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Linh vue ky thuat dwge dé cap

Séng ché dé cap dén linh vuc sinh hoc phan ti va té bao. Cu thé 13, sang ché dé
cap dén vecto virut ma hoa bién thé FVIII yéu té dong mau tai td hop ¢ su biéu hién

ting dé sir dung trong tri liéu gen dbi voi bénh wa chay mau A.
Tinh trang k§ thuat cia sang ché

Su déng mau tiép dién thong qua con dudng sinh hoc phie hop va dong luc cua
cac phan ung sinh hoa phu thudc 13n nhau, dugc dé cap dén dudi dang luéng dong méau.
Yéu Té Pong Mau VIII (FVIID) 14 thanh phan cha chét trong ludng nay. Yéu t§ VIII
duoc tuyén mod dén vi tri chay méu, va tao thanh phtic hop Xase véi Yéu t6 IX d3 hoat
héa (FIXa) va Yéu td X (FX). Phirc hop Xase hoat hoa FX, ma dén luot n6 hoat hoa
prothrombin thanh thrombin, ma sau d6 hoat hoa céc thanh phan khac trong ludng déng
mau dé tao ra cuc mau déng 6n dinh (duge xem xét trong Saenko va ddng tac gia, Trends
Cardiovasc. Med., 9:185-92 (1999); Lenting va dong tac gia, Blood, 92:3983-96
(1998)).

Bénh va chay mau A 1a r6i loan chay méu lién két trén nhiém séc thé X bam sinh
dic trung béi su thiéu hut cta hoat tinh Yéu t§ VIIL. Hoat tinh Yéu t6 VIII bi giam di
trc ché vong phan hdi tich cuc trong ludng dong mau. Diéu nay gy ra su dong mau
khong hoan toan, ma biéu 16 dudi dang cac dot chay méau voi khoang thoi gian tang 1én,
tham tim rdng, chay méau mii va miéng tu phat, ctrng khép va dau man tinh, va ¢6 kha
nang chdy méu bén trong va thiéu mau trong cac truomg hop ning (Zhang va dong tac

gia, Clinic. Rev. Allerg. Immunol., 37:114-24 (2009)).

Thong thuong, bénh wa chay mau A dugc diéu tri bang lidu phép thay thé Yéu td
VIIL, ma gdm c6 viée dung protein Yéu t6 VIII (vi du nhu, Yéu t& VIII ¢6 ngudn gdc
huyét tuong hodc dugc san xuét theo cach tai to hop) cho ca thé méc bénh ua chay mau
A. Yéu t6 VIII dugc dung dé phong ngira dé ngan chin hodc lam giam tan sudt cla cac

dot chay mau, khi dap tng vdi dot chay mau cép tinh, va/hodc xung quanh khodng thoi
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gian phau thuét dé quan 1y su chay mau trong qua trinh phau thuat. Tuy nhién, c6 mot

vai dic diém khong mong mudn ctia lidu phép thay thé Yéu t6 VIIL

Thé nhét, liéu phap thay thé Yéu t6 VIII duoc st dung dé diéu tri hodc quéan Iy
bénh wa chay mau A, nhung khong chita tri su thiéu hut Yéu t6 VIII 4n bén dudi. Vi
vay, cac ca thé méic bénh ua chay mau A doi hoi liéu phap thay thé Yéu t6 VIII trong
toan bo cudc doi cua ho. Viée diéu tri lién tuc rat ton kém va doi hoi ca thé phai duy tri
sur tuan thu nghiém ngat, vi viéc bd 16 chi mat it lidu phong ngira co thé gy ra hau qua

nghiém trong cho ca thé mic bénh ua chady mau A nghiém trong.

Thir hai, boi vi Yéu t& VIII c6 thdi gian ban thai tvong dbi ngén in vivo, liéu
phap thay thé Yéu t6 VIII phong ngtra thong thuong doi hoi viéc dung hai ngay hodc ba
ngay mot lan. Piéu nay gy ra ganh ning lén ca thé dé duy tri su tuan thu trong toan b
cude doi ciia ho. Mic di thude Yéu t6 VIII "tac dong lau dai” thé hé tht ba c6 thé lam
giam tin sut dung, Iiéu phap thay thé Yéu t& FVIII phong ngilra v6i cac thudc nay van
doi hoi viée dung hang thang, hang tuan, hodc thuong xuyén hon vinh vién. Vi du nhu,
viée didu tri phong ngira bing ELOCTATE™ [Yéu T6 Chéng Ua Chay Mau (Téi T6
Hop), Protein Dung Hop Fc| doi hoi viée ding tir ba dén ndm ngdy mot lan
(ELOCTATE™ Prescribing Information, Biogen Idec Inc., (2015)). Hon nira, tac dung
1au dai ctia chét sinh hoc duoc cai bién hoa hoc (vi du nhu, polypeptit duge peg hoa)

chua dugc hiéu diy du.

Thi ba, tir 15% dén 30% ctia tt ca cé thé tiép nhan lidu phép thay thé Yéu t6
VIII tao thanh khang thé chat tc ché khang-Yéu t6 VIII, lam cho liéu phap nay khong
hiéu qua. Liéu phap di vong Yéu t§ VIII (vi du nhu, viéc ding chét ¢6 phic hop
prothrombin ¢é ngudn gdc tir huyét twong hodc duge san xudt theo céach tai td hop) co
thé dugce st dung dé diéu tri bénh wa chidy mau & céc ca thé ma tao thanh khang thé chat
tre ché. Tuy nhién, liéu phap di vong Yéu t6 VIIT it hiéu qua hon liéu phap thay thé Yéu
t VIIT (Mannucci P.M., ] Thromb Haemost., 1(7):1349-55 (2003)) va ¢6 thé di kem véi
nguy co tdng 1én cia bién chtmg tim mach (Luu va Ewenstein, Haemophilia, 10 Suppl.

2:10-16 (2004)).

Liéu phap gen soma mang lai hira hen lon dé diéu tri bénh wa chay mau A boi vi
n6 chita tri hoat tinh Yéu t VIII chirc nang biéu hién du¢i mirc an bén dudi (vi du nhu,
do dot bién sai nghia hodc v6 nghia), chtr khong phai la cung cép liéu mot 14n ctia hoat
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tinh Yéu t& VIII cho c4 thé. Boi vi su khac nhau trong co ché tac dong, khi so voéi lidu
phép thay thé Yéu t6 VIII, viéc dung mdt 1an cua vecto lidu phap gen Yéu t& VIII ¢6 thé
cung cip cho ca thé voi Yéu td VIII trong mot vai nam, lam gidm chi phi diéu tri va triét

tiéu nhu cau doi voi su tudn thu lién tuc cia bénh nhan.

Liéu phap gen Yéu T Dong Mau IX (FIX) da duoc st dung hiéu qua dé dicu trj
céc c4 thé mic bénh wa chdy mau B, tinh trang dong méu lién quan dic trung béi hoat
tinh Yéu t6 IX giam di (Manno C.S., va dong tac gia, Nat Med., 12(3):342-47 (2006)).
Tuy nhién, liéu phép | gen Yéu t& VII c6 mot vai thach thire doc nhéat. Vi du nhu,
polypeptit Yéu t6 VIII kiéu dai, chiéu dai day dt (2351 axit amin; ma s6 truy cap UniProt
P00451) 16n hon nam 14n so véi polypeptit Yéu t& IX kiéu dai, chiéu dai ddy du (461
axit amin; ma sd truy cap UniProt P00740). Nhu vy, trinh ty mi hoa cia Yéu t6 VIII
kiéu dai 1a 7053 cdp bazo, ma qué lon dé duoc déng géi trong vecto liéu phap gen AAV
thong thuong. Hon nita, sy biéu hién tai to hop da dugce bédo cdo cua bién thé da duoc
Jam khuyét midn B ctia Yéu t6 VIII (BDD-FVIII) 1a kém. Vi vdy, mot vai nhom da ¢o
gang lam thay dbi viée st dung bd ba ma hoa cia c4u trac BDD-FVIII, véi su thanh

cong han ché.
Ban chit k§ thuit cla sang ché

Theo do, c6 nhu ciu vé bién thé Yéu t6 VIII ma trinh tu mi héa cta n6 dugc
doéng gbi hiéu qua hon vao, va dugc phan phdi théng qua, vecto liéu phap gen. Ciing c6
nhu cu vé axit nucleic d3 dugc thay dbi b ba ma hoa, téng hop ma biéu hién Yéu td
VIII hiéu qua hon. Ciing c6 nhu cau vé axit nucleic da duoc thay ddi bd ba ma héa ma
héa cho polypeptit Yéu t6 VIII ¢6 tinh chét cudn gap duge cai thién, su tiét tir té bao
biéu hién dugc cai thién, hoat tinh tang 1én, va/hodc thoi gian ban thai tudn hoan in vivo
dwoc cai thién, khi so véi Yéu 6 VIII kiéu dai hodc Yéu t6 VIII bi lam khuyét mién B
kidu dai. Bién thé Yéu t& VIII va axit nucleic da duoc thay d61 bd ba ma hoa nay cho
phép su diéu tri duoc cai thién cua sy thiéu hut Yéu t& VIII (vi du nhu, bénh ua chay
méau A). Su thiéu hut néu trén va cac van dé khac lién quan dén viéc diéu tri cua su thiéu
hut Yéu t6 VIII (vi du nhu, bénh wa chay mau A) dugc lam giam hogc duoc triét tiéu
bing bién thé Yéu t& VIII da dugc thay doi bd ba ma hoa dugc boc 1.

Theo mot khia canh, hop phén axit nucleic (vi du nhu, polynucleotit da dugc thay
d4i bd ba ma hoa) ma héa cho bién thé Yéu t& VIII duge md ta. Theo mot sO phuong
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4n, hop phan axit nucleic bao gdm polynucleotit c6 do tuong ddng trinh tu cao véi cac
trinh tr CS04 (SEQ ID NO:37) hodc CS12 (SEQ ID NO:1) ma héa cho bién thé Yéu t6
VIII, nhu duge mo ta trong ban mo ta nay. Theo mot s6 phuong an, hop phan axit nucleic
duoc md ta trong ban mo ta nay mang lai su biéu hién Yéu té VIII tang l1én va/hodc hoat
tinh Yéu td VIII tang lén trong mdu cta dong vat tuong quan véi trinh tu ma hoa Yéu
t& VIIT kidu dai va/hodc trinh tw ma hoa Yéu t6 VIIT dugc t6i uu héa by ba ma hoa khic.
Theo mdt sé phwong an, hop phan axit nucleic con cho phép su san xuét ting 1én cla
virion liéu phap gen dua trén AAV. Theo mot s6 phuong 4n, hop phan axit nucleic dugc
mo ta trong ban mo ta nay c6 ham luong GC gidm va hodc bao gOm it dinucleotit CpG
hon, khi so véi cac trinh tuy ma hoa cho Yéu td VIII kiéu dai. Theo mot sb phuong an,
bién thé Yéu td VIII duge ma hoa bai hop phén axit nucleic dugc tiét vao mau hiéu qua
hon, in vivo, va/hodc ¢6 thoi gian ban thai tudn hoan tang 1én trong mau, in vivo, twong

quan v&i Yéu té VIIT kiéu dai va/hodc cac bién thé Yéu to VIII khac.

Theo mdt s phuong 4n, hop phan axit nucleic bao gdm polynucleotit ma hoa
cho polypeptit Yéu t& VIII ¢6 trinh tu axit amin ciia CS12-FL-AA (SEQ ID NO:2), trong
d6 polynucleotit ¢6 trinh tyr ¢6 do tuong ddng trinh tu it nhét 12 95% (vi du nhu, do twong
ddng trinh ty it nhat 1a 95%, 96%, 97%, 98%, 99%, 99,5%, hoac 100%) so véi CS12-
FL-NA (SEQ ID NO:1).

Theo mot s& phuong an, hop phan axit nucleic con bao gdm polynucleotit ving
khoi dong duge lién két co didu khién véi polynucleotit Yéu to VIIL, trong do
polynucleotit ving khoi dong c6 trinh ty axit nucleic ¢6 do twong dong trinh tu it nhét
1a 90% (vi du nhu, it nhét 12 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
99.5%, hodc 100%) so v6i hTTR (SEQ ID NO:6). Theo mot s6 phuong én, ving khoi
dong dugce gén truc tiép vao polynucleotit Yéu td VIII, vi du nhu, nhu dugc minh hoa

trén Hinh 11.

Theo mdt s6 phuong én, hop phan axit nucleic con bao gbm thanh phan dic hiéu
gan duogc lién két co diéu khién véi polynucleotit Yéu t§ VIIL Theo mdt sd phuong éan,
thanh phéan dic hiéu gan la thanh phan ving ting cuong c6 do tuong dong trinh tu it
nhét 12 90% (vi du nhu, it nhat 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
hodc 100%) so véi CRM8 (SEQ ID NO:5). Theo mot s6 phuong 4an, hop phan axit

nucleic bao gdm hai thanh phan ddc hiéu gan nay duoc lién két co diéu khién voi
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polynucleotit Yéu t5 VIII. Theo mét s6 phuong an, hop phan axit nucleic bao gbm ba
thanh phan dic hiéu gan nay duoc lién két c6 diéu khién véi polynucleotit Yéu t6 VIIL
Theo mét sb phwong dn, mot hodc nhidu thanh phan dic hiéu gan va ving khéi dong

duoc gén truc tiép, vi du nhu, nhu dugc minh hoa trén Hinh 11.

Theo mdt s6 phuong 4n, hop phan axit nucleic ¢6 trinh ty axit nucleic ¢6 do twong
ddng trinh tw {t nhit 1a 90% (vi du nhu, it nhat 1a 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, 99,5%, hoic 100%) so véi CS12-CRM8.2-Vr (SEQ ID NO:3).

Theo mot sé phuong an, hop phan axit c6 trinh ty axit nucleic ¢6 do twong dong
trinh tw it nhit 1a 90% (vi du nhu, it nht 1& 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, 99,5%, hodc 100%) so v4i CS12-CRM8.2-Vrp (SEQ ID NO:10).

Theo mot khia canh, vecto liéu phap gen dong vét c6 via ma bao gém axit nucleic
ma m3 héa cho bién thé Yéu t§ VIII duge mod ta. Theo mot s phuong én, axit nucleic
ma mé hoéa cho Yéu td VIII bao gdm polynucleotit c6 do twong ddng trinh tu cao voi
cac trinh tw CS04 (SEQ ID NO:37) hodc CS12 (SEQ ID NO:1) ma hoa cho bién thé Yéu
t& VIIL, nhu duge mé ta trong ban md ta nay. Theo mot s6 phuong én, vecto ligu phap
gen dong vat c6 vi duge md ta trong ban mo ta ndy mang lai su bidu hién Yéu t& VIII
tang 1én va/hodc hoat tinh Yéu té VIII ting Ién trong mdu ctia dong vét twrong quan véi
vecto liéu phép gen ma bao gdm polynucleotit bién thé Yéu t6 VIII duoc ma hoa tu
nhién hodc cac polynucleotit bién thé Yéu t6 VIII duoc tdi wu hda bd ba ma hoa khac.
Theo mot s6 phuong an, vecto liéu phap gen dong vét c¢6 va duge mo ta trong ban mo
td nay ma hoa cho protein bién thé Yéu t& VIII ma duogce tiét vaio mau hiéu qua hon, in
vivo, va/hodc ¢é thoi gian ban thai tudn hoan tang lén trong mau, in vivo, turong quan

v6i Yéu t6 VIII kidu dai va/hodc cac bién thé Yéu té VIII khac.

Theo modt s& phuong 4n, vecto liéu phap gen dong vét c6 vu bao gbm
polynucleotit md hoa cho polypeptit Yéu td VIII ¢o trinh ty axit amin cia CS12-FL-AA
(SEQ ID NO:2), trong d6 polynucleotit c¢6 trinh tu ¢6 do tuong dong trinh tu it nhét 1a
95% (vi du nhu, do twong ddng trinh tu it nhat 1a 95%, 96%, 97%, 98%., 99%., 99.5%.
hodc 100%) so v6i CS12-FL-NA (SEQ ID NO:1).

Theo mot sb phuong an, vecto liéu phdp gen dong vat ¢6 vu con bao gém
polynucleotit ving khoi dong duge lién két c6 diéu khién v6i polynucleotit Yéu t6 VIII,

trong d6 polynucleotit ving khéi dong c6 trinh tu axit nucleic ¢6 do twong dong trinh ty
5
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it nhét 12 90% (vi du nhu, it nhat 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, 99,5%, hodc 100%) so v&i hTTR (SEQ ID NO:6). Theo mot s6 phuong 4n, ving
khoi dong duoc gan truc tiép vao polynucleotit Yéu t6 VIIL, vi du nhu, nhu duge minh

hoa trén Hinh 11.

Theo mot sb phuong 4n, vecto liéu phap gen dong vt ¢ vii con bao gdm thanh
phan dic hiéu gan dugc lién két c6 didu khién vé6i polynucleotit Yéu t6 VIII. Theo mot
s6 phuong an, thanh phan dic hiéu gan 13 thanh phan viing tang cudng c6 do tuong dong
trinh ty it nhét 12 90% (vi du nhu, it nhét 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%.
97%, 98%, hoic 100%) so voi CRMS8 (SEQ ID NO:5). Theo mdt sb phuong an, hop
phan axit nucleic bao gbm hai thanh phan dic hiéu gan nay duoc lién két c6 didu khién
vGi polynucleotit Yéu t6 VIIL. Theo mdt sé phwong én, hop phan axit nucleic bao gdm
ba thanh phdn dic hidu gan nay dugc lién két c6 didu khién véi polynucleotit Yéu t6
VIIL Theo mot sé phuong 4n, mot hogc nhiéu thanh phén ddc hiéu gan va ving khoi

dong dugc gén truc tiép, vi du nhu, nhu duoc minh hoa trén Hinh 11.

Theo mot sb phuong 4n, vecto liéu phap gen dong vat c6 vu c6 trinh tu axit
nucleic co do tuong ddng trinh ty it nhat 1a 90% (vi du nhu, it nhat 1a 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,5%, hodc 100%) so v6i CS12-CRM8.2-Vr
(SEQ ID NO:3).

Theo mdt s6 phuong 4n, vecto liéu phap gen dong vat ¢ vi duge bao gbm trong
plasmit c6 trinh ty axit nucleic c6 do tuong déng trinh tu it nhét 1a 90% (vi du nhu, it
nhét 13 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,5%, hogc 100%)
so véi CS12-CRMR.2-Vrp (SEQ ID NO:10).

Theo mot khia canh, hat virut két hop adeno (AAV) ma bao gé)m axit nucleic ma
ma hoéa cho bién thé Yéu t6 VIII duoc mo ta. Theo mot $6 phuong an, axit nucleic ma
ma héa cho Yéu t§ VIII bao gdm polynucleotit c6 do tuong ddng trinh tw cao voi cac
trinh tu CS04 (SEQ ID NO:37) hogc CS12 (SEQ ID NO:1) ma hoa cho bién thé Yéu to
VIIL, nhu duge mo ta trong ban mo ta nay. Theo mot sb phuong an, hat AAV dugc md
ta trong ban mo ta nay mang lai su biéu hién Yéu t VIII tang 1én va/hodc hoat tinh Yéu
t6 VIII ting 1én trong mau cua dong vét twong quan v6i hat AAV ma bao gdm
polynucleotit bién thé Yéu t6 VIII dugc ma hoa tu nhién hodc cac polynucleotit bién thé
Yéu t6 VIII duoc tdi wu hoa bd ba ma hoa khac. Theo mot sb phuong an, hat AAV dugc
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mo ta trong ban mo ta ndy ma hoa cho protein bién thé Yeu to VIII ma duoc tiét vao
mau hiéu qua hon, in vivo, va/hodc c6 thoi gian ban thai tuan hoan tang lén trong mau,

in vivo, twong quan v6i Yéu t6 VIII kiéu dai va/hodc céc bién thé Yéu té VIII khéc.

Theo mot s& phuong 4n, axit nucleic chta trong hat AAV bao gdm polynucleotit
ma hoa cho polypeptit Yéu t& VIII ¢6 trinh ty axit amin cua CS12-FL-AA (SEQ ID
NO:2), trong d6 polynucleotit co trinh tu c6 do trong ddng trinh ty it nhét 14 95% (vi du
nhu, do tuong déng trinh tur it nhét 13 95%, 96%, 97%., 98%., 99%, 99,5%, hodc 100%)
so v6i CS12-FL-NA (SEQ ID NO:1).

Theo mdt sd phuong 4n, axit nucleic chra trong hat AAV con bao gdm
polynucleotit ving khéi dong dugc lién két c6 diéu khién v&i polynucleotit Yéu td VIII,
trong do polynucleotit viing khoi dong c6 trinh tu axit nucleic c6 do tuong dong trinh tu
it nhét 12 90% (vi du nhu, it nhat 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, 99,5%, hoic 100%) so voi hTTR (SEQ ID NO:6). Theo mot s6 phuong an, vung
khoi dong dugc gén truc tiép vao polynucleotit Yéu 6 VIII, vi du nhu, nhu duge minh

hoa trén Hinh 11.

Theo mdt s phuong 4an, axit nucleic chtra trong hat AAV con bao gdm thanh
phr?m dac hiéu gan dugc lién két c6 diéu khién véi polynucleotit Yéu t6 VIIL. Theo mot
s6 phuong 4n, thanh phan dic hiéu gan 1a thanh phan ving ting cudng c6 do tuong dong
trinh tw it nhat 1a 90% (vi du nhu, it nhét 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, hoic 100%) so véi CRMS8 (SEQ ID NO:5). Theo mot ) phuong an, hop
phan axit nucleic bao g6m hai thanh phan dic hiéu gan nay dugc lién két c6 didu khién
véi polynucleotit Yéu t6 VIIL Theo mdt sé phuong 4n, hop phan axit nucleic bao gdm
ba thanh phan dic hi¢u gan nay dugc lién két c6 diéu khién vé6i polynucleotit Yéu tb
VIII. Theo mot ) phuong an, mot hodc nhiéu thanh phén ddc hiéu gan va vung khoi

dong duoc gén truc tiép, vi du nhu, nhu dugc minh hoa trén Hinh 11.

Theo mdt s phurong 4n, axit nucleic chira trong hat AAV ¢ trinh tu axit nucleic
c6 do tuong ddng trinh tu it nhit 1a 90% (vi du nhu, it nht 1a 90%, 91%, 92%, 93%,
94%., 95%, 96%, 97%, 98%, 99%, 99,5%, hodc 100%) so v6i CS12-CRMS8.2-Vr (SEQ
ID NO:3).

Theo mét sb phuong 4n, axit nucleic chira trong hat AAV dugc san xuit bang

cach st dung plasmit ¢6 trinh tu axit nucleic ¢6 d tuong dong trinh tu it nhat 1a 90%
7
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(vi du nhu, it nhét 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%., 99%, 99,5%,
hoiic 100%) so v&i CS12-CRM8.2-Vrp (SEQ ID NO:10).

Theo mot khia canh, phuong phép diéu tri bénh ua chady méu A bang viéc ding
hop phﬁn axit nucleic ma ma hoa cho bién thé Yéu t6 VIII cho bénh nhan mic bénh va
chay mau A dugc md tad. Theo mot s phuong an, hop phan axit nucleic bao gbm
polynucleotit c6 do twong ddng trinh tur cao véi cac trinh tw CS04 (SEQ ID NO:37) hogc
CS12 (SEQ ID NO:1) ma hoa cho bién thé Yéu t6 VIII, nhu duoc md ta trong ban md
ta nay. Theo mot s6 phuong 4n, phuong phép diéu tri bénh wa chdy mau A dugc md ta
trong ban mo ta ndy dan dén sy tang lén cla su bidu hién Yéu t6 VIII vi/hodc su tang
1én cua hoat tinh Yéu td VIII trong mau ctia bénh nhan ma 16n hon su tang 1€n cta sy
bidu hién Yéu t& VIII va/hodc sy ting lén ciia hoat tinh Yéu t6 VIII trong mau ctia bénh
nhan dugc ding hop phan axit nucleic ma bao gbm trinh ty ma héa Yéu td VIII kiéu dai
va/hodc trinh tu ma hoa Yéu tb VIII duoc tdi vu héa bdo ba ma hoa khac. Theo mot s6
phuong an, bién thé Yéu td VIII dugc ma hoa bai hop phan axit nucleic dugc tiét vao
mau hiéu qua hon, in vivo, va/hodc c6 thoi gian ban thai tudn hoan ting 1én trong mau,

in vivo, twong quan voi Yéu t6 VIII kidu dai va/hodc céc bién thé Yéu t6 VIII khac.

Theo mdt s phuong an, hop phan axit nucleic duge dung bao gdm polynucleotit
md hoa cho polypeptit Yéu t& VIII ¢6 trinh ty axit amin cia CS12-FL-AA (SEQ ID
NO:2), trong d6 polynucleotit ¢o trinh tw c6 do tuong ddng trinh tu it nhét 12 95% (vi du
nhu, do trong dong trinh tu it nhét 12 95%, 96%, 97%, 98%, 99%, 99,5%, hodc 100%)
so voi CS12-FL-NA (SEQ ID NO:1).

Theo mdt sd phwong én, hop phan axit nucleic duoc dung con bao gdm
polynucleotit ving khoi dong dugce lién két c6 diéu khién véi polynucleotit Yéu t6 VIII,
trong d6 polynucleotit ving khéi dong c6 trinh ty axit nucleic ¢d do twong dong trinh tu
it nhit 12 90% (vi du nhu, it nhét 12 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, 99.5%, hodc 100%) so vi hTTR (SEQ ID NO:6). Theo mdt sb phuong an, vung
khéi dong duoc gén truc tiép vao polynucleotit Yéu td VIII, vi du nhu, nhu dugc minh

hoa trén Hinh 11.

Theo mot sd phuong én, hop phan axit nucleic dugc dung con bao gbdm thanh
phan dic hiéu gan duoc lién két c6 didu khién vé6i polynucleotit Yéu t6 VIII. Theo mot
s6 phuong 4n, thanh phan dic hiéu gan la thanh phan ving ting cudng c6 do tuong dbng
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trinh ty it nhat 1a 90% (vi du nhu, it nhat 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, hoic 100%) so vdi CRMS8 (SEQ ID NO:5). Theo mot 56 phuong an, hop
phan axit nucleic bao gdm hai thanh phan dic hiéu gan nay dugc lién két c6 didu khién
véi polynucleotit Yéu t6 VIIL Theo mdt s6 phuong én, hop phan axit nucleic bao gdm
ba thanh phan dic hiéu gan nay dugc lién két ¢6 diu khién véi polynucleotit Yéu tb
VIII. Theo mot sb phuong an, mot hodc nhiéu thanh phén dic hiéu gan va vung khoi

dong dugc gén truc tiép, vi du nhu, nhu duge minh hoa trén Hinh 11.

Theo mot sd phuong 4n, hop phan axit nucleic dugc dung c6 trinh tur axit nucleic
c6 do tuong ddng trinh ty it nhit 1a 90% (vi du nhu, it nhét 1a 90%, 91%, 92%, 93%,
94%. 95%, 96%, 97%, 98%, 99%, 99,5%, hodc 100%) so v6i CS12-CRM8.2-Vr (SEQ
ID NO:3).

Theo mot sb phuong an, hop ph?m axit nucleic duoc dung c6 trinh ty axit nucleic
¢6 d6 tuong ddng trinh tw it nhat 1a 90% (vi du nhu, it nhat la 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, 99,5%, hoac 100%) so v6i CS12-CRM8.2-Vrp (SEQ
ID NO:10).

Theo mot khia canh, phuong phép diéu tri bénh wa chdy mau A bang viéc dung
vecto liéu phap gen dong vat c6 vii ma bao gdm axit nucleic ma hoa cho bién thé Yéu
t VIIT duge mo ta. Theo mot sb phuong 4n, axit nucleic ma ma héa cho Yéu t6 VIII
bao gdm polynucleotit ¢6 do tuong ddng trinh tw cao vé&i cac trinh tu CS04 (SEQ ID
NO:37) hodc CS12 (SEQ ID NO:1) ma hoa cho bién thé Yéu t6 VIII, nhu duge md ta
trong ban mo ta nay. Theo mot s6 phwong an, phuong phap diéu tri bénh wa chady mau
A duoc mb ta trong ban md ta nay dan dén su tang lén ca sy biéu hign Yeu t6 VIII
va/hoic su tang l1én cia hoat tinh Yéu t6 VIII trong méau ctia bénh nhén ma 16n hon sy
tang lén cua sy biéu hién Yéu td VIII va/hodc su ting 1én cua hoat tinh Yéu t6 VIII trong
mau ctia bénh nhan dugc ding vecto liéu phap gen dong vat c6 vii ma bao gdm trinh tu
ma hoa Yéu td VIII kiéu dai va/hodc trinh tw ma hoa Yéu t§ VIII duoc téi uvu hoa bod ba
ma hda khac. Theo mot ) phuong an, bién thé Yéu td VIII dugc ma hoa boi axit nucleic
& trong vecto liéu phap gen dong vét co vi duoc tiét vao mau hiéu qua hon, in vivo,
va/hodc c6 thoi gian ban thai tudn hoan ting lén trong mau, in vivo, twrong quan voi Yéu

t& VIII kiéu dai va/hodc cac bién thé Yéu t6 VIII khéc.
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Theo mot sé phuong 4n, vecto liéu phép gen dong vét ¢ va duge dung bao gom
polynucleotit ma hoa cho polypeptit Yéu td VIII ¢6 trinh ty axit amin cua CS12-FL-AA
(SEQ ID NO:2), trong d6 polynucleotit cé trinh tw c6 do tuong dong trinh tu it nhat 12
95% (vi du nhu, do twong dong trinh ty it nhat 1a 95%, 96%, 97%, 98%, 99%, 99.5%,
hodc 100%) so v&i CS12-FL-NA (SEQ ID NO:1).

Theo mdt s6 phuong 4n, vecto liéu phap gen dong vat c6 vi duge dung con bao
gdm polynucleotit ving khéi dong dugc lién két c6 diéu khién véi polynucleotit Yéutb
VIII, trong d6 polynucleotit ving khéi dong c6 trinh ty axit nucleic ¢6 do tuong dong
trinh tu it nhét 12 90% (vi du nhu, it nhét 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, 99,5%, hodc 100%) so v6i hTTR (SEQ ID NO:6). Theo mot s6 phuong
an, vung khoi dong duoc gin tryc tiép vao polynucleotit Yéu t& VIII, vi du nhu, nhu

duoc minh hoa trén Hinh 11.

Theo mot s6 phuong an, vecto liéu phap gen dong vét c6 vu duoc dung con bao
gdm thanh phan dic hiéu gan dugc lién két ¢ diéu khién véi polynucleotit Yéu t6 VIII.
Theo mdt sb phuong an, thanh phan dic hiéu gan la thanh phan ving ting cudng c6 do
tuong ddng trinh tw it nhit 12 90% (vi du nhu, it nhét 1a 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, hodc 100%) so véi CRM8 (SEQ ID NO:5). Theo mot sb phuong
an, hop phan axit nucleic bao gdm hai thanh phan dic hiéu gan nay dugc lién két c6 diéu
khién véi polynucleotit Yéu t6 VIIL. Theo mdt sé phuong én, hop phan axit nucleic bao
gbm ba thanh phan dic hiéu gan nay dugc lién két c6 didu khién vé6i polynucleotit Yéu
t6 VIIL. Theo mot s6 phuong an, mot hodc nhiéu thanh phén dic hiéu gan va vung khoi

dong duogc gén truc tiép, vi du nhu, nhu dugc minh hoa trén Hinh 11,

Theo mdt s6 phuong 4n, vecto liéu phap gen dong vét c6 va duge dung c6 trinh
fir axit nucleic ¢o do twong ddng trinh tu it nhat 1a 90% (vi du nhu, it nhat 1 90%, 91%,
92%. 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,5%, hodc 100%) so voi CS12-
CRMS8.2-Vr (SEQ ID NO:3).

Theo mdt s6 phuong an, vecto liéu phap gen dong vét c6 va duge dung dugc bao
gdm trong plasmit c6 trinh ty axit nucleic ¢6 do tuong ddng trinh tu it nhét 1a 90% (vi
du nhu, it nhat 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,5%, hoac
100%) so v6i CS12-CRMS8.2-Vrp (SEQ ID NO:10).

10
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Theo mdt khia canh, phwong phap diéu tri bénh wa chay mau A bang viéc ding
hat virut két hgp adeno (AAV) ma bao gbm axit nucleic ma héa cho bién thé Yéu t6
VIII duoc mo ta. Theo mdt 36 phuong an, axit nucleic ma ma hoa cho Yéu t6 VIII bao
gdm polynucleotit c6 do twong ddng trinh tu cao véi cac trinh ty CS04 (SEQ ID NO:37)
hodc CS12 (SEQ ID NO:1) ma héa cho bién thé Yéu t6 VIII, nhu duge md ta trong ban
mo ta nay. Theo mot s6 phuong an, phuong phép diéu tri bénh va chay mau A dugc mo
ta trong ban mod ta nay dan dén sy tang 1én clia su biéu hién Yéu t6 VIII va/hodc su ting
1én ctia hoat tinh Yéu t& VIII trong mau cta bénh nhan ma 16n hon sy tang lén cua sy
biéu hién Yéu t6 VIII va/hoic su tang 1én cia hoat tinh Yéu t6 VIII trong mau ctia bénh
nhan duoc dung hat virut két hop adeno (AAV) ma bao gbm trinh tw ma héa Yéu td VIII
kiéu dai va/hodc trinh tw ma hoa Yéu td VIII duge t6i wu héa bd ba ma hoa khac. Theo
mot sb phuong an, bién thé Yéu td VIII dugc ma hoa bai axit nucleic ¢ trong hat virut
két hop adeno (AAV) duge tiét vao méu hiéu qua hon, in vivo, va/hodc c6 thoi gian ban
thai tudn hoan ting lén trong mdu, in vivo, tuong quan voi Yéu t VIII kiéu dai va/hodc

cac bién thé Yéu td VIII khéc.

Theo mot s6 phuong 4n, axit nucleic chira trong hat AAV dugc dung bao gdm
polynucleotit ma hoa cho polypeptit Yéu td VIII ¢6 trinh ty axit amin cua CS12-FL-AA
(SEQ ID NO:2), trong d6 polynucleotit ¢6 trinh tw c6 do twong ddng trinh t it nhat 1a
95% (vi du nhu, do trong dong trinh tu it nhét 1a 95%, 96%, 97%, 98%, 99%, 99.5%,
hoic 100%) so v4i CS12-FL-NA (SEQ ID NO:1).

Theo mdt $6 phuong an, axit nucleic chura trong hat AAV duoc dung con bao
gdm polynucleotit vang khéi dong dugce lién két c6 diéu khién véi polynucleotit Yéu to
VIIL trong d6 polynucleotit vang khéi dong cd trinh tu axit nucleic ¢6 do twong dong
trinh tu it nhat 1a 90% (vi du nhu, it nhét 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, 99,5%, hodc 100%) so v6i hTTR (SEQ ID NO:6). Theo mdt s6 phwong
an, vung khaoi dong dugce gin truc tiép vao polynucleotit Yéu t6 VIIL vi du nhu, nhu
dugc minh hoa trén Hinh 11.

Theo mot s6 phuong 4n, axit nucleic chra trong hat AAV duge dung con bao
gdm thanh phan ddc hiéu gan duoc lién két c6 diéu khién véi polynucleotit Yéu t6 VIII.
Theo mdt s6 phuong 4n, thanh phan dic hiéu gan la thanh phén ving ting cudng c6 do

tuong ddng trinh tu it nhat 1a 90% (vi du nhu, it nhat 1a 90%, 91%, 92%, 93%, 94%,
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95%., 96%, 97%, 98%, hodc 100%) so véi CRM8 (SEQ ID NO:5). Theo mot $b phuong
4n, hop phén axit nucleic bao gbm hai thanh phan dac hiéu gan nay duoc lién két co diéu
khién véi polynucleotit Yéu t6 VIIL. Theo mét sd phuong an, hop phan axit nucleic bao
gdm ba thanh phan dic hidu gan nay dugc lién két c6 didu khién véi polynucleotit Yéu
t6 VIIL. Theo mét sd phuong an, mot hodc nhiéu thanh phén ddc hiéu gan va vung khéi

dong dugc gén truc tiép, vi du nhu, nhu duoc minh hoa trén Hinh 11.

Theo mot sb phuong an, axit nucleic chita trong hat AAV duoc dung co trinh tu
axit nucleic ¢6 do tuong ddng trinh tw it nhat 13 90% (vi du nhu, it nhat 1a 90%, 91%,
92%., 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,5%, hodc 100%) so voi CSI12-
CRM&8.2-Vr (SEQ ID NO:3).

Theo mdt sb phuong an, axit nucleic chtra trong hat AAV duge dung dugc san
xuét bang cach str dung plasmit c6 trinh tw axit nucleic ¢6 dd tuong ddng trinh tu it nhét
14 90% (vi du nhu, it nhat 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
99,5%, hodc 100%) so véi CS12-CRM8.2-Vrp (SEQ ID NO:10).

Mo ta van tat cac hinh vé

Hinh 1A va Hinh 1B cung thé hién trinh tu nucleotit dugc tdi wu hoa bo ba ma
héa CS12 (SEQ ID NO:1) ma héa cho bién thé Yéu t& VI theo mot s6 phuong an
(“CS12-FL-NA” di v6i trinh ty ma héa chiéu dai day du).

Hinh 2 thé hién trinh ty axit amin bién thé Yéu t6 VIII (SEQ ID NO: 2) dugc ma
hoa béi trinh tu nucleotit da duoc thay ddi bd ba ma hoa CS12 theo mot s6 phuong 4n

(“CS12-FL-AA” dbi v6i trinh tu axit amin chiéu dai day du).

Hinh 3A va Hinh 3B cung thé hién trinh ty axit nucleic (SEQ ID NO:3) ctia vecto
liéu phép gen da dugc 1am giam nucleotit CS12-CRM8.2-Vr mé hoa cho bién thé Yéu
t6 VIII theo mdt s6 phuong an.

Hinh 4 thé hién trinh tu axit nucleic cua céc thanh phan di truyén khac nhau hiru
dung ddi vé6i vecto liéu phap gen ma hoa cho bién thé Yéu t6 VIII, bao gom 5°-ITR
(SEQ ID NO:4), thanh phan viing tang cudng CRMS8 (SEQ ID NO:5), vung khéi dong
TTR ngudi (SEQ ID NO:6), trinh tu Kozak tdi thicu (SEQ ID NO:7), va thanh phan
poly-adenyl hoa tdng hop (SEQ ID NO:8), va 3’-ITR (SEQ ID NO:9), theo mot s0

phuong an.
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Hinh 5A, Hinh 5B, va Hinh 5C cung thé hién trinh tu axit nucleic (SEQ 1D
NO:10) cta plasmit CS12-CRMS8.2-Vrp chira vecto li¢u phap gen ma héa cho bién thé
Yéu t6 VIII theo mot sé phuong 4n.

Hinh 6A va Hinh 6B cung thé hién trinh tu axit nucleic (SEQ ID NO:38) cta
vecto lidu phap gen CS12-CRM8.2-V mé hoéa cho bién thé Yéu t5 VIII theo mot s6

phuong an.

Cac Hinh 7A va 7B cling thé hién trinh tu nucleotit dugc t6i wu hoa bd ba ma hoa
CS04 (SEQ ID NO:37) méa héa cho bién thé Yéu t§ VIII theo mot s6 phuong an (“CS12-
FL-NA” déi v6i trinh ty ma hoa chiéu dai day du).

Hinh 8A va Hinh 8B cung thé hién céc trinh ty axit amin va nucleotit d6i vai
peptit glycosyl hoa vi du mél- duoc cai xen vao cau ndi duge thé mién B cta bién thé Yéu
t& VIII theo mot s6 phuong an. “NG1” hodic NG1-AA” 1a ma doi v6i trinh ty axit amin,
duoc thé hién trong dong trén. “NGI1-NA” la ma ddi véi trinh tu axit nucleic, duogc thé
hién trong dong dudi dbi v6i mdi tap hop. Hinh 8A va Hinh 8B boc 19 cac trinh tu axit
amin dudi dang cac SEQ ID NO 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, va 35, va
c4c trinh tu nucleotit dudi dang cdc SEQ ID NO 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,

32, 34, va 36 tAt ca, 1an luot, theo thir ty xuat hién.

Hinh 9 thé hién phan tich thdm tach western cta bién thé Yéu té VIIL c6
(vYNG4/CS04, YNG5/CS04, va vNG16/CS04) va khong co (vCS04 vai SQ) peptit

glycosyl héa dugc thiét ké vao trong cau ndi SQ, duge biéu hién & té bao Huh-7.

Hinh 10 thé hién phan tich thAm tach western cia bién thé Yéu t& VIIL, co
(VNG4/CS04, vNG5/CS04, va YNG16/CS04) va khong co (vCSO4 vGi SQ) peptit
glycosyl hoa duoc thiét k& vao trong cau ndi SQ, duge bidu hién & té bao HepG2 sau
khi nhiém vecto liéu phap gen AAVS.

Hinh 11 minh hoa ciu trac liéu phap gen Yéu té VIII vi du ma hoa cho bién thé
Yéu t VIII theo mdt s6 cach thuc hién.

Hinh 12 thé hién mtc do hoat tinh Yéu t& VIII in vivo trong md hinh chudt nhét
dung chiu hFVIII “dong E”, va in vitro bang cach stt dung té bao HepG2, sau khi nhiém
vecto liéu phap gen AAV8 ma hoa cho protein bién thé Yéu t6 VIII theo mot sd phuong
an.

13
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Hinh 13 thé hién phan tich dién di gel agaroza clia cac vecto liéu phap gen vCS04,
vX5/NG5/CS120, va vX5/NG5/CS12 ma héa cho bién thé Yéu t6 VIII theo mdt s
phuong an.

Hinh 14 thé hién mutc do hoat tinh Yéu t6 VIII in vivo trong mo hinh chudt nhét
knock-in FVIII F17, va in vitro bang c4ch st dung té bao HepG2, dong té bao gan ngudi
(ATCC #HB-8065), sau khi nhiém vecto liéu phap gen AAV8 ma héa cho protein bién
thé Yéu td VIII theo mdt s6 phuong 4n,

Hinh 15 thé hién so dd minh hoa ctia cAu tric protein Yéu t6 VIII nguoi kiéu dai
va kiéu Refacto, cling nhu 1a protein Yéu t& VIII duge ma hoa boi polynucleotit CS12,
ma chira dot bién X5 va peptit glycosyl hoa NGS5.

Hinh 16 thé hién trinh tu axit amin Yéu t& VIII nguoi kiu dai (SEQ ID NO:39),
theo mot sé phuong an (“FVIII-FL-AA™).

Hinh 17 thé hién cac trinh tu ma hoa vi du (cac SEQ ID NO 41-53, lan luot, theo
tht tu xuat hién) d6i v6i cau ndi dugc thé mién B theo mot sb phuong 4n. BDLO04
(SEQ ID NO:41) la mot phan ctia cic trinh tw nucleotit da duoc thay dbi bd ba ma hoa
CS04 ma ma héa cho cdu ndi dugc thé mién B.

Hinh 18 thé hién khung plasmit vi du (SEQ ID NO:54) dé tich hop hé gen liéu
phép gen Yéu t& VIII, theo mot sd phwong éan.

Hinh 19 thé hién don vi sao chép vi du (“don vi sao chép pMB1” — SEQ ID
NO:55) va chi thi tinh khang ampixilin (“Bla(ApR)” — SEQ ID NO:56) d6i v6i plasmit
hitu dung dé tich hop hé gen liéu phap gen Yéu t§ VIII, theo mot sb phuong 4n.

Hinh 20A, Hinh 20B, va Hinh 20C cung thé hién trinh tu axit nucleic (SEQ ID
NO:57) cia plasmit CS12-CRMS8.2-Vp chira vecto ligu phap gen ma héa cho bién thé
Yéu t6 VIII theo mdt s6 phuong an.

MG ta chi tiét sang ché
1. M déu

Liéu phdp gen dua trén AAV htra hen 1on dé diéu tri bénh ua chay mau. Déi voi

bénh wa chay mau B, dir liéu lam sang thw nhét tng ho rang ham lugng FIX bang khoang

10% c6 thé duogc duy tri ¢ it nhét 12 mot s& bénh nhan trong thdi gian 1au hon 1 nam.
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Tuy nhién dbi v6i bénh va chay mau A, viéc dat duge mie do biéu hién tri liéu béng 5-
10% v&i vecto AAV van thach thirc vi cac 1y do khac nhau. Thir nhéat, trinh ty ma hoa
Yéu t6 VIII qua 16n d6i voi cac vecto dua trén AAV thong thuong. Thir hai, clu tric
Yéu t6 VIII duoc lam khuyét hodc duoc cit cut mién B dugc thiét ké trai qua su biéu
hién kém in vivo, ngay ca khi dugc tdi wu héa bd ba ma hoa. Thir ba, cac cAu truc bién
thé Yéu t6 VIII duoc lam khuyét hodc duoc cit cut mién B nay c6 thoi gian ban thai
ngén in vivo, lam trdm trong thém tac dung cla su biéu hién kém. Thir tu, ngay ca khi
duoc biéu hién, FVIII khong duogc tiét hiéu qua tu té bao, nhu cac yéu td dong mau khac,

chiang han nhu Yéu t6 IX.

Sang ché dé cap, mot phén, dén su phat hién vecto liéu phap gen chira trinh tu
mi hoa bién thé Yéu t& VIII da duoc thay ddi bd ba ma hoa ma giai quyét cc van dé
nay va cic van dé khéc lién quan dén liéu phap gen Yéu t6 VIIL Vi du nhu, theo mot s6
phuong éan, polynucleotit, polypeptit, va chu trac liéu phap gen bién thé Yéu t6 VIII
duoc boc 10 trong ban md ta nay mang lai su biéu hién Yéu t6 VIII ngoai sinh duoc cai
thién trong té bao dong vat ¢6 vi. Theo mot s6 phuong 4n, polynucleotit, polypeptit, va
cAu trac lidu phap gen bién thé Yéu t6 VIII duoc boc 16 trong ban md ta nay mang lai
d6 sinh kha dung duoc céi thién (vi du nhu, din dén hoat tinh Yéu t6 VIII dugc cai thign
trong mau cta bénh nhan) in vivo. Theo mot s6 phuong an, polynucleotit, polypeptit, va
cdu trac lidu phap gen bién thé Yéu t& VIII duoc boc 1 trong ban mo ta nay mang lai
thoi gian ban thai tudn hoan duoc cai thién déi véi Yéu t VIII ngoai sinh trong méau ctia
bénh nhan. Nhu dugc md ta trong ban mo ta nay, mot hoac nhiéu vu diém trong sd cac
vu diém nay duogc thuc hién bing cach st dung dang két hop bét ky cia mot hodc nhiéu

su cai thién sau day vdi hé théng liéu phap gen.

Trong mot sb cach thuc hién, mot hodc nhiéu vu diém trong s6 cac wu diém nay
dugc thuc hién bing cach thiét ké dot bién X5 vao polypeptit bién thé Yéu t6 VIII ma
duogc ma hoa bai polypeptit Yéu té VIII da duge thay d6i bo ba ma hoa, nhu duge mod
ta trong ban mo ta nay. Co loi 1a, sy bao g0m cua dot bién X5 trong polypeptit Yéu to
VIII duge ma hoéa, nhu duge mo ta trong ban mo td nay, tao ra hiéu luc sinh hoc duogc
cai thién ctia Yéu t& VIII dugc bidu hién ngoai sinh, in vivo va in vitro. Vi du nhu, nhu
duoc mo ta trong Vi du 4, sy bao gbm cua nam dot bién X5 trong mién Al ctia chudi
ning cua polypeptit Refacto FVIII lam tdng hi¢u luc sinh hoc Yéu t6 VIII ngoai sinh in

vivo & chudt nhit dong E2 1én 3 1an sau khi dung vecto liéu phap gen AAV ma hoa cho
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bién thé Yéu t6 VIII-X5 Refacto, khi so v6i con chudt nhat dwoc dung vecto liéu phap
gen gidng hét khdc ma héa cho bién thé Yéu t VIII Refacto kicu dai (so sanh vX5/CS24
v6i vCS04 trén Hinh 12). Théng nhat véi két qué in vivo, su bao gbm ctia nam dot bién
X5 trong mién Al ctia chudi ndng Yéu t6 VIII 1am tang hiéu luc sinh hoc Yéu t6 VIII
ngoai sinh in vitro l1én 4 14n sau khi nhi®m té bao HepG2 véi vecto liéu phap gen AAV
m3 héa cho bién thé Yéu t§ VIII-X5 Refacto, khi so v6i té bao HepG2 da nhiém véi
vecto liéu phap gen gidng hét khac ma hoa cho bién thé Yéu t6 VIII Refacto kiéu dai
(so sanh vX5/CS24 v6i vCS04 trén Hinh 12).

Trong mot sd cach thuc hién, mot hodc nhidu vu diém trong s6 cac uu diém nay
duoc thuc hién bang cich thiét ké peptit glycosyl hoa NG5 vao cau ndi mién B cla
polypeptit bién thé Yéu té VIIT ma duge ma héa boi polypeptit Yéu t6 VIII da dugc thay
d6i bd ba ma hoa, nhur dugc md ta trong ban mo ta nay. Co loi 1, sy bao gOm clia peptit
glycosyl hoa NGS5 trong polypeptit Yéu t§ VIII dugc ma hoa, nhu duge mo ta trong ban
md ta ndy, tao ra hiéu lyc sinh hoc dugc cai thién cia Yéu t6 VIII duge biéu hién ngoai
sinh, in vivo. Vi du nhu, nhu dugc mo ta trong Vi du 3, su bao gbm cua peptit glycosyl
hoa NG trong cau ndi SQ ctia polypeptit Refacto FVIII lam tang hiéu luc sinh hoc Yéu
t& VIII ngoai sinh in vivo & chudt nhat dong E2 1én 2 14n sau khi dung vecto liéu phap
gen AAV ma hoa cho bién thé Yéu t6 VIII-NGS Refacto, khi so v6i con chudt nhit duoc
dung vecto liéu phéap gen gidng hét khac ma hoa cho bién thé Yéu t6 VIII Refacto kiéu
dai (so sanh VNG5/CS04 v6i vCS04 trén Hinh 12).

Trong mot sd cach thuc hién, mdt hoac nhiéu vu diém trong s6 cac vu diém nay
duoc thuc hién bang cach thiét ké ca dot bién X5 va peptit glycosyl héa NG5 vao
polypeptit bién thé Yéu t6 VIII ma duoc ma hoa bai polypeptit Yéutd VIII da dugc thay
d6i bd ba ma hoa, nhu duge mo ta trong ban md ta nay. Co loi 1a, su bao gém cua dot
bién X5 va peptit glycosyl hoéa NGS5 trong polypeptit Yéu t6 VIII duoc ma hoa, nhu
duoc md ta trong ban mo ta nay, tao ra hi¢u luc sinh hoc dugc cai thién cua Yéu td VIII
duoc biéu hién ngoai sinh, in vivo va in vitro. Vi du nhu, nhu duoc mo ta trong Vidu 5,
su bao gdm ctia nam dot bién X5 trong mién Al cua chudi niang va peptit glycosyl hoa
NGS5 trong cu ndi SQ cta polypeptit Refacto FVIII lam tang hidu luc sinh hoc Yéu t6
VIII ngoai sinh in vivo & chudt nhéit dong E2 1én 4,5 14n sau khi dung vecto liéu phap
gen AAV mi hoa cho bién thé Yéu t6 VIII-X5/NGS Refacto, khi so véi con chudt nhat

duoc dung vecto liéu phap gen gidng hét khac ma hoa cho bién thé Yéu t6 VIII Refacto
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kidu dai (so sanh vX5/NGS5/CS125 v6i vCS04 trén Hinh 12). Théng nhat voi két qua in
vivo, sy bao gom ctia ndm dot bién X5 trong mién A1l ctia chudi ning va peptit glycosyl
héa NGS5 trong cdu ndi SQ clia polypeptit Refacto FVIII lam tang hi€u luc sinh hoc Yéu
t6 VIII ngoai sinh in vitro bang 3 1an sau khi nhiém té bao HepG2 véi vecto lidu phap
gen AAV ma héa cho bién thé Yéu t6 VIII-X5/NGS Refacto, khi so véi t€ bao HepG2
da nhiém véi vecto liéu phap gen gidng hét khdc ma hoa cho bién thé Yéu t6 VIII

Refacto kiéu dai (so sanh vX5/NG5/CS125 v6i vCS04 trén Hinh 12).

Trong mot sb cach thuc hién, mot hodc nhidu vu diém trong s6 cac wu diém nay
duogc thuc hién béng cach str dung vung khai dong hTTR ngudoi va mot hodc nhiéu thanh
phin CRMS dic hiéu gan nguoc dong ctia trinh ty polynucleotit ma héa cho polypeptit
bién thé Yéu t6 VIIL C6 loi 13, viée sit dung ving khoi dong hTTR va mot hodc nhiéu
thanh phin CRMS dic hiéu gan tao ra hiéu luc sinh hoc duoc cai thién cia Yéu to VIII
duoc biéu hién ngoai sinh trong té bao ngudi, in vitro. Vi du nhu, nhu duge mo ta trong
Vi du 2, viéc st dung vung khéi dong hTTR va mot hodc hai thanh phén CRMS8 dic
hiéu gan lam tang hi¢u lyc sinh hoc Yéu té VIII ngoai sinh in vivo trong té bao HepG2
lin lwot 1én khoang 2 1an va 4 14n, khi so véi viéc sir dung céc trinh tu ving khoi dong
va vung tang cuong TTR chudt nhit (so sanh vCS115 va vCS116 véi vCS04 trén Hinh
12).

Trong mot s6 cach thuc hién, mot hodc nhiéu vu diém trong sb cic uu diém nay
duoc thuc hién bang cach loai bo cac nucleotit ngoai lai nam gitra céc thanh phan khac
nhau cta vecto liéu phap gen AAV ma héa cho protein bién thé Yéu t6 VIIL C6 loi Ia,
viéc loai bd cac nucleotit ngoai lai gitta cdc thanh phan khac nhau tao ra hiéu luc sinh
hoc duoc cai thién cua Yéu t& VIII dugce biéu hién ngoai sinh trong té bao nguoi, in
vitro. Vi du nhu, nhu dugce md ta trong Vi du 6, viéc loai bo chi 71 nucleotit khéi vecto
liéu phap gen AAV vX5/NGS5/CS120 ma héa cho bién thé Yéu td VIII-X5/NGS5 Refacto
lam cai thién hiéu luc sinh hoc in vitro cta bién thé Yéu t5 VIII dugc bicu hign thém
50% (so sanh vX5/NG5/CS12 v6i vX5/NGS/CS120 trén Hinh 14).

Trong mot sb cach thuc hién, mot hodc nhiéu vu diém trong s6 cac vu diém nay
duoc thuc hién brfmg cach thiét ké ca dot bién X5 va peptit glycosyl hoa NGS5 vao
polypeptit bién thé Yéu t6 VIII ma dugc ma hoa boi polypeptit Yéu té VIII da duge thay

dbi bo ba ma hoa, va béng cach st dung vung khoi dong hTTR nguoi va mot hoac nhiéu
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thanh phdn CRMS8 dic hiéu gan ngugc dong cla trinh tw polynucleotit ma hoa cho
polypeptit bién thé Yéu td VIIL. C6 loi 14, biang cach st dung dang két hop nay ctia cac
cai thién tao ra hiéu luc sinh hoc dugc cai thién cua Yéu t6 VIII dugc biéu hién ngoai
sinh, in vivo va in vitro. Vi du nhu, nhu dugc mo ta trong Vi du 6, viéc su dung dang
két hop nay clia cac cai thién trong vecto liéu phap gen AAV lam tang hiéu lyc sinh hoc
in vivo 14,5 l4n, trong quan véi viéc st dung vecto liéu phap gen AAV ma bao gdm
polynucleotit ¢ cung sy thay dbi bo ba ma hoa ddi véi Yéu t6 VIII Refacto kiéu dai
dugc ma hoa bang cach st dung céc trinh tu vung khoi dong va vung tang cuong TTR
chudt nhét (so sanh vX5/NG5/CS120 v6i vSCO4 trén Hinh 14). Thong nhat voi két qua
in vivo, viéc str dung dang két hop nay cla cdc cai thién trong vecto liéu phap gen AAV
lam tang hiéu luc sinh hoc in vitro 17 lan, twong quan véi viée st dung vecto liéu phap
gen AAV ma bao gdm polynucleotit c6 cung su thay d6i bo ba ma hoa dbi véi Yéu t6
VIII Refacto kiéu dai duoc ma hoa bang cach st dung céc trinh tur ving khéi dong va
vung tdng cuong TTR chudt nhét (so sanh vX5/NG5/CS120 v6i vSCO04 trén Hinh 14).
Nhu béo cdo trong Bang 4 ctia WO 2017/083762 (ndi dung ctia n6 dugce két hop & day
trong ban mo ta nay dé tham khao), vecto vCS04 tao ra hiéu lyc sinh hoc FVIII in vivo
16n hon hon 70 1an, twong quan véi vecto liéu phap gen twong duong ma héa cho
polynucleotit Yéu td VIII Refacto bang cach st dung trinh tw ma hoa kiéu dai. Theo do,
mong doi rang vecto liéu phap gen vX5/NG5/CS120 s& mang lai sy tang 1én tir 1000 1an
dén 1250 14n cua hiéu luc sinh hoc FVIIL, twong quan v6i vige st dung trinh ty ma héa

Refacto kiéu dai.

Trong mot sb cach thuc hién, mot hoac nhiéu vu diém trong s6 cac uu diém nay
duoc thue hién bing cach thiét ké ca dot bién X5 va peptit glycosyl hoa NGS5 vao
polypeptit bién thé Yéu t6 VIII ma duoc ma hoa boi polypeptit Yéu td VIII da dugc thay
d6i bd ba ma hoa, bang cach st dung vung khéi dong hTTR nguoi va mot hodc nhiéu
thanh phdan CRM8 ddc hiéu gan ngugc dong cia trinh tu polynucleotit ma hoa cho
polypeptit bién thé Yéu té VIIL, va viéc loai bo cac nucleotit ngoai lai nim gitta cac
thanh phan khéc nhau cua vecto liéu phép gen AAV. C6 loi 14, bang céach sir dung dang
két hop nay cta cac cai thién tao ra hi¢u luc sinh hoc duoc cai thién cua Yéu t§ VIII
duoc biéu hién ngoai sinh, in vivo va in vitro. Vi du nhu, nhu duoc mo ta trong Vidu 6,
viée str dung dang két hop nay cla céc cai thi¢n trong vecto li¢u phap gen AAV lam
tang hiéu lyc sinh hoc in vivo 14 lan, twong quan véi viée str dung vecto liéu phap gen
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AAV ma bao gém polynucleotit c6 ciing su thay di bd ba ma hoa dbi véi Yéu td VIII
Refacto kidu dai duge ma héa bang cach st dung céc trinh tu ving khoi dong va ving
taing cuong TTR chudt nhiét (so sanh vX5/NG5/CS12 v&i vSCO04 trén Hinh 14). Théng
nhit v6i két qua in vivo, viéc st dung dang két hop nay cua cac cai thién trong vecto
liéu phap gen AAV lam tang hiéu lyc sinh hoc in vitro 24 lan, tuong quan véi viéc st
dung vecto liéu phép gen AAV ma bao gdm polynucleotit c6 cung sy thay d6i bo bama
hoa dbi véi Yéu td VIII Refacto kidu dai duge ma hoa bang cich st dung cac trinh tu
vung khoi dong va vung tang cuong TTR chudt nhét (so sanh vX5/NG5/CS12 véi
vSCO04 trén Hinh 14). Nhu bdo cdo trong Bang 4 cia WO 2017/083762 (ndi dung cua
n6 dugc két hop o day trong ban md ta nay dé tham khao), vecto vCS04 tao ra hiéu luc
sinh hoc FVIII in vivo 1én hon hon 70 lan, twong quan véi vecto liéu phap gen tuong
duong ma hoa cho polynucleotit Yéu td VIII Refacto bang cach sir dung trinh ty mé hoa
kidu dai. Theo d6, mong doi ring vecto lidu phép gen vX5/NG5/CS120 s&€ mang lai su
tang lén tur 1000 lan dén 1750 1an cta hiéu luc sinh hoc FVIIIL, tuong quan véi viée st

dung trinh tu ma hoa Refacto kiéu dai.
II. PBinh nghia

Nhu duoc st dung trong ban md ta nay, cc thudt ngir sau day c¢6 nghia nhu dugc

quy cho chung trtr khi ¢6 chi dan khéc.

Nhu dung trong ban mo ta nay, cac thuét ngl "Yéu td VIII" va "FVIIT” dugce st
dung thay thé 13n nhau, va ding dé chi protein bat ky c6 hoat tinh Yéu t6 VIII (vi du
nhu, hoat tinh FVIIL, thuong dugce dé cap dén dudi dang FVIIIa) hogc tién chét protein
(vi du nhu, pro-protein hodc pre-pro-protein) cua protein ¢ hoat tinh ddng yéu t6 Yéu
t6 Ixa trong cac diéu kién cu thé, vi du nhu, nhu do dugc bang cach st dung thir nghiém
hoat hoa Yéu t& X sinh mau hai bude dugc md ta trong Chuong 2.7.4 cua Duge Dién
Chau Au 9.0. Theo phuong an vi du, polypeptit Yéu t6 VIII dung dé chi polypeptit ma
¢6 trinh tur ¢6 d6 tuong ddng trinh tu cao (vi du nhu, it nhat 1a 70%, 75%, 80%, 85%,
90%, 95%, 99%, hodc cao hon) so véi chudi nang va chudi nhe ctia polypeptit Yéu t6
VIIT kiéu dai. Theo mét sé phuong an, mién B cta polypeptit Yéu t6 VIII duge lam
khuyét, duoc ct cut, hodc dugc thay thé bang cau ndi polypeptit dé 1am giam kich thudc

ctia polynucleotit ma hoa cho polypeptit Yéu tb VIIL.

19



47369 20/157

Vi du khong lam gi6i han sang ché vé polypeptit Yéu t6 VIII kiéu dai bao gom
‘pre-pro-Yéu t6 VIII nguoi (vi du nhu, cidc ma s truy cap GenBank AAA52485,
CAA25619, AAAS58466, AAAS52484, AAA52420, AAV85964, BAF82630,
BAG36452, CAI41660, CAI41666, CAI41672, CAI43241, CAO03404, EAW72645,
AAH22513, AAH64380, AAH98389, AAT11968, AAI11970, hodc AAB61261), pro-
Yéu t6 VIII twong ting, va cac bién thé tu nhién cta ching; pre-pro-Yéu t6 VIII lon (vi
du nhu, cic ma s6 truy cap UniProt FIRZ36 hoic K7GSZ3), pro-Yéu t6 VIII twong tmg,
va cac bién thé ty nhién ctia ching; pre-pro-Yéu t5 VIII chuot nhit (vi du nhu, cdc ma
56 truy cap GenBank AAA37385, CAM15581, CAM26492, hogc EDL1.29229), pro-Yéu
t& VIII tuong Ung, va cac bién thé tu nhién ctia ching; pre-pro-Yéu t6 VIII chudt cong
(vi du nhu, ma sd truy cap GenBank AAQ21580), pro-Yéu t& VIII tuong tng, va cac
bién thé ty nhién cua chung; pre-pro-Yéu t6 VIII chudt céng; va chat tuong tu Yéu tb

VIII ddng vat c6 v khac (vi du nhu, khi, khi hinh ngudi, chudt ddng, chudt lang, v.v.).

Nhu dung trong ban mo ta nay, polypeptit Yéu tb VIII bao gdbm cac bién thé tu
nhién va cAu tric nhan tao ¢6 hoat tinh dong yéu t Yéu t5 IX. Nhu dung trong ban boc
10 nay, Yéu té VIIT bao ham céc bién thé tu nhién bat ky, cac trinh tu thay thé, chét déng
phén, hodc protein dot bién ma gitt lai mot sb hoat tinh déng yéu td Yéu td IX co ban
(vi du nhu, it nhat 12 5%, 10%, 25%, 50%, 75%, hodc 16n hon cta hoat tinh kiéu dai

tuong ng).

Puoc bao gdm cu thé & trong dinh nghia cia “Yéu td VIII” 1a bién thé Yéu to
VIIL dbi khi con duge dé cap dén duéi dang “bién thé FVIII”. Protein FVIII bién thé c6
it nhat 1a mot su cai bién axit amin khi so véi FVIII kiéu dai ngudi. Vi du vé su thay d6i
axit amin Yéu td VIII (twong quan véi FVII-FL-AA (SEQ ID NO: 19)) im thay trong
qun thé nguoi bao gdm, nhung khong gidi han 6, SI9R, R22T, Y24C, Y25C, L26P/R,
E30V, W33G, Y35C/H, G41C, R48C/K, K67E/N, L69P, E72K, D7SE/V/Y, P83R,
G89D/V, G92A/V, A97P, E98K, V99D, DI01G/H/V, V104D, K108T, M110V,
A111T/V, H113R/Y, L117F/R, G1218, E129V, G130R, E132D, Y133C, D135G/Y,
T137A/1, S138R, E141K, D145H, V147D, Y155H, V159A, N163K, G164D/V, P165S,
C172W, S176P, S179P, VI81E/M, KI185T, D186G/N/Y, S189L, LI191F, G193R,
L195P, C198G, S202N/R, F214V, L217H, A219D/T, V220G, D222V, E223K, G224 W,
T2521, V253F, N2541, G255V, L261P, P262L, G263S, G266F, C267Y, W274C,

H275L, G278R, G280D, E284K, V285G, E291G/K, T2941, F295L, V297A, N2991,
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R301C/H/L, A303E/P, 1307S, S308L, F312S, T314A/, A315V, G323E, L326P,
1.327P/V, C329F, 1331V, M339T, E340K, V345A/L, C348R/S/Y, Y365C, R391C/H/P,
S392L/P, A394S, W401G, 1405F/S, E409G, W412G/R, K4271, L431F/S, R437P/W,
[438F, G439D/S/V, Y442C, K444R, Y450D/N, T4541, FA55C, G466E, P470L/R/T,
G474E/R/V, E475K, G477V, D478N, T479R, F484C, A488G, R490G, Y492C/H,
Y492H, 1494T, P496R, G498R, R503H, G513S/V, 1522Y, K529E, W3532G, P540T,
T5418, D544N, R546W, R550C/G/H, S553P, S554C/G, V556D, R560T, D561G/H/Y,
1567T, P569R, S577F, V578A, D579A/H, N583S, Q584H/K/R, I585R/T, M586V,
D588G/Y, 1594Q, S596P, N601D/K, R602G, S603I/R, W604C, Y605H/S, N60IL,
R612C, N631K/S, M6331, S635N, N637D/1/S, Y639C, 1644V, L650F, V653A/M,
L659P, A663V, Q664P, F677L, M6811, V682F, Y683C/N, T686R, F698L, M699T/V,
M7011, G705V, G710W, N7131, R717L/W, G720D/S, M7211/L, A723T, L725Q,
V727F, E739K, Y742C, R795G, P947R, V1012L, E1057K, H1066Y, DI260E,
K1289Q, Q1336K, N1460K, L1481P, A1610S, 11698T, Y1699C/F, E1701K, Q1705H,
R1708C/H, T1714S, R1715G, A1720V, E1723K, D1727V, Y1728C, RI1740G,
K1751Q, F1762L, R1768H, G1769R, L1771P, L1775F/V, L1777P, GI779E/R,
P1780L, 11782R, D1788H, M1791T, A1798P, S1799H, R1800C/G/H, PI180IA,
Y1802C, S1803Y, F1804S, 1.1808F, M18421, P1844S, T1845P, E1848G, A1853T/V,
S1858C, K1864E, D1865N/Y, H1867P/R, G1869D/V, G1872E, P1873R, L1875P,
V1876L, C1877R/Y, L1882P, R1888I, E1894G, I1901F, E1904D/K, S1907C/R,
W1908L, Y1909C, A1939T/V, N1941D/S, G1942A, M1945V, L1951F, R1960L/Q,
L1963P, S19651, MI19661/V, G1967D, S1968R, NI1971T, HI973L, GI1979V,
H1980P/Y, F19821, R1985Q, L1994P, Y1998C, G2000A, T2004R, M2007I, G2013R,
W2015C, R2016P/W, E2018G, G2022D, G2028R, S2030N, V2035A, Y2036C,
N2038S, 2040Y, G2045E/V, 120518, 12056N, A2058P, W2065R, P2067L, A2070V,
S2082N, S2088F, D2093G/Y, H2101D, T2105N, Q2106E/P/R, G2107S, R2109C,
12117F/S, Q2119R, F2120C/L, Y2124C, R2135P, S2138Y, T214IN, M2143V,
F2145C, N2148S, N2157D, P2162L, R2169C/H, P2172L/Q/R, T2173A/1, H2174D,
R2178C/H/L, R2182C/H/P, M2183R/V, L2185S/W, S21921, C2193G, P2196R,
G2198V, E2200D, 12204T, 12209N, A2211P, A2220P, P2224L, R2228G/L/P/Q,
1.2229F, V2242M, W2248C/S, V2251A/E, M2257V, T2264A, Q2265R, F2279C/L,
12281T, D2286G, W2290L, G2304V, D2307A, P2319L/S, R2323C/G/H/L,
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R2326G/L/P/Q, Q2330P, W2332R, 12336F, R2339T, G2344C/D/S, va C2345S/Y.

Protein Yéu t& VIII con bao gdm polypeptit chira sy cai bién sau dich ma.

Thong thuong, polynucleotit ma hoa cho Yéu té VIII mé hoa cho polypeptit don
chudi khong c6 hoat tinh (vi du nhu, pre-pro-protein) ma trdi qua sy xu 1y sau dich ma
dé tao thanh protein Yéu té VIII hoat tinh (vi du nhu, FVIIIa). Vi du nhu, tham chiéu
dén Hinh 15, pre-pro-protein Yéu t§ VIII ngudi kiéu dai truéce hét dugc phan cit dé giai
phong peptit tin hiéu dugc ma hoa (khong dugc thé hién), tao thanh pro-protein don
chudi thtr nhét (dugc thé hién dudi dang "FVIIT kiéu dai nguoi”). Sau d6 pro-protein
dugc phan cit giita cac mién B va A3 dé tao thanh polypeptit thix nhit ma bao gdm chudi
nang Yéu té VIII (vi du nhu, céc mién Al va A2) va mién B, va polypeptit thtt hai ma
bao gém chudi nhe Yéu 6 VIII (vi du nhu, bao gdm céc mién A3, C1, va C3). Polypeptit
thtr nhat dugc phan cat thém dé loai bo mién B, va cling dé tach cac mién Al va A2, ma
van két hop véi chudi nhe Yéu té VIII trong protein Yéu t6 VIlla truong thanh. Dé xem
xét vé& quy trinh truéng thanh hoa Yéu t6 VIII, xem Graw va dong tac gia, Nat Rev
Genet., 6(6):488-501 (2005), ndi dung cua n6 dugc két hop trong ban mo ta nay dé tham

khao dén toan bd ndi dung cia n6 cho moi muc dich.

Nhu dung trong ban md ta nay, cac thudt ngtr "chudi ning Yéu t VIIL" hodc don
gian 13 "chudi ning," dung dé chi khéi két tap cla cic mién Al va A2 cia polypeptit
Yéu t6 VIIL. Theo phuong an vi du, cac axit amin 20-759 ctia hFVIII-FL-AA (SEQ ID
NO:39) tao nén chudi ning Yéu o VIII.

Nhu dung trong ban mo ta nay, thuat ngtr "chudi nhe Yéu td VIIL" hodc don gian
1a "chudi nhe," dung dé chi khoi két tap cua cac mién A3, C1, va C2 ctia polypeptit Yéu
t6 VIII. Theo phuong an vi duy, cac axit amin 1668-2351 cua hFVIII-FL-AA (SEQ ID
NO:39) tao nén chudi nhe Yéu té VIIL Theo mot s& phuong an, chudi nhe Yéu t6 VIII
khong bao gom peptit a3 c6 tinh axit, ma duoc gidi phong trong qué trinh trrdng thanh

in vivo.

Thong thuong, chudi ning va chudi nhe Yéu 5 VIII dwoce bicu hién dudi dang
chudi polypeptit don 1€, vi du nhu, ciing véi mién B hodc cau nbi duge thé mién B tuy
chon. Tuy nhién, theo mot s6 phuong 4n, chudi ning Yéu t6 VIII va chudi nhe Yéu t6
VIII duoc biéu hién dudi dang cac chudi polypeptit riéng r& (vi du nhu, duge ddng biéu
hién), va dugc tai tao dé tao thanh protein Yéu té VIII (vi du nhu, in vivo hodc in vitro).

22



47369 23/157

Nhu dung trong ban mo ta nay, cac thudt ngtt “ciu ndi duge thé mién B" va "cau
nbi Yéu té VIII" duoc sir dung thay thé 13n nhau, va ding dé chi cac phién ban duoc cat
cut ctia mién B Yéu & VIII kiéu dai (vi du nhu, cac axit amin 760-1667 cua hFVIII-FL-
AA (SEQ ID NO:39)) hodc peptit dugc thiét ké dé thay thé mién B cta polypeptit Yéu
t6 VIII. Nhu dung trong ban mo ta nay, cdu ndi Yéu t§ VIII ndm gifra ddu tan cing C
ctia chudi ning Yéu t6 VIII va dau tan ciing N cua chudi nhe Yéu t6 VIII trong polypeptit
bién thé Yéu t6 VIII theo mot s6 phuwong an. Vi du khong 1am giGi han séng ché vé cau
ndi duge thé midn B duoc boc 10 trong cac Bing Sang Ché My S6 4,868,112, 5,112,950,
5,171,844, 5,543,502, 5,595,886, 5,610,278, 5,789,203, 5,972,885, 6,048,720,
6,060,447, 6,114,148, 6,228,620, 6,316,226, 6,346,513, 6,458,563, 6,924,365,
7,041,635, va 7,943,374; cac Cong BS DPon Sang Ché My S& 2013/024960,
2015/0071883, va 2015/0158930; va cac Cong B6 PCT S6 WO 2014/064277 va
WO 2014/127215, noi dung boc 10 cua chung duge két hop ¢ day dé tham khéo, trong

toan bo ndi dung ctia chiing, cho moi muc dich.

Trir khi ¢6 chi dan khac trong ban md ta nay, viéc danh sd clia cac axit amin Yéu
t6 VIII dung dé chi c4c axit amin twong (mg trong trinh tu Yéu t6 VIII nguoi kiéu dai,
chidu dai ddy du (hFVIII-FL-AA), duoc thé hién dudi dang SEQ ID NO:39 trén Hinh
16. Nhu vay, khi tham chiéu dén sy thé axit amin trong protein bién thé Yéu té VIII
dugce boc 10 trong ban mod ta nay, sb cua axit amin duge chi ra dung dé chi axit amin
twong tu (vi du nhu, tuong duong vé mat ciu trac hodc chirc ning) va/hodc twong dong
(vi du nhu, dugc bédo toan trong tién hoa trong trinh tu axit amin so cép) trong trinh tu
Yéu t& VIII kiéu dai, chidu dai ddy du. Vi du nhu, sy thé axit amin T2105N dung dé chi
su thé T thanh N tai vi tri 2105 cta trinh tu Yéu t6 VIII ngudi kiéu dai, chiéu dai day du
(WFVIIL-FL-AA; SEQ ID NO:39), su thé T thanh N tai vi tri 1218 ctia protein bién thé
Yéu t6 VIII duoc ma hoa boi CS12 (CS12-FL-AA; SEQ ID NO: 2).

Nhu duge mo ta trong ban md ta nay, heé théng danh sb axit amin Yéu té VIII
phu thudc vao viée peptit tin hiéu Yéu t§ VIII (vi du nhu, céc axit amin 1-19 cta trinh
tu Yéu t& VIII nguoi kiéu dai, chiéu dai day du) c6 dugc bao g6m hay khong. Trong do
peptit tin hi¢u dugc bao gbm, viéc danh sb duoc dé cap dén dudi dang “bao gbm peptit
tin hiéu" hodc "SPI". Trong do peptit tin hiéu khong dugc bao gé)m, viéc danh sb duoc
d& cap dén du6i dang “khong bao gdm peptit tin hiéu" hogc "SPE." Vi du nhu, F328S

14 danh sé SPI déi véi cling axit amin dudi dang F309S, trong danh s6 SPE. Trir khi ¢6
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chi din khac, tAt ca cac danh sb axit amin dung dé chi c4c axit amin twong Ung trong
trinh tu Yéu t6 VIII ngudi kiéu dai, chiéu dai ddy da (hFVIII-FL-AA), dugc thé hién
duéi dang SEQ ID NO:39 trén Hinh 16.

Nhu duge mo ta trong ban mo ta nay, polynucleotit da dugc thay d6i bd ba ma
hoa mang lai sy biéu hién ting cta Yéu t6 VIII chuyén gen in vivo (vi du nhu, khi dugc
dung dudi dang mot phén ctia vecto liu phéap gen), khi so véi mire do biéu hién Yéu tb
VIII tao ra boi cu tric Yéu td VIII duge ma hoa tu nhién (vi du nhu, polynucleotit ma
hoéa cho cing céu tric Yéu t6 VIII bang cach st dung bd ba méd héa ngudi kiéu dai).
Nhu dung trong ban mo ta nay, thuat nglt “su biéu hién ting 1én" dung dé chi mirc do
tang 1én cua hoat tinh Yéu t& VIII chuyén gen trong mau cua dong vat dugc dung
polynucleotit da dugc thay dbi bo ba ma hda ma hoa cho Yéu t& VIII, khi so v6i mirc
do hoat tinh Yéu t6 VIII chuyén gen trong méu cua dong vat duge dung cAu tric Yéu td
VIII dugc ma hoa tu nhién. Mtrc do hoat tinh ¢6 thé duoc do bing cach st dung hoat
tinh Yéu t& VIII bit ky da biét trong linh vuc, vi du nhu, thir nghiém hoat hoa Yéu t6 X
sinh mau hai buée duge md ta trong Chuong 2.7.4 ciia Duge Dién Chau Au 9.0. Thix
nghiém vi du dé xac dinh hoat tinh Yéu t6 VIII la thtr nghiém Technochrome FVIII

(Technoclone, Vienna, Ao).

Theo mdt sé phuong an, do sinh kha dung tdng dung dé chi it nhit 12 16n hon
25% polypeptit Yéu t6 VIII chuyén gen trong mau ctia dong vét dugc dung polynucleotit
Yéu t6 VIII da duge thay ddi bo ba ma hoa, khi so v6i ham lugng ctia polypeptit Yéu t6
VIII chuyén gen trong mau cua dong vat dugc dung polynucleotit Yéu t6 VIII dugc ma
héa tuy nhién. Theo mot s6 phuong 4n, do sinh kha dung tdng dung dé chi it nhét 12 16n
hon 25% polypeptit Yéu t§ VIII chuyén gen trong méu cia dong vat duge dung vecto
liéu phap gen duoc cai thién ma bao gdm polynucleotit Yéu t& VIII da duoc thay ddi bo
ba ma hoa, khi so v6i ham luong cta polypeptit Yéu t6 VIII chuyén gen trong méu clia
dong vét dugc dung vecto liéu phap gen khac ma bao gbm ciing polynucleotit Yéu tb
VIIT da duogc thay ddi bo ba ma hoa hodc polynucleotit Yéu to VIII da duge thay d6i bd
ba ma hoa khéc. Theo mot s6 phuong an, su biéu hién tang dung d& chi 16n hon it nhat
4 50%, 161 hon it nhat 13 75%, 16n hon it nhit 12 100%, 16n hon it nhét 1a 3 1an, 1on hon
it nhat 1 4 14n, 16n hon it nhAt 1 5 14n, 16n hon it nhit 1 6 1an, 16n hon it nhat 12 7 lan,
16n hon it nhat 1a 8 An, 16n hon it nhét 1a 9 14n, 16n hon it nhét 1a 10 Ian, 16n hon t nhat

14 15 13n, 16n hon it nhét 1a 20 14n, 16n hon it nhat 1a 25 Jan, 16n hon it nhét 1a 30 1an, 16n
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hon it nhét 1a 40 1an, 16n hon it nhét 1a 50 1an, 16n hon it nhat 12 60 1an, 16n hon it nhat
14 70 14n, 16n hon it nht 1 80 1an, 16n hon it nhét 1a 90 14n, 16n hon it nhét 1a 100 lan,
160 hon it nhét 14 125 13n, 16n hon it nhat 1a 150 14n, 16n hon it nhét 14 175 1an, 16n hon
it nhét 12 200 14n, 16n hon it nhat 1a 225 14n, hodc 16n hon it nhat 1a 250 1an hoat tinh
Yéu t6 VIII chuyén gen trong mau cua dong vt dugc ding polynucleotit Yéu té VIII

da duoc thay d6i b ba ma hoa.

“Hoat tinh Yéu t VIII” trong ban md ta nay c6 nghia 1a kha niang dé thic day su
phan cét ctia polypeptit Yéu td X bang Yéu t6 IXa, vi du nhu, hoat tinh dong yéu t6 Yéu
t6 IXa, thong qua su thuy phén cia lién két peptit Argl94-Tle195 trong Yéu t6 IX kiéu
dai, do d6 hoat héa Yéu t§ X thanh Yéu t6 Xa. Mic do hoat tinh c6 thé duge do bing
cach st dung hoat tinh Yéu t6 VIII bat ky da biét trong linh vuc; cac thir nghiém thich
hop dugc tom tat trong ban mo ta nay. Thir nghiém vi du dé xac dinh hoat tinh Yéu tb
VIII 1a thir nghiém hoat héa Yéu td X sinh mau hai buéc duge mo ta trong Chuong 2.7.4
cua Duogc Dién Chau Au 9.0.

Nhu ding trong ban mé ta nay, thut ngit “hiéu luc sinh hoc” dung dé chi luong
cua hoat tinh Yéu td VIII trong méau abi tuong, in vivo, hodc trong dich ndi bé mat moi
truong nudi cay té bao, in vitro. Theo mot s6 phuong 4n, hiéu lyc sinh hoc s& dung daé
chi lugng cta hoat tinh trong mdi don vi thé tich, chéng han nhu don vi cta hoat tinh
déng yéu td Yéu td Xla trong mdi ml mau, in vivo, hodc trong mdi ml dich noi bé mat
mdi truong nudi cdy té bao, in vitro. Theo mot s6 phuong 4n, hiéu lyc sinh hoc duoc
biéu dién dudi dang sb lan tang 1én dbi véi mac do tha nhét, vi du nhu, protein Yéu td
VIII duoc ma hoa tu nhidn hoac Yéu td VIII tu nhién duge t6i wu hoa bo ba ma hoa (vi
du nhu, protein FVIII Refecto ‘kiéu dai’). Theo mdt s6 phuong én, nhu dung trong ban
mo ta nay, hiéu luyc sinh hoc cta Yéu t& VIII duogc biéu hién ngoai sinh dung dé chi
lwgng ctia hoat tinh Yéu t& VIII tao ra boi protein Yéu t6 VIII tai t6 hop dugc biéu hién
tlr vecto lidéu phéap gen. Ttc 14, luong cua hoat tinh Yéu t6 VIII trong mau hodc dich ndi
bé mit moi trudng nudi céy té bao sau khi tinh dén luong dudng co s bét ky ctia hoat
tinh Yéu t& VIII tu nhién. Do d6, su tang 1én cua hiéu luc sinh hoc ¢6 thé dat duoc br?mg
mdt trong hai, hodc cé hai, viéc lam tang murc do biéu hién cia protein Yéu t VIII ngoai
sinh va/hodc viéc lam ting hoat tinh déc hiéu cta protein Yéu t6 VIII ngoai sinh, vi du
nhu, béng bao gém su thé axit amin (chéng han nhu dot bién X5) ma mang lai hoat tinh

dac hiéu 16n hon.
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Theo mot sd phuong 4n, tiém ning tri lidu ctia hop phén polynucleotit Yéu tb
VIII duoc danh gia bang su ting 1én cta hoat tinh Yéu t6 VIII trong mau ctia dong vat
dugc dung polynucleotit Yéu t6 VIIL vi du nhu, thay vi, hodc ngoai, sy biéu hién Yéu
t& VIII va/hodc do sinh kha dung ting 1én. Theo mot s phuong 4n, nhu dung trong ban
md ta nay, hoat tinh Yéu t6 VIII tang 1én ding dé chi su ting 16n hon cta hoat tinh Yéu
t6 VIII trong mau cua dong vat dugc dung polynucleotit Yéu té VIII da duoc thay doi
b0 ba ma hoa, tuong quan véi hoat tinh Yéu td VIII dudong co s& trong méau ciia dong
vat trude khi dung polynucleotit Yéu t6 VIII da duge thay ddi bo ba ma hoa, khi so véi
su tang lén cua hoat tinh Yéu t6 VIII trong méu cua dong vat duge dung polynucleotit
Yéu td VIII dugc ma hoéa tu nhién, twong quan véi hoat tinh Yéu t6 VIII dudng co so
trong mau ctia dong vt trude khi dung polynucleotit Yéu t& VIIT dugc ma hoa tu nhién.
Theo mot sd phuong 4n, hoat tinh Yéu t VIII ting 1én dung dé chi it nhat 1a sy ting 1én
hon 25% cua hoat tinh Yéu t6 VIII trong mau cta dong vat dugc dung polynucleotit
Yéu t§ VIII da dugc thay doi bo ba ma hoa, tuong quan véi mire do duong co s¢ cla
hoat tinh Yéu t& VIII trong mau ctia dong vt trude khi dung polynucleotit Yéu td VIII
da duoc thay ddi bd ba ma hoda, khi so voi su tang 1én cia mirc do hoat tinh Yéu td VIII
trong mau cua dong vét dugc dung polynucleotit Yéu t& VIII duoc ma hoa ty nhién,
twong quan véi mie do dudong co s¢ cua hoat tinh Yéu t6 VIII trong dong vat trude khi
dung polynucleotit Yéu td VIII duge ma hoa tu nhién. Theo mot s6 phuong 4n, hoat tinh
Yéu té VIIT tang Ién dung dé chi it nhat 12 sy ting 1én hon 25% ctia hoat tinh Yéu to VIII
trong mau ctia dong vat duge dung vecto ligu phap gen dugc cai thién ma bao gém
polynucleotit Yéu td VIII da dugc thay ddi bd ba md hoa, twong quan véi mire do duong
co s cia hoat tinh Yéu té VIII trong mau cta dong vt trude khi dung vecto liéu phap
gen dugc cai thién, khi so v6i sy tang [én cua muc dd cua hoat tinh Yéu t6 VIII trong
mau cua dong vat duge dung vecto liéu phap gen khac ma bao gdm cling polynucleotit
Yéu td VIII da duge thay ddi bd ba ma hoa hodc polynucleotit Yéu td VIII da dugc thay
d6i bd ba ma hoa khac, twong quan véi, tuong quan v6i mic do dudng co s& cua hoat
tinh Yéu t& VIII trong dong vat trudc khi dung vecto liéu phap gen khac. Theo mot s6
phuong 4n, hoat tinh Yéu t& VIII ting 1én ding dé chi sy tang 1én 16n hon it nhét 12 50%,
16n hon it nhét 12 75%, 16n hon it nhét 1a 100%, 16n hon it nhat 1a 3 14n, 16n hon ft nhét
12 4 1An, 16n hon it nhét 13 5 14n, 16n hon it nhét 14 6 1an, 16n hon {t nhat 1a 7 1an, 16n hon

it nhat 1a 8 14n, 16n hon it nhat 1a 9 14n, 16n hon it nhét 1a 10 lan, 16n hon it nhéat 1a 15
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an, 16n hon it nhét 1a 20 14n, 16n hon it nhit 14 25 14n, 16n hon it nhat 1a 30 1an, 16n hon
it nhat 1 40 1dn, 16n hon it nhét 12 50 1an, 16n hon it nhét 1a 60 14n, 16n hon it nhat 1a 70
1an, 16n hon it nhét 1a 80 14n, 16n hon it nhét 12 90 14n, 16n hon it nhét 1a 100 14n, 16n hon
it nhét 1a 125 14n, 16n hon it nhat 1a 150 14n, 16n hon it nhat 1a 175 1an, 16n hon it nhat 1
200 14n, 16n hon it nhét 14 225 14n, hodc 16n hon it nhét 1 250 14n ctia hoat tinh Yéu t6
VIII trong mau ctia dong vat duge dung polynucleotit Yéu t6 VIII da dugc thay doi bd
ba ma hda, tvong quan v&i muc do duong co s¢ cua hoat tinh Yéu t6 VIII trong mau
cua dong vat trude khi dung polynucleotit Yéu té VIII da duge thay ddi bo ba ma hoa,
khi so v4i su tang 1én ctia muc do hoat tinh Yéu t6 VIII trong mau ctia dong vat duoc
dung polynucleotit Yéu t& VIII dugc ma hoa tu nhién, hodc vecto liéu phap gen khac
ma bao gdm cung polynucleotit Yéu t6 VIII da dugc thay doi bo ba ma hoa hodc
polynucleotit Yéu t6 VIII da duoc thay doi bo ba ma hoa khac, twong quan v6i mirc do
duong co sé cia hoat tinh Yéu t6 VIII trong dong vat truge khi dung polynucleotit Yéu
td VIII duoc mad hoéa tu nhién hodc vecto liéu phdp gen khac ma bao gdm cing
polynucleotit Yéu t6 VIII da duoc thay doi bo ba ma hoa hodce polynucleotit Yéu t6 VIII
da duge thay d6i bd ba ma héa khac. Hoat tinh duge do bang cach sir dung thtr nghiém
hoat hoa Yéu t6 X sinh mau hai budc duge md ta trong Chuong 2.7.4 ciia Duoc Dién

Chau Au 9.0, nhu dugc mo ta trong ban mo ta nay.

Nhu duge md ta trong ban mo ta nay, polynucleotit da duoc thay d6i bd ba ma
héa mang lai su san xudt vecto tang 1én, khi so v&i ham lugng cua su san Xuét vecto tao
ra bai ciu trac Yéu té VIII duoc ma hoa tu nhién (vi du nhu, polynucleotit mad héa cho
clng cu trac Yéu t6 VIII bang cach sit dung bd ba ma hoa nguoi kiéu dai). Nhu dung
trong ban mo ta nay, thuat ngt “su san xuét virut ting 1én" dung dé chi hiéu suét vecto
tang 1én trong moi truong nudi cy té bao (vi du nhu, do chuén trong mdi lit mdi truong
nudi cdy) duoc gy nhiém bang polynucleotit da dugc thay dbi bo ba ma hoa ma hoa
cho Yéu t6 VIII, khi so voi hiéu sudt vecto trong mdi truong nudi ciy té bao duoc gay
nhiém béng cAu tric Yéu td VIII dugc ma hda tw nhién. Hiéu suat vecto ¢6 thé duoge do
bang cach sir dung thtr nghiém do chuin vecto bét ky da biét trong linh vyc. Thir nghiém
vi du dé xac dinh hiéu suét vecto (vi du nhu, cta vecto AAV) la gPCR nham dich doan
lap dau cubi dao nguoc AAV2 (Aurnhammer, Human Gene Therapy Methods: Part B
23:18-28 (2012)).
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Theo mot sé phuong 4n, su san xudt virut tang 1én ding dé chi hi¢u suit vecto da
duoc thay ddi bo ba ma hoa it nhét 1a 16n hon 25%, khi so vé6i hiéu suét cta cdu truc
Yéu t6 VIII dugc ma hoa tu nhién trong cung mot loai moi truong nudi cdy. Theo mot
s6 phuong 4n, su san xuét virut ting 1én dung dé chi hiéu suét it nhét 14 16n hon 25%
ciia vecto dugc cai thién ma bao gdm polynucleotit Yéu t6 VIII da duoc thay doi bd ba
ma hoa, khi so v6i hiéu sudt ciia vecto khac ma bao gdm cling polynucleotit Yéu t6 VIII
da duoc thay ddi bd ba ma héa hodc polynucleotit Yéu t6 VIII da dugc thay ddi bo ba
ma hoéa khac. Theo mot s6 phuong én, sy san xuét vecto tang 1én dung dé chi hiéu sudt
vecto da dugc thay dbi bo ba ma héa 1on hon it nhét 1a 50%, 16n hon it nhat 1 75%, 16n
hon it nhét 12 100%, 16n hon it nhét 1 3 1n, 16n hon it nhat 1a 4 1an, 16n hon it nhat 1a 5
1An, 16n hon it nhat 12 6 14n, 16n hon it nht 1a 7 1dn, 16n hon it nhét 1a 8 1an, 16n hon it
nhét 12 9 1n, 16n hon it nhét 1 10 14n, 16n hon it nhit 1a 15 1an, hodc 1én hon it nhat 1a

20 14n.

Nhu ding trong ban mé ta nay, thuét ngir "bénh wa chay mau" dung dé chi nhém
tinh trang bénh rong dic trung bdi su déng tu mau hodc sy dong mau giam. Bénh ua
chay mau co thé ding dé chi bénh wa chay mau Typ A, Typ B, hodc Typ C, hodc dung
dé chi phtic hop cla ca ba loai bénh nay. Bénh wa chdy mau Typ A (bénh uva chay mau
A) gay ra boi su gidm di hodc su mat di ctia hoat tinh Yéu t6 VIII (FVIII) va la dang ndi
bat nhit trong sb cac kiéu phu ctia bénh wa chdy mau. Bénh wa chay mau Typ B (bénh
ua chay mau B) bét nguon tir su mét di hodc su giam di cta chic nang dong tu Yéu t6
IX (FIX). Bénh ua chay mau Typ C (bénh wa chay méu C) 1a hau qua cua sy mét di hodc
su giam di cta hoat tinh dong tu Yéu t& XI (FXI). Bénh wa chay mdu A va B 1a bénh
lién két trén nhidm sic thé X, mic du bénh ua chay mau C 1a bénh trén nhiém sic thé
thuong. Viéc didu tri thong thuong ddi v6i bénh ua chiy mau bao gom ca viée ding
phong nglra va theo yéu cdu cta yéu t6 dong tu, ching han nhu FVIIL, FIX, bao gdm
Bebulin®-VH, va FXI, cling nhu 1a FEIBA-VH, desmopressin, va dich truyén huyét

tuong.

Nhu ding trong ban md ta nay, thuat ngit “li¢u phap gen FVIII" bao gdbm phuong
phép tri li€u bat ky dé cung cép axit nucleic ma hoa cho Yéu t§ VIII cho bénh nhan dé
lam diju, lam giam bdt, hodc ngan nglra sy xudt hién trd lai cia mot hodc nhiéu triéu
ching (vi du nhu, yéu t6 14m sang) lién quan dén bénh uva chay méau. Thuét ngir nay bao

ham viéc dung hop chét, thubc, quy trinh, hodc phac d6 bét ky co chira axit nucleic ma
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héa cho phan tr Yéu té VIII, bao gém dang duogc cai bién bat ky cua Yéu td VI (vi du
nhu, bién thé Yéu t6 VIII), dé duy tri hodc céi thién sirc khoe cla ca thé mac bénh ua
chay mau. Nguoi c6 trinh d§ trung binh trong linh vuc s& hiéu rang khoang thoi gian
ctia liéu phap FVIII hodc lidu lrgng cia tic nhan tri liéu FVIIL ¢6 thé dugc thay doi, vi

du nhu, dua trén két qua thu dugc theo sang ché.

Nhu dung trong ban mo ta nay, thudt ngtt “liéu phap gen Yéu t6 VIIL,” hodc “lidu
phap gen FVIIL” bao g6m phuong phép tri liéu bét k¥ cung cap axit nucleic ma hoa cho
polypeptit Yéu t§ VIII cho bénh nhan dé lam diu, lam giam bot, hodc ngdn ngira sy Xudt
hién trd lai cia mdt hodc nhiéu triéu chimg (vi du nhu, yéu t6 1am sang) lién quan dén
su thiéu hut Yéu t& VIII (vi du nhu, bénh wa chay mau A). Thuat ngit nay bao ham viéc
dung hop chét, thudc, quy trinh, hodc phéc dd bat ky co6 chira axit nucleic ma hoa cho
phan t&r Yéu té VIII, bao gdm dang duge cai bién bat ky ciia Yéu to VIII (vi du nhu,
bién thé Yéu t& VIII c6 ddt bién X5, su lam khuyét mién B, va/hogc peptit glycosyl hoa
duge cai xen vao polypeptit cau ndi mién B), dé duy tri hodc céi thién stc khoe cua ca
thé ¢6 su thiéu hut Yéu t6 VIII (vi du nhu, bénh wa chay mau A). Ngudi c6 trinh do
trung binh trong linh vuc sé& hiéu rang khoang thoi gian cta liéu phap gen FVIII hodc
lidu luong cua liéu phap gen tac nhan tri liéu FVIII co thé duoc thay ddi, vi du nhu, dua

trén két qua thu duoc theo séng ché.

Nhu dung trong ban mo ta nay, thuét ngir "liéu phdp di vong" bao gbém phuong
phép tri li€u bat ky cung cap tac nhan cAm méu, hop chat hodc yéu t6 dong mau khong
phai la Yéu t6 VIII cho bénh nhan dé lam diu, lam giam bét, hodc ngan nglra su Xuét
hién tré lai cia mot hodc nhiéu triéu chimg (vi du nhu, yéu t 1am sang) lién quan dén
bénh wa chay mau. Hop chét va yéu té dong mau khong phai 1a Yéu t6 VIII bao gom,
nhung khong giéi han &, Hoat Tinh Pi Vong Chét Uc Ché Yéu t6 VIIT (FEIBA), Yéu
t& VII da hoat hoa tai t6 hop (FVIIa), chdt ¢ phtc hop prothrombin, va chét ¢ phirc
hop prothrombin da hoat héa. Cac hop chét va yéu t& dong mdu khong phai la Yéu tb
VIII nay c6 thé 1a tai t6 hop hodc ¢6 ngudn goc tir huyét twong. Nguoi ¢d trinh do trung
binh trong linh vuc s€ hiéu rang khoang thoi gian cua liéu phap di vong hodc lidu luong
cta liéu phap di vong co thé dugc thay ddi, vi du nhu, dua trén két qua thu dugc theo

sang ché.
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Nhu dung trong ban md ta nay, “liéu phap két hop" bao gdm viéc dung axit
nucleic ma hoa cho phén tir Yéu t6 VIII va tac nhan tri liéu bénh ua chay mau A thong
thudng bao gdm phuong phép tri liéu bat ky cung cdp ca axit nucleic ma hoa cho phan
ttr Yéu t6 VIII va phan tir Yéu t§ VIII va/hodc tac nhan cdm mau khong phai 1a Yéu tb
VIII (vi du nhu, tdc nhén tri liéu di vong) cho bénh nhén dé lam diu, lam giam bét, hodc
ngan ngua sy xuét hién trd lai cia mot hodc nhiéu triéu chung (vi du nhu, yéu t8 1am
sang) lién quan dén bénh wa chay méau. Thuat ngir ndy bao ham viéc dung hop chét,
thude, quy trinh, hozc phac do bat ky bao gdm axit nucleic ma hoa cho phén tir Yéu th
VIIL, bao gdbm dang dugc cai bién bit ky ctia Yéu t6 VIIL, ma hitu dung dé duy tri hodc
cai thién stc khoe cua ca thé mac bénh wa chay méu va bao gdm tac nhan tri liu bat ky

dugce mo ta trong ban mo ta nay.

Céc thuat nglr "luong hoac liéu luong hitu hidu dé diéu tri" hodc "lidu lugng du
dé diéu tri” hodc "luong hodc lidu lugng hitu hi¢u hodc du" dung dé chi lidu luong ma
tao ra tac dung tri liéu ma n6 dugc ding cho. Vi du nhu, luong hitu hiéu dé diéu tri cua
thudc hitu dung dé diéu tri bénh wa chay méau c6 thé 1a lvong ma c6 kha ning ngdn ngira

hodc 1am diu bét mot hodc nhiéu triéu chimg lién quan dén bénh va chay mau.

Theo mdt s6 phuong &n, viée diéu tri hiru hi¢u vé mat tri liéu dan dén su giam di

clia tn sudt va/hodc do nghiém trong cla viée xay ra chdy mau ¢ doi tugng.

Theo mdt sb phuong an, viéc diéu tri httu hiéu vé mit tri liéu dan dén hoat tinh
Yéu t6 VIII tang lén trong dong mau cua bénh nhan, khi so v6i hoat tinh trude khi didu

tri.

Nhu dung trong ban mé ta nay, thudt ngt "gen" dung dé chi doan ctia phén tu
ADN ma ma héa cho chudi polypeptit (vi du nhu, ving ma héa). Theo mot s6 phuong
an, gen dugc dinh vi boi cac ving ngay trude, sau, va/hodc xen gilta ving ma hda ma
tham gia vao viéc san xuét chudi polypeptit (vi du nhu, cac thanh phan diéu hoa ching
han nhu ving khéi dong, ving tang cuong, trinh tu polyadenyl hoa, ving khong dich

mi 5°, viung khong dich ma 3”, hodc intron).

Nhu ding trong ban mo ta nay, thuat ngit "céc thanh phén didu hoa" dung dé chi
céc trinh tu nucleotit, chang han nhu ving khoi dong, ving tang cudng, vung két thuc,
trinh tu polyadenyl hoa, intron, v.v., ma mang lai su biéu hién cta trinh tu ma hda trong
té bao.
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Nhu dung trong ban mo ta nay, thuat ngit “thanh phan ving khéi dong" dung dé
chi trinh tu nucleotit ma hd tro cho viéc diéu khién sy biéu hién cia trinh ty ma hoéa.
Thong thuong, thanh phan ving khéi dong nim & 5° clia vi tri bat dau dich ma cta gen.
Tuy nhién, theo cac phuong an nhét dinh, thanh phan ving khoi dong c6 thé nam ¢ trong
trinh tu intron, hodc 3’ cuda trinh ty ma héa. Theo mdt ) phuong an, vung khéi dong
hiru dung dbi v6i vecto liéu phdp gen co ngudn gbc tir gen tu nhién cta protein dich (vi
du nhu, ving khoi dong Yéu té VIII). Theo mot s6 phuong 4an, ving khoi dong hitu
dung dbi voi vecto liéu phap gen dic hiéu dbi v6i su biéu hién trong té bao hodc mé cu
thé cta sinh vat dich (vi du nhu, viung khéi dong ddc hiéu gan). Theo phuong an khac
nira, mot trong s6 nhiéu thanh phﬁn vung khéi dong di dugc xac dinh rd dugc s dung
trong vecto liéu phap gen dugc md ta trong ban mo ta nay. Vi du khong lam gi6i han
séng ché vé thanh phén vung khoi dong da duge xac dinh 10 bao g@)m vung khéi dong
sém CMV, vung khoi dong B-actin, va vung khai dong protein lién két metyl CpG 2
(MeCP2). Theo mot s6 phuong an, ving khéi dong 1a ving khoi dong chu trac, ma diéu
khién su biéu hién vé co ban khong thay d6i cua protein dich. Theo phuong an khac,
vung khéi dong la vung khai dong cam ing, ma didu khién su biéu hién cua protein dich
khi dap ung vai kich thich cu thé (vi du nhu, boc 16 ra voi viée diéu tri hodc tac nhéan cu
thé). D& xem xét vé thiét ké ving khoi dong dbi vai liéu phap gen qua trung gian AAV,
xem Gray va dong tac gia (Human Gene Therapy 22:1143-53 (2011)), ni dung cta nd

duoc két hop rd rang dé tham khao dén toan b ndi dung cta nd cho moi muc dich.

Nhu dung trong ban md ta nay, thanh phan “CRM8” dung dé chi phan tir didu
hoa tac dong cis bit ngudn tir gen SERPINAT (ma s6 truy cap NCBINM_000295.4) ma
tang cudng sy biéu hién cua gen duogc lién két c6 diéu khién, vi du nhu, trinh ty ma hoa
cho polypeptit Yéu t§ VIII, theo kiéu dic hiéu gan c6 do tuong dong trinh tur cao voi
SEQ ID NO:S. Theo mdt sé phuong én, thanh phin CRMS8 giong véi SEQ ID NO:S.
Nhu ding trong ban md ta nay, thanh phin CRM8 dung dé chi ban sao don 1¢ clia thanh
phan diéu hoa ma, theo mot s6 phuong an, duge bao gbm trong mot hodc nhiéu ban sao
& trong polynucleotit Yéu td VIIL, vi du nhu, 1, 2, 3, hoac hon 3 ban sao. Thong tin thém
v& thanh phan CRM, ching han nhu CRM8, xem Chuah MK va dong tac gia, Mol Ther.,
22(9):1605-13 (2014), ma dugc két hop & day dé tham khao.

Nhu ding trong ban md ta nay, thuat ngt “dugc li€n két c6 diéu khién” ding dé

chi mdi quan hé gifta trinh tu nucleotit tham chiéu thtr nhét (vi du nhu, gen) va trinh tu
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nucleotit thir hai (vi du nhu, thanh phin diéu khién didu hoa) ma cho phép trinh tu
nucleotit thr hai 4nh hudng dén mot hogc nhidu tinh chét lién quan dén trinh tu nucleotit
tham chiéu thir nhét (vi du nhu, toc do phién ma). Trong ngtt canh cta ban boc 1 nay,
thanh phin didu khién didu hoa dugc lién két ¢6 didu khién v6i gen chuyén Yéu t6 VIII
khi thanh phin diéu hoa dugc dinh vi ¢ trong vecto liéu phdp gen sao cho n6 gdy ra tac
dung (vi du nhu, anh huong déy manh hoidc chon loc md) 1én sy phién ma cua gen

chuyén Yéu t& VIIL

Nhu dung trong ban md ta nay, thudt ngit "vecto" dung dé chi phuong tién truyén
tai bat ky dung dé chuyén axit nucleic (vi du nhu, ma hoéa cho cAu truc lidu phap gen
Yéu tb VIII) vao té bao chi. Theo mot s6 phuong 4n, vecto bao gb6m don vi sao chép,
ma hoat déng dé sao chép phuong tién truyén tai, cing véi axit nucleic dich. Vi du khong
lam gidi han sang ché vé vecto hitu dung dbi véi lidu phép gen bao gdm plasmit, phago,
cosmid, nhiém sac thé nhan tao, va virut, ma hoat dong dudi dang don vi tur sao chép in
vivo. Theo mdt s6 phuong 4n, vecto 1a phuong tién truyén tai virut dé dua axit nucleic
dich (vi du nhu, polynucleotit da dugc thay ddi bo ba ma hoa ma hoa cho bién thé Yéu
t VIIT) vio. Nhidu virut sinh vat nhan chudn da duge cai bién hitu dung dbi voi liéu
phap gen da dugc biét dén trong linh vuc. Vi du nhu, virut két hop adeno (AAV) dac
biét phu hop dé st dung trong liéu phap gen ngudi boi vi con ngudi la vat chu tu nhién
ddi vai virut, virut tu nhién khoéng dugc biét 1a gop phan gay ra bénh bat ky, va virut

gdy dap ung mién dich nhe.

Nhu dung trong ban md ta nay, thuét ngit “vecto virut Yéu tb VIII” dung dé chi
virut tai td hop c6 chira polynucleotit Yéu t6 VIII, ma héa cho polypeptit Yéu t6 VIII,
ma du cho su biéu hién cta polypeptit Yéu td VIII khi duge dua vao dong vét chu thich
hop (vi du nhu, con nguoi). Duge bao gbm cu thé o trong dinh nghfa cua vecto virut
Yéu t6 VIII 1a virut tai to hop trong d6 polynucleotit Yéu t§ VIII da duoc thay dbi bo ba
ma hoa, ma ma hoa cho polypeptit Yéu t6 VIII, da dugc cai xen vao trong hé gen cta
virut. Cling dugc bao gbm cu thé ¢ trong dinh nghia cua vecto virut Yéu té VIII 1a virut
tai td hop trong d6 hé gen tu nhién ctia virut da dugc thay thé bang polynucleotit Yéu td
VIII, ma ma hoa cho polypeptit Yéu t& VIIL Pugc bao gdm & trong dinh nghia cua vecto
virut Yéu t6 VIII 1 virut ti td hop ¢6 chra polynucleotit Yéu t VIII, ma ma hoa cho
bién thé cia Yéu t& VIII ¢6 dot bién X5, su lam khuyét mién B, va/hodc peptit glycosyl

hoa dugc cai xen vao polypeptit cau ndi mién B.
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Nhu diing trong ban md ta nay, thuat ngit “hat virut Yéu 6 VIII” dung dé chi hat
virut bao nang polynucleotit Yéu t§ VIII, ma hoa cho polypeptit Yéu t6 VIII, ma dic
hiéu d6i v6i su biéu hién ctia polypeptit Yéu t6 VIII khi duge dua vao dong vat chi
thich hop (vi du nhu, con nguoi). Pugc bao gbm cu thé & trong dinh nghia cua hat virut
Yéu t6 VIII 1a hat virut tai td hop bao nang hé gen trong d6 polynucleotit Yéu td VIII
da dugc thay doi bo ba ma héa, ma ma hoa cho polypeptit Yéu t6 VIII, da dugc cai xen.
Ciing dugc bao gém cu thé & trong dinh nghia cua hat virut Yéu td VIII 1a hat virut tai
td hop bao nang polynucleotit Yéu t6 VIII, ma ma hda cho polypeptit Yéu t6 VIII, ma
thay thé hé gen tu nhién cua virut. Buoc bao gdm & trong dinh nghia cua hat virut Yéu
t6 VIII 1a hat virut tai to hop bao nang polynucleotit Yéu t6 VIII, ma ma héa cho bién
thé ciia Yéu t& VIII c¢6 dot bién X5, su lam khuyét mién B, va/hoic peptit glycosyl hoa

duoc cai xen vao polypeptit cau noi mién B.

“AAV” hodc “virut két hgp adeno” trong ban md td nay cO nghia la
Dependoparvovirut ¢ trong chi Parvoviridae cta virut. Nhu dung trong ban mo ta nay,
AAV ¢6 thé dung dé chi virut bét ngudn tir hé gen AAV “kiéu dai” c6 trong tuw nhién ma
polynucleotit Yéu td VIII di dugce cai xen vao do, virut tai t6 hop bat ngudn tir
polynucleotit Yéu td VIII tai to hop duge dong goi vao capsit bang cach st dung protein
capsit duge ma hdoa boi gen cap AAV c6 trong ty nhién, hodc virut tai to hop bit ngudn
tir polynucleotit Yéu t& VIII tai td hop duoc dong goi vao capsit bing cach st dung
protein capsit dugc ma hoa boi gen cap capsit khong tu nhién. Pugc bao gém & trong
dinh nghia cia AAV 1a virut AAV Typ 1 (AAV1), AAV Typ 2 (AAV2), AAV Typ 3
(AAV3), AAV Typ 4 (AAV4), AAV Typ 5 (AAVS), AAV Typ 6 (AAV6), AAV Typ
7 (AAVT), AAV Typ 8 (AAVS), va AAV Typ 9 (AAV9) bao nang polynucleotit Yéu
td VIII va virut dugc tao thanh b?mg mot hodc nhiéu protein capsit AAV bién thé bao
nang polynucleotit Yéu td VIIL.

“AAVS,” “AAV-8,” hodc “AAV typ huyét thanh 8” trong ban m6 ta nay c6 nghia
1a virut duoc tao thanh bang protein virut capsit AAV8 ma bao nang polynucleotit Yéu

6 VIIL

Nhu dung trong ban mé ta nay, thuat ngit “CpG” dung dé chi dinucleotit xytosin-

[l

guanin doc theo sgi don cia ADN, vé6i “p” thé hién lién két photphat gita hai nucleotit.
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Nhu dung trong ban md ta nay, thuét ngir “ddo CpG" dung dé chi vang ¢ trong
polynucleotit co ti trong tdng 1én theo théng ké cta dinucleotit CpG. Nhu dung trong
ban md ta nay, vung cta polynucleotit (vi du nhu, polynucleotit ma héa cho protein Yéu
t& VIII da duge thay dbi bo ba ma hoa) 1a dao CpG néu, trén clra sb 200 cap bazo: (i)
ving ¢6 ham lwgng GC 16n hon 50%, va (ii) ti 1 cta dinucleotit CpG dugc quan sat
théy trong mdi dinucleotit CpG dugc mong dgi béng it nhit 1a 0,6, nhu dugc xac dinh

bang moi quan hé:

N[CpG)+N[chitu dai cira s6] ~06
N[C]*N [G] -

Déi v6i thong tin thém vé phwong phép xac dinh dao CpG, xem Gardiner-Garden
M. va ddng tac gia, J Mol Biol., 196(2):261-82 (1987), ndi dung ctia né dugc két hop rd

rang trong ban mo ta nay dé tham khao, dén toan bd ndi dung cua no, cho moi muc dich.

Nhu dung trong ban md td nay, thudt nglt "axit nucleic" dung dé chi
deoxyribonucleotit hodc ribonucleotit va polyme ctia chung ¢ dang soidon hodc so1 kép,
va phin bd sung ctia chiing. Thuét ngfr nay bao ham axit nucleic chira dang twong tu
nucleotit da biét hodc cac gde hoac lién két khung xuong duge cai bién, ma la dang tong
hop, c6 trong ty nhién, va khong c6 trong tu nhién, ma co tinh phﬁn lién két tuong tu
nhu axit nucleic tham chiéu, va dugc chuyén hoa theo cich twong tu voi nucleotit tham
chiéu. Vi du vé dang tuong tu nay bao gém, ma khong lam giGi han sang ché,
phosphorothioat, phosphoramidat, metyl phosphonat, chiral-metyl phosphonat, 2-O-
metyl ribonucleotit, va peptit-axit nucleic (PNA).

Thuét ngtr "axit amin" dung dé chi axit amin c6 trong tu nhién, bao gdm axit
amin duge ma hoa bang ma di truyén, ciing nhu 1a cac axit amin ma duoc cai bién sau
d6, vi du nhu, hydroxyprolin, y-cacboxyglutamat, va O-phosphoserin. Axit amin ¢6
trong tu nhién ¢o6 thé bao g6m, vi du nhu, D- va L-axit amin. C4c axit amin ¢6 thé dugc
dé cap dén trong ban mo ta nay bang ky hiéu ba chit cai da biét 5 cua chiing hodc bang
ky hiéu mot chit cai theo khuyén nghi ctia Uy Ban Danh Phap Hoéa Sinh [UPAC-IUB
(IUPAC-TUB Biochemical Nomenclature Commission). Twong tu, cac nucleotit ¢6 thé

dugc dé cap dén bang ma mot chit cai duoc chap nhéan rong réi cua chung.

Thuat ngft "cai bién" trong ban mo ta nay nghia la sy the, cai xen, va/hoac lam

khuyét axit amin trong trinh tu polypeptit hodc su bién ddi déi voi gbe dugc lien két hoa
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hoc v6i protein. Vi du, cai bién c6 thé 1a hydrat cacbon da dugc bién dbi hodc ciu truc
PEG duoc gan v6i protein. Thuat ngft "cai bién axit amin" trong ban mo ta nay nghia 1a
su thé, cai xen, va/hodc lam khuyét axit amin trong trinh tw polypeptit. Dé cho 5 rang,
trir khi ¢6 luu y khéc, cai bién axit amin ludn ludn 1a cai bién dbi véi axit amin duoc ma
héa bdi ADN, vi du 20 axit amin ¢6 cac bo ba ma hoa trong ADN va ARN.

Thuat ngft "su thé axit amin" hodc "su thé" trong ban md ta nay nghia 1a su thay
thé axit amin & vi tri cu thé trong trinh tu polypeptit gbc bang axit amin khac. Cu thé,
theo mot $6 phuong an, sy thé 1a ddi vé6i axit amin khong c6 trong tu nhién & vi tri cu
thé, khong co trong tu nhién trong sinh véat nay hodc trong sinh vat bét ky. Vi du nhu,
su thé G151K dung dé chi polypeptit bién thé, trong do6 glyxin tai vi tri 151 dugc thay
thé bang lysin. Dé cho rd rang, protein da dugc thiét ké di truyén dé thay doi trinh tu ma
hoéa axit nucleic nhung khong thay doi axit amin ban dau (vi du hoan d6i CGG (ma hoa
arginin) v6i CGA (van ma hoa arginin) dé 1am tang muc do biéu hién cta sinh vat chu)
khong phai 1a "su thé axit amin"; ttrc 14, mic du tao ra gen m&i ma hoa cung protein,
nhung néu protein niy c6 cung axit amin & vi tri cu thé ma n6 bat dau, thi day khong
phai 12 sy thé axit amin. Theo do, mdi su thay d6i cia axit nucleic ma ma hoa cho cung
mot polypeptit dugce ngim hiéu trong mdi trinh ty dugc mo ta d6i v6i san pham biéu

hién, nhung khong ddi véi céu truc liéu phap gen thuc su.

Thuat ngit "su cai xen axit amin" hodc "su cai xen" nhu dugc st dung trong ban
mo ta nay nghia la viéc bd sung trinh ty axit amin & vi tri cu thé trong trinh tu polypeptit
géc. Vi du, -233E hoic 233E chi sy cai xen axit glutamic sau vi tri 233 va trudce vi tri
234. Ngoai ra, -233ADE hodc A233ADE chi sy cai xen AlaAspGlu sau vi tri 233 va

trudc vi tri 234.

Thuat nglt "su lam khuyét axit amin" hoac "su lam khuyét" nhu dugc st dung
trong ban mo ta nay nghia 12 viéc loai bo trinh tu axit amin ¢ vi tri cu thé trong trinh tu
polypeptit gbe. Vi du nhu, E233- hodc E233#, E233() hodc E233del chi ra su lam khuyét
clia axit glutamic tai vi trf 233. Ngoai ra, EDA233- hodc EDA233# chi sy lam khuyét
trinh tu GluAspAla bat dau & vi tri 233. Cac thuat ngir “tuong dé)ng” hodc phén tram
“twong dong," trong ngit canh cta hai hodc nhiéu trinh tu axit nucleic hodc peptit, dung
dé chi hai hoic nhiéu trinh tu hodc trinh ty con ma c¢6 cung hodc c6 ti 1¢ phén tram xac

dinh cta cac gbc axit amin hodc nucleotit ma gidng nhau (ttc 13, twong dong khoang
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60%, t6t hon 1a tuong ddng 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, ho#c cao hon trén ving xac dinh, khi dugc so sanh va duge
sap xép thang hang dé c¢6 su twong Ung 16n nhét trén ctra s6 so sanh hodc viing dugc chi
dinh) nhu do dugc béng cach st dung céc thuét toan so sanh trinh tw BLAST hodc
BLAST 2.0 vé6i cac théng sb mic dinh duge mo ta dudi ddy, hodc bang cach sip xép

thang hang thi cong va quan sat truc quan.

Nhu da biét trong linh vuec, nhiéu chuong trinh khac nhau co6 thé duogc str dung
dé xé4c dinh liéu protein (hodc axit nucleic nhu dugc thdo luan dudi day) c6 do tuong
déng hodc dd tuong tu trinh tu véi trinh tu da biét. DO twong déng va/hoac do tuong tu
trinh tu duoc xac dinh béng cach str dung céc k¥ thudt tiéu chudn da biét trong linh vuc,
bao gdm, nhung khong gidi han ¢, thudt toan do tuong d6ng trinh tu cuc bd cua Smith
& Waterman, Adv. Appl. Math., 2:482 (1981), bang thuat todn sip xép thang hang do
twong dong trinh tu ctia Needleman & Wunsch, J. Mol. Biol., 48:443 (1970), bing
phuong phap tra ctru dd twong tu ctia Pearson & Lipman, Proc. Natl. Acad. Sci. U.S.A.,
85:2444 (1988), bang cach thuc hién vi tinh hoa ctia cac thuat toan nay (GAP, BESTFIT,
FASTA, va TFASTA trong Goi Phan Mém Di Truyén Hoc Wisconsin (Wisconsin
Genetics Software Package), Genetics Computer Group, 575 Science Drive, Madison,
WI), chwong trinh trinh ty Best Fit duge mo ta boi Devereux va ddng tac gia, Nucl. Acid
Res., 12:387-395 (1984), tt hon 1a bing céch st dung thiét 1ap mac dinh, hodc bang
cach kiém tra. TOt hon 13, phan trim tuong ddng duoc tinh bang FastDB dua trén céc
thong sb sau day: phat bét cip nham bang 1; phat chd cach quing bang 1; phat kich
thudc chd cach quang bang 0,33; va phat két hop bang 30, "Current Methods in
Sequence Comparison and Analysis," Macromolecule Sequencing and Synthesis,
Selected Methods and Applications, pp 127-149 (1988), Alan R. Liss, Inc, tat ca chung
duoc két hop dé tham khao.

Vi du v& thudt toan hitu dung 1a PILEUP. PILEUP tao ra sy sdp xép thang hang
nhiéu trinh tuy tir nhém cua céc trinh ty lién quan bang cach str dung su sdp xép thang
hang tirng cap, tién trién. N6 cling ¢o thé dung dd thi hinh cay thé hién mbi quan hé két
cum ding dé tao ra sy sip xép thang hang. PILEUP st dung su don gian héa ctia phuong
phéap sép xép thang hang tién trién cta Feng & Doolittle, J. Mol. Evol. 35:351-360
(1987); phuong phép nay twong tw v6i phuong phap dugc mo ta boi Higgins & Sharp

CABIOS 5:151-153 (1989), déu duoc két hop dé tham khao. Céc thong s6 PILEUP hitu
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dung bao gém khdi lugng chd cach quing mic dinh 1a 3,00, khéi luong chiéu dai chd

cach quiang mac dinh 1a 0,10 va chd cach quing két thic c6 trong sd.

Mot vi du khac vé thuat toan hitu dung 1a thuét toan BLAST, dugc md ta trong:
Altschul va ddng tac gia, J. Mol. Biol. 215, 403-410, (1990); Altschul va ddng téc gia,
Nucleic Acids Res. 25:3389-3402 (1997); va Karlin va dong tac gia, Proc. Natl. Acad.
Sci. U.S.A. 90:5873-5787 (1993), déu dwoc két hgp dé tham khao. Chuong trinh BLAST
ddc biét hitu dung 1a chuong trinh WU-BLAST-2 ma thu duoc tir Altschul va déng tac
gia, Methods in Enzymology, 266:460-480 (1996); http:/blast.wustl/edu/blast/
README.html]. WU-BLAST-2 st dung mot vai tham s6 tim kiém, hau hét trong do
duoc thiét 1ap thanh cac gia tri mic dinh. Cac thong sb ¢6 thé diéu chinh dugc dugc dat
ra v&i cac gia tri sau day: khoang gbi =1, doan gbi = 0,125, ngudng tur (T) = 11. Céc
tham sd HSP S va HSP S2 14 céc gia tri dong va dugc chinh chuong trinh thiét 1ap tuy
thudc vao thanh ph'ém cua trinh tu cu thé va thanh phén cua co so dit liéu cu thé ma trinh
tu duoc quan tdm dang dugc tra ctru trén no; tuy nhién, cac gia tri nay co thé duoc diéu

chinh dé ting do nhay.

Mot thuét toan hitu dung khac la BLAST ¢o chd cach quing, theo béo cdo cla
Altschul va ddng tac gia, Nucl. Acids Res., 25:3389-3402, duoc két hop dé tham khao.
Gapped BLAST st dung diém thé BLOSUM-62; thong s6 T ngudng duogc dat 1a 9;
phuong phap hai-tdc dong dé kich hoat su kéo dai khong cach quéng; tinh cho chiéu dai
quing cach k chi phi bang 10+k; Xu dit bang 16, va Xg dit bang 40 doi véi giai doan
tra ctru co s& dit lidu va bang 67 dbi véi giai doan dAu ra cua céc thuat toan. Su sip xép

thing hang c6 chd cach quang dugc kich hoat bang diém tuong Gng véi ~22 bit.

Gia tri % do twong dong trinh tu axit amin dugc xac dinh bang s6 lugng clia gbc
twong dong trung khép chia cho tdng s gbc cta trinh ty "dai hon” trong ving dugc sap
xép thang hang. Trinh ty "dai hon” 12 trinh tw c6 nhiéu gdc thuc sw nhat trong ving dugce
sip xép thang hang (chd cach quang duge dua vao bing WU-Blast-2 dé t6i da hoa diém
sp xép thang hang dugc bo qua). Theo cach twong tu, "phan trim (%) do twong dong
trinh tu axit nucleic" dbi véi trinh tu ma hoa ctia polypeptit duge xac dinh dugc xdc dinh
dudi dang ti 1 phan trim cua cac gdc nucleotit trong trinh tu Ung vién ma tuong dong

v6i cac gbe nucleotit trong trinh tw ma hoa cua protein chu trinh té bao. Phuong phap
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duogc uu tién sit dung moé dun BLASTN cua WU-BLAST-2 dit ¢ thong sb mac dinh,

v6i khoang gbi va doan gdi 1an luot dit & 1 va 0,125.

Su sap xép thang hang co thé bao gdm sy dua vao ctia chd cdch quang trong cac
trinh tu can dugc sép Xép théng hang. Ngoai ra, dbi vai céc trinh tu ma chtra nhiéu hoic
it axit amin hon so v&i protein dugc ma hoa boi trinh ty ciia Hinh 1 (SEQ ID NO:1), can
hiéu rang trong mdt phuong an, ti 1& phan trim ctia d6 twong ddng trinh tu s& dugc xac
dinh dya trén s luong cia axit amin hodc nucleotit tuong dong tuong quan voi tong so
luong cua axit amin hodc nucleotit. Do d6, vi du nhu, do tuong déng trinh tu ctua cac
trinh tu ngén hon cac trinh tu ma dugc thé hién trén Hinh 1 (SEQ ID NO:1), nhu duogc
thao luan dudi diy, s& dugc xac dinh bang cach str dung sb luong clia nucleotit trong
trinh tw ngin hon, trong mdt phuong an. Trong phép tinh phan tram tuong ddng khdi
lugng tuong dbi khong dugce gan cho cac biéu thi khac nhau cia su thay dbi trinh tu,

chang han nhu, sy cai xen, sy lam khuyét, su thé, v.v..

Theo mot phuong an, chi do tuong ddng duoc tinh diém duong (+1) va tt ca cac
dang cua sy thay dbi trinh tu bao gdm chd cach quang duge gan gid tri bang "0", ma
phong nglra nhu cau dbi vai thang hodc thong s6 ¢6 trong s6 nhu duoc mo ta dudi day
abi voi phép tinh do twong tu trinh tu. Phén tram do twong déng trinh tu c6 thé duogc
tinh, vi du nhu, bang cach chia s6 lugng cua gbc twong dong trung khép cho tong sd gbc
cla trinh tu "ngin hon” trong vung duoc sép xép thang hang va nhan v4i 100. Trinh tu

"dai hon” 12 trinh tu ¢6 nhiéu gdc thuc su nhét trong ving dugc sap xép thang hang.

Thuét ngft "bién thé alen" dung dé chi cac dang da hinh cta gen tai locut di truyén
cu thé, cling nhu 1a cADN bét ngudn tir ban phién md mARN ciia gen, va polypeptit
duoc ma hoa bsi ching. Thuat nglt “bd ba ma héa dong vat c6 vi dugc uu tién" dung
dé chi tap hop con clia cac bd ba ma hoa tir trong tap hop cua cac bd ba mé hda ma hoa
cho axit amin ma duoc st dung thuong xuyén nhét trong protein dugc biéu hién 6 té bao
dong vat c¢6 va nhu duge chon tir danh sach sau day: Gly (GGC, GGG); Glu (GAG);
Asp (GAC); Val (GTG, GTC); Ala (GCC, GCT); Ser (AGC, TCC); Lys (AAG); Asn
(AAC); Met (ATG); Ile (ATC); Thr (ACC); Trp (TGG); Cys (TGC); Tyr (TAT, TAC);
Leu (CTG); Phe (TTC); Arg (CGC, AGG, AGA); Gln (CAG); His (CAC); va Pro
(CCO).
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Nhu dung trong ban mo6 ta nay, thuat ngtt da dugc thay d61 bd ba ma hoa dung
dé chi trinh tu polynucleotit ma héa cho polypeptit (vi du nhu, protein bién thé Yéu t6
VIII), trong do it nhét 12 mot bd ba ma hoa cia polynucleotit tu nhién ma hoa cho
polypeptit da duoc thay dbi dé cai thién tinh chat coa trinh tu polynucleotit. Theo mot
s6 phuong 4n, tinh chét duoc cai thién nay thic day su phién ma ting cia mARN ma
héa cho polypeptit, do 6n dinh taing cia mARN (vi du nhu, thoi gian ban thai mARN
dugc cai thién), su dich ma ting cua polypeptit, va/hodc su dong goi tang cua
polynucleotit & trong vecto. Vi du khong lam giGi han sang ché vé céc thay doi ma c6
thé duoc st dung dé dat duoc tinh chit duoc cai thién bao gé“)m lam thay dbi viéc su
dung va/hodc sy phin bd cta cac bo ba ma hoa d6i véi axit amin cu thé, diéu chinh ham
lugng GC toan thé va/hodc cuc b, viée loai bo céc trinh tu giau AT, viéc loai bd thanh
phan trinh tu 13p lai, diéu chinh ham luong dinucleotit CpG toan thé va/hodc cuc bo,
viéc loai bo cac thanh phﬁn diéu hoa bi 4n (vi du nhu, c4c thanh phé“m hop TATA va hop
CCAAT), viéc loai bo vi tri phan cit intron/exon, viéc cai thién cac trinh tu diéu hoa (vi
du nhu, su dua vao cua trinh tu lién tng Kozak), va viéc loai bo cac thanh phén trinh tu
¢6 kha ning tao thanh cau tric tht cip (vi du nhu, than-vong) trong mARN duge phién

~

ma.

Nhu thao luén trong ban mo ta nay, c6 cac danh phdp khac nhau dung dé chi cac
thanh phén cta ndi dung boc 10 trong ban mod ta nay. “CS-sb" (vi du nhu "CS12",
"CS04", v.v.) ding dé chi polynucleotit dugc thay doi bd ba md hoa ma héa cho
polypeptit FVIII va/hodc polypeptit dugc ma hoa, bao gdm céc bién thé. Vi du nhu,
CS12-FL dung dé chi trinh tu polynucleotit CS12 dugc thay ddi bd ba ma héa Chiéu
Dai Dy Pu hoic trinh tu axit amin (d6i khi dugc dé cap dén trong ban md ta nay dudi
dang "CS12-FL-AA" ddi vai trinh tu axit amin va "CS12-FL-NA" ddi voi trinh ty axit
nucleic) duge ma hoa boi trinh tu polynucleotit CS12. Tuong ty, "CS12-LC" dung dé
chi trinh tu axit nucleic dugc thay d6i bd ba ma hoa ("CS12-LC-NA") ma héa cho chudi
nhe ctia polypeptit FVIII hogc trinh ty axit amin (d6i khi con dugc dé cap dén trong ban
md ta nay dudi dang "CS12-LC-AA") cua chudi nhe FVIII duoc ma héa boi trinh tu
polynucleotit CS12. Tuong tw, CS12-HC, CS12-HC-AA va CS12-HC-NA 1a gidng
nhau déi v6i chudi nang FVIIL Nguoi ¢6 trinh do trung binh trong linh vue hiéu ring,
dbi v6i cac clu trac chéng han nhu CS04, ma chi dugc thay ddi bd ba ma héa (vi du nhu
chung khong chura su thé axit amin khéc khi so véi Refacto), cac trinh tyr axit amin nay
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la twong ddng, vi cic trinh ty axit amin khong dugc thay d6i bang su t61 vu hoa bd ba
ma hoa. Do do, cac cau truc trinh tu theo sang ché bao gém, nhung khong gidi han &,
CS12-FL-NA, CS12-FL-AA, CS12-LC-NA, CS12-LC-AA, CS12-HC-AA, va CS12-
HC-NA.

Danh phép nay cfing 4p dung cho peptit glycosyl hoa nhu duge thé hién trén Hinh
R, sao cho "NGI1-AA" dung dé chi trinh tu axit amin va NG1-NA dung dé chi trinh tu

axit nucleic.

Sang ché con bao gdm bién thé Yéu t6 VIII méi khac, nhu duge md ta dudi ddy,

véi danh phép thich hop.

Nhu dung trong ban mo ta nay, thuét ngr “su biéu hién dic hidu gan” dung aé
chi su biéu hién in vivo uu tién hodc chu yéu cua gen cu thé (vi du nhu, gen Yéu td VIII
chuyén gen, da dugc thay dbi bd ba ma hoa) trong md gan, khi so véi trong cac md khac.
Theo mot sb phuong an, su biéu hién dic hiéu gan c6 nghia la it nhét 12 50% cua tat ca
su biéu hién ctia gen cu thé x4y ra & trong mo gan clia dbi twong. Theo phuong an khéc,
su biéu hién dic hiéu gan c6 nghia 12 it nhét 1a 55%, 60%, 65%, 70%, 75%, 80%, 85%.,
90%, 95%, 99%, hoac 100% cua tAt ca su biéu hién cta gen cu thé xay ra ¢ trong mo
gan cua dbi twong. Theo do, thanh phﬁn diéu hoa dac hiéu gan 1a thanh phén diéu hoa

ma gy ra su bicu hién ddc hiéu gan cua gen trong mé gan.

Nhu ding trong ban md ta nay, cac thuat ngtt “it hon” X va “it hon” X% dung dé
chi khoang gid tri tir 0 dén X, khong bao gém gia tri X, vi du nhu, tr 0% dén X%, khong
bao gdm X%. Nhu dung trong ban md ta nay, cac thuét ngit duoc st dung thay thé 1an

nhau véi khodng gid tri bit ddu & 0 hodic 0% dén, nhung khong bao gdm, X hodc X%.

Nhu dung trong ban mé ta nay, cac thuat ngt “khong 1on hon” X hodc “khong
16n hon” X% dung dé chi khoang gia tri tir 0 dén X, bao gom gia tri X, vi du nhu, tir 0%
dén X%, bao gdm X%. Nhu dung trong ban md td nay, cac thuat ngt duoc st dung thay

thé 1an nhau v6i khoang gia tri bét diu & 0 hodc 0% dén, va bao gbm, X hodc X%.

Nhu dung trong ban md ta nay, cac thut ngtt “16n hon” X hodc “16n hon” X%
ding dé chi khoang gid tri tir X dén gidi han trén, khong bao gdm gia tri X, vi du nhu,
tr X% dén 100%, khong bao gom X%. Nhu dung trong ban md ta nay, cac thuat nglt

40



47369 41/157

duoc st dung thay thé 1an nhau v6i khoang gié tri bat dau ¢, nhung khong bao gbm, X

hodic X% dén gi6i han trén ma la 100% trong ngif canh cta ti 1¢ phan trim.

Nhu dung trong ban mo ta nay, cac thuat nglr “it nhit 12” X hodc “it nhat 1a” X%
ding dé chi khoang gi tri tr X dén gi6i han trén, bao gdm gia tri X, vi du nhu, tir X%
dén 100%, bao gdm X%. Nhu dung trong ban md ta nay, cic thut nglt duge su dung
thay thé 13n nhau v6i khoang gié tri bét diu &, va bao gdm, X hodc X% dén giéi han

trén ma 1a 100% trong nglr canh cua ti 1€ phan tram.

Nhu dung trong ban md ta nay, cac thudt ngir “gitra ‘X’ va °Y’,” “gitra “X*% va
V2% “tir “X° dén Y?,” va “tir “X’% dén Y% ding dé chi khoang gid tri tir X dén
Y. bao gdm céc gid tri X va Y, vi du nhu, tr X% dén Y%, bao gdm X% va Y%. Nhu
dung trong ban mo ta nay, cac thuat ngit dugc st dung thay thé 1an nhau véi khoang gia

tri bat ddu & X hodc X% dén, va bao gdbm, Y hodc Y%.
11. Polynucleotit Yéu t6 VIII da duoc thay doi bd ba ma hoa

Theo mdt s6 phuong 4n, sang ché dé xuat polynucleotit da dugc thay d6i bo ba
ma hoa ma hoa cho bién thé Yéu té VIII. Cac polynucleotit da duoc thay d6i bo ba ma
hoa nay mang lai hi¢u luc sinh hoc (vi du nhu, hoat tinh) Yéu t& VIII dugc cai thién
dang ké khi dugc dung trong liéu phap gen dua trén cAu tric AAV. Polynucleotit da
duoc thay ddi bo ba ma hoa cling chung té sy dong gbi AAV-virion duoc cai thién, khi

S0 VGi cdu trac duogc toi uwu hda bd ba ma hoa thong thuong.

Yéu t6 VIII kiéu dai duoc ma hoa véi peptit tin hiéu c6 19 axit amin (cac axit
amin 1-19 cta SEQ ID NO:39), ma dugc phén cit tir polypeptit duge ma hoa trudce khi
hoat hoa Yéu t& VIIL Nhu hiéu rd boi ngudi o trinh dd trung binh trong linh vue peptit
tin hiéu Yéu t6 VIII c6 thé dugc gay dot bién, duge thay thé bang peptit tin hiéu tir cac
gen khac hodc cac gen Yéu té VIII tir sinh vat khac, hodc dugc loai bo hoan toan, ma
khong anh huong dén trinh tu cta polypeptit trudng thanh con lai sau khi peptit tin hiéu

duoc loai bo bang cach xir ly té bao.

Theo do, theo mot sb phuong an, polynucleotit da dugc thay ddi bd ba ma hoa
(vi du nhu, hop phﬁn axit nucleic) duogc dé xut trong ban md ta nay co trinh tu nucleotit
c6 do tuong déng trinh tu cao v41 cac ph?m ctia CS12-FL-NA (SEQ ID NO:1) ma hoéa

cho chudi ning va chuoi nhe Yéu to VIIL, va céu noi duoc thé mién B ¢6 14 axit amin,
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ngén (vi du nhu, cu nbi “SQ” chura vi tri phan cit furin dé lam thuan loi cho su trudng
thanh cua protein FVIIIa hoat tinh in vivo), ma con bao gém mot hodc nhiéu trong s6
nam “dot bién X5” (vi du nhu, mot, hai, ba, bdn, hodc tat ca nam trong s6 cac dot bién
1105V/A127S/G151K/M166T/L171P  (danh sb SPL;  (danh s SPE 1a
186V/A108S/G132K/M147T/L152P, 1an lwot)), tuong quan voi trinh tw Yéu té VIIT kiéu
dai ngudi chidu dai day du), va/hodc peptit glycosyl hoa ngan (vi du nhu, NG5; SEQ ID

NO:15) dugc cai xen vao cau noi duge thé mién B (vi du nhu, cau ndi SQ).

Cu thé 13, bo dot bién X5 duoc dua trén thuc té réng su thé cla cac axit amin lon
82-176 cho céc axit amin nguoi twong ing trong cdu tric liéu phap gen dugce lam Khuyét
mién B 1am ting hoat tinh Yéu t§ VIII khi dugc biéu hién & té bao HEK293 (W. Xiao,
truyén thong). Dot bién ngugc cua cac axit amin lon don 1¢ vao céu tric BDD-FVIII
ngudi xac dinh ndm axit amin & trong mién Al ma gdy nén hién tugng nay: 1105V,
A127S, G151K, M166T, va L171P (SPI). Su dua vao cua dang két hop cua céc dot bién
nay vao cAu trac ctia nguoi lap lai hoat tinh dugc cai thién cua sy thé cua lon 16n hon.
(W. Xiao, truyén thong). Theo dé, theo mot s6 phuong 4n, polypeptit Yéu té VIII duoc
ma hda bao gém mot hodc nhiéu su thé axit amin dugc chon tr 1105V, A127S, G151K,
M166T, va L171P, vé6i toan bo bd 5 axit amin duoc sir dung cu thé trong nhiéu phuong
an.

Polynucleotit dugc thay d61 bd ba ma hoa CS12

Theo mdt s6 phuong 4n, hop phan axit nucleic dugc dé xuét trong ban mod ta nay
bao gdm polynucleotit Yéu t6 VIII da duoc thay doi bo ba ma héa ma co trinh tu
nucleotit c6 do twong ddng trinh tu cao v6i CS12-FL-NA (SEQ ID NO:1) va ma héa
cho polypeptit Yéu t§ VIII ¢6 chudi nang va chudi nhe Yéu t& VIII ngudi, va cau ndi
duoc thé mién B ¢6 14 axit amin, ngén (céu ndi “SQ”) chtra vi tri phan cat furin dé lam
thuén loi cho su truéng thanh cta protein FVIIIa hoat tinh in vivo, trong do chudi ning
ctia polypeptit Yéu t§ VIII bao gdm nam dot bién X5 1105V, A127S, G151K, M166T,
va L171P (SPI), twong quan vdi trinh tu Yéu t6 VIII kiéu dai nguoi chidu dai day d),
va peptit glycosyl ha NG5 (SEQ ID NO:15) dugce cai xen vao trong céu ni SQ.

Theo mdt s6 phuong 4n, polynucleotit Yéu td VIII ¢6 trinh tu nucleotit ¢6 do
twong ddng it nhat 1a 95% véi CS12-FL-NA (SEQ ID NO:1). Theo mot s6 phuong an,
trinh tu nucleotit c6 do tuong dong it nhét 1a 96% vai CS12-FL-NA (SEQ ID NO:1).
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Theo mot s6 phuong an, trinh tu nucleotit ¢ do tuwong ddng it nhat 1a 97% véi CS12-
FL-NA (SEQ ID NO:1). Theo mdt s6 phuong én, trinh tu nucleotit c6 do tuong ddng it
nhit 12 98% v&i CS12-FL-NA (SEQ ID NO:1). Theo mdt sd phwong én, trinh tu
nucleotit ¢c6 do trong ddng it nhat 14 99% véi CS12-FL-NA (SEQ ID NO:1). Theo mot
s6 phuong 4n, trinh ty nucleotit ¢6 do twong dong it nhat 1a 99,5% véi CS12-FL-NA
(SEQ ID NO:1). Theo mot s6 phuong an, trinh tw nucleotit c6 d twong ddng it nhat 1a
99,9% vai CS12-FL-NA (SEQ ID NO:1). Theo mot sb phuong an, trinh tu nucleotit
gibng v6i CS12-FL-NA (SEQ ID NO:1).

Theo mdt sb phuong 4n, bién thé Yéu té VIII duoc ma hoa boi polynucleotit da
duoc thay ddi bd ba ma hda co trinh tuy axit amin c6 do tuong déng trinh tu cao vadi
CSI2-FL-AA  (SEQ ID NO: 2), bao gbm nim dot bién X5
(1105V/A127S/G151K/M166T/L171P (SPI), tuong quan véi trinh tu Yéu t6 VIII kicu
dai nguoi chibu dai ddy du), va peptit glycosyl héa NG5 (SEQ ID NO:15) dwoc cai xen

vao trong cau noi SQ.

Theo mot sd phuong an, trinh ty axit amin cua bién thé Yéu td VIII dugc ma hoa
c6 do twong ddng it nhat 1a 97% véi CS12-FL-AA (SEQ ID NO: 2), bao gdm nam dot
bién X5 (1105V/A127S/G151K/M166T/L171P (SPI), tuong quan voi trinh tw Yéu t
VIII kiéu dai ngudi chidu dai day du), va peptit glycosyl hoa NG5 (SEQ ID NO:15)

dugc cai xen vao trong cau noi SQ.

Theo mot sb phuong an, trinh ty axit amin cua bién thé Yéu t§ VIII dugc ma hoa
¢6 do tuong ddng it nhét 1a 98% véi CS12-FL-AA (SEQ ID NO: 2), bao gdm nam dot
bién X5 (1105V/A127S/G151K/M166T/L171P (SPI), tuong quan voi trinh tw Yéu t6
VIII kidu dai ngudi chidu dai ddy du), va peptit glycosyl hoa NG5 (SEQ ID NO:15)

dugc cai xen vao trong cau ndi SQ.

Theo mdt s6 phuong an, trinh ty axit amin cua bién thé Yéu td VIII dugc ma hoa
¢6 do trong ddng it nht 1a 99% v6i CS12-FL-AA (SEQ ID NO: 2), bao gom nam dot
bidn X5 (1105V/A127S/G151K/M166T/L171P (SPI), tuong quan véi trinh tw Yéu t6
VIII kidu dai ngudi chidu dai ddy di), va peptit glycosyl hoa NG5 (SEQ ID NO:15)

dugc cai xen vao trong cau noi1 SQ.

Theo mét sd phuong an, trinh tur axit amin cia bién thé Yéu t& VIII dugc ma hoa

¢6 do tuong ddng it nhét 1a 99,5% véi CS12-FL-AA (SEQ ID NO: 2), bao gdm nam dot
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bidn X5 (1105V/A127S/G1S1K/M166T/L171P (SPI), tuong quan véi trinh tw Yéu t6
VIIT kidu dai ngudi chidu dai ddy du), va peptit glycosyl hoa NG5 (SEQ ID NO:15)

duogc cai xen vao trong cau nodi SQ.

Theo mot s6 phuong én, trinh ty axit amin cia bién thé Yéu t& VIII duoc ma hoa
¢6 do trong ddng it nhét 12 99,9% véi CS12-FL-AA (SEQ ID NO: 2), bao gdm ndm dot
bién X5 (1105V/A127S/G151K/M166T/L171P (SPI), tuong quan voi trinh tu Yéu tb
VIIT kidu dai nguoi chidu dai ddy di), va peptit glycosyl hoa NG5 (SEQ ID NO:15)

duoc cai xen vao trong cau noi SQ.

Theo mot sb phuong an, trinh tu axit amin cua bién thé Yéu td VIII dugc mi hoa

1a CS12-FL-AA (SEQ ID NO: 2).
Cau ndi duoc thé mién B Yéu t6 VIII

Nhu md ta & trén, su lién két gitta chudi ning va chudi nhe FVIII (vi du nhu,
mién B trong Yéu 6 VIII kiéu dai) dugc 1am thay ddi trong bién thé Yéu t6 VIII dugc
md ta trong ban md ta nay. Viéc loai bo mién B khoi cAu tric Yéu té VIII kiéu dai duong
nhu khong anh huong dén hoat tinh ctia enzym da hoat hoa (vi du nhu, FVIIIa), c6 1€ 1a
vi mién B duoc loai bo trong qua trinh hoat hoa. Do rang budc kich thuge cia kha nang
dong gbéi AAV, cac bién thé dugc lam khuyét mién B, duoc cat cut, va hodc duogc thé
cAu ndi s& cai thién hiéu qua cla cAu trac lidu phap gen FVIIL. Cau ndi duoc thé mién B
thuong dugce st dung nhét 1a ciu ndi ctia SQ FVIII, ma chi gitt lai 14 axit amin cua mién
B lam trinh tu cdu ndi. Bién thé khéac cta VIII lon ("OBI-1," dugc mo ta trong Bing
Sang Ché My S6 6,458,563) duge biéu hién t6t o t€ bao CHO, va ¢6 cau ndi dai hon
mot chut gé)rn 24 axit amin. Theo mot s6 phuong an, cAu trac Yéu td VIII duge ma hoa
boi polynucleotit da dugc thay ddi bo ba ma hoa duge md ta trong ban mo ta nay bao
gém trinh tu cu ndi mién B kiéu SQ. Theo phuong an khéc, cAu trac Yéu td VIII duge
ma hoa béi polynucleotit da dugc thay dbi bd ba ma hoa duge md ta trong ban mo ta

nay bao gom trinh tu cau ndi mién B ki€u OBI-1.

Mac du mién B Yéu t& VIII khong cAn thiét ddi véi hoat tinh, mién B chtra mot
vai géc ma dugc cai bién sau dich ma, vi du nhu, béng su glycosyl hoa lién két N hoic
O. Phan tich in silico (Prediction of N-glycosylation sites in human proteins, R. Gupta,
E. Jung va S. Brunak, in preparation (2004)) cta Yéu t6 VIII kiéu dai mién B du doan

rang it nhat 1a bén trong s6 cac vi tri ndy duge glycosyl hoa in vivo. Nguoi ta cho rang
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c4c cai bién nay & trong mién B gy nén su diéu hoa sau dich ma va/hodc thoi gian ban
thai ctia Yéu t6 VIII in vivo. Do d6, theo mot s6 phuong an, polypeptit cdu ndi cta cau
trac Yéu td VIII duoc ma hoa duge mo ta trong ban mo ta nay bao g6m mot hozic nhiéu
trinh tu glycosyl hoa, dé cho phép su glycosyl hoa in vivo. Theo mot s6 phuong 4n,
polypeptit ciu nbi bao gdm it nhat 1a mot trinh ty glycosyl hoa lién tng (vi du nhu, trinh
tu lién trng glycosyl hoa lién két N hoac O). Theo mot s6 phuong 4n, polypeptit cau ndi
bao gbm it nhét 12 hai trinh tu glycosyl hoa lién ing. Theo mot s6 phuong an, polypeptit
cAu ndi bao gdm it nhét 1a ba trinh tu glycosyl hoa lién ing. Theo mot s phuong én,
polypeptit cau ndi bao gom it nhat 12 bon trinh tu glycosyl héa lién tng. Theo mot 56
phuong an, polypeptit cdu ndi bao gdm it nhat 1a ndm trinh tu glycosyl héa lién tGng.
Theo mdt sé phuong an, polypeptit cau ndi bao gdm it nhét 13 6, 7, 8, 9, 10, hodc hon

10 trinh tu glycosyl hoa lién ing.

Theo mot s& phuong 4n, polypeptit cAu ndi chira it nhat 12 mot trinh tu glycosyl
hoa duge lién két N N-X-S/T, trong d6 X la axit amin bét ky khong phai la P, S, hodc
T. Theo mdt s& phuong 4n, polypeptit cAu ndi chtra it nhat 1a hai trinh tu glycosyl hoa
dugc lién két N N-X-S/T, trong d6 X 1a axit amin bét ky khong phai 1a P, S, hodc T.
Theo mot sé phuong an, polypeptit cAu ndi chia it nht 1a ba trinh tu glycosyl héa duge
lién két N N-X-S/T, trong d6 X 1a axit amin bét ky khong phai 1a P, S, hodc T. Theo mot
s6 phuong 4n, polypeptit cAu ndi chira it nhét 1a bén trinh tu glycosyl hoa dugc lién két
N N-X-S/T. trong d6 X 12 axit amin bt ky khong phai la P, S, hogc T. Theo mot s6
phuong an, polypeptit ciu ndi chua it nhat 12 nam trinh tu glycosyl hoa dugc lién két N
N-X-S/T, trong d6 X 1a axit amin bét ky khong phai 1a P, S, hodc T. Theo mot s6 phuong
an, polypeptit ciu néi chira it nhit 1a 6, 7, 8, 9, 10, hodc hon 10 trinh ty glycosyl hoa
duoc lién két N N-X-S/T, trong d6 X 1a axit amin bat ky khong phai la P, S, hodc T.

Theo mét s6 phuong an, polypeptit Yéu t6 VIII duge ma hoa duge md ta trong
ban mo ta nay bao gdm cau ndi mién B kiéu SQ, bao gdm céc axit amin 760-762/1657-
1667 ctia mién B Yéu t& VIII ngudi kiéu dai (FVIII-FL-AA; SEQ ID NO:39) (Sandberg
va ddng tac gia Thromb. Haemost. 85:93 (2001), n¢i dung cua nd duoc két hop o day
trong ban mo ta nay dé tham khao). Theo mdt sd phuong an, cAu n6i mién B kiéu SQ ¢6
mot sy thé axit amin twong quan véi trinh tu kiéu dai twong tmg. Theo mot s6 phuong
4n, ciu nbi mién B kiéu SQ ¢6 hai su thé axit amin tuong quan véi trinh tu kiéu dai

twong Gng.
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Theo mot sd phuong 4n, peptit glycosyl hoa duge cai xen vao trong cdu nbi mién
B kiéu SQ. Theo mot s6 phwong 4n, peptit glycosyl hoa duge chon tir cac peptit glycosyl
hoéa dugce thé hién trén Hinh 8 (cac SEQ ID NO: 11, 13, 15, 17, 19, 21, 23, 25, 27, 29,
31,33, va 35, 1an luot, theo thu tu xudt hién). Theo mot s6 phuong an, peptit glycosyl
hoa duge ma hoa boi polynucleotit tuong tmg duoc thé hién trén Hinh 8 (cac SEQ ID
NO: 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, va 36, lan luot, theo thir ty xuét hién,
Theo phuong an cu thé, peptit glycosyl hoa NG5 (SEQ ID NO:15) duge cai xen vao
trong céu ndi mién B kiéu SQ cta polypeptit Yéu t6 VIII duge md ta trong ban mo ta
nay. Theo phuong an cu thé, peptit glycosyl hoa NG5 duoc mé héa béi polynucleotit co
trinh tu axit nucleic cia SEQ ID NO:16.

Theo mot sb phuong 4n, cAu ndi mién B kiéu SQ chira peptit glycosyl hoa duoc
ma hoa boi polynucleotit tuong img dugc thé hién trén Hinh 17 (cac SEQ ID NO: 40-
53, 1an luot, theo thir tu xuét hién. Theo phuong an cu thé, cu ndi mién B kiéu SQ chua
peptit glycosyl hoa duge ma hoa bdi polynucleotit ¢o trinh tu axit nucleic cia SEQ ID

NO:43.

Theo mdt sb phuong an, polypeptit cAu ndi (vi du nhu, cdu nbi mién B kiéu SQ)
bao gbém peptit glycosyl hoa c6 do twong ddng trinh tu cao véi trinh tu bat ky trong sb
cac SEQ ID NO: 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, va 35, 1an lugt, theo thir
tu xuét hién, nhu duoc thé hién trén cac Hinh 8A-8B. Theo mot sb phuong én, peptit
glycosyl hoa c¢6 khong 16n hon hai sy thé axit amin twong quan véi trinh tu bat ky trong
s6 cac SEQ ID NO: 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, va 35, lan luot, theo
thtr tu xuét hién, nhu duoc thé hién trén cac Hinh 8A-8B. Theo mot ) phuong an, peptit
glycosyl hoa c6 khong 16n hon mot sy thé axit amin twong quan véi trinh tu bat ky trong
s6 cac SEQ ID NO: 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, va 35, lan luot, theo
thir tu xudt hién, nhu duoc thé hién trén cac Hinh 8 A-8B. Theo mot ) phuong an, peptit
glycosyl héa c6 trinh ty axit amin dugc chon tir trinh tu bét ky trong s6 cac SEQ ID NO:
11,13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, va 35, 1an luot, theo thir tyr xudt hién, nhu
duoc thé hién trén cdc Hinh 8A-8B. Theo mot s6 phuong an, peptit glycosyl hoa duoc
ma hoa béi trinh tu polynucleotit c6 d tuwong dong trinh tu cao v6i trinh ty nucleotit
tuong tng duge chon tir cac SEQ ID NO: 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,

va 36, 1an luot, theo thir tu xuét hién, nhu dugc thé hién trén cac Hinh 8A-8B.
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Theo mdt sé phuong 4n, peptit glycosyl hoa c6 khong 16n hon hai su thé axit
amin tuwong quan v6i SEQ ID NO:15 va dugc ma héa béi trinh tu polynucleotit ¢6 do
tuong dong it nhat 12 90% v6i SEQ ID NO:16. Theo mét s6 phuong an, peptit glycosyl
héa c6 khong 16n hon hai sy thé axit amin tuong quan véi SEQ ID NO:15 va dugc ma
héa boi trinh tu polynucleotit ¢6 do tuong ddng it nhat 1a 95% véi SEQ ID NO:16. Theo
mdt s6 phuong an, peptit glycosyl hoa c6 khong 16n hon hai sur thé axit amin twong quan
v6i SEQ ID NO:15 va duge ma héa boi trinh ty polynucleotit ¢6 do tuong ddng it nhat
1a 98% voi SEQ ID NO:16.

Theo mdt s6 phwong an, peptit glycosyl hoa co6 khong 16n hon mot su thé axit
amin tuong quan véi SEQ ID NO:15 va dugc ma hoa boi trinh tu polynucleotit ¢6 do
twong ddng it nhét 1a 90% voi SEQ ID NO:16. Theo mdt s6 phuong 4n, peptit glycosyl
héa c¢6 khong 16n hon mot sy thé axit amin twong quan véi SEQ ID NO:15 va dugec ma
héa bai trinh tu polynucleotit ¢6 do tuong ddng it nhat 1a 95% v6i SEQ ID NO:16. Theo
mot sd phuong 4n, peptit glycosyl hoa ¢6 khong 16n hon mot su thé axit amin tuong
quan v6i SEQ ID NO:15 va duge ma héa béi trinh tu polynucleotit ¢6 do tuong ddng it
nhét 12 98% v4i SEQ ID NO:16.

Theo mdt sé phuong 4n, peptit glycosyl hoa c6 trinh tu axit amin cua SEQ ID
NO:15 va duoc ma hoa béi trinh tw polynucleotit co do twong dong it nhat 1a 90% vai
SEQ ID NO:16. Theo mot s6 phuong 4n, peptit glycosyl hoa co trinh tu axit amin cta
SEQ ID NO:15 va dugc ma hoa boi trinh tu polynucleotit ¢6 do tuong ddng it nhat 1a
95% voi SEQ ID NO:16. Theo mot s6 phuong an, peptit glycosyl hoa co trinh tu axit
amin ctia SEQ ID NO:15 va dugc ma hoa bai trinh tu polynucleotit ¢6 do tuong dong it

nhét 12 98% véi SEQ ID NO:16.
Céc thanh phan diéu hoa cis

Theo mot ) phuong &n, hop phé“m axit nucleic ma hoa cho bién thé Yéu td VIIL
nhu néu trong ban mo ta nay, con bao gém mot hodc nhiéu thanh phﬁn diéu hoa tac dong
cis, vi du nhu ving khéi dong va/hodce thanh phan ving ting cudng, ma giy ra su biéu
hién gen in vivo, ma dugc lién két ¢6 diéu khién véi polynucleotit ma héa cho bién thé
Yéu t6 VIIIL Trong ngit canh nay, “tdc dong cis” co nghia la thanh phan diéu hoa c6 mit
trén cung phan tr ADN nhu gen ma ching diéu hoa. Nhu nguoi co trinh do trung binh
trong linh vuc hiéu rd va duoc thdo luan dudi day, cac thanh phan diéu hoa thich hgp dé
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sir dung trong sang ché bao gom, nhung khong gi¢i han &, vung khoi dong, thanh phan
vung tang cuong, thanh phén tin hiéu polyadenyl hoa, va/hodc thanh phan doan 13p dau

cubi dao nguoc.
Vung khoi dong

Vung khoi dong dé st dung trong sdng ché duoc lién két co didu khién véi viing
ma hoa, thuong la dugce lién két truc tiép (vi du nhu khong cé nucleotit nao nita dugc
bao gdm gitta viing khéi dong va ving ma héa) méc du theo mot s6 phwong an, su lién
két gian tiép co thé duogc str dung, vi du nhu thong qua viéc sir dung cau nbi khong c6
chtrc nang, hodc trong truong hop ma céac thanh phan didu hoa bd sung ma hoat dong
“xudi dong” cta ving khéi dong nhung “nguge dong” cua vang ma hoa co thé duoc st
dung. Tuy nhién, do su rang budc kich thudc ctia vecto theo sang ché, n6 thuong khong

duoc uu tién.
Thanh phan ving ting cuong

Theo mot s6 phuong an, mdt hodc nhiéu thanh phan ving tang cudng duoc st
dung trong cAu trac bién thé Yéu té VIII. Nhu da biét trong linh vuc, thanh phﬁn vung
tang cuong thuong gy ra su biéu hién theo cach phu thudoc mo, vi du nhu, chu yéu trong
m6 dac hiéu. Nhin chung, nhu duge mo ta dudi day, thanh phan viing tang cudng thuong
ndm “nguoc dong” cua thanh phan ving khéi dong. Vi Yéu t6 VIII dugc téng hop chu
yéu trong gan, theo mot s6 phuong 4n, hop phan axit nucleic dugc mo ta trong ban mo
ta nay bao gém thanh phﬁn diéu hao dic hiéu gan, ma vé co ban gidi han su biéu hién

cta bién thé Yéu t§ VIII duge ma hoa & té bao gan.

Thong thuong, cac thanh phan diéu hoa dic hiéu gan c6 thé bat ngudn tir gen da
biét bit ky dé duoc biéu hién riéng ¢ trong gan. WO 2009/130208 xac dinh mdt vai gen
dugc biéu hién theo kidu dic hiéu gan, bao gom, chét (rc ché serpin peptidaza, thanh
vién nhanh A 1, con goi la o-antitrypsin (SERPINAT; GenelD 5265), apolipoprotein C-
I (APOC]1; GenelD 341), apolipoprotein C-IV (APOC4; GenelD 346), apolipoprotein
H (APOH; GenelD 350); transthyretin (TTR; GenelD 7276), albumin (ALB; GenelD
213), aldolaza B (ALDOB; GenelD 229), xytochrom P450, ho 2, phan ho E, polypeptit
1 (CYP2EIL; GenelD 1571), chudi alpha fibrinogen (FGA; GenelD 2243), transferin
(TF; GeneID 7018), protein lién quan dén haptoglobin (HPR; GeneID 3250). Theo mét

s6 phuong én, hop phan axit nucleic dugc mo ta trong ban mé ta nay bao gém thanh
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phﬁn diéu hoa dic hiéu gan bét nguén tir locut hé gen cua mot hodc nhiéu protein nay.
Mot vai vi du vé céc thanh phén nay duoc mo ta trong WO 2009/130208, ndi dung cua
n6 duge két hop 16 rang trong ban mo ta nay dé tham khao, dén toan bd ndi dung cla

no, cho moi muc dich.

Mot vi du v& thanh phan diéu hoa dic hiéu gan 1a tir gen transthyretin (TTR),
duoc dé cap chung dudi dang "TTRe" hodc "TTREnh." Hsieh J.L., va déng tac gia,
Cancer Sci., 100(3):537-45 (2009), ndi dung ctuia n6 dugc két hop rd rang trong ban mod
ta nay dé tham khéo, dén toan bo ndi dung cta nd, cho moi muc dich. Theo mdt sb
phuong an, hop phén axit nucleic ma hoa cho bién thé Yéu t& VIII, nhu dugc md ta
trong ban mo ta nay, bao g6m thanh phén viing khéi dong TTR ngudi. Theo mot phuong
an, ving khéi dong TTR nguoi ¢6 trinh tu axit nucleic ¢6 do tuong ddng trinh tu cao
v6i ving khai dong hTTR duge thé hién trén Hinh 4 (SEQ ID NO:6). Theo mot s6
phuong an, ving khai dong TTR nguoi c6 trinh ty axit nucleic ma twong dong it nhét 1a

90%, 95%, 96%, 97%, 98%, 99%, 99,5%, hodc 100% v&i SEQ ID NO:6.

Vi du khéc vé thanh phan diéu hoa dic hiéu gan 1a tir gen SERPINAT, nhu duge
mb té trong Cong B6 PCT $6 WO 2016/146757, ndi dung ctia nd duge két hop 1o rang
trong ban mo ta nay dé tham khéo, dén toan bod ndi dung ctia nod, cho moi muc dich. Vi
du v& thanh phin nay 1a thanh phan diéu khién diéu hoa CRM8 dugc thé hién trén Hinh
4 (SEQ ID NO:5). Theo mot sé phuong an, thanh phan diéu khién dieu hoa diéu khién
SERPINA1 ¢6 trinh tu axit nucleic ma twong dong it nhat 1 90%, 95%, 96%, 97%, 98%,
99%, hoic 100% vi CRMS (SEQ ID NO:5).

Theo mét s6 phwong an, hop phan axit nucleic ma hoa cho bién thé Yéu t6 VIII,
nhu néu trong ban mo ta nay, bao gém mot hodc nhiéu thanh phan diéu khién diéu hoa
diéu khién SERPINA1, nhu duoc léy vi du béng céc chu trac duge minh hoa trén Hinh
11. Theo mdt phuong an, polynucleotit Yéu t6 VIII bao gdm mot thanh phan didu khién
didu hoa didu khién SERPINA1 (vi du nhu, CRMSR). Theo phwong é&n khac,
polynucleotit Yéu 6 VIII bao gdm hai thanh phn diéu khién diéu hoa diéu khién
SERPINA1 (vi du nhu, CRM8). Theo phuong an khac ntra, polynucleotit Yéu t6 VIII
bao gdm 3, 4, 5, 6, hodc hon 6 thanh phan diéu khién diéu hoa diéu khién SERPINA1
(vi du nhu, CRMS).
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Theo mdt phuong an, hop phan axit nucleic ma hoa cho bién thé Yéu t6 VIII,
nhu néu trong ban mo ta nay, bao gdm mot hodc nhiéu thanh phén diéu khién diéu hoa
diéu khién SERPINA1 (vi du nhw, CRM8) va thanh phan ving khoi dong TTR ngudi,
nhu duoc 1ay vi du trén Hinh 11. Theo mdt phuong an, hop phan axit nucleic ma héa
cho bién thé Yéu t§ VIIL, nhu néu trong ban md ta nay, bao gbm hai thanh phan CRM8
va thanh phan ving khoi dong TTR nguoi duoc lién két co didu khién véi polynucleotit

ma hoa cho bién thé Yéu td VIIL

Theo mot sd phuong an, hop phan axit nucleic ma hoa cho bién thé Yéu t6 VIII,
nhu néu trong ban mo ta nay, bao gdm mot hodc nhiéu thanh phan CRM8 nim nguoc
dong cua vung khoi dong TTR nguoi. Vi du nhu, mot hodc nhiéu thanh phan CRMS
nam & 5 cta vung khoi dong TTR trong cdu tric soi kép, tuong quan vai chiéu phién
ma cta phan tir. Pidu nay c6 nghia la trong cAu truc soi don (+) (vi du nhu, trong d6 sg¢i
don ma hoa cho bién thé Yéu td VIII), mdt hodc nhiéu thanh phén CRMS8 nam ¢ 5° cla

vung khéi dong TTR.

Nhu béo cdo trong Vi du 6, do kich thudc 16n cua cAu trac bién thé Yéu t6 VIII
dugc md ta trong ban mod ta ndy, sy gidm di nhd cua s6 luong nucleotit trong
polynucleotit Yéu té VIII ma 12 mét phan ctia vecto liéu phap gen AAV ¢ thé lam tang
dang ké hiéu luc sinh hoc Yéu td VIII cta vecto. Theo d6, theo mot sb phuong &n, mot
hozc nhiéu thanh phan CRMS dugc gén truc tiép vao dau 5° ctia ving khoi dong TTR,
vi du nhu, khong c6 cac nucleotit ngoai lai ndm gitra thanh phan CRMS va ving khai
dong TTR. Tuong tu, theo mot s6 phuong 4n, vung khoi dong TTR duge gén truc tiép
vao diu 5’ cta trinh tu ma hoa, hodc vao trinh ty mé dau dich ma (vi du nhu, trinh tu
Kozak), ddi véi polypeptit bién thé Yéu t6 VIII, vi du nhu, khdng c6 céc nucleotit ngoai
lai ndm gitta viing khéi dong TTR va gen bién thé Yéu t6 VIII

Tin hiéu polyadenyl héa

Theo mdt sé phuong 4n, thanh phan didu hoa ddi voi cac cau tric duge md ta
trong ban md ta nay (vi du nhu hop phan axit nucleic ma héa cho bién thé Yéu t6 VIII)
la thanh phén diéu hoa ma 1a tin hiéu polyadenyl hoa, vi du nhu, nhu dugc minh hoa
trong cac ciu triic vi dy trén Hinh 11. Tin hi¢u polyadenyl hoa dinh hudng su téng hop
cua dudi poly-A trén dau 3’ cta ban phién md mARN duogc tao ra tir polynucleotit Yéu
t& VIIL. Theo do, tin hiéu polyadenyl hoa ndm & 3° dbi vé6i trinh tw ma hoa bién thé Yéu
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t6 VIIL. Vi du khong lam gi6i han sang ché vé tin hiéu polyadenyl hoa ma c6 thé duogc
str dung trong céu tric liéu phap gen Yéu t6 IX dugc md ta trong ban md ta nay bao
gdm tin hiéu polyadenyl hoa tdng hop, tin hiéu poly-adenyl hoa b4t nguon tir gen muodn
virut khi 40 (SV40), tin hiéu polyadenyl hoa hormon sinh truéng bo (BGH), va tin hi€u
polyadenyl hoa gen B-globin tho nho nhit (mRBG).

Theo mdt s6 phuong an, hop phan axit nucleic ma hoa cho bién thé Yéu t6 VIII,
nhu néu trong ban mo ta nay, bao gOm tin hiéu polyadenyl hoa tong hop, nhu duge lay
vi du béng c4c céu trac duoc minh hoa trén Hinh 11. Theo m{t phuong an, tin hiéu
polyadenyl hoa tong hop co trinh ty axit nucleic ma tuong ddng it nhat 1a 90%, 95%,
97%, hodc 100% véi tin hidu Poly-A téng hop dugc thé hién trén Hinh 4 (SEQ ID NO:8).

Nhu bao cdo trong Vi du 6, do kich thuéc 16n cua cAu trtc bién thé Yéu td VIII
dugc md ta trong ban md ta nay, su gidm di nho cua s luong nucleotit trong
polynucleotit Yéu t6 VIII ma 1a mot phan cia vecto liéu phap gen AAV ¢6 thé 1am ting
dang ké hiéu luc sinh hoc Yéu td VIII cta vecto. Theo do, theo mot ) phuong an, tin
hiéu polyadenyl hoa dugc gén truc tiép vao dau 3’ cta trinh ty ma hoa cta polypeptit
bién thé Yéu té VIII, bao gém mot hodc nhiéu bo ba két thuc ma nam & dau cta trinh tu
ma héa. Vi du nhu, khong c6 cac nucleotit ngoai lai nam giita bién thé Yéu t6 VIII gen

va trinh tu polyadenyl hoa.
Poan lap dau cudi dao nguoc

Theo mét sb phuong an, hop phan axit nucleic ma hoa cho bién thé Yéu t6 VIII,
nhu néu trong ban mo ta nay, con bao gbm cic doan l3p d4u cudi dao nguoc (ITR) virut
két hop adeno (AAV) kep hai bén trinh tu ma hoa bién thé Yéu t6 VIII va cac thanh
phén diéu hoa két hop (vi du nhu, vang khéi dong, ving tdng cudng, tin hiéu polyadenyl
hoa, v.v.). Mbdi doan lip dau cubi dao nguoc tao thanh kep téc, ma lam thuén loi cho
viée tw mdi cho su téng hop khong phu thude primaza clia sgi ADN thir hai. Cac ITR
cling gitip lam thuén lgi cho su bao nang & trong virion AAV va su tich hop cua hé gen

AAV vao trong hé gen té bao chu.

Theo mdt s6 phuong an, hop phan axit nucleic ma hoa cho bién thé Yéu t6 VIII,
nhu néu trong ban md ta nay, bao gdm 5 ITR ¢6 dd twong ddng trinh tu cao (vi du nhu,
twong ddng it nhat 1a 90%, 95%, 96%, 97%, 98%, 99%, hodc 100%) véi AAV2 5* ITR

dwoc thé hién trén Hinh 4 (SEQ ID NO:4). Theo mot sé phuong én, hop phan axit
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nucleic ma hoa cho bién thé Yéu t6 VIII, nhu néu trong ban mé ta nay, bao gbm 3’ ITR
c6 do twong ddng trinh ty cao (vi du nhu, tuong dong it nhét 12 90%, 95%, 96%, 97%,
98%. 99%, hodc 100%) véi AAV2 3° ITR dugc thé hién trén Hinh 4 (SEQ ID NO:9).

Nhu béo cédo trong Vi du 6, do kich thudc 1on cua cAu tric bién thé Yéu té VIII
duoc md ta trong ban mo ta nay, sy gidm di nhd cua s6 luong nucleotit trong
polynucleotit Yéu t6 VIII ma 12 mét phan ciia vecto liéu phap gen AAV ¢6 thé lam tang
dang ké hiédu luc sinh hoc Yéu t6 VIII cua vecto. Theo do, theo mot sé phuong 4n, 5°
ITR duoc gén truc tiép vao dau 5° cua thanh phén dac hiéu gan (vi du nhu, mot hodc
nhidu thanh phan CRMR), sao cho khong c6 nucleotit ngoai lai nao nim gitra trinh tu 5°
ITR va thanh phén dac hiéu gan. Tuong tu, theo mot sb phuong éan, 3° ITR duoc gén
truc tiép vao dau 3° cua tin hiéu polyadenyl hoa, sao cho khong c6 nucleotit ngoai lai

nao nim gitta tin hiéu polyadenyl héa va trinh tu 3 ITR.
IV. Vecto biéu hién Yéu t6 VIII

Theo mét sé phuwong an, polynucleotit d& dugc thay d6i bd ba mi hoéa dugc md
ta trong ban mod ta nay dugc tich hop vao vecto biéu hién. Vi du khong 1am giGi han
sang ché vé vecto biéu hién bao gém vecto virut (vi du nhu, vecto thich hop cho liéu
phéap gen), vecto plasmit, vecto thé thuc khuén, cosmid, phagemid, nhiém sic thé nhan
tao, va dang twong tu. Nhin chung, c¢6 hai loai co ban cua vecto biéu hién dé st dung
trong sang ché: cac vecto biéu hién ma duoc st dung trong moi trudong nuodi ciy té bao
dé san xuét polypeptit Yéu t6 VIII, va vecto biéu hién ma duge st dung lam vecto liéu
phap gen dé dung cho bénh nhén sao cho ham lugng noi sinh cia Yéu t6 VIII (du 1a

protein hay hoat tinh) dugc ting 1én.

Vi du khong lam gidi han sang ché vé& vecto virut bao gom: retrovirut, vi du nhu,
virut gdy bénh bach cdu & chudt Moloney (MMLYV), virut gdy sarcom ¢ chudt Harvey,
virut khdi u va & chudt, va virut gdy sarcdm Rous; adenovirut, virut két hop adeno; virut
kiéu SV40; polyomavirut; virut Epstein-Barr; virut u nhu; virut herpes; virut ddu mua;

va virut bai liét.

Theo nhiéu phuong 4n, polynucleotit dugc t6i uru hoa bo ba ma hoa theo sang ché
duoc st dung trong cac tmg dung liéu phap gen, sao cho viéc dung cho bénh nhan dan

dén su san xuét cua Yéu té VIII nhu duge md ta chung trong ban mo ta nay. Nhin chung,
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vecto virut lidu phap gen t6t hon 1 khong c6 kha ning sao chép, sao cho su dua vao cua

vecto liéu phap gen vao bénh nhan khong dan dén sy nhan 1én cua virut.

Theo d6, theo mot sb phuong 4n, polynucleotit da duoc thay ddi bd ba ma hoa
dugc md ta trong ban mo ta nay dugc tich hop vao vecto ligu phap gen. Theo mot s6
phuong an, vecto liéu phdp gen la retrovirut, va cu thé 1a retrovirut khdng c6 kha ning
sao chép. Theo mot sd phuong an, polynucleotit da duge thay d6i bd ba ma héa dugc
mo ta trong ban mo ta nay dugc tich hop vao vecto biéu hién retrovirut. Cac hé théng
nay da dugc mo ta trude day, va thuong duge biét 16 trong linh vue (Mann va dong tdc
gia, Cell, 33:153-159, 1983; Nicolas va Rubinstein, In: Vectors: A survey of molecular
cloning vectors and their uses, Rodriguez va Denhardt, eds., Stoneham: Butterworth, pp.
494-513, 1988; Temin, In: Gene Transfer, Kucherlapati (ed.), New York: Plenum Press,
pp. 149-188, 1986). Theo phuong an cu thé, vecto retrovirut 1 vecto lentivirut (xem, vi
du nhu, Naldini va dong tdc gia, Science, 272(5259):263-267, 1996; Zufferey va dong
tdc gia, Nat Biotechnol, 15(9):871-875, 1997, Blomer va dong tdac gia, J Virol.,
71(9):6641-6649, 1997; Bing Séng Ché M¥ $6 6,013,516 va 5,994,136). Quy trinh san
xuét retrovirut khong c6 khéa ndng sao chép da duoc biét dén trong linh vuc. Vé tong
quan, xem Kriegler, M., Gene Transfer and Expression, A Laboratory Manual, W.H.
Freeman Co., New York (1990) va Murry, E. J., Methods in Molecular Biology, Vol. 7,
Humana Press, Inc., Cliffton, N.J. (1991).

Nhiéu loai vecto ¢ thé duge st dung dé biéu hién polypeptit Yéu t6 VIII tir
polypeptit da duoc thay ddi bd ba ma hoa trong mdi truong nudi cdy té bao, bao gdm
vecto biéu hién sinh vat nhan chuin va sinh vat nhan so. Theo cic phuong an nhét dinh,
vecto plasmit duge du tinh dé str dung trong viéc biéu hién polypeptit Yéu té VIII trong
moi truong nudi cdy té bao. Nhin chung, vecto plasmit chira don vi sao chép va cac trinh
tu didu khién ma bét ngudn tir cac loai twong thich véi té bao chu duogc st dung lién
quan dén céac vat chu nay. Vecto ¢ thé mang Vvi tri sao chép, cling nhu 1a céc trinh tu
danh ddu ma c6 kha ning mang lai su chon loc kiéu hinh trong té bao duoc bién nap.
Plasmit bao gdm polynucleotit dd dugc thay ddi bd ba ma hoa ma hoa cho polypeptit
Yéu t VIIL, duge lién két ¢o didu khién voi mot hoge nhiéu trinh ty diéu khién, vi du

nhu, vung khdi dong.
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Vi du khong lam gidi han sang ché vé vecto cho su biéu hién & sinh vat nhan so
bao gdm plasmit ching han nhu pRSET, pET, pBAD, v.v., trong d6 vung khdi dong
dung trong vecto biéu hién sinh vat nhan so bao gém lac, tre, trp, recA, araBAD, v.v..
Vidu vé vecto cho su biéu hién & sinh vat nhan chuan bao géln: (1) dé biéu hién ¢ nim
men, vecto chelmg han nhu pAO, pPIC, pYES, pMET, béng cach sir dung vung khoi
dong ching han nhu AOX1, GAP, GAL1, AUGI, etc; (ii) dé biéu hién & t€ bao con
trung, vecto chéng han nhu pMT, pAcS, pIB, pMIB, pBAC, v.v., bé“mg cach s dung
vung khoi dong Chéng han nhu PH, p10, MT, Ac5, OplE2, gp64, polh, v.v., va (iii) dé
biéu hién trong té bao dong vét c6 vi, vecto chang han nhu pSVL, pCMV, pRe/RSV,
pcDNA3, pBPV, v.v., va vecto bat nguén tir hé théng virut chéng han nhu virut dau
mua, virut két hop adeno, virut herpes, retrovirut, v.v., béng cach st dung vung khoi

dong chéng han nhu CMV, SV40, EF-1, UbC, RSV, ADV, BPV, va B-actin.
Vecto virut két hgp adeno (AAV)

Theo mdt phuong an, polynucleotit da dugc thay ddi bd ba ma hoa, nhu dugc mod
ta trong ban mo ta nay, dugce tich hop vao vecto ligu phap gen dua trén virut két hop
adeno (AAV). H¢ théng AAV da dugc mo ta trude day va thuong da duge biét rd trong
linh vuc (Kelleher va Vos, Biotechniques, 17(6):1110-17 (1994); Cotten va dong tac
gia, Proc Natl Acad Sci USA, 89(13):6094-98 (1992); Curiel, Nat Immun, 13(2-3):141-
64 (1994); Muzyczka, Curr Top Microbiol Immunol, 158:97-129 (1992); va Asokan A,
va ddng tc gia, Mol. Ther., 20(4):699-708 (2012), mdi tai liéu nay dugc két hop trong
ban mo ta nay dé tham khao trong toan bd ndi dung cta ching cho moi muc dich). Chi
tiét vé viée tao ra va viée st dung rvecto AAV duge mo ta, vi du nhu, trong céc Béng
Sang Ché My S6 5,139,941 va 4,797,368, mdi tai liéu nay dugc két hop trong ban md

t4 nay dé tham khao trong toan bd ndi dung ctia chung cho moi muc dich.

Theo d6, theo mot sé phwong an, vecto liéu phap gen AAV duoc d& xuit ma bao
gbm polynucleotit dd dugc thay ddi bd ba ma hoa (vi du nhu, hop phan axit nucleic),
nhu duoc mo ta trong ban mo ta nay, ma bao gbm trinh tu nucleotit c6 d9 tuong dong
trinh tu cao vdi cac phén ciua CS12-FL-NA (SEQ ID NO:1) mé héa cho chubi ning va
chudi nhe Yéu t6 VIII, va cau ndi duogc thé mién B c6 14 axit amin, ngén (vi du nhu,
cau ndi “SQ” chira vi tri phan cit furin dé 1am thuén loi cho su truéng thanh cua protein

FVIlla hoat tinh in vivo), va con bao g6m mot hodc nhidu trong s6 nam dot bién X5 (vi
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du nhw, mot, hai, ba, bén, hodc tit ca ndm cta dot bién 1105V, A127S, G151K, M166T,
L171P (SPI), tuong quan véi trinh tw Yéu t§ VIII kiéu dai nguoi chidu dai day du),
va/hodc peptit glycosyl hoa ngan (vi du nhu, NG5; SEQ ID NO:15) dugc cai xen vao

cau noi dugce thé mién B (vi du nhu, cdu ndi SQ).

Theo mot sb phuong 4n, vecto liéu phap gen AAV bao gbm polynucleotit Yéu td
VIII da duge thay dbi bd ba ma héa ma c6 trinh tu nucleotit c6 do tuong dong trinh tu
cao véi CS12-FL-NA (SEQ ID NO:1) va ma hoa cho polypeptit Yéu td VIII ¢6 chudi
nang va chudi nhe Yéu té VIII nguodi, va cAu ndi duogc thé mién B ¢6 14 axit amin, ngén
(cAundi “SQ”) chira vi tri phén c4t furin dé 1am thuén loi cho su trudng thanh ctia protein
FVIIIa hoat tinh in vivo, trong d6 chudi ning cua polypeptit Yéu t6 VIII bao gdm nim
dot bién X5 (1105V, A127S, G151K, M166T, va L171P (SPI), twong quan v6i trinh tu
Yéu t6 VIII kiéu dai nguoi chidu dai day du), va peptit glycosyl héa NG5 (SEQ ID
NO:15) dugc cai xen vao trong ciu ndi SQ. Theo mdt s6 phuong én, polynucleotit Yéu
t6 VIII ¢o trinh tu nucleotit c6 do tuong ddng it nhat 1a 95%, 96%, 97%, 98%, 99%,
99,5%, 99,9%, hodc 100% v&i CS12-FL-NA (SEQ ID NO:1).

Theo mot s6 phuong 4n, bién thé Yéu td VIII duge ma hoa bdi polynucleotit da
dugc thay dbi bo ba ma hoa clia vecto liéu phap gen AAV ¢6 trinh tu axit amin c¢6 do
turong dong trinh tu cao v6i CS12-FL-AA (SEQ ID NO: 2), bao gdm niam dot bién X5
(1105V/A127S/G151K/M166T/L171P (SPI), twong quan véi trinh tu Yéu t& VIII kiéu
dai nguoi chidu dai day dur), va peptit glycosyl hoa NG5 (SEQ ID NO:15) dugc cai xen
vao trong cdu ndi SQ. Theo mot s6 phuong 4n, trinh tu axit amin cla bién thé Yéu to
VIII duoc ma héa co do tuong ddng it nhéat 1a 97%, 98%, 99%, 99,5%, 99.9%, hodc
100% v&i CS12-FL-AA (SEQ ID NO: 2), bao gdbm nam dot bién X5
(1105V/A127S/G151K/M166T/L171P (SPI), twong quan v6i trinh tu Yéu t6 VIII kiéu
dai ngudi chidu dai day du), va peptit glycosyl hoa NG5 (SEQ ID NO:15) dugc cai xen
vao trong cau nbi SQ.

Theo mdt sb phuong én, polynucleotit ma héa cho bién thé Yéu t6 VIII & trong
vecto liéu phap gen AAV duoc lién két c6 didu khién v6i thanh phan viing khéi dong
¢6 trinh tu axit nucleic c6 do tuong ddng trinh tu cao v6i ving khdi dong hTTR duge

thé hién trén Hinh 4 (SEQ ID NO:6). Theo mot s6 phuong én, thanh phan ving khoi
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dong c6 trinh tu axit nucleic ma twong dong it nhat 1a 90%, 95%, 96%, 97%, 98%, 99%,
99,5%, hodc 100% véi SEQ ID NO:6.

Theo mét s phwong an, polynucleotit ma hoa cho bién thé Yéu té VIII & trong
vecto liéu phap gen AAV dugc lién két co didu khién v6i mot hodc nhidu thanh phan
diéu hoa dic hiéu gan c6 trinh tu axit nucleic c6 do twong ddng trinh tu cao vé6i thanh
phin CRMS duoc thé hién trén Hinh 4 (SEQ ID NO:5). Theo mot s phuong an, cac
thanh phan diéu hoa dac hiéu gan c6 trinh tu axit nucleic ma tuong ddng it nhat 12 90%,
95%, 96%, 97%., 98%, 99%, 99,5%, hodc 100% véi SEQ ID NO:5. Theo mot s6 phuong
an, nhu duge minh hoa trén Hinh 11, polynucleotit bao gdm mot thanh phan CRMS.
Theo mot sé phuong an, nhu dugc minh hoa trén Hinh 11, polynucleotit bao g6m hai

thanh phan CRM.

Theo mot s6 phuong an, polynucleotit ma hoa cho bién thé Yéu t6 VIII & trong
vecto liéu phap gen AAV duoc lién két co didu khién voi mot thanh phan CRMS va
thanh phan ving khéi dong TTR ngudi, nhu dugc liy vi du trén Hinh 11. Theo mot sb
phuong an, polynucleotit ma hoa cho bién thé Yéu t6 VIII & trong vecto liéu phap gen
AAV duoc lién két 6 didu khién v6i hai thanh phan CRMS va thanh phan vung khai
dong TTR nguoi, nhu dugc léy vi du trén Hinh 11. Nhu dugc mo ta trong Vi du 2, vi€c
st dung ving khoi dong hTTR va mt hogc hai thanh ph?m CRMS8 dac hi¢éu gan lam
tang hiéu lyc sinh hoc Yéu t6 VIII ngoai sinh in vivo trong té bao HepG2 lan luot 1én
khoang 2 1an va 4 1an, khi so véi viéc st dung céc trinh ty ving khoi dong va vung tang

cuong TTR chudt nht (so sanh vCS115 va vCS116 v6i vCS04 trén Hinh 12).

Nhu béo céo trong Vi du 6, do kich thuéc 16n cua céu tric bién thé Yéu té VIII
duoc md ta trong ban md ta ndy, su giam di nho cua s6 luong nucleotit trong
polynucleotit Yéu t6 VIII ma 12 mot phan ciia vecto liéu phap gen AAV ¢6 thé 1am tang
dang ké hiéu luc sinh hoc Yéu t6 VIII cta vecto. Theo dd, theo mot sb phuong an, mot
hodc nhiéu thanh phén CRMS dugc gén truc tiép vao diu 5’ cua vung khoi dong TTR,
vi du nhu, khong ¢6 cac nucleotit ngoai lai nam gitta thanh phan CRMS va vung khoi
dong TTR. Tuong tu, theo mot s6 phwong an, vung khoi dong TTR dugc gén truc tiép
vao dau 5° cua trinh tu ma hoa, hodc vao trinh ty mé dau dich ma (vi du nhu, trinh tu
Kozak), dbi véi polypeptit bién thé Yéu t6 VIII, vi du nhu, khong cé cac nucleotit ngoai

lai ndm gitra ving khoi dong TTR va gen bién thé Yéu to VIIL.
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Theo mot s6 phuong 4n, polynucleotit ma hoa cho bién thé Yéu t6 VIII & trong
vecto liéu phap gen AAV dugc lién két c6 diéu khién véi tin higu polyadenyl hoa, vi du
nhu, nhu duoc minh hoa trong céac cAu trc vi du trén Hinh 11. Theo mdt phuong 4n, tin
hiéu polyadenyl hoa tdng hop c6 trinh tu axit nucleic ma tuong ddng it nhat 1a 90%,
95%, 97%, hodc 100% vai tin hi¢u Poly-A téng hop duoc thé hién trén Hinh 4 (SEQ ID
NO:R).

Nhu béo cdo trong Vi du 6, do kich thudc 16n cua chu trac bién thé Yéu t6 VIII
dugc mo ta trong ban md ta nay, su gidm di nho cua s6 luong nucleotit trong
polynucleotit Yéu t6 VIII ma 12 mot phan cia vecto liéu phap gen AAV ¢6 thé lam tang
dang ké hiéu luc sinh hoc Yéu td VIII cta vecto. Theo d6, theo mot 36 phuong éan, tin
hiéu polyadenyl hoa dugc gén truc tiép vao dau 3’ clia trinh ty ma hoa cua polypeptit
bién thé Yéu t6 VIII, bao gém mot hodc nhiéu bd ba két thiic ma nim & dau cla trinh tu
ma hoa. Vi du nhu, khong c6 cac nucleotit ngoai lai nim gitra bién thé Yéu t& VIII gen

va trinh tu polyadenyl hoéa.

Doan lap dau cudi dao nguoc 1a cac thanh phan diéu hoa cis can thiét cho vecto
tai td hop dua trén AAV. Theo do, polynucleotit ma hoa cho bién thé Yéu t6 VIII duoc
st dung trong vecto liéu phap gen AAV duge mo ta trong ban mo ta nay bao gdm cac
trinh tu 5° va 3’ [TR. Theo mot s6 phuong an, 5° ITR ¢6 do tuong dong trinh tur cao (vi
du nhu, tvong ddng it nhit 12 90%, 95%, 96%, 97%, 98%, 99%, hodc 100%) v6i AAV2
5° ITR duoc thé hién trén Hinh 4 (SEQ ID NO:4). Theo mot s6 phuong 4an, 3> ITR ¢6
d6 tuong ddng trinh ty cao (vi du nhu, tuong dong it nhat 1a 90%, 95%, 96%, 97%, 98%,
99%, hoidc 100%) vai AAV2 3* I'TR dugc thé hién trén Hinh 4 (SEQ ID NO:9).

Nhu béo cdo trong Vi du 6, do kich thude 16n ctia céu tric bién thé Yéu t6 VIII
dugc md ta trong ban mod ta nay, su giam di nho cua s6 luong nucleotit trong
polynucleotit Yéu t6 VIII ma 1a mot phan clia vecto liéu phap gen AAV ¢6 thé lam tang
dang ké hiéu luc sinh hoc Yéu t& VIII cia vecto. Theo d6, theo mot sd phuong an, 5’
ITR dugc gén truc tiép vao dau 5’ cua thanh phﬁn dac hiéu gan (vi du nhu, mot hodc
nhiéu thanh phan CRMS), sao cho khong c6 nucleotit ngoai lai nao nam gitta trinh tu 5’
ITR va thanh phﬁn dic hiéu gan. Tuong tu, theo mot sO phuong an, 3° ITR dugc gén
truc tiép vao dAu 3’ cla tin hiéu polyadenyl héa, sao cho khong cé nucleotit ngoai lai

nao nam giita tin hiéu polyadenyl héa va trinh tw 3" I'TR.
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Theo phuong an cu thé, nhu dugc liy vi du trén Hinh 11, polynucleotit dugc bao
g0m & trong vecto lidu phap gen AAV dugc dé xudt trong ban md ta nay bao gbm, theo
chidu tir 5° dén 3°, trinh tuw 5° ITR (vi du nhu, ¢6 do twong dong trinh tw cao véi SEQ ID
NO:4), mot hoic hai thanh phan CRM ¢6 do twong dong trinh tw cao v6i SEQ ID NO:S5,
thanh phan ving khéi dong hTTR ¢6 do tuong ddng trinh tu cao véi SEQ ID NO:6, trinh
tu lién tng Kozak nho nhat co do tuwong dong trinh tw cao véi SEQ ID NO:7,
polynucleotit bién thé Yéu t6 VIII c¢6 dd twong dong trinh tu cao véi SEQ ID NO:1,
trinh tu polyadenyl hoa (vi du nhu, c¢6 do tuong dong trinh tur cao v6i SEQ ID NO: 8),
va trinh tu 3> AAV ITR (vi du nhu, c6 do tuong déng trinh tu cao vdi SEQ ID NO:9).
Theo mot s6 phuong 4n, polynucleotit duge md ta c¢6 do twong ddng trinh tu cao (vi du
hhu, tuong dong it nhat 12 90%, 95%, 96%, 97%, 98%, 99%, 99,5%, 99,9%, hodc 100%)
v6i vecto CS12-CRMS.2-Vr duge thé hién trén Hinh 3 (SEQ ID NO:3).

Vecto liéu phap gen AAV duge md ta trong ban mo ta nay duge s dung voi
protein capsit AAV ma bao nang polynucleotit ma hoa cho polypeptit bién thé Yéu t6
VIII, nhu dugc md ta trong ban md ta nay. Tuc 1a, sy phén phéi cua vecto virut ma sé
san xudt ra Yéu t6 VIII duoc thuc hién bé“mg cach sur dung hat virut bao gém “vé” protein

capsit ma bao nang vecto virut.

Typ huyét thanh ciia vecto AAV thuong duge xac dinh bang protein capsit dugc
sir dung. Mot vai typ huyét thanh AAV da duge xac dinh ddc diém, bao gom AAVI,
AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVE, va AAVY. Thong thuong, typ
huyét thanh AAV bét ky c6 thé dugce st dung cho ciu tric liéu phap gen Yéu t6 VIII
duoc md ta trong ban md ta nay. Tuy nhién, cac typ huyét thanh c¢6 tinh huéng khac
nhau, vi du nhu, ching uu tién nhiém céc md khac nhau. Theo mot phuong an, boi vi
Yéu t§ VIIT duoc san xut chu yéu trong gan, typ huyét thanh AAV d6i v6i cau trac lidu
phap gen duge boc 1§ duoc chon dua trén tinh huéng gan, dugc phat hién théy trong it
nht 13 cac typ huyét thanh AAV7, AAVS, va AAV9. Theo do, trong mot phuong én,
ciu trac liéu phép gen Yéu t& VIII 1a vecto typ huyét thanh AAV7. Theo phuong dn
khac, chu trac liéu phép gen Yéu t6 VIIT 1a vecto typ huyét thanh AAVS. Theo phuong
&n khéc nira, cdu tric liéu phép gen Yéu t6 VIII 1a vecto typ huyét thanh AAVO.

Theo mdt s& phuong 4n, polynucleotit plasmit ma két hop hé gen liéu phap gen

Yéu t6 VIII da dugc thay ddi bd ba ma hoa ciing dugc dé xuét. Céac plasmit nay hitu
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dung dé san xuét hat AAV cudi cung (vi du nhu, virion AAV mang polynucleotit ma
hoa cho polypeptit Yéu té VIII bién thé), vi du nhu, khi dugc dua vao té bao dong vat
6 vi ¢6 thdm quyén dbi véi su san xuit AAV téi t8 hop (vi du nhu, t€ bao chta axit
nucleic md hoa cho gen rep va cap AAV, cling nhu 1a gen gitp d& (vi dy nhu, gen
adenovirut) dé san xuét AAV. Theo mot s6 phuong an, plasmit bao gdm céc thanh phan
diéu hoa ma cho phép su sao chép cta plasmit (vi du nhu, dé tang quy mo plasmit) trong
té bao chu (vi du nhu, t€ bao chu nhan so, chéng han nhu vi khudn, hodc té bao chi nhan

chuén, chang han nhu nam men).

Vi du nhu, trinh tu cta plasmit vi du mang hé gen liéu phap gen Yéu té VIII da
dugc thay dbi bd ba ma hoa duge thé hién trén Hinh 5 (CS12-CRM8.2-Vrp; SEQ ID
NO:10), theo mdt phuong 4n ciia sang ché. Plasmit CS12-CRMS8.2-Vrp bao gdm hé gen
lidu phap gen Yéu t& VIII CS12-CRMS8.2-Vr (duoc thé hién dudi dang SEQ ID NO:3,
trén Hinh 3), va khung plasmit (dugc thé hién dudi dang SEQ ID NO:54, trén Hinh 18).
Céc thanh phan di truyén cia hé gen liéu phép gen Yéu td VIII CS12-CRMS8.2-Vr duge
thé hién trén Hinh 4, nhu duge md ta ¢ trén. Khung plasmit cua plasmit CS12-CRMS.2-
Vrp bao gébm don vi sao chép pMBI1 (duoc thé hién duéi dang SEQ ID NO:55 trén Hinh
19: Bolivar F., Life Sci., 25(10):807-17 (1979)) ma lam thuan lgi cho su sao chép cua
plasmit trong té bao chu vi khudn, va gen khang ampixilin Bla(ApR) (dugc thé hién
dudi dang SEQ ID NO:56 trén Hinh 19; Sutcliffe, PN.A.S. U.S.A, 75(8):3737-41
(1978)) ma lam thuén loi cho su chon loc té bao chu vi khudn duogc bién nap béng
plasmit. Vi tri ciia mdi thanh phan trong plasmit CS12-CRM8.2-Vrp duoc thé hién trong
Bang 1, duéi day.

Bang 1. Céc thanh phan c6 mit trong plasmit CS12-CRM8.2-Vrp.

Tén cla thanh phan Vi tri nucleotit SEQ ID NO:
AAV2 5-ITR 1-145 SEQ ID NO:4
CRM& 146 —217;219 =290 SEQ ID NO:5
Ving khoi dong TTR ngwdi | 291 - 523 SEQ ID NO:6
Trinh tw Kozak 524 - 528 SEQ ID NO:7
Trinh tw ma hda FVIII-BDD SEQ ID NO:1
vGi X5 va NG5 329 - 4923

B6 ba m& dau ATG 529 - 531

B0 ba két thiic TGA 4921 —4923; 4924 - 4926

841 — 843; 907 — 909; 979 —
981; 1024 — 1026; 1039 -
1041
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Trinh ty NG5 2821 - 2841 SEQ ID NO:16
PolyA tong hop 4927 - 4975 SEQ ID NO:8
AAV2 3’-ITR 4976 - 5120 SEQ ID NO:9
Khung plasmit 5121 — 7794 SEQ ID NO:54
OhRep (pMB1) (115541 — 6155 SEQ ID NO:55
[eBla(ApR) 166315 - 7175 SEQ ID NO:56

Theo mdt phuong én, plasmit két hop hé gen liéu phap gen Yéu t6 VIII bién thé
c6 do tuong déng trinh tu cao véi plasmit CS12-CRM8.2-Vrp dugc thé hién trén Hinh
5 (SEQ ID NO:10). Theo mot sd phuong 4n, polynucleotit duge mo ta c6 do twong dong
trinh tu cao (vi du nhu, tuong déng it nhat 12 90%, 95%, 96%, 97%, 98%, 99%, 99,5%,
99,9%, hodc 100%) vai plasmit CS12-CRMS8.2-Vip dugc thé hién trén Hinh 5 (SEQ ID
NO:10). Theo mot s6 phuong 4an, polypeptit dugc md ta bao gdm trinh tu ma hoa Yéu
t6 VIII-BDD, vi du nhu, trinh tu ¢6 do trong dong it nhat 1a 95%, 96%, 97%, 98%, 99%,
99.5%, 99,9%, hodc 100% vi trinh ty ma hoa Yéu td VIII-BDD duoc bdc 1 trong ban
md ta nay, va do tuong ddng trinh tu cao véi phan con lai cta plasmit CS12-CRM8.2-
Vip dugc thé hién trén Hinh 5, vi du nhu, tuong dong it nhét 1a 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99%, 99,5%, 99,9%, hodc 100% vai cac nucleotit 1-528 va 4924-7794
cua SEQ ID NO:10. Theo mdot s6 phuong 4n, polynucleotit dugc mo ta 1a plasmit ma co
chira mot s6 hoic tAt ca ctia cac thanh phén duoc thé hién trong Bang 1. Theo mot s6
phuong an, mot hodc nhiéu thanh phan dugc thé hién trong Bang 1 dugc thay thé bang

thanh phan c6 thé so sanh dugc.
San xuét vecto AAV

Polynucleotit Yéu té VIII da dugc thay doi bd ba ma hoa va vecto virut dugc md
ta trong ban mo ta nay dugc san xuét theo phuong phép thong thuong dé khuéch dai axit
nucleic va san xuét vecto. Mt vai nén tang da duoc phat trién dé san xuat quy mo 16n
vecto AAV tai td hop. Nén tang thu nhét dya trén su dua plasmit chira trinh tu d6i voi
hé gen virut mong muén vao té bao dong vat c6 vi chtra polynucleotit ma hoa cho cac
gen rep va cap AAV, cling nhu la gen trg giup sao chép virut. V& téng quan, xem, Kotin
R.M., Hum. Mol. Genet., 20(R1):R2-6 (2011); Penaud-Budloo, M. va ddng tac gia, Mol
Ther Methods Clin Dev., 8(8):166-80 (2018); va Aponte-Ubillus JJ va ddng tac gia,
Appl Microbiol Biotechnol., 102(3):1045-54 (2018), ndi dung cua n6 dugc két hop 10
rang trong ban mo ta nay dé tham khao, dén toan bd nodi dung cta n6, cho moi muc dich.

Nén tang thir hai dua trén su xay dung dong té bao dong vat co va 6n dinh c6 hé gen
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virut mong mudn dugce tich hop trong hé gen té bao dong vat c6 v, vi du nhu, bing
cach dong 1y nhiém té bao dong vat co vl v6i adenovirut kidu dai va adenovirut tai to
hop mang trinh tu dbi voi hé gen virut mong mudn. V& tong quan, xem, Penaud-Budloo,
M. va déng tac gia, Mol Ther Methods Clin Dev., 8(8):166-80 (2018), ndi dung cua nd
duge két hop rd rang trong ban mo ta nay dé tham khao, dén toan bo ndi dung cua no,
cho moi muc dich. Nén tang tht ba dua trén su df‘)ng lay nhiém cua té bao dong vat co
v v&i HSV téi t& hop thtr nhat mang trinh tu dbi v6i hé gen virut mong mudn va HSV
tai t6 hop thi hai ma hoa cho cac gen rep va cap AAV. Vé tong quan, xem, Penaud-
Budloo, M. va dé)ng tac gia, Mol Ther Methods Clin Dev., 8(8):166-80 (2018); va
Aponte-Ubillus JJ va dong tac gia, Appl Microbiol Biotechnol., 102(3):1045-54 (2018),
ndi dung cua ching dugc két hop rd rang trong ban md ta nay dé tham khao, dén toan
b0 ndi dung ctia nd, cho moi muc dich. Nén tang thi tu dua trén sy dong lay nhiém cta
té bao con trung véi baculovirut tai t6 hop thir nhat mang trinh tu dbi v6i hé gen virut
mong mudn va baculovirut tai t6 hop thir hai ma hoa cho céc gen rep va cap AAV. Vé
téng quan, xem, Penaud-Budloo, M. va déng tac gia, Mol Ther Methods Clin Dev.,
8(8):166-80 (2018); va Aponte-Ubillus JJ va ddng tac gia, Appl Microbiol Biotechnol.,
102(3):1045-54 (2018), ndi dung ctia ching dugc két hop 16 rang trong ban mo ta nay
dé tham khao, dén toan bo nodi dung ctia nd, cho moi muc dich. Nén tang thor nam dua
trén dua trén sy dua plasmit chtra trinh tu d6i v6i hé gen virut mong mudn vao té bao
nam men chira polynucleotit ma hoa cho cac gen rep va cap AAV, cling nhu la gen trg
gitip sao chép virut. V& tong quan, xem, Aponte-Ubillus JJ va ddng tac gia, Appl
Microbiol Biotechnol., 102(3):1045-54 (2018), ndi dung cua n6 dugc két hop 16 rang

trong ban mo ta nay dé tham khéo, dén toan bo ndi dung ctia nd, cho moi muc dich.
V. Phuong phép diéu tri bénh wa chay mau A

Theo mdt s6 phuwong 4n, hop phan axit nucleic (vi du nhu, polynucleotit da dugc
thay déi bd ba ma héa ma hoa cho bién thé Yéu to VIII) va vecto li¢u phap gen (vi du
nhu, hat AAV chtra polynucleotit da dugc thay dbi bd ba ma héa ma hoa cho bién thé
Yéu t6 VIIT) duge mo ta trong ban mé ta ndy duge ding cho bénh nhan méc bénh ua
chay méu A d& diéu tri bénh wa chay mau A, theo phuong phép dung da biét. Phuong
phap dung vecto liéu phdp gen da dugc biét rd trong linh vire. Chung bao gbm, nhung
khéng gidi han ¢, viéc dung trong tinh mach, tiém trong co, tiém k&, va viéc dung trong

gan (vi du nhu, dong mach hodc tinh mach trong gan). Vi du nhu, xem Chuah MK va
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dong tac gia, Hum gen Ther., 23(6):557-65 (2012); Chuah MK va dong tac gia, J
Thromb Haemost., 10(8):1566-69 (2012); Chuah MK va dong tac gia, J Thromb
Haemost. 11 Suppl 1:99-110 (2013); VandenDriessche va ddng tac gia, Hum Gene Ther.
23(1):4-6 (2012); High KA, Blood, 120(23):4482-87 (2012); Matrai va dong tac gia,
Mol Ther., 18(3):477-90 (2010); va Matrai va dong tac gia, Curr Opin Hematol.,
17(5):387-92 (2010), ndi dung cua mdi tai liéu nay dugc két hop & day dé tham khao,

dé xem xét.

Theo do, sang ché d& xuat phuong phap diéu tri sy thiéu hut Yéu t6 VIII (vi du
nhu, bénh ua chay mau A). Theo mdt s6 phuong 4an, phuong phap nay bao gdm viée
dung cho bénh nhin can chung hop phan axit nucleic (vi du nhu, polynucleotit da dugc
thay d6i bo ba ma hoa chu trac Yéu td VIIT va/hogc vecto AAV tai to hop), nhu duge
md ta trong ban mo ta nay. Theo mot s6 phuong 4n, hop phan axit nucleic bao gdm
polynucleotit da dugc thay ddi bd ba ma hoa ma hoa cho polypeptit bién thé Yéu t VIII,
vi du nhu, c6 do twong déng trinh tu axit nucleic cao (vi du nhu, it nhét 12 95%, 96%,
97%, 98%, 99%, 99,5%, 99,9%, hodc 100%) so v6i CS12-FL-NA (SEQ ID NO:1). Nhu
duoc md ta trong ban mo ta nay, theo mot s6 phuong 4n, polynucleotit da dugc thay dbi
b6 ba mé hoa m hoa cho polypeptit bién thé Yéu t6 VIII duoc lién két c6 diéu khién
vé6i ving khoi dong (vi du nhu, ving khéi dong TTR nguoi, nhu duge mo ta trong ban
mo ta nay) va mot hodc nhiéu thanh ph?m diéu hoa dic hiéu gan (vi du nhu, mot hodc

hai thanh phan CRMS, nhu dugc md ta trong ban mo ta nay).

Theo mét sd phuong an, hop phan axit nucleic 1a mot phan ciia vecto liéu phap
gen dong vt co va. Theo phuong an cu thé, vecto lidu phap gen dong vat c6 vi la vecto

virut, vi du nhu, vecto lentivirut, retrovirut, adeno virut, hodc virut két hop adeno.

Theo mdt phwong an, vecto liéu phap gen 1a hat virut két hop adeno (AAV) mang
vecto virut ma hoa cho trinh ty ma hoa bién thé Yéu t6 VIII da dugc thay d6i bd ba ma
hoa. Thong thuong, vecto virut bao gbm doan 1ap diu cudi dao nguoce (ITR) tai moi dau
tan cting, mot hodc nhidu thanh phin diéu hoa bicu hién (vi du nhu, ving khoi dong (vi
du nhu, ving khéi dong TTR ngudi, nhu duge mo ta trong ban mo ta nay) va mot hodc
nhidu thanh phan diéu hoa dic hidu gan (vi du nhu, mot hoge hai thanh phan CRMS,
nhu duoc md ta trong ban md ta nay)), trinh tw ma hoa Yéu t§ VIII da duge thay dbi bo

ba ma hoa, va trinh tu tin hiéu poly-A.
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Danh gia hiéu qua tri liéu

Hiéu qua tri liéu cta viéc diéu tri bénh wva chady mau A ¢6 thé duge danh gia, vi
du nhu, bing cach do tiém ning déng méu phu thude Yéu t6 VIII ciia mau tir ddi twong
duoc didu tri. He do dé danh gia tiém ning dong méu bao gdm, nhung khong gi¢i han
&, thtr nghiém thoi gian thromboplastin mot phén da hoat héa (APPT) in vitro, thu
nghiém hoat tinh sinh mau Yéu t6 IX, thoi gian dong tu mau, va ham luong khang
nguyén Yéu té VIII (vi du nhu, bang céch st dung ELISA ddc hidu Yéu t6 VIII). Can
luu ¥ ring lidu luong tri liéu cAn phai khong din dén ham luong kiéu dai cia Yéu t6
VIII & bénh nhan; hon ntra, sy biéu hién du dé 1am giam triéu ching theo cach co y

nghia hodc ¢6 thé do duge dugc coi la tri liéu doi vai cac muc dich cua sang ché.

Theo Té Chirc Bénh Ua Chay Mau Quéc Gia, d6i tuong dugc phan loai la mac
bénh ua chay mau A nhe khi huyét twong ctia ho chtra tir 6% dén 49% cua hoat tinh Yéu
t6 VIII ctia huyét twong nguoi binh thuong. Péi tuong méc bénh ua chdy mau A nhe
thuong trai qua sy chady mau chi sau khi ton thuwong nghiém trong, chén thuong hoic
phau thuat. Trong nhiéu truong hop, bénh wa chdy mau nhe khong duge chén doan cho
dén khi ton thuong, phau thuat hodc nhé ring dan dén chay méu kéo dai. Dot thu nhét
c6 thé khong xdy ra cho dén tudi truong thanh. Phu nix méc bénh ua chay mau nhe
thudng trai qua rong kinh, chay mau kinh nguyét néng, va ¢6 thé xuét huyét sau khi sinh

con.

Theo T Chirc Bénh Ua Chay Mau Qudc Gia, dbi tugng dugc phén loai 1a ¢6
bénh wa chay mau A vira phai khi huyét twong ctia ho chira tir 1% dén 5% cua hoat tinh
Yéu t6 VIII ciia huyét twong ngudi binh thuong. Péi tugng mac bénh wa chdy mau A
vira phai ¢ xu hudng c6 cac dot chay mau sau khi tdn thuong. Su chay méu ma xay ra

ma khong c6 nguyén nhan rd rang duoc goi la cac dot chdy mau ty phat.

Theo T6 Chuc Bénh Ua Chay Mau Quéc Gia, ddi tugng duge phéan loai la ¢o
bénh wa chdy méau A nghiém trong khi huyét twong ctia ho chira it hon 1% cua hoat tinh
Yéu t§ VIII cta huyét twong ngudi binh thuong. Déi tugng mic bénh wa chdy mau A
nghiém trong trai qua sy chdy méau sau khi ton thuong va co thé c6 cac dot chay méu tu

phat thuong xuyén, thuong vao khép va co cua ho.

Theo mét s6 phwong 4n, huyét tvong ngudi binh thuong duoc xac dinh la chta

1 TU cua hoat tinh Yéu t6 VIII trong mdi ml. Do do, theo mot s6 phuong 4n, huyét twong
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tr déi tugng dugc phén loai 1a mic bénh wa chdy mau A nhe chua tir 0,06 va 0,49 TU
ctia hoat tinh Yéu t6 VIII trong mdi ml. Theo mdt s6 phuong 4n, huyét twong tir déi
tuong dugc phan loai 1a méc bénh va chdy méu A vira phai chira tir 0,01 dén 0,05 TU
ctia hoat tinh Yéu t6 VIII trong mdi ml. Theo mot s6 phuong 4n, huyét tuong tir abi
tuong dugc phan loai la méc bénh va chady mau A nghiém trong chua tir 0,01 dén 0,05

IU cta hoat tinh Yéu t6 VIII trong mdi ml.

Theo mot s6 phuong 4n, lidu phap 12 hitu hidu dé diéu tri khi n6 lam giam do
nghiém trong cua triéu chimg cta bénh wa chay mau A, vi du nhu, béng cach lam tang
muc do trung binh cua hoat tinh Yéu té VIII trong méu cta d6i tuong. Theo d6, theo
mot sd phuong 4n, liéu phap bénh wa chay mau A hiru hiéu dé diéu tri khi n6 lam ting
murc do trung binh cda hoat tinh Yéu t6 VIII & mau/huyét tuong cla d6i twong. Theo
mot s6 phuong an, viéc diéu tri c6 tac dung tri liéu lam tang mutrc do trung binh cta hoat
tinh Yéu t& VIIT & mawhuyét twong clia di twong bang it nhét 1a 0,5%, 1%, 2%, 3%,
4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, hoac

16n hon.

Theo mdt sd phuong an, viéc diéu tri hitu hiéu vé& mat tri liéu 1am tdng mc do
trung binh cda hoat tinh Yéu t6 VIII 6 mau cta dbi tuong sao cho d6i tugng duoc phan
loai 12 c6 dang it nghiém trong hon cia bénh wa chay mau A. Vi dy nhu, trong mot
phuong an, déi tuong ban dau dugc phén loai la méc bénh va chdy méu A nghiém trong
duoc phan loai lai 1a méc bénh wa chay mau A vira phai hodc bénh wa chay méu A nhe
sau khi trai qua viéc diéu tri hitu hiéu vé mat tri liu. Theo phuong an khéc, dbi tuong
ban dau dugc phan loai 1a méc bénh wa chay mau A vira phai dugc phan loai lai 1a mac
bénh wa chay méau A nhe sau khi trdi qua viéc diéu tri hitu hiéu vé mat tri liéu. Theo
phuong an khéc, dbi tuong ban dau duoc phan loai la méc bénh va chdy méau A nhe
duoc phan loai lai la khong méc bénh va chay méau A sau khi trai qua viéc diéu tri hitu
hiéu vé mat tri lidu.

Ché pham

Hop phan dé str dung trong viéc diéu tri bénh wa chay mau A duoc d& xuét trong
ban mo ta nay. Hop phan nay cha lugng hitu hiéu dé diéu tri ctia hop phan axit nucleic,
vi du nhu, vecto liéu phap gen AAV bao gdm polynucleotit da dugc thay d6i bo ba ma
hoa ma hoa cho Yéu té VIIL nhu duoe mé ta trong ban md ta nay. Lugng hiru hiéu dé
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didu tri cia polynucleotit VIII da dugc thay dbi bd ba ma hoa (vi du nhu, vecto liéu phap
gen AAV bao gém trinh tuv ma hoa Yéu té VIII da duoc thay ddi bd ba ma hoa) duoge
tron voi chat mang hodc ta duge long dung cho duge phém thich hop dé, vi du nhu,
dung toan than. Viéc tao ché phdm cudi cling ctia polynucleotit Yéu td VIII da dugc
thay d6i bo ba ma hoa duge bdc 10 trong ban mo ta nay nam trong kha ning cua nguoi

¢ trinh do trung binh trong linh vuec.
Liéu luong

Hop phﬁn axit nucleic theo sang ché dugc dung cho bénh nhan can chung. Luong
hogc lidu lwong cia tac nhan lidu phap gen tri liéu dugce dung phu thudc vao cac yéu to
chéng han nhu cAu truc polynucleotit VIII da dugc thay dbi bo ba ma hoa cu thé, vecto
phéan phdi dugc str dung, mirc dd nghiém trong cua bénh, va dac diém chung cta ddi
tuong. Liéu lugng chinh xdc s& phu thudc vao muc dich diéu tri, va s& duoc x4c dinh
bdi nguoi co hiéu biét trong linh vuc k¥ thuat bang cach st dung céac ky thuat da biét
(xem, vi du nhu, Lieberman, Pharmaceutical Dosage Forms (vols. 1 3, 1992); Lloyd,
The Art, Science and Technology of Pharmaceutical Compounding (1999); Pickar,
Dosage Calculations (1999); va Remington: The Science and Practice of Pharmacy, 4n
ban thtr 20, 2003, Gennaro, Ed., Lippincott, Williams & Wilkins). Nguoi c6 trinh do
trung binh trong linh vuc ¢6 kha ning xéac dinh lidu Iwgng va phac do dung lidu luong

cu thé dé diéu tri d6i tuong cu thé.
Vi du thye hién sang ché

Vi du 1 - Cai thién cAu tric vecto AAVS soi don biéu hién FVIII bang céch b6 sung cac

trinh tu cAu ndi N-glycosyl hoa

D8 biét duoc liéu céc vi tri N-glycosyl hoa bd sung & trong trinh ty SQ ctia BDD-
FVIII ¢6 lam tang su biéu hién protein FVIII hay khong, tap hop cua cac trinh tu peptit
ngén chira céc vi tri glycosyl hoa lién két N gia dinh dugc thiét ké. Trude day, McIntosh
va cong su (Blood 121(17):3335-44 (2013)) da chung minh ring y tudng vé su N-
glycosyl héa véi 6 vi trf tiém nang (“peptit V3”) din dén mirc do biéu hién FVIII dugc
tang cuong trong huyét twong cia chudt nhit. Diéu thu vi 13, su du doan in silico cia

“peptit V3” x4c dinh hai trong s6 6 bi tri ¢6 kha ning dugc N-glycosyl héa in vivo.
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12 trinh tu cAu nbi khac nhau, duoc thé hién dudi dang NG1-NG21 trén cac Hinh
8A-8B, duoc thiét ké & trong ngit canh cua trinh ty BDD-FVIIT “CS01” duoc toi uu hoa
bo ba ma héa (xem, WO 2017/083762, ndi dung cua nd dugc két hop & day trong ban
mo ta nay dé tham khao) bang cach ap dung chuong trinh NetNGlyc-Database (Steentoft
va déng tac gia, H. EMBO J, 32(10):1478-88, 2013), véi muc dich tao ra cac trinh tu
ngén chtra nhiéu vi tri N-glycosyl hoa. Nén tang NetNGly két hop chin mang luéi than
kinh phén tich cac trinh ty protein nguoi vé kiéu N-glycosyl héa cua chung. Dua trén co
sO dit liéu NetNGly, peptit da dugc thiét ké duogc phén tich vé kha ning xay ra dé truyén
su N-glycosyl hoa dudi dang sy cai bién sau dich ma, nhu dugc md ta trong Steentoft
va ddng tac gia, H. EMBO I, 32(10):1478-88, (2013), ndi dung ctia né dwgc két hop o
day dé tham khao. Trong s6 12 peptit thay thé méi, bon cdu ndi NG hira hen véi kha
nang gay mién dich thap dugc du doén (nhu dugce giai thich dudi day) duge cai xen vao
trong trinh tur SQ c6 kich thudc 14 axit amin (SFSQN — peptit mdi — PPVLKRHQR)
cta trinh ty BDD-FVIII dugc t61 wu hoa bd ba ma hoéa duoc goi la “CS04” (SEQ ID
NO:10).

Su cai bién sau dich ma cua vi tri N-glycosyl hoa da duge du dodn dugc xéc nhan
bing thi nghiém ddi v6i ba vecto bao gdm vNG4/CS04, YNG5/CS04, va vNG16/CS04,
bang céch chuyén nap té bao Huh-7 gan nguoi va phat hién BDD-FVIII da dugce cai
bién bang phan tich thim tach Western khang-FVIII (Hinh 9). Khi so véi BDD-FVIII
chi chtra trinh tu SQ, chudi niang ¢6 kich thude 16n ctia cac phién ban da duoc cai bién
cia FVIII dugc phét hién béng cach dién di trén gel, chi ra sy c6 mat cua vi tri N-
glycosyl hoa mai. Ngoai ra, su 1ay nhidm AAVS cua dong té bao gan ngudi HepG2 xac
nhén su N-glycosyl hoa nhu duge thé hién vi du déi véi vecto biéu hign YNG5/CS04 va
bién thé X5 tiét cao vX5/NG5/CS125 (Hinh 10; vX5/NG5/CS125 duge md ta trong Vi
du 3 va Vi du 5).

Su tap trung vao thiét ké trinh tu cAu ndi 1a dé tao ra cac trinh tu peptit ngan (7-17 gbe
axit amin) cé nguy co sinh mién dich thip. Vi didu nay, viéc 1ap bién dang kha nang
sinh mién dich in silico EpibaseTM (Lonza) dugc dp dung (su lién két HLA). Phuong
phép du doan epitop EpibaseTM ¢6 chita 16p cu trac va théng ké dé sy du doan kha
nang sinh mién dich. Phan ciu tric udc tinh ai luc lién két dua trén cong nghé Pepscope,
nhu duge mo ta trong Desmet va ddng tac gia, Proteins. 58(1):53-69 (2005), ndi dung

ctia n6 duoc két hop ¢ day trong ban md ta nay dé tham khao. Phén thong ké rtt ra thong
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tin tir cac trinh tu peptit va ai luc lién két thi nghiém ctia chiing. Dya trén s6 dém epitop
t61 han, cdc alotyp HLA 16p IT bi anh hudng (Krischmann va dong tac gia, ] Immunol.
15;155(12):5655-62 (1995); Verreck va doéng tac gia, Int Immunol. 8(3):397-404
(1996), ndi dung ctia n6 dugc két hop & day trong ban mé ta nay dé tham khao) va diem
nguy co DRB1 (Laupeze va ddng tac gia, Hum Immunol. 60(7):591-7 (1999), ndi dung
ctia n6 duogc két hgp ¢ diy trong ban mo ta nay dé tham khao) dugc st dung dé udc tinh
nguy co gy mién dich cua céc protein. Dua trén hé théng tinh diém nay, nguy co gay
mién dich cua peptit NG16 la vira phai, nguy co gy mién dich ciia NG4 va NG10 la
thép va ctia NGS5 thdm chi thip hon trinh tw SQ khéong dugc cai bién cia BDD-FVIII
(Bang 2).

Bang 2. Hoat tinh FVIII hai tuan sau khi diéu tri AAV in vivo.

67/157

Chu ndi Enibase | CHUOt nhdt bi | Chudt nhat “dong
4ot P knock-out FVII | B’
50 Tinh S}\O
Sé lkong ga [an S6 lan
vi tri N- Y Hoat tang | Hoat o
z . lwron mién . A . tang
Cau truc D &c glycosy dich tinh 1én tinh en . so
AAV fxi Ihéada | Go0  |FVII |so  |FVIL |
amin dwoc dL.l’. [IU/ml] | v&i [TU/ml] Orth04
dw dodn Orth
doan 04
£ 14 =
vCS04 - 0 0 thap 1,7£0,5 | 1,0 0.6 1,0
, khéng | khong
vNG4/CS04 | NG4 |11 3 thap 3,106 | 1,8 phat phat
hién hién
X J4 4,0 +
vNG5/CS04 | NGS |7 2 ratthap | 3,8 £0,8 | 2,3 )3 3,0
, khéng | khong
vNG10/CS04 | NG10 | 17 2 thap 41+0,5 |24 phat phat
hién hién
vira khéng | khong
vyNG16/CS04 | NG16 |9 2 hai 2,5+£0,8 | 1,4 phat phat
P hién | hién

Hon nita, vecto vNG4/CS04, vNG5/CS04, vNG10/CS04 va vNG16/CS04 dugc
phan tich trong md hinh chudt nhat bi knock-out exon 16 FVIII dugc tao ra trong phong
thi nghiém ctia Haig Kazazian tai University of Pennsylvania (Bang 2). Hai tuan sau khi
lay nhifm AAVS, mtc do biéu hién FVIII duge x4c dinh bang hoat tinh sinh mau cta

miu huyét tuong chudt nhit. Hai tudn sau khi ldy nhiém AAV8 & lidu lugng bang
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4,0x10"2, mtic do bidu hién FVIII cao hon tir 1,4 dén 2,4 1dn so v6i cu trac vCS04
khong chtra peptit. Nhin chung, chu tric VNG5/CS04 thé hién cac dic diém phu hop
nhét, bao gdm mirc dod biéu hién FVIII cao (3,8 IU/ml), nguy co giy mién dich thap
nhat, va peptit c6 kich thudce ngén nhét (7 gbe axit amin). Chu triic vNG5/CS04 dugc
thr nghiém thém trong mo hinh chudt nhat FVIII khac, mo hinh “dong E”, ma dung
chiu min dich déi v6i FVII nguoi (duge mod ta trong Reipert va dong tic gia,
Haemophilia. 16 (Suppl 5):47-53 (2010) va van Helden va ddng tac gia, Blood
118(13):3698-707 (2011), ndi dung ciia n6 dugc két hop ro rang trong ban md ta nay dé
tham khao). Trong mo hinh chudt nhit doc 1ap nay, su biéu hién FVIII ting 1én cua

vNG5/CS04 duge xac nhan va dugce danh gid 1a cao hon 3 1an so voi vCS04.

Cung nhau, vecto dugc cai thién dugc goi la vVNGS5/CS04 chira trinh tu peptit N-
glycosyl hoa moi ngan voi nguy co gy mién dich rat thdp va mtrc do dugc ting cudng

cua su biéu hién FVIII in vivo dugc phat trién.

Vi du 2 - Cai thién cAu tric vecto AAVS soi don biéu hién FVIII bang cach thay thé

vung khoi dong/vung ting cuong

Cat xét vung khoi dong cua cAu trac vecto soi don dua trén AAVE biéu hién
FVIII ban diu duoc goi 1a v€S04 chira trinh tw ving khoi dong va vung tang cuong 101
bt ngudn tir gen transthyretin (TTR) chudt ddc hiéu gan (Yan va dong tac gia, EMBO
1, 9:869-78 (1990), ni dung ctia n6 dugc két hop ¢ day dé tham khao), xem Hinh 11.
C4t xét ving khai dong/vung tang cuong mTTR déc hiéu gan nay duoc cai bién hai lan,
truée hét trinh ty viing khoi dong 18i (nén) ciia chudt duge thay thé ddy du bang trinh tu
clia ngudi twong ing. Thir hai, trinh tu ving tang cuong ciia chudt duoc thay thé bing
m6 dun diéu hoa cix dic hiéu gan dugc mo ta gan day CRM8 (Nair va dong tac gia,
Blood, 123:3195-99 (2014) va Chuah va ddng tac gia, Mol Ther, 22:1605-13 (2014),
ndi dung ctia nd duoc két hop o day trong ban mo ta nay dé tham khao). Mot hodc hai
thanh phan CRM8 dugc cai xen nguoc dong cua vung khéi dong 101 (nén) TTR cta
nguoi, lan luot dan dén ciu tric vecto vCS115 va vCS116 (Hinh 11).

Do manh cla cat xét ving khai dong méi duge dénh gia bang cac phan tich in
vitro va in vivo, trong dong té bao HepG2 co ngudn gbc tlr gan nguoi va & chudt nhit
“dong E” ¢ lidu luong bang 4,0E+12 vg/kg. In vitro, céc cAu tric ¢6 mot thanh phan
CRMS (vCS115) va hai thanh phan CRM8 (vCS116) dan dén don vi hiéu luc sinh hoc
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cao hon 14n luot 2,2 va 3,7 1an, khi so v6i tham chiéu (vCS04) (Hinh 12). In vivo, cat
xét ving khoi dong CRM&/hTTR dugce thuc hién 6 thé so sanh duge voi ving khoi
dong/vung tang cuong mTTR (Hinh 12).

Tac dung gia tang lién quan dén CRMS trén su biéu hién FVIII dugc dénh gia
thém trong cac tap hop ba thanh phan ctia céc cAu truc, trong d6 cac cat xét vung khai
dong dugc mo ta bao gdm vung khoi dong/vung tang cuong mTTR, 1xXCRM&/hTTR, va
2xCRMS/hTTR duoc két hop véi su cai bién méi cua BDD-FVIII (xem cac Vidu 3 -5
dudi day). Nhin chung, dit liéu in vitro cho théy su tang 1én cta don vi hiéu lyc sinh hoc
dua trén sy ¢6 mit ctia mot va hai thanh phin CRMS8 bang cich so sanh truc tiép (1)
YNGS5/CS04 v6i YNGS/CS117 (cao hon 2,5 1an) va vNG5/CS118 (cao hon 4,0 lan), (2)
VX5/CS24 véi vX5/CS101 (cao hon 1,8 1dn) va vX5/CS105 (cao hon 5.3 1an) va (3)
VvX5/NG5/CS125 véi vX5/NGS/CS119 (cao hon 4,4 1an) va vXS/NG5/CS120 (cao hon
6,2 1an). Khong co tic dung phu thugc CRM8 1én ham lugng FVIII duge quan sat thdy
in vivo. Tuy nhién, di li¢u in vivo cho thdy ro rang rang ca hai nén tang cat xét vung
khoi dong 1xCRM&/hTTR va 2xCRM&/hTTR mai tdt ngang nhau trong mo hinh chudt

nhét duoc so sanh véi ving khoi dong/ving tang cuong mTTR.

Vi du 3 - Cai thién cu tric vecto AAVS soi don biéu hién FVIII bing cach dua bién
thé “NG5” vao

Dua trén dit li¢u duoc thé hién trong Vidu 1, cau n6i N-glycosyl hoa NGS5 trong
chu trac VNG5/CS04 duoc chon dé két hop véi ving khoi dong dac hi¢u gan ngudi moi
1XCRMS8/hTTR va 2xCRM8/hTTR, din dén céu trac vNG5/CS117 va vNG5/CS118
(Hinh 11). Chu trac YNG5/CS04 chia cat xét ving khoi dong/vung ting cuong mTTR
(Hinh 11). Mac d¢ hiéu luc sinh hoc in vivo ctia YNG5/CS04 cao hon 1,9 lan so voi
vCS04, do tac dung duong tinh trén trinh ty ciu ndi NG5 (Hinh 12). In vitro, sy tang
1én cta hiéu luc sinh hoc dugc quan sat thdy ddi v6i vecto chira (cac) thanh phan CRMS$
YNG5/CS117 va yNG5/CS118. In vivo, muc do biéu hién cta VNG5/CS117 va
vNG5/CS118 tuong ty véi vNG5/CS04) (Hinh 12).

Vi du 4 - Cai thién chu tric vecto AAVS soi don bicu hién FVIIT bang cach dua bién
thé “X5” vao
Dé cai thién hon nita vecto biéu hién FVIIL, bién thé X5 (dwgc m6 ta dudi dang

dot bién ‘m2’ trong WO 2017/083762, ndi dung ctia nd dugc két hop ¢ ddy trong ban
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md ta nay dé tham khao) dugc dua vao BDD-FVIIL Bién thé X5 chtra nim gdc axit
amin FVIII lon & trong mién Al ctia chudi ning ma mang lai sy tiét hiéu qua cho FVIII
ngudi (Cao va dong téc gia, 2014, tom tit ASGCT #460; chi tiét vé cac bién thé dugc
boc 16 trong cach trinh bay ding qua dudong miéng). Cu thé 13, bién thé X5 cua BDD-
FVIII dugc két hop véi ving khéi dong/ving tang cuong mTTR, dan dén vX5/CS24,
va v6i mot hodc hai thanh phin CRMS cong v6i ving khoi dong hTTR, dén dén céu
tric vX5/CS101 va vX5/CS105 (Hinh 11). Ba ciu tric méi dugce phén tich in vitro trong
dong té bao HepG2 c6 ngudn gde tir gan va in vivo trong chudt nhét “dong E2”, dong
chudt nhét bi knock-out FVIII chuyén gen ma bidu hién luong tbi thiéu cia cADN FVIII
ngudi dan dén sy dung chiu mién dich ddi vai FVIII ngudi (van Helden PM, va dbng
tac gia, Blood 118(13):3698-707 (2011), ndi dung cta nd dugc két hop dé tham khao
trong ban mo ta nay, dén toan bd nodi dung ctia nd, cho moi muc dich), va dugc so sanh
v6i chu trac tham chidu vCSO04. In vivo, vX5/CS24, vX5/CS101, va vX5/CS105 dan
dén muc do duoc ting cudng cua hoat tinh FVIII theo hé sé bang 2,5 — 3,1 (Hinh 12).
In vitro, sy tang lén cda hiéu luc sinh hoc nam trong khoang tur 4,0 dén 21,2. Hé théng
thir nghiém in vitro phat hién ra sy twang 1€n 4,0 14n nay sinh tur bién thé X5 (céu tric
vX5/CS24), va dugc lam tang thém theo hé s673va2l12 béng céc cAu tric chita X5 va
mot hodic hai ban sao cta thanh phin CRMS (lan lugt cdu trac vX5/CS101 va
vX5/CS109).

Vi du 5 - Cai thién cAu tric vecto AAVS soi don biéu hién FVIII bang céch dua cé hai
bién thé “X5” va “NG5” vao

Trong tap hop khac cua vecto, cau ndi N-glycosyl h6a NG5 (Vi du 3) va bién thé
X5 (Vi du 4) dugc dua vao BDD-FVIII song song, va két hop thém véi ba vung khai
dong khéac nhau, bao gdm vung khoi dong/vung tang cuong mTTR, 1x CRM8/hTTR,
va 2xCRMS/hTTR, lan lugt dan dén cau trac vXS5/NG5/CS125, vXS/NGS/CS119 va
vX5/NG5/CS120 (Hinh 11). Khi so vai vCS04, hiéu luc sinh hoc in vivo va in vitro cua
vX5/NG5/CS125, vX5/NG5/CS119, va vX5/NG5/CS120 dugc danh gia lan luot theo
hé $6 3,6 — 5,5 va 3,2 — 19,8. Sy dua vao cua hai cai bién méi X5 va NG5 phat hién
thém su biéu hién tang, in vivo, nhu duoc thé hién dbi vai ba loat cAu tric moi loat ¢
vung khoi dong chung. Vi du nhu, ddi voi cac loat ¢6 vung khai dong 2xCRM8/hTTR
(céu trac vCS116, vWG5/CS118, vX5/CS105, va vX5/NG5/CS120), sy c6 mat cua mot

minh NGS5 lam ting mtc do biéu hién FVIII tir 1,9 dén 2,9 TU/ml, su c6 mat cua mot
70



47369 71157

minh X5 lam tang su biéu hién FVIII tir 1,9 dén 5,1 TU/ml, va su c6 mit cua ca X5 va

NGS5 lam ting su bidu hién FVIII tir 1,9 dén 11,4 TU/ml.

Cung nhau, cAu tric vX5/NG5/CS120 mang cat xét vung khéi dong
2xCRMS8/hTTR mdi va thém trinh tu nucleotit BDD-FVIII “CS04” dugce 61 wu hoa bd
ba ma hoa v6i hai cai bién, bién thé X5 va trinh tw NGS5, duoc xac dinh 1a cAu tric c6

hiéu luc sinh hoc in vitro va in vivo cao nhét.
Vi du 6 - Sy giam nucleotit cta cau truc vecto AAV8 sgi don

Pé lam giam kich thudc vecto cia chu tric vecto hoi quéa khd vXS5/NG5/CS120
ma dan dén su déng goi hiéu quéa hon, tat ca cac trinh tu ADN khong hoat dong chire
nang & trong ITR kep hai bén dugc lam khuyét. Pidu nay dan dén su giam di cia tong
cdng 71 nucleotit, tir cat xét biéu hién c6 kich thudce 5191 nucleotit thanh cat xét biéu
hién c6 kich thudc 5120 nucleotit. Sy lam khuyét bao gom 19 nucleotit gitta 5’-ITR va
trinh tv CRMS, 9 nucleotit giita ving khoi dong TTR nguoi va trinh tuw Kozak, 27
nucleotit gitta trinh tw md héa BDD-FVIII va vi tri polyadenyl hoa tong hop, va 16
nucleotit gitta vi tri polyadenyl hoa tong hop va trinh t 3’-ITR. Cat xét biéu hién da
duoc giam kich thude, duge goi 1a vXS/NGS/CS12, gém ¢6 vung khoi dong voi hai
thanh phan CRM$ va trinh tuy vung khoi dong TTR nguoi 161, trinh tu BDD-FVIII bao
gbm bién thé X5 ciing nhu 1a trinh tu NG5 va vi tri polyadenyl hoa tong hop va duge
kep hai bén bang hai doan lip dau cubi dao nguoc dua trén AAV2. Céu trac

vX5/NG5/CS12 duoc thé hién bang so do trén Hinh 11.

Tinh toan ven hé gen vecto cua cac ché phdm hé gen vecto AAV vCS04,
vX5/NG5/CS120 va vX5/NG5/CS12 duge nhim dén bing dién di trén gel agaroza. Két
qua duoc thé hién trén Hinh 13 chimg t6 rang cac vecto virut v€S04, vX5/NG5/CS120
va vX5/NG5/CS12 c6 hé gen co kich thude twong tu, duoc chi ra boi bang phac biét XAap
xi 5kb. Du kich thudc vecto tinh dwoc bang xap xi 5,2 kb, hé gen la bang ddng nhat xac
nhén viéc dong goi diing ctia hé gen qua ¢ ¢ ria (twong quan voi hé gen kiéu dai AAV

4,7 kb). Bién thé vX5/NG5/CS12 ngan hon dugc vu tién.

Tap hop cta vecto virut dya trén AAVE bao gém vCS04, vX5/NG5/CS120, va
vX5/NG5/CS12 duoc ding cho chudt nhét bj knock-in FVIII F17 & licu lugng vecto
bang 5x10" vg/kg, 1x10'? vg/kg, va 4x10'* vg/kg va mirc d hoat tinh FVIII duge xdc

dinh vao ngay 14. Nhu dugc thé hién trén Hinh 14, ca vX5/NG5/CS12 va
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vX5/NG5/CS120 din dén mirc do biéu hién c6 thé so sanh dugc bang x4p xi 4 [U/ml &
lidu lwong vecto bang 1x10'? vg/kg. Trai nguoc voi chu tric tham chiéu vCS04 c6 mirc
d6 biéu hién FVIII rit thap bang 0,3 TU/ml & lidu lugng bang 1x10'? vg/kg, céc vecto da
dugc cai thién vX5/NG5/CS12 va vX5/NG5/CS120 thé hién mtc do biéu hién FVIII
ting 1én theo hé s6 bing xAp xi 14 (Hinh 14). Tham chi & liu lugng bang 5x10" ve/kg
mirc d6 biéu hién ctia 1,5 IU/ml FVIII ¢6 thé thu duoc déi véi vecto vX5/NG5/CS12.
Theo dit liéu in vivo, hiéu luc sinh hoc in vitro ciia vX5/NG5/CS120 va vX5/NG5/CS12
duoc taing manh Xép xi theo hé sb 1an luot 14 17 va 24, 1ay nhiém té bao HepG2 & boi sb
lay nhiém (MOI) ngang bing (Hinh 14). Do do, boi vi tat ca vecto dugce dung & cung
ndng do (bdi s6 lay nhidm), sy khac nhau ¢ hiéu luc sinh hoc 1a do cac bién thé duge st

dung va khong phu thudc vao kich thude.
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YEU CAU BAO HQ
1. Hop phan axit nucleic ¢6 chira polynucleotit Yéu t6 VIII ma hoa cho protein Yéu t6

VIII, polynucleotit Yéu t6 VIII nay c6 trinh ty axit nucleic cia SEQ ID NO:1.

2. Hop phéan axit nucleic theo diém 1, con chtra ving khéi dong duoc lién két co diéu
khién véi polynucleotit Yéu td VIIL, trong d6 polynucleotit ving khéi dong co trinh tu
axit nucleic cia SEQ ID NO:6.

3. Hop phan axit nucleic theo diém 2, trong d6 khong c6 nucleotit gitta ving khai dong

va polynucleotit Yéu t6 VIIL

4. Hop phan axit nucleic theo diém bét ky trong sd cac diém tir 1 dén 3, con chira thanh
phan dic hidu gan dugc lién két c6 diéu khién véi polynucleotit Yéu té VIII, trong d6

thanh phén dic hiéu gan c6 trinh tu ctia SEQ ID NO:5.

5. Hop phé“m axit nucleic theo diém 4 trong d6 thanh phén dac hiéu gan thr hai dugc lién

két c6 didu khién voi polynucleotit Yéu t6 VIIL

6. Hop phﬁn axit nucleic theo diém 4 hodc 5, con chira viung khai dong duoc lién két co

didu khién véi polynucleotit Yéu tb VIII, trong d6:
thanh phan dic hiéu gan & vi trf ngugce dong clia ving khoi dong,
vung khoi dong duoc bb tri phia trude polynucleotit yéu t6 VIII, va
khong co6 nucleotit ndm gitra thanh phan dic higu gan va vung khoi dong.
7. Hop ph?m axit nucleic theo diém 1, ¢o trinh tu axit nucleic ¢6 chira SEQ ID NO: 3.

8. Vecto liéu phap gen ddng vat cd vl co chira hgp phan axit nucleic theo diém bat ky
trong s cac diém tir 1 dén 7.

9. Vecto liéu phap gen dong vat c6 vu theo diém 8, trong d6 vecto liéu phap gen dong
vat ¢ v la vecto virut két hop adeno (adeno-associated virus - AAV).

10. Vecto liéu phap gen dong vat co vu theo diém 9, trong d6 vecto AAV la vecto virut
két hop adeno typ huyét thanh 8 (AAV-8).

11. Vecto liéu phap gen dong vat co vu theo diém bét ky trong s6 cac diém tir 8 dén 10,
trong do polynucleotit Yéu t6 VIII ma hoa cho protein Yéu t& VIII 1a polynucleotit sgi
don ¢o trinh tu axit nucleic cia SEQ ID NO: 1.
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12. Hat virut két hop adeno (AAV) c6 chira protein capsit bao nang hop phén axit nucleic
theo diém bét k¥ trong sb cic diém tir 1 dén 7.
13. Hat AAV theo diém 12, trong d6 protein capsit c6 chira protein capsit virut két hop
adeno typ huyét thanh 8 (AAV-R).
14. Hat AAV theo diém 12 hoic 13, trong d6 polynucleotit Yéu t6 VII md hoa cho
protein Yéu t6 VIII 1a polynucleotit sgi don ¢6 trinh ty axit nucleic ciia SEQ ID NO: 1.
15. Phuong phép san xuét hat virut két hop adeno (AAV) c6 chira viée dua hop phan
axit nucleic theo diém bt ky trong s6 cac diém tir 1 dén 7 vao té bao chu nhan chuén:
trong do:

hop phén axit nucleic c¢6 chtra polynucleotit Yéu t6 VIII ¢6 trinh ty axit nucleic
cia SEQ ID NO:1 duoc kep hai bén bang trinh tu doan lap dau cudi dao nguge 5° (5°
ITR) va trinh tuy doan lap dau cubi dao nguoc 3’ (3° ITR), va

té bao chu nhan chuén c6 chira mdt hodc nhiéu polynucleotit ma hoa cho gen rep

AAV, gen cap AAV, va gen tro gilp sao chép virut.

16. Phuong phép theo diém 15, trong d6 hop phan axit nucleic 1a plasmit ¢ trinh tw axit
nucleic cia SEQ ID NO:10.

17. Phuong phép theo diém 15 hodc 16, trong d6 gen cap AAV 1a gen cap virut két hop
adeno typ huyét thanh 8 (AAV-8).
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1/28

CS12-FL-NA

atgcagattgagctgagcacctgettcttectgtgectgetgaggttetgettetetgecaccagga
gatactacctgggggctgtggagctttcttgggactacatgcagtctgacctgggggagctgcctgt
ggatgccaggttcccacccagagtgeccaaatccttcccattcaacacctetgtggtetacaagaag
accctctttgtggagttcactgaccacctgttcaacattgeccaaacccaggecaccctggatgggac
tcctgggacccaccattcaggctgaggtgtatgacactgtggtcgtcaccctcaagaacatggcctc
ccaccctgtqagcctgcatgctgtgggggtcagctactggaagtcctctgagggggctgagtatgat
gaccagacctcccagagggagaaggaggatgacaaagtgttccctgggaagagccacacctatgtgt
ggcaggtcctcaaggagaatggccccactgcctctgacccaccctgcctgacctactcctacctttc
tcatgtggacctggtcaaggacctcaactctggactgattggggccctgctggtgtgcagggagggc
tccctggccaaagagaagacccagaccctgcacaagttcattctcctgtttgctgtctttgatgagg
gcaagagctggcactctgaaaccaagaactccctgatgcaggacagggatgctgcctctgccagggc
ctggcccaagatgcacactgtgaatggctatgtgaacaggagcctgcctggactcattggctgccac
aggaaatctgtctactggcatgtgattggcatggggacaacccctgaggtgcactccattttcctgg
agggccacaccttcctggtcaggaaccacagacaggccagcctggagatcagccccatcaccttcct
cactgcccagaccctgctgatggacctcggacagttcCtgctgttctgccacatcagctcccaccag
catgatggcatggaggcctatgtcaaggtggacagctgccctgaggagccacagctcaggatgaaga
acaatgaggaggctgaggactatgatgatgacctgactqactctgagatggatgtggtccgctttga
tgatgacaacagcccatccttcattcagatcaggtctgtggccaagaaacaccccaagacctgggtg
cactacattgctgctgaggaggaggactgggactatgccccactggtcctggcccctgatgacagga
gctacaagagccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggtt
catggcctacactgatgaaaccttcaagaccagggaggccattcagcatgagtctggcatcctgggc
ccactcctgtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggcctccaggccct
acaacatctacccacatggcatcactgatgtcaggcccctgtacagccgcaggctgccaaagggggt
gaaacacctcaaqgacttccccattctqcctgggqagatcttcaagtacaagtggactgtcactgtg
gaggatggaccaaccaaatctgaccccaggtgcctcaccagatactactccagctttgtgaacatgg
agagggacctggcctctggcctgattggcccactgctcatctgctacaaggagtctgtggaccagag
gggaaaccagatcatgtctgacaagaggaatgtgattctgttctctgtctttgatgagaacaggagc
tggtacctgactgagaacattcagcgcttcctgcccaaccctgctggggtgcagctggaggaccctg
agttccaggccagcaacatcatgcactccatcaatggctatgtgtttqacagcctccagctttctgt
ctgcctgcatgaggtggcctactggtacattctttctattggggcccagactgacttcctttctgtc
ttcttctctggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctcttcccattct
ctggggagactgtgttcatgagcatggagaaccctqgcctgtggattctgggatgccacaactctga
cttccgcaacaggggcatgactgccctgctcaaagtctcctcctgtgacaagaacactggggactac
tatgaggacagctatgaggacatctctgcctacctgctcagcaagaacaatgccattgagcccagga
gcttcagccagaatgtgagcaataatgccaccaacccacctgtcctgaaacgccaccagagggagat
caccaggaccaccctccagtctgaccaggaggagattgactatgatgacaccatttctgtggagatg
aagaaagaggactttgacatctatgacgaggacgagaaccagagcccaaggagcttccagaagaaga
ccaggcaCtacttcattgctgctgtggagcgcctgtgggactatggcatgagctccagcccccatgt
octcaggaacagggcccagtctggctCtgtgccacagttcaagaaagtggtcttccaagagttcact

(Tiép)
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gatggcagcttcacccageccctgtacagaggggagetgaatgagecacctgggactectgggeccat
acatcagggctgaggtggaggacaacatcatggtgaccttccgcaaccaggcctccaggccctacag
cttctacagctccctcatcagctatgaggaggaccagaggcagggggctgageccacgcaagaacttt
gtgaaacccaatgaaaccaagacctacttctggaaagtccagcaccacatggcccccaccaaggatg
agtttgactgcaaggcctgggcctacttectctgatgtggacctggagaaggatgtgcactectggecet
gattggcccactcctggtctgccacaccaacaccctgaaccctgcccatggaaggcaagtgactgtg
caggagtttgccctettettcaccatetttgatgaaaccaagagetggtacttcactgagaacatgg
agcgcaactgcagggccccatgcaacattcagatggaggaccccaccttcaaagagaactaccgctt
ccatgccatcaatggctacatcatggacaccctgcctgggcttqtcatggcccaggaccagaggatc
aggtggtacctgctttctatgggctccaatgagaacattcactccatccacttctctgggcatgtct
tcactgtgcgcaagaaggaggagtacaagatggccctgtacaacctctaccectggggtetttgagac
tgtggagatgctgccctccaaagctggcatctggagggtggagtgcctcattggggagcacctgcat
gctggcatgagcaccctgttcctggtctacagcaacaagtgccagacccccctgggaatggcctctg
gccacatcagggacttccagatcactgcctctggccagtatggccagtgggcccccaagctggccag
gctccactactctggatccatcaatgcctggagcaccaaggagccattcagctggatcaaagtggac
ctgctggcccccatgatcatccatggcatcaagacccagggggccaggcagaagttctccagcctgt
acatcagccagttcatcatcatgtacagcctggatggcaagaaatggcagacctacagaggcaactc
cactggaacactcatggtcttctttggcaatgtggacagctctggcatcaagcacaacatcttcaac
cccccaatcatcgeccagatacatcaggetgcaccccacccactacagcatecgcagcacecctcagga
tggagctgatgggctgtgacctgaactcctgcagcatgcccctgggcatggagagcaaggccatttc
tgatgcccagatcactgcctccagetacttcaccaacatgtttgecacctggageccaagcaaggee
aggctgcacctccagggaaggagcaatgectggaggccccaggtcaacaacccaaaggagtggetge
aggtqgacttccagaagaccatgaaggtcactggggtgaccacccagggggtcaagagcctgctcac
cagcatgtatgtgaaggagttcctgatcagctccagccaggatggccaccagtggaccctcttcttc
cagaatggcaaggtcaaggtgttccagggcaaccaggacagcttCacccctgtggtgaacagcctgg
acccccccctcctgaccagatacctgaggattcaccCccagagctgggtccaccagattgccctgag
gatggaggtcctgggatgtgaggeccaggacctgtac (SEQ ID NO:1)
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CS12-FL-AA

MQIELSTCFFLCLLRFCFSATRRYYLGAVELSWDYMQSDLGELPVDARFPPRVPKSFPEN
TSVVYKKTLFVEFTDHLFNIAKPRPPWMGLLGPTIQAEVYDTVVVTLKNMASHPVSLHAV
GVSYWKSSEGAEYDDQTSQREKEDDKVEFPGKSHTYVWQVLKENGPTASDPPCLTYSYLSH
VDLVKDLNSGLIGALLVCREGSLAKEKTQTLHKFILLFAVFDEGKSWHSETKNSLMODRD
AASARAWPKMHTVNGYVNRSLPGLIGCHRKSVYWHVIGMGTTPEVHSIFLEGHTFLVRNH
ROASLEISPITFLTAQTLLMDLGQFLLFCHISSHOHDGMEAYVKVDSCPEEPQLRMKNNE
EAEDYDDDLTDSEMDVVREDDDNSPSFIQIRSVAKKHPKTWVHY IAAEEEDWDYAPLVLA
PDDRSYKSQYLNNGPQRIGRKYKKVRFMAYTDETFKTREAIQHESGILGPLLYGEVGDTL
LIIFKNQASRPYNIYPHGITDVRPLYSRRLPKGVKHLKDFPILPGEIFKYKWTVTVEDGP
TKSDPRCLTRYYSSFVNMERDLASGLIGPLLICYKESVDQRGNQIMSDKRNVILFSVEDE
NRSWYLTENIQRFLPNPAGVQLEDPEFQASNIMHSINGYVFDSLQLSVCLHEVAYWYILS
IGAQTDFLSVFFSGYTFKHKMVYEDTLTLFPFSGETVFMSMENPGLWILGCHNSDEFRNRG
MTALLKVSSCDKNTGDYYEDSYEDISAYLLSKNNAIEPRSFSQNVSNNATNPPVLKRHQR
EITRTTLOSDQEEIDYDDTISVEMKKEDFDIYDEDENQSPRSFQKKTRHYFIAAVERLWD
YGMSSSPHVLRNRAQSGSVPQFKKVVFQEFTDGSFTQPLYRGELNEHLGLLGPY IRAEVE
DNIMVTFRNQASRPYSFYSSLISYEEDQRQGAEPRKNFVKPNETKTYFWKVOHHMAPTKD
EFDCKAWAYFSDVDLEKDVHSGLIGPLLVCHTNTLNPAHGRQVTVQEFALFFTIFDETKS
WYFTENMERNCRAPCNIQMEDPTFKENYRFHAINGY IMDTLPGLVMAQDQRIRWYLLSMG
SNENTHSTHFSGHVFTVRKKEEYKMALYNLYPGVFETVEMLPSKAGIWRVECLIGEHLHA
GMSTLFLVYSNKCQTPLGMASGHIRDFQITASGQYGQWAPKLARLHYSGSINAWSTKEPF
SWIKVDLLAPMI THGIKTQGARQKFSSLYTISQFIIMYSLDGKKWQTYRGNSTGTLMVEFG
NVDSSGIKHNIFNPPIIARYIRLHPTHYSIRSTLRMELMGCDLNSCSMPLGMESKAISDA
QITASSYFTNMFATWSPSKARLHLQGRSNAWRPQVNNPKEWLQVDFQKTMKVTGVTTQGV
KSLLTSMYVKEFLISSSQDGHOWTLFFONGKVKVEFQGNQDSFTPVVNSLDPPLLTRYLRI
HPQSWVHQIALRMEVLGCEAQDLY (SEQ ID NO:2)
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CS12-CRM8.2-Vr

ttggccactccctectectgegegetegetegetcactgaggecgggcgaccaaaggtegeeccgacgcec
cgggctttgecccgggeggectcagtgagegagecgagcgegcagagagggagtggecaactecateac
taggggttcctgggggaggctgctggtgaatattaaccaaggtcaccccagttateggaggagcaaa
caggggctaagtccaccgggggaggctgctggtgaatattaaccaaggtcaccccagttatcggagg
agcaaacaggggctaagtccacaaatgacctattaagaatatttcatagaacgaatgttccgatgct
ctaatctctctagacaaggttcatatttgtatgggttacttattctctectttgttgactaagtcaat
aatcagaatcagcaggtttgcagtcagattggcagggataagcagectagectcaggagaagtgagta
taaaagccccaggctgggagcagecatcacagaagtccactcattettggcaggecaccatgecagat
tgagctgagcacctgcttcttcctgtgcctgctgaggttctgcttctctgccaccaggagatactac
ctgggggctgtggagetttettgggactacatgcagtetgacctgggggagetgectgtggatgceca
ggttcccacccagagtgcccaaatccttcccattcaacacctctgtggtctacaagaagaccctctt
tgtggagttcactgaccacctgttcaacattgccaaacccaggccaccctggatgggactcctggga
cccaccattcaggctgaggtgtatgacactgtggtcgtcaccctcaagaacatggecteccacccetg
tgagcctgcatgctgtgggggtcagctactggaagtcctctgagggggctgagtatgatgaccagac
ctcccagagggagaaggaggatgacaaagtgttccctgggaagagccacacctatgtgtggcaggtc
ctcaaggagaatggccccactgcctctgacccaccctgcctgacctactcctacctttctcatgtgg
acctggtcaaggacctcaactctggactgattggggccctgctggtgtgcagggagggctccctggc
caaagagaagacccagaccctgcacaagttcattctectgtttgetgtectttgatgagggcaagage
tggcactctgaaaccaagaactccctgatgcaggacaqggatgctgcctctgccagggcctggccca
agatgcacactgtgaatggctatgtgaacaggagcctgectggactecattggctgccacaggaaatce
tgtctactggcatgtgattggcatggggacaacccctgaggtgcactccattttcctggagggccac
accttcctggtcaggaaccacagacaggccagcctggagatcaqccccatcaccttcctcactgccc
agaccctgctgatggacctcggacagttcctgctgttctgccacatcagctcccaccagcatgatgg
catgqaggcctatgtcaaggtggacagctgccctgagqagccacagctcaggatgaagaacaatgag
gaggctgaggactatgatgatgacctgactgactctgagatggatgtggtccqctttgatgatgaca
acagcccatccttcattcagatcaggtctgtggccaagaaacaccccaagacctgggtgcactacat
tgctgctgaggaggaggactgggactatgccccactggtcctggcccctgatgacaggagctacaag
agccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggttcatggcct
acactgatgaaaccttcaagaccagggaggccattcagcatgagtctggcatcctgggcccactcct
gtatggggaggtgggggacaccctqctcatcatcttcaagaaccaggcctccaggccctacaacatc
tacccacatqgcatcactgatgtcaggcccctgtacagccgcaggctgccaaaggqggtgaaacacc
tcaaggacttccccattctgcctggggagatcttcaagtacaagtqgactgtcactgtggagqatgg
accaaccaaatctgaccccaggtgcctcaccagatactactccagctttgtgaacatggagagggac
ctggcctctggcctgattggcccactgctcatctgctacaaggagtctgtggaccagaggggaaacc
agatcatgtctgacaagaggaatgtgattctgttctctgtctttgatgagaacaggagctggtacct
gactgagaacattcagcgcttcctgcccaaccctgctggggtgcagctggaggaccctgagttccag
gccagcaacatcatgcactccatcaatggctatgtgtttgacagcctccagctttctgtctgcctgc
atgaggtggcctactggtacattctttctattggggcccagactgacttcctttctgtcttcttctc
(Tiép)
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tggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctcttcccattctctggggaq
actgtgttcatgagcatggagaaccctggcctgtggattctgggatgccacaactctgacttccgca
acaggggcatgactgccctgctcaaagtctcctcctgtgacaagaacactggggactactatgagga
cagctatgaggacatctctgcctacctgctcagcaagaacaatgccattgagcccaggagcttcagc
cagaatgtgagcaataatgccaccaac
ccacctgtcctgaaacgccaccagagggagatcaccaggaccaccctecagtctgaccaggaggaga
ttgactatgatgacaccatttctgtggagatgaagaaagaggactttgacatctatgacgaggacga
gaaccagagcccaaggagcttccagaagaagaccaggcactacttcattgctgctgtggagcgcctg
tgggactatggcatgagctccagcccccatgtcctcaggaacagggcccagtctggctctgtgccac
agttcaagaaagtggtcttccaagagttcactgatggcagcttcacccagcccctgtacagaqggga
gctgaatgagcacctgggactcctgggcccatacatcaqggctgaggtggaggacaacatcatggtg
accttccgcaaccaggcctccaggccctacagcttctacagctccctcatcagctatgaggaggacc
agaggcagggggctgagccacgcaagaactttgtgaaacccaatgaaaccaagacctacttctggaa
agtccagcaccacatggcccccaccaaggatgagtttgactgcaaggcctgggcctacttctctgat
gtggacctggagaaggatgtgcactctggcctgattggcccactcctqgtctgccacaccaacaccc
tgaaccctgcccatggaaggcaagtgactgtgcaggagtttgccctcttcttcaccatctttgatga
aaccaagagctggtacttcactgagaacatggagcgcaactgcagggccccatgcaacattcagatg
gaggaccccaccttcaaagagaactaccgcttccatgccatcaatggctacatcatggacaccctgc
ctgggcttgtcatggcccaggaccagaggatcaggtggtacctgctttctatgggctccaatgagaa
cattcactccatccacttctcectgggecatgtettcactgtgegcaagaaggaggagtacaagatggec
ctgtacaacctctaccctggggtctttgagactgtggagatgctgccctccaaagctggcatctgga
gggtggagtgcctcattggggagcacctqcatgctggcatgagcaccctgttcctggtctacagcaa
caagtgccagacccccctgggaatggcctctggccacatcagggacttccagatcactgcctctggc
cagtatggccagtgggcccccaagctggccaggctccactactctggatccatcaatgcctggagca
ccaaggagccattcagctggatcaaagtggacctgctgqcccccatgatcatccatggcatcaagac
ccagggggccaggcagaagttctccagcctgtacatcagccagttcatcatcatgtacagcctggat
ggcaagaaatggcaqacctacagaggcaactccactggaacactcatggtcttctttggcaatgtgg
acagctctggcatcaagcacaacatcttcaaccccccaatcatcgccagatacatcaggctgcaccc
cacccactacagcatccgcagcaccctcaggatggagectgatgggetgtgacctgaactectgeage
atgcccctgggcatggagagcaaggccatttctgatgcccagatcactgcctccagctacttcacca
acatgtttgccacctggagcccaagcaaggccaggctgcacctccagggaaggagcaatgcctggag
gccccaggtcaacaacccaaaggagtggctgcaggtggacttccagaagaccatgaaggtcactggg
gtgaccacccagggggtcaagagcctgctcaccagcatgtatgtgaaggagttcctgatcagctcca
gccaggatggccaccagtggaccctcttcttccagaatggcaaggtcaaggtgttccagggcaacca
ggacagcttcacccctgtggtgaacagcctggacccccccctcctgaccagatacctgaggattcac
ccccagagctgggtccaccagattgccctgaggatggaggtcctgggatqtgaggcccaggacctgt
actgatga
aataaaagatctttattttcattagatctgtgtgttggttttttgtgtgaggaacccctagtgatgg
Agttggccactccctctctgcgcgctcgctcgctcactgaggccgggcgaccaaaggtcgcccgacg
cccgggctttgcccgggcggcctcagtgagcgachagcgcgcagagagggagtggccaa (SEQ
ID NO:3)
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5'-ITR
ttggccactccctctctgcgcgctcgctcgctcactgaggccgggcgaccaaaggtcgcccgacgcc
cgggctttgcccgggcggcctcagtgagcgagcgagcgcgcagagagggagtggccaactccatcac
taggggttcct (SEQ ID NO:4)

CRMS8

gggggaggctgctggtgaatattaaccaaqgtcaccccagttatcggaggagcaaacaggggctaag
tccac (SEQ ID NO:5)

hTTR-Pro
aaatgacctattaagaatatttcatagaacgaatgttccgatgctctaatctctctagacaaggttc
atatttgtatgggttacttattctctctttgttgactaagtcaataatcagaatcagcaggtttgca
gtcagattggcagggataagcagcctagctcaqgagaagtgagtataaaagccccaggctgggagca
gccatcacagaagtccactcattcttggecagg (SEQ ID NO:6)

Kozak

ccacc (SEQ ID NO:7)

Poly-A

aataaaagatctttattttcattagatctgtgtgttggttttttgtgtyg (SEQ ID NO:8)
3'-ITR
aggaacccctagtqatggAgttggccactccctctctgcgcgctcgctcgctcactgaggccgggcg

accaaaggtcgcccgacgeccgggetttgeccgggeggectcagtgagegagegagegegeagagag
ggagtggccaa (SEQ ID NO:9)
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CS12~CRM8.2-Vxrp

ttggccactccctetetgegegetegetegetcactgaggecgyggegaccaaaggtcgeccgacgee
cgqgctttgcccgggcggcctcagtgagcgagcgagcgcgcagagaqggagtggccaactccatcac
taggqgttcctgggggaggctgctggtgaatattaaccaaggtcaccccagttatcggaggagcaaa
caggggctaagtccaccgggggaqgctgctggtgaatattaaccaaggtcaccccagttatcggagg
agcaaacaggggctaagtccacaaatgacctattaagaatatttcatagaacgaatgttccgatgct
ctaatctctctagacaaggttcatatttgtatgggttacttattctctctttgttgactaagtcaat
aatcagaatcagcaggtttgcagtcagattggcagggataagcagcctagctcaggagaagtgagta
taaaagccccaggctqggagcagccatcacagaagtccactcattcttggcaggccaccatgcagat
tgagctgagcacctgcttcttcctqtgcctgctqaggttctgcttthtgccaccagqagatactac
ctgggggctgtggagctttcttgggactacaﬂgcaqtctgacctggqggagctgcctgtggatgcca
ggttcccacccagagtgcccaaatccttcccattcaacacctctgtqqtctacaagaagaccctctt
tgtggagttcactgaccacctgttcaacattgccaaacccaggccaccctggatggqactcctggqa
cccaccattcaggctgaggtgtatgacactgtggtcgtcaccctcaagaacatggcctcccaccctg
tgagcctgcatgctgtgggggtcaqctactggaagtcctctgagggqgctgagtatqatgaccaqac
ctccCagaqggagaaggaggatgacaaagtgttCCctgggaagagccacacctatgtgtggcaggtc
ctcaaggagaatggccccactgcctctgacccaccctgcctgacctactcctacctttctcatgtgg
acctggtcaaggacctcaactctggactgattggggccctgctggtgtgcagggagggctccctggc
caaagagaagacccagaccctgcacaagttcattctcctgtttgctgtctttgatgagggcaagagc
tggcactctgaaaccaagaactccctgatgcaggacagggatgctgcctctgccagggcctggccca
agatgcacactgtgaatggctatgtgaacaggagcctgcctgqactcattggctgccacaggaaatc
tgtctactggcatgtgattggcatggggacaacccctgaggtgcactccattttcctggagggccac
accttcctggtcaggaaccacagacaggccagcctggagatcagccccatcaccttcctcactgccc
agaccctgctgatggacctcggacagttcctgctgttctgccacatcagctcccaccagcatgatgg
catggaggcctatgtcaagqtggacagctgccctgaggagccacaqctcaggatqaagaacaatgag
gaggctgaggactatgatgatgacctgactgactctgagatggatqtggtccgctttgatgatgaca
acagcccatccttcattcagatcaggtctgtggccaagaaacaccccaagacctgqgtgcactacat
tgctgctgaggaggaggactgggactatgccccactggtcctggcccctgatgacaggagctacaag
agccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggttcatggcct
acactgatgaaaccttcaagaccagggaggccattcagcatgagtctggcatcctgggcccactcct
gtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggcctccaggccctacaacatc
tacccacatggcatcactgatgtcagqcccctgtacaqccgcaggctgccaaagggggtgaaacacc
tcaaggacttccccattctgcctgggqaqatcttcaagtacaagtgqactgtcactgtggaggatgg
accaaccaaatctgaccccaggtgcctcaccagatactactccagctttgtgaacatggagagggac
ctggcctctggcctgattggcccactgctcatctgctacaaggagtctgtggaccaqaqgggaaacc
agatcatgtctgacaagaggaatgtgattctgttctctgtctttgatgagaacaggagctggtacct
gactgagaacattcachcttcctgcccaaccctgctggggtgcaqctggaggaccctgagttccag
gccagcaacatcatgcactccatcaatggctatqtqtttgacagcctccagctttctgtctgcctgc
atgaggtggcctactggtacattctttctattggggcccagactgacttcctttctgtcttcttctc
(Tiép)

Hinh 5A

81/157



47369

8/28

tggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctetteccattctetggggag
actgtgttcatqagcatggagaaccctggcctgtggattctgggatgccacaactctgacttccgca
acaggggcatgactgccctgctcaaagtctectectgtgacaagaacactggggactactatgagga
cagctatgaggacatctctgcctacctgctcagcaagaacaatgccattgagcccaggagcttcagc
cagaatgtgagcaataatgccaccaacccacctgtcctgaaacgccaccagagggagatcaccagga
ccaccctccagtctgaccaggaggagattgactatgatgacaccatttetgtggagatgaagaaaga
ggactttgacatctatgacgaggacgagaaccagagcccaaggagcttccagaagaagaccaggeac
tacttcattgctgctgtggagcgcCtgtgggactatggcatgagctccagcccccatqtcctcagga
acagggcccagtctggctctgtgccacagttcaagaaagtqgtcttccaagagttcactgatggcaq
cttcacccagcccctgtacagaggggagctgaatgagcacctgggactcctgggcccatacatcagg
gctgaggtggaggacaacatcatggtgaccttccgcaaccaggecteccaggecctacagettctaca
gctccctcatcagctatgaggaggaccagaggcagggggctgagccacgcaagaactttgtgaaacc
caatgaaaccaagacctacttctggaaagtccaqcaccacatqgcccccaccaaggatgagtttqac
tgcaaggcctgggcctacttctctgatgtggacctggagaaggatgtgcactctggcctgattggcc
cactcctggtctgccacaccaacaccctgaaccctgcccatggaaggcaagtgactgtgcaggagtt
tgccctcttcttcaccatctttgatgaaaccaagagctggtacttcactgagaacatggagcgcaac
tgcagggccccatgcaacattcagatqgaggaccccaccttcaaagagaaotaccgcttccatgcca
tcaatggctacatcatggacaccctgcctgggcttgtcatggcccaggaccagaggatcaggtgqta
cctgctttctatqggctccaatgagaacattcactccatccacttctctgggcatgtcttcactqtg
cgcaagaaggaggagtacaagatggccctgtacaacctctaccctggggtctttgagactgtggaga
tgctgccctccaaagctggcatctggagggtggagtgcctcattgggqagcacctgcatgctggcat
gagcaccctgttcctggtctacagcaacaagtgccagacccccctgggaatggcctctggccacatc
agggacttccagatcactgcctctggccagtatggccagtgggcccccaagctggccaggctccact
actctggatccatcaatgcctggagcaccaaggagccattcagctggatcaaaqtqgacctgctqgc
ccccatgatcatccatggcatcaagacccagggggccaggcagaagttctccagcctgtacatcagc
cagttcatcatcatgtacagcctgqatggcaagaaatggcagacctacagaggcaactccactggaa
cactcatggtcttctttggcaatgtggacagctctggcatcaagcacaacatcttcaaccccccaat
catcgccagatacatcaggctgcaccccacccactacagcatccgcagcaccctcaggatggaqctg
atgggctgtgacctgaactcctgcagcatgcccctgggcatggagagcaaggccatttctgatgccc
agatcactgcctccagctacttcaccaacatgtttgccacctggagCccaagcaaggccaggctgca
cctccagggaaggagcaatqcctggaggccccaggtcaacaacccaaaggagtggctgcaggtggac
ttccagaagaccatgaaggtcactggggtgaccacccagggggtcaagagcctgctcaccagcatgt
atgtgaaggagttcctgatcagctccagccaggatggccaccaqtqgaccctcttcttccagaatgg
caaggtcaaggtgttccagggcaaccaggacagcttcacccctgtggtgaacagcctggaccccccc
ctcctgaccagatacctgaggattcacccccagagctgggtccaccagattgccctgaggatggagg
tcctgggatgtgaggcccaggacctgtactgatgaaataaaagatctttattttcattagatctqtg
tgttggttttttgtgtgaggaacccctagtgatggAgttggccactccctctctgcgcgctcgctcg
ctcactgaggccgggcqaccaaaggtcgcccgacgcccgggctttgcccgggcggcctcagtgagcg
agcgagcchcagaqagggagtggccaagacgatttaaatgacaagcttqgcgtaatcatggtcata
gctgtttcctgtgtqaaattgttatccgctcacaattccacacaacatacgagccggaaqcataaag
tgtaaachtggggtgcctaatgaqtgagctaactcacattaattgcgttgcgctcactgcccqctt
tccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggttt
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gcqtattgggcgctcttccgcttcctcgctcactgactcgctgcqctcggtcgttcggctgcggcga
gcggtatcagctcactcaaaggcggtaatacqgttatccacagaatcaggggataacgcaggaaaqa
acatgtgagcaaaaggccagcaaaaggccaqgaaccgtaaaaaggccgcgttgctggcgtttttcca
taggctccgcecccctgacgageatcacaaaaatcgacgctecaagtcagaggtggcegaaaccecgaca
ggactataaagataccaggcgtttcccectggaagetcectegtgegetetectgticecgacecetge
cgcttaccggatacctgtccgcctttctcccttcgqgaagcgtggcgctttctcataqctcacgctg
taggtatctcagttcggtgtaggtcgttcgctccaagctgggctqtgtgcacgaaccccccgttcaq
cccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgc
cactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcqgtqctacagagttctt
gaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagcca
gttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtt
tttttqtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttc
tacgqggtctgacqctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaa
aggatcttcacctagatccttttaaattaaaaatgaaqttttaaatcaatctaaaqtatatatgagt
aaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcg
ttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggc
cccagtgctgcaatgataccgcgagacccacgctcaccggctccaqatttatcagcaataaaccagc
cagccggaagggccgagcgcagaagtggtcctgcaactttatccqcctccatccagtctattaattg
ttgccgggaagctaqagtaagtagttcgccagttaatagtttgcqcaacgttqttgccattgctaca
ggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggc
gagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcag
aagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatg
ccatcCgtaagatgcttttctgtgactggtgaqtactcaaccaagtcattctgagaatagtgtatgc
ggcgaccgaqttgctcttgcccggcgtcaatacgggataataccchccacatagcagaactttaaa
agtgctcatcattggaaaacgttcttcggggcgaaaactctcaaqgatcttaccgctqttgagatcc
agttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctg
ggtgagcaaaaacaggaaggcaaaatgccgcaaaaaaqggaataagggcgacacggaaatgttgaat
actcatactcttcctttttcaatattattgaagcatttatcagggttattgtctecatgagecggatac
atatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccac
ctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctt
tcgtctcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcaca
gcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggt
gtcggggctggcttaactatgcggcatcagagcaqattgtactgagagtgcaccatatgcggtgtga
aataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgcgcaac
tgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctg
caaggcgattaagttgggtaacgccagggttttcccaqtcacgacgttgtaaaacqacggccagtga
attcctcgagatttaaatgacg (SEQ ID NO:10)
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ttggccactccetetetgegegetegetegetecactgaggeecgggegaccaaaggtegeecegacgea
cgggctttgcccgggcggcctcagtgagcgagcgagcgcgcagagagggagtggccaactccatcac
taggggttcctgagtttaaacttcgtcgacgggggaggctgctggtgaatattaaccaaggtcaccc
cagttatcggaggagcaaacaggggctaagtccaccgggggaggctgctggtgaatattaaccaagg
tcaccccagttatcggaggagcaaacaggggctaagtccacaaatgacctattaagaatatttcata
gaacgaatgttccgatgctctaatctctctagacaaggttcatatttgtatgggttacttattctct
ctttgttgactaagtcaataatcagaatcagcaggtttgcagtcagattggcagggataagcagcct
agctcaggagaagtgagtataaaagccccagqctgggagcagccatcacagaagtccactcattctt
ggcaggggcgcgccgccaccatgcagattgagctgagcacctgcttcttcctgtgcctgctgaggtt
ctgcttctctgccaccaggagatactacctgggggctgtggagctttcttgggactacatgcagtct
gacctgggggagctgcctgtggatgccaggttcccacccagagtgcccaaatccttcccattcaaca
cctctgtggtctacaagaagaccctctttgtggagttcactgaccacctgttcaacattgccaaacc
caggccaccctggatgggactcctgggacccaccattcaggctgaggtgtatgacactgtggtcgtc
accctcaagaacatggcctcccaccctgtgagcctgcatgctgtgggggtcagctactggaagtcct
ctgagggggctgagtatgatgaccagacctcccagagggagaaggaggatgacaaagtgttccctgg
gaagagccacacctatgtgtggcaggtcctcaaggagaatggccccactgcctctgacccaccctgc
ctgacctactcctacctttctcatgtggacctggtcaaggacctcaactctggactgattggggccc
tgctggtgtgcagggagggctccctggccaaagagaagacccagaccctgcacaagttcattctcct
gtttgctgtctttgatgagggcaagagctggcactctgaaaccaagaactccctgatgcaggacagg
gatgctgcctctgccagggcctggcccaagatgcacactgtgaatggctatgtgaacaggagcctgc
ctggactcattggctgccacaggaaatctgtctactggcatgtgattggcatggggacaacccctga
ggtgcactccattttcctggagggccacaccttcctggtcaggaaccacagacaggccagcctggag
atcagccccatcaccttcctcactgcccagaccctgctgatggacctcggacagttcctgctgttct
gccacatcagctcccaccagcatgatggcatggaggcctatgtcaaggtggacagctgccctgagga
gccacagctcaggatgaagaacaatgaggaggctgaggactatgatgatgacctgactgactctgag
atggatgtggtccgctttgatgatgacaacagcccatccttcattcagatcaggtctgtggccaaga
aacaccccaagacctgggtgcactacattgctgctgaggaggaggactgggactatgccccactggt
cctggcccctgatgacaggagctacaagagccagtacctcaacaatggcccacagaggattggacgc
aagtacaagaaagtcaggttcatggcctacactgatgaaaccttcaagaccagggaggccattcagc
atgagtctggcatcctgggcccactcctgtatggggaggtgggggacaccctgctcatcatcttcaa
gaaccaggcctccaggccctacaacatctacccacatggcatcactgatgtcaggcccctgtacagc
cgcaggctgccaaagggggtgaaacacctcaaggacttccccattctgcctggggagatcttcaagt
acaagtggactgtcactgtggaggatggaccaaccaaatctgaccccaggtgcctcaccagatacta
ctccagctttgtgaacatggagagggacctggcctctggcctgattggcccactgctcatctgctac
aaggagtctgtggaccagaggggaaaccagatcatgtctgacaagaggaatgtgattctgttctctg
tctttgatgagaacaggagctggtacctgactgagaacattcagcgcttcctgcccaaccctgctgg
ggtgcagctggaggaccctgagttccaggccagcaacatcatgcactccatcaatggctatgtgttt
gacagcctccagctttctgtctgcctgcatgaggtggcctactggtacattctttctattggggccc
agactgacttcctttctgtcttcttctctggctacaccttcaaacacaagatggtgtatgaggacac
cctgaccctcttcccattctctggggagactgtgttcatgagcatggagaaccctggcctgtggatt
ctgggatgccacaactctgacttccgcaacaggggcatgactgccctgctcaaagtctcctcctgtg
(Tiép)
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acaagaacactggggactactatgaggacagctatgaggacatctctgectacctgectcagcaagaa
caatgcecattgageccaggagettcagecagaatgtgagcaataatgecaccaacccacctgtectyg
aaacgccaccagagggagatcaccaggaccaccctccagtctgaccaggaggagattgactatgatg
acaccatttetgtggagatgaagaaagaggactttgacatctatgacgaggacgagaaccagagcee
aaggagcttccagaagaagaccaggcactacttcattgectgetgtggagegectgtgggactatgge
atgagctccageccccatgtectecaggaacagggcccagtetggetetgtgecacagttcaagaaag
tggtctteccaagagttcactgatggecagcttcacccagececctgtacagaggggagetgaatgagea
cctgggactccetgggecccatacatcagggectgaggtggaggacaacatcatggtgaccttecgeaac
caggcctccaggccctacagettctacagetecctcatcagetatgaggaggaccagaggcaggggyg
ctgagccacgcaagaactttgtgaaacccaatgaaaccaagacctacttetggaaagtecageacea
catggcccccaccaaggatgagtttgactgecaaggectgggectacttetetgatgtggacctggag
aaggatgtgcactctggecectgattggeccactectggtetgecacaccaacaccctgaacectgece
atggaaggcaagtgactgtgcaggagtttgecctettettecaccatetttgatgaaaccaagagetg
gtacttcactgagaacatggagcgcaactgcagggccccatgcaacattecagatggaggaccecace
ttcaaagagaactaccgcttccatgeccatcaatggctacatcatggacaccctgectgggettgtea
tggcccaggaccagaggatcaggtggtacctgctttctatgggctccaatgagaacattcactccat
ccacttctetgggecatgtettcactgtgegecaagaaggaggagtacaagatggecetgtacaaccte
taccctggggtctttgagactgtggagatgetgecccteccaaagetggeatetggagggtggagtgee
tcattggggagcacctgeatgetggcatgagecaccetgttectggtetacagecaacaagtgecagac
ccecectgggaatggectetggecacatcagggacttecagatcactgectetggecagtatggecag
tgggcccccaagetggecaggcetecactactetggatecatcaatgectggageaccaaggagecat
tcagctggatcaaagtggacctgctggeccecccatgatecatccatggecatcaagacccagggggecag
gcagaagttctccagcctgtacatcagccagttcatcatcatgtacagcctggatggcaagaaatgg
cagacctacagaggcaactccactggaacactcatggtcttctttggecaatgtggacagetetggea
tcaagcacaacatcttcaacccecccaatcatcgecagatacatcaggetgeaccecacecactacag
catccgcagcaccctcaggatggagctgatgggctgtgacctgaactcctgcagcatgcccctgggc
atggagagcaaggccatttctgatgcccagatcactgcctccagctacttcaccaacatgtttgcca
cctggagcccaagcaaggccaggctgcacctccagggaaggagcaatgcctggaggccccaggtcaa
caacccaaaggagtggctgcaggtggacttccagaagaccatgaaggtcactggggtgaccaccecag
ggggtcaagagcctgctcaccagcatgtatgtgaaggagttcctgatcagctccagccaggatggcc
accagtggaccctcttettccagaatggcaaggtcaaggtgttccagggcaaccaggacagettcac
ccctgtggtgaacagcctggacccccccctcctgaccagatacctgaggattcacccccagagctgg
gtccaccagattgccctgaggatggaggtcctgggatgtgaggcccaggacctgtactgatgagcgg
ccgctcttagtagcagtatcgataataaaagatctttattttcattagatctgtgtgttggtttttt
gtgtgttaattaagctcgcgaaggaacccctagtgatggAgttggccactccctctctgcgcgctcg
ctcgctcactgaggccgggcgaccaaaggtcgcccgacgcccgggctttgcccgggcggcctcagtg
agcgagcgagegegecagagagggagtggecaa (SEQ ID NO:38)
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atgcagattgagctgageacctgettettectgtgectgetgaggttetgettetetgecaccagga
gatactacctgggggctgtggagctttcttgggactacatgcagtctqacctggggqagctgcctgt
ggatgccaggttcccacccagagtgcccaaatccttcccattcaacacctctgtggtctacaagaag
accctctttgtggagttcactgaccacctgttcaacattgccaaacccaggecaccetggatgggac
tcctgggacccaccattCaggctgaggtgtatgacactgtggtcatcaccctcaagaacatggcctc
ccaccctgtgagectgcatgetgtgggggtcagetactggaaggectetgagggggetgagtatgat
gaccagacctcccagagggagaagqaggatgacaaagtgttccctgggggcagccacacctatgtgt
ggcaqgtcctcaaggagaatggccccatggcctctqacccactctgcctgacctactcctacctttc
tcatgtggacctggtcaaggacctcaactetggactgattggggecctgetggtgtgcagggaggge
tccctqgccaaagagaagacccagaccctgcacaaqttcattctcctgtttgctgtctttgatgagg
gcaagagctggcactctgaaaccaagaactccctgatgcaggacagqgatgctgcctctgccagggc
ctggcccaagatgcacactgtgaatggctatgtqaacaggagcctgcctqgactcattgqctgccac
aggaaatctgtctactggcatgtgattggcatggggacaacccctqaggtgcactccattttcctgg
agggccacaccttectggtcaggaaccacagacaggccagectggagatcagecceatcacettect
cactgcccagaccctgectgatggaccteggacagttectgetgttetgecacatcagetcececaceag
catqatggcatgqaggcctatgtcaaggtggacagctgccctgaggagccacagctcaggatgaaga
acaatgaggaggctgaggactatqatgatgacctgactgactctgagatggatgtggtccgctttga
tgatgacaacagcccatccttcattcagatcaggtctgtggccaagaaacaccccaagacctgggtg
cactacattgctgctgaggaggaggactgggactatgcecccactggtectggeccectgatgacagga
gctacaagagccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaqgtt
catggcctacactgatgaaaccttcaagaccagggaggccattcagcatgagtctggcatcctgggc
ccactcctgtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggcctccaggccct
acaacatctacccacatggcatcactgatgtcaggcccctgtacagccgcaggctgccaaagggggt
gaaacacctcaaggacttccccattctgcctggggagatcttcaagtacaagtggactgtcactgtg
gaggatggaccaaccaaatctgaccccaggtqcctcaccaqatactactccagctttgtgaacatgq
agagggacctggcctctggcctgattggcccactqctcatctgctacaaggagtctgtqgaccagag
gggaaaccagatcatqtctgacaagaggaatgtgattctgttctctgtctttgatgagaacaggagc
tggtacctgactqaqaacattcagcgcttcctgcccaaccctgctggggtgcagctggaggaccctg
agttccaggccagcaacatcatgcactccatcaatggctatgtgtttgacagcctccagctttctgt
ctgcctgcatgaggtggcctactggtacattctttctattggggcccagactgacttcctttctgtc
ttcttctctggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctcttcccattct
ctggggagactgtgttcatgagcatggagaaccctqgcctgtggattctqggatgccacaactctga
cttccgcaacaggggcatgactgccctgctcaaagtctcctcctgtgacaagaacactggggactac
tatgaggacagctatgaggacatctctgcctacctqctcagcaagaacaatgccattgagcccagga
gcttcagccagaatccacctgtcctgaaacgccaccagagggagatcaccaggaccaccctccaqtc
tgaccaggaggagattgactatgatgacaccatttctgtggagatgaagaaagaqgactttgacatc

ctgtggagcgcctgtgggactatggcatgagctccagcccccatgtcctcaggaacaqggcccagtc
tggctctgtgccacagttcaagaaagtggtcttccaagagttcactgatggcagcttcacccagccc
ctgtacagagggqagctgaatgagcacctgggactcctqggcccatacatcagggctgaggtggagg
acaacatcatggtgaccttccgcaaccaggcctccaggccctacagcttctacaqctccctcatcag
ctatgagGaggaccagaggcagggggctgagccacqcaaqaactttgtgaaacccaatgaaaccaag
acctacttctggaaagtccagcaccacatggcccccaccaaggatgagtttgactgcaaggcctgqg
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cctacttctctgatgtggacctggagaaggatgtgcactctggcctgattggcccactcctggtc
tgccacaccaacaccctgaaccctgcccatggaaggcaaqtgactgtgcaggagtttgccctctt
cttcaccatctttgatgaaaccaagagctggtacttcactgagaacatggagegcaactgcaggg
ccccatgcaacattcagatggaggaccccaccttcaaaqagaactaccqcttccatgccatcaat
ggctacatcatggacaccctgcctgggcttgtcatggcccaggaccaqaggatcaggtggtacct
gctttctatgggctccaatgagaacattcactccatccacttctctgggcatgtcttcactgtgc
gcaagaaggaggagtacaagatggccctgtacaacctctaccctggggtctttgagactgtggag
atgctgccctccaaagctggcatctggagggtggagtgcctcattggggagcacctgcatgctgg
catgagcaccctgttcctggtctacagcaacaagtgccagacccccctgqqaatggcctctgqcc
acatcagggacttccagatcactgcctCtggccagtatgqccagtgggcccccaagctggccagg
ctccactactctggatccatcaatgcctggagcaccaaggagccattcagctggatcaaagtgga
cctgctggcccccatgatcatccatggcatcaagacccagggggccaqgcagaagttctccagcc
tgtacatcagccagttcatcatcatgtacagcctggatggcaagaaatggcagacctacagaggc
aactccactggaacactcatggtcttctttggcaatgtgqacagctctqgcatcaagcacaacat
cttcaaccccccaatcategecagatacatcaggetgecaccecacccactacagecatecgeagea
ccetcaggatggagectgatgggetgtgacctgaactectgecageatgeecctgggecatggagage
aaggccatttctgatgcccagatcactgcctccagctacttcaccaacatgtttgccacctggag
cccaagcaaggccaggctgcacctecagggaaggagcaatgectggaggcecccaggteaacaace
caaaggagtggctgcaggtggacttccagaagaccatgaaggtcactggggtgaccacccagggg
gtcaagagcctgctcaccagcatgtatgtgaaggagttcctgatcagctccaqccaggatggcca
ccagtggaccctcttcttccagaatggcaaggtcaaggtgttccagqgcaaccaggacagcttca
cCcctgtggtgaacagcctggacccccccctcctgaccagatacctgaggattcacccccagagc

tgggtccaccagattgccctgaggatqgaggtcctgggatgtgaggcccaggacctgtactga (S

EQ ID NO:37)
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mgielstcff
tsvvykktlf
gvsywkaseg
vdlvkdlnsg
aasarawpkm
rgasleispi
eaedydddlt
pddrsyksqy
liifkngasr
tksdprcltr
nrswylteni
igagtdflsv
mtallkvssc
pendiektdp
pgaidsnnsl
snnlistips
nndskllesg
ktsnnsatnr
nhmsnkttss
qgpspkqglvs
lhennthnge
gayapvlqgdf
sqggnfvtqgrs
kgaitagspls
rkkdsgvges
kpdlpktsgk
gkvpflrvat
nacesnhaila
idyddtisve
agsgsvpafk
pysfysslis
dlekdvhsgl
pcnigmedpt
vftvrkkeey
gtplgmasgh
hgiktggarg
ppiiaryirl
twspskarlh
isssqgdghgw
evlgceaqdl

lcllrfcfsa
veftdhlfni
aeyddgtsqr
ligallvcre
htvngyvnrs
tfltagtllm
dsemdvvrfd
lnngpgrigr
pyniyphgit
yyssfvnmer
grflpnpagv
ffsgytfkhk
dkntgdyyed
wfahrtpmpk
semthfrpgl
dnlaagtdnt
lmnsgesswg

thidgpsll
knmemvgakk
lgpeksvegg
kkigeeiekk
rsindstnrt
kralkgfrlp
dcltrshsip
shflggakkn
vellpkvhiy
essaktpskl
aineggnkpe
mkkedfdiyd
kvvigeftdg
yeedgrggae
igpllvchtn
fkenyrfhai
kmalynlypg
irdfgitasg
kfsslyisqf
hpthysirst
lggrsnawrp
tlffangkvk
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trryylgave
akprppwmgl
ekeddkvipg
gslakektqgt
lpgligchrk
diggfllfch
ddnspsfiqgi
kykkvrifmay
dvrplysrrl
dlasgligpl
gledpefgas
mvyedtltlf
syedisayll
ignvsssdll
hhsgdmvitp
sslgppsmpv
knvsstesgr
ienspsvwgn
egpippdagn
nflseknkvv
etligenvvl
kkhtahfskk
leetelekri
ganrsplpia
nislailtle
gkdlfptets
ldplawdnhy
ievtwakqggr
edengsprst
sftgplyrge
prknfvkpne
tinpahgrgv
ngyimdtlpg
vfetvemlps
qyggwapkla
iimysldgkk
lrmelmgcdl
gvnnpkewlq
viggngdsft

y (SEQ ID NO:39)

lswdymgsdl
lgptigaevy
gshtyvwgvl
lhkfillfav
svywhvigmg
isshghdgme
rsvakkhpkt
tdetfktrea
pkgvkhlkdf
licykesvdg
nimhsingyv
pfsgetvims
sknnaieprs
mllrgsptph
esglglrlne
hydsgldttl
lfkgkrahgp
ilesdtefkk
pdmsffkmlf
vgkgeftkdv
paihtvtgtk
geeenleglyg
ivddtstqgws
kvssfpsirp
mtgdgrevgs
ngspghldlv
gtgipkeewk
terlcsgnpp
gkktrhyfia
Inehlgllgp
tktyfwkvgh
tvgefalfft
lvmagdgrir
kagiwrvecl
rlhysgsina
wgtyrgnstg
nscsmplgme
vdfgktmkvt
pvvnsldppl

Hinh 16

gelpvdarfp
dtvvitlknm
kengpmasdp
fdegkswhse
ttpevhsifl
ayvkvdscpe
wvhyiaaeee
ighesgilgp
pilpgeifky
rgngimsdkr
fdslglsvcl
menpglwilg
fsgnsrhpst
glslsdlgea
klgttaatel
fgkkssplte
alltkdnalf
vtplihdrml
lpesarwiqr
glkemvipss
nfrmknlflls
ngtkgiveky
knmkhltpst
iyltrvlfqgd
lgtsatnsvt
egsllggteg
sgekspekta
vlkrhgreit
averlwdygm
yiraevedni
hmaptkdefd
ifdetkswyf
wyllsmgsne
igehlhagms
wstkepfswi
tlmvffgnvd
skaisdagit
gvttggvksl
ltrylrihpg

prvpksfpfn
ashpvslhav
lcltysylsh
tknslmgdrd
eghtflvrnh
epglrmknne
dwdyaplvla
1llygevgdtl
kwtvtvedgp
nvilfsvide
hevaywyils
chnsdfrnrg
ragkgfnatti
kyetfsddps
kkldfkvsst
sggplslsee
kvsisllktn
mdknatalrl
thgknslnsg
rnlfltnldn
trgqnvegsyd
acttrispnt
ltgidyneke
nsshlpaasy
yvkkventvlp
aikwneanrp
fkkkdtilsl
rttlgsdgee
sssphvlrnr
mvtfrngasr
ckawayfsdv
tenmerncra
nihsihfsgh
tlflvysnkc
kvdllapmii
ssgikhnifn
assyftnmfa
ltsmyvkefl
swvhgialrm
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Khung plasmit cha CS12-CRM8.2-Vrp

gacgatttaaatgacaagcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccg
ctcacaattccacacaacatacgagecggaagcataaagtgtaaagectggggtygectaatgagtga
gctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagct
gcattaatgaatcggccaacgcgeggggagaggeggtitgegtattgggegetettcegettecteg
ctcactgactcgetgegeteggtegtteggetgeggegageggtatcagetecactcaaaggeggtaa
tacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggce
caggaaccgtaaaaaggccgcgttgetggegtttttccataggeteegececccetgacgageatcac
aaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttcccc
ctggaagctccctcgtgcgctctcctgttccgacCctgccgcttaccggatacctgtccgcctttct
cccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgtt
cgctccaagctgggctgtgtgcacqaaccccccgttcagcccgaccgctgcgccttatccggtaact
atcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggat
tagcagagcgaggtatgtaggcggtqctacagagttcttgaagtgqtggcctaactacggctacact
agaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaaqagttggtagct
cttgatccggcaaacaaaccaccgctqgtagcggtggtttttttgtttgcaagcagcagattacgcg
cagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaa
aactcacgttaaggqattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaatt
aaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgctt
aatcagtgaqgcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtc
gtgtaqataactacgatacgggagggcttaccatctggccccagtqctgcaatgataccgcgaqacc
cacgctcaccggctccagatttatCagcaataaaccagccagccggaagggccgagcgcagaagtgg
tcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcg
ccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttg
gtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaa
aaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcaqtgttatcactc
atggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactg
gtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtc
aatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcg
gggcqaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcaccca
actgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgc
cgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattat
tgaagcatttatcagqgttattgtctcatgagcqgatacatatttgaatgtatttagaaaaataaac
aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcat
gacattaacctataaaaataggcgtatcacgaggccctttcgtctcgcgcgtttcggtgatgacggt
gaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagca
gacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcatc
agagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaa
taccgcatcaggcgccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcct
cTtcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttggqtaacgccagg
gttttcccagtcacgacgttgtaaaacgacggccagtgaattcctcgagatttaaatgacg

(SEQ ID NO:54)

Hinh 18

98/157



bon vi sao

tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttcctecget
actcaaaggc
gagcaaaagqg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
(SEQ ID NO

Bla (ApR)

chép pMB1

atggtcatag
agccggaagce
tgcgttgcge
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
ccccectgac
actataaaga
cctgcecgett
tagctcacgc
gcacgaaccc
caacccyggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
:55)
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ctgtttcctg
ataaagtgta
tcactgccecceg
cgcgegggga
ctgcgctcecgg
ttatccacag
gccaggaacce
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
ccegttcage
agacacgact
gtaggcggtyg
gtatttggta
tgatccggca
acgcgcagaa

tgtgaaattyg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttcecgget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcececectgyg
tgtccgectt
tcagttcggt
ccgaccgctyg
tatcgccact
ctacagagtt
tctgcgetet
aacaaaccac
aaaaaggatc

ttatccgetce
tgcctaatga
gggaaacctg
gcgtattggg
gcggcgagceg
taacgcagga
cgegttgetyg
ctcaagtcag
aagctcceccte
tctccectteg
gtaggtcgtt
cgccttatcce
ggcagcagcce
cttgaagtygg
gctgaagcca
cgctggtage
tcaagaagat

acaattccac
gtgagctaac
tcgtgceccage
cgectecttceceg
gtatcagctc
aagaacatgt
gecgtttttee
aggtggcgaa
gtgcgctcte
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttacctteg
ggtggttttt
cettt

ttacca atgcttaatc agtgaggcac ctatctcagc gatctgtcta tttegttcat

ccatagttgc
gcececagtge
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagtte
ccagcgtttc
cgacacggaa

ctgactccce
tgcaatgata
agccggaagyg
taattgttge
tgccattgcet
cggttcccaa
ctcectteggt
tatggcagca
tggtgagtac
ccecggegtcea
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata

gtcgtgtaga
ccgcgagacce
gccgagcegcea
cgggaagcta
acaggcatcg
cgatcaaggc
ccteccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcaggggce
actcgtgcac
aaaacaggaa
ctcat (SEQ

taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcece
gaaaactctc
ccaactgatc
ggcaaaatgc
ID NO:56)

Hinh 19

actgggagggc
ggctceccagat
tgcaacttta
ttcgeccagtt
ctcgtegttt
atcccceccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag

ttaccatctg
ttatcagcaa
tcecgectcecea
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
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CS12-CRM8.2-Vp

tcgegegtttecggtgatgacggtgaaaacctctgacacatgecagcteccggagacggtcacagettg
tctgtaagcggatgccgggagcagacaagcccgtCagggcgcgtcagcgggtgttggcgggtgtcgg
ggctggecttaactatgeggeatcagagcagattgtactgagagtgeaccatatgecggtgtgaaatac
cgcacagatgcgtaaggagaaaataccgcatcaggcgecattegecattcaggetgegecaactgttyg
ggaagggcgatcggtgecgggectettegetattacgccagetggegaaagggggatgtgetgecaagg
cgattaagttgggtaacgccagggttttcccagtcacqacgttgtaaaacqacggccagtgaattcc
tcgagatttaaatgacgttggccactcecctcetetgegegetegetegetcactgaggecgggegace
aaaggtcgcececgacgeccgggetttgececgggeggectcagtgagegagcgagegegecagagaggga
gtggccaactccatcactaggggttcctgagtttaaacttcgtcgacgggggaggctgctggtgaat
attaaccaaggtcaccccagttatcggaggagcaaacaggggctaagteccaccgggggaggetgetg
gtgaatattaaccaaggtcaccccagttatcggaggagcaaacaggggctaagtecacaaatgaccet
attaagaatatttcatagaacgaatgttccgatgctctaatctctctagacaaggttcatatttgta
tgggttacttattctctctttgttgactaagtcaataatcagaatcagcaggtttgcagtcagattyg
gcagggataagcagcctagetcaggagaagtgagtataaaagecccaggetgggagcagecatceaca
gaagtccactcattcttggcaggggegegecgecaccatgcagattgagetgagcacctgettctte
ctqtgcctgctqaqgttctgcttctctgccaccaggagatactacctgggggctgtggagctttctt
gggactacatgcagtctgacctgggggagctgcctgtggatgccaggttcccacccagagtgcccaa
atccttcccattcaacacctcectgtggtctacaagaagaccctetttgtggagttcactgaccacctg
ttcaacattgccaaacccaggccaccctggatgggactcctgggacccaccattecaggetgaggtgt
atgacactgtggtcgtcaccctcaagaacatggecctceccaccectgtgageetgeatgetgtgggggt
cagctactggaagtcctctgagggggctgagtatqatgaccagacctcccagagggagaaggaggat
gacaaagtgttccctgggaagaqccacacctatgtgtggcaggtcctcaaggaqaatggccccactg
cctctgacccaccctgcctgacctactcctacctttctcatgtggacctggtcaaggacctcaactc
tggactgattggggccctgctggtgtgcagggagggctccctggccaaagagaagacccagaccctg
cacaagttcattctcctgtttgctgtctttgatgagggcaagagctggcactctgaaaccaagaact
ccctgatgcaggacagggatgctgcctctgccagqgcctggcccaagatgcacactgtgaatggcta
tgtgaacaggagcctgcctggactcattggctgccacaggaaatctgtctactggcatgtgattggc
atggggacaacccctgaggtgcactccattttcecctggagggecacaccttectggtcaggaaccaca
gacaggccagcctggagatcagccccatcaccttcctcactgcccagaccctgctgatggacctcgg
acagttcctgctgttctgccacatcagctcccaccaqcatgatggcatggaggcctatgtcaaggtg
gacagctgccctgaggagecacagctcaggatgaagaacaatgaggaggctgaggactatgatgatyg
acctgactgactctgagatggatgtggtcegetttgatgatgacaacageccatecttecattcagat
caggtctgtggccaaqaaacaccccaagacctgggtgcactacattgctgctgaggaggaggactgq
gactatgccccactggtcctggcccctgatgacaggagctacaagaqccagtacctcaacaatggcc
cacagaggattggacgcaagtacaagaaagtcaggttcatggcctacactgatgaaaccttcaagac

(Tiép)
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cagggaggccattcagcatgagtctggecatcctgggeccactectgtatggggaggtgggggacacce
ctgctcatcatcttcaagaaccaggectccaggecctacaacatcetacccacatggecatcactgatg
tcaggcccctgtacagccgcaggctgccaaagggggtgaaacacctcaaggacttccccattctgcc
tggggagatcttcaagtacaagtggactgtcactqtggaggatggaccaaccaaatctgaccccaqg
tgcctcaccagatactactccagctttgtgaacatqgagagggacctggcctctggcctgattggcc
cactgctcatctgctacaaggagtctgtggaccagaggggaaaccagatcatgtctgacaagaggaa
tgtgattctgttctctgtctttgatgagaacaggagctggtacctgactgagaacattcachcttc
ctgcccaaccctgctggggtgcagctggaggaccctgagttccaggccagcaacatcatgcaotcca
tcaatggctatgtgtttgacagcctccagctttctgtctgcctgcatgaggtggcctactggtacat
tctttcectattggggeccagactgacttectttectgtettettectetggectacaccttcaaacacaaqg
atggtgtatgagqacaccctgaccctcttcccattctctggggagactgtgttcatgagcatggaga
accctggcctgtggattctgggatgccacaactctgacttccgcaacaggggcatgactgccctgct
caaagtctcctcctgtgacaagaacactggggactactatgaggacagctatgaggacatctcetgee
tacctgctcagcaagaacaatgccattgagcccaggagcttcagccagaatgtgagcaataatgcca
ccaacccacctgtectgaaacygccaccagagggagatcaccaggaccaccctecagtectgaccagga
ggagattgactatgatgacaccatttctgtggagatgaagaaagaqgactttgacatctatgacgag
gacgagaaccagagcccaaggagcttccagaagaagaccaggecactacttecattgetgetgtggage
gcctgtgggactatggcatqagctccagcccccatgtcctcaggaacagggcccagtctggctctgt
gccacagttcaagaaagtggtcttccaagagttcactgatggcagcttcacccagcccctgtacaga
ggggagctgaatgagcacctgggactcctgggcccatacatcagggctgaggtggaggacaacatca
tggtgaccttccgcaaccaggcctccaggccctacagcttctacagctccctcatcagctatgagga
ggaccagaggcagggggctgagccacgcaagaactttgtgaaacccaatgaaaccaagacctactte
tggaaagtccagcaccacatggcccccaccaaggatgagtttqactgcaaggcctgggcctacttct
ctgatgtggacctggagaaqgatgtgcactctggcctgattggcccactcctggtctqccacaccaa
caccctgaaccctgcccatggaaggcaagtgactgtgcaggagtttgccctcttcttcaccatcttt
gatgaaaccaagagctggtacttcactgagaacatggagcgcaactgcagggccccatgcaacattc
agatggaggaccccaccttcaaagagaactaccgcttccatgccatcaatggctacatcatggacac
cctgcctgggcttgtcatggcccaggaccagaggatcaggtggtacctgctttctatggqctccaat
gagaacattcactccatccacttctctgggcatqtcttcactgtgcgcaagaaggaggagtacaaga
tggccctgtacaacctctaccctggggtctttgagactgtggagatqctgccctccaaagctggcat
ctggagggtggagtgcctcattggggagcacctgcatgctggcatgagcaccctgttcctggtctac
agcaacaagtgccagacccccctggqaatggcctctqgccacatcagggacttccagatcactgcct
ctggccagtatggccagtgggcccccaagctggccaggctccactactctggatccatcaatgcctg
gagcaCcaaggagccattcagctgqatcaaagtggacctgctggcccccatgatcatccatggcatc
aagacccagggggccaggcagaagttctccagcctgtacatcagccagttcatcatcatgtacagcc
tggatggcaagaaatggcagacctacagaggcaactccactggaacactcatggtcttctttggcaa
tgtggacagctctggcatcaagcacaacatcttcaaccccccaatcatcgccagatacatcaggctg
caccccacccactacagcatccgcagcacccotcaggatggagetgatgggetgtgacctgaactecet
gcagcatqcccctgggcatggagaqcaaggccatttctgatgcccagatcactgcctccagctactt
caccaacatqtttgccacctggagcccaagcaaggccaggctgcacctccagggaaggagcaatgcc
tggaggccccaggtcaacaacccaaaggagtggctgcaggtggacttccagaagaccatgaaggtca
ctggggtgaccacccagggggtcaagagcctgctcaccagcatgtatgtgaaggagttcctgatcag
ctccagccaggatggccaccagtggaccctcttcttccagaatggcaaggtcaaggtgttccagggc
(Tiép)
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aaccaggacagcttcaccectgtggtgaacagecctggacccecceccctectgaccagatacctgagga
ttcacccccagagetgggtccaccagattgecctgaggatggaggtectgggatgtgaggeccagga
cctgtactgatgagcggecgetcecttagtagcagtatcgataataaaagatctttattttcattagat
ctgtgtgttggttttttgtgtgttaattaagectcgecgaaggaaccectagtgatggagttggecact
ccectectetgegegetegetegetcactgaggeegggegaccaaaggtegeccgacgeccgggetttyg
cccgggcggcectecagtgagecgagecgagegegcagagagggagtggecaagacgatttaaatgacaag
cttggcgtaatcatggtcatagectgtttcctgtgtgaaattgttatcecgetcacaattccacacaac
atacgagccggaagcataaagtgtaaagectggggtgectaatgagtgagetaactcacattaattg
cgttgcgctcactgcccgettteccagtecgggaaacctgtegtgecagetgeattaatgaateggeca
acgcgcggggagaggeggtttgegtattgggegetettecgettectegetecactgactegetgege
tcggtcecgtteggetgcggecgageggtatcagetcactcaaaggeggtaatacggttateccacagaat
caggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaagge
cgcgttgectggegtttttccataggetcececgeccecctgacgageatcacaaaaatcegacgetcaagt
cagaggtggcgaaacccgacaggactataaagataccaggcgtttccccecctggaagetecctegtge
gctctcectgttecgaccetgecgettaccggatacetgtecgecttteteecttegggaagegtgge
gctttcetecatagetcacgetgtaggtatctcagtteggtgtaggtegttegetecaagetgggetgt
gtgcacgaaccccccgttecageeccgaccgetgegecttateccggtaactategtettgagtecaace
cggtaagacacgacttatcgccactggcagcagecactggtaacaggattagcagagegaggtatgt
aggcggtgctacagagttecttgaagtggtggectaactacggctacactagaagaacagtatttggt
atctgcgctctgctgaagecagttacctteggaaaaagagttggtagetettgatecggcaaacaaa
ccaccgetggtageggtggtttttttgtttgecaagecagecagattacgecgcagaaaaaaaggatctea
agaagatcctttgatcttttctacggggtectgacgectcagtggaacgaaaactcacygttaagggatt
ttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaat
caatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctat
ctcagcgatctgtctatttegttcatecatagttgectgactceceecegtegtgtagataactacgata
cgggagggcttaccatctggceccccagtgetgcaatgataccgegagacccacgetecaccggetccag
atttatcagcaataaaccagccagccggaagggecgagecgecagaagtggtectgeaactttatecge
ctccatccagtctattaattgttgeccgggaagectagagtaagtagttecgecagttaatagtttgege
aacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcaqct
ccggttcccaacgatcaaggcgagttacatgatcccecatgtigtgecaaaaaageggttagetectt
cggtcectccgategttgtcagaagtaagttggcecgecagtgttateactcatggttatggcageactg
cataattctcttactgtcatgccatccgtaagatgettttetgtgactggtgagtactcaaccaagt
cattctgagaatagtgtatgcecggegaccgagttgetettgececggegtcecaatacgggataataccge
gccacatagcagaactttaaaagtgctcatcattggaaaacgttcttngggcgaaaactctcaagg
atcttaccgectgttgagatccagttegatgtaacccactegtgecacccaactgatettcageatett
ttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataag
ggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggt
tattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgca
catttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaa
taggcgtatcacgaggccctttegte  (SEQ ID NO:57)
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<110>

<120>

LTA GMBH
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DANH MUC TRINH TU

BAXALTA INCORPORATED
BAXA

PHAP GEN DONG VAT cO VO CO CHUA NO

<130> 0080
<140>
<141> 15/0
<150> US 6
<151> 16/0

<160> 57

<210> 1
<211> 4392
212> ADN
<

[

<2203

Pl
<223>

<400> 1
atgcagattg

accaggagat
ggggagctge
acctctgtgg
gccaaaccca
gacactgtgg
ggggtcaget
gagaaggagg
aaggagaatg
gtggacctygg
ggctccecctygg
tttgatgagg
gctgecctctg

ctgcctggac

73-5191-W0O

1/2020

2/793058
1/2019

Téng hop

agctgagcac
actacctggg
ctgtggatgc
tctacaagaa
ggccaccctg
tcgtcaccct
actggaagtc
atgacaaagt
gccccactge
tcaaggacct
ccaaagagaa
gcaagagctg
ccagggcctg

tcattggctg

PCT/US2020/013722

PatentIn phién ban 3.5

Trinh tu nhéan tao

ctgcttcttc
ggctgtggag
caggttccca
gaccctcttt
gatgggactc
Caagaécatg
ctctgagggg
gttccctggg
ctctgaccca
caactctgga
gacccagacec
gcactctgaa
gcccaagatg

ccacaggaaa

ctgtgcctgce
ctttcttggg
cccagagtgce
gtggagttca
ctgggaccca
gcctcccacc
gctgagtatg
aagagccaca
ccctgcectga
ctgattgggg
ctgcacaagt
accaagaact
cacactgtga

tctgtctact
1

tgaggttctg
actacatgca
ccaaatcctt
ctgaccacct
ccattcaggc
ctgtgagcct
atgaccagac
cctatgtgtg
cctactccta
ccctgectggt
tcattctcct
ccctgatgca
atggctatgt

ggcatgtgat

cttctctgcc
gtctgacctg
cccattcaac
gttcaacatt
tgaggtgtat
gcatgctgtg
ctcccagagg
gcaggtcctc
cctttctecat
gtgcagggag
gtttgctgtc
ggacagggat
gaacaggagc

tggcatgggg

HOP PHAN AXIT NUCLEIC CO CHUA POLYNUCLEOTIT YEU TO VIII VA VECTO LIEU

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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acaaccoctg
sgacaggoca
gacctcggac
gcctatgtca
gaggctgagyg
gatgacaaca
tgggtgcact
cctgatgaca
aagtacaaga
attcagcatg
ctcatcatct
gatgtcaggc
cccattetge
accaaatctg
gacctggccet
aggggaaace
aacaggagct
cagctggagg
tttgacagcc
attggggccc
atggtgtatg
atggagaacc
atgactgccc
agctatgagg
ttcagccaga
gagatcacca
tctgtggaga

aggagcttce

aggtgcactc
gcctggagat
agttcctget
aggtggacag
actatgatga
gcccatccectt
acattgctgce
ggagctacaa
aagtcaggtt
agtctggcat
tcaagaacca
ccctgtacag
ctggggagat
accccaggtg
ctggcctgat
agatcatétc
ggtacctgac
accctgagtt
tccagetttc
agactgactt
aggacaccct
ctggcctgtg
tgctcaaagt
acatctctgc
atgtgagcaa
ggaccaccct
tgaagaaaga

agaagaagac

cattttcctg
cagccccatc
gttctgccac
ctgccctgag
tgacctgact
cattcagatc
tgaggaggag
gagccagtac
catggcctac
cctgggccca
ggcctccagg
ccgcaggctg
cttcaagtac
cctcaccaga
tggcccactg
tgacaagagg
tgagaacatt
ccaggccagc
tgtctgcctg
cctttctgtc
gaccctcttc
gattctggga
ctcctcctgt
ctacctgctc
taatgccacc
ccagtctgac
ggactttgac

caggcactac

47369

gagggccaca
accttcctca
atcagctccc
gagccacagc
gactctgaga
aggtctgtgg

gactgggact

ctcaacaatg:

actgatgaaa
ctcctgtatg
ccctacaaca
ccaaaggggg
aagtggactg
tactactcca
ctcatctgct
aatgtgattc
cagcgcttce
aacatcatgc
catgaggtgg
ttcttctctg
ccattctctg
tgccacaact
gacaagaaca
agcaagaaca
aacccacctg
caggaggaga
atctatgacg

ttcattgctg
2

ccttectggt
ctgcccagac
accagcatga
tcaggatgaa
tggatgtggt
ccaagaaaca
atgccccact
gcccacagag
cbttcaagac
gggaggtggg
tctacccaca
tgaaacacct
tcactgtgga
gctttgtgaa
acaaggagtc
tgttctctgt
tgcccaaccc
actccatcaa
cctactggta
gctacacctt
gggagactgt
ctgacttccg
ctggggacta
atgccattga
tcctgaaacg
ttgactatga
aggacgagaa

ctgtggagcg

caggaaccac
cctgctgatg
tggcatggag
gaacaatgag
ccgctttgat
ccccaagace
ggtcctggece
gattggacgc
cagggaggcc
ggacaccctyg
tggcatcact
caaggacttc
ggatggacca
catggagagg
tgtggaccag
ctttgatgag
tgctggggtyg
tggctatgtg
cattctttct
caaacacaag
gttcatgagc
caacaggggc
ctatgaggac
gcccaggagce
ccaccagagg
tgacaccatt
ccagagccca

cctgtgggac

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1520

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520
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tatggcatga
cagttcaaga
agaggggagc
gacaacatca
ctcatéagct
cccaatgaaa
gagtttgact
tctggcctga
aggcaagtga
tggtacttca
gaccccacct
ctgcctggge
tccaatgaga
gaggagtaca
ctgcecctcca
ggcatgagca
tctggccaca
aagctggcca
agctggatca
gccaggcaga
ggcaagaaat
aatgtggaca
atcaggctgce
tgtgacctga
cagatcactg
aggctgcacc
tggctgcagg

aagagcctge

gctccagccc
aagtggtctt
tgaatgagca
tggtgacctt
a%éagéagga
ccaagaccta
gcaaggcctyg
ttggcccact
ctgtgcagga
ctgagaacat
tcaaagagaa
ttgtcatggce
acattcactc
agatggccct
aagctggcat
ccctgttcct
tcagggactt
ggctccacta
aagtggacct
agttctccag
ggcagaccta
gctctggecat
accccaccca
actcctgcag
cctccagcecta
tccagggaag
tggacttcca

tcaccagcat

ccatgtcctc
ccaagagttc
cctgggactc
ccgcaaccag
ccagaggcég

cttctggaaa

ggcctacttc

cctggtctgce
gtttgcccte
ggagcgcaac
ctaccgctte
ccaggaccag
catccacttc
gtacaacctc
ctggagggtyg
ggtctacagc
ccagatcact
ctctggatcc
gctggccccce
cctgtacatc
cagaggcaac
caagcacaac
ctacagcatc
catgcccctg
cttcaccaac
gagcaatgcc
gaagaccatg

gtatgtgaag

47369

aggaacaggg
actgatggca
ctgggcccat
gcctccaggce
ggggctgagce
gtccagcacc
tctgatgtygg
cacaccaaca
ttcttcacca
tgcagggccc
catgccatca
aggatcaggt
tctgggcatg
taccctgggg
gagtgcctca
aacaagtgcc
gcctctggcec
atcaatgcct
atgatcatcc
agccagttca
tccactggaa
atcttcaacc
cgcagcaccc
ggcatggaga
atgtttgcca
tggaggcccc
aaggtcactg

gagttcctga
3

cccagtctgg
gcttcaccca
acatcagégc
cctacagcett
caégcaagaa
acatggcccc
acctggagaa
ccctgaaccce
tctttgatga
catgcaacat
atggctacat
ggtacctgct
tcttcactgt
tctttgagac
ttggggagca
agacccccct
agtatggcca
ggagcaccaa
atggcatcaa
tcatcatgta
cactcatggt
ccccaatcat
tcaggatgga
gcaaggccat
cctggagccc
aggtcaacaa
gggtgaccac

tcagctccag

ctctgtgceccea
gccecctgtac
tgaggtggag
ctacagctcc
ctttgtgaaa
caccaaggat
ggatgtgcac
tgcccatgga
aaccaagagc
tcagatggag
catggacacc
ttctatgggce
gcgcaagaag
tgtggagatg
cctgcatget
gggaatggcc
gtgggcccce
ggagccattc
gacccagggdg
cagcctggat
cttctttggc
cgccagatac
gctgatgggce
ttctgatgcc
aagcaaggcc
cccaaaggag

ccagggggtc

ccaggatggc

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180,

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200
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caccagtgga

agcttcaccc

cacccccaga

caggacctgt

<210>
<211>
<212>

<213

P

<220>
<223>

<400>

Cys
1

Leu

Gly

Asp

Leu

Ser

Cys

Ala

Pro
50

. Asn

His

Gly

Lys

Tyr
130

2
1470
PRT
Trin

Téng

2z
Phe
Leu
Val

35

Val
Thr
Leu
Pro
Asn

115

Trp

ccctottett ccagaatggc aaggtcaagg tgttccaggg caaccaggac
ctgtggtgaa cagcctggac ccccccctece tgaccagata cctgaggatt

gctgggtcca ccagattgec ctgaggatgg aggtcctggg atgtgaggcc

ac

h tu

hop

Leu

Leu

20

Glu

Asp

Ser

Phe

Thr

100

Lys

nhan tao

Ala

Arg

Leu

Ala

Val

Asn

85

Ile

Ala

Ser

Ala

Phe

Ser

Arg

Val

70

Ile

Gln

Ser

Ser

Met

Cys

Trp

Phe

55

Tyr

Ala

Ala

His

Glu
135

Gln

Phe

Asp

40

Pro

Lys

Lys

Glu

Pro

120

Gly

47369

Ile

Ser

25

Tyr

Pro

Lys

Pro

Val

105

Val

Ala

Glu

10

Ala

Met

Arg

Thr

Arg

90

Tyr

Ser

Glu

Leu

Thr

Gln

Val

Leu

75

Pro

Asp

Leu

Tyr

Ser

Arg

Ser

Pro

60

Phe

Pro

Thr

His

Asp
140

Thr

Arg

Asp

45

Lys

Val

Trp

Val

Ala

125

Asp

Cys

Tyr

30

Leu

Ser

Glu

Met

Val

110

Val

Gln

Phe

15

Tyr

Gly

Phe

Phe

Gly

95

Val

Gly

Thr

Phe

Leu

Glu

Pro

Thr

80

Leu

Thr

Val

Ser

4260

4320

4380

4392
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Gln

145

Tyr

Pro

Leu

Leu

His

Cys

Pro

Asn

305

Ala

Ile

Arg

Val

Cys

Asn

Ala

210

Val

Met

Thr

His

Glu

290

His

Gln

Ser

Glu

Trp

Leu

Ser

195

Lys

Phe

Gln

Val

Arg

275

Val

Arg

Thr

Ser

Pro
355

Lys

Gln

Thr

180

Gly

Glu

Asp

Asp

Asn

260

Lys

His

Gln

Leu

His

340

Glu

Glu

Val

165

Tyr

Leu

Lys

Glu

Arg

245

Gly

Ser

Ser

Ala

Leu

325

Gln

Glu

Asp

150

Leu

Ser

Ile

Thr

Gly

230

Asp

Tyr

Val

Ile

Ser

310

Met

His

Pro

Asp

Lys

Tyr

Gly

Gln

215

Lys

Ala

Val

Tyr

Phe

295

Leu

Asp

Asp

Gln

Lys

Glu

Leu

Ala

200

Thr

Ser

Ala

Asn

Trp

280

Leu

Glu

Leu

Gly

Leu
360

47369

Val

Asn

Ser

185

Leu

Leu

Ser

Arg

265

His

Glu

Ile

Gly

Met

345

Arg

Phe

Gly

170

His

Leu

His

His

Ala

250

Ser

Val

Gly

Ser

Gln

330

Glu

Met

Pro

155

Pro

Val

Val

Lys

Ser

235

Arg

Leu

Ile

His

Pro

315

Phe

Ala

Lys

Gly

Thr

Asp

Cys

Phe

220

Glu

Ala

Pro

Gly

Thr

300

Ile

Leu

Tyr

Asn

Lys

Ala

Leu

Arg

205

Ile

Thr

Trp

Gly

Met

285

Phe

Thr

Leu

Val

Asn
365

Ser

Ser

Val

190

Glu

Leu

Lys

Pro

Leu

270

Gly

Leu

Phe

Phe

Lys

350

Glu

His

Asp

175

Lys

Gly

Leu

Asn

Lys

255

Ile

Thr

Val

Leu

Cys

335

Val

Glu

Thr

160

Pro

Asp

Ser

Phe

Ser

240

Met

Gly

Thr

Arg

Thr

320

His

Asp

Ala
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Glu

Phe

385

Lys

Asp

Lys

Glu

465

Glu

Pro

€3]
O
=

Leu

Gly

545

Phe

Leu

Asp

370

Lys

Trp

Ala

Val

Tyr

Arg

Pro

530

Pro

Val

Ile

Tyr

Asp

His

Asp

Gln
435

s Val

Ile

Gly

Asn

Arg

515

Thr

Asn

Cys

Pro

Tyr

420

Tyr

Arg

Asp

Ile

500

Glu

Met

Tyr
580

Asn

Lys

405

Ala

Leu

Phe

Thr
485

Tyr

Pro

Ile

Ser

Glu

565

Lys

Asp
Ser
390
Thr
Pro
Asn
Met
Glu
470
Leu
Pro
Lys
Phe
Asp
550

Arg

Glu

Leu

375

Pro

Trp

Leu

Asn

Ala

455

Ser

Leu

His

Gly

Lys

535

Pro

Asp

Ser

Thr

Ser

Val

Val

Gly

440

Tyr

Gly

Ile

Gly

Val

520

Tyr

Arg

Leu

Val

47369

Asp

Phe

His

Leu

425

Pro

Thr

Ile

Ile

Tle

505

Lys

Lys

Cys

Ala

Asp
585

Ser

Ile

Tyr

410

Ala

Gln

Asp

Leu

Phe

490

Thr

His

Trp

Leu

Ser

570

Gln

Glu

Ile

Pro

Arg

Glu

Gly

475

Lys

Asp

Leu

Thr

Thr

555

Arg

Met
380

Ile

Asp

Ile

Thr

460

Pro

Asn

Val

Lys

Val

540

Arg

Leu

Gly

Asp

Arg

Ala

Asp

Gly

445

Phe

Leu

Gln

Arg

Asp

525

Thr

Tyr

Ile

Asn

Val

Ser

Glu

Arg

430

Arg

Lys

Leu T

Ala

Pro

510

Phe

Val

Tyr

Gly

Gln
590

Val

Val

Glu

415

Ser

Lys

Thr

Ser

495

Leu

Pro

Glu

Ser

Pro

575

Ile

Arg

Ala

400

Glu

Tyr

Tyr

Arg

Gly

480

Arg

Tyr

Ile

Asp

Ser

560

Leu

Met
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His

Phe

Tyr

Met

705

Asp

Asp

Ala

Gln

Asp

Trp

610

Val

Ile

Glu

Leu S

Glu

690

Ser

Phe

Lys

Tyr

Asn
770

n Arg

Tyr

Lys

595

Tyr

Gln

Asn

Met

Arg

Asn

Leu

755

Val

Glu

Asp

Arg

Leu

Leu

Gly

Ala

660

Val

Thr

Glu

Asn

Thr

740

Leu

Ser

Ile

Asp

Asn

Thr

Glu

Tyr

645

Tyr

Phe

Leu

Asn

Arg

725

Gly

Ser

Asn

Thr

Thr
805

Val

Glu

Asp

630

Val

Trp

Phe

Thr

Pro

710

Gly

Asp

Lys

Asn

Arg

790

Ile

Ile

Asn

615

Pro

Phe

Tyr

Ser

Leu

695

Gly

Met

Tyr

Asn

Ala

775

Thr

Ser

Leu

600

Ile

Glu

Asp

Ile

Gly

680

Phe

Leu

Thr

Tyr

Asn

760

Thr

Thr

Val

47369

Phe

Gln

Phe

Ser

Leu

665

Tyr

Pro

Trp

Ala

Glu

745

Ala

Asn

Leu

Glu

Ser

Arg

Gln

Leu

650

Ser

Thr

Phe

Ile

Leu

730

Asp

Ile

Pro

Gln

Met
810

Val
Phe
Ala
635
Gln
Ile
Phe
Ser
Leu
715
Leu
Ser
Glu
Pro
Ser

795

Lys

Phe

Leu

620

Ser

Leu

Gly

Lys

Gly

700

Gly

Lys

Tyr

Pro

Val

780

Asp

Lys

Asp

605

Pro

Asn

Ser

Ala

His

685

Glu

Cys

Val

Glu

Arg

765

Leu

Gln

Glu

Asn

Ile

Val

Gln

670

Lys

Thr

His

Ser

Asp

750

Ser

Lys

Glu

Asp

Asn

Pro

Met

Cys

655

Thr

Met

Val

Asn

Ser

735

Ile

Phe

Arg

Glu

Phe
815

Arg

Ala

His

640

Leu

Asp

Val

Phe

Ser

720

Cys

Ser

Ser

His

Ile

800

AsSp
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Ile

Thr

Met

Val

865

Phe

Leu

Phe

Val

945

Met

Ser

Leu

Val

Thr

Tyr

Arg

Ser

850

Pro

Thr

)]
—
~

Arg

Tyr

930

Lys

Ala

Asp

Leu

Thr
1010

Lys
1025

Asp

His

835

Ser

Gln

Gln

av]
]
(0]

Asn

915

Glu

Pro

Pro

Val

Val
995

Val Gln Glu Phe Ala

Ser Trp Tyr Phe Thr

Glu

820

Tyr

Ser

Phe

Pro

Tyr

900

Gln

Glu

Asn

Thr

Asp

980

Cys

Phe

Pro

Lys

Leu

885

Tle

Ala

Asp

Glu

Lys

965

Leu

His

Glu

Ile

His

Lys

870

Tyr

Arg

Ser

Gln

Thr

950

Asp

Glu

Thr

Asn

Ala

Val

855

Val

Arg

Ala

Arg

Arg

935

Lys

Glu

Lys

Asn

Gln

Ala

840

Leu

Val

Gly

Glu

Pro

920

Gln

Thr

Phe

Asp

Thr
1000

47369

Ser

825

Val

Arg

Phe

Glu

Val

905

Tyr

Gly

Tyr

Asp

Val
985

Leu Asn Pro Ala His

Pro

Glu

Asn

Gln

Leu

890

Glu

Ser

Ala

Phe

Cys

970

His

Arg

Arg

Arg

Glu

875

Asn

Asp

Phe

Glu

Trp

955

Lys

Ser

Ser

Leu

Ala

860

Phe

Glu

Asn

Tyr

Pro

940

Lys

Ala

Gly

Phe

Trp

845

Gln

Thr

His

Tle

Ser

925

Arg

Val

Trp

Leu

Gln

830

Asp

Ser

Asp

Leu

Met

910

Ser

Lys

Gln

Ala

Ile
990

Gly Arg Gln

1005

Leu Phe Phe Thr Ile

1015

1020

Lys

Tyr

Gly

Gly

Gly

895

Val

Leu

Asn

His

Tyr

975

Gly

Lys

Gly

Ser

Ser

880

Leu

Thr

Ile

Phe

His

960

Phe

Pro

Phe Asp Glu

Glu Asn Met Glu Arg Asn Cys Arg

1030

1035
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Ala

Tyr

Gly

His

Tyr

Leu

Cys

Gln

Ala

Ile

=
D
i

Pro
1040

Arg
1055

Leu
1070

- Met

1085

Val
1100

Asn
1115

Lys
1130

His
1145

Gln
1160

Ile
1175

Arg
1190

Pro
1205

His
1220

Tyr
1235

Cys

Phe

Val

Gly

Phe

Leu

Thr

Thr

Leu

Phe

Gly

Ile

Asn

His

Met

Ser

Thr

Tyr

Gly

Gly

Pro

Ala

His

Ser

Ile

Ser

Ile

Ala

Ala

Asn

Val

Pro

Tle

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Gln

Ile

Gln

Glu

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Met
1045

Asn
1060

Asp
1075

Asn
1090

Lys
1105

Val
1120

Arg
1135

Thr
1150

Met
1165

Gln
1180

Gly
1195

Lys
1210

Gln
1225

Ile
1240

Glu

Gly

Gln

Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Ile

47369

Asp

Tyr

Arg

His

Glu

Glu

Glu

Phe

Ser

Gly

Ile

Asp

Ala

Met

Pro

Ile

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Met

Arg

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Phe
1050

Asp
1065

Trp
1080

His
1095

Lys
1110

Glu
1125

Ile
1140

Tyr
1155

Ile
1170

Ala
1185

Trp
1200

Ala
1215

Lys
1230

Leu
1245

Lys

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Glu

Leu

Leu

Ser

Ala

Leu

Glu

Asn

Asp

Lys

Thr

Met

Ser

Gly

Asn

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys
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Phe

Tyr

Leu

Ala

Gln

Gln

Gln

Thr

Leu

Phe
1265

Pro
1280

Ser
1295

Asn
1310

Asp
1325

Thr
1340

Asn
1355

Val
1370

Gly
1385

Ile
1400

Asn
1415

Pro
1430

Arg
1445

Gln

Gly

Pro

Ile

Ser

Ala

Asp

Val

Ser

Gly

Val

Ile

Thr

Asn

Ile

Arg

Cys

Gln

Ser

Phe

Lys

Ser

Lys

Val

His

Tyr

Val

Ile

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Gly
1255

Ser
1270

Arg
1285

Leu
1300

Pro
1315

Ala
1330

Lys
1345

Gln
1360

Thr
1375

Leu
1390

Asp
1405

Val
1420

Leu
1435

Ser
1450

Asn S

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

47369

Gly

Ile

Met

Ser

Arg

Asn

Lys

Ser

His

Gln

Pro

Val

Thr

Ile

Arg

Glu

Met

Tyr

Asn

Val

Met

Gln

Gly

Pro

His

10

Gly

Lys

Leu

Glu

Phe

His

Pro

Tyr

Trp

Asn

Leu

Gln

Thr
1260

His
1275

His
1290

Met
1305

Ser
1320

Thr
1335

Leu
1350

Lys
1365

Gly
1380

Val
1395

Thr
1410

Gln
1425

Leu
1440

Ile
1455

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Met

Ile

Thr

Cys

Ala

Met

Gly

Trp

Thr

Phe

Ser

Arg

Leu

Val

Phe

His

Asp

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Arg
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Met Glu
1460

3

N

o N

=
w N = O
AVARVERVERYS

FANPAN

ADN

NSRS

A

<220>
<223>

<400> 3
ttggccactc

cgacgcccgg

o)

ccaactcca
cccagttatc
taaccaaggt
ttaagaatat
tttgtatggg
tgcagtcaga
ggctgggagce
ctgagcacct
tacctggggg
gtggatgcca
tacaagaaga
ccaccctgga
gtcaccctca
tggaagtcct
gacaaagtgt
cccactgect
aaggacctca
aaagagaaga
aagagctggce

agggcetgge

5120

Val Leu Gly Cys Glu

Téng hop

cctctetgeg
gctttgcceg
tcactagggg
ggaggagcaa
caccccagtt
ttcatagaac
ttacttattc
ttggcaggga
agccatcaca
gcttcttect
ctgtggagct
ggttcccacc
ccctetttgt
tgggactcct
agaacatggc
ctgagggggc
tccctgggaa
ctgacccacc
actctggact
cccagaccct
actctgaaac

ccaagatgca

1465

Trinh tu nhédn tao

cgctcgcteg
ggcggcectca
ttcctggggg
acaggggcta
atcggaggag
gaatgttccg
tctctttgtt
taagcagcct
gaagtccact
gtgcctgctg
ttcttgggac
cagagtgccc
ggagttcact
gggacccacc
ctcccaccct
tgagtatgat
gagccacacc
ctgcctgacc
gattggggcc
gcacaagttc
caagaactcc

cactgtgaat

47369

ctcactgagg
gtgagcgagc
aggctgcetgg
agtccaccgg
caaacagggg
atgctctaat
gactaagtca
agctcaggag
cattcttggce
aggttctgct
tacatgcagt
aaatccttcc
gaccacctgt
attcaggctg
gtgagcctge
gaccagacct
tatgtgtggce
tactcctacc
ctgctggtgt
attctcctgt
ctgatgcagg

ggctatgtga
11

Ala Gln Asp Leu Tyr

1470

ccgggcgacce
gagcgcgcag
tgaatattaa
gggaggctge
ctaagtccac
ctctctagac
ataatcagaa
aagtgagtat
aggccaccat
tctctgccac
ctgacctggg
cattcaacac
tcaacattgc
aggtgtatga
atgctgtggg
cccagaggga
aggtcctcaa
tttctcatgt
gcagggaggyg
ttgctgtctt
acagggatgc

acaggagcct

aaaggtcgcc
agagggagtg
ccaaggtcac
tggtgaatat
aaatgaccta
aaggttcata
tcagcaggtt
aaaagcccca
gcagattgag
caggagatac
ggagctgcct
ctctgtggtc
caaacccagg
cactgtggtc
ggtcagctac
gaaggaggat
ggagaatggc
ggacctggtc
ctccctggece
tgatgagggc
tgcctctgece

gcctggactce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



attggctgcc
gtgcactcca
ctggagatca
ttcctgectgt
gtggacagct
tatgatgatg
ccatccttca
attgctgctg
agctacaaga
gtcaggttca
tctggecatcc
aagaaccagg
ctgtacagcc
ggggagatct
cccaggtgec
ggcctgattg
atcatgtctg
tacctgactg
cctgagttcc
cagctttctg
actgacttcc
gacaccctga
ggcctgtgga
ctcaaagtct
atctctgceccet
gtyagcaata
accaccctcc

aagaaagagg

acaggaaatc
ttttcctgga
gccccatcac
tctgccacat
gccctgagga
acctgactga
ttcagatcag
aggaggagga
gccagtacct
tggcctacac
tgggcccact
cctccaggcec
gcaggctgcc
tcaagtacaa
tcaccagata
gcccactgcet
acaagaggaa
agaacattca
aggccagcaa
tctgcctgca
tttctgtctt
ccctcttecce
ttctgggatg
cctcctgtga
acctgctcag
atgccaccaa
agtctgacca

actttgacat

tgtctactgg
gggccacacc
cttcctcact
cagctcccac
gccacagctc
ctctgagatg
gtctgtggcce

ctgggactat

caacaatggc

tgatgaaacc
cctgtatggg
ctacaacatc
aaagggggtg
gtggactgtc
ctactccagc
catctgctac
tgtgattctg
gcgcttcctg
catcatgcac
tgaggtggcc
cttctctggce
attctctggg
ccacaactct
caagaacact
caagaacaat
cccacctgtc
ggaggagatt

ctatgacgag

47369

catgtgattg
ttcctggtca
gcccagaccce
cagcatgatg
aggatgaaga
gatgtggtcc
aagaaacacc
gccccactgg
ccacagagga
ttcaagacca
gaggtggggg
tacccacatg
aaacacctca
actgtggagg
tttgtgaaca
aaggagtctg
ttctctgtcet
cccaaccctg
tccatcaatg
tactggtaca
tacaccttca
gagactgtgt
gacttccgca
ggggactact
gccattgagc
ctgaaacgcc
gactatgatg

gacgagaacc

12

gcatggggac
ggaaccacag
tgctgatgga
gcatggaggc
acaatgagga
gctttgatga
ccaagacctg
tcctggeccce
ttggacgcaa
gggaggccat
acaccctgct
gcatcactga
aggacttccc
atggaccaac
tggagaggga
tggaccagag
ttgatgagaa
ctggggtgca
gctatgtgtt
ttctttctat
aacacaagat
tcatgagcat
acaggggcat
atgaggacag
ccaggagctt
accagaggga
acaccatttc

agagcccaag

aacccctgag
acaggccagc
cctcggacag
ctatgtcaag
ggctgaggac
tgacaacagc
ggtgcactac
tgatgacagg
gtacaagaaa
tcagcatgag
catcatcttc
tgtcaggccc
cattctgcect
caaatctgac
cctggcectcet
gggaaaccag
caggagctgg
gctggaggac
tgacagcctc
tggggcceceag
ggtgtatgag
ggagaaccct
gactgccctg
ctatgaggac
cagccagaat
gatcaccagg
tgtggagatg

gagcttccag

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000
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aagaagacca
tccagcceccc
gtggtcttcc
aatgagcacc
gtgaccttcc
gaggaggacc
aagacctact
aaggcctggg
ggcccactee
gtgcaggagt
gagaacatgg
aaagagaact
gtcatggccc
attcactcca
atggccctgt
gctggeatct
ctgttcctgg
agggacttcc
ctccactact
gtggacctgc
ttctccagcc
cagacctaca
tctggcatca

cccacccact

tcctgcagea

tccagctact

cagggaagga

gacttccaga

ggcactactt
atgtcctcag
aagagttcac
tgggactcct
gcaaccaggc
agaggcaggg
tctggaaagt
cctacttctc
tggtctgcca
ttgccctcett
agcgcaactg
accgcttcca
aggaccagag
tccacttctce
acaacctcta
ggagggtgga
tctacagcaa
agatcactgc
ctggatccat
tggcccccat
tgtacatcag
gaggcaactc
agcacaacat
acagcatccg
tgccectggg
tcaccaacat
gcaatgcctg

agaccatgaa

cattgctgcet
gaacagggcc
tgatggcagc
gggcccatac
ctccaggccce
ggctgagcca
ccagcaccac
tgatgtggac
caccaacacc
cttcaccatc
cagggcccca
tgccatcaat
gatcaggtgg
tgggcatgtc
ccctggggtce
gtgcctcatt
caagtgccag
ctctggccag
caatgcctgg
gatcatccat
ccagttcatc
cactggaaca
cttcaacccc
cagcaccctc
catggagagc
gtttgccacc
gaggccccag

ggtcactggg

47369

gtggagcgéc
cagtctggcet
ttcacccagc
atcagggctyg
tacagcttct
cgcaagaact
atggccccca
ctggagaagg
ctgaaccctg
tttgatgaaa
tgcaacattc
ggctacatca
tacctgcttt
ttcactgtgce
tttgagactg
ggggagcacc
accccectygg
tatggccagt
agcaccaagg
ggcatcaaga
atcatgtaca
ctcatggtct
ccaatcatcg
aggatggagce
aaggccattt
tggagcccaa
gtcaacaacc

gtgaccaccc

13

tgtgggacta
ctgtgccaca
ccctgtacag
aggtggagga
acagctccct
ttgtgaaacc
ccaaggatga
atgtgcactec
cccatggaag
ccaagagctg
agatggagga
tggacaccct
ctatgggctc
gcaagaagga
tggagatgct
tgcatgctgg
gaatggccte
gggcccccaa
agccattcag
cccagggggce
gcctggatgg
tctttggcaa
ccagatacat
tgatgggctg
ctgatgccca
gcaaggccag
caaaggagtg

agggggtcaa

tggcatgagc
gttcaagaaa
aggggagctg
caacatcatg
catcagctat
caatgaaacc
gtttgactgc
tggcctgatt
gcaagtgact
gtacttcact
ccccaccttc
gcctgggett
caatgagaac
ggagtacaag
gccctccaaa
catgagcacc
tggccacatc
gctggcecagg
ctggatcaaa
caggcagaag
caagaaatgg
tgtggacagc
caggctgcac
tgacctgaac
gatcactgcc
gctgcacctc
gctgcaggtyg

gagcctgctce

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680
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gtggtgaaca
tgggtccacc
tgatgaaata
cccctagtga
cgaccaaadgdg

cgcagagagg

ADN

<400> 4

atgtgaagga
agaatggcaa
gcctggaccce
agattgcect
aaagatcttt
tggagttggc
tcgcccgacg

gagtggccaa

Téng hop

gttcctgatc
ggtcaaygtyg
cccectectg
gaggatggag
attttcatta
cactccctcect

cccgggettt

Trinh tu nhén tao

47369

agctccagec
Ttccagyggca
accagatacc
gtcctgggat
gatctgtgtg
ctgcgecgcete

gcecegggegy

aggatggcca
accaggacag
tgaggattca
gtgaggcccea
ttggtttttt
gctcgctcac

cctcagtgag

ccagtggacc
cttcacccect
cccccagage
ggacctgtac
gtgtgaggaa
tgaggcegyg

cgagcgagcg

ttggccactc cctctctgeg cgctcecgeteg ctcactgagg ccgggcgacce aaaggtcgcc

cgacgcccgg gcectttgeccg ggcggcctca gtgagcgagce gagcgcgeag agagggagtg

gccaactcca tcactagggg ttcct

<210> 5
<211> 72
<212> ADN
<213>
<220>
<223>
<400> 5

gggggaggct gctggtgaat attaaccaag gtcaccccag ttatcggagg agcaaacagg

ggctaagtcc
<210> 6
<211> 233
<212> ADN
<213>
<220>
<223>

Téng hop

ac

> Tédng hop

Trinh ty nhén tao

Trinh tyu nhén tao

14

4740

4800

4860

4920

4980

5040

5100

5120

60

120

145

60

72



<400> 6
aaatgaccta
aaggttcata
tcagcaggtt
aaaagcccca
<210> 7
<211> 5
<212> ADN
<213>

<22

<223> Tbng
<400> 7
ccacc
<210> 8
<211> 49
<212> ADN
<213>
<220>
<223>
<400> 8

ttaagaatat
tttgtatggg
tgcagtcaga

ggctgggage

hop

Téng hop

47369

ttcatagaac gaatgttccg
ttacttattc tctcectttgtt
ttggcaggga taagcagcct

agccatcaca gaagtccact

Trinh tu nhé&n tao

Trinh ty nhén tao

atgctctaat
gactaagtca
agctcaggag

cattcttgge

aataaaagat ctttattttc attagatctg tgtgttggtt ttttgtgtg

<210> 9
<211> 145
<212> ADN
<213>
<220>
<223>
<400> 9

aggaacccct agtgatggag ttggccactc cctctetgceg cgctcgeteg ctcactgagg

ccgggcgace aaaggtcgec cgacgcccgg getttgeccg ggceggectca gtgagcgage

Téng hop

Trinh ty nhan tao

gagcgcgcag agagggagtg gccaa

<210> 10
<211> 7794
<212> ADN
<213>

Trinh tu nhén tao

15

ctctctagac
ataatcagaa
aagtgagtat

agg

117/157

60
120
180

233

49

60
120

145



223>

<400> 10
ttggccactc

cgacgcccgg
gccaactcca
cccagttatc
taaccaaggt
ttaagaatat
tttgtatggg
tgcagtcaga
ggctgggagce
ctgagcacct
tacctggggyg

gtggatgcca

tacaagaaga ccC

ccaccctgga
gtcaccctca
tggaagtcect
gacaaagtgt
cccactgect
aaggacctca
aaagagaaga
aagagctggce
agggcctgge
attggctgcee
gtgcactcca
ctggagatca
ctcctgetgt

gtggacagcet

Téng hop

cctctctgeg
gctttgceccg
tcactagggg
ggaggagcaa
caccccagtt
ttcatagaac
ttacttattc
ttggcaggga
agccatcaca
gcttcttcect
ctgtggagct
ggttcccacc
ctctttgt
tgggactcct
agaacatggc
ctgagggggc
tccectgggaa
ctgacccacc
actctggact
cccagaccct
actctgaaac
ccaagatgca
acaggaaatc
ttttcctgga
gccccatcac
tctgccacat

gccctgagga

cgctcgcteg
ggcggcectca
ttcctggggg
acaggggcta
atcggaggag
gaatgttccg
tctectttgtt
taagcagcct
gaagtccact
gtgcetgetg
ttcttgggac
cagagtgccc
ggagttcact
gggacccacc
ctcccaccct
tgagtatgat
gagccacacc
ctgcctgacc
gattggggcc
gcacaagttc
caagaactcc
cactgtgaat
tgtctactgg
gggccacacc
cttcctcact
cagctcccac

gccacagctc

47369

ctcactgagg
gtgagcgagc
aggctgctgg
agtccaccgg
caaacagggg
atgctctaat
gactaagtca
agctcaggag
cattcttgge
aggttctgcet
tacatgcagt
aaatccttcc
gaccacctgt
attcaggctg
gtgagcctgce
gaccagacct
tatgtgtggc
tactcctacc
ctgctggtgt
attctcctgt
ctgatgcagg
ggctatgtga
catgtgattg
ttcctggtca
gcccagaccce
cagcatgatg

aggatgaaga
16

ccgggcgacce
gagcgcgcag
tgaatattaa
gg9g9aggctge
ctaagtccac
ctctctagac
ataatcagaa
aagtgagtat
aggccaccat
tctctgccac
ctgacctggg
cattcaacac
tcaacattgc
aggtgtatga
atgctgtggg
cccagaggga
aggtcctcaa
tttctcatgt
gcagggaggyg
ttgctgtctt
acagggatgc
acaggagcct
gcatggggac
ggaaccacag
tgctgatgga
gcatggaggc

acaatgagga

aaaggtcgcc
agagggagtg
ccaaggtcac
tggtgaatat
aaatgaccta
aaggttcata
tcagcaggtt
aaaagcccca
gcagattgag
caggagatac
ggagctgect
ctctgtggte
caaacccagg
cactgtggtc
ggtcagctac
gaaggaggat
ggagaatggc
ggacctggtc
ctccectggec
tgatgagggc
tgcctctgece
gcctggactc
aacccctgag
acaggccagc
cctcggacag
ctatgtcaag

ggctgaggac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1326
1380
1440
1500
1560

1620
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tatgatgatg
ccatccttca
attgctgctg
agctacaaga
gtcaggttca
tctggcatcc
aagaaccagg
ctgtacagcc
ggggagatct
cccaggtgcce
ggcctgattyg
atcatgtctg
tacctgactg
cctgagttcc
cagctttectg
actgacttcc
gacaccctga
ggcctgtgga
ctcaaagtct
atctctgect
gtgagcaata
accaccctcc
aagaaagagg
aagaagacca
tccagcccce
gtggtcttce
aatgagcacc

gtgaccttcc

acctgactga
ttcagatcag
aggaggagga
gccagtacct
tggcctacac
tgggcccact
cctccaggcec
gcaggctgcce
tcaagtacaa
tcaccagata
gcccactgcet
acaagaggaa
agaacattca
aggccagcaa
tctgcctgea
tttctgtctt
ccctcettecce
ttctgggatg
cctcctgtga
acctgctcag
atgccaccaa
agtctgacca
actttgacat
ggcactactt
atgtcctcag
aagagttcac
tgggactccet

gcaaccaggc

ctctgagatg
gtctgtggcecc
ctgggactat
caacaatggc
tgatgaaacc
cctgtatggg
ctacaacatc
aaagggggtg
gtggactgtec
ctactccagc
catctgctac
tgtgattctg
gcgcttectg
catcatgcac
tgaggtggcce
cttctctggce
attctctggg
ccacaactct
caagaacact
caagaacaat
cccacctgtc
ggaggagatt
ctatgacgag
cattgctgct
gaacagggcc
tgatggcagc
gggcccatac

ctccaggccce

47369

gatgtggtcc
aagaaacacc
gccccactgg
ccacagagga
ttcaagacca
gaggtggggy
tacccacatg
aaacacctca
actgtggagyg
tttgtgaaca
aaggagtctg
ttctctgtct
cccaaccctg
tccatcaatg
tactggtaca
tacaccttca
gagactgtgt
gacttccgca
ggggactact
gccattgagc
ctgaaacgcc
gactatgatg
gacgagaacc
gtggagcgcc
cagtctggct
ttcacccagc
atcagggctyg

tacagcttct
17

gctttgatga
ccaagacctg
tcctggeccce
ttggacgcaa
gggaggccat
acaccctgct
gcatcactga
aggacttccc
atggaccaac
tggagaggga
tggaccagag
ttgatgagaa
ctggggtgca
gctatgtgtt
ttctttctat
aacacaagat
tcatgagcat
acaggggcat
atgaggacag
ccaggagctt
accagaggga
acaccatttc
agagcccaag
tgtgggacta
ctgtgccaca
ccctgtacag
aggtggagga

acagctccct

tgacaacagc
ggtgcactac
tgatgacagg
gtacaagaaa
tcagcatgag
catcatcttc
tgtcaggccc
cattctgcct
caaatctgac
cctggcectcet
gggaaaccag
caggagctgg
gctggaggac
tgacagcctc
tggggcceag
ggtgtatgag
ggagaaccct
gactgccctg
ctatgaggac
cagccagaat
gatcaccagg
tgtggagatg
gagcttccag
tggcatgagc
gttcaagaaa
aggggagctg
caacatcatg

catcagctat

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300
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gaggaggacc
aagacctact
aaggcctggg
ggcccactce
gtgcaggagt
gagaacatgg
aaagagaact
gtcatggecc
attcactcca
abtggccecctgt
gotggeatcet
cbgttcctgg
agggacttcc
ctccactact
gtggacctgc
ttctccagec
cagacctaca
tctggcatca

cccacccact

O

tcctgcagca
tccagctact
cagggaagga
gacttccaga
accagcatgt
ctcttettce
gtggtgaaca
tgggtccacc

tgatgaaata

agaggcaggg
tctggaaagt
cctacttctc
tggtctgcca
ttgccctett
agcgcaactg
accgcttcca
aggaccagag
tccacttctc
acaacctcta
ggagggtgga
tctacagcaa
agatcactgc
ctggatccat
tggcccccat
tgtacatcag
gaggcaactc
agcacaacat
acagcatccg
tgccecctggg
tcaccaacat
gcaatgcctg
agaccatgaa
atgtgaagga
agaatggcaa
gcctggaccc
agattgccet

aaagatcttt

ggctgagcea
ccagcaccac
tgatgtggac
caccaacacc
cttcaccatc
cagggcccca
tgccatcaat
gatcaggtgg
tgggcatgtc
ccctggygygtce
gtgcctcatt
caagtgccag
ctctggccag
caatgcctgg
gatcatccat
ccagttcatce
cactggaaca
cttcaacccc
cagcaccctc
catggagagc
gtttgccacc
gaggccccag
ggtcactggg
gttcctgatce
ggtcaaggtg
ccccectectyg
gaggatggag

attttcatta

47369

cgeaagract
atggocooda
ctggagaadgqg
ctgascccetyg
tttgatgaaa
tgcaacattc
ggctacatca
tacctgcttt
ttcactgtge
tttgagactyg
ggggagcacc
accccectygg
tatggccagt
agcaccaagg
ggcatcaaga
atcatgtaca
ctcatggtct
ccaatcatcg
aggatggagc
aaggccattt
tggagcccaa
gtcaacaacc
gtgaccaccc
agctccagcec
ttccagggca
accagatacc
gtcctgggat

gatctgtgtg
18

ttgtgaaacc
ccaagyatga
atgtgcactc
cccatggaag
ccaagagctg
agatggagga
tggacaccct
ctatgggctce
gcaagaagga
tggagatgct
tgcatgctgg
gaatggccte
gggcccccaa
agccattcag
ccecagggggce
gcctggatgg
tctttggcaa
ccagatacat
tgatgggctg
ctgatgccca
gcaaggccag
caaaggagtg
agggggtcaa
aggatggcca
accaggacag
tgaggattca
gtgaggccca

ttggtttttt

caatgaaacc
gtttgactgce
tggcctgatt
gcaagtgact
gtacttcact
ccccaccttc
gcctgggcet

caatgagaac
ggagtacaag
gccctccaaa
catgagcacc
tggccacatc
gctggcecagg
ctggatcaaa
caggcagaag
caagaaatgg
tgtggacagc
caggctgcac
tgacctgaac
gatcactgcc
gctgcacctc
gctgcaggtyg
gagcctgcectce
ccagtggacc
cttcacccct
cccccagagce
ggacctgtac

gtgtgaggaa

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980
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cccctagtga
cgaccaaagg
cgcagagagyg
ctgtttcctg
ataaagtgta
tcactgcccg
cgcgegggga
ctgcgetegg

ttatccacag

gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttecage
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgectcecca

aatagtttgc

tggagttggce
tcgceccgacg
gagtggccaa
tgtgaaattyg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcceectgg
tgtccgeett
tcagttcggt
ccgaccgcetg
tatcgccact
ctacagagtt
tctgcgetcet
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgce
taaaccagcc
tccagtctat

gcaacgttgt

cactccctct
cccgggettt
gacgatttaa
ttatccgctc
tgcctaaﬁga
gggaaacctg
gcgtattggg
gcggcegagceg
taacgcagga
cgegttgetg
ctcaagtcag
aagctccctce
tctccetteg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagce
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagg
taattgttgc

tgccattgcet

47369

ctgcgcgete
gceegyggegg
atgacaagct
acaattccac
gtgagctaac
tcgtgccage
cgctctteccg
gtatcagctc
aagaacatgt
gcgtttttcc
aggtggcgaa
gtgcgctcte
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacce
gccgagcgca
cgggaagcta

acaggcatcg

19

gctcgctcac
cctcagtgag
tggcgtaatc
acaacatacg
tcacatgaat
tgcattaatg
cttcctcget
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
‘cgctttctea
“tgggctgtat
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag

tggtgtcacg

tgaggceggg
cgagcgagcg
atggtcatag
agccggaagce
tgcgttgcgce
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
ccccectgac
actataaaga
cctgccgett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
taéa;gaaca
tggtagctct
gcagcagatt
gtctgacgcect
aaggatcttc
atatgagtaa
gatctgtcta
acgggagggc
ggctccagat
tgcaacttta
ttcgccagtt

ctcgtecgttt

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660
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ggtatggcett
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgcectgttga
tttactttca
gyaataaggyg
agcatttatce
aaacaaatag
attattatca
cgtttcggtyg
tgtctgtaag
gggtgtcggg
atgcggtgtyg

ccattcaggc

cagctggcga
cagtcacgac
<210> 11
<211> 15
<212> PRT
<213>
<220>
<223>
<400> 11

cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgttte
cgacacggaa
agggttattg
gggttccgeg
tgacattaac
atgacggtga
cggatgccgg
gctggcttaa
aaataccgca
tgcgcaactg
aagggggatg

gttgtaaaac

Téng hop

cggttcccaa
ctcctteggt
tatggcagca
tggtgagtac
cccggcecgtceca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagce
cacatttccc
ctataaaaat
aaacctctga
gagcagacaa
ctatgcggca
cagatgcgta
ttgggaaggg
tgctgcaagg

gacggccagt

Trinh tyu nhan tao

47369

cgatcaaggce
cctcecgateg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggce
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc
aggcgtatca
cacatgcagc
gcccgtcagg
tcagagcaga
aggagaaaat
cgatcggtgce
cgattaagtt

gaattcctcg

gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcectttttea
ttgaatgtat
cacctgacgt
cgaggccctt
tccecggagac
gcgcgtcagce
ttgtactgag
accgcatcag
gggcctcttce
gggtaacgcc

agatttaaat

atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat
ctaagaaacc
tcgtctcecgeg
ggtcacagct
gggtgttgge
agtgcaccat
gcgccattcg
gctattacgc

agggttttcc

gacg

Val Ser Asn Asn Val Ser Asn Asn Ala Thr Asn Asn Ala Thr Asn

1
<210> 12
<211> 45

g

10

20

15

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740

7794
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47369

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Tdng hop

<400> 12

gtgagcaaca atgtgagcaa caatgccacc aataatgcta ccaac

<210> 13

<211> 11

<212> PRT

<213> Trinh tu nhan tao

07

[3S]

ANVAN

0
3

VARV

i)

Do

- Téng hop
<400> 13

Val Ser Asn Asn Ala Thr Asn Asn Val Ser Asn

1 5 10
<210> 14
<211> 33

<212> ADN
<213> Trinh ty nhan tao

4

<2
2

NN

0
3 Téng hop

v

<400> 14 ,
gtgagcaaca atgccaccaa caatgtgagc aac

<210> 15

<z11> 7

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Tbéng hop

<400> 15

YVal Ser Asn Asn Ala Thr Asn
1 5

<210> 16

<211> 21

<212> ADN

<213> Trinh tu nhédn tao

<220>
21

45

33
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<27%»  Téng hop

400> 16
gtgagcaata atgccaccaa ¢

<210> 17

<211> 4

<212> PRT

<213> Trinh tu nhan tao

<223> Téng hop
<400> 17

Val Ser Asn Asn
1

<Z10> 18
<211> 2
<212> ADN

<213> Trinh ty nhan tao

Téng hop

<400> 18
gtgagcaata at

<210> 19

<211> 3

<212> PRT

<213» Trinh tyu nhan tao

<220>
<223> Tbéng hop

<400> 19

Arg Ser Leu

1

<210> 20

<211> 9

<212> ADN

<213>» Trinh ty nhan tao
<220>

<223> Téng hop

<400> 20
aggagcctyg

47369

22

21

12
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A
v,

AN
SIISEN]

I e
N = O
AR,

w
\

.

NI
NN
w O
VAR,

VANEVAN

<400>

Ala Thr Asn Val Ser Asn Asn Ser Ala Thr Ser Ala Asp Ser Ala Val
10

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

<2
<2

[NORNN]
w o

>

<400>

goccactaatg tgtctaacaa ctctgctacce tctgctgact ctgctgtgag ¢

<210>
<211>
<212>

<213>

w O
V

FANEIVAN
[NORNAN]
[SORN]
vV

<400>

47369

21

17

PRT

Trinh tu nhan tao

Téng hop

21

5

22

51

ADN

Trinh ty nhan tao

Téng hop

22

PRT
Trinh tu nhé&n tao

Téng hop

23

Ala Thr Asn Tyr Val Asn Arg Ser Leu

1

<210>
<211>
<212>

<213>

<220>

<223>

<400>

5

24

27

ADN

Trinh tu nhan tao

Téng hop

24

gccaccaact atgtgaacag gagcctg

51

27
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Ala Val

Gly Cys
50

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

<220>

<223>

<400>

25

21

PRT
Trinh tu
Téng hop
25

Asn Tyr
Ser Gln

20

26

63

PRT

Trinh tu

Téng hop
26

Cys Ala

Ala Gly
20

Cys Cys
35

Thr Gly
27

14

PRT

Trinh tu

Téng hop

27

47369

nhan tao

126/157

Val Asn Arg Ser Leu Ser Ala Thr Ser Ala Asp Ser

5 10

Asn

nhan tao

Cys Cys Ala Ala Cys Thr Ala Thr
5 10

Gly Ala Gly Cys Cys Thr Gly Thr
25

Thr Cys Thr Gly Cys Thr Gly Ala
40

Thr Gly Ala Gly Cys Cys Ala Gly
55 60

nhan tao

24

Gly Thr

Cys Thr

30

Cys Thr

Ala Ala

15

Gly Ala

15

Gly Cys

Cys Thr

Thr



47369 127/157

val Ser Asn Asn Val Ser Asn Ala Val Ser Ala Val Ser Ala
1 5 10
<210> 28
<211> 42
<212> ADN
<213> Trinh tu nhdn tao
<220>
<223> Téng hop
<400> 28
gtgagcaaca atgtgagcaa tgctgtgtct gctgtgtctg ct 42
<210» 29
<211> 1o
<212> PRT
<213> Trinh ty nhan tao
20>
<223> Téng hop
<400> 29

Ile Thr Val Ala Ser Ala Thr Ser Asn Ile Thr Val Ala Ser Ala Asp

1 5 10 15
<210> 30

<211> 48

<212> ADN

<213> Trinh ty nhén tao

<220>

<223>» Téng hop

<400> 30

atcactgtgg cctctgccac ctctaacatc actgtggcct ctgctgac 48
<210> 31

<211> 10

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Tbéng hop

<400> 31

Tle Thr Val Thr Asn Ile Thr Val Thr Ala

1 5 10

25



<400>

32
30
ADN
Trinh tu

Téng hop

32

47369

nhan tao

atcactgtga ccaacatcac tgtgactgcc

<400>

33
10
PRT
Trinh tu

Téng hop

33

Gln Thr Val Thr

1

<210>
<z11>
<212>
<213>

N

<220>
<L23>

3

[\

<400>

34

30

ADN
Trinh tu

Téng hop

34

nhéan tao

“‘Asn Ile Thr Val Thr Ala

5 10

nhan tao

cagactgtga ccaacatcac tgtgactgcec

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Ala Thr Asn Val Ser Asn Asn Ser Asn Thr Ser Asn Asp Ser Asn Val

1

35

17

PRT
Trinh tu

Téng hop

35

nhan tao

5 10

26

30

30
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<210» 36
<211>» b1
<212> ADN
<213>
<220>

<223

<400> 36

> Téng hop

Trinh tu nhan tao

47369

gccactaatg tgtctaacaa cagcaacacc agcaatgaca gcaatgtgtc t

37
> 4374
ADN

<400> 37
atgcagattyg

accaggagat
ggggagctgce
acctctgtygg
gccaaaccea
ga%actgtgg
ggggtcagcet
gagaaggagg
aaggagaatg
gtggacctgg
ggctcecctygg
tttgatgagg
gctgectcectg
ctgcctggac
acaacccctyg
agacaggcca
gacctcggac

gcctatgtca

Téng hop

agctgagcac
actacctggg
ctgtggatgce
tctacaagaa
ggccaccctg
tcatcaccct
actggaaggc
atgacaaagt
gccccatgge
tcaaggacct
ccaaagagaa
gcaagagctg
ccagggcectg
tcattggctg
aggtgcactc
gcctggagat
agttcctgcet

aggtggacay

> Trinh ty nhan tao

ctgcttcttc
ggctgtggag
caggttccca
gaccctcecttt
gatgggactc
caagaacatg
ctctgagggg
gttccctggg
ctctgaccca
caactctgga
gacccagacc
gcactctgaa
gcccaagatg
ccacaggaaa
cattttcctg
cagccccatce
gttctgccac

ctgccctgag

ctgtgcctge
ctttcttggg
cccagagtgce
gtggagttca
ctgggaccca
gcctcccacc
gctgagtatg
ggcagccacé.
ctctgcctga
ctgattgggg
ctgpacaagt
accaagaact
cacactgtga
tctgtctact
gagggccaca
accttcctca
atcagctccc

gagccacagc

27

tgaggttctg
actacatgca
ccaaatcctt
ctgaccacct
ccattcaggc
ctgtgagcct
atgaccagac
cctatgtgtg
cctactccta
ccctgectggt
tcattctect
ccctgatgca
atggctatgt
ggcatgtgat
ccttecctggt
ctgcccagac
accagcatga

tcaggatgaa

cttctctgcee
gtctgacctg
cccattcaac
gttcaacatt
tgaggtgtat
gcatgctgtg
ctcccagagg
gcaggtccte
cctttctcat
gtgcagggag
gtttgctgte
ggacagggat
gaacaggagc
tggcatgggg
caggaaccac
cctgctgatg
tggcatggag

gaacaatgag

51

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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gaggctgagg
gatgacaaca
tgggtgcact
cctgatgaca
aagtacaaga
attcagcatg
ctcatcatct
gatgtcaggc
cocattotgce
accaaatctg
gacctggect
aggggaaacc
aacaggagct
cagctggagg
tttgacagcc
attggggccc
atggtgtatg
atggagaacc
atgactgccc
agctatgagg
ttcagccaga
cagtctgacc
gactttgaca
aggcactact
catgtcctca
caagagttca
ctgggactcc

cgcaaccagg

actatgatga
gcccatccett
acattgctgc
ggagctacaa
aagtcaggtt
agtctggcat
tcaagaacca
ccctgtacag
ctggggagat
accccaggtg
ctggcctgat
agatcatgtc
ggtacctgac
accctgagtt
tccagectttc
agactgactt
aggacaccct
ctggcectgtyg
tgctcaaagt
acatctctgce
atccacctgt
aggaggagat
tctatgacga
tcattgctgce
ggaacagggc
ctgatggcag
tgggcccata

cctccaggcce

tgacctgact
cattcagatc
tgaggagéag
gagccagtac
catggcctac
cctgggccca
ggcctccagg
ccgcaggctg
cttcaagtac
cctcaccaga
tggcccactg
tgacaagagg
tgagaacatt
ccaggccagce
tgtctgcectg
cctttetgtce
gaccctctte
gattctyggga
ctcctectgt
ctacctgctc
cctgaaacgc
tgactatgat
ggacgagaac
tgtggagcgc
ccagtctggc
cttcacccag
catcagggct

ctacagcttc

47369

o)

gactctyaga
aggtctgtygg
gactgggact
ctcaacaatg
actgatgaaa

ctcctgtatg

ccctacaaca

+

ccaaaggggi’j .

aagtggactg
tactactccé
ctcatctgcet
aatgtgattc
cagcgcttcc
aacatcatgc
catgaggtgg
ttcttctctg
ccattctctg
tgccacaact
gacaagaaca
agcaagaaca
caccagaggyg
gacaccattt
cagagccéaé
ctgtgggact
tctgtgccac
cccctgtaca
gaggtggagg

tacagctccc

28

atgccccact
gcccacagag
ccttcaagac
gggaggtggg
tctacccaca
tgaaacacct
tcactgtgga
gctttgtgaa
acaaggagtc
tgttctctat
tgcccaaccc
actccatcaa
cctactggta
gctacacctt
gggagactgt
ctgacttccg
ctggggacta
atgccattga
agatcaccag
ctgtggagat
ggagcttcca
atggcatgag
agttcaagaa
gaggggagct
acaacatcat

tcatcagcta

ccgctt%gat
ccccaagacc
ggtcctggcc
gattggacgc
cagggaggcc
ggacaccctg
tggcatcact
caaggacttc
ggatggacca
catggagagg
tgtggaccag
ctttgatgag
tgctggggtyg
tggctatgtg
cattctttct
caaacacaag
gttcatgagc
caacaggggc
ctatgaggac
gcccaggagce
gaccaccctc
gaagaaagag
gaagaagacc
ctccagcccc
agtggtcttc
gaatgagcac
ggtgaccttc

tgaggaggac

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760
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cagaggcagg
ttctggaaag
gcctacttcet
ctggtctgcece
tttgcecctcet
gagcgcaact
taccgcttcecce
caggaccaga
atccacttct
tacaacctct
tygagggtgg
gtctacagca
cagatcactg
tctggatcca
ctggccccceca
ctgtacatca
agaggcaact
aagcacaaca
tacagcatcc
atgccecctgg
ttcaccaaca
agcaatgcct
aagaccatga
tatgtgaagg
cagaatggca
agcctggacc

cagattgccc

gggctgagcc
tccagcacca
ctgatgtgga
acaccaacac
tcttcaccat
gcagggccecce
atgccatcaa
ggatcaggtg
ctgggcatgt
accctggggt
agtgcctcat
acaagtgcca
cctctggcca
tcaatgcctyg
tgatcatcca
gccagttcat
ccactggaac
tcttcaaccc
gcagcaccct
gcatggagag
tgtttgccac
ggaggcccca
aggtcactgg
agttcctgat
aggtcaaggt
cccccctect

tgaggatgga

acgcaagaac
catggcccce
cctggagaag
cctgaaccct
ctttgatgaa
atgcaacatt
tggctacatc
gtacctgcett
cttcactgtg
ctttgagact
tgagggagcac
gacccccctg
gtatggccag
gagcaccaag
tggcatcaag
catcatgtac
actcatggtc
cccaatcatc
caggatggag
caaggccatt
ctggagccca
ggtcaacaac
ggtgaccacc
cagctccagc
gttccagggc
gaccagatac

ggtcctggga

47369

tttgtgaaac

gcccatggaa
accaagagct
cagatggagg
atggacaccc
tctatgggct
cgcaagaadgg
gtyggagatgc
ctgcatgetg
ggaatggcct
tgggcccecceca
gagccattca
acccaggggg
agcctggatg
ttctttggca
gccagataca
ctgatgggcet
tctgatgccc
agcaaggcca
ccaaaggagt
cagggggtca
caggatggcc
aaccaggaca
ctgaggattc

tatgaggccce

29

ccaaltgaaac
agtttgactg
ctggcctgat
ggcaagtgac
ggtacttcac
accccacctt
tgcctggget
ccaatgagaa
aggagtacaa
tgccctccaa
gcatgagcac
ctggccacat
agctggccag
gctggatcaa
ccaggcagaa
gcaagaaatg
atgtggacag
tcaggctgca
gtgacctgaa
agatcactgc
ggctgcacct
ggctgcaggt
agagcctgcet
accagtggac
gcttcaccce
acccccagag

aggacctgta

caagacctac
caaggcctgg
tggcccactc
tgtgcaggag
tgagaacatg
caaagagaac
tgtcatggcc
cattcactcc
gatggccectg
agctggcatc
cctgttectg
cagggacttc
gctccactac
agtggacctg
gttctccagce
gcagacctac
ctctggcatc
ccccacccac
ctcctgcagce
ctccagctac
ccagggaagg
ggacttccag
caccagcatg
cctcttette
tgtggtgaac
ctgggtccac

ctga

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4374
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<210> 38

<211> 5191

<212> ADN

<213>» Trinh tuy nhan tao
<220>

<223> Tdéng hop

<400> 38

ttggccactc
cgacgcccgg
gccaactcca
gaatattaac
gyaggctget
taagtccaca
tctctagaca
taatcagaat
agtgagtata
ggggcgegec
gttctgecttce
catgcagtct
atccttccca
ccacctgtte
tcaggctgag
gagcctgcat
ccagacctcc

tgtgtggcag

gctggtgtge
tctcectgttt
gatgcaggac
ctatgtgaac

tgtgattggce

cctcectctgeg
gctttgcccg
tcactagggg
caaggtcacc
ggtgaatatt
aatgacctat
aggttcatat
cagcaggttt
aaagccccag
gccaccatgc
tctgccacca
gacctggggy
ttcaacacct
aacattgcca
gtgtatgaca
gctgtggggg
cagagggaga
gtcctcaagg
tctcatgtgg
agggagggct
gctgtctttyg
agggatgctg
aggagcctge

atggggacaa

cgctcgeteg
ggcggcectca
ttcctgagtt
ccagttatcg
aaccaaggte
faagaatatt
ttgtatgggt
gcagtcagat
gctgggagcea
agattgagct
ggagatacta
agctgcctgt
ctgtggtcta
aacccaggcce
ctgtggtegt
tcagctactg
aggaggatga
agaatggccc
acctggtcaa
ccctggccaa
atgagggcaa
cctctgeccag
ctggactcat

cccctgaggt

47369

ctcactgagqg
gtgagcgagce
taaacttcgt
gaggagcaaa
accccagtta
tcatagaaca
tacttattct
tggcagggat
gccatcacag
gagcacctgce
cctgggggcet
ggatgccagg
caagaagacc
accctggatg
caccctcaag
gaagtcctct
caaagtgttc
cactgcctct
ggacctcaac
agagaagacc
gagctggcac
ggcctggecce
tggctgccac

gcactccatt

30

ccgggegacce
gagcgcgeag
cgacggggga

caggggctaa

aatgttccga
ctcotttgttg
aagcagccta
aagtccactc
ttcttecctgt
gtggagcttt
ttcccaccca
ctctttgtgg
ggactcctgg
aacatggcct
gagggggctg
cctgggaaga
gacccaccct
tctggactga
cagaccctge
tctgaaacca
aagatgcaca
aggasatctg

ttcctggagg

aaaggtcgcce
agagggagtg
ggctgetggt
gtccaccggg
aaacaggggc
tgctctaatc
actaagtcaa
gctcaggaga
attcttggca
gcctgcectgag
cttgggacta
gagtgcccaa
agttcactga
gacccaccat
cccaccctgt
agtatgatga
gccacaccta
gcctgaccta
ttggggccct
acaagttcat
agaactccct
ctgtgaatgg
tctactggca

gccacacctt

60

120

180

240

300

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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cctggtcagyg
ccagaccctg
gcatgatggce
gatgaagaac
tgtggtccgce
gaaacacccc
cccactggte
acagaggatt
caagaccagg
ggtgggggac
cccacatgge
acacctcaag
tgtggaggat
tgtgaacatg
ggagtctgtyg
ctctgtecttt
caaccctgct
catcaatggc
ctggtacatt
caccttcaaa
gactgtgttec
cttccgcaac
ggactactat
cattgagccc
gaaacgccac
ctatgatgac
cgagaaccag

ggagcgectyg

aaccacagac
ctgatggacc
atggaggcect
aatgaggagg
tttgatgatyg
aagacctggg
ctggcccctg
ggacgcaagt
gaggccattce
accctgctca
atcactgatg
gacttcccca
ggaccaacca
gagagggacc
gaccagaggg
gatgagaaca
ggggtgcagce
tatgtgtttg
ctttctattg
cacaagatgg
atgagcatgg
aggggcatga
gaggacagct
aggagcttca
cagagggaga
accatttctg
agcccaagga

tgggactatg

aggccagcct
tcggacagtt
atgtcaaggt
ctgaggacta
acaacagccc
tgcactacat
atgacaggag
acaagaaagt
agcatgagtc
tcatcttcaa
tcaggcccct
ttctgcctgg
aatctgaccc
tggcctctgg
gaaaccagat
ggagctggta
tggaggaccc
acagcctcca
gggcccagac
tgtatgagga
agaaccctgg
ctgccctget
atgaggacat
gccagaatgt
tcaccaggac
tggagatgaa
gcttccagaa

gcatgagctc

47369

ggagatcagca
cctgectrgttc
ggacagctgc
tgatgatgac
atccttcatt
tgctgctgag
ctacaagagc
caggttcatg
tggcatcctyg
gaaccaggcc
gtacagccgce
ggagatcttc
caggtgccte
cctgattggc
catgtctgac
cctgactgag
tgagttccag
gctttctgtc
tgacttcctt
caccctgacc
cctgtggatt
caaagtctcc
ctctgcctac
gégcaataat
caccctccag
gaaagaggac
gaagaccagg

cagcccccecat

31

cccatcacct
tgccacatca
cctgaggagc
ctgactgact
cagatcaggt
gaggaggact
cagtacctca
gcctacactg
gécccactcc
tccaggccect
aggctgccaa
aagtacaagt
acéagatact
ccactgctca
aagaggaatg
aacattcagc
gccagcaaca
tgcctgcatg
tctgtcttct
ctcttcccecat
ctgggatgcc
tcctgtgaca
ctgctcagcea
gccaccaacc
tctgaccagg
tttgacatct
cactacttca

gtcctcagga

tcctcactge
gctcccacca
cacagctcag
ctgagatgga
ctgtggccaa
gggactatgc
acaatggccc
atgaaacctt
tgtatgggga
acaacatcta
agggggtgaa
ggactgtcac
actccagcectt
tctgctacaa
tgattctgtt
gcttcctgcece
tcatgcactc
aggtggccta
tctctggcta
tctctgggga
acaactctga
agaacactgg
agaacaatgc
cacctgtcct
aggagattga
atgacgagga
ttgctgctgt

acagggccca

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120
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gkbctggetet
cacccagccc
cagggctgag
cagcttctac
caagaacttt
ggcccccace
ggagaaggat
gaaccctgcec
tgatgaaacc
caacattcag
ctacatcatg
ccrtgetttet
cactgtgcgc
tgagactgtg
ggagcacctg
ccccecctggga
tggccagtgg
caccaaggag
catcaagacc
catgtacagc
catggtcttc
aatcatcgcc
gatggagctg
ggccatttct
gagcccaagc
caacaaccca
gaccacccad

ctccagccag

gtgccacagt
ctgtacagag
gtggaggaca
agctccctca
gtgaaaccca
aaggatgagt
gtgcactctyg
catggaaggc
aagagctggt
atggaggacc
gacaccctgc
atgggctcca
aagaaggagg
gagatgctgc
catgctggca
atggcctcectg
gcccccaagce
ccattcagcet
cagggggcca
ctggatggca
tttggcaatg
agatacatca
atgggctgtyg
gatgcccaga
aaggccaggce
aaggagtggce
ggggtcaaga

gatggccacc

tcaagaaagt
gggagctgaa
acatcatggt
tcagctatga
atgaaaccaa
ttgactgcaa
gcctgattgg
aagtgactgt
acttcactga
ccaccttcaa
ctgggcttgt
atgagaacat
agtacaagat
cctccaaagce
tgagcaccct
gccacatcag
tggccaggct
ggatcaaagt
ggcagaagtt
agaaatggca
tggacagctc
ggctgcaccc
acctgaactc
tcactgcctc
tgcacctcca
tgcaggtgga
gcétgctcac

agtggaccct

47369

ggtcttccaa
tgagcacctyg
gaccttccge
ggaggaccag
gacctacttc
ggcctgggee
cccactcctg
gcaggagttt
gaacatggag
agagaactac
catggcccag
tcactccatc
ggccctgtac
tggcatctgg
gttcetggte
ggacttccag
ccactactct
ggacctgctg
ctccagcctg
gacctacaga
tggcatcaag
cacccactac
ctgcagcatg
cagctacttc
gggaaggagce
cttccagaag
cagcatgtat

cttcttccag
32

gagttcactg
ggactcctygg
aaccaggcect
aggcaggggg
tggaaagtcc
tacttctctg
gtctgccaca
gccctcttet
cgcaactgca
cgcttecatg
gaccagagga
cacttctctg
aacctctacc
agggtggagt
tacagcaaca
atcactgcct
ggatccatca
gcccceccatga
tacatcagcc
ggcaactcca
cacaacatct
agcatccgca
cccctgggcea
accaacatgt
aatgcctgga
accatgaagg
gtgaaggagt

aatggcaagg

atggcagctt
gcccatacat
ccaggcccta
ctgagccacg
agcaccacat
atgtggacct
ccaacaccct
tcaccatctt
gggccccatg
ccatcaatgg
tcaggtggta
ggcatgtctt
ctggggtctt
gcctcattgg
agtgccagac
ctggccagta
atgcctggag
tcatccatgg
agttcatcat
ctggaacact
tcaaccccce
gcaccctcag
tggagagcaa
ttgccacctg
ggccccaggt
tcactggggt
tcctgatcag

tcaaggtgtt

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740

4800
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cagatacctyg
cctgggatgt
taataaaaga
tcgcgaagga
ctgaggccgg

gcgagcgage

A
O

9
351
PRT
Trin

)

3
2

A
VoV

[NSRENO I
S
Lo DN
v

VANERAN
D
b

.

NN
&)

NSRS

[NSERN]
w O
\VARRVZ

Ténq

<400> 39

Met

Gln Ile

Cys Phe Ser

Trp Asp Tyr

35

Pro Pro

50

Lys Lys

Lys Pro
Ala

Val

Val
115

His Pro

caggacaget

)

iggattcac

(o}

gaggcccagyg
tctttatttt
acccctagtg
gcgaccaaag

gcgcagagag

h tu

hop

Glu

Ala

ol
4

Gln
Arg Val
Thr

Leu

Pro
85

Arg

Tyr
100

Asp

Ser Leu

Ser

Pro

Phe

70

Pro

Thr

His

tcacccctgt
cccagagety
acctgtactyg
cattagatct
atggagttgg
gtcgcccgac

ggagtggcca

nhan tao

Thr
Arg

Tyr

Leu
40

Asp

Lys Ser

55

Val Glu

Met

Trp

Val

Ala Val

120

47369

ggtgaacagc

ggtccaccag

atgagcggcc
gtgtgttggt
ccactccctc
gcccgggett

a

Phe Leu

Tyr Leu Gly

25

Gly Glu Leu

Phe Pro Phe

Phe Thr Asp

75

Leu
90

Gly

Ile
105

Thr Leu

Gly Val Ser

33

Cys

ctggaccccce

tttttgtgtg
tctgcgeget

tgcccgggeg

Leu Leu

Ala Glu

30

Val

Pro

Asp

Thr

Ser

Leu Phe

Thr

Met
110

Asn

Tyr Trp

125

ccctcectgac
ggatggaggt
gcagtatcga
ttaattaagc
cgctcgcetcea

gcctcagtga

Arg Phe

15

Leu Ser

Ala Arg
Val

Val

Ile
80

Asn

Ala Ser

Ala

4920

4980

5040

5100

5160

5191
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Glu

Tyr

Gly

Gln T

Val

Tyr

Leu
305

Asp

Asp

Glu

Leu

Ser

Asn

Trp

Leu

290

Leu

Gly

Ala

Val

Asn

r Leu

Trp

Arg

His

275

Glu

Ile

Gly

Met

Glu

03]

[\
o D
=)

=

Val

Cly

Ser

Gln

Glu
340

Pro

Pro

Val

Val

Lys

Leu

Tle

His

Pro

Phe

325

Ala

Gly
150

Met

Asp

Phe

- Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

=
w 0
o

Ala

Leu

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Gln

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

47369

Leu

Asn

Ile

265

Thr

Val

Leu

Val
345

Pro

170

Asp

Ser

Fhe

Ser

Met

Gly

Thr

Arg

His
330

Glin o Arg G

-
G
o1 =

Leu
Leu
Leu
Ala
Leu
235
His
Cys

Pro

Ala
315

140

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gin

Ser

@]
=3
0]

Tre

Phe

Gln

vVal

Arg

Arg

Thr

w
()
[

Lys G

Gln

Thr

- Gly

190

Asp

Asp

Asn

Lys

270

Gln

Leu

His G

Glu
350

Val

Tyr

175

Leu

Lys

Glu

Ser

Ala

Leu

Glu

1 Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro
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Gln

Pro

385

Trp

Leu

Asn

Ala

Ser

Leu

His

Lys

45

AsSp

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr
530

o Arg

Leu

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Phe

Thr

500

His

Trp

Leu

Ser

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly
565

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Glu

360

Val

Ser

Glu

Arg

Arg

440

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

47369

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu
570

=
-~

Phe
Lys
395
Asp
Lys
Lys
Glu
Glu
475
Pro
Ser
Leu

Gly

Phe
555

Asp
380
Lys
Trp
Ser
Lys
Ala
460
Val
Tyr
Arg
Pro
Pro
540

Val

Ile

Tyr
365

Asp

His

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

~

lvys

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Tle

Leu

510

Glu

Lys

Met

Tyr

Asp

Asn

Lys

Ala

415

Leu

His

Thr

Tyr

495

Pro

Tle

Ser

Glu

Lys
575

Asp

Ser

Thr

400

Pro

Met

Glu

Leu

480

Pro

Lys

Phe

Arg
560

Glu
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Ser

Ile

Asn

Phe

Tyr I

Ser

Gly
705

Met

Asn

Val

Leu

Ile
610

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr
770

e Glu

Asp

Phe

595

Gln

Phe

(93]
5
=

Leu

Tyr

675

Trp

Ala

Glu

Ala

755

Arg

Lys

Gln

580

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Thr

Arg

Val

Ala

Gln

645

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Pro
790

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Trp

Glu
600
Asn

Ile

Val

Lys
680
Thr
His
Ser
Asp
Ser
760

Asn

Phe

47369

[Salm el
=

«
1 (T

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ala

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

His

" 36

Gly

Ser

635

Phe

Tyr

Met

Asp

715

Ala

Gln

Thr

Arg
795

- ASpP

"rp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Thr

Lys

Tyr

605

Gln

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Pro

Arg
590

Leu

Leu |

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Met

Thr

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Pro

Val

Glu

Asp

Val

640

Trp

Thr

Pro

Gly

720

Asp

Lys

Pro

Asp

Lys
800
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Pro

Glu

w2
o
I

Asp

865

Lys

Val

Leu

Asn

Ser

Gln

Thr

Thr

Leu

850

Met

Ser

Ala

Val

930

Ser

Gly

Phe
1010

Asn

Pro

Phe

835

Ser

Val

Ala

915

His

Pro

Asp

Trp

Lys
995

Lys Val Ser Ile Ser

val

His

820

Ser

Glu

Phe

Thr

Thr

900

Gly

Tyr

Leu

Ser

Gly

980

Arg

Asp

Met

Thr

Thr

Asp

Thr

Lys

965

Lys

Ala

- Ser

Leu

Asp

Thr

Pro
870

hr Ala

Asp

Ser

Glu

950

Leu

Asn

His

Ser

Pro

His

855

Glu

Ala

Asn

Asn

Gln

935

Ser

Leu

Val

Leu

Ser

840

Phe

Thr

Leu

Thr

920

Leu

Gly

Glu

Ser

Pro
1000

47369

el

Arg

Gly

Glu

Ile

905

Ser

Asp

Gly

Ser

Ser
985

Ala Leu Leu Thr Lys

Pro

Leu

Leu

890

Ser

Ser

Thr

Pro

Gly

970

Thr

Leu

Ala

Gln

Gln

875

Lys

Thr

Leu

Thr

Leu

955

Leu

Glu

Gln

Ile

Leu

860

Leu

Lys

Ile

Gly

Leu

940

Ser

Met

Ser

Asp

845

His

Arg

Leu

Pro

Phe

Leu

Asn

Gly

Arg

Ala

830

Ser

His

Leu

Asp

Ser
910

o Pro

Gly

Ser

Ser

Arg
990

Asp Asn Ala

1005

Leu Leu Lys Thr Asn

1015

37

1020

Gln

815

Lys

Asn

Ser

Asn

Phe

895

Asp

Lys

Glu

Gln

975

Leu

Ser

Tyr

Asn

Gly

Glu

880

Lys

Asn

Met

Lys

Glu

960

Glu

Phe

Lys Thr Ser
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=]
6]
=

Asn  Ser Ala Thr Asn Arg Lys The lits Ile hsp Gly Pro Ser
1025 1030 1035

=

i
3

Leu Leu Ile Glu Asn Ser Pro Ser Val -~ Gln Asn Ile Leu Glu
1040 1045 1050

Ser Asp Thr Glu Phe Lys Lys Val Thr Pro Leu
1055 1060

His Asp Arg

=
o

oy @
(8]

Met Leu Met Asp Lys Asn Ala 'Thr Ala Leu Arg Leu Asn His Met
1070 1075 1080

Ser Asn Lys Thr Thr Ser Ser Lys Asn Met Glu Met Val Gln Gln
1085 1090 1095

Lys Lys Glu Gly Pro Ile Pro Pro Asp Ala Gln Asn Pro Asp Met

1100 1105 1110
Ser Phe Phe Lys Met Leu Phe Leu Pro Glu Ser Ala Arg Trp Ile

1115 1120 1125

Gln Arg Thr His Gly Lys Asn Ser Leu Asn Ser Gly Gln Gly Pro
1130 1135 1140

Ser Pro Lys Gln Leu Val Ser Leu Gly Pro Glu L Ser Val Glu

114¢% 1150

[
(S0}
(@]

b=

Gly Gln Asn Phe Leu Ser Glu Lys Asn Lys Val val Val Gly Lys
1160 1165 1170

Gly Glu Phe Thr Lys Asp Val Gly Leu Lys Glu Met Val Phe Pro
1175 1180 1185

Ser Ser Arg Asn Leu Phe Leu Thr Asn Leu Asp Asn Leu His Glu
1190 1195 1200

Asn Asn  Thr Eis Asn Gln Glu Lys Lys Ile Gln Glu Glu Ile Glu
1205 1210 1215

Lys Lys Glu Thr Leu Ile Gin Glu Asn Val Val Leu Pro Gln
1220 1225 1230

=
}__J
0]

38
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4is Thr val Thr Gly Thr Lys Asn Phe Met Lys Asn Leu Phe Leu
1235 1240 1245

195}
®
=

Leu Ser Thr Arg Gln Asn Val Glu Gly Tyr Asp Gly Ala Tyr
1250 1255 1260

Ala Pro Val Leu Gln Asp Phe Arg Ser Leu Asn Asp Ser Thr Asn
1265 1270 1275

Arg Thr Lys Lys His Thr Ala His Phe Ser Lys Lys Gly Glu Glu
1280 1285 1290

Glu Asn Leu Glu Gly Leu Gly Asn Gln Thr Lys Gln 1Ile Val Glu
1295 1300 1305

[
=
%}

Tyr Ala Cys Thr Thr Arg Ile Ser Pro Asn Thr Ser Gln Gln
1310 1315 1320

Asn Phe Val Thr Gln Arg Ser Lys Arg Ala Leu Lys Gln Phe Arg
1325 1330 1335

leu Pro Leu Glu Glu Thr Glu Leu Glu Lys Arg Ile Ile Val Asp
1340 1345 1350

Asp Thr Ser Thr Gln Trp Ser Lys Asn Met Lys His Leu Thr Pro
1355 1360 1365

Ser Thr Leu Thr Gln Ile Asp Tyr Asn Glu Lys Glu Lys Gly Ala
1370 1375 1380

Tle Thr Gln Ser Pro Leu Ser Asp Cys Leu Thr Arg Ser His Ser
1385 1390 1395

Ile Pro Gln Ala Asn Arg Ser Pro Leu Pro Ile Ala Lys Val Ser
1400 1405 1410

Ser Phe Pro Ser Ile Arg Pro Ile Tyr Leu Thr Arg Val Leu Phe
1415 1420 1425

Gln Asp Asn Ser Ser His Leu Pro Ala Ala Ser Tyr Arg Lys Lys
1430 1435 1440

39
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Asp Ser Gly Val Gln Glu Ser Ser His Phe Leu Gln Gly Ala Lys
1445 1450 1455

Lys Asn Asn Leu Ser Leu Ala Ile Leu Thr Leu Glu Met Thr Gly
1460 1465 1470

Asp Gln Arg Glu Val Gly Ser Leu Gly Thr Ser Ala Thr Asn Ser
1475 1480 1485

val Thr Tyr Lys Lys Val Glu Asn Thr Val Leu Pro Lys Pro Asp
1490 1495 1500

Leu Pro Lys Thr Ser Gly Lys Val Glu Leu Leu Prc Lys Val His
1505 1510 1515

Ile Tyr Gln Lys Asp Leu Phe Pro Thr Glu Thr Ser Asn Gly Ser
1520 1525 1530

Pro Gly His Leu Asp Leu Val Glu Gly Ser Leu Leu Gln Gly Thr

1535 1540 1545
Glu Gly Ala Ile Lys Trp Asn Glu Ala Asn Arg Pro Gly Lys Val
155

0 1555 1560

Pro Phe Leu Arg Val Ala Thr Glu Ser Ser Ala Lys Thr Pro Ser
1565 1570 1575

Lys Leu Leu Asp Pro Leu Ala Trp Asp Asn His Tyr Gly Thr Gln
1580 1585 1590

Ile Pro Lys Glu Glu Trp Lys Ser Gln Glu Lys Ser Pro Glu Lys
1595 1600 1605

Thr Ala Phe Lys Lys Lys Asp Thr Ile Leu Ser Leu Asn Ala Cys
1610 1615 1620

Glu Ser Asn His Ala Ile Ala Ala Ile Asn Glu Gly Gln Asn Lys
1625 1630 1635

Pro Glu TIle Glu Val Thr Trp Ala Lys Gln Gly Arg Thr Glu Arg
1640 1645 1650

40



Leu

Asp

Tyr

Gly

Gly

Asp

His

Asn

Phe

Ala

Tyr

Phe

Cys
1655

Thr
1670

Asp
1685

Asp
1700

Arg
1715

Ser
1745

Gly
1760

Leu
1775

Ile
1790

Tyr
1805

Glu
1820

Phe
1835

Asp
1850

Arg

Thr

Glua

His

Ser

Gly

Met

Pro

Trp

Cys

Thr

Ile

Asp

Tyr

Ser

Phe

Leu

Val

Ser

Arg

Lys

Asn

Thr

Ser

Glu

Phe

Thr

Leu

Thr

Leu

Lys

Val

Ala

Pro

Val

Asn

-
=
0]

Pro

Phe |

Gln

Gly

Phe

Ile

Asn

Gln

Trp

Glu
1690

Gln
1705

Ala
1720

His
1735

Pro
1780

Arg
1795

Ser
1810

Phe
1825

His
1840

Ala
1855

Met

Ser

Leu

Tyr

Asn

Val

47369

Lys

Pro

y Val

Leu

Val

Ile

Glu

Met

Phe

Lys

Arg

Arg

Val

- Arg

Arg

Ala

Glu

Pro

Ala

Glu

Glu

Ser

Arg

Asn

Phe

Gly

Ala

Ser

Asp

Asn

Pro

s

a—
OY -
o 1
()]

Glu
1680

Asp
1695

Phe
1710

Leu
1725

Gln
1755

Glu

1770

Glu
1785

Arg
1800

Gln
1815

Glu
1830

Thr
1845

Val
1860

“1ln

Ile

Phe

Gln

Trp

Ala

Glu

Leu

Val

Pro

Arg

Thr

Lys

Asp

Arg

Asp

Asp

Lys

Asp

Gln

Phe

Asn

Glu

Tyr

Lys

Asp

Leu

Glu

Ile

Lys

Tyr

Ser

Thr

Glu

Asp

Ser

Gly

Thr

Glu

Glu
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‘Lys Asp Val His Ser Gly Leu [Ile Gy Pro et Leu Val Cys His
1865 1870 1875

Thr Asn Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln
1880 1885 1890

Glu Phe Ala Leu Phe Phe Thr TIle Phe Asp Glu Thr Lys Ser Trp
1895 1900 1905

Tyr Phe Thr Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn
1910 1915 19

—
-
('\

=

. Gln M2t Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His
1925 1930 19

Ala Ile Asn Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met
1940 1945 1950

N

Ala Gln Asp Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser
1955 1960 1965

Asn Glu Asn Ile His Ser Ile His Phe Ser Gly His Val Phe Thr
1970 1975 1980

Val Arg Lys Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr
1985 1990 1995

Pro Gly Val Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly
2000 2005 2010

Tle Trp Arg Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly
2015 2020 2025

Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr Pro

2030 2035 2040
Leu Gly Met Ala Ser Gly His Ile Arg Asp Phe Gln Ile Thr Ala
2045 2050 2055

Ser Gly Gln Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu His
2060 2065 2070

42



Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ile

Pro

Arg

Ser

Ser
2075

Ile
2090

Thr
2105

Phe
2120

Arg
2135

Asp
2150

Ala
2165

Thr
2180

Met
2195

Thr
2210

Ser
2225

Pro
2240

Lys
2255

Leu
2270

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Ile

Asp

Ala

Met

Ser

Ile

Met

Gly

Ser

Arg

Asn

Lys

Arg

Tyr

Thr

Tle

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Ala
2080

Leu
2095

Gln
2110

Ser
2125

Gly
2140

Lys
2155

Leu
2170

Leu
2185

Glu
2200

Phe
2215

His
2230

Pro
2245

Thr
2260

Tyr
2275

Trp

Ala

Lys

Leu

Thr

His

Met

Ser

Thr

Leu

Lys

Gly

Val

47369

4]
10)
=

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Thr

Met

Ser

Gly

Met

Ile

Thr

Cys

Ala

Met

Gly

Trp

Thr

Glu

43

Tle

Ser

Lys

Val

Phe

His

Asp

Phe

Arg

Leu

Thr

Phe

Glu
2085

Ile
2100

Leu
2115

Lys
2130

Phe
2145

Asn
2160

Tyr
2175

Leu
2190

Ser
2205

Ala
2220

Ser
2235

Gln
2250

NSO
Lo =

Leu
2280

His

Tyr

Trp

Phe

Pro

Asn

Asp

Thr

Asn

Val

Gly

Ile

Phe

Gly

I
i,_l
(0]

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Ser

Ile

Ser

Thr

Asn

Ile

Arg

Cys

Gln

Ser

Trp

Phe

Lys

Ser
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‘Ser

Asn

Lys

2300

Ser
2315

Gln
2330

<210> 40
<211>» 42

<212>
<213>

no

-
~

-

N

2
5

AR,

<400> 40
agcttcagcecc agaatccacc tgtcctgaaa cgccaccaga dg

Asp

Leu

Glu

ADN
Trinh tu nhan

Phe

Asp

Trp

Ala

Téng hop

<210> 41

<211> 87

<212> ADN
<213>

<220>

<223> Tdéng hop
<400> 41

agcttcagce agaatgtgag caacaatgtg agcaacaatg ccaccaataa tgctaccaac

ccacctgtcc tgaaacgcca ccagagg

<210> 42
<211> 75
<212> ADN
<213>
<220>
223>

Téng hop

His

Gln

Pro

Val

Gln

Gln

Gly

Pro

His

Asp

tao

Trinh tu nhan tao

Trinh tu nhdn tao

Trp
2290

Asn
2305

Leu
2320

Gln
2335

Leu
2350

Thr

Gln

Leu

Ile

Tyr

47369

Leu

Asp

Thr

Ala

Phe

Arg

Leu

44

Phe

Tyr

Arg

]
[ )

[\
[NOR
o 3
Ui

Thr
2310

Leu
2325

Met
2340

Asn

Pro

Arg

Glu

Gly Lys

Val Vval

Ile His

Val Leu
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<210> 47

<211>» 69

<212> ADN

<212> Trinh tiy nhan tao
<220> ,

<223> Téng hop

<400> 47

agcttcagcee agaatgccac caactatgtg aacaggagcc tgccacctgt cctgaaacgce

caccagagg

<210> 48

<211>» 105

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 438
agcttcagec agaatgccac caactatgtg aacaggagec tgtctgccac ctctgctgac

tctgetgtga geccagaatcc acctgtcctg aaacgccace agagg

<210> 49

<211> 84

<212> ADN

<213>» Trinh ty nhan tao

~220%
<223> Téng hop

<400> 49
agcttcagcc agaatgtgag caacaatgtg agcaatgctg tgtctgctgt gtctgctcca

cctgtcctga aacgccacca gagg
<210> 50

<211> 90

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Tbéng hop

<400> 50
agcttcagcce agaatatcac tgtggectcet gccacctcta acatcactgt ggcctetget

gacccacctg tcctgaaacg ccaccagagg

46
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<400> 42
agcttcagcecce agaatgtgag caacaatgos acceacaaty tgagcaaccc acctgtectg

aaacgccacc agagg

<210> 43
<211> 63
<212> ADN

<213> Trinh tuy nhan tao

<220>
<223> Tdéng hop

<400> 43
agcttcagcc agaatgtgag caataatgcc accaacccac ctgtcctgaa acgccaccadg

agg

<210> 44

<211> 54

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 44
agcttcagcc agaatgtgag caataatcca cctgtcctga aacgccacca gagg

<210> 45

<211> 51

<212> ADN

<213>» Trinh ty nhan tao
<220>

<223> Tdng hop

<400> 45

agcttcagcc agaataggag cctgccacct gtcctgaaac gccaccagag g

<210> 46
<211> 93
<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Tbéng hop

<400> 46
agcttcagce agaatgccac taatgtgtct aacaactctg ctacctctgc tgactctgcet

gtgagcccac ctgtcctgaa acgccaccag agg

148/157
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<210> 51
<211> 72
<212> ADN

<213>» Trinh ty nhan tao

<220> )
<223> Tbéng hop

<400> 51
agcttcagcc agaatatcac tgtgaccaac atcactgtga ctgccccacc tgtcctgaaa

cgccaccaga Jg

210> 52

<211> 0 T2

<212> ADN

<213> Trinh tuy nhan tao
23> Tbéng hop

<400> 52
agcttcagec agaatcagac tgtgaccaac atcactgtga ctgccccacc tgtcctgaaa

cgccaccaga gg

<210> 53
<211> 93
<212> ADN

<213» Trinh ty nhan tao

<220>
<223> Tbéng hop

<400> 53
agcttcagec agaatgccac taatgtgtct aacaacagea acaccagcaa tgacagcaat

gtgtctccac ctgtcctgaa acgccaccag agg

<210> 54
<211> 2674
<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Tbng hop

<400> 54
gacgatttaa atgacaagct tggcgtaatc atggtcatag ctgtttcctg tgtgaaattg

ttatccgctc acaattccac acaacatacg agccggaagce ataaagtgta aagcctgggg

47

149/157

60

72

60

72

60

93

60

120



tgcctaatga
gggaaacctg
gcgtattggg
gcggcgageg
taacgcagga
cgecgttgetg
ctcaagtcag
aagctccctc
tcteccectteg
gtaggtcgtt
cgecttatee
ggcagcagce
cttgaagtgg
gctgaagcca
cgctggtagce
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagg
ftaattgttgc
tgccattgcet
cggttcccaa
ctccttcecggt
tatggcagca

tggtgagtac

gtgagctaac
tcgtgceccagce
cgctcttceg
gtatcagctc
aagaacatgt
gcgtttttec
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagce
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacce
gccgagcegcea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg
ctgcataatt

tcaaccaagt

tcacattaat
tgcattaatg
cttcctcget
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacgygg
gattatcaaa
tctaaagtat
ctatctcagce
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt

cattctgaga

47369

tgcgttgege
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccccectgac
actataaaga
cctgccgett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatctte
atatgagtaa
gatctgtcta
acgggagggce
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtcgttt
atcccccatg
taagttggcc
catgccatcc

atagtgtatg
48

fLcactgcccg
cgecgegggga
ctgcgetegg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcecage
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgectcecea
aatagtttgce
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct

cggcgaccga

ctttccagtc
gaggcggttt
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcceceectgg
tgtccgecett
tcagttcggt
ccgaccgcetg
tatcgccact
ctacagagtt
tctgecgetcet
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc

gccccagtgce

taaaccagcc’

tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac

gttgctcttg

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800
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ccocggogtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagce
cacatttccc
ctataaaaat
aaacctctga
gagcagacaa
ctatgcgygca
cagatgcgta
ttgggaaygy
tgctgcaagg
gacggccagt
<210>
<211>

<212>
<213>

55

ADN
<220>
<223>

<400> ©55
tggcgtaatc

acaacatacg
tcacattaat
tgcattaatg
ctteccteget
actcaaaggc
gagcaaaadgg

ataggctccg

1015

atacgggata
tcttcggygge
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc
aggcgtatca

cacatgcagc

aggagaaaat
cgatcggtge
cgattaagtt

gaattcctcg

Téng hop

atggtcatag
agccggaagce
tgcgttgecgce
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag

ccccectgac

ataccgecgcc
gaaaactcte
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat
cacctgacgt
cgaggcccett
tcccggagac
gcgcgtcagce
ttgtactgag
accgcatcag
gggcctcttce
gggtaacgcce

agatttaast

Trinh tu nhén tao

ctgtttcctg
ataaagtgta
tcactgcccg
cgcgegggga
ctgcgetcgg
ttatccacag
gccaggaacc

gagcatcaca

47369

acatajcayga
aaggatotta
ttcagcatct
cgcaaaaaag

atattattga

ttagaaaaat.’

ctaagaaacg

tcgtctcecgeg;

ggtcacagct
gggtgttgge
agtgcaccat
gcgccatteg
gctattacgce
agggttttcc

gacg

tgtgaaattg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttcgget
aatcagggga
gtaaaaaggc

aaaatcgacg

49

actttaaaag
ccgotygtiga
tttactttca
ggaataaggg
agcatttatc

aaacaaatag

‘attattatca

cgtttcggtg

. tgtctgtaag

gggtgtcggyg

atgcgatgtg

ccattcagge

cagctggcga

cagtcacgac

ttatccgctc
tgcctaatga
gggaaacctg
gcgtattggg
gcggegageg
taacgcagga
cgcgttgetg

ctcaagtcag

tgctcatcat
gatccagttce
ccagcgttte
cgacacggaa
agggttattyg
gggttccgceg
tgacattaac
atgacggtga
cggatgccgg
gctggcttaa
aaataccgca
tgcgcaactyg
aagggggatg

gttgtaaaac

acaattccac
gtgagctaac
tcgtgccage
cgctcttccg
gtatcagctc
aagaacatgt

gcgtttttcce

aggtggcgaa

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2674

60

120

180

300

360

420

480
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acccgacadqg
ctgttccgac
cgctttctea
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt

ttgtttgcaa

actataaaga
cctgcocgett
tagctcacgce
gcacgaaccc
caacccggta
agcgaggtat
ftagaagaaca
tggtagctct

goagecagahbt

taccaggcegt
accggatacc
tgtaggtatc
cccgttcage
agacacgact
gtaggcggtyg
gtatttggta
tgatccggcea

acgcgcagaa

<210> 56

<211> 861

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Téng hop

<400> 56

ttaccaatgce

agttgcctga

gtctattaat
cgttgttgcc
cagctccggt
ggttagctcc
catggttatg
tgtgactggt
ctcttgeccg
catcattgga
cagttcgatg

cgtttctggg

ttaatcagtg
ctccecegteg
atgataccgc
ggaagggccg
tgttgccggg
attgctacag
tcccaacgat
ttcggtcctce
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc

tgagcaaaaa

éggcacctat
tgtagafaac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa

caggaaggca

47369

rtococotgy aageht

bgtecogeott
tcagttcggt
ccgaccgetyg
tatcgccact
ctacagagtt
tctgcgcectct
aacaaaccac

aaaaaggatc

ctcagcgatc
tacgatacgg
ctcaccggcet
tggtcctgcea
aagtagttcg
gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgccacat
actctcaagg
ctgatcttca

aaatgccgceca

50

gtaggtcgtt
cgcettatcce
ggcagcagcce
cttgaagtgg
gctgaagcca

cgctggtagce

‘tcaagaagat

tgtctattte
gagggcttac
ccagétttat
actttatccg
ccagttaata
tcgtttggta
cccatgttgt
ttggcecgcag
ccatccgtaa
tgtatgcggce
agcagaactt
atcttaccgce
gcatctttta

aaaaagggaa

cgctccaagce
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt

ccttt

gttcatccat
catctggccc
cagcaataaa
cctccatccea
gtttgcgcaa
tggcttcatt
gcaaaaaagdc
tgttatcact
gatgctttte
gaccgagttg
tazaagtgct

tgttgagatc

540

600

660

720

780

840

900

960

1015

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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acggaaatgt tgaatactca t

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

57
7865
ADN

<220>
<223>

<400> 57
tcgcgegttt

cagcttgtcect
ttggcgyggtyg
accatatgcg
attcgccatt
tacgccagct
tttcccagtc
tggccactcc
gacgccecggg
ccaactccat
aatattaacc
gaggctgctg
aagtccacaa
ctctagacaa
aatcagaatc
gtgagtataa
gggcgcegecg
ttctgcttcet
atgcagtctg
tccttcccat

cacctgttca

caggctgagg

Téng hop

cggtgatgac
gtaagcggat
tcggggetgg
gtgtgaaata
caggctgcgce
ggcgaaaggg
acgacgttgt
ctctctgcgce
ctttgccecgg
cactaggggt
aaggtcaccc
gtgaatatta
atgacctatt
ggttcatatt
agcaggtttg
aagccccagg
ccaccatgca
ctgccaccag
acctggggga
tcaacacctc
acattgccaa

tgtatgacac

Trinh tu nhan tao

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgg
gctcgctcge
gcggcctcag
tcctgagttt
cagttatcgg
accaaggtca
aagaatattt
tgtatgggtt
cagtcagatt
ctgggagcag
gattgagctg
gagatactac
gctgcctgtg
tgtggtctac
acccaggcca

tgtggtcgtc

47369

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
tcactgaggc
tgagcgagcg
aaacttcgtc
aggagcaaac
ccccagttat
catagaacga
acttattctc
ggcagggata
ccatcacaga
agcacctgct
ctgggggctg
gatgccaggt
aagaagaccc
ccctggatgg

accctcaaga

51

gcagctcccg
tcagggcgceg
gcagattgta
aaaataccgc
ggtgcegggec
aagttgggta
cctcgagatt
cgggcgacca
agcgcgcaga
gacgggggag
aggggctaag
cggaggagca
atgttccgat
tctttgttga
agcagcctag
agtccactca
tcttcctgtg
tggagctttce
tcccaccecag
tctttgtgga
gactcctggg

acatggcctc

gagacggtca
tcagegggtg
ctgagagtgce
atcaggcgcc
tcttcgctat
acgccagggt
taaatgacgt
aaggtcgccc
gagggagtgg
gctgetggtg
tccaccgggg
aacaggggct
gctctaatct
ctaagtcaat
ctcaggagaa
ttcttggcag
cctgctgagg
ttgggactac
agtgcccaaa
gttcactgac
acccaccatt

ccaccctgtg

86l

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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agcctgecatg
cagacctccc
gtgtggcagy
tcctaccttt
ctggtgtgca
ctcctgtttyg
atgcaggaca
tatgtgaaca
gtgattggca

ctggtcagga

atgaagaaca
gtggtccgcet
aaacacccca
ccactggtcc
cagaggattg
aagaccaggg
gtgggggaca
ccacatggca
cacctcaagg
gtggaggatg
gtgaacatgg
gagtctgtgg
tctgtctttg
aaccctgctg
atcaatggct

tggtacattc

ctgtgggggt
agagggagaa
tcctcaagga
ctcatgtgga
gggagggctc
ctgtctttga
gggatgctge
ggagcctgcec
tyggyggacaac
accacagaca
C“gatggacct
tggaggccta
atgaggaggc
ttgatgatga
agacctggyt
tggccecctga
gacgcaagta
aggccattca
ccctgcteat
tcactgatgt
acttccccat
gaccaaccaa
agagggacct
accagagggg
atgagaacag
gggtgcagcet
atgtgtttga

tttctattgg

cagctactgg
ggaggatgac
gaatggcccc
cctggtcaag
cctggccaaa
tgagggcaag
ctctgccagg
tggactcatt
ccctgaggtyg
ggccagcctg
cggacagttc
tgtcaaggtg
tgaggactat
caacagccca
gcactacatt
tgacaggagc
caagaaagtc
gcatgagtcf
catcttcaag
caggcccctyg
tctgcctggg
atctgacccc
ggcctctgge
aaaccagatc
gagctggtac
ggaggaccct
cagcctccag

ggcccagact

47369

aagltcctctyg
aaagtgticce

actgectcectg

o)

jacctcaact

gagaagaccc
agctggcact
gcctggceccea
ggctgccaca
cactccattt
gagatcagcc
ctgctgttct
gacagctgcecc
gatgatgacc
tcecttecatte
gctgctgagg
tacaagagcc
aggttcatygg
ggcatcctgg
aaccaggcct
tacagccgca
gagatcttca
aggtgcctca
ctgattggcce
atgtctgaca
ctgactgaga
gagttccagg
ctttctgtct

gacttccttt

52

agggggcetga
ctgggaagag
acccaccctg
ctggactgat
agaccctgcea
ctgaaaccaa
agatgcacac
ggaaatctgt
tcctggaggg
ccatcacctt
gccacatcag
ctgaggagcc
tgactgactc
agatcaggtc
aggaggactg
agtacctcaa
cctacactga
gcccactect
ccaggcccta
ggctgccaaa
agtacaagtg
ccagatacta
cactgctcat
agaggaatgt

acattcagcg

.ccagcaacat

gcctgecatga

ctgtcttctt

gtatgatgac
ccacacctat
cctgacctac
tggggccctg
caagttcatt
gaactccctg
tgtgaatggc
ctactggcat
ccacaccttc
cctcactgcec
ctcccaccag
acagctcagg
tgagatggat
tgtggccaag
ggactatgcc
caatggccca
tgaaaccttc
gtatggggag
caacatctac
gggggtgaaa
gactgtcact
ctccagcettt
ctgctacaag
gattctgttc
cttcctgcecc
catgcactcc
ggtggcctac

ctctggctac

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000
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accttcaaac
actgtgttca
ttccgcaaca
gactactatg
attgagccca
aaacgccacc
tatgatgaca
gagaaccaga
gagcgectgt
tctyggetety
acccagccce
agggctgagg
agcttctaca
aagaactttg
gcccccacca
gagaaggatg
aaccctgccc
gatgaaacca
aacattcaga
tacatcatgg
ctgctttcta
actgtgcgca
gagactgtgg
gagcacctgc
cccctgggaa
ggccagtggg
accaaggagc

atcaagaccc

acaagatggt

tgagcatgga
ggggcatgac
aggacagcta
ggagcttcag
agagggagat
ccatttctgt
gcccaaggag
gygactatgg
tgccacagtt
tgtacagagg
tggaggacaa
gctceccteat
tgaaacccaa
aggatgagtt
tgcactctgg
atggaaggca
agagctggta
tggaggaccc
acaccctgcc
tgggctccaa
agaaggagga
agatgctgcc
atgctggcecat
tggcctctygg
cccccaagcet
cattcagctg

agggggccag

gaaccctgge
tgccctgete
tgaggacatc
ccagaatgtg
caccaggacc
ggagatgaag
cttccagaag
catgagctcc
caagaaagtq
ggagctgaat
catcatggtg
cagctatgag
tgaaaccaag
tgactgcaag
cctgattggc
agtgactgtyg
cttcactgag
caccttcaaa
tgggcttgtc
tgagaacatt
gtacaagatg
ctccaaagct
gagcaccctg
ccacatcagg
ggccaggcte
gatcaaagtg

gcagaagttc

47369

1)
o}
3
=

e

Q9
)
(@]
{1
G

CT

0

fLygatoe

L

aaagtctcect
tctgecectace
agcaataatg
accctccagt
aaagaggact
aagaccaggc
agcccccatg
gtcttccaag
gagcacctgg
accttccgceca
gaggaccaga
acctacttct
gcctgggect
ccactcctgg
caggagtttg
aacatggagc
gagaactacc
atggcccagg
cactccatcc
gccctgtaca
ggcatctgga
ttcctggtct
gacttccaga
cactactctg
gacctgctgg

tccageectgt
53

tottcooatt
tgggatgcca
cctgtgacaa
tgctcagcaa
ccaccaaccce
ctgaccagga
ttgacatcta
actacttcat
tcctcaggaa
agttcactga
gactcctggg
accaggcctce
ggcagggggc
ggaaagtcca
acttctctga
tctgccacac
ccctecttett
gcaactgcag
gcttccatgce
accagaggat
acttctctgg
acctctaccc
gggtggagtyg
acagcaacaa
tcactgcctc
gatccatcaa
cccccatgat

acatcagcca

ctctggggag
caactctgac
gaacactggg
gaacaatgcc
acctgtcctg
ggagattgac
tgacgaggac
tgctgctgtyg
cagggcccag
tggcagcttc
cccatacatc
caggccctac
tgagccacgc
gcaccacatg
tgtggacctg
caacaccctg
caccatcttt
ggccccatge
catcaatggc
caggtggtac
gcatgtcttc
tggggtcttt
cctcattggg
gtgccagacc
tggccagtat
tgcctggagce
catccatggc

gttcatcatc

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680
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atgtacagcc
atggtcttct
atcatcgecca
atggagctga
gccatttctg
agcccaagca
aacaacccaa
accacccagg
tccagccagg
cagggcaacc
agatacctga
ctgggatgtg
aataaaagat
cgcgaaggaa
tgaggccggy
cgagcgagceg
atggtcatag
agccggaage
tgcgttgcge
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
ccccecectgac
actataaaga
cctgccgett
tagctcacgc

gcacgaaccc

tggatggcaa
ttaggcaatgt
gatacatcag
tgggctgtga
atgcccagat
aggccaggcet
aggagtgget
gggtcaagag
atggccacca
aggacagctt
qgattcaccc
aggcccagga
ctttattttc
cccctagtga
cgaccaaagg
cgcagagagyg
ctgtttcctg
ataaagtgta
tcactgcccey
cgcgcegggga
ctgcgctcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc

cccgttcage

gaaatggcag
ggacagctat
gctgcacccce
cctgaactcc
cactgcctce
gcacctccag
gcaggtggac
cctgctcacc
gtggaccctc
cacccctgtq
ccagagctgg
cctgtactga
attagatctg
tggagttggce
tcgcceccgacy
gagtggccaa
tgtgaaattyg
aagcctgggg
ctttccagtce
gaggcggttt
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcccecetgg
tgtccgectt
tcagttcggt

ccgaccgetg

47369

et A ITAY
uctacadaqy
Gaoatcaago

ccoactaca

B
0

tgcagecatygc
agctacttca
ggaaggagca
ttccagaaga
agcatgtatyg
ttcttccaga
gtgaacagcc
gtccaccaga
tgagcggceceg
tgtgttggtt
cactccetet
cccgggettt
gacgatttaa
ttatccgcectce
tgcctaatga
gggaaacctyg
gcgtattggg
gcggegagced
taacgcagga
cgcgttgcectg
ctcaagtcag
aagctccctc
tcteceetteg
gtaggtcgtt

cgccttatcc

54

gcaactcecac
acaacatctt
gcatccgecag
ccctgggeat
ccazacatgtt
atgecctggag
ccatgaaggt
tgaaggagtt
atggcaaggt
tggaccccce
ttgccecctygag
ctcttagtag
ttttgtgtgt
ctgcgegcetce
gceegggcegyg
atgacaagcet
acaattccac
gtgagctaac
tcgtgecage
cgctctteceg
gtatcagcectc
aagaacatgt
gcgtttttce
aggtggcgaa
gtgcgcectcte
ggaagcgtgg
cgctccaagce

ggtaactatc

fggaacactc
caacccccca
caccctcagg
ggagagcaag
tgccacctgg
gccccaggte
cactggggtg
cctgatcagce
caaggtgttc
cctcctgacc
gatggaggtc
cagtatcgat
taattaagct
gctcgctcac
cctcagtgag
tggcgtaatc

acaacatacg

tagcattaatg
cttcctecget
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt

gtcttgagtc

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300
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caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggagggce
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtegttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat
ctaagaaacc

tcgtce

agacacgact
gtaggcggtg
gtatttggta
tgatccggea
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tcecgecteca
aatagtttgc
ggtatggcett
ttgtgcaaaa
gcagtgttat
gtaadatgct
cggcgaccyga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc
aaacaaatag

attattatca

tatcgccact
ctacagagtt
tctgcgetet
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaafta
acagttacca
ccatagttgc
gccccagtygce
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa
agggttattg

gggttccgcg

tgacattaac

47369

ggcagcagcce
cttgaagtygg
gctgaagceca
cgctggtagce
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagd
taattgttgc
tgccattget
cggttcccaa
ctcctteggt
tatggcagca
tggtgagtac
cccggegtcea
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagce
cacatttccc

ctataaaaat

55

actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttgogtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacce
gccgagegcea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatceg
ctgcataatt
tcaaccaagt
atacgggata
tcttcgggge
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc

aggcgtatca

ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcec
gaaaactctc
ccaactgatc
ggcaaaatgc
tccttttteca
ttgaatgtat
cacctgacgt

cgaggccecctt

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7865
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