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Linh vire ky thuit dwoc dé cip

Sang ché dé cap dén polypeptit phan 14p duoc va duge phdm chia polypeptit

nay.
Tinh trang ky thuét ciia sang ché

Viém xuwong khép (OA) dai dién cho réi loan co xuwong phd bién nhét. Xip xi
40 triéu nguoi My dang miéc phai; mot con sd di dugc du béo 1a ting dén 60 tridu
trong vong hai muoi nam ti 1a két qua ciia sy gia hoa dan sb va su tang tudi tho, khién
cho bénh nay 1a nguyén nhan ding thr tv gdy ra su tan phé. OA dugc dic trung boi su
thoai hoa tir tir ctia khdp bao gdm ca sun khép (gdm té bao va chét nén tao ra su boi
tron va sy dém cho khdp) va xuong dudi sun & dudi sun khdp. OA cod thé duoc coi 1a
hau qua ciia nhiéu yéu td gay bénh khac nhau. Vi du, ¢6 thé do cing thing co sinh hoc
bat thuong hodc sy bit thuong di truyén hoic méc phai ctia sun khép hodc xwong. Cac
liéu phép didu tri OA hién nay bao gém su giam dau bang NSAID ding qua dudng
miéng hodc chit rc ché xyclooxygenaza 2 (COX-2) chon loc, tiém trong khép (IA)

bang cac chat ching han nhur corticosteroit va hyaluronan va phuong phap phau thuat.

Tén thwong khép, vi du, chdn thwong khép cip tinh, ching han nhu rach sun
chém hodc ddy ching, hodc giy xuong trong khop ciing ¢ thé dan dén viém khép, vi
du, viém khép sau chin thuong. Béi vi sun khdp c6 kha ning han ché dbi vai viée sira
chita, nén thim chi mot ton thuong nhd khong phat hién dugc doi khi cé thé tr& nén toi
t¢ hon theo thoi gian va din dén OA. Cac phwong phap didu tri hién nay déi vi chin
thuong khép c6 thé bao gdm phiu thuét va cac quy trinh x4m 14n khéc tip trung vao
su tai tao khép bi tén thurong ciing nhur diéu tri bang cac chit dé lam giam dau va giam
viém.

Té bao gbe trung md (MSCs) c6 & sun khdp & ngudi truéng thanh va khi phéan
lap dugce co thé dugc 18p trinh in vitro dé trai qua su biét hoa thanh té bao sun va cac
dong té bao trung mé khéc va cé thé duoc st dung dé tai tao sun. Mot phén, quy trinh
nay duge diéu hoa bang cac yéu t6 ting truong (TGFps, BMPs), tinh trang huyét thanh
va su tiép xuc té bao — té bao. Cong bd don qubc té s6 WO2011/008773 md ta ché
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phim peptit va viéc sir dung ché phim nay dé didu tri hodc phong ngtra viém khép va
chin thwong khép va dé cam g sur biét héa té bao trung mo thanh té bao sun. Ngoai
ra, cong bd don qudc t& s6 W02012/129562 mo ta hop chét phéan tir nho, ché phim va
viéc sir dung cac ché phdm nay dé cai thién viém khép va chan thuong khdp va dé cam

{mg su biét hoa té bao trung md thanh té bao sun.

Mic du cac phuong phap phiu thuat va cong nghé tai tao da tao ra mot sb tién
bo trong su phuc hdi sun, su 1am cham thoai hoa va trong viéc stra chita da dugc cai
thién vé tdn thuong khép, nhu ciu lién tuc tdn tai di voi su cai tién ché phém va
phuong phép dbi véi sun tai tao sun co hiéu qua, cai tién sy diu tri tdn thuong khép

va su cdi thién hoac phong ngira OA.
Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 1a d& cap dén polypeptit phén 1ap duoc cuia polypeptit
giéng angiopoietin- 3 (ANGPTL3) dugc céi thién dic tinh duoc 1y, vi du, dn dinh hon,
it man cam hon ddi v6i sy phan giai protein va su thoai bién bang enzym hon so v6i

ANGPTL3 kiéu dai. Sang ché ciing dé xut duoc pham chira polypeptit nay.

Do d6, sang ché dé& xut polypeptit khang proteaza chita trinh tu axit amin c6
it nhét 95% su tuong df“)ng vé trinh tu axit amin, véi trinh tu axit amin dugc chon tir
mdt hodc nhiéu trinh tu trong sb cac trinh tu & bang 1, trong d6 polypeptit nay bao
gém axit amin ma 12 axit amin phén cyc ngoai trir K hozc R & vi tri 423, nhu dugce xac
dinh v6i su tham chiéu dén trinh ty polypeptit ANGPTL3 ¢6 chidu dai day du, SEQ ID
NO:1. Theo mdt sb phuong an, axit amin & vi tri 423 nhu duoc xac dinh v6i su tham
chiéu d¢én SEQ ID NO:1 14 Q hoic S. Theo céc phuong an nhit dinh, axit amin & vi tri
423 nhu duogc xac dinh véi su tham chiéu dén SEQ ID NO:1 1a Q. Theo céc phuong an
nhét dinh, axit amin & vi tri 423 nhu dugce xac dinh vdi su tham chiéu dén SEQ ID
NO:1 14 S. Theo cac phuong an nhét dinh, axit amin & vi tri 423 nhu duogce xac dinh véi
sw tham chiéu ¢én SEQ ID NO:1 bj loai bo. Ngoai ra, polypeptit dwoc d& xuét c6 hoat

~ tinh tao sun.

Theo mét sé phuong 4n, polypeptit duge dé xuit nay chua trinh ty c6 do
tuong dong it nhat 12 95% véi trinh tu bat ky trong sé cac trinh tw SEQ ID NO:30,
SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35,
SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40,
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SEQ ID NO:41, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68,
SEQ ID NO:69, hosic SEQ ID NO:70. Theo mét sé phuong 4n, polypeptit nay chira
trinh ty c¢6 do twong dong it nhat 12 95% véi trinh tu bat ky trong s cac trinh tw SEQ
ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID
NO:29, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID
NO:62, SEQ ID NO:63, hoic SEQ ID NO:64. Theo mot sé phuong an, polypeptit ndy
chtra trinh tyr bat ky trong s céc trinh ti & bang 1. Theo mot sb phuong én, polypeptit
nay chira trinh ty bt ky trong s cac trinh ty SEQ ID NO:30, SEQ ID NO:31, SEQ ID
NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, hoic SEQ
ID NO:70. Theo mét s6 phuong 4n, polypeptit nay chira trinh tu bat ky trong s cac
trinh tu SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID
NO:63, hoic SEQ ID NO:64. Theo mdt sé phuong an, polypeptit nay 1 trinh ty bat ky
trong so cac trinh tw & bang 1. Theo mdt sé phuong 4n, polypeptit nay 14 trinh tur bat
ky trong s cac trinh ty SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID
NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:65, SEQ ID
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, hodac SEQ ID NO:70. Theo
mot s6 phuong 4n, polypeptit ndy 1a trinh tu bat ky trong s cac trinh tw SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:25, SEQ ID
NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:58, SEQ ID
NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, hodc SEQ
ID NO:64.

Polypeptit theo sang ché c6 thé duoc PEGyl héa. Theo mot sb phuong an,
polypeptit theo sing ché c6 thé bao gdm peptit khac loai duéi dang protein dung hop,
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ma tlly y ¢6 thé dugce dung hop tai ddu amino hodc ddu carboxy cua polypeptit nay,
trong d6 polypeptit nay dugc dung hop véi bat ky loai nao trong sé albumin huyét
thanh ctia ngudi (HSA), ving ¢b dinh trén chudi ning cua globulin mién dich (Fc),
polyhistidin, glutathion S transferaza (GST), thioredoxin, protein A, protein G, hoic
protein gin két maltoza (MBP), hoic manh cia né. Sang ché ciing d& xuit
polynucleotit ma héa polypeptit theo sang ché; vecto chira polynucleotit ma hoa

polypeptit nay; va té bao chu chira vecto nay.

Sang ché ciing dé xuit duoc phim chira polypeptit theo sang ché va chét
mang duge dung. Dugc phim nay c¢6 thé duoc sir dung trong didu tri, cai thién hoic
phong ngira bénh viém khép hodc tén thwong khép & bénh nhan. Vi du vé tinh trang
bénh c6 thé thu duoc loi ich tir cac phuong phép nay bao gdm, nhung khong chi gidi
han &, bénh viém khép (vi dy, viém xwong khép, viém khép do chan thuwong) va tdn

thuong khép (vi dy, chan thuong khép cip tinh).

Vi¢c str dung néu trén bao gém diéu tri bénh cho dbi tuong c6 bi hodc cb
nguy co bi tén thuong khép va/hodc viém khép, bao gdm viée cho dbi tugng dung
lwong c¢6 hiéu qua diéu tri bénh cia mot hodc nhidu polypeptit theo sang ché hoic
dugc phdm chira ching. Ciing van duoc d& xuét 13 polypeptit theo sang ché dé st dung

trong phuong phap cam tmg su biét héa té bao gbe trung md thanh té bao sun.

Céc khia canh nay va cac khia canh khac theo sang ché, bao gom cac dic tinh,
thudn lgi va cdc phuong an bod sung theo sang che, s&€ dugc mo ta va lam sang té mot

cach chi ti€t trong phan mo ta chi ti€t sang ché va yéu cau bao hd theo sang ché.
Mo ta van tat cac hinh vé

Fig.1 mo ta so dd cta protein hANGPTL3 dugc thiét ké dé cai thién tinh 6n
dinh cta protein va dé ting cuong tinh khang protein phan gidi. Trong qua trinh tao
protein cia cic trinh tu protein va peptit kiéu dai, su phan cit 100% dugc nhan thay
gitta Lys423 va Ser424. Pé giam su phan giai protein, cac peptit dot bién khac nhau
duogc tao ra trong d6 Lys 423 dugc tao dot bién thanh Gln hoic Ser; hodc Ser424 dugc
tao dot bién thanh Thr; hodc Lys 423 bi loai bo.

Fig.2A va B md ta su biéu dién bang d6 thi su bi€u hién cua cac protein cu thé

cua sun khi c6 hodc khi khong c6 ANGPTL3 va cAu trac thiét ké duogc. Té bao da duoc
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cd dinh dugc nhudm mau dé dinh lugng tién colagen loai 2A (PIIANP) cia 2A hoac
dé dinh lugng colagen loai II ciia 2B dé xé4c dinh % su biét hoa cia té bao thanh té bao
sun sau su diéu tri nhu duge mé ta trong phﬁn vi du thuc hién séng ché. Fig.2C mo ta
su biéu dién bing do thi sy dinh lwong cta thir nghiém tao mach khi c¢6 hodic khi
khong c6 ANGPTL3 hoac chu tric thiét ké dugc khi duge so sanh voi protein dbi
chimg dwong tinh, bFGF. Téng chiéu dai 6ng va sb luong diém nhéanh 13 cac phép do
dinh luong vé su tao mach. Mic du cac nghién ctru khéc da bao cdo hoat tinh tao mach
& ANGPTL3 va nghién ctru nay khing dinh hoat tinh cia FGF; cac két qué nay da cho
thiy khong c6 hoat tinh dang ké nao duoc giit lai trong cdu tric ANGPTL3 dau tan
cung C-.

Fig.3 1a su biéu dién bang dd thi thé hién do tang su biéu hién cia cac protein
cu thé cua sun khi c6 ANGPTL3 hoic céu tric thiét ké dugc. 3A. Té bao dugc danh
gi4d mudi ngay sau diéu tri bang cach sir dung qRT-PCR dé do sy biéu hién cia ARN
dbi voi protein cu thé cta sun sau diéu trj nhu dugc md ta. Lubrixin, aggrecan va Sox9
thé hién protein lién quan dén sun; IGF va IFITM1 thé hién tiém nang biét hoa va
osteocalcin va colagen loai X thé hién protein lién quan dén xwong/xo héa. 3B. Té bao
dugc danh gia ba ngay sau diéu tri nhu dugc mo ta. Su biéu hién aggrecan ting dugc
quan sat sau diéu tri bing ciu triic thiét ké dugc hodic polypeptit ving tin cing C- cia

ANGPTLI1 kiéu dai.

Fig.4 mo ta su biéu dién bﬁng dod thi hoat tinh bao vé sun cia ANGPTL3 va
ciu tric thiét ké dugc. 4A: su gidi phong glycosaminoglycan (GAG), chi thi ton
thuong co chét, bi wc ché bing lugng ting ciia ANGPTL3 va ciu tric dot bién. Cac
thir nghiém e ché su giai phong GAG ex vivo (chi thi ton thuong co chét) duge thuc
hién b%mg cach sir dung sun bo ma da dugc diéu trj khi c6 hodc khi khong c6 céac ciu
tric nhu dugc md ta. 4B va 4C: su giai phong NO bj e ché bang luong tang cla
ANGPTL3 va céu trac thiét ké duoc nhu duge chi ra. T bao sun duge didu tri khi c6
hozc khi khong cé cac ciu tric nhu dugc mo ta tiép d6 bang thir nghiém phan tng

Greiss dé xac dinh sy rc ché giai phong NO nhu chi thi bao vé sun.

Fig.5 mé ta su biéu dién bang do thi thé hién su e ché bidu hién colagen loai
X (chi thi cua hoat tinh tao sun xo hoa) khi c6 cac cAu tric trong tinh trang phi dai. Té

bao sun so cap dugce di€u tri khi khong cé cac cau tric trong trang thai phi dai nhu
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dugc md ta, tiép do 1a xac dinh biéu hién colagen loai X, dugc danh gia bing huynh
quang mién dich, duéi dang phép do su tao ra sun xo héa va phi dai/su biét hoa té bao
sun. SA md ta két qua cia ANGPTL3 dau tan cing C- kiéu dai hodc ciu tric thiét ké
duoc. 5B mo ta két qua ANGPTL3 dau tan cung C- (WT) hodc cac cAu trac thiét ké
duoc 242K Q hoac 242K del hoac ANGPTL1 dau tan cung C-.

Fig.6 mb ta su biéu dién bing so dd vé mé hinh phan lidu (6A), tiép d6 1a sy
biéu dién béng dd thi (6B) su cai thién vé muc do ndng cua bénh khép sau khi diéu tri
bang ANGPTL3 ciia chudt nhét (17-460) nhu dugc do bing diém an mon sun cia 16

cau mau khép xuong dui bén.

Fig.7 1a sy biéu dién bing do thi phép do mat kha ning (chi thi vé& dau) &
chudt nhét sau sy cam wng phau thuat cta tén thuong sun va sy diéu tri tiép theo bang
cac cdu traic ANGPTL3 mdt 1an hing tun trong ba tudn (bit dau vao ngiy 7). 7A thé
hién phép do mét kha niing vao ngiy 35 sau phiu thuat; va 7B thé hién phép do duoc

thure hién vao ngdy 56 sau phau thuat.

Fig.8 1a su biéu dién biang d6 thi tong s6 diém mirc do niing cia bénh khép va
su cai thién vé mirc d) néng ddi véi ton thuong sun duge cdm ng bang colagenaza &
chudt nhat sau 3 ngay cia sy dic€u tri mot 1an hdng tuan (ngay 7, 14 va 21) cda cau tric

ANGPTLS3 (da chi ra).

Fig.9 md ta két qua trong mo hinh sun chém rach ctia chudt vé tén thwong
khdp sau diéu tri bang cu tric ANGPTLS3 thiét ké duoc. Fig.9A 1a sy biéu dién bing
d6 thi v& ham luong proteoglycan trong khop nam tudn sau diéu tri; Fig.9B 1a su biéu
dién biang 40 thi diém mirc d6 ning khép dui nam tuin sau diéu tri. Két qua minh hoa
su cai thién d6i véi ton thuong sun duge cam tng bing cach phau thuét sun chém &
chudt sau 3 ngay didu tri mot 14n hing tudn (ngay 7, 14 va 21) ciu trac ANGPTLS3 (chi
dinh).

Fig.10 mo ta két qua & mo hinh sun chém rach ciia chudt vé tén thuong khép
sau diéu tri bang ciu traic ANGPTLS3 thiét ké dugc. Fig.10A 14 sy biéu dién biang dd
thi vé phén tram su stra chita in vivo nhu duoc do béng mic d§ nang, d0 manh
safranin O, dién tich sun va d day sun. Fig.10B 1a sy biéu dién bang db thi vé phép do
mét kha nang (chi thi vé dau) & chudt sau khi cam tmg phau thuat tén thuong sun va su

diéu tri tiép theo.
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Fig.11 la sy biéu dién bing db thi tdng diém mirc d6 ning d& minh hoa su cai
thién ton thuong sun dugc cam tng biang su phan chia bing cach phiu thuit sun chém
trong & cho sau lidu hai tuAn mot 1dn bit ddu vao ngay 4 (mdi lidu 1,5ug/liéu hodc

15ug/liéu) hoic mdt lidu don 30ug) duge dung chi vao ngay 7.
M0 ta chi tiét sang ché

it nhit 1a mot phan, sang ché dua trén co s& nét dé nhan dién polypeptit gidng
angiopoietin- 3 (ANGPTL3) ma kich thich su biét hoa t& bao sun cia té bao gbc trung
md va khang ddi véi sy phan cit boi proteaza (vi du, proteaza twong tu trypsin). Tai
liu cong bd don qudc té s6 W0O2011/008773, md ta ché phim peptit ANGPTL3 va
viéc sir dung ché pham peptit & didu tri hodc phong ngira viém khép va chin thuong
khép va dé cam ung su bi¢t héa té bao trung mo thanh té bao sun. Chung t6i nhan théy
ring protein ANGPTL3 kiéu dai trai qua su phéan cit va su khong 6n dinh cua proteaza
va c6 cac bién thé vé trinh tw x4ac dinh dugce dé giam nhe tic dong nay. Do do, sang
ché d& xuét ché phdm peptit cai tién dé sira chira sun. Cu thé, sang ché dé xuét peptit
ANGPTL3 duoc cai bién theo sang ché dé c6 tinh khang proteaza ting khi duge so
sanh v6i polypeptit ANGPTL3 kiéu dai. Sang ché ciing @& xuét ché phim va viée sir
dung ching dé diéu tri, phong ngira hodc cai thién bénh viém khép hodc chin thuong
khdp bang cach ding polypeptit theo sang ché vao trong khép, mo sun hoic md gin
sun, hogc toan than. Ngoai ra, sang ché dé xuét polypeptit theo sang ché dé st dung

trong phwrong phép cam mg sur biét hoa té bao gbe trung mé thanh té bao sun.
Dinh nghia

Thu4t ngit “khang proteaza” nhu dugc st dung & day dung dé chi polypeptit
chira cai bién ma 1am cho polypeptit ndy min cam dbi véi su phan cit béi proteaza
tuong tu trypsin it hon so véi polypeptit kiéu dai khong duogc cai bién. Puge boc 10 &
day 1a polypeptit ANGPTL3 khéng proteaza ma c6 sy thé axit amin, so véi trinh tu

peptit kiéu dai tu nhién, & géc R hoic géc K.

“ANGPTL3” ding dé chi mot thanh vién cta ho protein angoipoietin. Trinh
tur axit amin cia ANGPTL3 (s6 hiéu luu giir tai ngan hang gen s6 NP_055310.1) dugc
néu trong SEQ ID NO:1; va trinh tu polynucleotit tuong trng ctia né dugc néu 1a SEQ
ID NO: 2 (trinh ty tham chiéu NCBI s6 NM014495.2, trong d6 trinh tw mi hoa
ANGPTL3 chtra nt 52-1434 néu trong SEQ ID NO:2). “Polypeptit ANGPTL3” dung
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dé chi polypeptit duoc biéu hién c6 ngoai ti nhién. Di v6i cac muc dich cta sang ché,
viéc danh sd axit amin thudng dugc xac dinh c6 tham chiéu dén trinh tu polypeptit
ANGPTL3 ciia ngudi kiéu dai c6 chidu dai ddy du (SEQ ID NO:1). Do dé, theo cac
phuong 4n, trong d6 polypeptit theo sang ché chi chira phdn diu tin cing C- cua
ANGPTL3 c6 chiéu dai ddy du, chir khéng phai phan dau tan cing N-, mic du peptit
nay c6 do dai it hon 460 axit amin, viéc danh s6 cac vi tri dua vao SEQ ID NO:1. Vi
dy, su tham chiéu dén vj tri 423 cta polypeptit ANGPTL3 theo sang ché ding dé chi
vi tri 423 néu trong SEQ ID NO:1, thdm chi mic du ban than polypeptit ANGPTL3
theo sang ché c6 thé chi c6 d dai 200 axit amin. Trong viéc x4c dinh axit amin trong
trinh tu quan tdm ma “twong (g v6i” mot vi tri trong trinh ty tham chiéu, ching han
nhu SEQ ID NO:1, diéu nay dugc thuc hién bang cach bit cip tbi wu cac trinh tu nay,
vi du, bang cach sir dung céc thong sb bit cip CLUSTAL mic dinh hodc cac thong sb
bét cdp BLAST 2 mac dinh va so sanh céc trinh tu nay. Vi du, vi tri 423 trong trinh tu
quan tAim ma “dugc xac dinh v6i sy tham chiéu dén SEQ ID NO:1”, hodic axit amin ma
“twong g v61” vi tri 423 néu trong SEQ ID NO:1, ¢6 nghia la axit amin ma so sanh
v6i vi tri 423 néu trong SEQ ID NO:1 khi trinh ty quan tAm dugc bét cip tdi vu véi
SEQ ID NO:1.

Céc thuét ngit “peptit bat chudc” va “gia” ding dé chi hop chét hoa hoc téng
hop ma vé co ban c6 ciing dic tinh chirc ning ciia polypeptit c6 ngoai tu nhién hoac
khong c6 ngoai tu nhién (vi du, ANGPTL3), nhung c6 cac dic tinh cAu triic khac biét
(mic di thudng twong tw). Chét twong tur peptit thuong duge sir dung trong linh vuc
nay dudi dang hoat chét khong peptit (vi du, dugc chét) c6 déc tinh twong ty dac tinh
clia peptit khudn. Céc hop chat khong peptit nay dugc goi 1a "gia peptit" hodc "peptit
bat chudc" (Fauchere, J. Adv. Drug Res. 15:29 (1986); Veber and Freidinger TINS p.
392 (1985); va Evans et al. J. Med. Chem. 30:1229 (1987)). Chét gia peptit ma tuong
tur vé& cdu triic véi peptit hiru dung tri liéu c6 thé duge sir dung d tao hiéu qua tri ligu
bénh hogc phong ngira tuong dwong hodc ting. N6i chung, peptit bit chudc twong tu
cdu triic v6i polypeptit miu (nghia 13, polypeptit ma c6 hoat tinh sinh hoc hodc dugc
1Y), ching han nhu duge tim thiy trong polypeptit quan tdm, nhung c6 mot hodc nhiéu
lien két peptit tiy y dugc thay thé bang lién két dugc chon tir nhém bao gbm, vi du, -
CH,NH-, -CH,S-, -CH,-CH,-, -CH=CH- (cis va trans), -COCH,-, -CH(OH)CH,- va -
CH,SO-. Chét gia c6 thé hoan toan bao gdm chét téng hop, khong co ngoai tu nhién
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cua axit amin, hodc, phén tr khdm cua axit amin chira peptit ¢6 ngoai tw nhién mot
phan va chét tuong tu axit amin khong c6 ngoai tw nhién mot phin. Chét gia ciing c6
thé két hop vé6i lugng bit ky clia cac phén tir thé bao thu cia axit amin ngoai ty nhién
mién 14 cac phan tir thé nay ciing khong lam thay ddi dang ké cu tric va/hodc hoat
tinh cta chit gia nay.

Céac thuat ngit "polypeptit,” "peptit" va "protein" dugc sit dung thay thé 13n
nhau & diy ding dé chi polyme ciia gdc axit amin. Cac thuét ngit nay ap dung dbi véi
polyme axit amin trong d¢6 mét hodc nhidu gbc axit amin 1a chit gia hoa hoc nhan tao
clia axit amin c6 ngodi tu nhién twong tng, ciing nhu ap dung ddi v6i polyme axit
amin c6 ngoai ty nhién va polyme axit amin khong cé ngoai tu nhién. Polypeptit,
peptit va protein theo sang ché chira peptit bit chuéc ANGPTL3 khang proteaza c6

hoat tinh tao sun.

Thuat ngit "axit amin" ding dé chi axit amin c6 ngoai ty nhién va axit amin
téng hop, ciing nhu chat twrong tu axit amin va chit gia axit amin ma hoat dong chirc
nang theo céch tuong tu axit amin c6 ngoai ty nhién. Axit amin ¢6 ngoai tu nhién la
céc axit amin duoc ma hoa bang ma di truyén, ciing nhu céc axit amin dwgc cai bién
cham hon, vi dy, hydroxyprolin, y-carboxyglutamat va O-phosphoserin. Chat tuong tir
axit amin ding dé chi hop chit c¢6 ciu triic hoa hoc co ban giéng vé6i axit amin c6
ngoai tu nhién, nghia 13, o cacbon gin két véi hydro, nhém carboxyl, nhém amino va
nhom R, vi du, homoserin, norleuxin, methionin sulfoxit, methionin metyl sulfoni. Cac
chit twong tu nay c6 nhom R dugc cai bién (vi du, norleuxin) hoic khung peptit duoc
cai bién, nhung van giit cAu triic héa hoc co ban gidng axit amin c6 ngoai tu nhién.
Céc axit amin dugc ma hdéa ngoai ty nhién 1a 20 axit amin thong thuong (alanin,
arginin, asparagin, axit aspartic, xystein, glutamin, axit glutamic, glyxin, histidin,
isoleuxin, leuxin, lysin, methionin, phenylalanin, prolin, serin, threonin, tryptophan,

tyrosin va valin) cling nhu pyrolysin, pyrolin-carboxy-lysin va selenoxystein.

"Bién thé dugc cai bién bao toan" ap dung cho cd trinh ty axit amin va trinh tu
axit nucleic. Lién quan dén trinh ty axit nucleic cu thé, bién thé duoc cai bién bao toan
ding dé chi cac axit nucleic ma hoa trinh tu axit amin gidng hodc vé& co ban gibng,
hodc trong dé axit nucleic nay khong ma hoa trinh ty axit amin, thanh trinh tu vé co

ban giong. Do tinh thodi héa ciia ma di truyén, lugng 16n axit nucleic giong vé mit
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chtrc ning ma hoa protein d cho bat ky. Vi dy, cac codon GCA, GCC, GCG va GCU
déu ma hoa axit amin alanin. Do d6, & moi vi tri trong d6 alanin dugc cu thé hoa béng
 mét codon, codon nay c6 thé duoc thay doi thanh codon bat ky trong sb cac codon
tuong ng da duge mo td ma khéng kém theo su thay doi polypeptit duoc ma hoa. Céc
bién thé axit nucleic nhu vay 1a "bién thé im ling", 12 mot bién thé trong s6 céc bién
thé dugc cai bién bao toan. Mdi trinh tu polypeptit & ddy ma dugec ma héa béi
polynucleotit bao gdm mdi bién thé im ling c6 thé c6 cua axit nucleic. Nguoi ¢ hiéu
biét trung binh trong linh vyc nay s& nhan thdy ring mdi codon trong axit nucleic
(ngoai trir AUG, ma thudng 1a codon duy nhit dbi v6i methionin va TGG, ma thuong
1a codon duy nhit déi v6i tryptophan) cé thé duoc cai bién dé tao ra phan tir gibng vé
mit chtrc ning. Do d6, mdi bién thé im ling cua axit nucleic ma ma hoa polypeptit 1a

tuyét d6i & mdi trinh tu duge md ta.

Ngudi c6 hiéu biét trung binh trong linh vuc niy s& nhan thdy riang su thay
thé, su loai bd hodc sy bd sung riéng 1& vao trinh tu axit nucleic, peptit, polypeptit,
hogc protein ma 1am thay ddi, b sung hodc loai bé mdt axit amin don 1¢ hoic ty 1€
phin tram nhé cac axit amin c6 tham chiéu dn trinh tu axit amin duge ma hoa goc
dan dén "bién thé dugc cai bién bao toan" trong do su thay dbi tao ra sy thay thé axit
amin bing trinh tu axit amin va/hodc trinh tur polypeptit trong tw v& mat héa hoc ma
tao ra protein twong tu v& mit cdu triic ¢6 hoat tinh chirc niang twong tu protein gdc.
Céc bang vé su thay thé bao toan cung cp céc axit amin turong tu vé& mit chirc nang da
duoc biét o trong linh vire nay. Cac bién thé dugc cai bién bao toan nhu vay lién quan
dén va khong loai trir bién thé da hinh, dang twong ddng giira cac lodi va alen theo

sang che.

Thuét ngir “sy thay thé axit amin bao toan” ding dé chi su thay thé (vé mat
khai niém hoac hoiic vé& mit khac) axit amin tir mdt nhém béng axit amin khac tr ciing
mot nhém. Vi du vé su thay thé dua trén su phan tich sé 1an chudn sy thay dbi axit
amin giita c4c protein tuong (mg cta cac sinh vat trong ddng (xem, vi dy, Schulz, G.
E. va R. H. Schirmer, Principles of Protein Structure, Springer-Verlag). Theo cac phan
tich nay, cic nhém axit amin c6 thé duoc xac dinh trong d6 céc axit amin trong mot
nh6m wu tién trao d6i véi nhau va, do d6, gidng nhau nhit vé anh huéng cua ching dbi
vGi toan bd céu trac protein (xem, vi du, Schulz, G. E. va R. H. Schirmer, Principles of

Protein Structure, Springer-Verlag). Mot vi du vé& mot bd cac nhom axit amin ma duoc
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xé4c dinh theo cach niy bao gdm: (i) nhém tich dién, bao gdm Glu va Asp, Lys, Arg va
His; (ii) nhom tich dién duong, bao gém Lys, Arg va His; (iii) nhém tich dién 4m, bao
gdm Glu va Asp; (iv) nhém thom, bao gbdm Phe, Tyr va Trp; (v) nhém vong chira nito,
bao gdm His va Trp; (vi) nhém khong phan cuc béo 16n, bao gdm Val, Leu va Ile; (vii)
nhom phan cuc khong dang ké, bao gdm Met va Cys; (viii) nhom gdc nho, bao gdm
Ser, Thr, Asp, Asn, Gly, Ala, Glu, Gln va Pro; (ix) nhém béo bao gém Val, Leu, Ile,
Met va Cys; va (x) nhom hydroxyl nho bao g@)m' Ser va Thr. Vi du khéc vé su thay thé
béo toan ma dya vao cic dic tinh vt Iy chung 13 su thay thé trong cic nhém sau
day:1) Alanin (A), Glyxin (G); 2) axit aspartic (D), axit glutamic (E); 3) Asparagin
(N), Glutamin (Q); 4) Arginin (R), Lysin (K); 5) Isoleuxin (I), Leuxin (L), Methionin
(M), Valin (V); 6) Phenylalanin (F), Tyrosin (Y), Tryptophan (W); 7) Serin (S),
Threonin (T); va 8) Xystein (C), Methionin (M) (xem, vi du, Creighton, Proteins
(1984)).

“Phn trim su giéng nhau vé trinh tu” dugc xac dinh béng cach so sanh hai
trinh tu duoc bét cap tdi vu qua cua sb so sanh, trong d6 phﬁn trinh tu axit amin hoac
trinh tu polynucleotit trong ctra sd so sanh c6 thé bao gdm doan bd sung hodc doan
loai bé (nghia 13, gap) khi dugc so sanh véi trinh tw tham chiéu (vi dy, polypeptit theo
sang ché), ma khong bao gém doan b sung hodc doan loai bo, dbi véi su bit cap tdi
wu hai trinh tuy nay. Phan trim dugc tinh bang cach xac dinh sb luong céc vi tri ma tai
d6 bazo cia axit nucleic hodc gdc axit amin giéng nhau xuét hién & ca hai trinh tu dé
tao ra s6 lugng cac vi tri thich hop, chia sb lugng céc vi tri thich hop cho tdng sb vi tri
trong ctra sO so sanh va nhan két qua nay véi 100 dé thu duoc phan tram sw giéng nhau

vé trinh tu.

Céc thuat ngir “dong nhat” hodc “giéng nhau” tinh theo phan trim trong ngit
canh vé& hai hodc nhiéu trinh tu axit nucleic hodc polypeptit, ding dé chi hai hoic
nhiéu trinh tu hodc dudi trinh tu ma 1 céc trinh tu giéng nhau. Hai trinh tu 12 "hiu nhu
gidng nhau" néu hai trinh ty c6 ty 1& phin tram cu thé cic gdc axit amin hodc cac
nucleotit ma giéng nhau (nghia 13, 95% su giéng nhau, ty y 96%, 97%, 98%, hoic
99% su giéng nhau trén vung cu thé, hoic, khi khong dugc cu thé hoa, trén toan bo
trinh tu), khi dugc so sanh va bt cdp cho su twong Gng ti da trén cira sd so sanh, hoac
vung dugc chon khi dugc do béng cach st dung mot trong sb cac thuét toan so sanh

trinh tu sau ddy hodc bang su bat cap tha cong va su kiém tra biang mit. Sang ché dé
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xuit polypeptit hdu nhu giéng cic polypeptit dugc minh hoa & ddy (vi du, polypeptit
bat ky néu trong SEQ ID NOs: 11-42), ciing nhu dé xuit viéc sir dung chiing bao gdm,
nhung khong chi gidi han &, viéc sir dung dé diéu tri hoic phong ngira bénh viém khop
hodc chin thwong khép. Tuy y, dbi v6i axit nucleic, sy giéng nhau ton tai trén vung
ma c6 do dai it nhit khoang 150 nucleotit, hodc t6t hon nira trén vung ¢6 do dai tr 300
dén 450 hodc 600 nucleotit hodc nhiéu hon, hodc toan bd dd dai trinh ty tham chiéu.
Dbi v6i trinh tu axit amin, ty y, su gidng nhau ton tai trén ving c6 do dai it nhét
khoang 50 axit amin, hodc tdt hon nita trén vung c6 do dai tir 100 dén 150 hodc 200

axit amin hodc nhiéu hon, hodc toan by dd dai trinh tu tham chiéu.

DPdi vai viéc so sanh trinh tu, thuong mot trinh ty hoat dong dudi dang trinh
tu tham chiéu ma theo d6 cac trinh tu kiém tra dugc so sanh. Khi sir dung thuét toan so
sanh trinh tu, cac trinh tu kiém tra va trinh tu tham chiéu dugc nhap vao may tinh, cac
toa d0 dudi trinh tu dugc chon, néu cin va cc thong ) chuong trinh cda thuit toan vé
trinh tu dugc chon. Thong sb chuong trinh méc dinh cé thé duoc st dung, hodc cac
thong s6 khéc c6 thé duge chon. Tiép d6, thuat toan so sanh trinh t tinh toan su giéng
nhau v& trinh tu theo phan trim d6i véi cac trinh tw kiém tra so voi trinh ti tham chiéu,

dwa vao théng s6 cia chuong trinh.

“Cira sd so sanh”, nhu dugc str dung & ddy, bao gém su tham chiéu dén mot
doan ctia vi tri bt ky trong s cac vi tri lién k& dugc chon tir nhém bao gbm tir 50 dén
600, thuong tir khoang 75 dén khoang 200, thong thuong hon tir khoang 100 dén
khoang 150 trong d6 mét trinh tu c¢6 thé dugc so sanh véi trinh tu tham chiéu ¢6 cing
s6 luong cac vi tri lién ké sau khi hai trinh tu nay dwoc bat cip t6i wu. Cac phuong
phép bét cip trinh tir dé cho viée so sanh da duoc biét 1 trong linh vuc nay. Su bét cap
t6i wu trinh tu danh cho viéc so sanh co6 thé dugc thuc hién, vi du, bing thuét toan
tuong ddng cuc bd ctia Smith va Waterman (1970) Adv. Appl. Math. 2:482c, bang
thuat toan bit ciip trong dong ciia Needleman va Wunsch (1970) J. Mol. Biol. 48:443,
bang tra ciru d6i véi phuong phap tuong tu ctia Pearson va Lipman (1988) Proc. Nat’l.
Acad. Sci. USA 85:2444, béng trién khai vi tinh hoa cac thuat todn nay (GAP,
BESTFIT, FASTA va TFASTA), hoic bang cach bit cip thi cong va kiém tra bing
mét (xem, vi du, Ausubel et al., Current Protocols in Molecular Biology (bé sung nam

1995)).
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Hai vi du vé cac thudt toan ma thich hgp dé xac dinh su giéng nhau vé trinh tu
theo phan tram va sy tuong tu vé trinh tu 1a cac thuét toan BLAST va BLAST 2.0, ma
da duoc mo ta 1an luot trong Altschul et al. (1977) Nuc. Acids Res. 25:3389-3402 va
Altschul et al. (1990) J. Mol. Biol. 215:403-410. Phan mém dé thuc hién c4c phan tich
BLAST sén c6 d6i véi cong chiing thong qua Trung tim théng tin cdng nghé sinh hoc
qubc gia (National Center for Biotechnology Information). Thuét toan ndy bao gdm
viée x4c dinh ban diu cac ciip trinh tw ghi diém cao (HSP) bang cach xac dinh céc tir
c6 d6 dai ngin W trong trinh tur truy vin, ma phit hop hodc dap tmg diém ngudng gia
tri duong nhét dinh T khi dugc xép thing hang trinh tu véi tir ¢6 cing do dai trong
trinh tu co s& dir lidu. T dugc dé cap dén duéi dang ngudng diém tir 14n cén (Altschul
et al., supra). Cac ving ddng nhit chinh xac tir 1an c4n ban d4u nay hoat dong dudi
dang mdm dé khéi dong tra ciru dé tim ra HSP dai hon chira ching. Cac ving ddng
nhét chinh x4c tlr ndy dugc mé rong & ca hai hudng doc mdi trinh ty cho dén khi diém
xép thang hang trinh ty tich lity c6 thé tang 1én. Céac diém tich lily duoc tinh toan bing
cach str dung, dbi véi trinh tur nucleotit, thong s M (diém thudéng ddi véi cap cac gbe
bat cip; luén > 0) va N (diém phat ddi véi cac gbe bat cip sai; ludn < 0). Dbi v6i trinh
tu axit amin, ma tran tinh diém duoc st dung dé tinh diém tich lity. Viéc mo rdng cac
viing ddng nhét chinh x4c tir & mdi huéng dugc dimg khi: diém xép thing hang trinh
tu tich 1y giam dén gia tri X tur gid tri dat dugc cuc dai ctia no; diém tich Iy tré thanh
khong hodc thap hon, do su tich liiy mot hodc nhidu chudi xép thing hang trinh tr gbc
ghi diém am; hodc diu cua trinh tu dat dugc. Céc thong sb cua thuét toan BLAST W,
T va X x4c dinh d6 nhay va téc do cia xép thing hang trinh ty. Chuong trinh
BLASTN (ddi véi trinh ty nucleotit) str dung dudi dang mic dinh chiéu dai tir (W) 1a
11, gia tri du tinh (E) hodc 10, M=5, N=-4 va so sanh c4 hai soi. D4i vdi trinh ty axit
amin, chuong trinh BLASTP str dung duéi dang méc dinh chiéu dai tir 1a 3 va gia tri
du tinh (E) 13 10 va ma tran ghi diém BLOSUMS62 (xem Henikoff va Henikoff (1989)
Proc. Natl. Acad. Sci. USA 89:10915) xép thing hang trinh tw (B) 13 50, gia tri du tinh
(E) 1a 10, M=5, N=-4 va so sanh c4 hai soi.

Thuat toan BLAST ciing tién hanh phan tich théng ké su twong tu giita hai
trinh tu (xem, vi du, Karlin va Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-
5787). Mot phép do vé su twong tu duge dé xuit boi thuat toan BLAST 1a tng xac

suat nho nhat (P(N)), ma cung cap su dau hi€u v€ xac suat ma sy badt cap gitra hai trinh
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tu nucleotit hodc axit amin s€ xuat hién ngéu nhién. Vi du, axit nucleic dugc coi la
tuong tu vai trinh ty tham chiéu néu tong xac suat nhd nhat trong phép so sanh cua
axit nucleic kiém tra vdi axit nucleic tham chicu thap hon khoang 0,2, tot hon nita 1a

thap hon khoang 0,01 va t6t nhat 1a thip hon khoang 0,001.

Thuét ngit “phéan 14p duge,” khi duge dung cho axit nucleic hodc protein, chi
ra ring axit nucleic hoic protein nay duoc tinh sach dé hiu nhu khong c¢6 cac thanh
phan té bao khic ma né lién quan dén & trang thai tu nhién. N6 thudong & trang thai
dong nhét hodc gan nhu ddng nhit. N6 c¢6 thé trong dung dich khé hodc dung dich
nuée. Do tinh sach va do dong nhit co thé duoc xac dinh bing cach sir dung cac k¥
thuat hoa phan tich di duoc biét va thudong dugc st dung trong linh vuc nay, vi du,
dién di gel polyacrylamit, sic ky 16ng hiéu ning cao v.v.. Protein loai chiém wu thé ¢6
trong ché phidm diéu ché duogc tinh sach v& co ban. Thuat ngit “tinh sach” theo mot sd
phuong 4n chi ra ring protein vé co ban thu duge mot biang trong gel dién di. Thong
thuong, nd c6 nghia ring mot protein it nhét 13 tinh sach 85%, tot hon nita it nhit 1a

tinh sach 95% va tdt nhét it nhét 1a tinh sach 99%.

Thuat ngit “axit hyaluronic" dugc st dung & day dé bao gdm dan xudt cua axit
hyaluronic ma bao gdm este ctia axit hyaluronic, mudi cia axit hyaluronic va cling bao
gbm thuat ngit hyaluronan. Su goi tén ndy ciing bao gdm ca dang c6 trong lugng phan
ttr thip va dang c6 trong lwong phan tir cao cia hyaluronan va hyaluronan dugc lién
két ngang hoic hylan dugc lién két ngang. Vi du vé cic hyaluronan nhu vay la
Synvisc™ (Genzyme Corp. Cambridge, Mass.), ORTHOVISC™ (Anika Therapeutics,
Woburn, Mass.), HYALGAN™ (Sanofi-Synthelabo Inc., Malvern, Pa.) va ProVisc
(Alcon/Novartis).

Néu khong c¢6 quy dinh khac, khi duge sir dung trong phin mé ta va yéu ciu
bao hg, dang sb it bao gém su tham chiéu dén dang s6 nhiéu.
Polypeptit tuong tu angiopoietin- 3 khang proteaza

Polypeptit twong tu angiopoietin- 3 1a thanh vién ctia ho polypeptit twong tu
angiopoietin cia cac yéu td dugc tiét. N6 dwoc biéu hién wu thé & gan va c6 ciu tric
dac trung cua angiopoietin, bao gém peptit tin hiéu, mién cudn- duge cudn dau tan
cing N- (coiled-coil domain - CCD) va mién tuong tu fibrinogen ddu tin cung C

(fibrinogen-FBN). Polypeptit twong tw angiopoietin- 3 dwgc thé hién 1a gin két
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integrin V/B3 va chi riéng mién twong tu FBN la dii && cam tmg sy bam dinh cia té
bao ndi mac va su tao mach in vivo (Camenisch et al., J. Biol. Chem. 277: 17281-
17290, 2002). ANGPTL3 noi sinh thuong duge phan cit in vivo thanh manh dau
amino va manh dau carboxy. Nhu dugc tom tit & trén va duge md ta chi tiét hon &
day, sang ché du tinh viéc sir dung cac protein ANGPTL3 khéng proteaza khac nhau

¢0 hoat tinh tao sun.

Theo mét sé phuong an, polypeptit phan 14p dugc chira trinh ty axit amin ma
c6 it nhat 95% su giéng véi trinh tr axit amin duoc chon tir trinh ty bat ky trong s céac
trinh tu ctia bang 1, trong d6 polypeptit ndy chira axit amin ma 1a axit amin phan cuc
ngoai trir K hodc R & vi tri 423 hodc polypeptit nay chira su loai bd & vi tri 423, nhu
dugc x4c dinh vé6i sy tham chiéu dén SEQ ID NO:1. Polypeptit theo sang ché c6 hoat
tinh tao sun. Theo mot sé phuong an, polypeptit chira trinh tu axit amin ma c6 it nhat
95% su giéng vé6i trinh ti axit amin dugc chon tir trinh ty bat ky trong sb céc trinh tir
SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34,
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39,
SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67,
SEQ ID NO:68, SEQ ID NO:69, hodac SEQ ID NO:70, trong d6 polypeptit nay chira
axit amin ma la axit amin phén cuc ngoai trir K hodc R & vi tri 423 hodc polypeptit nay
chira su loai bd & vi tri 423, nhu dugc xac dinh vi sy tham chiéu dén SEQ ID NO:1
va polypeptit nay c6 hoat tinh tao sun. Theo phuong an khac, polypeptit chira trinh tu
axit amin ma co it nhit 95% su giéng v6i trinh ty axit amin dugc chon tir trinh ty bt
ky trong sb cac trinh tr SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID
NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID
NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:58, SEQ ID NO:59, SEQ ID
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, hoac SEQ ID NO:64 trong
do polypeptit nay chira axit amin ma 1a axit amin phan cuc ngoai trir K hodc R & vi tri
423, nhu dugc xéac dinh véi su tham chiéu dén SEQ ID NO:1 va polypeptit nay c6 hoat

tinh tao sun.

Theo mdt sé phuong an, polypeptit phan 14p dwoc chira trinh tu axit amin
dugc chon tir trinh tu bét ky trong sd cac trinh t cia bang 1, trong do6 polypeptit nay

chira axit amin ma la axit amin phan cuc ngoai trr K hodc R & vi tri 423 hoic
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polypeptit nay chita sy loai bd & vi tri 423, nhu dugc x4c dinh véi su tham chiéu dén
SEQ ID NO:1 va polypeptit ndy c6 hoat tinh tao sun. Theo mot sd phuong an,
polypeptit chira trinh tr axit amin dwoc chon tir trinh ty bit ky trong sb céc trinh ty
SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34,
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39,
SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67,
SEQ ID NO:68, SEQ ID NO:69, hodc SEQ ID NO:70 trong d6 polypeptit nay chira
axit amin ma la axit amin phan cuc ngoai trir K hodc R & vi tri 423 hodc polypeptit nay
chira su loai b & vi tri 423, nhu dugc xac dinh vé6i sy tham chiéu dén SEQ ID NO:1
va polypeptit ndy c6 hoat tinh tao sun. Theo phuong an khac, polypeptit chira trinh tu
axit amin dugc chon tir trinh tu bt ky trong sb cac trinh tu SEQ ID NO:14, SEQ ID
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID
NO:63, hodc SEQ ID NO:64 trong do polypeptit nay chira axit amin ma la axit amin
phan cuc ngoai trir K hodc R & vi tri 423, nhu dugc xac dinh véi su tham chiéu dén

SEQ ID NO:1 va polypeptit nay c6 hoat tinh tao sun.

Theo mot s6 phuong an, polypeptit phan lap dugc ¢6 it nhit 95% su giéng voi
trinh tu axit amin duge chon tir trinh tu bat ky trong sb cac trinh tu cua bang 1, trong
do6 polypeptit nay chira axit amin ma 1a axit amin phan cuc ngoai trir K hoac R & vi tri
423 hodc polypeptit nay chira su loai bo & vi tri 423, nhu dugce xac dinh véi sy tham
chiéu d¢én SEQ ID NO:1 va polypeptit nay c¢6 hoat tinh tao sun. Theo mot sb phuong
an, polypeptit c6 it nhit 95% su gidng véi trinh tu axit amin dugc chon tir trinh tw bt
ky trong sb cac trinh ty SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID
NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:65, SEQ ID
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, hoac SEQ ID NO:70, trong
dé polypeptit nay chira axit amin ma la axit amin phan cuc ngoai trir K hodc R & vi tri
423 hodc polypeptit nay chira sy loai bo & vi tri 423, nhu dugce xac dinh véi sy tham
chiéu dén SEQ ID NO:1 va polypeptit nidy c6 hoat tinh tao sun. Theo phwong 4n khac,

polypeptit c6 it nhit 95% su giéng vdi trinh tyr axit amin dugc chon tir trinh tw bét ky
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trong sd cac trinh ty SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID
NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID
NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:58, SEQ ID NO:59, SEQ ID
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, hodc SEQ ID NO:64 trong
do polypeptit nay chira axit amin ma 1a axit amin phan cuc ngoai trir K hodc R & vi tri
423, nhu dugc xé4c dinh véi sy tham chiéu dén SEQ ID NO:1 va polypeptit ndy c6 hoat

tinh tao sun.

Theo mét s6 phuong 4n, polypeptit phan 1ap duoc 1a trinh tu axit amin dugc
chon tir trinh tu bt ky trong sd céc trinh tu cta bang 1. Theo mét sb phuong én,
polypeptit 13 trinh tur axit amin dugc chon tir trinh tu bat ky trong sb cac trinh tw SEQ
ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID
NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID
NO:40, SEQ ID NO:41, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID
NO:68, SEQ ID NO:69, hodc SEQ ID NO:70. Theo phuong én khac, polypeptit 1a
trinh tu axit amin dugc chon tir trinh tu bét ky trong sd cac trinh tu SEQ ID NO:14,
SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:20,
SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26,
SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:58, SEQ ID NO:59,
SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, hoic SEQ ID
NO:64.

Bang 1: Céc céu tric bién thé cia ANGPTL3

SE | CAutrac Trinh tu

Q

ID

14 207KQ | IQEPTEISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRG

EHTSGMYAIRPSNSQVFHVYCDVISGSPWTLIQHRIDGSQNFNE
TWENYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWK
DNKHYIEYSFYLGNHETNYTLHLVAITGNVPNAIPENKDLVFS
TWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKPR
AQSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFE
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SE

ID

Cau trac

Trinh tu

15

207KS

IQEPTEISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRG
EHTSGMYAIRPSNSQVFHVYCDVISGSPWTLIQHRIDGSQNFNE
TWENYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWK
DNKHYIEYSFYLGNHETNYTLHLVAITGNVPNAIPENKDLVFS
TWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKPR
ASSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFE

16

225KQ

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD
GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWK
SQONGRLYSIKSTKMLIHPTDSESFE

17

225KS

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP

EGYSGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWK
SONGRLYSIKSTKMLIHPTDSESFE

18

225ST

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD
GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDECGENNLNGKYNKPRAKTKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTDSESFE

19

226KQ

TPFLQLNEIRNVKHDGIPAECTTTYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQ
NGRLYSIKSTKMLIHPTDSESFE

20

226KS

TPFLQLNEIRNVKHDGIPAECTTITYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQ
NGRLYSIKSTKMLIHPTDSESFE

21

228KQ

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTDSESFE
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SE

ID

Cau trac

Trinh tu

22

228KS

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTDSESFE

23

228ST

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRAKTKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTDSESFE

24

233KQ

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQNGRLY
SIKSTKMLIHPTDSESFE

25

233KS

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQNGRLYS
IKSTKMLIHPTDSESFE

26

241KQ

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAQSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTDSESFE

27

241KS

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASSKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TDSESFE

28

242KQ

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAQSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTDSESFE
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SE

ID

Cau trac

Trinh tu

29

242KS

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASSKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TDSESFE

30

225-455KQ

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD
GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTD

31

225-455KS

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTD

32

226-455KQ

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQ
NGRLYSIKSTKMLIHPTD

33

226-455KS

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQ
NGRLYSIKSTKMLIHPTD

34

228-455KQ

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTD

35

228-455KS

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTD
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SE

ID

Cau trac

Trinh tu

36

233-455KQ

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQNGRLY
SIKSTKMLIHPTD

37

233-455KS

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQNGRLYS
IKSTKMLIHPTD

38

241-455KQ

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAQSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTD

39

241-455KS

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASSKPERRRGLSWKSQNGRLYSIKSTKMLIHP
1D

40

242-455KQ

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAQSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTD

41

242-455KS

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASSKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TD

58

207K del

IQEPTEISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRG
EHTSGMYAIRPSNSQVFHVYCDVISGSPWTLIQHRIDGSQNFNE
TWENYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWK
DNKHYIEYSFYLGNHETNYTLHLVAITGNVPNAIPENKDLVFS
TWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKPR
ASKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFE
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SE

ID

Cau trac

Trinh tu

59

225Kdel

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP

EGYSGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKS
QNGRLYSIKSTKMLIHPTDSESFE

60

226Kdel

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTDSESFE

61

228Kdel

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKSQNG
RLYSIKSTKMLIHPTDSESFE

62

233Kdel

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRASKPERRRGLSWKSQNGRLYSI
KSTKMLIHPTDSESFE

63

241Kdel

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TDSESFE

64

242K del

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TDSESFE

65

225-
455Kdel

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP

EGYSGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKS
QNGRLYSIKSTKMLIHPTD
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SE

ID

Cau truc

Trinh tu

66

226-
455Kdel

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTD

67

228-
455Kdel

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKSQNG
RLYSIKSTKMLIHPTD

68

233-
455K del

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRASKPERRRGLSWKSQNGRLYSI
KSTKMLIHPTD

69

241-
455K del

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASKPERRRGLSWKSQNGRLYSIKSTKMLIHP
D

70

242-
455K del

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TD

Polypeptit ANGPTL3 duogc cai bién duge boc 16 & day co it nhit 1a mot phan

tir thé & phin dau tan cing C- cua polypeptit @& biéu hién tinh khang proteaza cia

polypeptit. Phan tir thé nay 1a & gbc R hoic K sao cho polypeptit c6 tinh khang ting, vi

du, dbi voi proteaza twong tu trypsin. Axit amin phan cuc bét ky c¢6 thé duoc thé ddi

v6i R hodc K & vi tri 423 trong polypeptit ANGPTL3 khang proteaza theo sang ché.

Theo mot s6 phuong an, phén ter thé 1a H, N, Q. S, T, A, hoiac Y. Theo mot sb phuong

an, phan tir thé 13 S hodc Q. Theo mdt sd phwong an, phéan tir thé 1a Q. Theo mdt sb

phuong an, phan tir thé 1a S. Theo mdt s phuong 4n, peptit khang proteaza cé axit

amin phan cuc & vi tri 423, c6 tham chiéu d&én SEQ ID NO:1, ma khong phai l1a K hoac
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R. Theo mdt s6 phuong an, polypeptit theo sang ché chira axit amin & vi tri 423 ma 1a
axit amin phan cuc. Vi duy, axit amin & vi tri 423 c6 thé 12 Q hodc S hodc axit amin
phén cuc khac. Theo cac phuong an nhét dinh, polypeptit theo sang ché c6 Q & vi tri
423. Theo phuong 4n khéc, polypeptit theo sang ché c6 S & vi tri 423. Theo mdt sb
phuong én, phén ttr thé & vi tri 423 nhu duogc xac dinh voi su tham chiéu dén SEQ ID
NO:1, 12 Q hodc S. Van theo cac phuong an khac, polypeptit theo sang ché c6 sy loai
bd & vi tri 423 nhu duoc xé4c dinh véi su tham chiéu dén SEQ ID NO:1.

Theo mot sd phuong 4n, polypeptit theo sang ché c6 do dai it hon hozic bing
250 axit amin va chira trinh tu axit amin néu trong SEQ ID NO:16, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:25,
SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:59,
SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64,
SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69,
hodc SEQ ID NO:70.

Theo mot s& phuong 4n, sang ché dé xuét viéc sir dung protein ANGPTL3 tao
sun khang proteaza c6 chiéu dai ddy di. Theo mot sé phuong an, sang ché dé xuét cac
protein ANGPTL3 khang proteaza chira phan diu tin ciing C- ciia trinh ty ANGPTLS3,
hozc bién thé tao sun ctia nd. Theo cac phuong 4an nhét dinh, protein ANGPTL3 thiéu
dAu amino ctia protein tu nhién. Theo mdt s6 phuong 4n, cac protein ANGPTL3 khéang
proteaza theo sang ché thiéu mién CCD va/hoic thiéu hoat tinh CCD déng ké. Do dé,
theo mot s6 phuong 4n, cac protein ANGPTL3 khang proteaza theo sang ché chira it
nhét 1a mot manh (vi du, it nhéat 1a 100, 150, 200, 220 hodc 215 axit amin lién k&) cua
mién t4n cing carboxy ciia protein ANGPTL3 ctia ngudi, hodc trinh tu hau nhu giéng
v6i trinh tu protein ANGPTL3 dau carboxy clia ngudi, trong d6 polypeptit nay va bién
thé cua n6 van giit hoat tinh tao sun. Theo mdt sé phuong 4n, polypeptit khang
proteaza theo sang ché thiéu it nhat 1a mot phin cua trinh ty dau tin cing C-, vi du,
thiéu 5, 10, 15, hodc 20 axit amin tir ddu tin cing C- néu trong SEQ ID NO:1 (nghia
1, thiéu 456-460, 451-460, 446-460 hodc 441-460 néu trong SEQ ID NO:1).

Theo mét sd phuong an, polypeptit ANGPTL3 khang proteaza theo su boc 10
chira axit amin lién ké twong tmg véi cdc viing axit amin: cac axit amin 241-455, hoic

241-460 néu trong SEQ ID NO:1; cac axit amin 242-455, hodc 242-460 néu trong
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SEQ ID NO:1; céc axit amin 233-455 hodc 233-460 néu trong SEQ ID NO:1; cac axit
amin 228-455 hodc 228-460 néu trong SEQ ID NO:1, céc axit amin 226-455- hoac
226-260 hoac cac axit amin 225-455- hodc 225-260 néu trong SEQ ID NO:1 trong d6
axit amin dugc thé ¢ vi tri 423 ddi voi R hodc K hodc & axit amin & vi tri 423 nhu
duoc xac dinh voi sy tham chiéu dén SEQ ID NO:1 bi loai bd. Theo mdt sb phuong
an, polypeptit khang proteaza chira axit amin 1ién k& twong (mg véi cac ving axit amin
207-455 hodc 207-460 néu trong SEQ ID NO:1 trong d6 axit amin & vi tri 423 duoc
thé d6i voi R hodc K hoic bi loai bo. Theo mot sd phuong an, phén ttr thé 13 axit amin
phan cuc, vidy, H, N, Q, S, T, A, hodc Y. Theo mdt ) phuong an, ph.:?ln tir thé 1a H,
N, Q, S, T, hodc Y. Theo mét sd phuong 4n, phan tir thé 1a S hodc Q. Theo mdt sd
phuong 4n, phan tir thé 1a Q. Theo cic phuong 4n nhit dinh, bao gdm su loai bo & vi
tri 423 lién quan dén SEQ ID NO:1.

Sang ché con @& xuit polypeptit khang proteaza, trong d6 polypeptit nay chira
trinh ty axit amin c6 it nhat 1a 95% sy gidng vdi cac axit amin 240-454 néu trong SEQ
ID NO:1, cac axit amin 241-455 néu trong SEQ ID NO:1, hodc cac axit amin 242-455
néu trong SEQ ID NO:1 ¢6 su thay thé hoic sy loai bo & axit amin twong (mg véi vi tri
423 néu trong SEQ ID NO:1, trong d6 axit amin dugc thé khong phai 1a R hoic K va
trong do polypeptit nay c6 hoat tinh tao sun. Theo phuong an khéc, polypeptit nay
chtra cac axit amin 240-454 néu trong SEQ ID NO:1, cac axit amin 241-455 néu trong
SEQ ID NO:1, hoic céc axit amin 242-455 néu trong SEQ ID NO:1, mdi polypeptit c6
su thay thé hoic su loai bé tai axit amin twong tmg véi vi tri 423 néu trong SEQ ID

NO:1, trong d6 axit amin dugc thé 1a Q hoac S.

Theo mét sd phwong an, polypeptit ANGPTL3 khang proteaza theo sang ché
chira trinh tu axit amin c6 it nhit 12 95% sy giéng véi cac axit amin 242-455 hodc 242-
460 néu trong SEQ ID NO:1; 241-455 hodc 241-460 néu trong SEQ ID NO:1; céc axit
amin 233-455 hodc 233-460 néu trong SEQ ID NO:1; cac axit amin 228-455 hoac
228-460 néu trong SEQ ID NO:1, cac axit amin 226-455- hodc 226-260 néu trong
SEQ ID NO:1, hodc céc axit amin 225-455- hodc 225-260 néu trong SEQ ID NO:1
trong d6 axit amin dugc thé ddi véi R hodc K & vi tri 423, hodc axit amin & vi tri 423
bi loai bd. Theo mdt sb phuong an, ph?m tir thé 13 axit amin phan cuc, vi du, H, N, Q,
S, T, A, hoidc Y. Theo mot s phwong an, phan tir thé 1a H, N, Q, S, T, hoac Y. Theo

mot s phuong an, phan tir thé 12 S hodc Q. Theo mét s6 phuong an, phan tir thé 1a Q.
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Theo céc phuong 4n nhét dinh, c6 mot gbe bi loai bo & vi tri 423 lién quan dén SEQ ID
NO:1.

Theo mot s& phuong an, polypeptit ANGPTL3 khang proteaza theo sang ché
c6 d0 dai it hon hoac béng 250 hodc 240 axit amin va chtra trinh ty axit amin néu trong
SEQ ID NO:16, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22,
SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28,
SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33,
SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38,
SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:59, SEQ ID NO:60,
SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65,
SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69 va SEQ ID NO:70.
Theo mét sé phwong 4n, polypeptit ANGPTL3 khang proteaza theo sang ché c6 do dai
it hon hodc béng 230 hodc 225 va chtra trinh ty axit amin néu trong SEQ ID NO:24,
SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29,
SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40,
SEQ ID NO:41, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:68,
SEQ ID NO:69, hodc SEQ ID NO:70.

Ciing dugc boc 1§ & diy 1a protein ANGPTL3 khéng proteaza theo sang ché
chira trinh tu axit amin c6 it nhét 1a 95% su giéng, hodc it nhét 96%, 97%, 98%, hoac
99% sy gidng, v6i trinh ty protein ANGPTL3 dau tin cing C- ciia cho, bd, ngwa. Theo
mot s khia canh cua sang ché, cac protein ANGPTL3 khang proteaza theo su boc 10
chira it nhit 12 manh (vi du, it nhat 1a 100, 150, 200, 215 axit amin 1ién k&) cia trinh tu
protein ANGPTL3 cua ché (SEQ ID NO:4), cia ngua (SEQ ID NO:5), hodc bo (SEQ
ID NO:6) tu nhién, hodc trinh tu hiu nhu giéng v6i trinh ty protein ANGPTL3 cuia
chod, bo, hodc clia ngua ty nhién trong d6 polypeptit ndy chira axit amin ma la axit
amin phén cuc ngoai trir K hodc R & vi tri 423 hodc polypeptit nay chira su loai bo & vi
tri 423, nhu duoc xac dinh véi sy tham chiéu dén SEQ ID NO:1 va polypeptit nay c6
hoat tinh tao sun. Theo mot sé khia canh ciia sang ché, polypeptit phan 14p dugc chira
trinh tu axit amin c6 it nhat 1a 95% su gidng, hodc it nhit 96%, 97%, 98%, hodc 99%
su giéng, vi SEQ ID NO:42 hoic SEQ ID NO:43, trong d6 polypeptit nay chira axit
amin ma la axit amin phan cuc ngoai trir K hodc R & vi tri 423 hodc polypeptit nay

chira su loai bd & vi tri 423, nhu dugce xac dinh véi su tham chiéu dén SEQ ID NO:1
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va polypeptit ndy c6 hoat tinh tao sun. Theo mét s6 khia canh ciia sang ché, polypeptit
c6 it nhit 95% su gidng, hodc it nhat 96%, 97%, 98%, hoic 99% su gibng, v6i SEQ ID
NO:42, hodc SEQ ID NO:43, trong d6 polypeptit ndy chira axit amin ma 1a axit amin
phén cuc ngoai trir K hodc R & vi tri 423 hodc polypeptit nay chtra su loai bd & vi tri
423, nhu dugc x4c dinh véi su tham chiéu dén SEQ ID NO:1 va polypeptit niy c6 hoat
tinh tao sun. Theo c4c khia canh nhit dinh cua sang ché, polypeptit chira SEQ ID
NO:42, hogc SEQ ID NO:43. Theo khia canh khac ciia sang ché, polypeptit 1a SEQ ID
NO:42, hodc SEQ ID NO:43.

Theo mét s6 khia canh ctia sang ché, ANGPTL3 khang proteaza theo sang ché
chira trinh ty axit amin ma c6 it nhat 95%, hogc it nhit 96%, 97%, 98%, hodc it nhit
99% su giéng vé6i cac axit amin 232-454 néu trong SEQ ID NO:4, cac axit amin 240-
454 néu trong SEQ ID NO:4, céc axit amin 227-454 néu trong SEQ ID NO:4, hoic cac
axit amin 224-454 néu trong SEQ ID NO:4, trong d6 axit amin dwgc thé ddi véi R
hoic K hoic ¢6 su loai bd R hoic K. Theo mét sb khia canh cia sang ché, sy thay thé
hodc su loai bd 1a & vi tri 422 néu trong SEQ ID NO:4, ma tuong ing vdi vi tri 423
néu trong SEQ ID NO:1. Theo mdt s6 khia canh cia sang ché, phan tir thé 13 axit amin
phan cuc, vidy, H, N, Q, S, T, A, hoac Y. Theo mdt sb khia canh, phﬁn tr thé 1a H, N,
Q, S, T, hoac Y. Theo mdt sb khia canh cuia sang ché, phén tir thé 1a S hodc Q. Theo
mot sd khia canh cia séng ché, phén tir thé 1a Q. Theo mét sb khia canh cia sang ché,

su loai bo axit amin 1a & vi tri 422 néu trong SEQ ID NO:4.

Theo mét s khia canh cta sang ché, ANGPTL3 khéng proteaza theo sang ché
chira trinh tu axit amin ma c6 it nhat 95%, hodc it nhat 96%, 97%, 98%, hoiic it nhat
99% su gidng véi cac axit amin 233-455 néu trong SEQ ID NO:5, cac axit amin 241-
455 néu trong SEQ ID NO:5, c4c axit amin 228-455 néu trong SEQ ID NO:5, hoac cac
axit amin 225-455 néu trong SEQ ID NO:5, trong d6 axit amin dugc thé ddi véi R
hoic K hoic ¢6 su loai bo R hodc K. Theo mét sb khia canh cia sang ché, su thay thé
hodc su loai bo 1a & vi tri 423 néu trong SEQ ID NO:5, ma tuong ting vai vi tri 423
néu trong SEQ ID NO:1. Theo mdt s6 khia canh ctia sang ché, phan tir thé 13 axit amin
phan cuc, vidy, H, N, Q, S, T, A, hodc Y. Theo mét s6 phuong an, phén ttr thé 1a H,
N, Q, S, T, hodc Y. Theo mét sb phuong én, ph::in tir thé 12 S hoic Q. Theo mdt sd khia
canh cuia sang ché, phén tir thé 1a Q. Theo mét sb khia canh cua sang ché, su loai bd

axit amin la & vi tri 423 néu trong SEQ ID NO:5.
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Theo mot s6 khia canh ciia sang ché, ANGPTL3 khang proteaza theo sang ché
chtra trinh ty axit amin ma c6 it nhat 95%, hodc it nhat 96%, 97%, 98%, hoic it nhét
99% su gidng v&i cac axit amin 233-455 néu trong SEQ ID NO:6, céc axit amin 241-
455 néu trong SEQ ID NO:6, c4c axit amin 228-455 néu trong SEQ ID NO:6, hoic cac
axit amin 225-455 néu trong SEQ ID NO:6, trong d6 axit amin duogc thé dbi véi R
hoic K hoic ¢6 su loai bé R hoic K. Theo mot sb khia canh cua sang ché, su thay thé
hodc su loai bo 1a & vi tri 422 néu trong SEQ ID NO:6, ma twong Gng véi vi tri 423
néu trong SEQ ID NO:1. Theo mét s khia canh cia sang ché, phan tir thé 13 axit amin
phan cuc, vidy, H, N, Q, S, T, A, hodac Y. Theo mét s6 khia canh cua sang ché, phén
tr thé 1a H, N, Q, S, T, hodc Y. Theo mot sb khia canh cua séng ché, phén trthé 1a S
hoac Q. Theo mot s6 khia canh cuia sang ché, phén tir thé 1a Q. Theo mot sb khia canh

cua sang ché, su loai bo axit amin 1a & vi tri 422 néu trong SEQ ID NO:6.

Theo mét s§ khia canh cuia sang ché, polypeptit ANGPTL3 khéng proteaza
theo sur boc 16 chira axit amin lién ké trong tng véi cac ving axit amin: céc axit amin
240-454 néu trong SEQ ID NO:4; céc axit amin 232-454 néu trong SEQ ID NO:4; cac
axit amin 227-454 néu trong SEQ ID NO:4, hodc céac axit amin 224-454 néu trong
SEQ ID NO:4, trong d6 axit amin dugc thé dbi véi R hodc K hodc ¢o su loai bé R
hoidc K. Theo mdt s khia canh cta sang ché, su thay thé hoic su loai bo 1 & vi tri 422
néu trong SEQ ID NO:4 (ma 1a vi tri 423 nhu dugc xac dinh véi su tham chiéu dén
SEQ ID NO:1). Theo mét sb khia canh ctia sang ché, phin tir thé 12 axit amin phan
cuc, vidy, H, N, Q, S, T, A, hodc Y. Theo mdt sb khia canh cua séng ché, phén tir thé
laH, N, Q, S, T, hodc Y. Theo mdt s6 khia canh cua sang ché, phén trthé 1a S hoac Q.
Theo mdt sb khia canh cua sang ché, phan tir thé 13 Q. Theo mét sé khia canh cia sang

ché, su loai bo axit amin 1a & vi tri 422 néu trong SEQ ID NO:4.

Theo mét sd khia canh cia sang ché, polypeptit ANGPTL3 khang proteaza
theo su boc 1§ chira axit amin lién ké twong tng véi cac ving axit amin: cac axit amin
241-455 néu trong SEQ ID NO:5; céc axit amin 233-455 néu trong SEQ ID NO:5; cac
axit amin 228-455 néu trong SEQ ID NO:5, hodc céc axit amin 225-455 néu trong
SEQ ID NO:5, trong d6 axit amin dugc thé dbi vai R hodc K hodc co su loai béd R
hodc K. Theo mdt sb khia canh cta sang ché, su thay thé hoiic su loai bd 14 & vi tri 423
(ma tuong Gmg v6i vi tri 423 nhu duge xac dinh voi su tham chiéu dén SEQ ID NO:1).

Theo mot s6 khia canh cia sang ché, phf?ln ttr thé 13 axit amin phéan cuc, vidy, H, N, Q,
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S, T, A, hodac Y. Theo mot sb khia canh cua sang ché, phén tr thé 1a H, N, Q, S, T,
hodc Y. Theo mot sb khia canh cia sang ché, phén ttr thé 1a S hodc Q. Theo mdt sb
khia canh ciia sang ché, phan tir thé 12 Q. Theo mot s khia canh cua sang ché, sy loai

bo axit amin 1a & vi tri 423 néu trong SEQ ID NO:5.

Theo mdt s6 khia canh cta sang ché, polypeptit ANGPTL3 khang proteaza
theo su bdc 16 chira axit amin lién ké twong Gmg véi cdc ving axit amin: cac axit amin
241-455 néu trong SEQ ID NO:6; cac axit amin 233-455 néu trong SEQ ID NO:6; cac
axit amin 228-455 néu trong SEQ ID NO:6, hodc cic axit amin 225-455 néu trong
SEQ ID NO:6, trong d6 axit amin duoc thé dbi véi R hodc K hodc ¢6 su loai bé R
hoidc K. Theo mdt sb khia canh cia sang ché, su thay thé hoic su loai bo 13 & vi tri 422
néu trong SEQ ID NO:6 (ma 14 vi tri 423 nhu dugc xac dinh voi su tham chiéu dén
SEQ ID NO:1). Theo mdt s6 khia canh cua sang ché, phan tir thé 1a axit amin phan
cuc, vidy, H, N, Q, S, T, A, hodc Y. Theo mot sb khia canh cua sang ché, phén tir thé
1aH, N, Q, S, T, hodc Y. Theo mot s6 khia canh cia sang ché, ph::in tir thé 1a S hoac Q.
Theo mét sé khia canh ciia sang ché, phan tir thé 13 Q. Theo mét sd phuong an, c6 su

loai bd & vi tri 422 néu trong SEQ ID NO:6.

Protein ANGPTL3 theo sang ché nhu dugc md ta & trén c6 thé bao gdm céc
trinh tu protein ANGPTL3 tu nhién chan cac ving da duoc md ta & trén. Theo cich
khac, theo mdt sd phuong an, protein ANGPTL3 theo sang ché c¢6 thé bao gdm cac
trinh ty chén cua protein ANGPTL3 khong tu nhién. Vi duy, ph?ln c6 hoat tinh tao sun
ctia protein ANGPTL3 c6 thé dugc dung hop véi mot hodc nhiéu dbi tac dung hop va/
hoic axit amin khéc loai dé tao ra protein dung hop. C4c trinh ty dbi tac dung hop c6
thé bao gdm, nhung khong chi giéi han &, dudi axit amin, axit amin khong -L (vi du,
D-) hodc cac chét gia axit amin khac @& kéo dai chu ky ban 13 in vivo va/hodc tinh

khang proteaza, trinh tu nhim dich hodc cac trinh tu khac.

Theo mét sé phuong an, polypeptit theo sang ché dugc PEGyl héa. Theo mot
s6 phuong 4n, polypeptit theo sang ché dugc dung hop vai peptit khac loai. Theo cac
phwong 4n nhét dinh, polypeptit dugc dung hop vai loai bit ky trong sb albumin huyét
thanh cta nguoi (HSA), ving ¢ dinh trén chudi ning cia globulin mién dich (Fc),
polyhistidin, glutathion S transferaza (GST), thioredoxin, protein A, protein G, protein
gan két maltoza (MBP), hodc manh (cac manh) polypeptit khac loai bat ky néu trén.
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Theo cic phuong an cu thé, polypeptit khac loai dugc dung hop & d4u amino cia
polypeptit theo sang ché. Theo cic phwong 4n bd sung hodc cac phuong 4n khéc,

polypeptit khac loai dugc dung hop & ddu carboxy ciia polypeptit theo sang ché.

Protein ANGPTL3 theo sang ché ¢6 hoat tinh tao sun va khéng proteaza. Nhu
duogc xéc dinh & day, su tao sun hodc hoat tinh tao sun dung dé chi su phét trién cua té
bao sun tir MSC. Chi thi vé hoat tinh tao sun bao gém, nhung khong chi gigi han &, su
tao chit nén sun. Su tao chit nén sun co thé duoc do béng cac thang chuin khéc nhau,
vi du, ching han nhu Sox9, colagen loai II, hodc su tao glycosaminoglycan (GAG).
Theo mot sb phuong &n, su tao GAG dugc do dudi dang thang chuén cho su tao chét
nén sun. Theo mét sb phuong an, viéc tang gép 3 1an su tao GAG c6 su biéu hién cua

protein ddc hiéu cta sun cho thay su tao chat nén sun duong tinh.

Polypeptit c6 thé dugc danh gia ddi v6i tinh khang proteaza biang cach st
dung thir nghiém da biét bat ky ma do su phan cét bang serin proteaza ching han nhu
trypsin. Theo mdt s& phuong an, proteaza ma dugc ding d& danh gia tinh man cam cta
su phén giai protein la serin proteaza trypsin. Polypeptit dugc coi 1a khang proteaza
néu né giam tinh man cam ddi véi trypsin khi duoc so sanh vé6i ban sao kiéu dai cta
né. Vi du vé thir nghiém 14 nhim do luong san phém phéan cit ma duge tao ra khi
polypeptit dugc boc 16 cho trypsin trong mot khoang thoi gian khi so sanh véi peptit
clia ngudi trr nhién twong tmg. Su phan cét c6 thé do dugce bang cach st dung thir
nghiém da biét bit ky, vi du, SDS PAGE hodc LCMS. Thir nghiém c6 tinh chit minh

hoa dugc néu trong phén vi du thyc hién sang ché.

Trong thir nghiém c6 tinh chit minh hoa, sw phéan giai protein han ché bing
phan giai protein bang trypsin dugc thue hién bing cach & 10ng protein cAn dugc danh
gia bang trypsin & ty 1& khdi lugng 8000:1 (protein:trypsin) trong 1 gid & nhiét do
phong. Phan tmg phan giai protein bang trypsin (trypsinolysis) sau d6 c6 thé duoc toi
bang cach bb sung axit axetic dé phan ung dat do pH 3,0. Cac miu tdi sau d6 dugc
tach phan tich bing SDS-PAGE, vi du, trén gel Tris-Bis 4-12% dé xé4c dinh protein ma
khéang lai sy phan cit tir cac mau ma duge phéan cit b%lng su ¢6 mat cia manh duoc tao
ra bang su phdn cét trypsin. San phdm phén cét khong c6 mat hodc bi giam ¢

polypeptit khang proteaza khi so sanh véi ban sao kiéu dai ctia chung.
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Theo mot s6 khia canh cta sang ché, polypeptit ANGPTL3 theo sang ché sé
chtra it nhét 14 mét axit amin duoc ma héa khong c6 ngoai tu nhién. Theo mot s6 khia
canh cua sang ché, polypeptit chtra 1, 2, 3, 4 axit amin khong tu nhién hoac nhiéu hon.
Céc phuong phép tao ra va dua axit amin khong c¢6 ngoai tuy nhién vao protein d dugc
biét. Xem, vi du, céc béng sang ché My sb US Patent Nos. 7,083,970; va 7,524,647.
Nguyén téc chung dbi véi su tao ra hé théng dich ma truc giao thich hgp dé tao ra
protein chira mot hodc nhiéu axit amin khéng tw nhién mong mudn da dugc biét trong
linh vire ndy, nhur 13 cac phuong phap chung dé tao ra hé thong dich ma truc giao. Vi
du, xem cac Cong bd don qudc t& s WO 2002/086075, tén sang ché “Methods and
composition for the production of orthogonal tRNA-aminoacyl-tRNA synthetase
pairs”; WO 2002/085923, tén sang ché “In vivo incorporation of unnatural amino
acids”; WO 2004/094593, tén sang ché “Expanding the eukaryotic genetic code; WO
2005/019415, ndop ngay 7/7/2004; WO 2005/007870, ndp ngay 7/7/2004; WO
2005/007624, nop ngay 7/7/2004; WO 2006/110182, ndp ngay 27/10/2005, tén sang
ché “Orthogonal translation components for the vivo incorporation of unnatural amino
acids”; va WO 2007/103490, ndp ngay 7/3/2007, tén sing ché “Systems for the
expression of orthogonal translation components in eubacterial host cells”. Dé hiéu
thém vé cac hé théng dich ma true giao 14 cac hé thdng két hop axit amin khong ty
nhién va phuong phép tao ra va sit dung cac hé thdng nay, ciing xem, Wang va
Schultz, (2005) "Expanding the Genetic Code." Angewandte Chemie Int Ed 44: 34-66;
Xie va Schultz, (2005) "An Expanding Genetic Code." Methods 36: 227-238; Xie va
Schultz, (2005) "Adding Axit amin to the Genetic Repertoire." Curr Opinion in
Chemical Biology 9: 548-554; va Wang, et al., (2006) "Expanding the Genetic Code."
Annu Rev Biophys Biomol Struct 35: 225-249; Deiters, et al, (2005) "In vivo
incorporation of an alkyne into proteins in Escherichia coli." Bioorganic & Medicinal
Chemistry Letters 15:1521-1524; Chin, et al., (2002) "Addition of p-Azido-L-
phenylalanin to the Genetic Code of Escherichia coli." ] Am Chem Soc 124: 9026-
9027; va Cong bb don qudc té s6 W02006/034332, ndp ngay 20/09/2005. Thong tin
chi tiét bd sung duoc tim thiy trong bang sang ché U.S. Pat. No. 7,045,337; No.
7,083,970; No. 7,238,510; No. 7,129,333; No. 7,262,040; No. 7,183,082; No.
7,199,222; va No. 7,217,809.

-32-



26345

"Axit amin dugc ma hoéa khong c6 ngoai tw nhién" ding dé chi axit amin ma
khéng phai 12 mét axit amin trong sd cic axit amin thong thuong hodc khong phai 1a
pyrolysin, pyrolin-carboxy-lysin, hodc selenoxystein. Céc thuat ngir khac c6 thé dugc

sir dung gan nghia véi thudt ngit “axit amin dugc ma hoa khong c¢6 ngoai tu nhién" la

nn nn

"axit amin khong thu{c tu nhién," "axit amin khong tu nhién," "axit amin khong co
ngoai tu nhién," va céc bién thé c6 dau gach ngang va cac bién thé khong ¢o déu gach
ngang cua nd. Thuit nglr “axit amin dugc ma héa khong c6 ngoai ty nhién" cling bao
gdm, nhung khong chi giéi han &, axit amin xuét hién bing cach cai bién (vi du su cai
bién sau dich ma) axit amin dugc ma hoa c6 ngoai tu nhién (bao gém, nhung khong
chi gi6i han &, 20 axit amin thong thuong hodc pyrolysin, pyrolin-carboxy-lysin va
selenoxystein) nhung ban than chiing ngoai tu nhién khéng duoc két hop vao chudi
polypeptit dang dai ra béi phirc hop dich ma. Vi du vé axit amin khong c6 ngoai tu
nhién nhu viy bao gdbm, nhung khong chi giéi han &, N-axetylglucosaminyl-L-serin,

N-axetylglucosaminyl-L-threonin va O-phosphotyrosin.

Axit amin dugc mi héa khong c6 ngoai trr nhién thudng 1a cu tric bit ky c6
chudi bén duge thé bit ky ngoai trir mot ciu tric dugc sir dung trong hai muoi axit
amin tu nhi€n. Béi vi axit amin dugc ma hoa khong cé ngoai tu nhién theo su boc 16
thuong khac so vai axit amin tu nhién chi & cAu trac cua chudi bén, axit amin duoc ma
héa khong c6 ngoai tu nhién tao ra céc lién két amit véi axit amin khac, bao gém,
nhung khong chi gidi han &, cc axit amin tu nhién hodc axit amin dugc ma hda khong
c6 ngoai tyr nhién, theo cach tuong tu trong d6 ching dugc tao ra trong polypeptit c6
ngoai tu nhién. Tuy nhién, axit amin dugc ma héa khong cé ngoai tu nhién co cac
nhém chudi bén ma phan biét ching véi axit amin ty nhién. Vi dy, R tily y chtra nhém
alkyl-, aryl-, axyl-, keto-, azido-, hydroxyl-, hydrazin, xyano-, halo-, hydrazit, alkenyl,
alkynl, ete, thiol, seleno-, sulfonyl-, borat, boronat, phospho, phosphono, phosphin, di
vong, enon, imin, aldehyt, este, thioaxit, hydroxylamin, amino, hodc nhém twong tu
hoic to hop bét ky ctia no. Cac axit amin khong c6 ngoai tw nhién dugc quan tim khéc
ma c6 thé thich hop dé sir dung trong sang ché bao gdm, nhung khong chi gidi han &,
axit amin chira lién két ngang c6 hoat tinh quang hoc, axit amin danh d4u spin, axit
amin huynh quang, axit amin gén két kim loai, axit amin chtra kim loai, axit amin c6
hoat tinh phdng xa, axit amin c¢6 nhom chirc méi, axit amin ma tuong tac cung hoa tri

hozc khong cliing héa tri v6i phan tir khéc, axit amin biy quang va/hodc axit amin di
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chu quang hoc, axit amin chtra biotin hodc chét trong tu biotin, axit amin duogc
glycosyl héa ching han nhu serin dugc thé bang duong, axit amin duoc cai bién
hydratcacbon khéc, axit amin chtra keto, axit amin chtra polyetylen glycol hoic
polyete, axit amin dugc thé nguyén tir ning, axit amin phan cét bang hoa hoc va/hoic
axit amin phén cit bang quang hoc, axit amin c6 chudi bén dai khi dugc so sanh véi
axit amin tu nhién, bao gdm, nhung khong chi gi6i han &, céc polyete hodc céc
hydrocacbon chudi dai, bao gdbm, nhung khong chi gi6i han &, axit amin c¢6 nhidu hon
khoang 5 cacbon hodc nhiéu hon khoang 10 cacbon, axit amin chira duong lién két
cacbon, axit amin hoat tinh redox, axit amin chira amino thioaxit va axit amin chira

mot hodc nhiéu goc ¢o tinh doc.

Céc axit amin dugc ma hoa khong c¢6 ngoai tw nhién ma cé thé thich hop dé
sir dung trong sang ché va hiru ich ddi véi cac phan tmg c6 polyme tan trong nuéc bao
gdm, nhung khong chi giéi han &, cac axit amin c6 cac nhém phan ung carbonyl,
aminooxy, hydrazin, hydrazit, semicarbazit, azit va alkyn. Theo mdt sé phuong 4n,
axit amin duoc ma hoa khong c6 ngoai tw nhién chira gdc sacarit. Vi du vé céc axit
amin nay bao gdm N-axetyl-L-glucosaminyl-L-serin, N-axetyl-L-galactosaminyl-L-
serin, N-axetyl-L-glucosaminyl-L-threonin, N-axetyl-L-glucosaminyl-L-asparagin va
O-mannosaminyl-L-serin. Vi du vé cic axit amin nhu vdy ciing bao gdm cac vi du
trong d6 lién két N- hodc O- c6 ngoai ty nhién giira axit amin va sacarit dugc thay thé
bang lién két ddng hoa tri thuong khong duge tim thiy ngoai tu nhién bao gbm, nhung
khong chi gidi han &, alken, oxim, thioete, amit va hop chét tuong tu. Vi du vé cac axit
amin nhu vy cling bao gdm céc sacarit ma thuong khong dugc tim thiy & cac protein
c6 ngoai tu nhién ching han nhu 2-deoxy-glucoza, 2-deoxygalactoza va hop chét

tuong tu.

Mot loai bién thé khac ma c6 thé tiy y dugc dwa vao protein ANGPTL3 theo
sang ché (vi du trong chudi polypeptit hodc & dau tan cing N- hodc ddu tin cing C-),
vi du, @& kéo dai chu ky ban rd in vivo, 1a sy PEG héa hodc su hop nhit polyme
polyetylen glycol chudi dai (PEG). Viéc dua PEG hoic polyme chudi dai cia PEG vao
lam ting trong lugng phén tir c6 hiéu qua ctia polypeptit hién tai, vi du, d phong ngira
su ngdm nhanh vao nuéc tiéu. Theo mot sé phuong an, gbe lysin trong trinh tu
ANGPTL3 dugc tiép hop véi PEG truc tiép hodc qua ciu nbi. Cau ndi nay co thé 13, vi

du, gbc Glu hodc gbc axyl chira nhom chire thiol cho viée lién két v6i chudi PEG duge

-34-



26345

cai bién thich hop. Phwong phap khac dé tiép hop chudi PEG la diu tién dua gbc Cys &
dau tin ciing C- hodic & cac gbe boc 16 dung moi ching han nhu sy thay thé dbi vai cac
gbc Arg hodc Lys. Goc Cys nay sau d6 dugc gan dic hiéu vi tri véi chudi PEG chua,
vi du, nhém chirc maleimit. Cac phuong phap két hop PEG hoic polyme chudi dai cia
PEG da dugc biét 1o trong linh vuc nay (da dugc mo ta, vi dy, trong Veronese, F. M.,
et al., Drug Disc. Today 10: 1451-8 (2005); Greenwald, R. B., et al., Adv. Drug Deliv.
Rev. 55: 217-50 (2003); Roberts, M. J., et al., Adv. Drug Deliv. Rev., 54: 459-76
(2002)), ndi dung dugc két hop & day bang sy tham chiéu. Cac phuong phép khac vé
tiép hop polyme da duoc biét trong linh vuc nay cling c6 thé duoc sir dung trong sang
ché. Theo mot s& phuong 4n, poly(2-methacryloyloxyetyl phosphorylcholin) (PMPC)
dugc dua vao duéi dang thé tiép hop polyme véi protein ANGPTL3 theo sang ché
(xem, vi du, WO2008/098930; Lewis, et al., Bioconjug Chem., 19: 2144-55 (2008)).
Theo mét sd phwong an, thé tiép hop polyme chira phosphorylcholin véi protein
ANGPTL3 c6 thé dugc str dung trong sang ché. Nguoi c6 hiéu biét trung binh trong
linh vuc s& dé dang nhan thiy riang céac thé tiép hop polyme twong hop sinh hoc khac

c6 thé dugc sir dung.

Phuong phap tiép can khac duge bao cdo gin day hon dé két hop PEG hodc
polyme PEG qua su két hop ciia cac axit amin khong thudc tu nhién (nhu duge mé ta
& trén) c6 thé duge thuc hién bang polypeptit hién tai. Phuong phép tiép cén nay s
dung cip tARN/tARN syntetaza tién trién va duoc ma hoa trong plasmit biéu hién boi
codon kim ham hd phéach (Deiters, A, et al. (2004). Bio-org. Med. Chem. Lett. 14,
5743-5). Vi du, p-azidophenylalanin c6 thé dugc két hop vao polypeptit hién tai va sau
d6 phan tmg véi polyme PEG c6 gdc axetylen khi c6 chit khir va ion ddng dé tao

thuan lgi cho phan tmg hitu co di biét 1a "Huisgen [3+2]xycloaddition."

Theo cac khia canh nhét dinh, ban mo ta cling du tinh céc dot bién dic hiéu
ctia protein ANGPTL3 dé thay ddi su glycosyl hoa cta polypeptit nay. Céac dot bién
nhu vay c6 thé dugc chon dé dua vao hoac loai béo mot hodc nhiéu vi tri glycosyl hoa,
bao gdm, nhung khong chi gi6i han &, vi tri glycosyl hoa lién két O- hodc lién két N-.
Theo cac khia canh nhét dinh, protein ANGPTL3 theo sang ché ¢o6 vi tri va cac mod
hinh glycosyl héa khong thay dbi so v&i protein ANGPTL3 ¢6 ngoai ty nhién. Theo
céc khia canh nhit dinh ctia sang ché, bién thé cta protein ANGPTL3 bao gdm bién

thé glycosyl hoa, trong d6 s luong va/hodc loai vi tri glycosyl hoa thay dbi so véi
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protein ANGPTL3 c6 ngoai trr nhién. Theo céc khia canh nhét dinh cua sang ché, bién
thé cua polypeptit bao gdbm s6 lugng nhiéu hon hoc it hon céc vi tri glycosyl hoéa lién
két N- so v&i polypeptit tw nhién. Vi tri glycosyl hoa lién két N- dugc dic trung boi
trinh tu: Asn-X-Ser hodc Asn-X-Thr, trong d6 gbc axit amin dugc chon 1a X ¢6 thé 1a
gbc axit amin bat ky ngoai trir prolin. Sy thay thé gdc axit amin dé tao ra trinh ty nay
tao ra vi tri méi tiém ning cho su bd sung chudi hydratcacbon lién két N-. Theo cach
khéc, su thay thé ma loai bo trinh tu nay s& loai bo chudi hydratcacbon lién két N- hién
c6. Theo cac khia canh nhat dinh cia sang ché, su sip xép lai chudi hydratcacbon lién
két N- dugc dé xuét, trong d6 mot hodc nhidu vi tri glycosyl hoa lién két N- (thuong
cac vi tri ma c6 ngoai tr nhi€n) bi loai bd va mot hodc nhiéu vi tri lién két N- méi

duoc tao ra.

Céc bién thé protein ANGPTL3 lam vi du minh hoa bao gdm bién thé xystein
trong d6 mot hoac nhiéu géc xystein bi loai bo hoac dugce thé cho axit amin khac (vi
du, serin) so v6i trinh ty axit amin cua protein ANGPTL3 c6 ngoai tu nhién. Theo céac
khia canh nhét dinh cta sing ché, bién thé xystein c6 thé hitu ich khi protein
ANGPTL3 phai duoc gip nép vao cu hinh c6 hoat tinh sinh hoc ching han nhu sau
khi phan 1ap thé viii khong tan. Theo cac khia canh nhit dinh cta sang ché, bién thé
xystein c6 it gbc xystein hon so vdi polypeptit tw nhién. Theo cac khia canh nhét dinh
ctia sang ché, bién thé xystein c6 s6 lwgng chin cac gbc xystein dé giam thiéu sy tuong

tac do xystein khong duogc tao cap.

Theo mét sb phuong an, bién thé chirc nang hodc dang dugc cai bién cua
protein ANGPTL3 bao gdm protein dung hop ciia protein ANGPTL3 theo sang ché va
mdt hodic nhiéu mién dung hop. Vi du da dugce biét ro vé& mién dung hgp bao gém,
nhung khong chi gidi han &, polyhistidin, Glu-Glu, glutathion S transferaza (GST),
thioredoxin, protein A, protein G, ving c¢b dinh trén chudi ning cta globulin mién dich
(Fc), protein gin két maltoza (MBP), va/hodc albumin huyét thanh cia ngudi (HSA).
Mién dung hop hodc manh ctia n6 co thé duoc chon dé truyén déc tinh mong mudn. Vi
du, mdt s6 mién dung hop dic biét hiru ich cho sw phan lap protein dung hop bing sic
ky 4i Iurc. Danh cho muyc dich tinh sach bing 4i luc, cac chat nén thich hop cho séc ky
4i luyc, chang han nhu cac nhua tiép hop glutathion-, amylaza- va niken- hodc coban-
duoc st dung. Nhiéu trong s6 cac chit nén nhu vay san c6 & dang “kit”, chfmg han nhu

hé tinh sach Pharmacia GST va hé QLAexpressTM (Qiagen) ma hiru dung véi cac dbi
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tac dung hop (HIS¢). Dudi dang vi du khéc, mién dung hgp cé thé dugc chon dé tao
thuan loi cho sy phat hién protein ANGPTL3. Vi du vé c4c mién phat hién nhu vay
bao gdm cac protein phat huynh quang khac nhau (vi du, GFP) ciing nhu "thé epitop"
ma thudng 13 cic trinh tu peptit ngin ma khang thé dic hiéu sin c6. Thé epitop da
duoc biét 16 ddi voi khang thé don dong dic hiéu sin c6 dé dang bao gdm FLAG,
haemagglutinin cua virut gdy cam (HA) va thé c-myc. Trong mot sb truong hop, mién
dung hop nay c6 vi tri phan cit proteaza, ching han nhu d6i véi yéu t6 Xa hoic
Thrombin, ma cho phép proteaza thich hgp dé cét gidi han timg phan protein dung hop
va nhd d6 giai phong protein tai td hop tir d6. Protein duge giai phong sau d6 co thé
phan 1ap duoc tir mién dung hop bang phuong phap phan tach bang sic ky tiép theo.
Theo c4c phwong 4n nhét dinh, protein ANGPTL3 duoc dung hop v6i mién ma 1am én
dinh protein ANGPTL3 in vivo (mién "6n dinh"). Thuét ngit "lam 6n dinh" ¢6 nghia la
bat ky qua trinh ndo ma lam ting chu ky ban ra trong huyét thanh, bat ké 13 liéu qua
trinh nay c6 phdi do su phd v& gidm, d0 thanh thai bdi than gidm, hodc tac dong dugc
dong hoc khéac. Su dung hop véi phin Fc cua globulin mién dich da duogc biét 1a dé
truyén dic tinh duge dong hoc mong mubn cho mdt phd réng céc protein. Tuwong tu,
su dung hop véi albumin huyét thanh ciia nguoi c6 thé tao ra diac tinh mong mudn.
Céc loai mién dung hop khac ma c6 thé dugc chon bao gdm cac mién multime hoa (vi
du, dime hoa, tetrame hoa) va cac mién churc nang (ma tao ra chirc nang sinh hoc bd
sung, nhu mong mudn). Thé dung hop c6 thé dugc tao ciu tric sao cho peptit khac
loai dugc dung hop & dau amino cta polypeptit theo sing ché va/hodc & dau carboxy

ctia polypeptit theo sang ché.
Axit nucleic ma hoa polypeptit trong tu angiopoietin- 3 khang proteaza

Sang ché ciling md ta axit nucleic ma hoa polypeptit khang proteaza theo sang
ché va vecto biéu hién va té bao chi dé biéu hién polypeptit khang proteaza. Theo khia
canh khac, sang ché mo ta polynucleotit ma hoa polypeptit theo sang ché va vecto biéu
hién va té bao chu chira polynucleotit nhur vdy. Theo mot sé khia canh ciia sang ché,
polynucleotit nay dugc t6i uu hoa dé biéu hién & té bao chii. Theo mot sé khia canh ,
sang ché dé& xuit phuong phéap cai thién hodc ngin ngira bénh viém khép hodc chén
thuong khép & ngudi bénh, phuwong phap niy bao gdm: diing cho khép ctia ngudi bénh
vecto biéu hién ma héa polypeptit theo sang ché va thé 1a sy biéu hién cua polypeptit

nay cai thién hodc ngin ngira bénh viém khép hodc chin thuong khép & ngudi bénh.
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Theo mét sb khia canh cua sang ché, ngudi bénh bi viém khép hoac chin thuong
khop. Theo mét sb khia canh cua sang ché, ca thé nay khéng bi, nhung c6 nguy co bi
viem khép hodc chin thuong khép. Theo mot sb khia canh cua sang ché, bénh viém

khép 1 viém xuong khép, viém khép do chin thuong, hodc viém khop tu mién.

Su biéu hién polypeptit theo sang ché st dung cac k§ thuat thong thuong
trong linh vuc di truyén tai td hop. Cac 4n phim boc 16 cac phuong phap st dung
chung trong sang ché bao gdbm Sambrook va Russell eds. (2001) Molecular Cloning: A
Laboratory Manual, 3rd edition; chudi Ausubel et al. eds. (2007 duoc cip nhat dén
2010) Current Protocols in Molecular Biology, trong sd cac 4n phim khéc da duoc biét

trong linh vuc nay.

Su biéu hién c6 thé st dung t& bao chu thich hop bat ky da dwoc biét trong
linh vuc nay, vi duy, té bao chu dong vat c6 va, té bao cha vi khuén, t& bao chi nim
men, t& bao chu con trung, v.v... Ca hai h¢ biéu hién nhan so va nhan that sin co6 mot
cach rong rai. Theo mot sb phuong &n, hé biéu hién nay l1a h¢ biéu hién & té bao dong
vat ¢6 vu, chéng han nhu hé biéu hién & t& bao CHO. Theo mot sb phuong an, axit
nucleic ¢6 thé duge tdi wu hoa codon dé tao thuén lgi cho su biéu hién & té bao chu

mong muon.

Vecto va hé khong phai ciia virut bao gdm plasmit va vecto episom, thudong
chtra caset biéu hién dé biéu hién protein hosic ARN va nhiém sic thé nhan tao cia
nguoi (xem, vi du, Harrington et al., Nat Genet 15:345, 1997). Vi du, vecto khong phai
clia virut ma hitu dung dé biéu hién polypeptit theo sang ché & t€ bao dong vat c6 vi
(vi du, ctia ngudi) bao gém cac vecto pThioHis A, B & C, pcDNA3. I/His, pEBVHis
A, B & C (Invitrogen, San Diego, CA), MPSV va nhiéu vecto khac da biét trong linh
vuc ndy dé biéu hién cac protein khac. Cac vecto cia virut hitu dung bao gdm, nhung
khong chi giéi han &, vecto dua vao adenovirut, virut lién quan dén adeno, virut
herpes, vecto dua vao SV40, virut gdy bénh u nhu, virut HBP Epstein Barr, vecto gay

bénh déu ga, vecto virut gdy bénh ddu mua va virut Semliki Forest (SFV).

Viéc lua chon vecto biéu hién tuy thude vao té bao chu dy dinh trong do vecto
cén dugc biéu hién. Thong thuong, vecto biéu hién chira promoto va céc trinh tu diéu
hoa khéac (vi du, trinh tu ting cuong) ma gin két linh hoat véi polynucleotit ma héa

polypeptit theo sang ché. Theo mét s khia canh clia sang ché, promoto cam @mg dugc
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sir dung dé ngan ngira biéu hién cia trinh tu dugc chén vao ngoai trir trong diéu kién
cam tmg. Cac promoto cam tng bao gbém, vi du, promoto arabinoza, promoto lacZ,
promoto metalothionein, promoto glucocorticoit hodc promoto s¢ nhiét. Ngoai ra, cac
yéu t6 diéu hoa khac ciing c6 thé dugce két hop vao dé cai thién su biéu hién axit
nucleic ma hoa polypeptit theo sang ché, vi du, trinh tyr ting cuong, trinh tu cta vi tri

gin két ribosom, trinh ty két thiic phién ma va tuong ty.

Theo mot sb khia canh ctia sang ché, axit nucleic ma héa polypeptit theo sang
ché ciing c6 thé bao gdm trinh ty ma hoa trinh tw tin hiéu tiét sao cho polypeptit nay
dugc tiét ra tir té bao chu. Trinh ty nhu vay cb thé duoc tao ra boi vecto, hodc dudi

dang mot phan cua axit nucleic ANGPTL3 ma c¢6 mit trong vecto nay.

Céac phuong phap dua vecto biéu hién chira trinh tu polynucleotit quan tdm
thay dbi tuy thude vao loai vat chu. Vi duy, su chuyén nap canxi clorua thuong dugc st
dung cho té bao nhan so, trong khi viéc xir Iy bang canxi phosphat hogic xung dién c6
thé dugc st dung cho céc vét chu khac (thuong xem, Sambrook et al., supra). Cac
phuong phép khic bao gdm, vi du, xung dién, xir Iy bang canxi phosphat, bién nap qua
liposom, tiém va vi tiém, phuong phap sing bén gen, virosom, liposom mién dich, da
cation: thé tiép hop axit nucleic, ADN trin, virion nhén tao, dung hop protein cAu tric
VP22 cua virut herpes, su hip thu ADN ting cuong béi tic nhan va tai nap ex vivo.
Déi véi sy tao ra protein tai tb hop hiéu suét cao, lau dai, sy biéu hién én dinh s&
thudng duge mong mudn. Vi du, dong té bao biéu hién on dinh polypeptit theo sang
ché c6 thé dugc tao ra bing cach sir dung vecto biéu hién theo sang ché chua ban sao

c6 ngudn goc virut hodc yéu to bi€u hi€n ndi sinh va gen chi thi chon loc.

Theo mot sé khia canh clia sing ché, axit nucleic ma hoa polypeptit
ANGPTL3 khéng proteaza theo sang ché c6 thé dugc phan phéi &én ngudi bénh cho
viéc diéu tri chin thwong hodc bénh khép. Su phan phdi axit nucleic nhu vy c6 thé
dat dugc bang cach sir dung phuong phéap bat ky da biét trong linh vuc nay, nhung
thuong dugce thuc hién bang cach st dung phwong phap tiém truc tiép vao khdp bi
bénh hoic bi chin thuong. Theo mat sb khia canh caa sang ché, ADN dugc phan phéi
duéi dang ADN trin bang cach sit dung phuong phap tiém truc tiép vao khép. Theo

mot so khia canh cta sang ché, vecto virut dugce str dung, bao gom, nhung khong chi
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gi6éi han &, vecto adenovirut hodc vecto cd lién quan dén adenovirut, vecto virut

herpes, vecto virut gdy bénh ddu ga, hodc vecto virut gdy bénh dau mua.
Phuong phép st dung tri li€u ctia polypeptit va chi dinh

Céc phuong phap dugc dé xuét theo sang ché bao gdm dugc phdm chira
polypeptit theo sang ché dé sir dung trong diéu tri bénh cho ddi twong bao gdm viéc
cho d6i twong ding lwgng c6 hiéu qua diéu tri bénh cuia polypeptit theo sang ché, trong
d6 dbi twong bi hodc c¢6 nguy co bi ton thuong khép hodc viém khép. Sang ché cling
dé xuat dugc pham chira polypeptit theo sang ché dé str dung trong cai thién hodc ngan
ngira bénh viém khép hoidc chin thwong khép & ngudi bénh, viée sit dung nay bao
gdm: ding cho khép ciia ngudi bénh ché phdm chira hwrong hidu qua cia polypeptit
theo sang ché, nh& d6 cai thién hodc ngin ngira bénh viém khép hodc chin thuong
khép & ngudi bénh. Theo mét s6 phwong an, ngudi bénh bi viém khép hodc chn
thuong khép. Theo mét s phuong an, cé thé nay khéng bi, nhung c6 nguy co bi bénh
viém khép hoic chin thuong khép. Theo mot sé phuong 4n, bénh viém khép 1a viem
xuong khép, viém khép do chdn thwong, hodc viém khép tu midn. Theo mot sd

phuong 4n, ché phdm duge ding cho ngudi bénh con chira axit hyaluronic.

Theo khia canh khac, sang ché dé xuit phuwong phap cam tmg su biét hoa cua
té bao gbc trung md thanh té bao sun, phwong phéap nay bao gdm, cho té bao gbc trung
md tiép xtic v6i lwong da ciia polypeptit theo sang ché d& cam tmg sy biét hoa cia té
bao gbc nay thanh t& bao sun. Theo mot s phwong 4an, phuong phap nay duge thuc
hién in vivo va té bao gdc c6 & ngudi bénh.

Ngudi ta du tinh rang polypeptit, ché phim va sir dung theo sang ché co thé
dugc st dung dé diéu tri, cai thién hodc ngin ngira loai ton thuong sun khép bét ky (vi
dy, ton thuong hodc chan thuong khdp) bao gém, vi du, tén thuong do chén thuong
hozc dit gan hodc dit diy ching. Theo mét s6 phuong 4n, protein theo sang ché dugc
ding dé ngan ngira hodc cai thién bénh viém khép hodc tén thuong khép, vi du trong
truomg hop c6 tién st di truyén hodc tién sir gia dinh v& bénh viém khop hoidc tén
thwong khép hodc chin thwong khép hoic trude hodc trong khi phiu thuét khép. Theo
mdt s& phuong an, polypeptit va ché phdm duge sir dung dé diéu trj tdn thuong khép.
Theo céc phuong 4n cu thé, ton thuong khdp 14 ton thuong khép do chén thuong. Theo
phwong an khac, ton thwong khép 14 tén thuwong do tudi tac hodc sy khong hoat dong.
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Ciing theo phuong 4n khéc, ton thuong khép 1a ton thuong do réi loan tu mién. Theo
mdt s6 phuong 4n theo sang ché, polypeptit va ché phdm theo sang ché c6 thé duoc st
dung dé diéu tri, cai thién hodc ngédn ngtra viém xuong khép. Theo mot sb phuong an,
polypeptit va ché phdm nay duoc st dung dé cai thién hodc ngdn ngtra bénh viém khdp
& d6i twong c¢6 nguy co mic hoic mic bénh viém khép. Theo mot sb phuong an,
polypeptit va ché pham nay dugc sir dung dé cai thién hoic ngin ngira tén thuong

khép & dbi twong c6 nguy co mic hodc méc bénh tdn thuong khép.

Theo mét sd phuong an, polypeptit va ché phim theo sang ché duoc st dung
trong phuong phap kich thich sy ting sinh té bao sun va su tao sun & mo sun da bi tén
thuong, vi du, do tén thuong do chin thuong hodc bénh sun. Theo cac phuong an cu
thé, polypeptit va ché phdm theo sing ché 13 hitu dung dé diéu trj tén thuong sun &
khép, vi du, & cac bé mit c6 khop, vi du, cot séng, vai, khuyu, cd tay, cac khép ngon,
hong, dau géi, ¢d chan va khép ban chan. Vi du vé bénh hoic rbi loan ma c6 thé thu
duoc loi ich tir viée diéu tri bao gdm viém xwong khop, viém khép dang thip, cac
bénh ty mién khéc, hodc bénh viém xuong sun boc tach. Ngoai ra, tén thuong sun
hodc v& sun xay ra nhu la két qua cac rdi loan di truyén hodc rdi loan chuyén hoa nhit
dinh, di dang sun thudng duge thiy & dang chimg lin & ngudi, va/hodic tdn thuong sun
hodc v&r sun thuong 1a két qua ctia phau thuat phuc hdi; do d6 polypeptit, ché phim va
phuong phép sé& 1a liéu phap hitu dung & cadc bénh nhan nay, hodc dung riéng 1€ hoic

két hop véi cac liéu phap khac.

Ngudi ta con du tinh ring polypeptit va ché phdm theo sang ché c¢6 thé dugc
st dung dé diéu tri, cai thién hoic ngdn ngura cac r6i loan va/hodc triéu ching lién
quan dén sun hodc anh huéng cia cac tinh trang bénh nhu véy. Tinh trang hoic rdi
loan cho su diéu tri, viéc 1am thuyén giam va/hodc ngin ngira bang polypeptit va ché
phim theo sang ché 1am vi du minh hoa, bao gdm, nhung khong chi gi6i han &, bénh
luput ban dé hé théng, viém khép dang thép, viém khép man tinh thiéu nién, viém
xuong khdp, bénh thodi héa dia dém, bénh viém dbt séng, héi ching Ehlers Danlos,
bénh xo cting toan thin (xo cing bi) hodc bénh gan. Céc tinh trang hodc rdi loan khac
ma c6 thé thu dwoc lgi ich tir viée didu tri bang polypeptit dé cai thién céc tac dong c6
lién quan bao gém bénh teo co do viém tu phéat (viém da co, bénh viém da co), hoi
ching Sjogren, viém mach hé théng, bénh sarcoid, bénh thiéu mau tan huyét tw mién

(bénh réi loan sinh tay lién quan dén mién dich, hemoglobin niéu kich phat vé dém),
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bénh giam tiéu cdu tw mién (bénh xuit huyét giam tiéu cau v6 cin, bénh giam tiéu ciu
do mién dich), bénh viém tuyén giap (bénh Grave, bénh viém tuyén giap Hashimoto,
viém giap lympho bao tudi thiéu nién, bénh teo tuyén giap), bénh dai thao dudng, bénh
than lién quan dén mién dich (bénh viém than tiéu cau, viém éng va mo than khe), cac
bénh hily myelin ctia hé than kinh trung wong va hé than kinh ngoai vi chang han nhu
bénh da xo ciing, bénh da ddy than kinh hily myelin tu phéat hodc hdi ching Guillain-
Barr va bénh da ddy than kinh hiy myelin do viém man tinh, cac bénh gan mat chang
han nhu viém gan nhiém tring (viém gan A, B, C, D, E va cac bénh khong do virut
hepatotropic), viém gan man tinh hoat dong tu mién, bénh xo 6ng mat nguyén phat,
bénh viém gan u hat va bénh sung 6ng gan xo héa, bénh viém rudt (bénh viém rudt két
gy loét: bénh Crohn), bénh ru6t min cam gluten va bénh Whipple, cic bénh da tu
mién hoic lién quan dén mién dich bao gdm bénh da bi béng rop, bénh hdng ban da
dang va cham tiép xuc, bénh vay nén, cac bénh di ung chéng han nhu hen, viém mii di
ng, viém da di tmg, di Gng thirc in va chirg may day, cac bénh mién dich ctia phoi
ching han nhu bénh viém phdi ting eosin, bénh xo hoa phdi tu phat va bénh phdi ting
man cam, cic bénh lién quan dén cdy ghép bao gdbm bénh thai loai manh ghép va bénh

manh ghép chéng lai vat chu.

“Bénh nhan” nhu dugc sir dung ¢ day dung dé chi d6i tuong bat ky ma duoc
dung polypeptit tri liéu theo sang ché. Nguoi ta dy tinh ring polypeptit va ché phdm
theo sang ché c6 thé duoc sir dung trong diéu tri bénh cho dong vat c6 va. Nhu dugc
sir dung & day “ddi twong” ding dé chi dong vat c6 vii bat ky, bao gdm ngudi, vat nudi
trong nha va vat nudi ngoai trang trai va dong vat ngoai vuon tha, dong vt thé thao va
dong vat duoc thudn hoa, chrflng han nhu gia suc (vi du bo), ngua, cho, ctru, lgn, tho,
dé, méo v.v.. Theo mét s6 phwong 4n cia sang ché, ddi twong 1a ngudi. Theo céc

phuong 4n nhét dinh, d6i trgng 14 ngua. Theo cac phuong an khac, dbi tuong 1a ché.

Theo mot s phuong 4n, polypeptit theo sang ché c¢6 thé 1a khac loai dbi véi
dong vat c6 vu can dugc diéu tri bénh. Vi du, protein ANGPTL3 ctia nguoi theo sang
ché duogc st dung trong diéu tri bénh cho dong vat chéng han nhu ngya, bo hodc cho.
Theo mot sé phuong an, protein ANGPTL3 khéc loai theo sang ché c6 thé dugc sir
dung dé lam ting s luong té bao sun trong nudi cdy dé cdy ghép. Theo mot sb khia
canh cia sang ché, cic méi truong nudi cdy duge lam gidu sau do tuy y s& duge tron

v6i polypeptit va ché pham ma tuong ing véi dong vat ¢é vi can duoc diéu tri bénh va
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dugc dat trong khoang khdp hodc dugc dit truc tiép vao chd bi tdn thuong cta sun.
Polypeptit theo sang ché dugc sir dung trong diéu tri bénh viém khép hodc tén thuong
khép cho nguoi bénh. Biang cach sir dung protein dwgc tao ra tir cing loai dong vat ¢6
v dudi dang duoce didu tri bénh, dap img mién dich khong ¢d y ¢6 thé duoc tranh xay

ra.

Theo mét s6 phuong an, polypeptit va ché pham theo sang ché dugc dung
bang cach tiém truc tiép vao hoat dich cua khép, ding hé théng (qua dudng miéng
hodc tiém tinh mach) hodc truc tiép vao chd bi ton thuong cuia sun, hodc riéng 1€ hodc
két hop véi chat mang thich hop cho sur giai phong kéo dai ciia protein. Theo mot s6
phuong 4n, polypeptit hodc ché phdm dugc ding trong chét nén hodc khung teong hop
sinh hoc. Polypeptit, ché phim va phuong phap theo sang ché ciing c6 thé duge st
dung két hop vé6i qua trinh phau thuat & khép bi hong. Viée dung polypeptit theo séang
ché co thé xay ra trudce, trong hodc két hop véi, va/hodc sau qua trinh phau thuat. Vi
du, polypeptit va ché phdm theo sang ché c6 thé duoc sir dung dé ting luong té bao
sun trong méi truong nudi cdy cho viée céy ghép té bao sun tu than hodc khac loai
(ACI). Té bao sun c6 thé tily y duoc ciy bing su diéu tri dong thoi bao gdm viée dung
polypeptit va ché pham theo sang ché. Trong cic quy trinh nay, vi du, t& bao sun co
thé dugc thu hoach bang cach noi soi tir ving chiu tai nho khong bi tén thwong cua
khép bi tdn thwong va c6 thé duge nudi cdy in vitro, ty ¥ khi c6 polypeptit va ché
pham theo sang ché va/hoic cac yéu td ting truong khac dé 1am ting sb lugng té bao
trude khi cdy ghép. Gidng nudi cdy phat trién sau d6 tiy y duge tron véi polypeptit va
ché phém theo séang ché va/hodc duogc dat vao khoang khép hodc truc tiép vao chd bi
tbn thuong. Theo cic phuong an nhit dinh, gidng nudi cdy phat trién (tuy y co
polypeptit theo sang ché) dugc dat vao khoang khdp ma bi lo limg trong chit nén hodc
mang. Theo phuong 4n khéc, polypeptit va ché phdm theo sang ché c¢6 thé dugc st
dung két hop véi mot hozc nhiéu manh ghép mang xwong hoic manh ghép mang sun
ma chtra té bao tao sun va/hodc gitp gitr té bao sun da duogc céy ghép hodc cac té bao
tién than cua té bao sun tai chd. Theo mét sb phuong an, polypeptit va ché phdm theo
sang ché dugc sir dung dé phuc hdi tén thuong sun két hop véi cac quy trinh khéc, bao
gbm, nhung khéng chi gi¢i han &, rira khép, kich thich tity xwong, mai b6t sun, khoan
duéi sun, hodc phiu thuat ndi soi tao ton thuong dudi sun gin. Tuy ¥, sau khi ding

polypeptit va ché phdm theo sang ché va sau sy ting truéng cia sun, didu tri bang
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ph?lu thuat bd sung co thé thu duoc loi ich dbi vai (cac) bé mat cia sun dugc tao madi

¢6 vién thich hop.
Duoc pham

Ché pham diéu tri bénh chira polypeptit ma da duoc dé xuit nim trong pham
vi clia sang ché va dugc dy dinh mot cach cu thé trong viéc can nhéc viéc nhan dién
mdot s6 trinh tw polypeptit ¢6 tinh n dinh va tinh khang proteaza ting. Do d6, theo
khia canh khéc, sang ché dé xuit duoc phém chira lugng ¢6 hi¢u qua diéu tri bénh cta
polypeptit theo sang ché. Theo cic phuong 4n nhit dinh, duoc phdm con chira chét
mang dugc dung hoic chit mang sinh 1y dung. Theo mét sé phwong 4n, duge phim

con chira axit hyaluronic hodc din xuét cia no.

Ngoai ra, sang ché d& xut polypeptit dé sir dung trong didu tri, cai thién hodc
ngin ngira bénh viém khép hodc chin thuong khép & nguoi bénh, viée diéu tri nay bao
gbém: ding cho khép ctia ngudi bénh ché phdm chira lugng hiéu quéa cua polypeptit
theo sang ché, nho d6 cai thién hodc ngan ngira bénh viém khép hodc chén thuong
khép & ngudi bénh. Theo mdt sé phuwong an, ngudi bénh bi viém khép hodc chén
thwong khép. Theo mot s6 phwong 4n, ca thé nay khong bi, nhung c6 nguy co bi bénh
viém khép hodc chin thuong khép. Theo mot sé phuwong an, bénh viém khép 1a viém
xuong khép, viém khép do chén thwong, hodc viém khop ty mién. Theo mot sb

phuong 4n, ché phidm duge ding con chira axit hyaluronic.

Theo khia canh khac, sang ché dé& xuét polypeptit dé sir dung trong phuong
phap cam tng su biét hoa cia té bao gbc trung mo thanh té bao sun, phuong phap nay
bao gbm, cho té bao gdc trung md tiép xic véi luong di cia polypeptit theo sang ché
dé cam tng su biét hoa cua té bao gdc nay thanh té€ bao sun. Theo mét sé phuong én,
phuong phép nay dugc thuc hién in vivo, t& bao gbc c6 & ngudi bénh va viée cho tiép
xtc ndy bao gém viéc ding cho khép ciia ngudi bénh ché phim chira lugng hi¢u qua
ctia polypeptit theo sang ché, nho d6 cam tmg su biét héa té bao g thanh té bao sun
va cam ung su tao sun.

Ché phim diéu tri bénh chira axit nucleic ma hoa polypeptit theo sang ché co
thé dugc phan phdi cho ngudi bénh dé didu tri ton thwong khép hodc bénh khop. Theo
mdt s khia canh ctia sang ché, duoc phim chira ADN trdn ma héa polypeptit theo

sang che. Theo mot so khia canh cia sang ché, vecto virut dugc st dung dé thuc hién
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viéc phan phdi va dugc phdm chira vecto ma hoéa polypeptit theo sang ché, bao gdm,
nhung khong chi gi6i han &, vecto adenovirut hodc vecto ¢6 lién quan dén adenovirut,
vecto virut herpes, virut gdy bénh déu ga, hodc vecto virut gdy bénh didu mua. Dugc
pham chira lwong c6 hidu qua diéu tri bénh cia axit nucleic ma héa polypeptit theo

sang ché cung vdi chat mang dugc dung hodc chit mang sinh ly dung.

Theo khia canh khac cta sang ché, polypeptit dugc dé xuit dé ding lam thudc
cho viéc diéu tri tén thuong khép duge du tinh. Theo cdc phuong an nhét dinh,
polypeptit theo sang ché dé dung lam thudc dé cai thién bénh viém khép hoic tdn
thuong khép duge dé xuit. Theo mot sd phuong 4n, viém khép 13 viém xuong khép,
viém khép do chin thuong hodc viém khép tu midn. Theo mot sé phuong 4n, tn
thuong khép 14 tén thuong khép do chin thuwong, ton thwong do tu mién, tdn thuong
do tudi gia, hodc tdn thuong do khong hoat dong. Theo khia canh khac cua sang ché,

axit nucleic ma hoéa polypeptit theo sang ché dé ding 1am thudc dugc dé xuét.

Ché phim bao ché thich hop dé ding bao gdm céc ta duge, bao gbm, nhung
khong chi giéi han &, dung dich chira nuéc va dung dich khong chira nudce, dung dich
v tring dang truong, ma c6 thé chira chit chdng oxi hoa, chit dém, chét kim ham vi
khudn va chit tan ma biéu hién huyén phu déng truong, huyén phu vo tring chira nude
va huyén phu vo tring khong chira nuée cia ché phim ma c6 thé bao gb6m chit tao
huyén phu, chit hoa tan, chét 1am dic, chit 1am 6n dinh va chét bao quan. Theo céc
phuong 4n nhét dinh, dugce phim chira lugng c6 hiéu qua didu tri bénh cta peptit trong
hén hop véi chét bao ché duge dung dugc chon dé thich hop voi dudng dung, dang
phan phéi va lidu luong mong mubn. Xem, vi du, Remington’s Pharmaceutical
Sciences (18" Ed., A.R. Gennaro, ed., Mack Publishing Company 1990) va cac 4n
pham tiép theo. Chat din thudc hodc chit mang cha yéu trong dugc phim c6 thé c6
ban chét 14 chira nuéc hodc khong chira nuge. Vi duy, chit dan thubc hodc chét mang
thich hop cho viéc ti€ém cé thé 1a nuér, dung dich mubi sinh ly hodc dich ndo tiy nhan
tao, tlly ¥ dugc bd sung cac nguyén liéu khac ma 1a thong thuong trong ché pham cho
viéc ding qua duong ngoai duong tiéu héa. Vi du, chit dém c6 thé duogc sir dung, vi
du, dé gitt ché phdm & d pH sinh ly hodc & do pH thip hon khong dang ké, thuong
trong khoang tir d6 pH 5 dén khoang dd pH 8 va tiy ¥ c6 thé bao gdm sorbitol,
albumin huyét thanh, chit lam sach, hodc thanh phan b sung khéc. Theo cac phuong

an nhét dinh, duoc phim chira polypeptit hodc axit nucleic ma hoa polypeptit theo

-45-



26345

sang ché co thé dugc bao ché cho viéc bao quan & dang déng kho bang cach st dung ta

duogc thich hop (vi dy, sucroza).

Ciing theo phwong 4n khéc, ché pham bao ché chra chét, ching han nhu vi
clu tiém duoc, tiéu phéan dn mon sinh hoc, hop chét polyme, hat, hodc liposom hoac
chét nén tuong hop sinh hoc ma tao ra sy giai phong cé kiém soat hoic giai phoéng
cham ctia polypeptit hodc axit nucleic ma hoa polypeptit theo sang ché sau d6 c6 thé
dugc phan phdi qua viéc tiém cham. Vi du, polypeptit hodic axit nucleic ma hoa
polypeptit theo sang ché c¢6 thé duge bao nang trong liposom, hoic duge bao ché dudi
dang vi hat hodc vi nang hodc c6 thé duoc két hop vao cac chét dan thudc khac, chéng
han nhu polyme phan hiy sinh hoc, hydrogel, xyclodextrin (xem vi du Gonzalez et al.,
1999, Bioconjugate Chem., 10, 1068-1074; Wang et al., cac cong bd don qudc té PCT
s6. WO 03/47518 va WO 03/46185), axit poly(lactic-co-glycolic) (PLGA) va vi ciu
PLCA (xem vi du U.S. Pat. No. 6,447,796 va cong bd don sang ché My sé US
2002130430), vién nang nano phan hdy sinh hoc va vi clu két dinh sinh hoc, hoac
bing vecto protein (O'Hare va Normand, cong bd don qudc té PCT s WO 00/53722)
hodc bang viée st dung thé tiép hop. Cac co ché phan phdi thich hop khac nira bao
gdm dung cu phan phbi cdy ghép duoc.

Liéu cua hop chét theo séang ché dé diéu tri cac bénh hodc rbi loan néu trén
thay dbi tay thudc vao cach dung, do tudi, va/hoic thé trong cua ddi tugng va tinh
trang bénh cua ddi tugng cn duoc didu tri va cudi cing s& dugc quyét dinh béi thiy
thudc hodc bac sy thu y diéu tri. Liéu duoc ding cho ddi tugng theo sang ché nén 1a du
dé tao dap tmg c6 loi & ddi twong qua thoi gian. Lidu nhu vay 13 “luong c6 hiu qua
didu tri bénh”. Do d6, liéu thich hop co6 thé dugce xac dinh bang tinh hiéu qua cua
protein cu thé hoic axit nucleic ma hoa polypeptit theo sang ché duoc ding va tinh
trang bénh cua dbi tuong, cling nhu thé trong hodc dién tich bé mit cua vung dugc
diéu tri. Kich thudc lidu cling s& dugce quyét dinh boi su tdn tai, ban chat va mic do
ctia tac dung phu c6 hai bat ky ma di kém viéc ding protein hoic vecto cu thé & dbi
tuong cu thé. Viéc dung co thé duoc tién hanh qua liéu don hodc liéu duoc phan chia,
hoic dudi dang truyén lién tuc théng qua dung cu ciy ghép hoic dng théng. Tan suit
lidu s& phu thudc vao thong sé duoc déng hoc cia polypeptit hodic axit nucleic ma héa
polypeptit theo sang ché trong ché phim bao ché duoc sir dung. Thiy thudc 1am sang

c6 thé chuan do liéu va/hodc cai bien viéc dung de dat hi¢u qua dicu tri bénh mong

-46-



26345

mudn. Liéu dién hinh nim trong pham vi tir khoang 0,01 ng/kg dén khoang 100mg/kg,
tly thudc vao cac yéu t6. Theo cac phuong 4n nhit dinh, lidu nim trong pham vi tir
khoang 0,1pg/kg dén khoing 10mg/kg; hodc khoang 0,1pg/kg; khoang 0,5pg/ke;
khoang 1pg/kg; khoang 2nug/kg; khoang ,Spg/kg; khoang 10pg/kg; khoang 15ug/kg;
khoang 20pg/kg; khoang 25pg/kg; khodng 30ug/kg; khoang 35pg/kg; khoang
40pg/kg; khoang 45pg/kg; khoang 50pg/kg; khodng 55pg/kg; khoang 60ug/kg;
khoang 65pg/kg; khoang 75nug/kg; khoang 85ug/kg; khoang 100pg/kg. Theo cac
phuong an nhét dinh, liéu 1a khoang 50pg/kg; khoang 100pg/kg; khoang 150pg/kg;
khoang 200pg/kg; khoang 250pg/kg; khoang 300ug/kg; khoang 350ug/kg; khoang
400pg/kg; khoang 450pg/kg; khoang 500ng/kg; khoang 550pug/kg; khoang 600ug/kg;
khoang 650pg/kg; khoang 700ug/kg; khoang 750ug/kg; khoang 800ug/kg; khoang
850pg/kg; khoang 900pg/kg; khoang 950ug/kg; khoang 1mg/kg; khoang 2mg/kg;
khoang 3mg/kg; khodng 4mg/kg; khoang Smg/kg;rkhoéng 6mg/kg; khoang 7mg/kg;
khoang 8mg/kg; khoang 9mg/kg; khoang 10mg/kg.

Phuong phép dung

Phuong phap bat ky dé phan phdi polypeptit theo sang ché dén khép bi hong co
thé duge s dung. Trong thuc tién cia sang ché, ché phim co thé dugce ding ngoai
duong tiéu hoa, vi du dugc tiém, vi dy, tiém ndi khép (nghia 13, vao trong khdp), tiém
tinh mach, tiém bép, tiém dudi da; tiém truyén, hodc céy, vi du, trong mang, chét nén,
dung cu v.v.. Khi dugc ti€ém, truyén hoac céy, su phan phéi o thé hudng vao mo hoac
khép thich hop va su phan phéi c¢6 thé 13 sy phan phdi bang tiém nhanh mot lidu truc
tiép hodc sy phan phdi lién tuc. Theo mot sé phuong 4n, sy phan phdi c6 thé & mo
thich hop duoc dinh vi & gan khdp bi hong. Theo mdt s6 phuwong an, sy phan phéi co
thé 1a thong qua tiém truyén, hodc thong qua viéc tiém nhanh mét lidu giai phong duogce
x4c dinh thoi gian. Theo mot sd phuong 4n, hé giai phong c6 kiém soat (vi dy, bom)
c6 thé duge dat gin dich diéu tri bénh, vi du, gin khép ma polypeptit dugc ding. Theo
phuong an khac, ché pham c6 thé dugc chon cho viéc phan phéi qua duong an ubng,

vi dy, dudong miéng hodc duong xong.

Polypeptit tri liéu theo sang ché ciing ¢6 thé duoc sir dung két hop hiéu qua
v6&i mot hodc nhiu hoat chét bd sung (vi du, axit hyaluronic hoic din xuét hodc mubi

ctia no, yéu tb ting truéng (vi du, FGF18, BMP7), chét tao sun (vi du, canxitonin ca
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héi ding qua dudong miéng, SD-6010 (chit @c ché iNOS), vitamin D3
(choliecanxiferol), colagen hydrolyzat, rusalatit axetat, cac chit khong xa phong hoa tir
qua bo/dau nanh (ASU), hgp chit dugc md ta trong Cong bd don qudc té s
WO02012/129562, kartogenin), steroit, chat khang viém khéng steroit (NSAID), v.v.)
tly thudc vao liéu phap hoic tic dung mong mudn dé cai thién hodc lam tdng hiéu qua
diéu tri bénh cua liéu phap hodc tac dung. Viée didu tri nay c6 thé lién quan dén viéc
dung ca hai chat cho nguoi bénh dong thoi, hodc dudi dang ché phdm don 1¢ hodc ché
phim bao ché c6 tac dung duoc 1y bao gdm ca hai chét, hoic bang cach dung hai ché
phim riéng biét hodc hai ché phim bao ché co tac dung dugc ly riéng biét, trong d6
mdt ché phim chira polypeptit theo sang ché va ché phidm con lai chua (cac) chét thir
hai. Viéc dung ché phdm c6 hiéu qua diéu tri bénh chira polypeptit theo sang ché ¢
thé truéc hogc sau khi ding chat thir hai bang khoang thoi gian tir vai phut dén vai

tuan.

Ché pham bao ché chira hgp chét c6 thé duge bao quan dudi dang dung dich,
huyén phu, gel, nhii tuong, chét rin, hoic duéi dang bot da loai nudc hoac bot dong
kho. Ché phém bao ché c6 thé duge thé hién trong cac vat chira han kin lidu don hoidc
da liéu, ching han nhu éng tiém va lo. Theo mot sb phuong 4n, ché pham bao ché co
thé dugc thé hién trong cac éng tiém déng sin thuéc mot budng hodc nhidu budng (vi
du, éng tiém dang 16ng, 6ng tiém dang doéng kho). Dung dich va huyén phi c6 thé

dugce bao ché tir bot vo trung, hat vo trung va vién nén vo trung néu trén.

Sang ché ciing boc 16 kit chtra polypeptit hodc axit nucleic ma hoa polypeptit
theo sang ché. Theo mot khia canh cda sang ché, sdng ché boc 16 kit dé san xuét don vi
dung liéu don. Kit nay bao gdm vét chira thir nhét chira polypeptit hodc axit nucleic ma
héa polypeptit khd theo sdng ché va vat chira thir hai c6 cong thirc hoan nguyén chira
nu6e. Theo cac khia canh nhit dinh ctia sang ché, mot vat chira bao gdm éng tiém da
dong sin thubc mot budng. Theo khia canh khac ctia sang ché, vét chira ndy dugc hoan

thién duéi dang dng tiém da dong sin thude nhidu budng.
Vi du thire hién siang ché

Céc vi du sau day dugc sir dung dé minh hoa sang ché, nhung khong lam gidi

han sang cheé.
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Vi du 1: Cu truc peptit Angptl3 khang proteaza

Céac dot bién cét ngén dau tan cung N- khac nhau dugc tao ciu truc dé loai bo
su glycosyl hoa lién két O- va tao thuan loi cho viéc md ta dic diém protein ly sinh.
Pé xac dinh peptit khang proteaza, phan tir thé cta axit amin dugc dua vao cac vi tri
khac nhau cia méanh peptit Angptl3 ciia ngudi twong tng véi ving dau tin cing C-
clia peptit ndy. Fig.1 thé hién céc vi tri dot bién & Angptl3 ciia ngudi. Cac ciu triic ban
du duoc didu ché bing dudi His. Céc protein dot bién 1a: 225-460 K423Q (225KQ),
225-460 S424T(225ST), 226-460 K423Q (226KQ), 226-460 K423S (226KS), 228-460
K423Q (228KQ), 228-460 S424T (228ST), 233-460 K423Q (233KQ), 233-460 K423S
(233KS), 241-460 K423Q (241KQ), 241-460 K423S (241KS), 241-460 Kdel
(241Kdel), 242-460 K423Q (242KQ), 242-460 K423S (242KS) va 242-460 Kdel
(242K del).

Protein gin dudi His dugc biéu hién trong cac t& bao HEK Freestyle™ va
duoc tinh sach bang sic ky cot Ni-NTA. Cac ciu tric diu tin cing C- khong c6 dudi
ciing dugc tach dong, tinh sach bing phuong phép da duge mé ta trude diy (Gonzalez
R et al PNAS 2010). Mot cach vén tit, protein dich c6 trinh tw tin hiéu (1-16) duoc
tach dong & vecto biéu hién cia dong vit c¢6 vi bang promoto cytomegalovirut. Sau
chuyén nhiém DNA/PEI trong HEK 293 Freestyle (Invitrogen), thu médi truong chira
protein dich dugc tiét va tinh sach biang cot Hi-Trap SP (GE Healthcare). Téach rira
protein ndm trong khoang tir MES 50mM (pH 6,0), NaCl 125mM dén MES 50mM
(pH 6,0), NaCl 150mM. SDS-PAGE xéc nhan rang protein tinh sach it nhét 1 tinh
sach 95%.

Dénh gid tinh khang proteaza nhu sau. Tién hanh phan giai protein bing
trypsin (trypsinolysis) gi¢i han bing cach 0 10ng ctia mdi protein didu ché dugc voi
trypsin & ty 18 khdi lwgng 8000:1 (protein:trypsin) trong 1 gid & nhiét d6 phong. Luc
do, t6i phan ng phéan giai protein bang trypsin (trypsinolysis) bang cach bd sung axit
axetic dé phan tmg dat 6 pH 3,0 va phén tich mau t6i bing LC/MS. Pinh 5 min RP
HPLC twong tng v6i khdi lugng cta 43 axit amin dau tin cing C- (S424-E460) rd
rang ddi véi cAu tric protein kiéu dai twong tmg. Vi tri kep & cung vi tri, nghia 13, gitta
K423 va S424, nhu dugc quan sat trong su tao ra protein ANGPLT3 kiéu dai c6 chiéu
dai day du. Dinh nay vang mat khi Lys & vi tri kep duoc tao dot bién thanh Gln. Piéu
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ché va phan tich mdi trong s cic cu trac peptit 225KQ, 228KQ, 233KQ, 233KS,
241KQ va 242KQ; va peptit 225 kiéu dai. Pinh twong mg véi khdi lugng cua 43 axit
amin ddu tan cing C- khong c6 mit khi Lys & vi tri kep dugc tao dot bién thanh Gln

hodc Ser dbi véi mbi trong sb cac cAu trac nay, hoac khi Lys & vi tri 423 bi loai bé.
Vi du 2: Thir nghiém gén két integrin

Integrin aVB3. Cac peptit diéu ché duoc 225KQ, 228KQ, 233KQ, 241KQ va
242K Q duoc thir nghiém in vitro dé gin két voi integrin aVB3. Mot cach vén tit, cac
dia Maxisorp dugc bao bang integrin a VB3 2pg/ml va bd sung cac ndng do khac nhau
ctia cAu triic polypeptit (chi dinh). Phat hién peptit gin két bing cach bd sung mAb
khang ~ANGPTLS3 tiép d6 1a khang thé IgG khang chudt cia dé tiép hop peroxidaza
cdy cai ngwa. Tit ca cac peptit thir nghiém giir hodc cai thién kha ning gin két

integrin. Xac dinh ECs, d6i véi mdi peptit tir dit liéu gin két va két qua duoc thé hién

& bang 2.
Bang 2: Gin két in vitro cuia ANGPTL3 va

cac cau truc polypeptit thiet ké dugc vai integrin

ECs ctia integrin a5f1 ECs cta integrin aVp3
WT 3,054 3,245
242KQ 1,566 3,076
241KQ 2,693 4,032
233KQ 13,83 6,636
228KQ 4,26 4,051
225KQ 19,89 11,18

Integrin a5B1. Cac peptit diéu ché dugc 225KQ, 228KQ, 233KQ, 241KQ va
242KQ duge thir nghiém in vitro dé gin két véi integrin a5pl. Bao cic dia bang
2pg/ml nhu duge mé ta & trén nhung bing integrin a5p1 va bd sung cac ndng dd khac
nhau cta cdu tric polypeptit (chi dinh) va tién hanh phat hién nhu dwgc mod ta & trén.
T4t ca cac peptit thir nghiém giit hodc cai thién kha ning gin két integrin. Xéc dinh

ECso d6i v6i mdi peptit tir dit liéu gan két va két qua duoc thé hién trong bang 2.
Vi du 3: Phan tich chirc ning cic ciu triic

Nudi cdy va biét hoa té bao. Té bao gbc trung md (hMSCs) dugc tao ra tir tay

xuong cua ngudi dang so cp dugce phan loai theo FACS va dugc ching minh 14
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dwong tinh >98% dbi véi CD29, CD44, CD166 va CD105 va dwong tinh <0,1% dbi
voi CD45; va cac té bao duoc st dung tir cac doan 2-8 dbi véi cac thi nghiém. Céc
MSC luu tra & sun cua nguoi (hCR-MSCs) duogc tao ra tir té bao sun khép ban dau cia
ngudi, ma dugce tach thanh t& bao don 1¢, cho sinh trudng vo tinh trong MSCGM va
dugc cong nhin dudi dang MSC qua su biét hda sun, sy bi€t hoa xwong va su biét hoa
md. Té bao duoc phén loai theo FACS va dugc ching minh 1a duong tinh >98% abi
v6i CD166 va CD105. hCR-MSCs dugce nudi cdy dén 20 doan khong c¢6 su thay dbi
trong thong sb té bao, tbc do ting trudng va tdc do biét héa duge xac dinh.

Su tao sun. Cu triic peptit theo sang ché dugc danh gia trong cac thir nghiém
vat ly va thtr nghi€ém chirc nang dé danh gi4 hoat tinh tao sun.

Chu trac thiét ké duoc ma dugc dé xuit & day bit ngudn tr ANGPTL3 ma
thuéc ho gébm bay protein ANGPTL xac dinh ma ¢ su twong tu vé& ciu tric véi
angiopoietin, nhung thiéu kha niang gin két véi thu thé Tie2 va do d6 chung c6 chuc
ning khac biét. Protein ANGPTL chira mién cudén duge cudn diu tin cing N- (CCD)
va mién tuong tu fibrinogen dau tan cing C- (FLD) va dugc cho 13 duoc diéu hoa chat
ch& béi vi méi trudng va su tuong tac clia chiing véi chat nén ngoai bao (ECM) ching
han nhu fibronectin va integrin. Conklin et al., Genomics 62(3): 477-482 (1999); Goh
YY, et al., Am J Pathol 177(6): 2791-2803 (2010); Goh YY, et al J Biol Chem
285(43): 32999-33009(2010). Trinh tw ddi v6i thanh vién ho ANGPTL ma lién quan
chit ché nhit véi ANGPTL3, ANGPTL1 (mién c6 chidu dai ddy da va ddu tan cung C-
) va ANGPTL4 (mién c6 chidu dai diy du va dau tin cung C-) dugc néu trong bang 3;
va bang 5B md ta sy bét cip qua mién dau tin cing C- ciia cac thanh vién cua ho nay.
Su giéng nhau vé trinh tu qua mién ngoai bao va céc mién dau tin cung C- ANGPTLI,
ANGPTLA4, cling nhu céc protein angiopoietin ANGPTL7, ANGPT1 va ANGPT?2 khac
dugc néu trong bang SA. Mién ddu tan cing C- (CT) ctia ANGPTL3 ¢6 37% su gidng
vé trinh trr véi CT ANGPTLI va c6 40% su gidng veé trinh tu voi CT ANGPTLA.

Su tao sun 2D trén co s& té bao dugc cam ung in vitro va dugc danh gia nhu
dugc mo ta trude day trong Johnson, K. va cdng su, (2012) Science 336, 717. Ngén
gon 13, t& bao gbc trung mod c6 ngudn gde tir tiy xuong cua ngudi dang so cip
(hMSCs) dugc dit vao dia trong moi trudng ting trudng, sau d6 thay doi tiép theo

thanh moi truong kich thich su tao sun ¢6 cau truc va khong ¢6 cau tric.
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pé chup anh ban dau su tao ndt san, cac giéng dugc ¢ dinh va dugc nhuom
bang Rhodamin B, trong d6 cac ndt sdn d& dang dwoc phat hién bing mét va anh chup
duoc br?lng kinh hién vi quang hoc. Dé tao thuén loi cho sy phéat hién trén co s& chup
anh c6 do phén gidi cao va su dinh lugng, cac ndt sin tao sun dugc nhudm mau béng
d6 Nile ma gin két khong dic hiéu vé6i colagen. Cac nét sin nhudém dé Nile duge dinh

luong trén thiét bi Acumen eX3 (thiét bi chup anh chét lugng cao) bang cach kich

thich bang laze 488 dé phat hién nhanh ndt sn.

Béng 3: Trinh ty ho ANGPTL

SEQ
D

Cau trac

Trinh tu

71

hANGPT
L1
1-491

MKTFTWTLGVLFFLLVDTGHCRGGQFKIKKINQRRYPRA
TDGKEEAKKCAYTFLVPEQRITGPICVNTKGQDASTIKD
MITRMDLENLKDVLSRQKREIDVLQLVVDVDGNIVNEV
KLLRKESRNMNSRVTQLYMQLLHEIIRKRDNSLELSQLE
NKILNVITEMLKMATRYRELEVKYASLTDLVNNQSVMI
TLLEEQCLRIFSRQDTHVSPPLVQVVPQHIPNSQQYTPGL
LGGNEIQRDPGYPRDLMPPPDLATSPTKSPFKIPPVTFINE
GPFKDCQQAKEAGHSVSGIYMIKPENSNGPMQLWCENS
LDPGGWTVIQKRTDGSVNFFRNWENYKKGFGNIDGEY
WLGLENIYMLSNQDNYKLLIELEDWSDKKVYAEYSSFR
LEPESEFYRLRLGTYQGNAGDSMMWHNGKQFTTLDRD
KDMYAGNCAHFHKGGWWYNACAHSNLNGVWYRGGH
YRSKHQDGIFWAEYRGGSYSLRAVQMMIKPID

72

CT
hANGPT
L1 271-
491

FINEGPFKDCQQAKEAGHSVSGIYMIKPENSNGPMQLWC
ENSLDPGGWTVIQKRTDGSVNFFRNWENYKKGFGNIDG

EYWLGLENIYMLSNQDNYKLLIELEDWSDKKVYAEYSS

FRLEPESEFYRLRLGTYQGNAGDSMMWHNGKQFTTLDR
DKDMYAGNCAHFHKGGWWYNACAHSNLNGVWYRGG
HYRSKHQDGIFWAEYRGGSYSLRAVQMMIKPID

73

hANGPT
L4 1-406

MSGAPTAGAALMLCAATAVLLSAQGGPVQSKSPRFASW
DEMNVLAHGLLQLGQGLREHAERTRSQLSALERRLSAC
GSACQGTEGSTDLPLAPESRVDPEVLHSLQTQLKAQNSRI
QQLFHKVAQQQRHLEKQHLRIQHLQSQFGLLDHKHLDH
EVAKPARRKRLPEMAQPVDPAHNVSRLHRLPRDCQELF
QVGERQSGLFEIQPQGSPPFLVNCKMTSDGGWTVIQRRH
DGSVDFNRPWEAYKAGFGDPHGEFWLGLEK VHSITGDR
NSRLAVQLRDWDGNAELLQFSVHLGGEDTAYSLQLTAP
VAGQLGATTVPPSGLSVPFSTWDQDHDLRRDKNCAKSL
SGGWWFGTCSHSNLNGQYFRSIPQQRQKLKKGIFWKTW
RGRYYPLQATTMLIQPMAAEAAS
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SEQ | Céiutrac Trinh tu
D
74 | CT SRLHRLPRDCQELFQVGERQSGLFEIQPQGSPPFLVNCKM

hANGPT | TSDGGWTVIQRRHDGSVDFNRPWEAYKAGFGDPHGEF
L4 179- | WLGLEKVHSITGDRNSRLAVQLRDWDGNAELLQFSVHL
406 GGEDTAYSLQLTAPVAGQLGATTVPPSGLSVPFSTWDQD
HDLRRDKNCAKSLSGGWWFGTCSHSNLNGQYFRSIPQQ
RQKLKKGIFWKTWRGRYYPLQATTMLIQPMAAEAAS

Bang 4: Su tao sun cua protein thanh vién ho ANGPTL

Protein Hoat tinh taondt san ~ Colagen cam tng loai I~ S6 truy cdp ngén
hang gen
Angptll cd cd NP 004664
Angptl2 Khoéng n/a NP 036230
Angptl3 co co NP 055310
Angptl4 cod khong NP 647475
Angptl6 khong khong NP 114123
Angptl7 khong khong NP 066969
Angpt2 khong n/a NP 001138
Angptl khong n/a NP 004664

Sy tao sun 2D trén co sé t& bao dugc cam ung in vitro va dugc danh gia nhu
dugc md ta trude day trong Johnson, K. va cdng su, (2012) Science 336, 717. Ngén
gon 13, té bao gbc trung mod c6 ngudn gbe tir tiy xuwong cua ngudi dang so cip
(hMSCs) dugc dit vao dia trong mdi trudng sinh truéng, sau d6 thay ddi tiép theo
thanh moi truong kich thich tao sun c6 céu tric va khong c6 cdu tric va nudi cdy trong
7 hodc 14 ngay. Tiép d6 cb dinh té bao bang formaldehyt, rira va tiép d6 nhudm bing
cach str dung k¥ thuat hoa hoc té bao mién dich tiéu chuin dé phat hi€n céc protein sun
so cip tién colagen loai 2A (PIIANP) (Fig.2A) va colagen loai II (Fig.2B). Pé phat
hién colagen loai II, té bao dugc cét gigi han bing colagenaza II 0,2% (Worthington
Biochemical, Lakewood, NJ) ma dugc bd sung viao dung dich thim. Huynh quang
mién dich ddi v6i mdi protein phéat hién duoc dwgc dinh lwong qua su tao anh chét
lugng cao (image express ultra (Molecular Devices, Sunnyvale, CA)), bing cach st
dung chuong trinh ghi diém té bao da budc séng va nhu duge md ta trude day. Xem
Fig.2. Su biéu hién aggrecan dugc gidm sat bang cach didu ché t& bao nhu sau: ngén
gon 1a, hMSC ban déu (5000 té bao) dugce dat vao dia trong dia 384 giéng Griener. Sau
24 gid, loai bé mdi truong sinh truéng va thay bang 25ul DMEM chita FBS 1%. Tiép
6, bd sung ciu tric protein vao mdi giéng & liéu chi dinh va nhan giéng & 37°C trong

3 ngay. C6 dinh té bao bang formalin 10% va 4p dung phuong phap hoa hoc té bao
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mién dich dé phat hién su biéu hién ctia protein aggrecan. Céc giéng duoc chup anh
trén thiét bi ImageXpress Ultra va dugc dinh luong bang chwong trinh ghi diém té bao
da budc song, n=6/ndng do protein. Két qua duoc minh hoa trong Fig.3B so voi ddi
chimg (t& bao duoc kich thich khéng c6 céu tric, chi c6 chét pha loang) dbi voi
ANGPTL3 (225-460) dau tan cing C- kiéu dai WT, cdu trac thiét ké duge 242KQ
hogc 242Kdel hoge ANGPTLI c6 chiéu dai ddy du, thanh vién cta ho lién quan cta
protein ANGPTL. Két qua twong trr duoc nhan thdy bang cac thir nghiém bang céach st
dung mdi cdu triic trong sb cac cdu triuc 225WT, 225KQ, 226KQ, 228KQ, 233KQ,
241KQ va 242KQ.

Thir nghiém vé su tao sun duogc thuc hién béng cach sir dung thir nghiém va
phuong phép dugc md ta trén day va & day dbi véi céc thanh vién cla ho lién quan dén
ANGPTL bd sung. Cac thtr nghiém dugc thuc hién dé xem xét liéu protein li€én quan
mat thiét c6 hoat tinh tao sun hay khong va liéu hoat tinh nay c6 dugc giir lai & déu tan
cing C- cuia protein ndy hay khong. ANGPTL1 va ANGPTL4 thé hién hoat tinh trong
thir nghiém tao ndt sén; tuy nhién, chi ANGPTL1 thé hién sy cdm ung colagen loai II
trong thtr nghiém tao sun. Xem bang 4. Két qua thir nghiém vé hoat tinh tao ndt sdn va
su cam tmg colagen loai II dugc tdng két & bang 4. Pac diém bd sung vé ANGPTL1
duge mo ta & ddy. Xem cac phan khac cia vi du nay va Fig.3-5.

Bang 5: Su twong ddng vé trinh ty gitra cac thanh vién ciia ho twong tu angiopoeitin
cua nguoi
5A: Su gidng nhau vé trinh tir giita cac thanh vién ctia ho trong tw angiopoeitin cia
nguoi (ECD hodc CTD)

P Y4 X
Thanh vién cia ho Thanh vién cta ho %o sy gt:’?l?}% trllrhau ve
hANGPTL3_17-460 hANG}:g 6L4—26' 32,6
hANGPTL3_17-460 hANngTlLl—% 25,7
hANGPTL3 17-460 | AT JG§’36L7—27' 28,1
hANGPTL3 17-460 | hANGPT1 23-498 24,1
hANGPTL3 17-460 | hANGPT2 19-496 23,4
hANGPTL3 241-460 hANGI:E)Ig“—m' 40,0
hANGPTL3 241-460 hANGZE%I—271' 36,8
hANGPTL3 241-460 hANGP3%7—122' 36,4
hANGPTL3 241-460 | hANGPT1 277-497 37,3
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| LANGPTL3 241-460 | hANGPT2 275-495 | 36,4 [
5B: Bit cdp trinh tu cla mién dau tn cung C- cua céc thanh vién cia ho tuong tu
angiopoeitin ciia ngudi
hANGPTL1(271 491) /hANGPTL3(241 460) /hANGPTL4(179 406)

hANGPTLE 241-460
hANGPTLE_172-406
hANGPTL1 271471
Clustal Consensus

hANGPTL3_241-460
HANGPTHS_179-406
hANGPTL1 271471
Clustal Consepsus

BANGPH3_241-460
RANGPHL.S_178-406
BANGPH.1_271471
Clustal Consensus

hANGPH.3 241460
RANGPTL4 179406
hANGPH1 271471
Clustal Consensus

BANGPH.3 241460
BANGPHS_179-406
hANGPH1_271471
Clustal Consensus

Phén tich su biéu hién ARN ciing duoc sir dung dé danh gia sy bidu hién cua
céc protein cu thé ciia sun. Ngin gon 13, gRT-PCR hMSCs dugc cho sinh trudng trong
mdi trudng nudi cdy taa (1x10° t& bao/tia) trong 3, 7, 10, 21 ngay trong DMEM khong
chira huyét thanh, cac cdu tric cong ITS 1X (nhu da chi ra). Mbi truong dugc thay ddi
mdi 3 ngay. Lubrixin, aggrecan, Sox9, IGF1, IFITMI1, osteocalcin va su biéu hién
mARN colagen loai X duge dinh lugng bang cach sir dung thiét bi Roche LightCycler
(dit liéu duoc gom tir 3 thir nghiém 13p lai hai 14n (n=6)). Fig.3A thé hién dir liéu vé su
biéu hién & ngay thir 10 ddi véi 242KQ va 225WT. Dit liéu vé su biéu hién gen 1a

tuong tu d6i véi tit ca cac gen & cac ngdy 3, 7 va 21.

ANGPTLS3 c¢6 chiéu dai d?ly du da dugce thé hién & trén co hoat tinh tao sun &
té bao gbc trung mo ciia ngudi va ciia chudt nhit. Cac cu tric duoc thir nghiém dbi
véi hoat tinh & té bao géc trung mo cua ngudi, chudt nhét, chudt va cia ché dé minh
hoa kha ning ctia sy phan tng chéo vé loai bd sung. CR-MSCs tir chudt nhit, chudt,
ngudi va ché duge cho nudi cdy bang cic ciu tric nhu duoc md ta & trén trong 18
ngay. Dich nudi céy dugc ¢ dinh va duge nhudm béng cach sir dung k¥ thuat hoa hoc
té bao mién dich chuin dé phat hién protein colagen loai II dic hiéu té bao sun va té
bao duong tinh di véi colagen loai II duge dinh lwong bang cach st dung k¥ thuat
chup anh chit luong cao. Sy tang gip s6 1an twong tu vé luong colagen loai II da duoc

dinh luong dugc x4c nhan d6i véi mdi loai té bao dugc danh gia.
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Béo vé sun. Cac cau tric peptit duoc danh gia trong thir nghiém chirc ning dé

danh gi4 hoat tinh bdo v¢é sun.

Thir nghiém trc ché su giai phong glycosaminoglycan (GAG) ex vivo (chi thi
vé ton thuong chét nén) dugc thyc hién nhu dugc mo ta trong Johnson, K., et al.,
(2012) Science 336, 717-721. Ngén gon 1, sun bd dugc phén l4p, dugc déng vao vong
tron ddi xtmg va dit vao dich nudi cdy co quan. Céac lat cit duge xir ly trong 48 gio
bang TNFo 20ng/ml va oncostatin M (OSM) 10ng/ml (chit trung gian thudc viém) dé
cadm ung sy thoai bién cua chit nén sun khi ¢6 hodc khi khong c6 cAu tric protein dé
xac dinh su rc ché theo phén tram sy giai phéng glycosaminoglycan(GAG). Két qua
duoc thé hién & Fig.4A mo ta dir liéu dugc gom tur 4 dbi tuong cho, n=12 véi cAu trac

thiét ké duoc nhu dugc chira va WT 225-460.

Thr nghiém Uc ché oxit nitric (NO) in vitro (chi thi bao vé sun) dugc thuc
hién nhu dugc mo ta trong Johnson, K., et al., (2012) Science 336, 717-721. Ngén gon
13, té bao sun so cip dugc xir Iy trong 48 gid biang céu tric protein nhu dugc chi ra.
Phan g Greiss dugc thuc hién, dé xac dinh hiéu qua cda cac cAu trac dbi vai su ac
ché su giai phong NO theo két qua thé hién ¢ Fig.4B mo6 ta két qua véi chu tric thiét
ké dugc nhu duge chi ra va manh 225-460 dau tan cing C- WT. Két qua dwoc thé hién
& Fig.4C md ta két qua voi ANGPTLI déu tin cing C- kiéu dai, ANGPTL3 thiét ké
dugc 242K Q hoic ddi chimg.

Ut ché tao sun xo hoa. Té bao sun khép ciia ngudi dang so cip duge nudi ciy
nhu dugc md ta & trén voi sy bd sung axit ascorbic va sy ¢6 mit hoic khong c6 ciu
tric (d4 chi ra) trong 14 ngay dé cam tng chiing phi dai va su biéu hién colagen loai X
biéu hién dugc danh gia bang huynh quang mién dich. Céc két qua dugc thé hién trong
Fig.5A md ta dit liéu v6i cac cdu trac 225WT hodc 242KQ nhu duge chi ra. Cac két
qua dugc thé hién trong Fig.5B mé ta dit liéu véi ANGPTL1 diu tin cung C- kiéu dai,
242KQ clia ANGPTL3 thiét ké dugc hodc 242Kdel cia ANGPTLS3 thiét ké dugc hoac
manh 225-460 cia ANGPTL3 diu tan cung C- kiéu dai nhu duoc chi ra. Su c6 mat

ctia ciu tric kiéu dai hodc ciu truc hoat tinh dem lai tAc dung trc ché su tao sun xo hoa

trong tinh trang phi dai, nhu dugc phat hién bang sy biéu hién cia colagen loai X.

Su tao mach. Mién dau tan cung C- WT cua protein ANGPTL3 da dugc bao

cdo 1a c6 hoat tinh va ddc tinh tao mach in vitro va in vivo trong mo hinh mang sirng
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ctia chudt. Xem Camenisch et al., J. Biol. Chem. 277(19): 17281-17290 (2002). bé
giai quyét nguy co c6 thé ¢ cia viéc cam tng mach mau méi sau khi dung in vivo
ANGPTL3 dau tan cung C-, thir nghi€ém tao mach in vitro dugc thdm dinh. Ngén gon
1a, té bao mang trong tinh mach rén cua ngudi so cdp (HUVEC) duoc bd déi trong
huyét thanh qua dém véi méi trudong t& bio mang trong co ban. Té bao sau d6 duoc
danh dau xanh bang thiét bj theo doi té bao va dugc bd sung vao dia matrigel dugc bao
trudc c6 gan cau tric protein (dd chi ra). Sau khi nudi cdy trong 18 gio khi co
ANGPTL3 c6 chiéu dai ddy da (50ng/mL) hodc 242KQ (50ng/mL) hodc bFGF
(50ng/mL) dugc ding lam dbi chimng duong, sé diém nhanh va téng d6 dai cua 6ng tao
thanh dugc dinh lugng bang cach sir dung chup anh do phan gii cao lam phép do hoat
tinh tao mach. Ngugc véi tic dung nhin thiy duge khi c6 ANGPTL3 ¢6 chidu dai day
di hodc dbi ching duong, khong c6 su ting dang ké v& mdi thong sb duoc phéat hién

khi té bao duoc 1 v6i 242KQ. Xem Fig.2C.

CR-MSC t6n tai trong sun khop trong subt va ting sb luong trong su dap tng
v6i t6n thuong. Sau khi sy tén thuong vao dén mé sun, cac té bao nay c6 kha nang
tham gia vao quaé trinh sira chita, nhung ban than ching khong du dé din dén su sira
sun chinh x4c. Do d6, ngudi bénh ¢ mic sun khop thiéu kha ning thich hop dé hd tro
su dich chuyén khép khong dau va thuong cin sy can thiép bang phiu thuat va/hodc
thay khép dé duy tri chét luong cude séng ciia ho. Chung t6i di nhan thdy ANGPTL3
va cu thé 14 peptit ANGPTL3 khang proteaza duoc thiét ké c6 kha ning diéu khién sy
biét hda CR-MSC cuia nguoi thanh té bao sun, cu thé 12 tiét ra protein sun khép trong
subt colagen loai II va Sox9 trong khi trc ché su tao sun xo hoa da néu béng su biéu

hién cda colagen loai X.

Khéng c6 su biéu hién cia ANGPTL3 dugce bao cdo cho ching t6i hodc
khong nhan thiy trong nghién ciru ciia chiing t6i bang cach st dung thdm tach mién
dich (Western Blotting) trong té bao sun ciia ngudi, MSC ctia ngudi hodc nguyén bao
soi hoat dich ciia nguoi. Trong khép ciia loai gam nhim, rat it hodc khong c6 su bidu
hién nao dugc nhan théy qua héa md mién dich (IHC). Tuy nhién, trong hoat dich
viém xwong khép ctia ngudi (n=2), ANGPTL3 murc thip (1,3-6,0ng/mL) duoc phat
hién bang thir nghiém hép thu mién dich gin két enzym (ELISA), gia thiét trong khép

bi ton thuong, protein tuan hoan khép co thé co thé tham nhép vao khoang hoat dich.
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Vi du 4: Phan tich cau trdac in vivo

Mo hinh phdu thuat tén thwong cip tinh & chudt nhit. Su cét ngang bang phiu
thuat ddy chang chéo trude (ACL), day chiang xwong chay sun chém trong (MMTL) va
day ching bén trong (MCL) ciia d4u gbi phai tir chudt nhit C57BL/6 (n=12/nhém)
dugc tién hanh @ cam ung tinh khong 6n dinh trong khép gbi va do d6 tao ra kiéu
hinh OA, trén co s& md hinh d3 dugc mo ta truéc ddy Glasson, S.S., et al.,
Osteoarthritis Cartilage 15, 1061 (2007). Bé danh gia loi ich didu tri bénh tiém ning
cta viéc diéu tri béng ANGPTL3, 15 tudn sau khi phau thuat, chudt nhét duge phan
lidu trong xuong khép mét 1an/tudn vao céc tudn 17-19 nhu dugc chi ra trong Fig.6A:
litu mMANGPTL3 = 200ng/du gbi. Viéc danh gia dinh lugng mim xuong chay duogc
tién hanh theo ty 18 0-4, 0 13 binh thuong va 5 13 viém xuong khép nang (vd hoan toan
d6 day sun). Hai phan tir mdi chudt nhét dwoc phan loai ngiu nhién béi 2 nha quan sat

doc lap (Fig.6B).

Viéc giam viém xuong khép ma gdy dau cho dong vit dugc do bing thir
nghiém mét kha ning, hodc bang cach xac dinh ty 18 phin tram thoi gian chudt nhit
dimg trén chan dugc diéu tri bang phiu thudt so vdi thoi gian chudt nhit ding trén
chan khong dugc didu tri bing cach sit dung thiét bi gidm sat sy mat kha nang. Fig.7
thé hién két qua, cho thiy dap tmg dau vao ngay 35 va ngdy 56 sau khi phau thuat
duge bao cdo dusi dang % stic ning cta co thé trén chi phiu thuit so vdi chi khong
phiu thuat. Viéc diéu tri thé hién két qué cda dong vat dugc phan lidu nhu duge mo ta
& trén bing ANGPTL3 cua loai gam nhim c6 chidu dai ddy du (WT17-460) hogc
Angptl3 ctia ngudi dau tan cliing C- (WT225-460).

M0 hinh OA man tinh ctia chudt nhit (duge cam tng colagenaza VII). Mot mod
hinh viém xuong khép & dong vat duge sir dung rong rai khac, mo hinh chén thuong
khép man tinh duge cam ung bdi colagenaza VII, duge sit dung dé danh gia hiéu qua
in vivo ctia cac ciu trac. M6 hinh nay va su danh gid duogc thyc hién nhur da duge mo
td. Xem van der Kraan, P.M., et al., Am. J. Pathol. 135, 1001 (1989); va Johnson, K.,
et al., Science 336, 717 (2012). Ngén gon 1, giai doan viém ba (3) ngay tiép d6 1a su
lam mét én dinh khép duge cam tmg boi colagenaza, gdy ra su pha hiy sun nhe dén
trung binh. Viéc diing cac céu tric trong khép duge thuc hién sau khi cam tGng trong

dau gbi mot 1an/tudn trong ba tuln, bat ddu 3 tudn sau khi bd sung colagenaza VII.
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Bdn muoi hai (42) ngay sau khi diéu tri, khép duoc thu va cit. V&t xude nghiém trong
¢ khop trén mo6 bénh hoc ctia dui va mam xuong chay cho phép dinh lugng viéc sira
chita m6 nay. Mitc d§ nghiém trong ciia vét xudc & khép duoc xéac dinh qua vét xudc
trén mo bénh hoc nhu dugc mo ta & trén. Fig.8 mo ta su sira chira béng cac chu tric
225WT, 225KQ, 228KQ, 233KQ va 241KQ. bé khéng dinh sy c6 mat ctia protein
trong khép (sur duy tri tiém trong khép 1au dai), mé dwoc ¢b dinh va nhudém dbi véi su
c6 mit clia cu tric protein WT qua hoa mé mién dich. Sy phan tich da khing dinh su
c6 mdt cua protein chi dinh viéc duy tri tiém trong khép cia ANGPTL3 (khéng co tac
dong dugc nhan thdy ddi véi lipit/triglyxerit, dwoc danh gia bang cach st dung bang

chuyén héa tiéu chudn, dit liéu khong dugc thé hién.)

Phén tich trén mo6 bénh hoc va sy phéan loai trén cac manh cit dugc nhuom
Safranin O ctia mim xuong chay giita (d& phat hién proteoglycan & vi tri tdn thuong,
nhu duge mo ta & trén) cho thiy su tai tao sun trong chit nén cta sun (dit liéu khong
dugc thé hién). Phén tich dinh tinh khing dinh su thay thé proteoglycan ma twong tu
muc d0 dugc nhan théy & chudt nhit nguyén ban, trong khi ddi chtng sir dung chét
dan thudc khong thé hién su thay thé tuong tu. Manh cit mo cling dugc nhudém nhu
dugc mo ta & trén dbi véi colagen loai II trong 8 tuin sau khi tiém cia tén thuong.
Phén tich dinh tinh khing dinh sy ting colagen loai II & khép dwogc diéu tri bang cu
tric tuong tu mic do duge nhan thiy & chudt nhit nguyén ban; trong khi ddi chung
dugc didu tri bang chat dan thudc khong thé hién sy ting twong tu (dit liéu khong duoc
thé hién).

MO hinh rach sun chém chudt

Mb hinh ton thwong diing phau thuét ctia chudt ciing duoc sir dung dé danh gia
higu qua ciia cac cdu triic in vivo. M6 hinh va sy danh gia ban diu dugc tién hanh nhu
dugc mo ta trude dady Gerwin N. et al. Osteoarthritis Cartilage. Suppl 3: S24 (2010).
Ngén gon 13, 16p bao ngoai dugc cao trén khop gbi va day ching bén trong (MCL)
duoc phéan 1ap qua vét rach va MCL duoc 1am n dinh va mét vét cit xa ctia sun chém
duogc thuc hién béng cach st dung dao mo. Vao céc tudn 1, 2 va 3 sau khi phiu thuat,
cdu tric protein hodc dbi chimg chat din thudc dugc tiém trong khép, sau do, khép

dugc thu va cit & 4 va 6 tudn sau phau thuat. Vét xude nghiém trong cuia khép trén mo
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bénh hoc cua dui va mam xuong chay dugce thuc hién dé€ dinh lugng su stra chita mo

nhu duge mo ta & trén. Dit licu dugce the hién doi vai sy phan tich sau 6 tuan.

Sun khép trong sudt khoe manh da thay thé ton thuong sau khi didu tri. Phan
tich md va phén loai mdé mam xuong chay bén ctia sun nhuom safranin O dugc thuc
hién nhu dugc mé ta & trén va két qua dinh luong ching minh dong vat duoc didu tri
béng cAu trac 242KQ thé hién sy tai tao sun trong chit nén cua sun va su thay thé
proteoglycan tuong tw véi mirc d6 nhan thiy dugc & chudt nhit nguyén ban, trong khi
d6i ching chit din thudc khong thé hién sy thay thé twong tw. Xem Fig.9. Cac két qua
tuong ty nhan thiy dugc bang 225WT.

MO hinh sun chém rach duoc cam ng bang phiu thuét da duoc thay d6i khong
dang ké da dugc md ta & trén dugc str dung dé khoi dong tdn thuong sun & chudt
Lewis duc nhim kiém tra tinh hiéu qua cia 242KQ trong viéc thuc déy su stra chira
sun in vivo. Phiu thudt trén chudt duoc thuc hién dé cit dit hoan toan day ching bén
trong va sun chém trong lam mét 6n dinh khdp sao cho sirc ning cia co thé tuong lai
s& dan dén sy thoai hoa sun nhanh chong. Thuc hién mot vét rach dé cét dat day chéng
trén ca hai phia kim, do d6 dam bao mot dudng cit hoan chinh. Ludi dao md sau d6
duge ding dé truot dudi day ching banh ché vao hoat dich va d4u nhon dugc st dung
dé cit sun chém. Manh cét thanh cong dugce thuc hién khi khép dich chuyén sang
hudng bén. Mot tudn sau khi phu thuat, chudt dugc phin liéu béng tiém 242K Q trong
khép hodc nude mubi véi thé tich 25puL vao khoang hoat dich bing tiém trong khop.

Hai muoi tim ngay sau phiu thuat sun chém rach va hai muoi mét ngay sau khi
tiém trong khép nudc mudi hoic cdu tric, dong vat nghién ciru duge cho chét ém diu
va khép bi hong duge thu hoach dé phén tich, ¢6 dinh trong formalin 10% trong PBS,
khir canxi bang axit formic va nhung vao parafin truéc khi cit. Cac manh cit ngang
vong dugc cit va dugc nhudm safranin O hoidc @ lai khong nhudém cho viéc nhudm
héa m6 mién dich trong twong lai. Sy phan tich chi ra ring mam xuong chay gitra c6
lwong tén thuong sun 16n nhét va ngudi ta quyét dinh chi danh gia vung nay cua khdp
d6i v6i hiéu qua cia 242KQ. Bing cach sir dung hé ghi diém OARSI, diém sb murc
nghiém trong ctia sun duge 4n dinh cho 6 manh cét ngang qua chiu rong cia sun
xuong chay cho mdi dong vat (N=10) theo cach khéng nhin thdy. Viéc ghi diém dugc
tién hanh hai 1an & cac thoi diém khac nhau va cac diém sau d6 duoc ldy trung binh dé

tao ra diém ton thuwong sun. Ngoai ra, cac phan tich ghi diém khach quan dugc thuc
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hién bang chuong trinh thong thuong duoc tao ra trong Matlab. Thuat toan nay xac
dinh bé mat sun khdp va thong sé sun bd sung duge dinh lugng khach quan (phan tich
cuc by, d0 manh safranin O, di¢n tich sun, d6 day sun). Két qua dugc mo ta trong
Fig.10A.

Su stra chita cu tric sun khong phai luén luén lién quan dén sy giam dau, it
nhit 12 & nguoi. Mic du sinh Iy va dang di cta loai gim nhim khac dang ké so véi
sinh ly va déng di ctia ngudi, 242KQ duge danh gia dé xac dinh lidu c6 bit ky su cai
thién nao vé dang di hodc khoang thoi gian danh cho chi phiu thuét sau khi didu tri.
Viéc gidm sat su mat kha ndng dugc thuc hién trén chudt duogc diéu tri bﬁng 242K Q.
Chudt duoc trai qua phau thuit sun chém dugc cai bién nhu duoc mo ta & trén. Mot
tudn sau khi ph?lu thuat, 242KQ duoc tiém vao khoang hoat dich. Vao ngay 28, chudt
dugc dit vao thiét bi giam sat sy mit kha ning trén cic chi sau cia chung va 30 lan
doc tiép theo méat hon 10 phit dbi voi mdi chudt dé xac dinh phén tram thoi gian ti€u
tén (sw phan bb trong luong) trén mdi chi sau. Cac dit liéu ndy chi ra diu hiéu vé su
phan phéi lai trong lugng do dau. Nguoi ta da xac dinh rang trong md hinh sun chém
rach cta chuét, viéc diéu tri bing 242KQ mdt tudn sau khi phau thuét dan dén su hdi
phuc mot phan kha ning chiu trong lwong ngang bang ciia chudt. Xem Fig.10B.

Mot trong s thach thirc ban diu trong qua trinh sira chita sun tw phat hodc qua
phiu thuat 13 sy thay thé sun khép trong subt bang sun xo hoa. D& phat hién loai sira
chita sun qua trung gian ANGPTL3, ménh cit tir ddu gbi ctia chudt thu dugc tir nghién
ctru sun chém rach cua chudt da dugc tién hanh & trén duoc nhudm mau dé co mat
colagen loai II (dé chi ra sun khop trong sudt) va colagen loai X (d& chi ra sun xo hoa).
Sau khi tiém 20pg 242KQ don 18, c6 su giam dinh tinh vé lrong biéu hién colagen loai
X.

Su duy tri 1au dai 242KQ sau khi tiém tinh mach va tiém trong khép vao dau
gbi cua chudt duoc xac dinh qua viéc ding va danh du '**I protein va tiép do 1a PET
/tao anh uCT dé giam sat sy duy tri. Xem, Gerwin, N., et al. (2006) Advanced drug
delivery reviews 58, 226-242. Thoi gian duy tri trung binh (MRT) sau khi tiém IA
242KQ vao khép duge xac dinh 12 ~17,3h ma dugc ting dang ké so véi thoi gian
chuin dugc thong béo 1a 2-3h (xem bang 6).

Bang 6: Do ton luu cua '2*1 242KQ

Cmax AUCO-inf CL Vss T1/2
wegml) | (rtpgml) | @om | @y MRTO] @

Puong|Liéu (pg)
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v 164,2 129.3 22,1 7,4 53,4 7,2 12,4
IA 38.3 0,2 1.9 - - 17,3 7,2
Mo hinh chén thuong khép sun chém mot phan ciia cho. Ching toi cling da

danh gia hoat tinh cia ANGPTL3 trong mé hinh chin thuong khép & chd. Mé hinh

ndy dugc tién hanh va danh gia nhu duoc md ta trong Connor, JR., et al,
Osteoarthritis and cartilage/OARS, Osteoarthritis Research Society 17, 1236-1243
(2009). Ngén gon 13, 16p phii dugc cao trén khop dau gdi va ddy ching bén trong
(MCL) dugc phan 1p dugce qua vét rach va MCL duoc 1am én dinh va manh cét du
xa cia sun chém dugc tao ra bang cich sir dung dao mé. Bén (4) ngay sau khi phau
thuat, dong vét nhén liéu hai lan héng tudn (1,5pg hodc 15png), hoic liéu don (30pug)
céu tric protein (ANGPTL3 cua cho c6 chidu dai ddy du) vao ngay thir 7 hodc ddi
chimg chat dan thubc (tiém trong khép). Ché duge cho chét ém diu vao ngay thi 28 va
dAu gbi trai qua viéc cit va phan loai md nhu duoc md ta & trén cho thir nghiém cua
chudt va ctia chudt nhat. Fig.10 mé ta tong diém cta sy stra chiva lién quan dén sy diéu
tri ANGPTL3 cua ché. Khi chdm diém va danh gia trén md bénh hoc manh cit khép
ctia choé dd duoc nhudm safranin O, khu vuc trong d6 su méit sun nang nhét din ra &
nhém ding nude mubi 1a phan khép c6 su giam nhiéu nhit trong khu vuc thuong ton

sau khi dung lidu don 30pg cANGPTL3.

Cén hi€u rang phan vi du thuc hién séng ché va cac phuong an dugc mo ta &
day 1a nham d€ minh hoa va rang céc bién thé hodc thay doi khac nhau s€ dugc dé xuat
béi ngudi ¢ hiéu bi€t trung binh trong linh vuc nay va can dugc bao gom trong don

va pham vi yéu cau bao ho.
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1

ANGPTL3
cia nguoi

MFTIKLLLFIVPLVISSRIDQDNSSFDSLSPEPKSRFAMI.DDVKIL
ANGLLQLGHGLKDFVHKTK GQINDIFQKILNIFDQSFYDLSLQT
SEIKEEEKELRRTTYKLQVKNEEVKNMSLELNSKILESLLEEKIL
LQQKVKYLEEQLTNLIQNQPETPEHPEVTSLKTFVEKQDNSIK
DLLQTVEDQYKQLNQQHSQIKEIENQLRRTSIQEPTEISLSSKPR
APRTTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPS
NSQVFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFG
RLDGEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFY
LGNHETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAK GHF
NCPEGYSGGWWWHDECGENNLNGK YNKPRAK SKPERRRGL
SWKSQNGRLYSIKSTKMLIHPTDSESFE

Angptl3 cua
nguoi
REFSEQ

ttccagaagaaaacagttccacgttgcttgaaattgaaaatcaagataaaaatgttcacaattaagete
cttctttttattgttcctctagttatttcctccagaattgatcaagacaattcatcatttgattctctatctcca
gagccaaaatcaagatttgctatgttagacgatgtaaaaattttagccaatggcectccttcagttggga
catggtcttaaagactttgtccataagacgaagggccaaattaatgacatatttcaaaaactcaacata
tttgatcagtctttttatgatctatcgctgcaaaccagtgaaatcaaagaagaagaaaaggaactgag

aagaactacatataaactacaagtcaaaaatgaagaggtaaagaatatgtcacttgaactcaactca

aaacttgaaagcctcctagaagaaaaaattctacttcaacaaaaagtgaaatatttagaagagcaact
aactaacttaattcaaaatcaacctgaaactccagaacacccagaagtaacttcacttaaaacttttgt

agaaaaacaagataatagcatcaaagaccttctccagaccgtggaagaccaatataaacaattaaa

ccaacagcatagtcaaataaaagaaatagaaaatcagctcagaaggactagtattcaagaacccac
agaaatttctctatcttccaagccaagagceaccaagaactactecctttcttcagttgaatgaaataag

aaatgtaaaacatgatggcattcctgctgaatgtaccaccatttataacagaggtgaacatacaagtg
gcatgtatgccatcagacccagcaactctcaagtttttcatgtctactgtgatgttatatcaggtagtee

atggacattaattcaacatcgaatagatggatcacaaaacttcaatgaaacgtgggagaactacaaa
tatggttitgggaggcttgatggagaattttggttggocctagagaagatatactccatagtgaagea

atctaattatgttttacgaattgagttggaagactggaaagacaacaaacattatattgaatattcttttta
cttgggaaatcacgaaaccaactatacgctacatctagttgegattactggcaatgtecccaatgeaa
tcceggaaaacaaagatttggtgttttctacttgggatcacaaagcaaaaggacacttcaactgtcca
gagggttattcaggaggctggtggtgocatgatgagtgtggagaaaacaacctaaatggtaaatat

aacaaaccaagagcaaaatctaagccagagaggagaagaggattatcttggaagtctcaaaatgg
aaggttatactctataaaatcaaccaaaatgttgatccatccaacagattcagaaagctttgaatgaac
tgaggcaaatttaaaaggcaataatttaaacattaacctcattccaagttaatgtggtctaataatctgg
tattaaatccttaagagaaagcttgagaaatagattttttitatcttaaagtcactgtctatttaagattaaa
catacaatcacataaccttaaagaataccgtttacatttctcaatcaaaattcttataatactatttgtttta

aattttgtgatgtgggaatcaattttagatggtcacaatctagattataatcaataggtgaacttattaaat
aacttttctaaataaaaaatttagagacttttattttaaaaggcatcatatgagctaatatcacaactttce

cagtttaaaaaactagtactcttgttaaaactctaaacttgactaaatacagaggactggtaattgtaca
gticttaaatgttgtagtattaatttcaaaactaaaaatcgtcagcacagagtatgtgtaaaaatctgtaa
tacaaatttttaaactgatgcttcattttgctacaaaataatttggagtaaatgtttgatatgatttatttatg

aaacctaatgaagcagaattaaatactgtattaaaataagttcgctgtctttaaacaaatggagatgac
tactaagtcacattgactttaacatgaggtatcactataccttatt
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ANGPTL3
clia gam
nham

MHTIKLFLFVVPLVIASRVDPDLSSFDSAPSEPKSRFAMLDDVK
ILANGLLQLGHGLKDFVHK TKGQINDIFQKLNIFDQSFYDLSLR
TNEIKEEEKELRRTTSTLQVKNEEVKNMSVELNSKLESLLEEK

TALQHKVRALEEQLTNLILSPAGAQEHPEVTSLKSFVEQQDNSI
RELLQSVEEQYKQLSQQHMOQIKEIEKQLRKTGIQEPSENSLSSK
SRAPRTTPPLQLNETENTEQDDLPADCSAVYNRGEHTSGVYTI

KPRNSQGFNVYCDTQSGSPWTLIQHRKDGSQDFNETWENYEK
GFGRLDGEFWLGLEKIYAIVQQSNYILRLELQDWKDSKHYVE

YSFHLGSHETNYTLHVAEIAGNIPGALPEHTDLMFSTWNHRAK
GQLYCPESYSGGWWWNDICGENNLNGKYNKPRTKSRPERRR

GIYWRPQSRKLYAIKSSKMMLQPTT

ANGPTL3
caa chd

MYTIKLFLFIIPLVISSKIDRDYSSYDSVSPEPKSRFAMLDDVKIL
ANGLLQLGHGLKDFVHKTKGQINDIFQKLNIFDQSFYDLSLQT
NEIKEEEKELRRTTSKLQVKNEEVKNMSLELNSK VESLLEEKIL
LQQKVRYLEKQLTSLIKNQPEIQEHPEVTSLKTFVEQQDNSIKD
LLQTVEEQYRQLNQQHSQIKEIENQLRNVIQESTENSLSSKPRA
PRTTPFLHLNETKNVEHNDIPANCTTIYNRGEHTSGIYSIRPSNS
QVFNVYCDVKSGSSWTLIQHRIDGSQNFNETWENYRYGFGRL
DGEFWLGLEKIYSIVKQSNYILRIELEDWNDNKHYIEYFFHLG
NHETNYTLHLVEITGNILNALPEHKDLVFSTWDHKAKGHVNC
PESYSGGWWWHNVCGENNLNGKYNKQRAKTKPERRRGLYW
KSQNGRLYSIKSTKMLIHPIDSESSE

ANGPTL3
clia ngua

MYTIKLFLVIAPLVISSRIDQDY SSLDSIPPEPKSRFAMLDDVKIL
ANGLLQLGHGLKDFVHKTKGQINDIFQKLNIFDQSFYALSLQT
NEIKEEEKELRRTTSKLQVKNEEVKNMSLELNSKLESLLEEKS
LLQQKVKYLEEQLTKLIKNQPEIQEHPEVTSLKTFVEQQDNSIK
DLLQTMEEQYRQLNQQHSQIKEIENQLRRTGIQESTENSLSSKP
RAPRTTPSFHLNETKDVEHDDFPADCTTIYNRGEHTSGIYSIKP
SNSQVFNVYCDVISGSSWILIQRRIDGSQNFNETWQNYKYGFG
RLDFEFWLGLEKIYSIVKRSNYILRIELEDWKDNKHTIEYSFHL
GNHETNYTLHL VEITGNVPNALPEHKDL VFSTWDHKAKGQLN
CLESYSGGWWWHDVCGGDNPNGK YNKPRSKTKPERRRGIC
WKSQNGRLYTIKSTKMLIHPIDSESFELRQIKKPMN

ANGPTL3
cua bo

MYTIKLFLITAPLVISSRTDQDY TSLDSISPEPKSRFAMLDDVKIL
ANGLLQLGHGLKDFVHKTKGQINDIFQKLNIFDQSFYDLSLQT
NEIKEEEKELRRATSKLQVKNEEVKNMSLELDSKLESLLEEKIL
LQQKVRYLEDQLTDLIKNQPQIQEYLEVTSLKTLVEQQDNSIK

DLLQIVEEQYRQLNQQQSQIKEIENQLRRTGIKESTEISLSSKPR
APRTTPSFHSNETKNVEHDDIPADCTITYNQGKHTSGIYSIRPSN
SQVFNVYCDVKSGSSWTLIQHRIDGSQNFNETWENYKYGFGR
LDGEFWLGLEKIYSIVMQSNYILRIELEDWKDKYYTEYSFHLG
DHETNY TLHLAEISGNGPKAFPEHKDLMFSTWDHKAKGHFNC
PESNSGGWWYHDVCGENNLNGK YNKPKAKAKPERKEGICW

KSQDGRLYSIKATKMLIHPSDSENSE
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207-455WT

IQEPTEISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRG
EHTSGMYAIRPSNSQVFHVYCDVISGSPWTLIQHRIDGSQNFNE
TWENYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWK
DNKHYIEYSFYLGNHETNYTLHLVAITGNVPNAIPENKDLVEFS
TWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKPR
AKSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTD

225-455WT

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD
GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDECGENNLNGKYNKPRAKSKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTD

228-455WT

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRAKSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTD

10

233-455WT

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRAKSKPERRRGLSWKSQNGRLY
SIKSTKMLIHPTD

11

241-455WT

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAKSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTD

12

ANGPTL3
KQ

MFTIKLLLFIVPLVISSRIDQDNSSFDSLSPEPKSRFAMLDDVKIL
ANGLLQLGHGLKDFVHKTKGQINDIFQKLNIFDQSFYDLSLQT
SEIKEEEKELRRTTYKLQVKNEEVKNMSLELNSKLESLLEEKIL
LQQKVKYLEEQLTNLIQNQPETPEHPEVTSLKTFVEKQDNSIK
DLLQTVEDQYKQLNQQHSQIKEIENQLRRTSIQEPTEISLSSKPR
APRTTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPS
NSQVFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFG
RLDGEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFY
LGNHETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHF
NCPEGYSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGL
SWKSQNGRLYSIKSTKMLIHPTDSESFE
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13

ANGPTL3
KS

MFTIKLLLFIVPL VISSRIDQDNSSFDSLSPEPKSRFAMLDDVKIL
ANGLLQLGHGLKDFVHK TKGQINDIFQKILNIFDQSFYDLSLQT
SEIKEEEKELRRTTYKLQVKNEEVKNMSLELNSKLESLLEEKIL
LQQKVKYLEEQLTNLIQNQPETPEHPEVTSLKTFVEKQDNSIK
DLLQTVEDQYKQLNQQHSQIKEIENQLRRTSIQEPTEISLSSKPR
APRTTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPS
NSQVFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFG
RLDGEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFY
LGNHETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHF
NCPEGYSGGWWWHDECGENNLNGK YNKPRASSKPERRRGLS
WKSQNGRLYSIKSTKMLIHPTDSESFE

14

207KQ

IQEPTEISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRG
EHTSGMYAIRPSNSQVFHVYCDVISGSPWTLIQHRIDGSQNFNE
TWENYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWK
DNKHYIEYSFYLGNHETNYTLHLVAITGNVPNAIPENKDLVFS
TWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKPR
AQSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFE

15

207KS

IQEPTEISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRG
EHTSGMYAIRPSNSQVFHVYCDVISGSPWTLIQHRIDGSQNFNE
TWENYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWK
DNKHYIEYSFYLGNHETNYTLHLVAITGNVPNAIPENKDLVFS
TWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKPR
ASSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFE

16

225KQ

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP

EGYSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTDSESFE

17

225KS

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP

EGYSGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTDSESFE

18

225S8T

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD
GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDEC/GENNLNGKYNKPRAKTKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTDSESFE
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19

226KQ

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQ
NGRLYSIKSTKMLIHPTDSESFE

20

226KS

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQ
NGRLYSIKSTKMLIHPTDSESFE

21

228KQ

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTDSESFE

22

228KS

FLQLNEIRNVKHDGIPAECTTITYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTDSESFE

23

228ST

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKITYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRAKTKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTDSESFE

24

233KQ

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQNGRLY
SIKSTKMLIHPTDSESFE

25

233KS

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQNGRLYS
IKSTKMLIHPTDSESFE
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26

241KQ

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAQSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTDSESFE

27

241KS

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASSKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TDSESFE

28

242KQ

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAQSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTDSESFE

29

242KS

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASSKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TDSESFE

30

225-455KQ

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD
GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTD

31

225-455KS

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWK
SQNGRLYSIKSTKMLIHPTD

32

226-455KQ

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQ
NGRLYSIKSTKMLIHPTD
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33

226-455KS

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
INYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQ
NGRLYSIKSTKMLIHPTD

34

228-455KQ

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTD

35

228-455KS

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTD

36

233-455KQ

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRAQSKPERRRGLSWKSQNGRLY
SIKSTKMLIHPTD

37

233-455KS

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRASSKPERRRGLSWKSQNGRLYS
IKSTKMLIHPTD

38

241-455KQ

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAQSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTD

39

241-455KS

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASSKPERRRGLSWKSQNGRLYSIKSTKMLIHP
D
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40

242-455KQ

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRAQSKPERRRGLSWKSQNGRLYSIKSTKMLIH
PTD

41

242-455KS

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASSKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TD

42

227KQ cua
ché

FLHLNETKNVEHNDIPANCTTIYNRGEHTSGIYSIRPSNSQVFN
VYCDVKSGSSWTLIQHRIDGSQNFNETWENYRYGFGRLDGEF
WLGLEKIYSIVKQSNYILRIELEDWNDNKHYIEYFFHLGNHET
NYTLHLVEITGNILNALPEHKDLVFSTWDHKAKGHVNCPESYS
GGWWWHNVCGENNLNGKYNKQRAQTKPERRRGLYWKSQN
GRLYSIKSTKMLIHPIDSESSE

43

227KS cua
ché

FLHLNETKNVEHNDIPANCTTIYNRGEHTSGIYSIRPSNSQVFN
VYCDVKSGSSWTLIQHRIDGSQNFNETWENYRYGFGRLDGEF
WLGLEKIYSIVKQSNYILRIELEDWNDNKHYIEYFFHLGNHET
NYTLHLVEITGNILNALPEHKDLVFSTWDHKAKGHVNCPESYS
GGWWWHNVCGENNLNGKYNKQRASTKPERRRGLYWKSQN
GRLYSIKSTKMLIHPIDSESSE

44

Trinh tu axit
nucleic
225WT

ACTACTCCCTTTCTTCAGTTGAATGAAATAAGAAATGTAAA
ACATGATGGCATTCCTGCTGAATGTACCACCATTTATAACA
GAGGTGAACATACAAGTGGCATGTATGCCATCAGACCCAG
CAACTCTCAAGTTTTTCATGTCTACTGTGATGTTATATCAGG
TAGTCCATGGACATTAATTCAACATCGAATAGATGGATCAC
AAAACTTCAATGAAACGTGGGAGAACTACAAATATGGTTIT
GGGAGGCTTGATGGAGAATTTTGGTTGGGCCTAGAGAAGAT
ATACTCCATAGTGAAGCAATCTAATTATGTTTTACGAATTG
AGTTGGAAGACTGGAAAGACAACAAACATTATATTGAATA
TTCTTITTACTTGGGAAATCACGAAACCAACTATACGCTAC
ATCTAGTTGCGATTACTGGCAATGTCCCCAATGCAATCCCG
GAAAACAAAGATTTGGTGTTTTCTACTTGGGATCACAAAGC
AAAAGGACACTTCAACTGTCCAGAGGGTTATTCAGGAGGCT
GGTGGTGGCATGATGAGTGTGGAGAAAACAACCTAAATGG
TAAATATAACAAACCAAGAGCAAAATCTAAGCCAGAGAGG
AGAAGAGGATTATCTTGGAAGTCTCAAAATGGAAGGTTATA
CTCTATAAAATCAACCAAAATGTTGATCCATCCAACAGATT
CAGAAAGCTTTGAA
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Trinh tu axit
nucleic
225KQ

ACTACTCCCTTTCTTCAGTTGAATGAAATAAGAAATGTAAA
ACATGATGGCATTCCTGCTGAATGTACCACCATTTATAACA
GAGGTGAACATACAAGTGGCATGTATGCCATCAGACCCAG
CAACTCTCAAGTTTTTCATGTCTACTGTGATGTTATATCAGG
TAGTCCATGGACATTAATTCAACATCGAATAGATGGATCAC
AAAACTTCAATGAAACGTGGGAGAACTACAAATATGGTTTT
GGGAGGCTTGATGGAGAATTTTGGTTGGGCCTAGAGAAGAT
ATACTCCATAGTGAAGCAATCTAATTATGTTTTACGAATTG
AGTTGGAAGACTGGAAAGACAACAAACATTATATTGAATA
TTCTTTTTACTTGGGAAATCACGAAACCAACTATACGCTAC
ATCTAGTTGCGATTACTGGCAATGTCCCCAATGCAATCCCG
GAAAACAAAGATTTGGTGTTTTCTACTTGGGATCACAAAGC
AAAAGGACACTTCAACTGTCCAGAGGGTTATTCAGGAGGCT
GGTGGTGGCATGATGAGTGTGGAGAAAACAACCTAAATGG
TAAATATAACAAACCAAGAGCACAATCTAAGCCAGAGAGG
AGAAGAGGATTATCTTGGAAGTCTCAAAATGGAAGGTTATA
CTCTATAAAATCAACCAAAATGTTGATCCATCCAACAGATT
CAGAAAGCTTTGAA

46

Trinh tu axit
nucleic
225KS

ACTACTCCCTTTCTTCAGTTGAATGAAATAAGAAATGTAAA
ACATGATGGCATTCCTGCTGAATGTACCACCATTTATAACA
GAGGTGAACATACAAGTGGCATGTATGCCATCAGACCCAG
CAACTCTCAAGTTTTTCATGTCTACTGTGATGTTATATCAGG
TAGTCCATGGACATTAATTCAACATCGAATAGATGGATCAC
AAAACTTCAATGAAACGTGGGAGAACTACAAATATGGTTTT
GGGAGGCTTGATGGAGAATTTTGGTTGGGCCTAGAGAAGAT
ATACTCCATAGTGAAGCAATCTAATTATGTTTTACGAATTG
AGTTGGAAGACTGGAAAGACAACAAACATTATATTGAATA
TTCTTTTTACTTGGGAAATCACGAAACCAACTATACGCTAC
ATCTAGTTGCGATTACTGGCAATGTCCCCAATGCAATCCCG
GAAAACAAAGATTTGGTGTTTTCTACTTGGGATCACAAAGC
AAAAGGACACTTCAACTGTCCAGAGGGTTATTCAGGAGGCT
GGTGGTGGCATGATGAGTGTGGAGAAAACAACCTAAATGG
TAAATATAACAAACCAAGAGCAAGCTCTAAGCCAGAGAGG
AGAAGAGGATTATCTTGGAAGTCTCAAAATGGAAGGTTATA
CTCTATAAAATCAACCAAAATGTTGATCCATCCAACAGATT
CAGAAAGCTTTGAA
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Trinh tu axit
nucleic
226KQ

ACTCCCTTTCTTCAGTTGAATGAAATAAGAAATGTAAAACA
TGATGGCATTCCTGCTGAATGTACCACCATTTATAACAGAG
GTGAACATACAAGTGGCATGTATGCCATCAGACCCAGCAAC
TCTCAAGTTTTTCATGTCTACTGTGATGTTATATCAGGTAGT
CCATGGACATTAATTCAACATCGAATAGATGGATCACAAAA
CTTCAATGAAACGTGGGAGAACTACAAATATGGTTTTGGGA
GGCTTGATGGAGAATTTTGGTTGGGCCTAGAGAAGATATAC
TCCATAGTGAAGCAATCTAATTATGTTTTACGAATTGAGTT
GGAAGACTGGAAAGACAACAAACATTATATTGAATATTCTT
TTTACTTGGGAAATCACGAAACCAACTATACGCTACATCTA
GTTGCGATTACTGGCAATGTCCCCAATGCAATCCCGGAAAA
CAAAGATTTGGTGTTTTCTACTTGGGATCACAAAGCAAAAG
GACACTTCAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGG
TGGCATGATGAGTGTGGAGAAAACAACCTAAATGGTAAAT
ATAACAAACCAAGAGCACAATCTAAGCCAGAGAGGAGAAG
AGGATTATCTTGGAAGTCTCAAAATGGAAGGTTATACTCTA
TAAAATCAACCAAAATGTTGATCCATCCAACAGATTCAGAA
AGCTTTGAA

48

Trinh tu axit
nucleic
226KS

ACTCCCTTTCTTCAGTTGAATGAAATAAGAAATGTAAAACA
TGATGGCATTCCTGCTGAATGTACCACCATTTATAACAGAG
GTGAACATACAAGTGGCATGTATGCCATCAGACCCAGCAAC
TCTCAAGTTTTTCATGTCTACTGTGATGTTATATCAGGTAGT
CCATGGACATTAATTCAACATCGAATAGATGGATCACAAAA
CTTCAATGAAACGTGGGAGAACTACAAATATGGTTTTGGGA
GGCTTGATGGAGAATTTTGGTTGGGCCTAGAGAAGATATAC
TCCATAGTGAAGCAATCTAATTATGTTTTACGAATTGAGTT
GGAAGACTGGAAAGACAACAAACATTATATTGAATATTCTT
TTTACTTGGGAAATCACGAAACCAACTATACGCTACATCTA
GTTGCGATTACTGGCAATGTCCCCAATGCAATCCCGGAAAA
CAAAGATTTGGTGTTTTCTACTTGGGATCACAAAGCAAAAG
GACACTTCAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGG
TGGCATGATGAGTGTGGAGAAAACAACCTAAATGGTAAAT
ATAACAAACCAAGAGCAAGCTCTAAGCCAGAGAGGAGAAG
AGGATTATCTTGGAAGTCTCAAAATGGAAGGTTATACTCTA
TAAAATCAACCAAAATGTTGATCCATCCAACAGATTCAGAA
AGCTTTGAA
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Trinh tu axit
nucleic
228KQ

TTTCTTCAGTTGAATGAAATAAGAAATGTAAAACATGATGG
CATTCCTGCTGAATGTACCACCATTTATAACAGAGGTGAAC
ATACAAGTGGCATGTATGCCATCAGACCCAGCAACTCTCAA
GTTTTTCATGTCTACTGTGATGTTATATCAGGTAGTCCATGG
ACATTAATTCAACATCGAATAGATGGATCACAAAACTTCAA
TGAAACGTGGGAGAACTACAAATATGGTTTTGGGAGGCTTG
ATGGAGAATTTTGGTTGGGCCTAGAGAAGATATACTCCATA
GTGAAGCAATCTAATTATGTTTTACGAATTGAGTTGGAAGA
CTGGAAAGACAACAAACATTATATTGAATATTCTTTTTACTT
GGGAAATCACGAAACCAACTATACGCTACATCTAGTTGCGA
TTACTGGCAATGTCCCCAATGCAATCCCGGAAAACAAAGAT
TTGGTGTTTTCTACTTGGGATCACAAAGCAAAAGGACACTT
CAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGGTGGCATG
ATGAGTGTGGAGAAAACAACCTAAATGGTAAATATAACAA
ACCAAGAGCACAATCTAAGCCAGAGAGGAGAAGAGGATTA
TCTTGGAAGTCTCAAAATGGAAGGTTATACTCTATAAAATC
AACCAAAATGTTGATCCATCCAACAGATTCAGAAAGCTTTG
AA

50

Trinh tu axit
nucleic
228KS

TTTCTTCAGTTGAATGAAATAAGAAATGTAAAACATGATGG
CATTCCTGCTGAATGTACCACCATTTATAACAGAGGTGAAC
ATACAAGTGGCATGTATGCCATCAGACCCAGCAACTCTCAA
GTTTTTCATGTCTACTGTGATGTTATATCAGGTAGTCCATGG
ACATTAATTCAACATCGAATAGATGGATCACAAAACTTCAA
TGAAACGTGGGAGAACTACAAATATGGTTTTGGGAGGCTTG
ATGGAGAATTTTGGTTGGGCCTAGAGAAGATATACTCCATA
GTGAAGCAATCTAATTATGTTTTACGAATTGAGTTGGAAGA
CTGGAAAGACAACAAACATTATATTGAATATTCTTTTTACTT
GGGAAATCACGAAACCAACTATACGCTACATCTAGTTGCGA
TTACTGGCAATGTCCCCAATGCAATCCCGGAAAACAAAGAT
TTGGTGTTTTCTACTTGGGATCACAAAGCAAAAGGACACTT
CAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGGTGGCATG
ATGAGTGTGGAGAAAACAACCTAAATGGTAAATATAACAA
ACCAAGAGCAAGCTCTAAGCCAGAGAGGAGAAGAGGATTA
TCTTGGAAGTCTCAAAATGGAAGGTTATACTCTATAAAATC
AACCAAAATGTTGATCCATCCAACAGATTCAGAAAGCTTTG
AA
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Trinh tu axit
nucleic
233KQ

GAAATAAGAAATGTAAAACATGATGGCATTCCTGCTGAATG
TACCACCATTTATAACAGAGGTGAACATACAAGTGGCATGT
ATGCCATCAGACCCAGCAACTCTCAAGTTTTTCATGTCTACT
GTGATGTTATATCAGGTAGTCCATGGACATTAATTCAACAT
CGAATAGATGGATCACAAAACTTCAATGAAACGTGGGAGA
ACTACAAATATGGTTTTGGGAGGCTTGATGGAGAATTTTGG
TTGGGCCTAGAGAAGATATACTCCATAGTGAAGCAATCTAA
TTATGTTTTACGAATTGAGTTGGAAGACTGGAAAGACAACA
AACATTATATTGAATATTCTTTTTACTTGGGAAATCACGAA
ACCAACTATACGCTACATCTAGTTGCGATTACTGGCAATGT
CCCCAATGCAATCCCGGAAAACAAAGATTTGGTGTTTTCTA
CTTGGGATCACAAAGCAAAAGGACACTTCAACTGTCCAGA
GGGTTATTCAGGAGGCTGGTGGTGGCATGATGAGTGTGGAG
AAAACAACCTAAATGGTAAATATAACAAACCAAGAGCACA
ATCTAAGCCAGAGAGGAGAAGAGGATTATCTTGGAAGTCT
CAAAATGGAAGGTTATACTCTATAAAATCAACCAAAATGTT
GATCCATCCAACAGATTCAGAAAGCTTTGAA

52

Trinh tu axit
nucleic
233KS

GAAATAAGAAATGTAAAACATGATGGCATTCCTGCTGAATG
TACCACCATTTATAACAGAGGTGAACATACAAGTGGCATGT
ATGCCATCAGACCCAGCAACTCTCAAGTTTTTCATGTCTACT
GTGATGTTATATCAGGTAGTCCATGGACATTAATTCAACAT
CGAATAGATGGATCACAAAACTTCAATGAAACGTGGGAGA
ACTACAAATATGGTTTTGGGAGGCTTGATGGAGAATTTTGG
TTGGGCCTAGAGAAGATATACTCCATAGTGAAGCAATCTAA
TTATGTTTTACGAATTGAGTTGGAAGACTGGAAAGACAACA
AACATTATATTGAATATTCTTTTTACTTGGGAAATCACGAA
ACCAACTATACGCTACATCTAGTTGCGATTACTGGCAATGT
CCCCAATGCAATCCCGGAAAACAAAGATTTGGTGTTTTCTA
CTTGGGATCACAAAGCAAAAGGACACTTCAACTGTCCAGA
GGGTTATTCAGGAGGCTGGTGGTGGCATGATGAGTGTGGAG
AAAACAACCTAAATGGTAAATATAACAAACCAAGAGCAAG
CTCTAAGCCAGAGAGGAGAAGAGGATTATCTTGGAAGTCTC
AAAATGGAAGGTTATACTCTATAAAATCAACCAAAATGTTG
ATCCATCCAACAGATTCAGAAAGCTTTGAA
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Trinh tu axit
nucleic
241KQ

GGCATTCCTGCTGAATGTACCACCATTTATAACAGAGGTGA
ACATACAAGTGGCATGTATGCCATCAGACCCAGCAACTCTC
AAGTTTTTCATGTCTACTGTGATGTTATATCAGGTAGTCCAT
GGACATTAATTCAACATCGAATAGATGGATCACAAAACTTC
AATGAAACGTGGGAGAACTACAAATATGGTTTTGGGAGGC
TTGATGGAGAATTTTGGTTGGGCCTAGAGAAGATATACTCC
ATAGTGAAGCAATCTAATTATGTTTTACGAATTGAGTTGGA
AGACTGGAAAGACAACAAACATTATATTGAATATTCTTTTT
ACTTGGGAAATCACGAAACCAACTATACGCTACATCTAGTT
GCGATTACTGGCAATGTCCCCAATGCAATCCCGGAAAACAA
AGATTTGGTGTTTTCTACTTGGGATCACAAAGCAAAAGGAC
ACTTCAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGGTGG
CATGATGAGTGTGGAGAAAACAACCTAAATGGTAAATATA
ACAAACCAAGAGCACAATCTAAGCCAGAGAGGAGAAGAGG
ATTATCTTGGAAGTCTCAAAATGGAAGGTTATACTCTATAA
AATCAACCAAAATGTTGATCCATCCAACAGATTCAGAAAGC
TTTGAA

54

Trinh tu axit
nucleic
241KS

GGCATTCCTGCTGAATGTACCACCATTTATAACAGAGGTGA
ACATACAAGTGGCATGTATGCCATCAGACCCAGCAACTCTC
AAGTTTTTCATGTCTACTGTGATGTTATATCAGGTAGTCCAT
GGACATTAATTCAACATCGAATAGATGGATCACAAAACTTC
AATGAAACGTGGGAGAACTACAAATATGGTTTTGGGAGGC
TTGATGGAGAATTTTGGTTGGGCCTAGAGAAGATATACTCC
ATAGTGAAGCAATCTAATTATGTTTTACGAATTGAGTTGGA
AGACTGGAAAGACAACAAACATTATATTGAATATTCTTTTT
ACTTGGGAAATCACGAAACCAACTATACGCTACATCTAGTT
GCGATTACTGGCAATGTCCCCAATGCAATCCCGGAAAACAA
AGATTTGGTGTTTTCTACTTGGGATCACAAAGCAAAAGGAC
ACTTCAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGGTGG
CATGATGAGTGTGGAGAAAACAACCTAAATGGTAAATATA
ACAAACCAAGAGCAAGCTCTAAGCCAGAGAGGAGAAGAGG
ATTATCTTGGAAGTCTCAAAATGGAAGGTTATACTCTATAA
AATCAACCAAAATGTTGATCCATCCAACAGATTCAGAAAGC
TTTGAA
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Trinh tu axit
nucleic
242KQ

ATTCCTGCTGAATGTACCACCATTTATAACAGAGGTGAACA
TACAAGTGGCATGTATGCCATCAGACCCAGCAACTCTCAAG
TTTTTCATGTCTACTGTGATGTTATATCAGGTAGTCCATGGA
CATTAATTCAACATCGAATAGATGGATCACAAAACTTCAAT
GAAACGTGGGAGAACTACAAATATGGTTTTGGGAGGCTTG
ATGGAGAATTTTGGTTGGGCCTAGAGAAGATATACTCCATA
GTGAAGCAATCTAATTATGTTTTACGAATTGAGTTGGAAGA
CTGGAAAGACAACAAACATTATATTGAATATTCTTTTTACTT
GGGAAATCACGAAACCAACTATACGCTACATCTAGTTGCGA
TTACTGGCAATGTCCCCAATGCAATCCCGGAAAACAAAGAT
TTGGTGTTTTCTACTTGGGATCACAAAGCAAAAGGACACTT
CAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGGTGGCATG
ATGAGTGTGGAGAAAACAACCTAAATGGTAAATATAACAA
ACCAAGAGCACAATCTAAGCCAGAGAGGAGAAGAGGATTA
TCTTGGAAGTCTCAAAATGGAAGGTTATACTCTATAAAATC
AACCAAAATGTTGATCCATCCAACAGATTCAGAAAGCTTTG
AA

56

Trinh tu axit
nucleic
242KS

ATTCCTGCTGAATGTACCACCATTTATAACAGAGGTGAACA
TACAAGTGGCATGTATGCCATCAGACCCAGCAACTCTCAAG
TTTTTCATGTCTACTGTGATGTTATATCAGGTAGTCCATGGA
CATTAATTCAACATCGAATAGATGGATCACAAAACTTCAAT
GAAACGTGGGAGAACTACAAATATGGTTTTGGGAGGCTTG
ATGGAGAATTTTGGTTGGGCCTAGAGAAGATATACTCCATA
GTGAAGCAATCTAATTATGTTTTACGAATTGAGTTGGAAGA
CTGGAAAGACAACAAACATTATATTGAATATTCTTTTTACTT
GGGAAATCACGAAACCAACTATACGCTACATCTAGTTGCGA
TTACTGGCAATGTCCCCAATGCAATCCCGGAAAACAAAGAT
TTGGTGTTTTCTACTTGGGATCACAAAGCAAAAGGACACTT
CAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGGTGGCATG
ATGAGTGTGGAGAAAACAACCTAAATGGTAAATATAACAA
ACCAAGAGCAAGCTCTAAGCCAGAGAGGAGAAGAGGATTA
TCTTGGAAGTCTCAAAATGGAAGGTTATACTCTATAAAATC
AACCAAAATGTTGATCCATCCAACAGATTCAGAAAGCTTTG
AA
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Trinh tu axit
nucleic
c227KQ

TTTTTGCATCTCAACGAAACGAAGAATGTCGAACACAACGA
CATTCCGGCAAATTGCACAACTATCTACAATAGAGGCGAAC
ATACGTCCGGTATCTACTCCATTAGACCTTCAAACAGCCAG
GTATTCAATGTGTACTGCGATGTAAAGTCAGGATCGTCATG
GACACTGATCCAGCATAGGATCGACGGGTCCCAGAACTTCA
ACGAGACATGGGAGAACTACCGCTATGGATTTGGAAGGCT
GGATGGGGAGTTCTGGTTGGGACTTGAGAAAATCTACAGCA
TTGTGAAGCAGTCGAACTACATTCTCCGGATTGAACTGGAG
GACTGGAATGACAACAAACACTACATCGAGTATTTCTTTCA
TCTCGGCAACCATGAAACGAATTACACCTTGCACCTTGTGG
AAATCACGGGCAACATTTTGAACGCGCTGCCAGAACACAA
AGACCTGGTGTTTTCGACATGGGATCACAAAGCAAAGGGG
CACGTGAACTGTCCCGAATCATATAGCGGGGGATGGTGGTG
GCACAATGTCTGTGGTGAGAACAATCTCAACGGGAAATAC
AATAAGCAGCGAGCTCAGACGAAACCCGAGCGGCGGAGAG
GTCTGTATTGGAAGTCGCAGAATGGACGCCTGTATTCGATC
AAATCGACGAAAATGCTCATCCACCCCATCGACTCCGAATC
GTCGGAG

58

207Kdel

IQEPTEISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRG
EHTSGMYAIRPSNSQVFHVYCDVISGSPWTLIQHRIDGSQNFNE
TWENYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWK
DNKHYIEYSFYLGNHETNYTLHLVAITGNVPNAIPENKDLVFS
TWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKPR
ASKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFE

59

225Kdel

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP

EGYSGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKS
QNGRLYSIKSTKMLIHPTDSESFE

60

226Kdel

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTDSESFE

61

228K del

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKSQNG
RLYSIKSTKMLIHPTDSESFE
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233Kdel

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNY VLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRASKPERRRGLSWKSQNGRLYSI
KSTKMLIHPTDSESFE

63

241Kdel

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TDSESFE

64

242Kdel

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TDSESFE

65

225-
455Kdel

TTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQ
VFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLD

GEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGN
HETNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCP
EGYSGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKS
QNGRLYSIKSTKMLIHPTD

66

226-
455Kdel

TPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQV
FHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGE
FWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHE
TNYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEG
YSGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKSQN
GRLYSIKSTKMLIHPTD

67

228-
455Kdel

FLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFH
VYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEF
WLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHET
NYTLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGY
SGGWWWHDECGENNLNGKYNKPRASKPERRRGLSWKSQNG
RLYSIKSTKMLIHPTD

68

233-
455Kdel

EIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCD
VISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLE
KIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLH
LVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGW
WWHDECGENNLNGKYNKPRASKPERRRGLSWKSQNGRLYSI
KSTKMLIHPTD
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241-
455Kdel

GIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTL
IQHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TD

70

242-
455K del

IPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLI
QHRIDGSQNFNETWENYKYGFGRLDGEFWLGLEKIYSIVKQS
NYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVP
NAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGE
NNLNGKYNKPRASKPERRRGLSWKSQNGRLYSIKSTKMLIHP
TD

71

hANGPTL
1
1-491

MKTFTWTLGVLFFLLVDTGHCRGGQFKIKKINQRRYPRATDGK
EEAKKCAYTFLVPEQRITGPICVNTKGQDASTIKDMITRMDLEN
LKDVLSRQKREIDVLQLVVDVDGNIVNEVKLLRKESRNMNSR
VTQLYMQLLHEIIRKRDNSLELSQLENKILNVTTEMLKMATRY
RELEVKYASLTDLVNNQSVMITLLEEQCLRIFSRQDTHVSPPLV
QVVPQHIPNSQQYTPGLLGGNEIQRDPGYPRDLMPPPDLATSPT
KSPFKIPPVTFINEGPFKDCQQAKEAGHSVSGIYMIKPENSNGP
MQLWCENSLDPGGWTVIQKRTDGSVNFFRNWENYKKGFGNID
GEYWLGLENIYMLSNQDNYKLLIELEDWSDKKVYAEYSSFRLE
PESEFYRLRLGTYQGNAGDSMMWHNGKQFTTLDRDKDMYAG
NCAHFHKGGWWYNACAHSNLNGVWYRGGHYRSKHQDGIFW
AEYRGGSYSLRAVQMMIKPID

72

CT
hANGPTL
1271-491

FINEGPFKDCQQAKEAGHSVSGIYMIKPENSNGPMQLWCENSL
DPGGWTVIQKRTDGSVNFFRNWENYKKGFGNIDGEYWLGLEN
IYMLSNQDNYKLLIELEDWSDKKVYAEYSSFRLEPESEFYRLRL
GTYQGNAGDSMMWHNGKQFTTLDRDKDMYAGNCAHFHKGG
WWYNACAHSNLNGVWYRGGHYRSKHQDGIFWAEYRGGSYS
LRAVQMMIKPID

73

hANGPTL
4 1-406

MSGAPTAGAALMLCAATAVLLSAQGGPVQSKSPRFASWDEM
NVLAHGLLQLGQGLREHAERTRSQLSALERRLSACGSACQGTE
GSTDLPLAPESRVDPEVLHSLQTQLKAQNSRIQQLFHKVAQQQ
RHLEKQHLRIQHLQSQFGLLDHKHLDHEVAKPARRKRLPEMA
QPVDPAHNVSRLHRLPRDCQELFQVGERQSGLFEIQPQGSPPFL
VNCKMTSDGGWTVIQRRHDGSVDFNRPWEAYKAGFGDPHGE
FWLGLEKVHSITGDRNSRLAVQLRDWDGNAELLQFSVHLGGE
DTAYSLQLTAPVAGQLGATTVPPSGLSVPFSTWDQDHDILRRDK
NCAKSLSGGWWFGTCSHSNLNGQYFRSIPQQRQKLKKGIFWK
TWRGRYYPLQATTMLIQPMAAEAAS
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SE | Cau trac Trinh tu

Q

ID

74 | CT SRLHRLPRDCQELFQVGERQSGLFEIQPQGSPPFLVNCKMTSDG
hANGPTL | GWTVIQRRHDGSVDFNRPWEAYKAGFGDPHGEFWLGLEKVH
4179-406 | SITGDRNSRLAVQLRDWDGNAELLQFSVHLGGEDTAYSLQLTA

PVAGQLGATTVPPSGLSVPFSTWDQDHDLRRDKNCAKSLSGG
WWFGTCSHSNLNGQYFRSIPQQRQKLKKGIFWKTWRGRYYPL
QATTMLIQPMAAEAAS
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YEU CAU BAO HQ

1. Polypeptit phan 1ap dugc chira trinh ty axit amin c6 d twong ddng vé trinh tur axit
amin it nhat 12 95% so v&i trinh tu axit amin dugc chon tir nhém céc trinh ty & bang 1,
trong d6 polypeptit ndy chira axit amin 1a axit amin phéan cuc ngoai trir K hodc R ¢ vi
tri 423, nhu duoc xac dinh véi sy tham chiéu dén SEQ ID NO:1 va trong do6 polypeptit

nay c6 hoat tinh tao sun.

2. Polypeptit theo diém 1, trong d6 polypeptit ndy chira trinh tur axit amin ¢6 do tuong
dong vé trinh ty axit amin it nhat 1a 95% so véi trinh tu axit amin cua trinh tu bat ky
néu trong: (i) SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ
ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID
NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:65, SEQ ID NO:66, SEQ ID
NO:67, SEQ ID NO:68, SEQ ID NO:69, hoic SEQ ID NO:70; hoac (ii) SEQ ID
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:25, SEQ ID
NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:58, SEQ ID
NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, hodc SEQ ID
NO:64.

3. Polypeptit theo diém 1, trong d6 polypeptit niy chira trinh tu axit amin dwogc chon tir
trinh ty bat ky néu trong: (i) SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID
NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:65, SEQ ID
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, hodac SEQ ID NO:70; hoac
(i) SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19,
SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:25, SEQ
ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:58, SEQ ID
NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, hoac SEQ ID
NO:64.

4. Polypeptit theo diém 3, trong dé polypeptit nay chira trinh tu axit amin néu trong
SEQ ID NO: 28.
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5. Polypeptit theo diém 1, trong d6 polypeptit nay bao gdm trinh tu axit amin dugc chon
tir trinh tur bat ky néu trong: (i) SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ
ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:65, SEQ ID
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69 va SEQ ID NO:70; hodc (ii)
SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:19, SEQ
ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:25, SEQ ID
NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:58, SEQ ID
NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, hodac SEQ ID
NO:64.

6. Polypeptit theo diém 5, trong d6 polypeptit niy bao gdm trinh tr axit amin néu trong
SEQ ID NO:28.

7. Polypeptit theo diém bt ky trong s6 cac diém tir 1 dén 3 va 5, trong d6 axit amin & vi

tri 423 1a Q hoac S hodc axit amin & vi tri 423 bi loai bo.

8. Polypeptit theo diém bét ky trong s cac diém tir 1 d&én 7, trong d6 polypeptit nay
dugc PEGyl hoa.

9. Polypeptit theo diém bit ky trong s6 cac diém tir 1 dén 8, trong d6 polypeptit nay
duge dung hop véi bat ky loai ndo trong sd albumin huyét thanh cua ngudi (HSA),
ving ¢b dinh trén chudi ning cia globulin mién dich (Fc), polyhistidin, glutathion S
transferaza (GST), thioredoxin, protein A, protein G, hodc protein gin két maltoza
(MBP), hozc manh cia n6 va trong d6 peptit dugc dung hop & d¢iu amino ctia polypeptit

nay hodc & dau carboxy ctia polypeptit nay.
10. Duoc phim chira polypeptit theo diém bat ky trong s cac diém tir 1 dén 9.
11. Dugc phdm theo diém 10, trong d6 dwoc phdm nay con chira axit hyaluronic hoic

din xuat ctia no, hodc con chira chat duoc chon tir nhém bao gdm canxitonin ca hoi

ding qua dudng miéng, SD-6010 (chét we ché iNOS), vitamin D3 (choliecanxiferol),
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colagen hydrolyzat, FGF18, BMP7, rusalatit axetat, cac chat khong xa phong hoéa tir
qua bo/dau nanh (ASU), kartogenin, steroit va chit khang viém khong phai steroit
(NSAID).
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DANH MUC TRINH TU

<110> JOHNSON, Kristen
SHI, Jian

<120> Polypeptit phan 14p dugc, dugc phdm chita polypeptit

nay dung dé& diéu tri bénh viém khdp
<130> PAT055625

<150> 61/775400
<151> 2013-03-08

<150> 61/938123
<151> 2014-02-10

<1le60> 74

<170> PatentIn version 3.5

<210> 1
<211> 460
<212> PRT

<213> Homo sapiens
<400> 1

Met Phe Thr Ile Lys Leu Leu Leu Phe Ile Val Pro Leu Val
Ile Ser
1 5 10 15

Ser Arg Ile Asp Gln Asp Asn Ser Ser Phe Asp Ser Leu Ser
Pro Glu
20 25 30

Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu
Ala Asn
35 40 45

Gly Leu Leu Gln Leu Gly His Gly Leu Lys Asp Phe Val His
Lys Thr
50 55 60
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Lys
Asp
65
80

Ser
Glu

Lys
Glu

Val
Leu

Glu
Glu

Leu
Pro
145
160

Val
Ile
175

Asp
Gln

His
Ser

Gly
Gln

Phe
Glu

Glu
Glu

Lys
Leu

Glu
Gln
130

Thr

Glu

Thr
Lys

Leu
Gln

Ser
Ile

Gln

Tyr

Leu

Asn

115

Lys

Asn

Ser

Leu

Gln

195

Ile

Asp

Arg

100

Met

Ile

Leu

Leu

Gln

180

Ile

Asn

Leu

85

Arg

Ser

Leu

Ile

Lys

165

Thr

Lys

70

Ser

Thr

Leu

Leu

Gln

150

Thr

Val

Glu

26345

Ile

Leu

Thr

Glu

Gln

135

Asn

Phe

Glu

Ile

Phe

Gln

Tyr

Leu

120

Gln

Gln

Val

Asp

Glu

200

-85-

Gln

Thr

Lys

105

Asn

Lys

Pro

Glu

Gln

185

Asn

Lys

Ser

90

Leu

Ser

Val

Glu

Lys

170

Tyr

Gln

Leu

75

Glu

Gln

Lys

Lys

Thr

155

Gln

Lys

Leu

Asn

Ile

Val

Leu

Tyr

140

Pro

Asp

Gln

Ile

Lys

Lys

Glu

125

Leu

Glu

Asn

Leu

Arg

205

Phe

Glu

Asn

110

Ser

Glu

His

Ser

Asn

190

Thr

95



Gln
Pro

Thr
His
225
240

Gly
His

255

Ser
His

Tyr
His

Ile
Lys

Gly
Lys
305
320

Tyr
Leu

335

Asp
Leu

Glu
Arg
210

Thr
Asp

Ile
Thr

Gly
Val

Cys
Arg

Asp
Tyr
290

Phe

Ile

Ser
Glu

Trp
Gly

Pro

Pro

Pro

Met

Asp

275

Gly

Gly

Ile

Lys

Thr

Phe

Ala

Tyr

260

Val

Ser

Arg

Val

340

Glu

Leu

Glu

245

Ala

Ile

Gln

Leu

325

Asn

Ile

Gln

230

Cys

Ile

Ser

Asn

Asp

310

Gln

Lys

26345

Ser Leu

215

Leu Asn

Thr Thr

Arg Pro

Gly Ser

280

Phe Asn

295

Gly Glu

Ser Asn

His Tyr
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Ser

Glu

Ile

Ser

265

Pro

Glu

Phe

Tyr

Ile

345

Ser

Ile

Tyr

250

Asn

Thr

Trp

Val

330

Glu

Lys

Arg

235

Asn

Ser

Thr

Trp

Leu

315

Leu

Tyr

Pro

220

Asn

Arg

Gln

Leu

Glu

300

Arg

Ser

Arg

Val

Gly

Val

Ile

285

Asn

Leu

Ile

Phe

Ala

Lys

Glu

Phe

270

Gln

Tyr

Glu

Glu

Tyr

350



Asn His
Gly Asn

Val Pro
Thr Trp
370

Asp His
Ser Gly
385
400

Gly Trp
Gly Lys

415

Tyr Asn
Gly Leu

Ser Trp
Thr Lys

Met Leu
450

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

<400>
ttccaga
aatgttc

Glu

355

Asn

Lys

Lys

Lys

435

Tle

2
2126
ADN
Homo

2
aga
aca

Thr

Ala

Ala

Trp

Pro

420

Ser

His

Asn

Ile

Lys

His

405

Arg

Gln

Pro

sapiens

Tyr

Pro

Gly

390

Asp

Ala

Asn

Thr

26345

Thr

Glu

375

His

Glu

Lys

Asp
455

Leu

360

Asn

Phe

Cys

Ser

Arg

440

Ser

His

Lys

Asn

Gly

Lys

425

Leu

Glu

Leu

Asp

Cys

Glu

410

Pro

Tyr

Ser

Val

Leu

Pro

395

Asn

Glu

Ser

Phe

Ala

Val

380

Glu

Asn

Arg

Ile

Glu
460

Ile Thr

365

Phe Ser

Gly Tyr

Leu Asn

Arg Arg

430

Lys Ser

445

aaacagttcc acgttgcttg aaattgaaaa tcaagataaa

60

attaagctcc ttctttttat tgttcctcta gttatttcct ccagaattga

tcaagac

aat

120
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tcatcatttg
agacgatgta

aaaattttag
tgtccataag

acgaagggcc
gtctttttat

gatctatcgc
aagaactaca

tataaactac
caactcaaaa

cttgaaagcc
tttagaagag

caactaacta
agtaacttca

cttaaaactt
gaccgtggaa

gaccaatata
aaatcagctc

agaaggacta
aagagcacca

agaactactc
tggcattcct

gctgaatgta
tgccatcaga

cccagcaact
tccatggaca

ttaattcaac
gaactacaaa

tatggttttg
atactccata

gtgaagcaat
caacaaacat

attctctatc
' 180

ccaatggcct
240

aaattaatga
300

tgcaaaccag
360

aagtcaaaaa
420

tcctagaaga
480

acttaattca
540

ttgtagaaaa
600

aacaattaaa
660

gtattcaaga
720

cctttcttca
780

ccaccattta
840

ctcaagtttt
900

atcgaataga
960

ggaggcttga
1020

ctaattatgt
1080
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tccagagcca

ccttcagttg

catatttcaa

tgaaatcaaa

tgaagaggta

aaaaattcta

aaatcaacct

acaagataat

ccaacagcat

acccacagaa

gttgaatgaa

taacagaggt

tcatgtctac

tggatcacaa

tggagaattt

tttacgaatt
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aaatcaagat

ggacatggtc

aaactcaaca

gaagaagaaa

aagaatatgt

cttcaacaaa

gaaactccag

agcatcaaag

agtcaaataa

atttctctat

ataagaaatg

gaacatacaa

tgtgatgtta

aacttcaatg

tggttgggcc

gagttggaag

ttgctatgtt

ttaaagactt

tatttgatca

aggaactgag

cacttgaact

aagtgaaata

daacacccaga

accttctcca

aagaaataga

cttccaagcecc

taaaacatga

gtggcatgta

tatcaggtag

aaacgtggga

tagagaagat

actggaaaga



tatattgaat
acatctagtt

gcgattactg
gttttctact

tgggatcaca
aggctggtgg

tggcatgatg
aagagcaaaa

tctaagccag
gttatactct

ataaaatcaa
atgaactgag

gcaaatttaa
tggtctaata

atctggtatt
cttaaagtca

ctgtctattt
ttacatttct

caatcaaaat
tcaattttag

atggtcacaa
tctaaataaa

aaatttagag
ctttcccagt

ttaaaaaact
gactggtaat

tgtacagttc
gcacagagta

tgtgtaaaaa
caaaataatt

tggagtaaat
taaatactgt

attcttttta
1140

gcaatgtccc
1200

aagcaaaagg
1260

agtgtggaga
1320

agaggagaag
1380

ccaaaatgtt
1440

aaggcaataa
1500

aaatccttaa
1560

aagattaaac
1620

tcttataata
1680

tctagattat
1740

acttttattt
1800

agtactcttg
1860

ttaaatgttg
1920

tctgtaatac
1980

gtttgatatg
2040
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cttgggaaat

caatgcaatc

acacttcaac

aaacaaccta

aggattatct

gatccatcca

tttaaacatt

gagaaagctt

atacaatcac

ctatttgttt

aatcaatagg

taaaaggcat

ttaaaactct

tagtattaat

aaatttttaa

atttatttat

-89-

cacgaaacca

ccggaaaaca

tgtccagagg

aatggtaaat

tggaagtctc

acagattcag

aacctcattc

gagaaataga

ataaccttaa

taaattttgt

tgaacttatt

catatgagct

aaacttgact

ttcaaaacta

actgatgctt

gaaacctaat

actatacgct

aagatttggt

gttattcagg

ataacaaacc

aaaatggaag

aaagctttga

caagttaatg

ttttttttat

agaataccgt

gatgtgggaa

aaataacttt

aatatcacaa

aaatacagag

aaaatcgtca

cattttgcta

gaagcagaat
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attaaaataa gttcgctgtc tttaaacaaa tggagatgac tactaagtca
cattgacttt

aacatgaggt atcactatac cttatt

2126

<210
<211
<212
<213

<400

Met
Ile

Ser
Ser

Pro
Ala

Gly
Lys

Lys
Asp
65
80

Ser
Glu

Lys
Glu

>
>
>
>

>

His
Ala

Arg
Glu

Lys
Asn

Leu
Thr
50

Gly

Gln

Phe
Glu

Glu
Glu

3
455
PRT

2100

Mus musculus

3

Thr

Val

Ser

35

Leu

Gln

Tyr

Leu

Ile

Asp

20

Arg

Gln

Ile

Asp

Arg

100

Lys

Pro

Phe

Leu

Asn

Leu

85

Arg

Leu

Asp

Ala

Asp

70

Ser

Thr

Phe

Leu

Met

His

55

Ile

Leu

Thr

Leu

Ser

Leu

40

Phe

Arg

Ser

-90-

Phe

Ser

25

Asp

Leu

Gln

Thr

Thr

105

Val

10

Phe

Asp

Lys

Lys

Asn

90

Leu

Val

Asp

Val

Asp

Leu

75

Glu

Gln

Pro

Ser

Lys

Phe

60

Asn

Ile

Val

Leu

Ala

Ile

45

Val

Ile

Lys

Lys

Val

Pro

30

Leu

His

Phe

Glu

Asn

110

15

95



Val
Leu

Glu
Glu

Leu
Pro
145
160

Val
Ile

175

Glu
Gln

His
Gly

Gln
Pro

Thr
Gln
225
240

Asp
His

255

Lys
Leu

Glu
Gln
130

Thr
Glu

Thr
Arg

Leu
Gln

Met
Ile

Glu
Arg
210

Thr

Asp

Leu
Thr

Asn

115

Lys

Asn

Ser

Leu

Gln

195

Pro

Pro

Pro

Met

Thr

Leu

Leu

Gln

180

Ile

Ser

Pro

Ala

Ser

Ala

Ile

Lys

165

Ser

Lys

Glu

Leu

Asp

245

Val

Leu

Leu

150

Ser

Val

Glu

Asn

Gln

230

Cys
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Glu

Gln

135

Ser

Phe

Glu

Ile

Ser

215

Leu

Ser

Leu

120

His

Pro

Val

Glu

Glu

200

Leu

Asn

Ala
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Asn

Lys

Ala

Glu

Gln

185

Lys

Ser

Glu

Val

Ser

Val

Gln

170

Tyr

Gln

Ser

Thr

Tyr

250

Lys

Arg

Ala

155

Gln

Lys

Leu

Lys

Glu

235

Asn

Leu

Ala

140

Gln

Asp

Gln

Arg

Ser

220

Asn

Glu

125

Leu

Glu

Asn

Leu

Lys

205

Arg

Thr

Ser

Glu

His

Ser

Ser

190

Thr

Ala

Glu

Glu



Ser
Asn

Tyr
His

Lys
Glu

Gly
Lys
305
320

Tyr
Leu

335

Asp
Leu

Ser
Gly

Ile
Thr

Asn
Ser
385
400

Gly
Val

Cys
Arg

Asp
Lys
290

Phe
Ile

Ala
Gln

Trp
Gly

His
Asn

Pro
Trp
370

His
Gly

Val

Asp

275

Gly

Gly

Ile

Lys

Glu

355

Gly

Arg

Tyr

260

Thr

Ser

Arg

Val

Asp

340

Thr

Ala

Ala

Thr

Gln

Gln

Leu

Gln

325

Ser

Asn

Leu

Lys

Ile

Ser

Asp

310

Gln

Lys

Tyr

Pro

Gly

390

26345

Lys Pro

Gly Ser

280

Phe Asn

295

Gly Glu

Ser Asn

His Tyr

Thr Leu

360

Glu His

375

Gln Leu

-92-

Arg

265

Pro

Glu

Phe

Tyr

Val

345

His

Thr

Tyr

Asn

Trp

Thr

Trp

Ile

330

Glu

Val

Asp

Cys

Ser

Thr

Trp

Leu

315

Leu

Tyr

Ala

Leu

Pro

395

Gln

Leu

Glu

300

Gly

Ser

Glu

Met

380

Glu

Gly

Ile

285

Asn

Leu

Leu

Phe

Ile

365

Phe

Ser

Phe

270

Gln

Tyr

Glu

Glu

His

350

Ala

Ser

Tyr



Gly
Gly

415

Tyr
Gly

Tyr
Ser

Met

Trp
Lys

Asn
Ile

Trp
Lys

Met
450

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

<400>

Met
Ile

Ser
Pro

Pro
Ala

Gly
Lys

Lys
Asp

Tyr
Ser

Lys
Glu

Lys
Asn

Leu
Thr
50

Gly
Gln

Trp

Lys

Arg

435

Leu

4
459
PRT

Trp

Pro

420

Pro

Gln

Asn

405

Arg

Gln

Pro

Asp

Thr

Ser

Thr

Canis familiaris

Thr

Ile

Ser

35

Leu

Gln

Ile

Asp

20

Arg

Gln

Ile

Lys

Arg

Phe

Leu

Asn

Leu

Asp

Ala

Asp

26345

Tle Cys

Lys Ser

Arg Lys

440

Thr
455

Phe Leu

Tyr Ser

Met Leu

40

His Gly

55

Ile Phe

-93-

Gly

Arg

425

Leu

Phe

Ser

25

Asp

Leu

Gln

Glu Asn Asn

410

Pro

Tyr

Ile

10

Tyr

Asp

Lys

Lys

Glu Arg

Ala Ile

Ile Pro

Asp Ser

Val Lys

Asp Phe

60

Leu Asn

Leu

Arg

Lys

445

Leu

Val

Ile

45

Val

Ile

Asn

Arg

430

Ser

Val

Ser

30

Leu

His

Phe

15



65
80

Ser
Glu

Lys
Glu

Val
Leu

Glu
Lys

Leu
Pro
145
160

Val
Ile
175

Asp
Gln

His
Ile

Glu
Arg

Phe
Glu

Glu
Glu

Lys
Leu

Glu
Gln
130

Thr
Glu

Thr
Lys

Leu
Gln

Ser
Gln

Ser
Thr
210

Tyr

Leu

Asn

115

Lys

Ser

Ser

Leu

Gln

195

Thr

Asp

Arg

100

Met

Ile

Leu

Leu

Gln

180

Ile

Glu

Leu

85

Arg

Ser

Leu

Ile

Lys

165

Thr

Lys

Asn

70

Ser

Thr

Leu

Leu

Lys

150

Thr

Val

Glu

Ser

26345

Leu

Thr

Glu

Gln

135

Asn

Phe

Glu

Ile

Leu

215

Gln

Ser

Leu

120

Gln

Gln

Val

Glu

Glu

200

Ser

-9Y-

Thr

Lys

105

Asn

Lys

Pro

Glu

Gln

185

Asn

Ser

Asn

90

Leu

Ser

Val

Glu

Gln

170

Tyr

Gln

Lys

75

Glu

Gln

Lys

Arg

Ile

155

Gln

Leu

Pro

Ile

Val

Val

Tyr

140

Gln

Asp

Gln

Arg

Arg

220

Lys

Lys

Glu

125

Leu

Glu

Asn

Leu

Asn

205

Ala

Glu

Asn

110

Ser

Glu

His

Ser

Asn

190

Val

Pro

95



Thr
Asn
225
240

Ile

Thr

255

Gly
Val

Cys
Arg

Asp
Tyr

Phe
Ile
305
320

Ser
Glu
335

Trp
Gly

His
Asn

Pro
Asp

Pro
Ser

Ile
Tyr

Asp
Ile

Gly
Gly
290

Gly

Tyr

Ile
Asp

Asn
Asn

Glu
Ile

Phe

Ala

Tyr

Val

275

Ser

Arg

Val

Asp

Thr

355

Leu

Asn

Ser

260

Lys

Gln

Leu

Lys

Asn

340

Asn

His

Cys

245

Ile

Ser

Asn

Asp

Gln

325

Lys

Tyr

Leu

230

Thr

Arg

Gly

Phe

310

Ser

His

Thr

26345

Asn

Thr

Pro

Ser

Asn

295

Glu

Asn

Tyr

Leu

Glu

Ile

Ser

Ser

280

Glu

Phe

Tyr

Ile

His

360

-05-

Thr

Tyr

Asn

265

Trp

Thr

Trp

Ile

Glu

345

Leu

Lys

Asn

250

Ser

Thr

Trp

Leu

Leu

330

Tyr

Val

Asn

235

Arg

Gln

Leu

Glu

Gly

315

Phe

Glu

Val

Gly

Val

Ile

Asn

300

Leu

Ile

Phe

Ile

Glu

Glu

Phe

Gln

285

Tyr

Glu

Glu

His

Thr

365

His

His

Asn

270

His

Arg

Lys

Leu

Leu

350



Leu
Trp

His
Gly
385
400

Trp
Lys

415

Asn
Leu

Trp
Lys

Leu

Asn
Asp
370

Lys

Gly

Trp
Tyr

Lys
Tyr

Lys
Met

Ile
450

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

<400>

Met
Ile

Ser
Pro

Tyr
Ser

Arg
Glu

5
4

Ala

Ala

Trp

Gln

Ser

435

His

69

PRT
Equus caballus

5

Leu

Lys

His

Arg

420

Gln

Pro

Pro

Asn

405

Ala

Asn

Ile

Glu

His

390

Val

Lys

Asp

26345

His Lys

375

Val Asn

Cys Gly

Thr Lys

Arg Leu

440

Ser Glu
455

Asp

Cys

Glu

Pro

425

Tyr

Ser

Leu

Pro

Asn

410

Glu

Ser

Ser

Val

Glu

395

Asn

Arg

Ile

Glu

Phe

380

Ser

Leu

Arg

Lys

Ser

Tyr

Asn

Arg

Ser

445

Thr

Ser

430

Thr

Thr Ile Lys Leu Phe Leu Val Ile Ala Pro Leu Val

5

10

Ile Asp Gln Asp Tyr Ser Ser Leu Asp Ser Ile Pro

20

-96-

25

30

15



Pro
Ala

Gly
Lys

Lys
Asp
65
80

Ser
Glu

Lys
Glu

Val
Leu

Glu
Glu

Leu
Pro
145
160

Val
Ile

175

Lys
Asn

Leu
Thr
50

Gly
Gln

Phe
Glu

Glu
Glu

Lys
Leu

Glu
Gln
130

Thr

Glu

Thr
Lys

Ser

35

Leu

Gln

Tyr

Leu

Asn

115

Lys

Lys

Ser

Arg

Gln

Ile

Ala

Arg

100

Met

Ser

Leu

Leu

Phe

Leu

Asn

Leu

85

Arg

Ser

Leu

Ile

Lys

165

Ala

Asp

70

Ser

Thr

Leu

Leu

Lys

150

Thr

26345

Met

His

55

Ile

Leu

Thr

Glu

Gln

135

Asn

Phe

Leu

40

Phe

Gln

Ser

Leu

120

Gln

Gln

Val

-97-

Asp

Leu

Gln

Thr

Lys

105

Asn

Lys

Pro

Glu

Asp

Lys

Lys

Asn

90

Leu

Ser

Val

Glu

Gln

170

Val

Leu

75

Glu

Gln

Lys

Lys

Ile

155

Gln

Lys

Phe

60

Asn

Ile

Val

Leu

Tyr

140

Gln

Asp

Ile

45

Val

Ile

Lys

Lys

Glu

125

Leu

Glu

Asn

Leu

His

Phe

Glu

Asn

110

Ser

Glu

His

Ser

95



Asp
Gln

His
Gly

Gln
Pro

Thr
His
225
240

Asp
His

255

Ser
Asn

Tyr
Arg

Ile
Lys

Gly
Lys
305
320

Leu
Gln

Ser
Ile

Glu
Arg
210

Thr
Asp

Phe
Thr

Gly
Val

Cys
Arg

Asp
Tyr
290

Phe
Ile

Leu

Gln

195

Ser

Pro

Pro

Ile

Asp

275

Gly

Gln

180

Ile

Thr

Ser

Ala

Tyr

260

Val

Ser

Arg

Thr

Lys

Glu

Phe

Asp

245

Ser

Ile

Gln

Leu

Met

Glu

Asn

His

230

Cys

Ile

Ser

Asn

Asp

310

26345

Glu

Ile

Ser

215

Leu

Thr

Lys

Gly

Phe

295

Phe

Glu

Glu

200

Leu

Asn

Thr

Pro

Ser

280

Asn

Glu

-08-

Gln

185

Asn

Ser

Glu

Ile

Ser

265

Ser

Glu

Phe

Tyr

Gln

Ser

Thr

Tyr

250

Asn

Trp

Thr

Trp

Arg

Leu

Lys

Lys

235

Asn

Ser

Ile

Trp

Leu

315

Gln

Pro

220

Asp

Arg

Gln

Leu

Gln

300

Gly

Leu

Arg

205

Arg

Val

Gly

Val

Ile

285

Asn

Leu

Asn

190

Thr

Ala

Glu

Glu

Phe

270

Gln

Tyr

Glu



Tyr
Leu

335

Asp
Leu

Asn
Gly

Val
Thr

Asp
Ser
385
400

Gly
Gly

415

Tyr
Gly

Cys
Thr

Met
Gln

Lys

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp
370

His

Gly

Trp
Lys

Asn
Ile

Trp
Lys

Leu
Ile
450

Lys

Ile

Lys

Glu

355

Asn

Lys

Trp

Lys

Lys

435

Ile

Pro

Val

Asp

340

Thr

Ala

Ala

Trp

Pro

420

Ser

His

Met

Lys

325

Asn

Asn

Leu

Lys

His

405

Arg

Gln

Pro

Asn

Arg

Lys

Tyr

Pro

Gly

390

Asp

Ser

Asn

Ile

26345

Ser

His

Thr

Glu

375

Gln

Val

Lys

Gly

Asp

455

Asn

Thr

Leu

360

His

Leu

Cys

Thr

Arg

440

Ser

-99-

Tyr

Ile

345

His

Lys

Asn

Lys

425

Leu

Glu

Ile

330

Glu

Leu

Cys

Gly

410

Pro

Tyr

Ser

Leu

Tyr

Val

Leu

Leu

395

Asp

Glu

Thr

Phe

Arg

Ser

Glu

Val

380

Glu

Asn

Arg

Ile

Glu

460

Ile

Phe

Ile

365

Phe

Ser

Pro

Arg

Lys

445

Leu

Glu

His

350

Thr

Ser

Tyr

Asn

Arg

430

Ser

Arg



465

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

<400>

Met
Ile

Ser
Pro

Pro
Ala

Gly
Lys

Lys
Asp
65
80

Ser
Glu

Lys
Glu

Val
Leu

Tyr
Ser

Arg
Glu

Lys
Asn

Leu
Thr
50

Gly

Gln

Phe
Glu

Glu
Glu

Lys
Leu

6
459
PRT

Bos taurus

Thr

Thr

Ser

35

Leu

Gln

Tyr

Leu

Asn

115

Ile

Asp

20

Arg

Gln

Ile

Asp

Arg

100

Met

Lys

Gln

Phe

Leu

Asn

Leu

85

Arg

Ser

Leu

Asp

Ala

Asp

70

Ser

Ala

Leu

26345

Phe

Tyr

Met

His

55

Ile

Leu

Thr

Glu

Leu

Thr

Leu

40

Phe

Gln

Ser

Leu

120

-100-

Ile

Ser

25

Asp

Leu

Gln

Thr

Lys

105

Asp

Ile

10

Leu

Asp

Lys

Lys

Asn

90

Leu

Ser

Ala

Val

Leu

75

Glu

Gln

Lys

Pro

Ser

Lys

Phe

60

Asn

Ile

Val

Leu

Leu

Ile

Ile

45

Val

Ile

Lys

Lys

Glu

125

Val

Ser

30

Leu

His

Phe

Glu

Asn

110

Ser

15

95



Glu
Asp

Leu
Leu
145
160

Val
Ile

175

Asp
Gln

Gln
Gly

Lys
Pro

Thr
His
225
240

Asp
His

255

Ser
Asn

Glu
Gln
130

Thr
Glu

Thr
Lys

Leu
Gln

Ser
Tle

Glu
Arg
210

Thr

Asp

Ile
Thr

Gly
Val

Lys

Asp

Ser

Leu

Gln

195

Ser

Pro

Pro

Ile

Ile

Leu

Leu

Gln

180

Ile

Thr

Ser

Ala

Tyr

260

Leu

Ile

Lys

165

Ile

Lys

Glu

Phe

Asp

245

Ser

Leu

Lys

150

Thr

Val

Glu

Ile

His

230

Cys

Ile

26345

Gln Gln

135

Asn Gln

Leu Val

Glu Glu

Ile Glu

200

Ser Leu

215

Ser Asn

Thr Tle

Arg Pro

-101-

Lys

Pro

Glu

Gln

185

Asn

Ser

Glu

Ile

Ser

265

Val

Gln

Gln

170

Tyr

Gln

Ser

Thr

Tyr

250

Asn

Arg

Ile

155

Gln

Arg

Leu

Lys

Lys

235

Asn

Ser

Tyr

140

Gln

Asp

Gln

Arg

Pro

220

Asn

Gln

Gln

Leu

Glu

Asn

Leu

Arg

205

Arg

Val

Val

Glu

Tyr

Ser

Asn

190

Thr

Ala

Glu

Lys

Phe

270



Tyr
His

Ile
Lys

Gly
Lys
305
320

Tyr
Leu

335

Asp
Gly

His
Asn

Pro
Trp

His
Gly
385
400

Trp
Lys

415

Cys
Arg

Asp
Tyr
290

Phe
Tle

Ser
Glu

Trp
Asp

Glu
Gly

Lys
Asp
370

Lys

Gly

Trp
Tyr

Asp

275

Gly

Gly

Ile

Lys

Thr

355

Ala

Ala

Tyr

Val

Ser

Arg

Val

Asp

340

Asn

Phe

Lys

His

Lys

Gln

Leu

Met

325

Lys

Tyr

Pro

Gly

Asp

405

Ser

Asn

310

Gln

Tyr

Thr

Glu

His

390

Val

26345

Gly Ser

280

Phe Asn

295

Gly Glu

Ser Asn

Tyr Thr

Leu His

360

His Lys

375

Phe Asn

Cys Gly

-102-

Ser

Glu

Phe

Tyr

Glu

345

Leu

Cys

Glu

Thr

Trp

Ile

330

Tyr

Ala

Leu

Pro

Asn

410

Thr

Trp

Leu

315

Leu

Ser

Glu

Met

Glu

395

Asn

Leu

Glu

300

Gly

Phe

Ile

Phe

380

Ser

Leu

Ile

285

Asn

Leu

Ile

His

Ser

365

Ser

Asn

Asn

Gln

Tyr

Glu

Glu

Leu

350

Thr

Ser



Asn
Ile

Trp
Lys

Leu

Lys
Cys

Lys
Met

Ile
450

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

<400>

Ile
Ala

Arg
Lys

Asp
Glu

Thr
Phe

Val
Gln
65
80

Gln
Pro

Thr
His

Gly
His

Ser
His
50

Tyr
His

Pro

Ser

435

His

248
PRT
Homo

Glu

Thr

Ile

35

Cys

Lys

420

Gln

Pro

Ala

Asp

Ser

sapiens

Pro

Pro

20

Pro

Met

Asp

Thr

Phe

Ala

Tyr

Val

26345

Lys Ala

Gly Arg

Asp

Glu

Leu

Glu

Ala

Ile

70

Ser
455

Ile

Gln

Cys

Ile

55

Ser

Lys

Leu

440

Glu

Ser

Leu

Thr

40

Arg

-103-

Pro Glu Arg Lys Glu Gly

425

Tyr

Asn

Leu

Asn

25

Thr

Pro

Ser

430

Ser Ile Lys Ala Thr

Ser

Ser

10

Glu

Ile

Ser

Pro

Glu

Ser

Ile

Tyr

Asn

Trp

15

Lys

Arg

Asn

Ser

60

Thr

445

Pro

Asn

45

Gln

Leu

Arg

Val

30

Val

Ile

15



Arg
Tyr

Tyr
Glu

Ile
Glu

Glu
Tyr

Gly
Thr
145
160

Asn
Ser

175

Trp
Tyr

Gly
Asn

Lys

Arg

Leu
Ser

Ile
Lys

Gly
Lys

Tyr
Leu

Asp
Leu
130

Asn
Gly

Val
Thr

Asp
Ser

Gly
Gly

Tyr
Gly
210

Ser
Thr

Asp

Phe

Ser

115

Trp

His

Pro

His

Trp

195

Asn

Trp

Gly

Gly

100

Ile

Lys

Glu

Asn

Lys

180

Trp

Lys

Lys

Ser

85

Arg

Val

Asp

Thr

Ala

165

Ala

Trp

Pro

Ser

Gln

Leu

Lys

Asn

Asn

150

Ile

Lys

His

Arg

Gln

26345

Asn

Asp

Gln

Lys

135

Tyr

Pro

Asp

Ala

215

Asn

Phe

Gly

Ser

120

His

Thr

Glu

His

Glu

200

Lys

-104-

Asn

Glu

105

Asn

Tyr

Leu

Asn

Phe

185

Cys

Ser

Arg

Glu

90

Phe

Tyr

Ile

His

Lys

170

Asn

Gly

Lys

Leu

Thr

Trp

Val

Glu

Leu

155

Asp

Cys

Glu

Pro

Tyr

Trp

Leu

Leu

Tyr

140

Val

Leu

Pro

Asn

Glu

220

Ser

Glu

Arg

125

Ser

Ala

Val

Glu

Asn

205

Arg

Ile

Asn

Leu

110

Ile

Phe

Ile

Phe

190

Leu

Arg

Lys

95



26345

225 230
240

Lys Met Leu Ile His Pro Thr
245

<210> 8

<211> 231

<212> PRT

<213> Homo sapiens

<400> 8

Thr Thr Pro Phe Leu Gln Leu
His Asp

1 5

Gly Ile Pro Ala Glu Cys Thr
His Thr
20

Ser Gly Met Tyr Ala Ile Arg
His Val
35

Tyr Cys Asp Val Ile Ser Gly
His Arg
50 55

Ile Asp Gly Ser Gln Asn Phe
Lys Tyr

65 70

80

Gly Phe Gly Arg Leu Asp Gly
Lys Ile
85

Tyr Ser Ile Val Lys Gln Ser
Leu Glu
100

Asp

Asn

Thr

Pro

40

Ser

Asn

Glu

Asn

-105-

Glu

Ile

25

Ser

Pro

Glu

Phe

Tyr

105

Ile

10

Tyr

Asn

Trp

Thr

Trp

90

Val

235

Arg

Asn

Ser

Thr

Trp

75

Leu

Leu

Asn

Arg

Gln

Leu

60

Glu

Arg

Val

Gly

Val

45

Ile

Asn

Leu

Ile

Lys

Glu

30

Phe

Gln

Tyr

Glu

Glu

110

15

95



26345

Asp Trp Lys Asp Asn Lys His Tyr Ile Glu Tyr Ser Phe Tyr
Leu Gly
115 120 125

Asn His Glu Thr Asn Tyr Thr Leu His Leu Val Ala Ile Thr
Gly Asn
130 135 140

Val Pro Asn Ala Ile Pro Glu Asn Lys Asp Leu Val Phe Ser
Thr Trp

145 150 155

160

Asp His Lys Ala Lys Gly His Phe Asn Cys Pro Glu Gly Tyr
Ser Gly

165 170
175

Gly Trp Trp Trp His Asp Glu Cys Gly Glu Asn Asn Leu Asn
Gly Lys
180 185 190

Tyr Asn Lys Pro Arg Ala Lys Ser Lys Pro Glu Arg Arg Arg
Gly Leu
195 200 205

Ser Trp Lys Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser
Thr Lys
210 215 220

Met Leu Ile His Pro Thr Asp

225 230
<210> 9

<211> 228

<212> PRT

<213> Homo sapiens

<400> 9

-106-



Phe
Tle

Ala
Gly

Tyr
Cys

Val
Asp

Ser
Phe
65
80

Arg
Ser

Val
Trp

Asp
His

Thr
Pro

Ala
His

Leu
Pro

Glu
Met

Ala
Asp

Ile
Gly
50

Gln
Gly

Leu
Ile

Lys
Lys

Asn
Glu

Asn
Asn
130

Ile
Lys

Gln

Cys

Ile

35

Ser

Asn

Asp

Gln

Lys

115

Tyr

Pro

Leu

Thr

20

Arg

Gly

Phe

Ser

100

His

Thr

Glu

Asn

Thr

Pro

Ser

Asn

Glu

85

Asn

Tyr

Leu

Asn

Glu

Ile

Ser

Pro

Glu

70

Phe

Tyr

Ile

His

Lys

26345

Ile

Tyr

Asn

Trp

55

Thr

Trp

Val

Glu

Leu

135

Asp

Arg

Asn

Ser

40

Thr

Trp

Leu

Leu

Tyr

120

Val

Leu

-107-

Asn

Arg

25

Gln

Leu

Glu

Arg

105

Ser

Ala

Val

Val

10

Val

Ile

Asn

Leu

90

Ile

Phe

Ile

Phe

Lys

Glu

Phe

Gln

Tyr

75

Glu

Glu

Tyr

Thr

Ser

His

His

His

His

60

Lys

Lys

Leu

Leu

Gly

140

Thr

Thr

Val

45

Tyr

Ile

Glu

Gly

125

Asn

Trp

Ser

30

Tyr

Ile

Tyr

Asp

110

Asn

Val

Asp

15

95



26345

145 150
160

Ala Lys Gly His Phe Asn Cys Pro Glu
Trp Trp

165
175

Trp His Asp Glu Cys Gly Glu Asn Asn
Asn Lys
180 185

Pro Arg Ala Lys Ser Lys Pro Glu Arg
Trp Lys
195 200

Ser Gln Asn Gly Arg Leu Tyr Ser Ile
Leu Ile
210 215

His Pro Thr Asp

225

<210> 10
<211> 223
<212> PRT

<213> Homo sapiens
<400> 10
Glu Ile Arg Asn Val Lys His Asp Gly

Thr Thr
1 5

155

Gly Tyr

170

Leu Asn

Arg Arg

Lys Ser

Ser

Thr

220

Ile Pro Ala

10

Ile Tyr Asn Arg Gly Glu His Thr Ser Gly Met Tyr

Arg Pro
20 25

Ser Asn Ser Gln Val Phe His Val Tyr Cys Asp Val

Gly Ser
35 40

-108-

Gly

Lys

Leu

205

Lys

Glu

Ala

Ile

45

Tyr

190

Ser

Met

Cys

15

Ile

30

Ser



Pro
Phe

Glu
Gly
65
80

Phe
Ser

Tyr
His

Ile
Thr

His
Glu

Lys
His
145
160

Asn
Glu
175

Gly
Lys

Trp
Asn
50

Thr
Glu

Trp
Asn

Val
Tyr

Glu
Leu

Leu
Asn
130

Asp

Phe

Cys
Cys

Glu
Ser

Thr

Trp

Leu

Leu

Tyr

115

Val

Leu

Pro

Asn

Leu

Glu

Arg

100

Ser

Ala

Val

Glu

Asn

180

Ile

Asn

Leu

85

Ile

Phe

Ile

Phe

Gly

165

Leu

Gln

Tyr

70

Glu

Glu

Tyr

Thr

Ser

150

Tyr

Asn

26345

His

55

Lys

Lys

Leu

Leu

Gly

135

Thr

Ser

Gly

Arg

Tyr

Ile

Glu

120

Asn

Trp

Lys

-109-

Ile

Tyr

Asp

105

Asn

Val

Asp

Gly

Tyr

185

Asp

Phe

Ser

90

Trp

His

Pro

His

170

Asn

Gly

Gly

75

Ile

Lys

Glu

Asn

Lys

155

Trp

Lys

Ser

60

Arg

Val

Asp

Thr

Ala

140

Ala

Trp

Pro

Gln

Leu

Lys

Asn

Asn

125

Ile

Lys

His

Arg

Asn

Asp

Gln

Lys

110

Tyr

Pro

Asp

Ala

190

95



Lys Pro Glu

Gly

Arg

195

Leu Tyr Ser

Asp

210

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

<400>

Gly
His

Ser
His

Tyr
His

Ile
Lys

Gly
Lys
65
80

Tyr
Leu

Tle
Thr

Gly
Val

Cys
Arg

Asp
Tyr
50

Phe

Ile

Ser
Glu

11
215
PRT
Homo

11

Pro

Met

Asp

35

Ile

Arg

Ile

Arg

Lys

sapiens

Ala

Tyr

20

Val

Ser

Arg

Val

Glu

Ala

Ile

Gln

Leu

Lys

85

26345

Arg Gly Leu Ser Trp Lys Ser Gln Asn

200

205

Ser Thr Lys Met Leu Ile His Pro Thr

Cys

Ile

Ser

Asn

Asp

70

Gln

215

Thr Thr

Arg Pro

Gly Ser

40

Phe Asn

55

Gly Glu

Ser Asn

-110-

Ile

Ser

25

Pro

Glu

Phe

Tyr

Tyr

10

Asn

Trp

Thr

Trp

Val

90

Asn

Ser

Thr

Trp

Leu

75

Leu

220

Arg

Gln

Leu

Glu

60

Gly

Gly

Val

Ile

45

Asn

Leu

Ile

Glu

Phe

30

Gln

Tyr

Glu

Glu

15

95



Asp Trp
Leu Gly

Asn His
Gly Asn

Val Pro
Thr Trp
130

Asp His
Ser Gly
145
160

Gly Trp
Gly Lys

175

Tyr Asn
Gly Leu

Ser Trp
Thr Lys

Met Leu
210

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

<220>
<223>

Lys Asp

100

Glu Thr

115

Asn Ala

Lys Ala

Trp Trp

Lys Pro

180

Lys Ser

195

Ile His

12
460
PRT
Trinh tu

K4230Q

26345

Asn Lys His Tyr

Asn Tyr Thr Leu

120

Ile Pro Glu Asn

135

Lys Gly His Phe

150

His Asp Glu Cys

165

Arg Ala Lys Ser

Gln Asn Gly Arg

200

Pro Thr Asp
215

nhan tao

-111-

Ile

105

His

Lys

Asn

Gly

Lys

185

Leu

Glu

Leu

Asp

Cys

Glu

170

Pro

Tyr

Tyr

Val

Leu

Pro

155

Asn

Glu

Ser

Ser

Ala

Val

140

Glu

Asn

Arg

Ile

Phe

Ile

125

Phe

Leu

Arg

Lys

205

Tyr

110

Thr

Ser

Tyr

Asn

Arg

190

Ser



<400>

Met
Ile

Ser
Pro

Pro
Ala

Gly
Lys

Lys
Asp
65
80

Ser
Glu

Lys
Glu

Val
Leu

Glu
Glu

Phe
Ser

Arg
Glu

Lys
Asn

Leu
Thr
50

Gly
Gln

Phe
Glu

Glu
Glu

Lys
Leu

Glu
Gln
130

12

Thr

Ile

Ser

35

Leu

Gln

Tyr

Leu

Asn

115

Lys

Ile

Asp

20

Arg

Gln

Ile

Asp

Arg

100

Met

Ile

Lys

Gln

Phe

Leu

Asn

Leu

85

Arg

Ser

Leu

Leu

Asp

Ala

Asp

70

Ser

Thr

Leu

Leu

26345

Leu

Asn

Met

His

55

Ile

Leu

Thr

Glu

Gln

135

Leu

Ser

Leu

40

Phe

Gln

Tyr

Leu

120

Gln

-112-

Phe

Ser

25

Asp

Leu

Gln

Thr

Lys

105

Asn

Lys

Ile

10

Phe

Asp

Lys

Lys

Ser

90

Leu

Ser

Val

Val

Asp

Val

Asp

Leu

75

Glu

Gln

Lys

Pro

Ser

Lys

Phe

60

Asn

Ile

Val

Leu

Tyr

140

Leu

Leu

Ile

45

Val

Ile

Lys

Lys

Glu

125

Leu

Val

Ser

30

Leu

His

Phe

Glu

Asn

110

Ser

Glu

15

95



Leu
Pro
145
160

Val
Ile

175

Asp
Gln

His
Ser

Gln
Pro

Thr
His
225
240

Gly
His

255

Ser
His

Tyr
His

Thr
Glu

Thr
Lys

Leu
Gln

Ser
Ile

Glu
Arg
210

Thr

Asp

Ile
Thr

Gly
Val

Cys
Arg

Asn

Ser

Leu

Gln

195

Pro

Pro

Pro

Met

Asp

275

Leu

Leu

Gln

180

Ile

Thr

Phe

Ala

Tyr

260

Val

Ile

Lys

165

Thr

Lys

Glu

Leu

Glu

245

Ala

Ile

Gln

150

Thr

Val

Glu

Ile

Gln

230

Cys

Ile

Ser

26345

Asn

Phe

Glu

Ile

Ser

215

Leu

Thr

Arg

Gln

Val

Asp

Glu

200

Leu

Asn

Thr

Pro

Ser

280

-113-

Pro

Glu

Gln

185

Asn

Ser

Glu

Ile

Ser

265

Pro

Glu

Lys

170

Tyr

Gln

Ser

Ile

Tyr

250

Asn

Thr

155

Gln

Lys

Leu

Lys

Arg

235

Asn

Ser

Thr

Pro

Asp

Gln

Arg

Pro

220

Asn

Arg

Gln

Leu

Glu

Asn

Leu

Arg

205

Arg

Val

Val

Ile

285

His

Ser

Asn

190

Thr

Ala

Lys

Glu

Phe

270

Gln



Ile
Lys

Gly
Lys
305
320

Tyr
Leu

335

Asp
Leu

Asn
Gly

Val
Thr

Asp
Ser
385
400

Gly
Gly
415

Tyr
Gly

Asp
Tyr
290

Phe
Tle

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp
370

His

Gly

Trp
Lys

Asn
Leu

Gly

Gly

Ile

Lys

Glu

355

Asn

Lys

Trp

Lys

Ser

Arg

Val

340

Thr

Ala

Ala

Trp

Pro

420

Gln

Leu

Lys

325

Asn

Asn

Ile

Lys

His

405

Arg

Asn

310

Gln

Lys

Tyr

Pro

Gly

390

Ala

26345

Phe Asn

295

Gly Glu

Ser Asn

His Tyr

Thr Leu

360

Glu Asn

375

His Phe

Glu Cys

Gln Ser

-114-

Glu

Phe

Tyr

Ile

345

His

Lys

Asn

Lys

425

Thr

Trp

Val

330

Glu

Leu

Asp

Cys

Glu

410

Pro

Trp

Leu

315

Leu

Tyr

Val

Leu

Pro

395

Asn

Glu

Glu

300

Arg

Ser

Ala

Val

380

Glu

Asn

Arg

Asn

Leu

Ile

Phe

Ile

365

Phe

Leu

Arg

Tyr

Glu

Glu

Tyr

350

Thr

Ser

Tyr

Asn

Arg

430



Ser Trp
Thr Lys

Met Leu
450

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

<220>
<223>

<400>

Phe
Ser

Met
Ile

Ser
Pro

Arg
Glu

Pro
Ala

Lys
Asn

Leu
Thr
50

Gly
Lys

Lys
Asp
65
80

Gly
Gln

Phe
Glu

Ser
Glu

Lys Ser

435

Ile His

13
460
PRT
Trinh tu

K423s

13

Thr Ile

Ile Asp

20

Ser Arg

35

Leu Gln

Gln Ile

Tyr Asp

26345

Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser

Pro Thr Asp Ser Glu Ser Phe Glu

nhan tao

Lys Leu

Gln Asp

Phe Ala

Leu

Asn Asp

70
Leu Ser

85

440

455

Leu Leu

Asn Ser

Met Leu

40

His

55

Ile Phe

Leu Gln

-115-

Phe Ile

10

Ser Phe

25

Asp Asp

Leu Lys

Gln Lys

Thr Ser

90

460

Val Pro

Asp Ser

Val Lys

Asp Phe

60

Leu Asn

75

Glu Ile

445

Leu

Leu

Ile

45

Val

Ile

Lys

Val

Ser

30

Leu

His

Phe

Glu

15

95



Lys
Glu

Val
Leu

Glu
Glu

Leu
Pro
145
160

Val
Ile

175

Asp
Gln

His
Ser

Gln
Pro

Thr
His
225
240

Glu
Glu

Lys
Leu

Glu
Gln
130

Thr
Glu

Thr
Lys

Leu
Gln

Ser
Ile

Glu
Arg
210

Thr
Asp

Leu

Asn

115

Lys

Asn

Ser

Leu

Gln

195

Pro

Pro

Arg

100

Met

Ile

Leu

Leu

Gln

180

Ile

Thr

Phe

Arg

Ser

Leu

Ile

Lys

165

Thr

Lys

Glu

Leu

Thr

Leu

Leu

Gln

150

Thr

Val

Glu

Ile

Gln

230

26345

Thr Tyr

Glu Leu

120

Gln Gln

135

Asn Gln

Phe Val

Glu Asp

Ile Glu

200

Ser Leu

215

Leu Asn

-116-

Lys

105

Asn

Lys

Pro

Glu

Gln

185

Asn

Ser

Glu

Leu

Ser

Val

Glu

Lys

170

Tyr

Gln

Ser

Ile

Gln

Lys

Lys

Thr

155

Gln

Lys

Leu

Lys

Arg

235

Val

Leu

Tyr

140

Pro

Asp

Gln

Arg

Pro

220

Asn

Lys

Glu

125

Leu

Glu

Asn

Leu

Arg

205

Arg

Val

Asn

110

Ser

Glu

His

Ser

Asn

190

Thr

Ala

Lys



Gly
His

255

Ser
His

Tyr
His

Ile
Lys

Gly
Lys
305
320

Tyr
Leu

335

Asp
Leu

Asn
Gly

Val
Thr

Ile
Thr

Gly
Val

Cys
Arg

Asp
Tyr
290

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp
370

Pro

Met

Asp

275

Gly

Gly

Ile

Lys

Glu

355

Asn

Ala

260

Val

Ser

Arg

Val

340

Thr

Ala

Glu

245

Ala

Ile

Gln

Leu

Lys

325

Asn

Asn

Ile

Cys

Ile

Ser

Asn

310

Gln

Lys

Tyr

Pro

26345

Thr Thr

Arg Pro

Gly Ser

280

Phe Asn

295

Gly Glu

Ser Asn

His Tyr

Thr Leu

360

Glu Asn

375

-117-

Ile

Ser

265

Pro

Glu

Phe

Tyr

Ile

345

His

Lys

Tyr

250

Asn

Thr

Trp

Val

330

Glu

Leu

Asp

Asn

Ser

Thr

Trp

Leu

315

Leu

Tyr

Val

Leu

Arg

Gln

Leu

Glu

300

Arg

Ser

Ala

Val

380

Gly

Val

Ile

285

Asn

Leu

Ile

Phe

Ile

365

Phe

Glu

Phe

270

Gln

Tyr

Glu

Glu

Tyr

350

Thr

Ser



26345

Asp His Lys Ala Lys Gly His Phe Asn Cys Pro Glu Gly Tyr
Ser Gly

385 390 395

400

Gly Trp Trp Trp His Asp Glu Cys Gly Glu Asn Asn Leu Asn
Gly Lys

405 410
415

Tyr Asn Lys Pro Arg Ala Ser Ser Lys Pro Glu Arg Arg Arg
Gly Leu
420 425 430

Ser Trp Lys Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser
Thr Lys
435 440 445

Met Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu

450 455 460
<210> 14
<211> 253

<212> PRT
<213> Trinh tuy nhan tao

<220>
<223> 207-460 K4239Q

<400> 14

Ile Gln Glu Pro Thr Glu Ile Ser Leu Ser Ser Lys Pro Arg
Ala Pro
1 5 10

Arg Thr Thr Pro Phe Leu Gln Leu Asn Glu Ile Arg Asn Val
Lys His
20 25 30

Asp Gly Ile Pro Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly
Glu His
35 40 45

-118-



Thr
Phe

Val
Gln
65
80

Arg
Tyr

Tyr
Glu

Ile
Glu

Glu
Tyr

Gly
Thr
145
160

Asn
Ser

175

Trp
Tyr

Ser
His
50

Tyr
His

Ile
Lys

Gly
Lys

Tyr
Leu

Asp
Leu
130

Asn

Gly

Val
Thr

Asp
Ser

Cys

Asp

Phe

Ser

115

Trp

His

Pro

His

Met

Asp

100

Ile

Lys

Glu

Asn

Lys

180

Tyr

Val

Ser

85

Arg

Val

Asp

Thr

Ala

165

Ala

Ala

Ile

70

Gln

Leu

Lys

Asn

Asn

150

Ile

Lys

26345

Ile

55

Ser

Asn

Asp

Gln

Lys

135

Tyr

Pro

Arg

Phe

Ser

120

His

Thr

Glu

His

-119-

Pro

Ser

Asn

Glu

105

Asn

Tyr

Leu

Asn

Phe

185

Ser

Pro

Glu

90

Phe

Tyr

Ile

His

Lys

170

Asn

Asn

75

Thr

Trp

Val

Glu

Leu

155

Asp

Cys

Ser

60

Thr

Trp

Leu

Leu

Tyr

140

Val

Leu

Pro

Gln

Leu

Glu

Arg

125

Ser

Ala

Val

Glu

Val

Ile

Asn

Leu

110

Ile

Phe

Ile

Phe

190

95



Gly Gly Trp
Asn Gly
195

Lys Tyr Asn
Arg Gly
210

Leu Ser Trp
Ser Thr

225

240

Lys Met Leu

<210> 15
<211> 253
<212> PRT

Trp Trp His

Lys Pro Arg

Lys Ser Gln

230

Ile His Pro
245

<213> Trinh ty nhan tao

<220>

<223> 207-460 K423S

<400> 15

Ile Gln Glu
Ala Pro

Arg Thr Thr
Lys His

Asp Gly Ile
Glu His
35

Thr Ser Gly
Phe His
50

Pro Thr Glu

5

Pro Phe Leu

20

Pro Ala Glu

Met Tyr Ala

26345

Asp Glu

200

Ala Gln

215

Asn Gly

Thr Asp

Ile Ser

Gln Leu

Cys Thr

40

Ile Arg

55

-120-

Cys

Ser

Arg

Ser

Leu

Asn

25

Thr

Pro

Lys

Leu

Glu
250

Ser

10

Glu

Ile

Ser

Glu

Pro

Tyr

235

Ser

Ser

Ile

Tyr

Asn

Asn

Glu

220

Ser

Phe

Lys

Arg

Asn

Ser

60

Asn

205

Arg

Ile

Glu

Pro

Asn

Arg

45

Gln

Leu

Arg

Lys

Arg

15

Val

30

Val



Val
Gln
65
80

Arg
Tyr

Tyr
Glu

Ile
Glu

Glu
Tyr

Gly
Thr
145
160

Asn
Ser

175

Trp
Tyr

Gly
Asn

Tyr
His

Ile
Lys

Gly
Lys

Tyr
Leu

Asp
Leu
130

Asn
Gly

Val
Thr

Asp
Ser

Gly
Gly

Cys

Asp

Phe

Ser

115

Trp

His

Pro

His

Trp

195

Asp

Gly

100

Ile

Lys

Glu

Asn

Lys

180

Trp

Val

Ser

85

Arg

Val

Asp

Thr

Ala

165

Ala

Trp

Ile

70

Gln

Leu

Lys

Asn

Asn

150

Ile

Lys

His

26345

Ser

Asn

Asp

Gln

Lys

135

Tyr

Pro

Gly

Asp

Gly

Phe

Gly

Ser

120

His

Thr

Glu

His

Glu

200

-121-

Ser

Asn

Glu

105

Asn

Tyr

Leu

Asn

Phe

185

Cys

Pro

Glu

90

Phe

Tyr

Ile

His

Lys

170

Asn

Gly

Trp

75

Thr

Trp

Val

Glu

Leu

155

Asp

Cys

Glu

Thr

Trp

Leu

Leu

Tyr

140

Val

Leu

Pro

Asn

Leu

Glu

Arg

125

Ser

Ala

Val

Glu

Asn

205

Ile

Asn

Leu

110

Ile

Phe

Ile

Phe

190

Leu

95



26345

Lys Tyr Asn Lys Pro Arg Ala Ser Ser Lys Pro Glu Arg Arg
Arg Gly
210 215 220

Leu Ser Trp Lys Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys
Ser Thr

225 230 235

240

Lys Met Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu
245 250

<210> 16
<211> 236
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> 225-460 K423Q

<400> 16

Thr Thr Pro Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys
His Asp
1 5 10

Gly Ile Pro Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly Glu
His Thr
20 25 30

Ser Gly Met Tyr Ala Ile Arg Pro Ser Asn Ser Gln Val Phe
His Val
35 40 45

Tyr Cys Asp Val Ile Ser Gly Ser Pro Trp Thr Leu Ile Gln
His Arg
50 55 60

Ile Asp Gly Ser Gln Asn Phe Asn Glu Thr Trp Glu Asn Tyr
Lys Tyr

-122-



65
80

Gly
Lys

Tyr
Leu

Asp
Leu

Asn
Gly

Val
Thr
145
160

Asp
Ser

175

Gly
Gly

Tyr
Gly

Ser
Thr

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn
130

Pro
Trp

His
Gly

Trp
Lys

Asn
Leu

Trp
Lys
210

Gly

Ile

Lys

115

Glu

Asn

Lys

Trp

Lys

195

Lys

Arg

Val

100

Asp

Thr

Ala

Ala

Trp

180

Pro

Ser

Leu

85

Lys

Asn

Asn

Ile

Lys

165

His

Gln

70

Asp

Gln

Lys

Tyr

Pro

150

Gly

Ala

Asn

26345

Gly Glu

Ser Asn

His Tyr

120

Thr Leu

135

Glu Asn

His Phe

Glu Cys

Gln Ser

200

Gly Arg

215

-123-

Phe

Tyr

105

Ile

His

Lys

Asn

Gly

185

Lys

Leu

Trp

90

Val

Glu

Leu

Cys

170

Glu

Pro

Tyr

75

Leu

Leu

Tyr

Val

Leu

155

Pro

Asn

Glu

Ser

Arg

Ser

Ala

140

Val

Glu

Asn

Arg

Ile

220

Leu

Ile

Phe

125

Ile

Phe

Leu

Arg

205

Lys

Glu

Glu

110

Tyr

Thr

Ser

Tyr

Asn

190

Arg

Ser

95



26345

Met Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu

225

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

<220>
<223>

<400>

Thr
His
1

Gly
His

Ser
His

Tyr
His

Ile
Lys
65
80

Gly
Lys

Tyr
Leu

Thr
Asp

Ile
Thr

Gly
Val

Cys
Arg
50

Asp

Tyr

Phe
Ile

Ser
Glu

17
236
PRT

Trinh ty nhé&n tao

225-460 K423S

17

Pro

Pro

Met

35

Asp

Ile

Phe

Ala

20

Tyr

Val

Ser

Arg

Val

Leu

Glu

Ala

Ile

Gln

Leu

85

Lys

230

Gln

Cys

Ile

Ser

Asn

70

Asp

Gln

Leu

Thr

Arg

55

Phe

Ser

Asn

Thr

Pro

40

Ser

Asn

Glu

Asn

-124-

Glu

Ile

25

Ser

Pro

Glu

Phe

Tyr

Ile

10

Tyr

Asn

Trp

Thr

90

Val

235

Arg

Asn

Ser

Thr

Trp

75

Leu

Leu

Asn

Gln

Leu

60

Glu

Gly

Val

Gly

Val

45

Ile

Asn

Leu

Ile

Lys

Glu

30

Phe

Gln

Tyr

Glu

Glu

15

95



Asp Trp
Leu Gly

Asn His
Gly Asn
130

Val Pro
Thr Trp
145
160

Asp His
Ser Gly

175

Gly Trp
Gly Lys

Tyr Asn
Gly Leu

Ser Trp
Thr Lys
210

Met Leu
225

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

100

Lys Asp

115

Glu Thr

Asn Ala

Lys Ala

Trp Trp

180

Lys Pro

195

Lys Ser

Ile His

18

236

PRT
Trinh tu

26345

Asn Lys His Tyr

120

Asn Tyr Thr Leu

135
Ile Pro Glu Asn

150

Lys Gly His Phe

165

His Asp Glu Cys

Arg Ala Ser Ser

200

Gln Asn Gly Arg

215

Pro Thr Asp Ser
230

nhén tao

-125-

105

Ile

His

Lys

Asn

Gly

185

Lys

Leu

Glu

Glu

Leu

Asp

Cys

170

Glu

Pro

Tyr

Ser

Tyr

Val

Leu

155

Pro

Asn

Glu

Ser

Phe
235

Ser

Ala

140

Val

Glu

Asn

Arg

Ile

220

Glu

Phe

125

Ile

Phe

Gly

Leu

Arg

205

Lys

110

Tyr

Thr

Ser

Tyr

Asn

190

Arg

Ser



<220>
<223>

<400>

Thr
His
1

Gly
His

Ser
His

Tyr
His

Ile
Lys
65
80

Gly
Lys

Tyr
Leu

Asp
Leu

Asn
Gly

Thr
Asp

Ile
Thr

Gly
Val

Cys
Arg
50

Asp
Tyr

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn
130

18

Pro

Pro

Met

35

Asp

Ile

Lys

115

Glu

Phe

Ala

20

Tyr

Val

Ser

Arg

Val

100

Asp

Thr

225-460 S424T

Leu

Glu

Ala

Ile

Gln

Leu

85

Lys

Asn

Asn

Gln

Cys

Ile

Ser

Asn

70

Asp

Gln

Lys

Tyr

26345

Leu

Thr

Arg

55

Phe

Ser

His

Thr

135

Asn

Thr

Pro

40

Ser

Asn

Glu

Asn

Tyr

120

Leu

-126-

Glu

Ile

25

Ser

Pro

Glu

Phe

Tyr

105

Ile

His

Ile

10

Tyr

Asn

Trp

Thr

Trp

90

Val

Glu

Leu

Arg

Asn

Ser

Thr

Trp

75

Leu

Leu

Tyr

Val

Asn

Arg

Gln

Leu

60

Glu

Gly

Arg

Ser

Ala

140

Val

Val

45

Ile

Asn

Leu

Ile

Phe

125

Ile

Lys

Glu

30

Phe

Gln

Tyr

Glu

Glu

110

Tyr

Thr

15

95



26345

Val Pro Asn Ala Ile Pro Glu Asn Lys Asp Leu Val Phe Ser
Thr Trp

145 150 155

160

Asp His Lys Ala Lys Gly His Phe Asn Cys Pro Glu Gly Tyr
Ser Gly

165 170
175

Gly Trp Trp Trp His Asp Glu Cys Gly Glu Asn Asn Leu Asn
Gly Lys
180 185 190

Tyr Asn Lys Pro Arg Ala Lys Thr Lys Pro Glu Arg Arg Arg
Gly Leu
195 200 205

Ser Trp Lys Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser
Thr Lys
210 215 220

Met Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu

225 230 235
<210> 19
<211> 235
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> 226-460 K423Q

<400> 19
Thr Pro Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys His

Asp Gly
1 5 10

-127-



Ile
Thr

Gly
Val

Cys
Arg

Asp
Tyr
65
80

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp
145
160

His
Gly

Pro
Ser

Met
Tyr

Asp
Ile
50

Gly
Gly

Gly
Tyr

Ile
Asp

Lys
Asn

Glu
Val
130

Asn
Asp

Lys
Gly

Ala

Tyr

35

Val

Ser

Arg

Val

Asp

115

Thr

Ala

Ala

Glu

20

Ala

Ile

Gln

Leu

Lys

100

Asn

Asn

Ile

Lys

Cys

Ile

Ser

Asn

Asp

85

Gln

Lys

Tyr

Pro

Thr

Arg

Phe

70

Ser

His

Thr

Glu

150

His

26345

Thr

Pro

Ser

55

Asn

Glu

Asn

Tyr

Leu

135

Asn

Phe

Ile

Ser

40

Pro

Glu

Phe

Tyr

Ile

120

His

Lys

Asn

-128-

Tyr

25

Asn

Trp

Thr

Trp

Val

105

Glu

Leu

Asp

Cys

Asn

Ser

Thr

Trp

Leu

90

Leu

Tyr

Val

Leu

Pro

Arg

Gln

Leu

Glu

75

Gly

Arg

Ser

Ala

Val

155

Glu

Gly

Val

Ile

60

Asn

Leu

Ile

Phe

Ile

140

Phe

Gly

Glu

Phe

45

Gln

Tyr

Glu

Glu

Tyr

125

Thr

Ser

Tyr

His

30

His

His

Lys

Lys

Leu

110

Leu

Thr

Ser

95



175

Trp
Lys

Asn
Leu

Trp
Lys

Leu
225

Trp
Tyr

Lys
Ser

Lys
Met
210

Ile

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

<220>
<223>

<400>

Thr
Asp
1

Ile
Thr

Gly
Val

Pro
Gly

Pro
Ser

Met
Tyr

Trp

Pro

195

Ser

His

20
235
PRT

26345

165

His Asp Glu Cys Gly

180

Arg Ala Gln Ser Lys

200

Gln Asn Gly Arg Leu

215

Pro Thr Asp Ser Glu
230

Trinh tu nhan tao

226-460 K423S

20

Phe

Ala

Tyr

35

Leu Gln Leu Asn Glu

Glu Cys Thr Thr Ile

20

Glu

185

Pro

Tyr

Ser

170

Asn

Glu

Ser

Phe

Asn Leu Asn Gly

190

Arg Arg Arg Gly

205

Ile Lys Ser Thr

220

Glu
235

Ile Arg Asn Val Lys His

10

Tyr Asn Arg Gly Glu His

25

30

Ala Ile Arg Pro Ser Asn Ser Gln Val Phe His

40

-129-

45

15



Cys
Arg

Asp
Tyr
65
80

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp
145
160

His
Gly
175

Trp
Lys

Asp
Ile
50

Gly
Gly

Gly
Tyr

Ile
Asp

Lys
Asn

Glu
Val
130

Asn
Asp

Lys
Gly

Trp
Tyr

Val

Ser

Arg

Val

Asp

115

Thr

Ala

Ala

Trp

Ile

Gln

Leu

Lys

100

Asn

Asn

Ile

Lys

His

180

Ser

Asn

Asp

85

Gln

Lys

Tyr

Pro

165

Asp

Phe

70

Ser

His

Thr

Glu

150

His

Glu

26345

Ser Pro

55

Asn Glu

Glu Phe

Asn Tyr

Tyr Ile

120

Leu His

135

Asn Lys

Phe Asn

Cys Gly

-130-

Trp

Thr

Trp

Val

105

Glu

Leu

Asp

Cys

Glu

185

Thr

Trp

Leu

90

Leu

Tyr

Val

Leu

Pro

170

Asn

Leu

Glu

75

Gly

Arg

Ser

Ala

Val

155

Glu

Asn

Ile

60

Asn

Leu

Ile

Phe

Ile

140

Phe

Gly

Leu

Gln

Tyr

Glu

Glu

Tyr

125

Thr

Ser

Tyr

Asn

His

Lys

Lys

Leu

110

Leu

Thr

Ser

190

95



26345

Asn Lys Pro Arg Ala Ser Ser Lys Pro Glu Arg Arg Arg Gly
Leu Ser
195 200 205

Trp Lys Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser Thr
Lys Met
210 215 220

Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu

225 230 235
<210> 21
<211> 233

<212> PRT
<213> Trinh ty nhé&n tao

<220>
<223> 228-460 K423Q

<400> 21

Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys His Asp Gly
Ile Pro
1 5 10

Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly Glu His Thr Ser
Gly Met
20 25 30

Tyr Ala Ile Arg Pro Ser Asn Ser Gln Val Phe His Val Tyr
Cys Asp
35 40 45

Val Ile Ser Gly Ser Pro Trp Thr Leu Ile Gln His Arg Ile
Asp Gly
50 55 60

Ser Gln Asn Phe Asn Glu Thr Trp Glu Asn Tyr Lys Tyr Gly
Phe Gly

65 70 75

80 -

-131-



Arg Leu Asp

Ser

Val
Trp

Asp
His

Thr
Pro

Ala
His
145
160

Ala
Trp

175

Trp
Asn

Pro
Trp

Ser
Leu

His

Ile

Lys
Lys

Asn
Glu

Asn
Asn
130

Ile

Lys

Lys
Trp

His
Lys

Arg
Lys

Gln
Ile
210

Pro

Gln

Lys

115

Tyr

Pro

Gly

Ala

195

Asn

Thr

Gly

Ser

100

His

Thr

Glu

His

Glu

180

Gln

Gly

Asp

Glu

85

Asn

Tyr

Leu

Asn

Phe

165

Cys

Ser

Arg

Ser

Phe

Tyr

Ile

His

Lys

150

Asn

Gly

Lys

Leu

Glu

26345

Trp Leu

Val Leu

Glu Tyr

120

Leu Val

135

Asp Leu

Cys Pro

Glu Asn

Pro Glu

200

Tyr Ser

215

Ser Phe

-132-

Gly

Arg

105

Ser

Ala

Val

Glu

Asn

185

Arg

Ile

Glu

Leu

90

Ile

Phe

Ile

Phe

Gly

170

Leu

Arg

Lys

Glu

Glu

Tyr

Thr

Ser

155

Tyr

Asn

Arg

Ser

Lys

Leu

Leu

140

Thr

Ser

Gly

Gly

Thr

220

Ile

Glu

125

Asn

Trp

Lys

Leu

205

Lys

Tyr

110

Asn

Val

Asp

Gly

Tyr

190

Ser

Met

95



225

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

<220>
<223>

<400>

Phe
Ile

Ala
Gly

Tyr
Cys

Val
Asp

Ser
Phe
65
80

Arg
Ser

Val
Trp

Leu
Pro

Glu
Met

Ala
Asp

Ile
Gly
50

Gln

Gly

Leu
Ile

Lys
Lys

26345

230

22

233

PRT

Trinh ty nhan tao
228-460 K423S

22

Gln Leu Asn Glu Ile Arg

Cys Thr Thr Ile Tyr Asn

20

Ile Arg Pro Ser Asn Ser

35 40

Ser Gly Ser Pro Trp Thr

55

Asn Phe Asn Glu Thr Trp

70

Asp Gly Glu Phe Trp Leu

85

Gln Ser Asn Tyr Val Leu

100

-133-

Asn

Arg

25

Gln

Leu

Glu

Gly

105

Val

10

Gly

Val

Ile

Asn

Leu

90

Ile

Lys

Glu

Phe

Gln

Tyr

75

Glu

Glu

His

His

His

His

60

Lys

Lys

Leu

Asp

Thr

Val

45

Arg

Tyr

Ile

Glu

Gly

Ser

30

Tyr

Ile

Gly

Tyr

Asp

110

15

95



Asp Asn
His Glu

Thr Asn
Pro Asn
130

Ala Ile
His Lys
145
160

Ala Lys
Trp Trp

175

Trp His
Asn Lys

Pro Arg
Trp Lys

Ser Gln
Leu Ile
210

His Pro
225

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

<220>
<223>

Lys His

115

Tyr Thr

Pro Glu

Gly His

Asp Glu

180

Ala Ser

195

Asn Gly

Thr Asp

23

233

PRT
Trinh tu

26345

Tyr Ile Glu Tyr

120

Leu His Leu Val

135
Asn Lys Asp Leu

150

Phe Asn Cys Pro

165

Cys Gly Glu Asn

Ser Lys Pro Glu

200

Arg Leu Tyr Ser

215

Ser Glu Ser Phe
230

nhén tao

228-460 S424T

-134-

Ser

Ala

Val

Glu

Asn

185

Arg

Ile

Glu

Phe

Ile

Phe

Gly

170

Leu

Arg

Lys

Tyr

Thr

Ser

155

Tyr

Asn

Arg

Ser

Leu

Gly

140

Thr

Ser

Thr

220

125

Asn

Trp

Lys

Leu

205

Lys

Asn

Val

Asp

Tyr

190

Ser

Met



<400>

Phe
Tle

Ala
Gly

Tyr
Cys

Val
Asp

Ser
Phe
65
80

Arg
Ser

Val
Trp

Asp
His

Thr
Pro

Leu
Pro

Glu
Met

Ala
Asp

Ile
Gly
50

Gln
Gly

Leu
Ile

Lys
Lys

Asn
Glu

Asn
Asn
130

23

Gln

Cys

Ile

35

Ser

Asn

Asp

Gln

Lys

115

Tyr

Leu

Thr

20

Arg

Gly

Phe

Ser

100

His

Thr

Asn

Thr

Pro

Ser

Asn

Glu

85

Asn

Tyr

Leu

Glu

Ile

Ser

Pro

Glu

70

Phe

Tyr

Ile

His

26345

Ile

Tyr

Asn

Trp

55

Thr

Trp

Val

Glu

Leu

135

Arg

Asn

Ser

40

Thr

Trp

Leu

Leu

Tyr

120

Val

-135-

Asn Val

10

Arg Gly

25

Gln Val

Leu TIle

Glu Asn

Gly Leu

90

Arg Ile

105

Ser Phe

Ala Ile

Lys

Glu

Phe

Gln

Tyr

75

Glu

Glu

Tyr

Thr

His

His

His

His

60

Lys

Lys

Leu

Leu

Gly

140

Thr

Val

45

Tyr

Ile

Glu

Gly

125

Asn

Gly

Ser

30

Tyr

Ile

Tyr

Asp

110

Asn

Val

15

95



Ala Ile
His Lys
145
160

Ala Lys
Trp Trp

175

Trp His
Asn Lys

Pro Arg
Trp Lys

Ser Gln
Leu Ile
210

His Pro
225

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

<220>
<223>

<400>

26345

Pro Glu Asn Lys Asp Leu Val

150

Gly His Phe Asn Cys Pro Glu

165

Asp Glu Cys Gly Glu Asn Asn

180 185

Ala Lys Thr Lys Pro Glu Arg

195 200

Asn Gly Arg Leu Tyr Ser Ile
215

Thr Asp Ser Glu Ser Phe Glu
230

24

228

PRT

Trinh ty nhé&n tao

233-460 K4230Q

24

Phe

Gly

170

Leu

Arg

Lys

Ser

155

Tyr

Asn

Arg

Ser

Thr

Ser

Gly

Gly

Thr

220

Trp

Gly

Leu

205

Lys

Asp

Tyr

190

Ser

Met

Glu Ile Arg Asn Val Lys His Asp Gly Ile Pro Ala Glu Cys

Thr Thr
1

5

10

Ile Tyr Asn Arg Gly Glu His Thr Ser Gly Met Tyr Ala Ile

Arg Pro

20 25

-136-

30



Ser
Gly

Pro
Phe

Glu
Gly
65
80

Phe
Ser

Tyr
His

Ile
Thr

His
Glu

Lys
His
145
160

Asn
Glu

175

Asn
Ser

Trp
Asn
50

Thr
Glu

Trp
Asn

Val
Tyr

Glu
Leu

Leu
Asn
130

Asp
Phe

Cys
Cys

Ser

35

Thr

Trp

Leu

Leu

Tyr

115

Val

Leu

Pro

Gln

Leu

Glu

Gly

Arg

100

Ser

Ala

Val

Glu

Val

Ile

Asn

Leu

85

Ile

Phe

Ile

Phe

Gly

165

Phe

Gln

Tyr

70

Glu

Glu

Tyr

Thr

Ser

150

Tyr

26345

His

His

55

Lys

Lys

Leu

Leu

135

Thr

Ser

Val

40

Arg

Tyr

Ile

Glu

120

Asn

Trp

-137-

Tyr

Ile

Tyr

Asp

105

Asn

Val

Asp

Cys

Asp

Phe

Ser

90

Trp

His

Pro

His

Trp

170

Asp

Gly

Gly

75

Ile

Lys

Glu

Asn

Lys

155

Trp

Val

Ser

60

Arg

Val

Asp

Thr

Ala

140

Ala

Ile

45

Gln

Leu

Lys

Asn

Asn

125

Ile

Lys

His

Ser

Asn

Asp

Gln

Lys

110

Tyr

Pro

Asp

95



26345

Gly Glu Asn Asn Leu Asn Gly Lys

Gln Ser

Lys Pro
Gly Arg

Leu Tyr
Asp Ser
210

Glu Ser
225

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

<220>
<223>

<400>

Glu Ile
Thr Thr
1

Ile Tyr
Arg Pro

Ser Asn
Gly Ser

Pro Trp
Phe Asn
50

180

Glu Arg Arg Arg Gly Leu Ser

195

Ser Ile Lys Ser

Phe Glu

25

228

PRT

Trinh ty nhédn tao
233-460 K423S

25

Arg Asn Val Lys

5

Asn Arg Gly Glu

20

Ser Gln Val Phe

35

Thr Leu Ile Gln

200

Thr Lys

215

His Asp

His Thr

His Val

40

His Arg

55

-138-

Tyr Asn Lys Pro Arg Ala

185

205

190

Trp Lys Ser GIln Asn

Met Leu Ile His Pro Thr

220

Gly Ile Pro Ala

10

Ser Gly Met Tyr

25

Tyr Cys Asp Val

Ile Asp Gly Ser

60

Glu

Ala

Ile

45

Gln

Cys

Ile

30

Ser

Asn

15



Glu
Gly
65
80

Phe
Ser

Tyr
His

Ile
Thr

His
Glu

Lys
His
145
160

Asn
Glu
175

Gly
Ser

Lys
Gly

Thr
Glu

Trp
Asn

Val
Tyr

Glu
Leu

Leu
Asn
130

Asp
Phe

Cys
Cys

Glu
Ser

Pro
Arg

Leu

Leu

115

Val

Leu

Pro

Asn

Glu

195

Glu

Arg

100

Ser

Ala

Val

Glu

Asn

180

Asn

Leu

85

Ile

Phe

Ile

Phe

165

Leu

Arg

Tyr

70

Glu

Glu

Tyr

Thr

Ser

150

Tyr

Asn

Arg

26345

Lys

Lys

Leu

Leu

135

Thr

Ser

Gly

Tyr

Ile

Glu

120

Asn

Trp

Lys

Leu

200

-139-

Tyr

Asp

105

Asn

Val

Asp

Gly

Tyr

185

Ser

Phe

Ser

90

Trp

His

Pro

His

Trp

170

Asn

Trp

Gly

75

Ile

Lys

Glu

Asn

Lys

155

Trp

Lys

Lys

Arg

Val

Asp

Thr

Ala

140

Ala

Trp

Pro

Ser

Leu

Lys

Asn

Asn

125

Ile

Lys

His

Arg

Gln

205

Asp

Gln

Lys

110

Tyr

Pro

Asp

Ala

190

Asn

95



26345

Leu Tyr Ser Ile Lys Ser Thr Lys Met Leu Ile His Pro Thr

Asp Ser
210

Glu Ser
225

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

<220>
<223>

<400>

Gly Ile
His Thr
1

Ser Gly
His Val

Tyr Cys
His Arg

Ile Asp
Lys Tyr
50

Gly Phe
Lys Ile
65
80

Tyr Ser
Leu Glu

215
Phe Glu
26
220
PRT
Trinh tu nhédn tao

241-460 K4230
26

Pro Ala Glu Cys Thr

Met Tyr Ala Ile Arg

20

Asp Val Ile Ser Gly

35

Gly Ser Gln Asn Phe

55

Gly Arg Leu Asp Gly

70

Ile Val Lys Gln Ser

85

Thr

Pro

Ser

40

Asn

Glu

Asn

-140-

Ile

Ser

25

Pro

Glu

Phe

Tyr

Tyr

10

Asn

Trp

Thr

Trp

Val

90

Asn

Ser

Thr

Trp

Leu

75

Leu

220

Arg

Gln

Leu

Glu

60

Gly

Gly

Val

Ile

45

Asn

Leu

Ile

Glu

Phe

30

Gln

Tyr

Glu

Glu

15

95



Asp Trp
Leu Gly

Asn His
Gly Asn

Val Pro
Thr Trp
130

Asp His
Ser Gly
145
160

Gly Trp
Gly Lys

175

Tyr Asn
Gly Leu

Ser Trp
Thr Lys

Met Leu
210

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

<220>
<223>

Lys Asp

100

Glu Thr

115

Asn Ala

Lys Ala

Trp Trp

Lys Pro

180

Lys Ser

195

Ile His

27

220

PRT
Trinh tu

26345

Asn Lys His Tyr Ile

105

Asn Tyr Thr Leu His

120

Ile Pro Glu Asn Lys

135
Lys Gly His Phe Asn

150

His Asp Glu Cys Gly

165

Arg Ala Gln Ser Lys

185

Gln Asn Gly Arg Leu

200

Pro Thr Asp Ser Glu
215

nhédn tao

241-460 K423S

-141-

Glu

Leu

Asp

Cys

Glu

170

Pro

Tyr

Ser

Tyr

Val

Leu

Pro

155

Asn

Glu

Ser

Phe

Ser

Ala

Val

140

Glu

Asn

Arg

Ile

Glu
220

Phe

Ile

125

Phe

Gly

Leu

Lys

205

Tyr

110

Thr

Ser

Tyr

Asn

Arg

190

Ser



<400>

Gly
His

Ser
His

Tyr
His

Ile
Lys

Gly
Lys
65
80

Tyr
Leu

Asp
Leu

Asn
Gly

Val
Thr

Ile
Thr

Gly
Val

Cys
Arg

Asp
Tyr
50

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp
130

27

Pro

Met

Asp

35

Ile

Lys

Glu

115

Asn

Ala

Tyr

20

Val

Ser

Arg

Val

Asp

100

Thr

Ala

Glu

Ala

Ile

Gln

Leu

Lys

85

Asn

Asn

Ile

Cys

Ile

Ser

Asn

Asp

70

Gln

Lys

Tyr

Pro

26345

Thr

Arg

Phe

55

Ser

His

Thr

Glu

135

Thr

Pro

Ser

40

Asn

Glu

Asn

Tyr

Leu

120

Asn

-142-

Ile

Ser

25

Pro

Glu

Phe

Tyr

Ile

105

His

Lys

Tyr

10

Asn

Thr

Trp

Val

90

Glu

Leu

Asp

Asn

Ser

Thr

Trp

Leu

75

Leu

Tyr

Val

Leu

Gln

Leu

Glu

60

Gly

Ser

Ala

Val

140

Gly

Val

Ile

45

Asn

Leu

Ile

Phe

Ile

125

Phe

Glu

Phe

30

Gln

Tyr

Glu

Glu

Tyr

110

Thr

Ser

15

95



26345

Asp His Lys Ala Lys Gly His Phe Asn
Ser Gly

145 150

160

Gly Trp Trp Trp His Asp Glu Cys Gly
Gly Lys

165
175

Tyr Asn Lys Pro Arg Ala Ser Ser Lys
Gly Leu
180 185

Ser Trp Lys Ser Gln Asn Gly Arg Leu
Thr Lys
195 200

Met Leu Ile His Pro Thr Asp Ser Glu
210 215

<210> 28

<211> 219

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> 242-460 K423Q

<400> 28

Cys

Glu

170

Pro

Tyr

Ser

Pro

155

Asn

Glu

Ser

Phe

Glu

Asn

Arg

Ile

Glu
220

Ile Pro Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly

Thr Ser
1 5

10

Gly Met Tyr Ala Ile Arg Pro Ser Asn Ser Gln Val

Val Tyr
20 25

Cys Asp Val Ile Ser Gly Ser Pro Trp Thr Leu Ile

Arg Ile
35 40

-143-

Gly Tyr

Leu Asn

Arg Arg

190

Lys Ser

205

Glu His

15

Phe His

30

Gln His

45



Asp
Tyr

Phe
Ile
65
80

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp

His
Gly
145
160

Trp
Lys

175

Asn
Leu

Gly
Gly
50

Gly
Tyr

Ile
Asp

Lys
Asn

Glu
Val

Asn
Asp
130

Lys

Gly

Trp
Tyr

Lys
Ser

Ser

Val

Asp

Thr

115

Ala

Ala

Trp

Pro

Gln

Leu

Lys

Asn

100

Asn

Ile

Lys

His

Arg

180

Asn

Gln

85

Lys

Tyr

Pro

Asp

165

Ala

Phe

70

Ser

His

Thr

Glu

His

150

Glu

Gln

26345

Asn

55

Glu

Asn

Tyr

Leu

Asn

135

Phe

Cys

Ser

Glu

Phe

Tyr

Ile

His

120

Lys

Asn

Gly

Lys

-144-

Thr

Trp

Val

Glu

105

Leu

Asp

Cys

Glu

Pro

185

Leu

Leu

90

Tyr

Val

Leu

Pro

Asn

170

Glu

Glu

Gly

75

Ser

Ala

Val

Glu

155

Asn

Arg

Asn

60

Leu

Ile

Phe

Ile

Phe

140

Gly

Leu

Arg

Tyr

Glu

Glu

Tyr

Thr

125

Ser

Tyr

Asn

Arg

Lys

Lys

Leu

Leu

110

Thr

Ser

190

95



Trp Lys
Lys Met

26345

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

195

200

Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu

210

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

<220>
<223>

<400>

Ile Pro
Thr Ser

Gly Met
Val Tyr

Cys Asp
Arg Ile

Asp Gly
Tyr Gly
50

Phe Gly
Ile Tyr
65
80

Ser Ile
Glu Asp

29
219
PRT

Trinh tu nhé&n tao

242-460 K423S

29

Ala Glu

Tyr Ala

20

Val Ile

35

Ser Gln

Arg Leu

Val Lys

Cys

Ile

Ser

Asn

Asp

Gln

85

Thr

Arg

Phe

70

Ser

215

Thr TIle

Pro Ser

Ser Pro

40

Asn Glu

55

Glu Phe

Asn Tyr

-145-

Tyr

Asn

25

Trp

Thr

Trp

Val

Asn Arg Gly

10

Ser Gln Val

Thr Leu Ile

Trp Glu Asn

60

Leu Gly Leu

75

Leu Arg Tle

90

205

Glu

Phe

Gln

45

Tyr

Glu

Glu

His

His

30

His

Lys

Lys

Leu

15

95



Trp Lys
Gly Asn

His Glu
Asn Val

Pro Asn
Trp Asp
130

His Lys
Gly Gly
145
160

Trp Trp
Lys Tyr

175

Asn Lys
Leu Ser

Trp Lys
Lys Met

Leu Ile
210

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

<220>

Asp Asn

100

Thr Asn

115

Ala Tle

Ala Lys

Trp His

Pro Arg

180

Ser Gln

195

His Pro

30
231
PRT
Trinh tu

26345

Lys His Tyr Ile

Tyr Thr Leu His

120

Pro Glu Asn Lys

135

Gly His Phe Asn

150

Asp Glu Cys Gly

165

Ala Ser Ser Lys

Asn Gly Arg Leu

200

Thr Asp Ser Glu
215

nhan tao

-146-

Glu

105

Leu

Asp

Cys

Glu

Pro

185

Tyr

Ser

Tyr

Val

Leu

Pro

Asn

170

Glu

Ser

Phe

Ser

Ala

Val

Glu

155

Asn

Arg

Ile

Glu

Phe

Ile

Phe

140

Gly

Leu

Lys

Tyr

Thr

125

Ser

Tyr

Asn

Arg

Ser

205

Leu

110

Gly

Thr

Ser

190

Thr



<223>

<400>

Thr
His
1

Gly
His

Ser
His

Tyr
His

Ile
Lys
65
80

Gly
Lys

Tyr
Leu

Asp
Leu

Asn
Gly

Thr
Asp

Ile
Thr

Gly
Val

Cys
Arg
50

Asp
Tyr

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn
130

30

Pro

Pro

Met

35

Asp

Ile

Lys

115

Glu

Phe

Ala

20

Tyr

Val

Ser

Arg

Val

100

Asp

Thr

Leu

Glu

Ala

Ile

Gln

Leu

85

Lys

Asn

Asn

225-455 K4230Q

Gln

Cys

Ile

Ser

Asn

70

Asp

Gln

Lys

Tyr

26345

Leu

Thr

Arg

55

Phe

Gly

Ser

His

Thr

135

Asn

Thr

Pro

40

Ser

Asn

Glu

Asn

Tyr

120

Leu

-147-

Glu

Ile

25

Ser

Pro

Glu

Phe

Tyr

105

Ile

His

Ile

10

Tyr

Asn

Trp

Thr

Trp

90

Val

Glu

Leu

Arg

Asn

Ser

Thr

Trp

75

Leu

Leu

Tyr

Val

Asn

Arg

Gln

Leu

60

Glu

Arg

Ser

Ala

140

Val

Gly

Val

45

Ile

Asn

Leu

Ile

Phe

125

Ile

Lys

Glu

30

Phe

Gln

Tyr

Glu

Glu

110

Tyr

Thr

15

95



Val Pro
Thr Trp
145
160

Asp His
Ser Gly

175

Gly Trp
Gly Lys

Tyr Asn
Gly Leu

Ser Trp
Thr Lys
210

Met Leu
225

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

<220>
<223>

<400>

26345

Asn Ala Ile Pro Glu Asn

150

Lys Ala Lys Gly His Phe

165

Trp Trp His Asp Glu Cys

180

Lys Pro Arg Ala Gln Ser

195 200

Lys Ser Gln Asn Gly Arg
215

Ile His Pro Thr Asp
230

31

231

PRT

Trinh tu nhén tao

225-455 K423S

31

Lys

Asn

Gly

185

Lys

Leu

Cys

170

Glu

Pro

Tyr

Leu

155

Pro

Asn

Glu

Ser

Val

Glu

Asn

Arg

Ile

220

Phe

Gly

Leu

Arg

205

Lys

Ser

Tyr

Asn

190

Arg

Ser

Thr Thr Pro Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys

His Asp
1

5

10

Gly Ile Pro Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly Glu

His Thr

-148-

15



Ser
His

Tyr
His

Ile
Lys
65
80

Gly
Lys

Tyr
Leu

Asp
Leu

Asn
Gly

Val
Thr
145
160

Asp
Ser

175

Gly
Val

Cys
Arg
50

Asp
Tyr

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn
130

Pro
Trp

His
Gly

Met

35

Asp

Ile

Lys

115

Glu

Asn

Lys

20

Tyr

Val

Ser

Arg

Val

100

Asp

Thr

Ala

Ala

Ala

Ile

Gln

Leu

85

Lys

Asn

Asn

Ile

Lys

165

Ile

Ser

Asn

10

Asp

Gln

Lys

Tyr

Pro

150

26345

Arg

55

Phe

Ser

His

Thr

135

Glu

His

Pro

40

Ser

Asn

Glu

Asn

Tyr

120

Leu

Asn

Phe

-149-

25

Ser

Pro

Glu

Phe

Tyr

105

Ile

His

Lys

Asn

Asn

Trp

Thr

Trp

90

Val

Glu

Leu

Asp

Cys

170

Ser

Thr

Trp

75

Leu

Leu

Tyr

Val

Leu

155

Pro

Gln

Leu

60

Glu

Gly

Ser

Ala

140

Val

Glu

Val

45

Ile

Asn

Leu

Ile

Phe

125

Ile

Phe

Gly

30

Phe

Gln

Tyr

Glu

Glu

110

Tyr

Thr

Ser

Tyr

95



Gly
Gly

Tyr
Gly

Ser
Thr

Met
225

Trp
Lys

Asn
Leu

Trp
Lys
210

Leu

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

<220>
<223>

<400>

Thr
Asp

Ile
Thr

Gly
Val

Cys
Arg

Pro
Gly

Pro
Ser

Met
Tyr

Asp
Ile
50

Trp

Lys

195

Lys

Ile

32
230
PRT

Trp

180

Pro

Ser

His

Trinh tu

26345

His Asp Glu Cys Gly Glu Asn Asn Leu Asn

185 190

Arg Ala Ser Ser Lys Pro Glu Arg Arg Arg

200 205

Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser

215 220

Pro Thr Asp
230

nhan tao

226-455 K4230Q

32

Phe

Ala

Tyr

35

Val

Leu

Glu

20

Ala

Ile

Gln Leu Asn Glu Ile Arg Asn Val Lys His

5 10

Cys Thr Thr Ile Tyr Asn Arg Gly Glu His

25 30

Ile Arg Pro Ser Asn Ser Gln Val Phe His

40 45

Ser Gly Ser Pro Trp Thr Leu Ile Gln His

55 60

-150-

15



Asp
Tyr
65
80

Phe
Tle

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp
145
160

His
Gly
175

Trp
Lys

Asn
Leu

Gly
Gly

Gly
Tyr

Ile
Asp

Lys
Asn

Glu
Val
130

Asn

Asp

Lys
Gly

Trp
Tyr

Lys
Ser

Ser

Arg

Val

Asp

115

Thr

Ala

Ala

Trp

Pro

195

Gln

Leu

Lys

100

Asn

Asn

Ile

Lys

His

180

Arg

Asn

Asp

85

Gln

Lys

Tyr

Pro

165

Asp

Ala

Phe

70

Ser

His

Thr

Glu

150

His

Glu

Gln

26345

Asn

Glu

Asn

Tyr

Leu

135

Asn

Phe

Cys

Ser

Glu

Phe

Tyr

Ile

120

His

Lys

Asn

Lys

200

-151-

Thr

Trp

Val

105

Glu

Leu

Asp

Cys

Glu

185

Pro

Leu

90

Leu

Tyr

Val

Leu

Pro

170

Asn

Glu

Glu

75

Gly

Ser

Ala

Val

155

Glu

Asn

Arg

Asn

Leu

Ile

Phe

Ile

140

Phe

Gly

Leu

Arg

Tyr

Glu

Glu

Tyr

125

Thr

Ser

Tyr

Asn

Arg

205

Lys

Lys

Leu

110

Leu

Thr

Ser

95



Trp
Lys

Leu
225

Lys
Met
210

Ile

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

<220>
<223>

<400>

Thr
Asp

Ile
Thr

Gly
Val

Cys
Arg

Asp
Tyr
65
80

Phe
Ile

Pro
Gly

Pro
Ser

Met
Tyr

Asp
Ile
50

Gly

Gly

Gly
Tyr

26345

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

215

His Pro Thr Asp
230

33

230

PRT

Trinh tu nhédn tao
226-455 K423S

33

Phe Leu Gln Leu Asn

Ala Glu Cys Thr Thr

20

Tyr Ala Ile Arg Pro

35

Val Ile Ser Gly Ser

55

Ser Gln Asn Phe Asn

70

Arg Leu Asp Gly Glu

85

Glu

Ile

Ser

40

Pro

Glu

Phe

-152-

Ile

Tyr

25

Asn

Trp

Thr

Trp

Arg Asn

10

Asn Arg

Ser Gln

Thr Leu

Trp Glu

75

Leu Gly

90

220

Val

Gly

Val

Ile

60

Asn

Leu

Lys

Glu

Phe

45

Gln

Tyr

Glu

His

His

30

His

His

Lys

Lys

15

95



Ser Ile Val
Glu Asp

Trp Lys Asp
Gly Asn
115

His Glu Thr
Asn Val
130

Pro Asn Ala
Trp Asp

145

160

His Lys Ala

Gly Gly

175

Trp Trp Trp
Lys Tyr

Asn Lys Pro
Leu Ser
195

Trp Lys Ser
Lys Met
210

Leu Ile His
225

<210> 34

Lys

100

Asn

Asn

Ile

Lys

His

180

Arg

Gln

Pro

Gln

Lys

Tyr

Pro

Gly

165

Asp

Ala

Asn

Thr

26345

Ser Asn Tyr

His Tyr Ile

120

Thr Leu His

135

Glu Asn Lys

150

His Phe Asn

Glu Cys Gly

Ser Ser Lys

200

Gly Arg Leu

215

Asp
230

-153-

Val

105

Glu

Leu

Cys

Glu

185

Pro

Tyr

Leu

Tyr

Val

Leu

Pro

170

Asn

Glu

Ser

Ser

Ala

Val

155

Glu

Asn

Arg

Ile

Ile

Phe

Ile

140

Phe

Leu

Arg

Lys

220

Glu

Tyr

125

Thr

Ser

Tyr

Asn

205

Ser

Leu

110

Leu

Thr

Ser

Thr



<211>
<212>
<213>

<220>
<223>

<400>

Phe
Ile

Ala
Gly

Tyr
Cys

Val
Asp

Ser
Phe
65
80

Arg
Ser

Val
Trp

Asp
His

Leu
Pro

Glu
Met

Ala
Asp

Ile
Gly
50

Gln

Gly

Leu
Ile

Lys
Lys

Asn
Glu

228
PRT

Trinh tu nhé&n tao

228-455 K4230Q

34

Gln

Cys

Ile

35

Ser

Asn

Asp

Gln

Lys

115

Leu

Thr

20

Arg

Phe

Ser

100

His

Asn

Thr

Pro

Ser

Asn

Glu

85

Asn

Tyr

Glu

Ile

Ser

Pro

Glu

70

Phe

Tyr

Ile

26345

Ile

Tyr

Asn

Trp

55

Thr

Trp

Val

Glu

Arg

Asn

Ser

40

Thr

Trp

Leu

Leu

Tyr

120

-154-

Asn

Arg

25

Gln

Leu

Glu

Gly

Arg

105

Ser

Val

10

Gly

Val

Ile

Asn

Leu

90

Ile

Phe

Lys

Glu

Phe

Gln

Tyr

15

Glu

Glu

Tyr

His

His

His

His

60

Lys

Lys

Leu

Leu

Asp

Thr

Val

45

Arg

Tyr

Ile

Glu

125

Gly

Ser

30

Tyr

Ile

Tyr

110

Asn

15

95



Thr Asn
Pro Asn
130

Ala Ile
His Lys
145
160

Ala Lys
Trp Trp

175

Trp His
Asn Lys

Pro Arg
Trp Lys

Ser Gln
Leu Ile
210

His Pro
225

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

<220>
<223>

<400>

Tyr

Pro

Gly

Asp

Ala

195

Asn

Thr

35
228
PRT

Trinh ty nhédn tao

228-455 K423S

35

Leu

Asn

Phe

165

Cys

Ser

Arg

His

Lys

150

Asn

Lys

Leu

26345

Leu

135

Asp

Cys

Glu

Pro

Tyr

215

Val

Leu

Pro

Asn

Glu

200

Ser

Ala

Val

Glu

Asn

185

Arg

Ile

Ile

Phe

Gly

170

Leu

Arg

Lys

Thr

Ser

155

Tyr

Asn

Arg

Ser

Gly

140

Thr

Ser

Gly

Thr

220

Asn

Trp

Lys

Leu

205

Lys

Val

Asp

Gly

Tyr

190

Ser

Met

Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys His Asp Gly

Ile Pro

-155-



Ala
Gly

Tyr
Cys

Val
Asp

Ser
Phe
65
80

Arg
Ser

Val
Trp

Asp
His

Thr
Pro

Ala
His
145
160

Glu
Met

Ala
Asp

Ile
Gly
50

Gln
Gly

Leu
Ile

Lys
Lys

Asn
Glu

Asn
Asn
130

Ile
Lys

Cys

Ile

35

Ser

Asn

Asp

Gln

Lys

115

Tyr

Pro

Thr

20

Arg

Gly

Phe

Ser

100

His

Thr

Glu

Thr

Pro

Ser

Asn

Glu

85

Asn

Tyr

Leu

Asn

Ile

Ser

Pro

Glu

70

Phe

Tyr

Ile

His

Lys

150

26345

Tyr

Asn

Trp

55

Thr

Trp

Val

Glu

Leu

135

Asp

Asn

Ser

40

Thr

Trp

Leu

Leu

Tyr

120

Val

Leu

-156-

25

Gln

Leu

Glu

Gly

Arg

105

Ser

Ala

Val

10

Gly

Val

Ile

Asn

Leu

90

Ile

Phe

Ile

Phe

Glu

Phe

Gln

Tyr

75

Glu

Glu

Tyr

Thr

Ser

155

His

His

His

60

Lys

Lys

Leu

Leu

Gly

140

Thr

Thr

Val

45

Arg

Tyr

Ile

Glu

Gly

125

Asn

Trp

Ser

30

Tyr

Ile

Gly

Tyr

Asp

110

Asn

Val

Asp

15

95



26345

Ala Lys Gly His Phe Asn Cys Pro Glu Gly Tyr Ser Gly Gly
Trp Trp

165 170
175

Trp His Asp Glu Cys Gly Glu Asn Asn Leu Asn Gly Lys Tyr
Asn Lys
180 185 190

Pro Arg Ala Ser Ser Lys Pro Glu Arg Arg Arg Gly Leu Ser
Trp Lys
195 200 205

Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser Thr Lys Met
Leu Ile
210 215 220

His Pro Thr Asp

225

<210> 36
<211> 223
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> 233-455 K423Q

<400> 36

Glu Ile Arg Asn Val Lys His Asp Gly Ile Pro Ala Glu Cys
Thr Thr
1 5 10

Ile Tyr Asn Arg Gly Glu His Thr Ser Gly Met Tyr Ala Ile
Arg Pro
20 25 30

Ser Asn Ser Gln Val Phe His Val Tyr Cys Asp Val Ile Ser
Gly Ser
35 40 45

-157-



Pro
Phe

Glu
Gly
65
80

Phe
Ser

Tyr
His

Ile
Thr

His
Glu

Lys
His
145
160

Asn
Glu
175

Gly
Gln

Trp
Asn
50

Thr
Glu

Trp
Asn

Val
Tyr

Glu
Leu

Leu
Asn
130

Asp
Phe

Cys
Cys

Glu
Ser

Thr

Trp

Leu

Leu

Tyr

115

Val

Leu

Pro

Asn

Leu

Glu

Gly

Arg

100

Ser

Ala

Val

Glu

Asn

180

Ile

Asn

Leu

85

Ile

Phe

Ile

Phe

Gly

165

Leu

Gln

Tyr

70

Glu

Glu

Tyr

Thr

Ser

150

Tyr

Asn

26345

His Arg

55

Lys Tyr

Lys Ile

Leu Glu

Leu Gly

120

Gly Asn

135

Thr Trp

Ser Gly

-158-

Ile

Gly

Tyr

Asp

105

Asn

Val

Gly

Tyr

185

Asp

Phe

Ser

90

Trp

His

Pro

His

170

Asn

Gly

Gly

15

Ile

Lys

Glu

Asn

Lys

155

Trp

Lys

Ser

60

Arg

Val

Asp

Thr

Ala

140

Ala

Trp

Pro

Gln

Leu

Lys

Asn

Asn

125

Ile

Lys

His

Arg

Asn

Gln

Lys

110

Tyr

Pro

Asp

Ala

190

95



26345

Lys Pro Glu Arg Arg Arg Gly Leu Ser Trp Lys Ser Gln Asn
Gly Arg
195 200 205

Leu Tyr Ser Ile Lys Ser Thr Lys Met Leu Ile His Pro Thr

Asp
210 215 220
<210> 37
<211> 223
<212> PRT

<213> Trinh tyu nhan tao

<220>
<223> 233-455 K423S

<400> 37

Glu Ile Arg Asn Val Lys His Asp Gly Ile Pro Ala Glu Cys
Thr Thr
1 5 10

Ile Tyr Asn Arg Gly Glu His Thr Ser Gly Met Tyr Ala Ile
Arg Pro
20 25 30

Ser Asn Ser Gln Val Phe His Val Tyr Cys Asp Val Ile Ser
Gly Ser
35 40 45

Pro Trp Thr Leu Ile Gln His Arg Ile Asp Gly Ser Gln Asn
Phe Asn
50 55 60

Glu Thr Trp Glu Asn Tyr Lys Tyr Gly Phe Gly Arg Leu Asp
Gly Glu

65 70 75

80

Phe Trp Leu Gly Leu Glu Lys Ile Tyr Ser Ile Val Lys Gln
Ser Asn

-150-



Tyr
His

Ile
Thr

His
Glu

Lys
His
145
160

Asn
Glu
175

Gly
Ser

Lys
Gly

Leu
Asp

Val
Tyr

Glu
Leu

Leu
Asn
130

Asp
Phe

Cys
Cys

Glu
Ser

Pro
Arg

Tyr

210

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

Leu Arg

100

Tyr Ser

115

Val Ala

Leu Val

Pro Glu

Asn Asn

180

Glu Arg

195

Ser Ile

38

215

PRT
Trinh tu

26345

85

Ile Glu Leu Glu

Phe Tyr Leu Gly

120

Ile Thr Gly Asn

135
Phe Ser Thr Trp

150

Gly Tyr Ser Gly

165

Leu Asn Gly Lys

Arg Arg Gly Leu

200

Lys Ser Thr Lys

215

nhan tao

-160-

Asp

105

Asn

Val

Asp

Gly

Tyr

185

Ser

Met

90

His

Pro

His

Trp

170

Asn

Trp

Leu

Lys

Glu

Asn

Lys

155

Trp

Lys

Lys

Ile

Asp

Thr

Ala

140

Ala

Trp

Pro

Ser

His

220

Asn

Asn

125

Ile

Lys

His

Arg

Gln

205

Pro

Lys

110

Tyr

Pro

Asp

Ala

190

Asn

Thr

95



<220>
<223>

<400>

Gly
His
1

Ser
His

Tyr
His

Ile
Lys

Gly
Lys
65
80

Tyr
Leu

Asp
Leu

Asn
Gly

Val
Thr

Ile
Thr

Gly
Val

Cys
Arg

Asp
Tyr
50

Phe

Ile

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp

38

Pro

Met

Asp

35

Ile

Lys

Glu

115

Asn

Ala

Tyr

20

Val

Ser

Arg

Val

Asp

100

Thr

Ala

241-455 K4230Q

Glu

Ala

Ile

Gln

Leu

Lys

85

Asn

Asn

Ile

Cys

Ile

Ser

Asn

Asp

70

Gln

Lys

Tyr

Pro

26345

Thr

Arg

Phe

55

Gly

Ser

His

Thr

Glu

Thr

Pro

Ser

40

Asn

Glu

Asn

Tyr

Leu

120

Asn

-161-

Ile

Ser

25

Pro

Glu

Phe

Tyr

Ile

105

His

Lys

Tyr

10

Asn

Thr

Trp

Val

90

Glu

Leu

Asp

Asn

Ser

Thr

Trp

Leu

75

Leu

Tyr

Val

Leu

Gln

Leu

Glu

60

Gly

Ser

Ala

Val

Gly

Val

Ile

45

Asn

Leu

Ile

Phe

Ile

125

Phe

Glu

Phe

30

Gln

Tyr

Glu

Glu

Tyr

110

Thr

Ser

15

95



130

Asp His Lys Ala Lys Gly
Ser Gly

145 150
160

Gly Trp Trp Trp His Asp
Gly Lys

165
175

Tyr Asn Lys Pro Arg Ala
Gly Leu
180

Ser Trp Lys Ser Gln Asn
Thr Lys
195

Met Leu Ile His Pro Thr
210

<210> 39
<211> 215
<212> PRT
<213> Trinh tu nhén tao

<220>
<223> 241-455 K423S

<400> 39

26345

135

His Phe Asn

Glu Cys Gly

Gln Ser Lys

185

Gly Arg Leu

200

Asp
215

140

Cys Pro Glu Gly

155

Glu Asn Asn Leu

170

Pro Glu Arg Arg

Tyr Ser Ile Lys

205

Tyr

Asn

Arg

190

Ser

Gly Ile Pro Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly Glu

His Thr
1 5

10

Ser Gly Met Tyr Ala Ile Arg Pro Ser Asn Ser Gln Val Phe

His Val
20

25

-162-

30



Tyr
His

Ile
Lys

Gly
Lys
65
80

Tyr
Leu

Asp
Leu

Asn
Gly

Val
Thr

Asp
Ser
145
160

Gly
Gly

175

Cys
Arg

Asp
Tyr
50

Phe
Ile

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp
130

His

Gly

Trp
Lys

Asp

35

Ile

Lys

Glu

115

Asn

Lys

Trp

Val

Ser

Arg

Val

Asp

100

Thr

Ala

Ala

Trp

Ile

Gln

Leu

Lys

85

Asn

Asn

Ile

Lys

His

165

Ser

Asn

Asp

70

Gln

Lys

Tyr

Pro

150

Asp

26345

Gly Ser Pro

Phe

55

Ser

His

Thr

Glu

135

His

Glu

40

Asn

Glu

Asn

Tyr

Leu

120

Asn

Phe

Cys

-163-

Glu

Phe

Tyr

Ile

105

His

Lys

Asn

Gly

Trp

Thr

Trp

Val

90

Glu

Leu

Asp

Cys

Glu

170

Thr

Trp

Leu

75

Leu

Tyr

Val

Leu

Pro

155

Asn

Leu

Glu

60

Gly

Ser

Ala

Val

140

Glu

Asn

Ile

45

Asn

Leu

Ile

Phe

Ile

125

Phe

Gly

Leu

Gln

Tyr

Glu

Glu

Tyr

110

Thr

Ser

Tyr

Asn

95



26345

Tyr Asn Lys Pro Arg Ala Ser Ser Lys Pro Glu Arg Arg Arg
Gly Leu
180 185 190

Ser Trp Lys Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser
Thr Lys
195 200 205

Met Leu Ile His Pro Thr Asp

210 215
<210> 40
<211> 214
<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> 242-455 K4239Q

<400> 40

Ile Pro Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly Glu His
Thr Ser

Gly Met Tyr Ala Ile Arg Pro Ser Asn Ser Gln Val Phe His
Val Tyr
20 25 30

Cys Asp Val Ile Ser Gly Ser Pro Trp Thr Leu Ile Gln His
Arg Ile
35 40 45

Asp Gly Ser Gln Asn Phe Asn Glu Thr Trp Glu Asn Tyr Lys
Tyr Gly
50 55 60

Phe Gly Arg Leu Asp Gly Glu Phe Trp Leu Gly Leu Glu Lys
Ile Tyr

65 70 75

80

-164-



Ser Ile
Glu Asp

Trp Lys
Gly Asn

His Glu
Asn Val

Pro Asn
Trp Asp
130

His Lys
Gly Gly
145
160

Trp Trp
Lys Tyr

175

Asn Lys
Leu Ser

Trp Lys
Lys Met

Leu Ile
210

<210>
<211>

Val

Asp

Thr

115

Ala

Ala

Trp

Pro

Ser

195

His

41
214

Lys

Asn

100

Asn

Ile

Lys

His

Arg

180

Gln

Pro

Gln

85

Lys

Tyr

Pro

Asp

165

Ala

Asn

Thr

Ser

His

Thr

Glu

His

150

Glu

Gln

Asp

26345

Asn

Tyr

Leu

Asn

135

Phe

Cys

Ser

Arg

Tyr

Ile

His

120

Lys

Asn

Gly

Lys

Leu

200

-165-

Val

Glu

105

Leu

Asp

Cys

Glu

Pro

185

Tyr

Leu

90

Tyr

Val

Leu

Pro

Asn

170

Glu

Ser

Arg

Ser

Ala

Val

Glu

155

Asn

Arg

Ile

Ile

Phe

Ile

Phe

140

Gly

Leu

Arg

Lys

Glu

Tyr

Thr

125

Ser

Tyr

Asn

Arg

Ser

205

Leu

Leu

110

Thr

Ser

Gly

190

Thr

95



<212>
<213>

<220>
<223>

<400>

Ile
Thr
1

Gly
Val

Cys
Arg

Asp
Tyr

Phe
Ile
65
80

Ser
Glu

Trp
Gly

His
Asn

Pro
Ser

Met
Tyr

Asp
Ile

Gly
Gly
50

Gly

Tyr

Ile
Asp

Lys
Asn

Glu
Val

PRT

Trinh ty nhédn tao

242-455 K423S

41

Ala

Tyr

Val

35

Ser

Arg

Val

Asp

Thr

115

Glu

Ala

20

Ile

Gln

Leu

Lys

Asn

100

Asn

Cys

Ile

Ser

Asn

Asp

Gln

85

Lys

Tyr

Thr

Arg

Phe

70

Ser

His

Thr

26345

Thr

Pro

Ser

Asn

55

Glu

Asn

Tyr

Leu

Ile

Ser

Pro

40

Glu

Phe

Tyr

Ile

His

120

-166-

Tyr

Asn

25

Trp

Thr

Trp

Val

Glu

105

Leu

Asn

10

Ser

Thr

Trp

Leu

Leu

90

Tyr

Val

Arg

Gln

Leu

Glu

Gly

75

Arg

Ser

Ala

Gly

Val

Ile

Asn

60

Leu

Ile

Phe

Ile

Glu

Phe

Gln

45

Tyr

Glu

Glu

Tyr

Thr

125

His

His

30

His

Lys

Lys

Leu

Leu

110

Gly

15

95



Pro
Trp

His
Gly
145
160

Trp
Lys

175

Asn
Leu

Trp
Lys

Leu

Asn
Asp
130

Lys

Gly

Trp
Tyr

Lys
Ser

Lys
Met

Ile
210

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

<220>
<223>

<400>

Phe
Ile
1

Ala
Gly

Leu
Pro

Ala

Ala

Trp

Pro

Ser

195

His

42
233
PRT

Ile

Lys

His

Arg

180

Gln

Pro

Trinh tu

K4230Q sb

42

His

Leu

Asn Cys Thr

Ile

20

Pro

Asp

165

Ala

Asn

Thr

nhén tao

Glu

His

150

Glu

Ser

Asp

26345

Asn Lys

135

Phe Asn

Cys Gly

Ser Lys

Arg Leu

200

227 cua chod

Asp

Cys

Glu

Pro

185

Tyr

Leu

Pro

Asn

170

Glu

Ser

Val

Glu

155

Asn

Arg

Ile

Phe

140

Gly

Leu

Arg

Lys

Ser

Tyr

Asn

Arg

Ser

205

Thr

Ser

190

Thr

Asn Glu Thr Lys Asn Val Glu His Asn Asp

5

10

Thr Ile Tyr Asn Arg Gly Glu His Thr Ser

-167-

25

30



Tyr
Cys

Val
Asp

Ser
Phe
65
80

Arg
Ser

Val
Trp

Asp
His

Thr
Leu

Ala
His
145
160

Ala
Trp

175

Ser
Asp

Lys
Gly
50

Gln
Gly

Leu
Ile

Lys
Asn

Asn
Glu

Asn
Asn
130

Leu

Lys

Lys
Trp

Ile

35

Ser

Asn

Asp

Gln

Lys

115

Tyr

Pro

Arg

Phe

Ser

100

His

Thr

Glu

His

Pro

Ser

Asn

Glu

85

Asn

Tyr

Leu

His

Val

165

Ser

Ser

Glu

70

Phe

Tyr

Ile

His

Lys

150

Asn

26345

Asn

Trp

55

Thr

Trp

Ile

Glu

Leu

135

Asp

Cys

Ser

40

Thr

Trp

Leu

Leu

Tyr

120

Val

Leu

Pro

-168-

Gln

Leu

Glu

Gly

Arg

105

Phe

Glu

Val

Glu

Val

Ile

Asn

Leu

90

Ile

Phe

Ile

Phe

Ser

170

Phe

Gln

Tyr

75

Glu

Glu

His

Thr

Ser

155

Tyr

Asn

His

60

Arg

Lys

Leu

Leu

Gly

140

Thr

Ser

Val

45

Arg

Tyr

Ile

Glu

Gly

125

Asn

Trp

Tyr

Ile

Tyr

Asp

110

Asn

Ile

Asp

95



Trp His
Asn Lys

Gln Arg
Trp Lys

Ser Gln
Leu Ile
210

His Pro
225

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

<220>
<223>

<400>

Phe Leu
Ile Pro

Ala Asn
Gly Ile

Tyr Ser
Cys Asp

Val Lys
Asp Gly
50

Asn Val

180

Ala Gln

195

Asn Gly

Ile Asp

43

233

PRT
Trinh tu
K423S sb
43

His Leu

Cys Thr

20

Ile Arg

35

Ser Gly

26345

Cys Gly Glu

Thr Lys Pro

Arg Leu Tyr

215

Ser Glu Ser
230

nhén tao

227 cua chd

Asn Glu Thr

Thr Ile Tyr

Pro Ser Asn

Ser Ser Trp

55

Asn Asn Leu Asn Gly Lys

185

Glu Arg Arg Arg Gly Leu

200 205

Ser Ile Lys Ser Thr Lys

220

Ser Glu

Lys Asn Val Glu His Asn

10

Asn Arg Gly Glu His Thr

25

Ser Gln Val Phe Asn Val

40 45

Thr Leu Ile Gln His Arg

60

-169-

Tyr

190

Tyr

Met

Asp

Ser

30

Ile

15



Ser
Phe
65
80

Arg
Ser

Val
Trp

Asp
His

Thr
Leu

Ala
His
145
160

Ala
Trp

175

Trp
Asn

Gln
Trp

Gln
Gly

Leu
Ile

Lys
Asn

Asn
Glu

Asn
Asn
130

Leu

Lys

Lys
Trp

His
Lys

Arg
Lys

Asn

Asp

Gln

Lys

115

Tyr

Pro

Asn

Ala

195

Phe

Ser

100

His

Thr

Glu

His

Val

180

Ser

Asn

Glu

85

Asn

Tyr

Leu

His

Val

165

Cys

Thr

Glu

70

Phe

Tyr

Ile

His

Lys

150

Asn

Lys

26345

Thr

Trp

Ile

Glu

Leu

135

Asp

Cys

Glu

Pro

Trp

Leu

Leu

Tyr

120

Val

Leu

Pro

Asn

Glu

200

-170-

Glu

Arg

105

Phe

Glu

Val

Glu

Asn

185

Arg

Asn

Leu

90

Ile

Phe

Ile

Phe

Ser

170

Leu

Arg

Tyr

75

Glu

Glu

His

Thr

Ser

155

Tyr

Asn

Arg

Arg

Lys

Leu

Leu

Gly

140

Thr

Ser

Gly

Gly

Tyr

Ile

Glu

125

Asn

Trp

Lys

Leu

205

Tyr

Asp

110

Asn

Ile

Asp

Gly

Tyr

190

Tyr

95



26345

Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser Thr Lys Met

Leu Ile
210

215

His Pro Ile Asp Ser Glu Ser Ser Glu
230

225

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

44
708
ADN

<220>
<223>

<400> 44
actactccct
cattcctgcect

gaatgtacca
catcagaccc

agcaactctc
atggacatta

attcaacatc
ctacaaatat

ggttttggga
ctccatagtg

aagcaatcta
caaacattat

attgaatatt
tctagttgcg

attactggca
ttctacttgg

gatcacaaag
ctggtggtgg

catgatgagt
agcaaaatct

ttcttcagtt
60

ccatttataa
120

aagtttttca
180

gaatagatgg
240

ggcttgatgg
300

attatgtttt
360

ctttttactt
420

atgtccccaa
480

caaaaggaca
540

gtggagaaaa
600

Trinh tu nhan tao

axit nucleic md8 hda 225WT

gaatgaaata

cagaggtgaa

tgtctactgt

atcacaaaac

agaattttgg

acgaattgag

gggaaatcac

tgcaatcccg

cttcaactgt

caacctaaat

-171-

agaaatgtaa

catacaagtg

gatgttatat

ttcaatgaaa

ttgggcctag

ttggaagact

gaaaccaact

gaaaacaaag

ccagagggtt

ggtaaatata

220

aacatgatgg

gcatgtatgc

caggtagtcc

cgtgggagaa

agaagatata

ggaaagacaa

atacgctaca

atttggtgtt

attcaggagg

acaaaccaag



26345

aagccagaga ggagaagagg attatcttgg aagtctcaaa atggaaggtt

atactctata

660

aaatcaacca aaatgttgat ccatccaaca gattcagaaa gctttgaa

708

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

45
708
ADN

<220>
<223>

<400> 45
actactccct
cattcctgct

gaatgtacca
catcagaccc

agcaactctc
atggacatta

attcaacatc
ctacaaatat

ggttttggga
ctccatagtg

aagcaatcta
caaacattat

attgaatatt
tctagttgcg

attactggca
ttctacttgg

gatcacaaag
ctggtggtgg

catgatgagt
agcacaatct

aagccagaga
atactctata

axit nucleic md hda

ttcttcagtt
60

ccatttataa
120

aagtttttca
180

gaatagatgg
240

ggcttgatgg
300

attatgtttt
360

ctttttactt
420

atgtccccaa
480

caaaaggaca
540

gtggagaaaa
600

ggagaagagg
660

Trinh tu nhéan tao

gaatgaaata

cagaggtgaa

tgtctactgt

atcacaaaac

agaattttgg

acgaattgag

gggaaatcac

tgcaatcccg

cttcaactgt

caacctaaat

attatcttgg

-172-

K4230 sb 225

agaaatgtaa

catacaagtg

gatgttatat

ttcaatgaaa

ttgggcctag

ttggaagact

gaaaccaact

gaaaacCaaadg

ccagagggtt

ggtaaatata

aagtctcaaa

aacatgatgg

gcatgtatgc

caggtagtcc

cgtgggagaa

agaagatata

ggaaagacaa

atacgctaca

atttggtgtt

attcaggagg

acaaaccaag

atggaaggtt



26345

aaatcaacca aaatgttgat ccatccaaca gattcagaaa gctttgaa

708

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

46
708
ADN

<220>
<223>

<400> 4o
actactccct
cattcctgct

gaatgtacca
catcagaccc

agcaactctc
atggacatta

attcaacatc
ctacaaatat

ggttttggga
ctccatagtg

aagcaatcta
caaacattat

attgaatatt
tctagttgcg

attactggca
ttctacttgg

gatcacaaag
ctggtggtgg

catgatgagt
agcaagctct

aagccagaga
atactctata

aaatcaacca
708

axit nucleic m& hda

ttcttcagtt
60

ccatttataa
120

aagtttttca
180

gaatagatgg
240

ggcttgatgg
300

attatgtttt
360

ctttttactt
420

atgtccccaa
480

caaaaggaca
540

gtggagaaaa
600

ggagaagagg
660

aaatgttgat

Trinh tyu nhédn tao

gaatgaaata

cagaggtgaa

tgtctactgt

atcacaaaac

agaattttgg

acgaattgag

gggaaatcac

tgcaatcccg

cttcaactgt

caacctaaat

attatcttgg

ccatccaaca

-173-

K423S sb 225

agaaatgtaa

catacaagtg

gatgttatat

ttcaatgaaa

ttgggcctag

ttggaagact

gaaaccaact

gaaaacaaag

ccagagggtt

ggtaaatata

aagtctcaaa

gattcagaaa

aacatgatgg

gcatgtatgc

caggtagtcc

cgtgggagaa

agaagatata

ggaaagacaa

atacgctaca

atttggtgtt

attcaggagg

acaaaccaag

atggaaggtt

gctttgaa



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

477
705
ADN

<220>
<223>

<400> 47
actccctttc
tcctgctgaa

tgtaccacca
cagacccagc

aactctcaag
gacattaatt

caacatcgaa
caaatatggt

tttgggaggc
catagtgaag

caatctaatt
acattatatt

gaatattctt
agttgcgatt

actggcaatg
tacttgggat

cacaaagcaa
gtggtggcat

gatgagtgtg
acaatctaag

ccagagagga
ctctataaaa

tcaaccaaaa

705

<210>
<211>

48
705

axit nucleic m& héda

ttcagttgaa
60

tttataacag
120

tttttcatgt
180

tagatggatc
240

ttgatggaga
300

atgttttacg
360

tttacttggg
420

tcccececaatgce
480

aaggacactt
540

gagaaaacaa
600

gaagaggatt
660

tgttgatcca

26345

Trinh tu nhén tao

tgaaataaga

aggtgaacat

ctactgtgat

acaaaacttc

attttggttg

aattgagttg

aaatcacgaa

aatcccggaa

caactgtcca

cctaaatggt

atcttggaag

tccaacagat

-174-

K4230 sb 226

aatgtaaaac
acaagtggca
gttatatcag
aétgaaacgt
ggcctagaga
gaagactgga
accaactata
aacaaagatt
gagggttatt
aaatataaca
tctcaaaatg

tcagaaagct

atgatggcat

tgtatgccat

gtagtccatg

gggagaacta

agatatactc

aagacaacaa

cgctacatct

tggtgttttc

caggaggctg

aaccaagagc

gaaggttata

ttgaa



<212>
<213>

ADN

<220>
<223>

<400> 48
actccctttc
tcctgctgaa

tgtaccacca
cagacccagc

aactctcaag
gacattaatt

caacatcgaa
caaatatggt

tttgggaggc
catagtgaag

caatctaatt
acattatatt

gaatattctt
agttgcgatt

actggcaatg
tacttgggat

cacaaagcaa
gtggtggcat

gatgagtgtg
aagctctaag

ccagagagga
ctctataaaa

tcaaccaaaa
705

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

49
699
ADN

axit nucleic md hoda

ttcagttgaa
60

tttataacag
120

tttttcatgt
180

tagatggatc
240

ttgatggaga
300

atgttttacg
360

tttacttggg
420

tccccaatge
480

aaggacactt
540

gagaaaacaa
600

gaagaggatt
660

tgttgatcca

26345

Trinh tu nhén tao

tgaaataaga

aggtgaacat

ctactgtgat

acaaaacttc

attttggttg

aattgagttg

aaatcacgaa

aatcccggaa

caactgtcca

cctaaatggt

atcttggaag

tccaacagat

Trinh ty nhédn tao

-175-

K423S sb 226

aatgtaaaac

acaagtggca

gttatatcag

aatgaaacgt

ggcctagaga

gaagactgga

accaactata

aacaaagatt

gagggttatt

aaatataaca

tctcaaaatg

tcagaaagct

atgatggcat

tgtatgccat

gtagtccatg

gggagaacta

agatatactc

aagacaacaa

cgctacatct

tggtgttttc

caggaggctg

aaccCaagagc

gaaggttata

ttgaa



<220>
<223>

<400> 49
tttcttcagt
tgaatgtacc

accatttata
cagcaactct

caagtttttc
aattcaacat

cgaatagatg
tggttttggg

aggcttgatg
gaagcaatct

aattatgttt
tattgaatat

tctttttact
gattactggc

aatgtcccca
ggatcacaaa

gcaaaaggac
gcatgatgag

tgtggagaaa
taagccagag

aggadgaagag
aaaatcaacc

aaaatgttga
699

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

50
699
ADN

<220>
<223>

axit nucleic m& hda

tgaatgaaat
60

acagaggtga
120

atgtctactg
180

gatcacaaaa
240

gagaattttg
300

tacgaattga
360

tgggaaatca
420

atgcaatccc
480

acttcaactg
540

acaacctaaa
600

gattatcttg
660

tccatccaac

26345

aagaaatgta
acatacaagt
tgatgttata
cttcaatgaa
gttgggccta
gttggaagac
cgaaaccaac
ggaaaacaaa
tccagagggt
tggtaaatat
gaagtctcaa

agattcagaa

Trinh tu nhé&n tao

-176-

K4230 sb 228

aaacatgatg

ggcatgtatg

tcaggtagtc

acgtgggaga

gagaagatat

tggaaagaca

tatacgctac

gatttggtgt

tattcaggag

aaCaaaccaa

aatggaaggt

agctttgaa

axit nucleic ma& hda K423S sb 228

gcattcctgce

ccatcagacc

catggacatt

actacaaata

actccatagt

acaaacatta

atctagttgc

tttctacttg

gctggtggtyg

gagcacaatc

tatactctat



<400> 50
tttcttcagt
tgaatgtacc

accatttata
cagcaactct

caagtttttc
aattcaacat

cgaatagatg
tggttttggg

aggcttgatg
gaagcaatct

aattatgttt
tattgaatat

tctttttact
gattactggc

aatgtcccca
ggatcacaaa

gcaaaaggac
gcatgatgag

tgtggagaaa
taagccagag

aggagaagag
aaaatcaacc

aaaatgttga
699

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

51
684
ADN

<220>

<223>

<400> 51

tgaatgaaat
60

acagaggtga
120

atgtctactg
180

gatcacaaaa
240

gagaattttg
300

tacgaattga
360

tgggaaatca
420

atgcaatccc
480

acttcaactg
540

acaacctaaa
600

gattatcttg
660

tccatccaac

axit nucleic m& hda

26345

aagaaatgta

acatacaagt

tgatgttata

cttcaatgaa

gttgggccta

gttggaagac

CgJaaaccaac

ggaaaacaaa

tccagagggt

tggtaaatat

gaagtctcaa

agattcagaa

Trinh tu nhén tao

aaacatgatg

ggcatgtatg

tcaggtagtc

acgtgggaga

gagaagatat

tggaaagaca

tatacgctac

gatttggtgt

tattcaggag

aacaaaccaa

aatggaaggt

agctttgaa

K423Q sb 233

gcattcctgc

ccatcagacc

catggacatt

actacaaata

actccatagt

acaaacatta

atctagttgc

tttctacttg

gctggtggtg

gagcaagctc

tatactctat

gaaataagaa atgtaaaaca tgatggcatt cctgctgaat gtaccaccat

ttataacaga

60

-177-



ggtgaacata
ttttcatgtc

tactgtgatg
agatggatca

caaaacttca
tgatggagaa

ttttggttgg
tgttttacga

attgagttgg
ttacttggga

aatcacgaaa
ccccaatgca

atcccggaaa
aggacacttc

aactgtccag
agaaaacaac

ctaaatggta
aagaggatta

tcttggaagt
gttgatccat

ccaacagatt
684

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

52
684
ADN

<220>
<223>

<400> 52
gaaataagaa
ttataacaga

ggtgaacata
ttttcatgtc

caagtggcat
120

ttatatcagg
180

atgaaacgtg
240

gcctagagaa
300

aagactggaa
360

ccaactatac
420

acaaagattt
480

agggttattc
540

aatataacaa
000

ctcaaaatgg
660

cagaaagctt

axit nucleic md hoda

26345

gtatgccatc

tagtccatgg

ggagaactac

gatatactcc

agacaacaaa

gctacatcta

ggtgttttct

aggaggctgg

accaagagca

aaggttatac

tgaa

Trinh ty nhan tao

agacccagca

acattaattc

aaatatggtt

atagtgaagc

cattatattg

gttgcgatta

acttgggatc

tggtggcatg

caatctaagc

tctataaaat

K423s sb 233

actctcaagt

aacatcgaat

ttgggaggct

aatctaatta

aatattcttt

ctggcaatgt

aCaaagcaaa

atgagtgtgg

cagagaggag

caaccaaaat

atgtaaaaca tgatggcatt cctgctgaat gtaccaccat

60

caagtggcat gtatgccatc agacccagca actctcaagt

120

-178-



tactgtgatg
agatggatca

caaaacttca
tgatggagaa

ttttggttgg
tgttttacga

attgagttgg
ttacttggga

aatcacgaaa
ccccaatgca

atcccggaaa
aggacacttc

aactgtccag
agaaaacaac

ctaaatggta
aagaggatta

tcttggaagt
gttgatccat

ccaacagatt
684

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

53
660
ADN

<220>

<223>

<400> 53

ttatatcagg
180

atgaaacgtg
240

gcctagagaa
300

aagactggaa
360

ccaactatac
420

acaaagattt
480

agggttattc
540

aatataacaa
600

ctcaaaatgg
660

cagaaagctt

axit nucleic md& hda

26345

tagtccatgg

ggagaactac

gatatactcc

agacaacaaa

gctacatcta

ggtgttttct

aggaggctgg

accaagagca

aaggttatac

tgaa

Trinh tu nhéan tao

acattaattc

aaatatggtt

atagtgaagc

cattatattg

gttgcgatta

acttgggatc

tggtggcatg

agctctaagc

tctataaaat

K423Q sbé 241

aacatcgaat

ttgggaggct

aatctaatta

aatattcttt

ctggcaatgt

acCaaagcaaa

atgagtgtgg

cagagaggag

caaccaaaat

ggcattcctg ctgaatgtac caccatttat aacagaggtg aacatacaag

tggcatgtat

60

gccatcagac ccagcaactc tcaagttttt catgtctact gtgatgttat

atcaggtagt

120

ccatggacat taattcaaca tcgaatagat ggatcacaaa acttcaatga

aacgtgggag

180

-179-



aactacaaat
agagaagata

tactccatag
ctggaaagac

aacaaacatt
ctatacgcta

catctagttg
agatttggtg

ttttctactt
ttattcagga

ggctggtggt
taacaaacca

agagcacaat
aaatggaagg

ttatactcta
aagctttgaa

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

54
660
ADN

<220>
<223>

<400> 54
ggcattcctg
tggcatgtat

gccatcagac
atcaggtagt

ccatggacat
aacgtgggag

aactacaaat
agagaagata

tactccatag
ctggaaagac

atggttttgg
240

tgaagcaatc
300

atattgaata
360

cgattactgg
420

gggatcacaa
480

ggcatgatga
540

ctaagccaga
600

taaaatcaac
060

axit nucleic md8 hdba

ctgaatgtac
60

ccagcaactc
120

taattcaaca
180

atggttttgg
240

tgaagcaatc
300

26345

gaggcttgat

taattatgtt

ttctttttac

caatgtcccc

agcaaaagga

gtgtggagaa

gaggagaaga

caaaatgttg

Trinh ty nhé&n tao

caccatttat

tcaagttttt

tcgaatagat

gaggcttgat

taattatgtt

-180-

ggagaatttt

ttacgaattg

ttgggaaatc

aatgcaatcc

cacttcaact

aacaacctaa

ggattatctt

atccatccaa

K423s sb& 241

aacagaggtg

catgtctact

ggatcacaaa

ggagaatttt

ttacgaattg

ggttgggcct

agttggaaga

acCgaaaccaa

cggaaaacaa

gtccagaggg

atggtaaata

ggaagtctca

cagattcaga

aacatacaag

gtgatgttat

acttcaatga

ggttgggcct

agttggaaga



aacaaacatt
ctatacgcta

catctagttg
agatttggtg

ttttctactt
ttattcagga

ggctggtggt
taacaaacca

agagcaagct
aaatggaagg

ttatactcta
aagctttgaa

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

55
657
ADN

<220>
<223>

<400> 55
attcctgctg
catgtatgcc

atcagaccca
aggtagtcca

tggacattaa
gtgggagaac

tacaaatatg
gaagatatac

tccatagtga
gaaagacaac

aaacattata
tacgctacat

ctagttgcga
tttggtgttt

atattgaata
360

cgattactgg
420

gggatcacaa
480

ggcatgatga
540

ctaagccaga
600

taaaatcaac
660

axit nucleic m& hda

aatgtaccac
60

gcaactctca
120

ttcaacatcg
180

gttttgggag
240

agcaatctaa
300

ttgaatattc
360

ttactggcaa
420

26345

ttctttttac

caatgtcccc

agcaaaagga

gtgtggagaa

gaggagaaga

caaaatgttg

Trinh ty nhan tao

catttataac

agtttttcat

aatagatgga

gcttgatgga

ttatgtttta

tttttacttg

tgtccccaat

-181-

ttgggaaatc

aatgcaatcc

cacttcaact

aacaacctaa

ggattatctt

atccatccaa

K4230Q sb 242

agaggtgaac

gtctactgtg

tcacaaaact

gaattttggt

cgaattgagt

ggaaatcacg

gcaatcccgg

aCgaaaccaa

cggaaaacaa

gtccagaggg

atggtaaata

ggaagtctca

cagattcaga

atacaagtgg

atgttatatc

tcaatgaaac

tgggcctaga

tggaagactg

aaaccaacta

daaacCaaadga



tctacttggg
ttcaggaggc

tggtggtggc
caaaccaaga

gcacaatcta
tggaaggtta

tactctataa
ctttgaa

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

56
657
ADN

<220>
<223>

<400> 56
attcctgctg
catgtatgcc

atcagaccca
aggtagtcca

tggacattaa
gtgggagaac

tacaaatatg
gaagatatac

tccatagtga
gaaagacaac

aaacattata
tacgctacat

ctagttgcga
tttggtgttt

tctacttggg
ttcaggaggc

tggtggtggce
caaaccaaga

atcacaaagc
480

atgatgagtg
540

agccagagag
600

aatcaaccaa
657

axit nucleic mad& hda

aatgtaccac
60

gcaactctca
120

ttcaacatcg
180

gttttgggag
240

agcaatctaa
300

ttgaatattc
360

ttactggcaa
420

atcacaaagc
480

atgatgagtg
540

26345

aaaaggacac

tggagaaaac

gadgaagagga

aatgttgatc

Trinh tu nhén tao

catttataac

agtttttcat

aatagatgga

gcttgatgga

ttatgtttta

tttttacttg

tgtccccaat

aaaaggacac

tggagaaaac

-182-

ttcaactgtc

aacctaaatg

ttatcttgga

catccaacag

K423S sb 242

agaggtgaac

gtctactgtg

tcacaaaact

gaattttggt

cgaattgagt

ggaaatcacg

gcaatcccgg

ttcaactgtc

aacctaaatg

cagagggtta

gtaaatataa

agtctcaaaa

attcagaaag

atacaagtgg

atgttatatc

tcaatgaaac

tgggcctaga

tggaagactg

aaaccaacta

daaaacCaaaga

cagagggtta

gtaaatataa



26345

gcaagctcta agccagagag gagaagagga ttatcttgga agtctcaaaa

tggaaggtta

600

tactctataa aatcaaccaa aatgttgatc catccaacag attcagaaag

ctttgaa

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

57
699
ADN

<220>
<223>

<400> 57
tttttgcatc
aaattgcaca

actatctaca
ttcaaacagc

caggtattca
gatccagcat

aggatcgacg
tggatttgga

aggctggatg
gaagcagtcg

aactacattc
catcgagtat

ttctttcatc
aatcacgggc

aacattttga
ggatcacaaa

gcaaaggggc
gcacaatgtc

tgtggtgaga
gaaacccgag

cggcggagag
caaatcgacg

657

Trinh ty nhé&n tao

axit nucleic sequence md& hda 227KQ cua chd

tcaacgaaac gaagaatgtc gaacacaacg acattccggce

60

atagaggcga
120

atgtgtactg
180

ggtcccagaa
240

gggagttctg
300

tccggattga
360

tcggcaacca
420

acgcgctgcc
480

acgtgaactg
540

acaatctcaa
600

gtctgtattg
660

acatacgtcc

cgatgtaaag

cttcaacgag

gttgggactt

actggaggac

tgaaacgaat

agaacacaaa

tcccgaatca

cgggaaatac

gaagtcgcag

-183-

ggtatctact

tcaggatcgt

acatgggaga

gagaaaatct

tggaatgaca

tacaccttgc

gacctggtgt

tatagcgggg

aataagcagc

aatggacgcc

ccattagacc

catggacact

actaccgcta

acagcattgt

acaaacacta

accttgtgga

tttcgacatg

gatggtggtg

gagctcagac

tgtattcgat



26345

aaaatgctca tccaccccat cgactccgaa tcgtcggag

699

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

<220>
<223>

<400>

Ile
Ala

Arg
Lys

Asp
Glu

Thr
Phe

Val
Gln
65
80

Arg
Tyr

Tyr
Glu

Gln
Pro

Thr
His

Gly
His

Ser
His
50

Tyr

His

Ile
Lys

Gly
Lys

58
252
PRT

Trinh ty nhéan tao

201-460 K423del

58

Glu

Thr

Ile

35

Cys

Asp

Phe

Pro

Pro

20

Pro

Met

Asp

Gly

100

Thr

Phe

Ala

Val

Ser

85

Arg

Glu

Leu

Glu

Ala

Ile

70

Gln

Leu

Ile

Gln

Cys

Ile

55

Ser

Asn

Ser

Leu

Thr

40

Phe

-184-

Leu

Asn

25

Thr

Pro

Ser

Asn

Glu

105

Ser

10

Glu

Ile

Ser

Pro

Glu

90

Phe

Ser

Ile

Tyr

Asn

Trp

75

Thr

Trp

Lys

Arg

Asn

Ser

60

Thr

Trp

Leu

Pro

Asn

Arg

45

Gln

Leu

Glu

Gly

Arg

Val

30

Gly

Val

Ile

Asn

Leu

110

15

95



Ile
Glu

Glu
Tyr

Gly
Thr
145
160

Asn
Ser

175

Trp
Tyr

Gly
Asn

Lys
Gly

Ser
Thr
225
240

Met

Tyr
Leu

Asp
Leu
130

Asn

Gly

Val
Thr

Asp
Ser

Gly
Gly

Tyr
Leu
210

Trp
Lys

Leu

Ser

115

Trp

His

Pro

His

195

Asn

Lys

Ile

Ile

Lys

Glu

Asn

Lys

180

Trp

Lys

Ser

His

Val

Asp

Thr

Ala

165

Ala

Trp

Pro

Gln

Pro
245

Lys

Asn

Asn

150

Ile

Lys

His

Arg

Asn

230

Thr

26345

Gln

Lys

135

Tyr

Pro

Asp

Ala

215

Gly

Asp

Ser

120

His

Thr

Glu

His

Glu

200

Ser

Arg

Ser

-185-

Asn

Tyr

Leu

Asn

Phe

185

Cys

Lys

Leu

Glu

Tyr

Ile

His

Lys

170

Asn

Gly

Pro

Tyr

Ser
250

Val

Glu

Leu

155

Cys

Glu

Glu

Ser

235

Phe

Leu

Tyr

140

Val

Leu

Pro

Asn

Arg

220

Ile

Glu

Arg Ile

125

Ser Phe

Ala Ile

Val Phe

Glu Gly

190

Asn Leu

205

Arg Arg

Lys Ser



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

<220>
<223>

<400>

Thr
His

Gly
His

Ser
His

Tyr
His

Tle
Lys
65
80

Gly
Lys

Tyr
Leu

Asp
Leu

Thr
Asp

Ile
Thr

Gly
Val

Cys
Arg
50

Asp

Tyr

Phe
Tle

Ser
Glu

Trp
Gly

59
235
PRT

Trinh ty nhan tao

225-460 K423del

59

Pro

Pro

Met

35

Asp

Gly

Gly

Ile

Lys

115

Phe

Ala

20

Tyr

Val

Ser

Arg

Val

100

Asp

Leu

Glu

Ala

Ile

Gln

Leu

85

Lys

Asn

Gln

Cys

Ile

Ser

Asn

70

Asp

Gln

Lys

26345

Leu Asn

Thr Thr

Arg Pro

40

Gly Ser

55

Phe Asn

Gly Glu

Ser Asn

His Tyr

120

-186-

Glu

Ile

25

Ser

Pro

Glu

Phe

Tyr

105

Ile

Ile

10

Tyr

Asn

Trp

Thr

Trp

90

Val

Glu

Asn

Ser

Thr

Trp

75

Leu

Leu

Tyr

Asn

Gln

Leu

60

Glu

Arg

Ser

Val

Gly

Val

45

Ile

Asn

Leu

Ile

Phe

125

Lys

Glu

30

Phe

Gln

Tyr

Glu

Glu

110

Tyr

15

95



Asn His
Gly Asn
130

Val Pro
Thr Trp
145
160

Asp His
Ser Gly

175

Gly Trp
Gly Lys

Tyr Asn
Leu Ser

Trp Lys
Lys Met
210

Leu Ile
225

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

<220>
<223>

<400>

26345

Glu Thr Asn Tyr Thr Leu His

135

Asn Ala Ile Pro Glu Asn Lys

150

Lys Ala Lys Gly His Phe Asn

165

Trp Trp His Asp Glu Cys Gly

180 185

Lys Pro Arg Ala Ser Lys Pro

195 200

Ser Gln Asn Gly Arg Leu Tyr
215

His Pro Thr Asp Ser Glu Ser
230

60
234
PRT
Trinh tu nhén tao

226-460 K423del

60

-187-

Leu

Asp

Cys

170

Glu

Glu

Ser

Phe

Val

Leu

155

Pro

Asn

Ile

Glu
235

Ala

140

Val

Glu

Asn

Arg

Lys

220

Ile

Phe

Gly

Leu

Arg

205

Ser

Thr

Ser

Tyr

Asn

190

Thr



Thr
Asp

Ile
Thr

Gly
Val

Cys
Arg

Asp
Tyr
65
80

Phe
Tle

Ser
Glu

Trp
Gly

His
Asn

Pro
Trp

Pro
Gly

Pro
Ser

Met
Tyr

Asp
Ile
50

Gly
Gly

Gly
Tyr

Ile
Asp

Lys
Asn

Glu
Val
130

Asn
Asp

Phe

Ala

Tyr

35

Val

Ser

Arg

Val

Asp

115

Thr

Ala

Leu

Glu

20

Ala

Ile

Gln

Leu

Lys

100

Asn

Asn

Ile

Gln

Cys

Ile

Ser

Asn

Asp

85

Gln

Lys

Tyr

Pro

Leu

Thr

Arg

Phe

70

Gly

Ser

His

Thr

Glu

26345

Asn

Thr

Pro

Ser

55

Asn

Glu

Asn

Tyr

Leu

135

Asn

Glu

Ile

Ser

40

Pro

Glu

Phe

Tyr

Ile

120

His

Lys

-188-

Ile

Tyr

25

Asn

Trp

Thr

Trp

Val

105

Glu

Leu

Asp

Arg

10

Asn

Ser

Thr

Leu

90

Leu

Tyr

Val

Leu

Asn

Arg

Gln

Leu

Glu

75

Gly

Arg

Ser

Ala

Val

Val

Gly

Val

Ile

60

Asn

Leu

Ile

Phe

Ile

140

Phe

Lys

Glu

Phe

45

Gln

Tyr

Glu

Glu

Tyr

125

Thr

Ser

His

His

30

His

His

Lys

Lys

Leu

110

Leu

Thr

15

95



145
160

His Lys
Gly Gly

175

Trp Trp
Lys Tyr

Asn Lys
Ser Trp

Lys Ser
Met Leu
210

Ile His
225

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

<220>
<223>

<400>

150

Ala Lys Gly His

165

Trp His Asp Glu

180

Pro Arg Ala Ser

195

Gln Asn Gly Arg

Pro Thr Asp Ser
230

6l
232
PRT
Trinh ty nhén tao

228-460 K423del

6l

26345

Phe Asn

Cys Gly

Lys Pro

200

Leu Tyr

215

Glu Ser

Cys

Glu

185

Glu

Ser

Phe

155

Pro Glu

170

Asn Asn

Gly Tyr

Leu Asn

Ser

190

Arg Arg Arg Gly Leu

Ile Lys

Glu

205

Ser Thr

220

Lys

Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys His Asp Gly

Ile Pro
1

Ala Glu
Gly Met

5

10

Cys Thr Thr Ile Tyr Asn Arg Gly Glu His Thr Ser

20

-189-

25

30

15



Tyr
Cys

Val
Asp

Ser
Phe
65
80

Arg
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Ile
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