lys

Tyr

Lys
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Ala
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Ala

Ser
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Gly

Leu

Tyr

Lys

Pro
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Lys

Val

Ser

Gly

Asn
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Asn

Val

Gly

Ser

Thr

140

Pro

val

Ser

Ile

val
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Ala

Pro

val

Leu

Leu

45

Ser

Gln

Tyr

Phe

Thr
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Ser

Glu

His

Ser

Cys

205

Glu

Pro

Lys

Val
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30

Glu

Ala
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110

Lys

Gly

Pro

Thr

Val
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Asn

Pro
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Asp
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Ser

Trp

Leu
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Tyr
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val
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val
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Leu
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Trp

Pro
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Asp
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Asp
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val

Glu

Lys

Thr

355

Thr

Glu

Leu

Lys
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Gly

35
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Pro

Ala

val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Lys

Trinh tu
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Glu

Lys

Ser

Lys
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Ile

Pro

Leu
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Ser

405

Arg

Leu

Val
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Trp

Glu

Leu

Asn
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Glu

Tyr
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Phe
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Thr

Tyr
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His
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Lys

Gln

Met

Pro
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Val
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Gln
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Gln
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Pro

Thr

Ser
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Tyr
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Lys
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285
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Arg
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365

Asp
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Trp
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Asp

Pro

Asp
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Ser

Thr

Arg

Gln

Tyr
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Gly
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Leu
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Pro
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Ala
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35

Arg
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val

Phe
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Lys

Arg
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Ser

Lys

195

Thr

36
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Ser
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Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

val

Lys

Trinh tu

Ile

Tyr

Ile

Gly

Ala

85

His

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Ser

Leu

TyY

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Cys
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Leu
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Gly
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Ser

Ala
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val
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Cys
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Trp
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Ser

val

Gly
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Ser

Gln

Val

Leu
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200

Arg

Ser
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Phe

Ser

Gly

Gly

Gly
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Phe

val

Trp

Thr

Thr

185

val

Gly

-97-

Ser

Leu

Lys

Thr

val

90

Gly

Ile

val

Lys

Glu

170

Leu

Thr

Glu

Gln

Gln

Leu

Asp

75

Tyr

Thr

Phe

Cys

Val
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Gln

Ser

His

Cys

Ser Leu
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Asp Ser
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Phe Thr

Tyr Cys

Lys Val

Pro Pro
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Leu Leu

140

Asp Asn
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Leu

30

Gly

Gly

Leu

Leu

Glu
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Ser

Asn

Ala

Lys

Asp
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Leu

Tyr
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val

Lys
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95

Ile

Asp

Asn

Leu
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Ser
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Ser
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Ile
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Ser

Lys
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Ser



<400>

36

Gln Val Gln
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Thr
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Gly

Ser

65
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Ser

Gly
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Ala
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val
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Cys
225

Leu

val

Val
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Arg

Leu

Ala

Gln

vVal
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Ala

Ser

val

Pro

Lys
210

Ser

Asp

35

Ile

Val

Ser

Ala

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Leu

Leu
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Trp

Trp

Ser

Ser

Tyr

100

Thr

Pro

Gly

Asn

Gln
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Ser

Ser
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Thr

Ile

Ala

Ile

Val
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Tyr

Leu

Leu

Cys

Ser
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Ser

Ser

Asn

Glu
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Arg

Gly

Thr

70

Thr

Ser
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Ala

Leu
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Gly
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Gly
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Lys

Ala
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Pro

135

val

Ala
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Gly

Lys
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Pro
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Ser
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Ser
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Leu
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Thr
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Tyr

185

Gln

Asp

-98-

Gly

10

Gly

Gly

Gly

Ser

Thr
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Pro
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Leu
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Gln
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Pro

Thr
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Tyr
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Lys

Gly

Pro

Thr
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Trp

Leu
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65
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Thr
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145
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Thr

Leu
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Arg
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Arg
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19861

khang thé duoc thiét ké&, chudi nhe Fab

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Ser

Cys

Tyr

Leu

55

Gly

Asp

Phe

Ser

Ala

135

vVal

Ser

Thr

Cys

Pro

Lys

Trp

40

Val

Ser

vVal

Gly

Val

120

Ser

Gln

Val

Leu

Glu
200

Leu

Ser

25

Phe

Ser

Gly

Gly

Gly

105

Phe

val

Trp

Thr
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Leu

Lys
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Lys
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Leu
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Tyr
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Phe
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Pro
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Phe
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Lys

Pro
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Pro
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Leu
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Leu
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Leu

Leu
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Leu

Leu

15

Tyr
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Pro Val Thr Lys
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Arg

65
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Trp

Pro

Thr

145

Thr

Pro

Thr

Ile

Gly

50

Ser

Lys
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Gly
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Ala

val
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Leu
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35

val

Arg

Leu
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Gln

115
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Val
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Gly
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Leu

Trp
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val

Tyr
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Cys
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Ser

Ser

Glu

Cys

Arg
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Thr

Thr

Ser

val

Ala

135

Leu

Gly

Ser

Ser

Thr

Gln

40

Gly

Lys

Ala

Tyr

Thr

120

Pro

val

Ala

Gly
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Gly

val

25

Pro

Ser

Asp

Ala

Tyr

105

val

Ser

Lys

Leu

Leu
185

Pro

10

Ser

Pro

Thr

Thr

Asp

90

Asn

Ser

Ser

Asp

Thr

170

Tyr

Gly

Gly

Gly

Gly

Ser

75

Thr

Tyr

Ser

Lys

Tyr

155

Ser

Ser

Leu

Phe

Lys

Tyr

60

Lys

Ala

Asp

Ala

Ser

140

Phe

Gly

Leu

vVal

Ser

Gly

45

Asn

Asn

val

Gly

Ser

125

Thr

Pro

Val

Ser

Lys

Leu

30

Leu

Ser

Gln

Tyr

Phe

110

Thr

Ser

Glu

His

Ser
190

Pro

15

Thr

Glu

Ala

Phe

Tyr

95

Ala

Lys

Gly
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val

Ser

Ser

Trp

Leu
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Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
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Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys

210

Ser Cys
225

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

<220>
<223>

<400>
Ala Asp

1

Gly Gln

Thr Asp

Ser Pro
50

Pro Asp
65

Ile Ser

Ser Thr

Lys Arg

Glu Gln
130

Phe Tyr
145

39
220
PRT
Trinh tu

Trinh tu
39

val val

Pro Ala
20

Gly Lys
35

Arg Arg

Arg Phe

Arg Val

His Phe

100

Thr Vval
115

Leu Lys

Pro Arg
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Met Thr Gln

Ser Ile Ser

Thr Tyr Leu

Leu Ile Tyr
55

Ser Gly Ser
70

Glu Ala Glu
85

Pro His Thr

Ala Ala Pro

Ser Gly Thr
135

Glu Ala Lys
150

Ser

Cys

Tyxr

40

Leu

Gly

Asp
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Ser

120

Ala

Vval

Pro

Lys

25

Trp

vVal

Ser

val

Gly

105

val

Ser

Gln
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Leu
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Ser

Phe

Ser

Gly

Gly
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Gly

Phe

Val

Trp
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Ser Leu

Ser Gln

Leu Gln

Lys Leu
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Thr Asp
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Val Tyr

Gly Thr

Ile Phe

Val Cys
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Lys Val
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Pro

Ser

Arg

45

Asp
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Tyr
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Pro
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Leu

Asp

Val

Leu

30

Pro

Ser

Thr

Cys

val
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Pro

Leu
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Thr
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Leu
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Ser Thr
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Ser Pro
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Gln Vval
1

Thr Leu
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Gly Vval
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Ser Arg
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Ser Ala

Gly Gln
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Gly

Tyr
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195

val
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Asn

Ser
180

Lys

Thr

Trinh tu

Trinh tu

40

Gln

Ser

Asp

35

Ile

Val

Ser

Ala

Gly

115

Phe

Leu

Leu

20

Trp

Trp

Ser

Ser

Tyr

100

Thr

Pro

Ser

165

Leu

val

Lys

Gln

Ser

Tyr

Ser

Glu

Ser

Ala
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215
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Thr

Ile
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Ile

val
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Tyr

Leu
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Cys
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Thr

70

Thr

Ser

Val
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Ser

Thr

Gln

Gly

55

Lys

Ala

Tyr

Thr

Pro
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Ser Val Thr
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Thr Leu Thr

185

Cys Glu Vval

200

Asn Arg Gly

Gly

val

Pro

40

Ser

Asp

Ala

Tyr

Vval

120

Ser

Pro

Ser

25

Pro

Thr

Thr

Asp

Asn

105

Ser

Ser
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Gly

Gly

Gly

Ser

Thr
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Tyr

Ser

Lys
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Leu Ser
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