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Linh vie ky thuit dwoc dé cap
Sang ché @& cap dén linh vuc sinh hoc phén tir, duge 1y, va y té.
Tinh trang k§ thuit ciia sdng ché

Chét trc ché trypsin niéu (Urinary Trypsin Inhibitor - UTI), con goi 14 ulinastatin,
uristatin, urinastatin, ulistin, chit &c ché 30 ciia ngudi (human inhibitor 30 - HI-30),
mingin v& bikunin, 13 chét tc ché proteaza véi phan tir lwong khoang 40kD. UTI c6
trong nude tiéu va mau ctia ngudi (WUTI) va ¢6 nhiéu hoat tinh sinh Iy nhu téc dung trc
ché ho serin proteaza, nhu trypsin, a-chymotrypsin, plasmin, cathepsin-G va elastaza
bach céu. UTI cling c6 tac dung diéu bién mién dich, va chét nay co thé diéu chinh
gidm céc xytokin gy viém, nhu yéu t6 hoai tir khéi u o (tumor necrosis factor-o. -
TNF-a), interleukin-1 (IL-1) va interleukin (IL-6). Ngoai ra, UTI cling can tr& dudng
truyén tin hiéu qua trung gian dime c¢6 hoat tinh PDGF-D (PDGF-DD)/PDGF-BBR

bang cach trung hoa dime.

hUTI d& duoc cdp phép luu Ivu hanh va mdt sin phim cé ban trén thi trudng
Nhat véi tén goi Miraclid va chét nay nay dugc tach tir nude tidu ctia ngudi. Thuc té,
hUTI tach tir nuée tiéu cia ngudi hién c6 ban boi boi mot sb nha san xudt dé didu tri
bénh viém tuy va ching suy tudn hoan cp do sdc gay ra.

UTI 14n déu tién duoc san xudt & ngudi dudi dang tién protein goi 1a AMBP (tién
chét al-microglobulin/bikunin), ma duoc ma héa trén nhiém sdc thé s§ 9 ctia nguoi.
Su thuy phin protein AMBP tao ra UTI tu do chira 143 axit amin. UTI chira hai ving
Kunitz ma da biét 1a (e ché cac serin proteaza, c6 céc axit amin phi cAu tric nim bén
sudn trén cac dau tan cing N va C ciia UTI. Hai viing ndy dugc trong doi 1a tao ra tinh
dac hiéu khac nhau trong trc ché proteaza, nh¢ céc axit amin khic nhau li€én quan dén
lién két proteaza. Vi tinh twong tw nhu cac chit e ché serin proteaza khac (vi du
BPTL, chét tic ché trypsin tuy bd), ¢ thé danh gia ring hai axit amin chi yéu dé we ché
proteaza bao gdm Met26 (ving Kunitz 1) va Arg88 (ving Kunitz 2). Méi lién quan
ctia cac phin khac nhau cta UTI trong viée trc ché cac proteaza khac nhau rat it duoc

biét dén, nhung viéc loai bé ving Kunitz 1 da thé hién 13 thay dbi tinh dic hiéu
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proteaza, cho thiy hoat tinh trc ché méi chéng lai yéu t& Xa va kallikrien huyét trong.
UTI ddy da d6 dai khong thd hién kha ning we ché hai proteaza nay (Morishita et al.,
Thrombosis Research 1994, vol 73 (3/4) p193-204). UTI ciing gdm hai dudng gin vao,
mdt dudng duge lién két O & Ser10 va mot dudng lién két N & Asn45. Thoi gian ban
thai ctia UTI & loai gam nhim va & ngudi 14 4-30 phut (Fries et al, International
Journal of Biochemistry va Cell Biology, 2000, vol 32, p 125-137).

Protein dung hop UTI cin phai chira trinh ty axit amin duge t6i wu hoa, bao gdm
cée vi tri khoi ddu va két thiic t6t nhit cta cac ving UTI bat ky, va ¢6 thé dugc dung
hop véi protein khéc dé ting cudng cac dic tinh nhu kha ning biéu hién, tinh ché, thoi
gian ban thai, va d6 6n dinh. Trinh tu chinh x4c ctia hop phin dung hop can dugc x4c
dinh va c6 thé bao gdm nhiéu lién két, didm khoi dau/két thic, va/hodc vi tri dot bién

ma c6 thé thay dbi céc dic tinh chirc ning ciia hop phan dung hop.

Céc bién thé cua ulinastatin thu duge tir nuée tiéu di biét qua WO199856916,
US5792629, US5407915, US5409895, US7019123, va US6583108. Khai niém protein
dung hop cta ulinastatin (va cdc bién d6i ctia né) dd dugc bdc 10 trong
US20080181892, US5541288, va US20080255025. Cac protein dung hop UTI nhét
dinh dugc mo ta trong CN 103044554A. Céac protein dung hop theo CN 103044554A
c6 lién quan dén c4c bién thé ddc hiéu trong ving Fe, c6 thé 13 ¢ tranh cac tic dung
duoc Iy qua trung gian Fc bt ky (ADCC, CDC). Céc tac gia sing ché da bit ngd phat
hién ring UTI-Fc véi IgG1 kiéu dai dwoc dung nap t6t va 1am ting dang ké thoi gian
ban thai. Twong tw, so voi cac protein dung hop UTI theo CN 103044554A, cac
protein dung hop UTI theo sang ché, cu thé 1a SEQ ID NO:1, thé hién dd 6n dinh nhiét

16m hon.
Ban chit k§ thuat ciia sing ché

Sang ché dé& xuit cic protein dung hop UTI, duge phim chira cac protein niy,

phuong phép tao ra, va viéc str dung céc protein nay.

Sang ché d& xuat protein dung hop UTI, chta ving UTI va hop phan dung hop
trong d6 ving UTI duoc lién két hoat déng v6i hop phin dung hop. Séng ché dé xuit
protein dung hop UTI, chita ving UTI va ving Fc trong d6 ving UTI dugc lién két
hoat dong vé6i ving Fe. Sang ché cling dé xuét protein dung hop UTI phén 14p nhu

dugc mo ta trong ban mo ta.
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Theo mét s6 phuong 4n, sang ché d& xuét protein dung hop UTI, chtra trinh tu
bao gdbm SEQ ID NO: 1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, va 29. Theo mot
phuong 4n, sang ché @& xut protein dung hop UTI chira SEQ ID NO:1. Theo mdt
phuong 4n, sang ché @ xuit protein dung hop UTI chita SEQ ID NO:3. Theo mot
phwong 4n, séng ché & xut protein dung hop UTI chita SEQ ID NO:5. Theo mdt
phuong 4n, sang ché @& xuit protein dung hop UTI chira SEQ ID NO:7. Theo mdt
phuong 4n, sang ché dé xuét protein dung hop UTI chira SEQ ID NO:9. Theo mét
phuong 4n, sing ché d& xuét protein dung hop UTI chita SEQ ID NO:11. Theo mét
phuong 4n, sing ché @& xuit protein dung hop UTI chira SEQ ID NO:13. Theo mét
phuong 4n, sang ché d& xuét protein dung hop UTI chita SEQ ID NO:15. Theo mét
phuong 4n, séng ché d& xult protein dung hop UTI chita SEQ ID NO:17. Theo mét
phuong 4n, sng ché d& xuét protein dung hop UTI chita SEQ ID NO:19. Theo mét
phuong 4n, sang ché @& xut protein dung hop UTI chita SEQ ID NO:ZI. Theo mot
phuong an, sang ché dé xuét protein dung hop UTI chita SEQ ID NO:23. Theo mét
phuong 4n, sang ché dé xuét protein dung hop UTI chira SEQ ID NO:25. Theo mét
phuong 4n, séng ché dé xuét protein dung hop UTI chita SEQ ID NO:27. Theo mét
phuong 4n, sang ché dé xuét protein dung hop UTI chira SEQ ID NO:29.

Theo mdt phuong 4n khac clia sang ché, sang ché @& xuét trinh tw axit nucleic ma
héa protein dung hop UTI bao gém céc protein dung hop UTI dwoc md ta trong ban
md ta. Ngoai ra, sang ché dé xuit trinh tw ADN néu trong SEQ ID NO: 2, 4, 6, 8, 10,
12,14, 16, 18, 20, 22, 24, 26, 28, va 30. Theo mdt phuong an, axit nucleic mad héa
protein dung hop UTI con chira thém vecto chira trinh tu didu khién ma lién két hoat
dong véi axit nucleic ndy. Theo mdt phuong an khéc, sang ché d& xuét t& bao chu
mang trinh tu axit nucleic ma mi héa protein dung hop UTI, nhu té bao ddng vt co
v, t& bao con tring, t& bao E. coli hoic t& bio ndm men, va duy tri té bao chi nay
trong céc diéu kién biéu hién phan tir protein dung hop.

Theo mdt phuong an khac, sang ché d& xuit dugc phim chira protein dung hop
UTI duoc mb ta trong ban md ta va chit mang hoic ta duoc duoc dung.

Theo mdt phuong 4n khéc, sang ché d& xut phuong phap didu tri réi loan lién
quan dén UTI bao gbm viéc cho bénh nhan cén didu tri str dung lwong hiru hidu protein

dung hgp UTI dugc md ta trong ban mo ta.
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Tic 13, séng ché @& xuét viéc str dung protein dung hop UTI lam thuéc, bao gdm
viéc san xuét thubc, va sir dung protein dung hop UTI dugc mé ta trong ban md ta dé

diéu tri cac r6i loan lién quan dén UTI dugce mo ta trong ban mo ta.
MBS ta vin tit cdc hinh vé
Fig. 1 CAu tric ving UTI va céc vi trf glycosyl héa.
Fig. 2 Hai c4u triic UTI-Fc cho thiy cac lién két bi thay doi.
Fig. 3 Céc chu triic UTI-Fc khéc nhau theo séng ché.

Fig. 4 Chién thuét ldp ghép ADN (SLIC) dwoc ding trong xay dung chu truc
dung hgp UTL

Fig. 5 Uc ché hoat tinh proteaza (trypsin) bang UTI va UTI-Fc1, SEQ ID NO:1

Fig. 6 Uc ché hoat tinh proteaza (chymotrypsin) bang UTI-Fcl va UFCI, SEQ
ID NO:1.

Fig. 7 Uc ché hoat tinh proteaza (nhiéu loai proteaza) bang UTI-Fcl va UFCI,
SEQ ID NO:1.

Fig. 8 Uc ché sy tiét xytokin (IL-6) bang UTI va UTI-Fcl, UTI-Fc, SEQ ID
NO:1.

Fig. 9 Hiéu suit tinh ché ctia c4c protein dung hop UTL

Fig. 10 T4c dung ctia SEQ ID NO:1 1én C5a do LPS gay ra & chut nhit C3H.
M ta chi tiét sang ché

Sang ché dé xuét protein dung hop UTI, chtta vimg UTI va hop phén dung hop

trong d6 ving UTI dugc lién két hoat dong vé6i hop phan dung hop. Cac protein dung

hop UTI theo sang ché c6 tac dung tic ché c4c proteaza, bao gdm trypsin.

Theo mdt s& phwong 4n, hop phin dung hop 13 polypeptit Fc. Theo mdt s6
phuong 4n, hop phin dung hop 13 polypeptit Fc ngudi. Theo mot sd phwong 4n, hop
“phin dung hop 12 (cic) dang tuong tu polypeptit Fc ngudi. Theo mét s6 phuong an,
hop phéan dung hop 13 (cac) doan twong tw polypeptit Fc ngudi. Theo cic phwong 4n
khac hop phan dung hop 1a polypeptit Fc chudt nhit. Theo cac phuong an khéc hop
phin dung hop 1 polypeptit Fc chudt cong.
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Theo mét s phuong 4n, hop phin dung hop 14 albumin ngudi. Theo mot sb
phuong 4n, hop phin dung hop 13 dang tuong tw albumin ngudi. Theo mdt sd phuong
4n, hop phin dung hop 14 albumin ngudi cai bién. Theo mdt sé phuong 4n, hop phin

dung hop 12 doan albumin nguoi.

Theo mét s6 phuong 4n, ving UTI 1& UTI ngudi (hUTI). Theo mdt sb phuong
an, ving UTI 12 dang twong tu hUTL. Theo mdt s6 phwong 4n vimg UTI 13 doan hUTT.
Theo mdt s phuong 4n, protein dung hop UTI chira ving hUTI kiéu dai.

Theo mdt s phwong 4an, protein dung hop UTI chira ving UTI nguoi kiéu dai va
ving Fe ngudi. Theo mot s§ phuong 4n, protein dung hop UTI chira ving hUTI kiéu

dai, va vung lién két, va vung Fc nguoi.

Theo mét sd phuong 4n, protein dung hop UTI chira ving UTI ngudi kiéu dai va
albumin ngudi hodc dang twong tw cia nd hodc doan cuia nd. Theo mot ) phuong an,
protein dung hop UTI chita ving hUTI kidu dai, viing lién két, va albumin ngudi hodc

dang tuong tu cia nd hodc doan cua no.

Theo mot sd phuong 4n, ving Fc lién két v6i thu thé Fc trén té bao ngudi. Theo
mdt sb phuong 4n, thoi gian béan thai trong huyét thanh ctia phan tir ndy dai hon dang
ké so v6i thoi gian ban thai trong huyét thanh ctia ving UTI don ddc. Theo mot s&
phwong 4n, hoat tinh e ché proteaza ctia ving UTI ctia phan tir niy 12 bang hodc 16n
hon so véi ctia vimg UTI don doc. Theo mot s6 phuong 4n, viéc sit dung phan tir ndy
cho chudt nhit 1am giam cac phan {mg viém, bao gdm, nhung khong chi giéi han &
gidm mirc hoat hoa cac té bao mién dich hoic gidm mirc san sinh, mirc tiét ra hodc

hoat tinh ctia cac xytokin hodc chemokin.

Cén hiéu ring ving UTI ¢6 thé lién két hoat dong v6i hop phan dung hop bang
ving lién két.

Sang ché d& xut protein dung hop UTI, chta ving UTI dugc dung hop véi
polypeptit dugc chon tir nhém gdm a) ving Fc, b) dang tuong ty ving Fe, va ¢) doan
cua ving Fc trong d6 ving UTI duge dung hop véi ving Fe, dang twong tu cua no,
hodc doan cua né bang ving lién két. Sang ché dé xuét protein dung hop UTI, chira
vung hUTI dugce dung hop véi polypeptit duoc chon tir nhém gbm a) ving Fc, b) dang
twong tu ving Fe, va ¢) doan cia vung Fc trong d6 ving hUTI dugc dung hop véi

vung Fc, dang tuong tu ctia nd, hodc doan cuia no bing ving lién két.
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Cac protein dung hop theo sdng ché bao gom céac protein c6 dang monome va
multime duge tao ra bang cich phan giai khang thé nguyén ven hoic dugc san xut

bang phuong phap khac.

Thuat ngit ‘multime” va “dang multime” chi cac protein trong d6 cac vung Fc
ho#ic cac phan tir chita viing Fc ¢6 hai hay nhiéu chudi polypeptit dugc lién két cong
héa tri, khong cdng hoéa tri, hodc cd ca tuong tic cdng hda tri va khong cdng hda tri.

Thuét ngtt multime bao gdm thuat ngir dime.

Thuét ngit “dime” chi cdc protein trong d6 cac ving Fc hodc phan tir chira ving
Fc ¢6 hai chudi polypeptit dugc lién két cong hoa tri, khong cong hoa tri, hodc cb ca
tuong tac cong hoda tri va khong cong hoa tri. Tac 13, thuat ngit “dime” chi cac protein
dung hop UTI trong d6 hai ving Fc duoc lién két cong héa tri, khong cong héa tri,
hodc ¢o ca tuong tac cdng hoéa tri va khdng cong hoa tri. Cu thé hon, thut ngtt “dime”

chi c4c protein dung hop UTI trong d6 hai viing Fc dugc lién két cong hoa tri.

Séang ché dé xuét protein dung hop UTI, chtta ving UTI dung hop véi polypeptit
duoc chon tir nhém gdm a) albumin, b) dang twong ty albumin, c¢) doan ctia albumin.
Sang ché d& xuit protein dung hgp UTI, chita ving hUTI dwoc dung hop véi
polypeptit dwoc chon tir nhém gdm a) albumin ngudi, b) dang tuong tw albumin, va c)
doan ctia albumin trong d6 viing hUTI dugc dung hop véi albumin, dang twong tu cia
n6, hodc doan ciia né bang ving lién két.

Pinh nghia cac thuit ngit

Céc thuat nglt dugc sir dung trong ban md ta va yéu cau bao hd duoc dinh nghia
nhu dudi day trir khi duge chi dinh khac.

Nhu duoc sir dung ¢ day, cac thuat nglt “dugc lién két,” “dugc dung hop,” hay
“dung hop” duoc st dung thay dbi 14n nhau.

Céc thuét ngft ndy chi viée két ndi véi nhau ciia hai hay nhidu phan tir hogc thanh
phin hodic ving, theo cach bét ky bao gdm lién hgp héa hoc hodc cach téi t6 hop.
Phuong phép lién hop hoa hoc 13 da biét trong linh vyc nay.

“Protein dung hop” chi polypeptit c6 hai hay nhidu phan dugc lign két cong hoa
tri v&i nhau, trong dé6 mdt hodc nhidu phén nay thu dugc tir cac protein khdc nhau. Hai

phin c6 thé duoc lién két truc tiép bing lién két peptit don (vi dy, cac phan dugc lién
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két true tiép v6i nhau) hodc thdng qua peptit lién két chira mot hodc nhidu gbc axit
amin (vi du b.%ng mot axit amin hodc trinh ty axit amin xen k& gifta cac phﬁn). Noi
chung, ADN m3 héa hai phin ndy va ciu lién két s& nim trong khung doc v&i nhau va

dwoc tao ra bing cach str dung céc k¥ thuat tai tb hop.

“Ving UTI” 1a protein hodc peptit ma bit chudc hoat tinh ctia UTI. Can hiéu
rang ving UTI theo sang ché c6 thd duogc thay dbi sao cho chiing thay ddi céc trinh tur
c6 trong ty nhién hodc trinh tu tu nhién ma tir d6 thu duge ching, trong khi van gift
dwoc hoat tinh mong mudn cua trinh tu tu nhién. T6t hon, néu ving UTI 12 UTI ngudi
(hUTI) ty nhién, dang tuong ty, va bién thé cia nd. Cac bién thé ctia hUTI bao gdm
thay thé hodc thay d6i mot hogic nhiéu axit amin cta hUTI tw nhién ma khong phai 1a
dic diém ciu tric can thiét hay tao ra hoat tinh chitc ning, bao gbm cac phép thé bao
toan. Cac bién thé cta hUTI bao gdm loai bd hoic chén thém mot hoic nhidu axit
amin trong hUTI tu nhién ma khong phai 13 dic diém cAu triic can thiét hay tao ra hoat
tinh chirc ning. Céc bién thé ciia hUTI bao gdm thay thé hay thay doi mdt hoic nhiéu
axit amin cta hUTI tu nhién dé thay d6i mot hodc nhiéu tinh chét hojc hoat tinh. Céc
bién thd cua hUTI bao gdm loai b hay chén thém mot hodc nhidu axit amin trong
hUTI tu nhién dé thay déi mét hodc nhiéu tinh chét hodc hoat tinh ctia UTL Cac bién
thé cta hUTI bao gdm x6a bd hoic thay dbi cac vi tri glycolsyl héa trong UTI nguoi tw
nhién. Céc bién thé cua hUTI bao gdm loai bo hodc thay dbi mot hodc nhiéu ving
Kunitz. C4c bién thé ctia hUTI ¢6 thé dugc tao ra bang cac k¥ thuat chudn, nhu gay dot
bién c6 dinh hudng vi tri va giy dot bién bang PCR.

Trinh tu gbc axit amin ciia ving hUTI tai td hop dugc néu trong SEQ ID NO:31.
N6i chung, ving UTI bao gdm trinh tw trong ddng it nhat 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc
99% v&i ving hUTI téi t6 hop dugce néu trong SEQ ID NO:31.

“Ving Fc” 1a polypeptit chita ving hing dinh ctia khang thé ngoai trlr ving
globulin mifn dich ving hing dinh thir nhit vi trong mét sb truong hop, mot phan
hodc toan bd ving ban 1&. Do d6, ving Fc chi phan khong lién két khang nguyén ctia
khéng thé, & dang monome hodc multime. Khéng thé ma tir d6 tao ra ving Fc arises t6t
hon 13 ¢6 ngudn gbe tir ngudi va c6 thé 13 gobulin mién dich bat ki, du IgG1 va IgG2

dugc uu tién.
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Ving Fc bao gdm ving ban 18 cia chudi ning. Thuat ngit “ban 1&” hoic “ving
ban 18” hodc “viing ban 1& ctia khang thé” hogic “ving ban 18 cua globulin mién dich” &
day c6 nghia 1a polypeptit linh hoat chita cic axit amin nim gifta c4c ving hing dinh
thir nhit va tht hai ctia khang thé, ngay phia trudce vi tri phan cit bing papain. Theo
do, dbi véi IgG, ving Fe bao gdm cac ving CH2 va CH3 cua globulin min dich va
viing ban 18 gitta CH1 va CH2. Mic du gi6i han ving Fc c6 thé thay dbi, ving Fec
chudi ning IgG ngudi thudng duoc xac dinh 14 bao gdm céc gbc C226 hoic P230 dén
dAu tn cling carboxyl ctia n6, trong d6 viéc danh s 13 theo chi s6 EU va theo Kabat.
Theo mét s6 phuong 4n, nhu duoc md ta day du hon dudi ddy, cic thay ddi vé axit
amin duoc tao ra trong ving Fe, ching han dé thay ddi kha nang lién két v6i mot hodc

nhiéu thy thé FeyR hoic thu thé FcRn.

Theo d6, theo c4c phuong 4n nhét dinh, thut ngi ving Fc bao gbm ving ban 18
ma c6 thé duoc cét cut, sira ddi bang cach thay thé, x6a bo va/hodc chén thém va ca
viing ban 18 d3 stra d6i hodic khong c6 thé 13 vi tri gin két ctia ving lién két.

“Dang tuong tu vung Fc¢” chi phan tr hodc trinh tu ma dugc stra ddi tir Fe tu
nhién nhung van chira vi tri 1ién két cho thu thé du phong. Thuét ngit dang tuong tu
ving Fc bao gdm phan tir hodc trinh ty ma dwoc lam gidng nhu cua ngudi tr Fe tu
nhién khong phai cta nguoi. Thudt nglt dang twong tu vung Fce cling bao gdm phan tir
hodc trinh tu ma khong cd, hodc ¢ céc thay d6i mot hodc nhiéu gbc Fe ty nhién ma
anh hudng hodc c6 lién quan dén sy hinh thanh disulfua, khong twong thich véi té bao
chu, khéng ddng nhéit & ddu tn cting N khi biéu hién, d6 6n dinh, glycolsyl hoa, tuong

tac v6i bd thé, lien két vé6i thu thd Fe du phong va/hodic tuong tac véi thu thé Fey.

Thuét ngtt “cac doan cta viing Fc” hodc “doan cuia ving Fc” chi Fc tu nhién ma
tr d6 mot hodc nhiéu vi tri d& dugc loai bé trong d6 (cac) vi tri d4 loai bé ndy khdng
tao ra cac dic diém cAu truc hodc hoat tinh chirc ning cén thiét d6i vé6i protein dung
hop theo sang ché. Cac doan cia ving Fe bao gdm x06a bo cac gbe tir Fc ty nhién hodc
cét cut Fe tu nhién va c6 th bao gdm phép thé cac gbe con lai. Cac gbe duogce chén vao
hodc duoc thay ddi (vi du, cac gbc duoc thé) c6 thé 14 axit amin tw nhién hodc axit

amin duoc thay di, gia peptit, axit amin khong tu nhién, hogic D-axit amin.

N6i chung, ving Fc bao gdm trinh tr ma twong ddng it nhit 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
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98%, hodc 99% véi 1gGl, 1gG2, IgG3, 1gG4, IgD, IgA, IgE, hodc IgM, trong IgG1
hodc IgG2 ngudi cu thé.

Thuat ngit ving Fc bao gdm Fc ty nhién va cic dang tuong tu Fc va bao gdm
dang monome va multime dugc tao ra bing cach phéan giai khang thé nguyén ven hodic

tao ra bang céc phwong phép khic.

Theo céc phuong 4n nhét dinh, ving Fc chtra it nhét mot ving ban 18 (ving ban
18 trén, gitta va/hodc dudi), ving CH2 (hoic bién thé doan ciia né), va ving CH3 (hoic
bién thé hodc doan cila nd). Theo mét phuong an khéc, ving Fc chira ving ban 18
(vung ban 1 trén, gitta va/hodc dudi), ving CH2 (hodc bién thé doan ctia no), va vung
CH3 (hoic bién thd hoic doan ctia nb). Theo cc phuong 4n khéc nhét dinh, ving Fe
chira viing ban 18 (viing ban 18 trén, gitta va/hodc dudi), ving CH2 (hodc bién thé doan
ctia nd), ving CH4 (hodc bién thé hoic doan cua nd), va ving CH4 (hoic bién thé
hodc doan cua nd). Theo mot phuong 4n khéc, ving Fc bao gdm ving ban 1& (ving
béan 18 trén, gifta va/hodc dudi) va ving CH2. Theo mdt phuong 4n khac, ving Fc bao
gbdm ving ban 18 (ving ban 1& trén, gitta va/hodc duéi) va ving CH3 (hodc bién thé
hodc doan ciia né). Theo mdt phuong 4n khac, ving Fc bao gdm ving CH2 (hoic bién
th8 hodc doan ciia nd), va ving CH3 (hoic bién thé hoic doan ctia nd). Theo mot
phuong 4n khac, ving Fc bao gém ving CH2 hoan chinh va ving CH3 hoan chinh.
Theo mdt phuong 4n khéc, ving Fc bao gdbm ving CH2 hoan chinh va ving CH3 hoan
chinh. Theo mdt phwong an, ving Fc theo sang ché bao gdm it nhit mot phan ciia phan
ttr Fc da biét trong linh vuc nay 14 can thiét dé lién két FcRn. Theo mdt phuong 4n
khac, ving Fc theo sang ché bao gdm it nhit mot phin ciia phan tir Fc di biét trong
linh vuc ndy 13 cin thiét d& lién két Protein A. Theo mdt phwong 4n khéc, ving Fe theo
sang ché bao gdm it nhit mot phin cta phéan tir Fc di biét trong linh vyuc ndy 1a can

thiét dé lién két Protein G.

Theo sang ché, ving Fc néi chung chi polypeptit chira tAt c4 hodic mot phan cia
ving Fe ciia chudi ning globulin mién dich. Nhu d4 théo ludn trén ddy, ving Fc bao
gdm nhung khong gi6i han & cic polypeptit chira toan b ving ban 18, cac ving CHI1,
CH2, va/hodc CH3 ciing nhu doan cta cac peptit nhu vy chira, vi du, ving ban 18, cac
ving CH2 va CH3. Ving Fe ¢6 thé thu duoc tir globulin bét ky ciia loai va/hogc kiéu
phu bét ky, bao gdbm nhung khdng gi6i han &, khéng thé IgG1, 1gG2, 1gG3, IgG4, IgD,
IgA, IgE, hodc IgM cia nguodi. Ving Fc bao gdm hai ving globulin mién dich ving
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hang dinh cudi ctia IgA, IgD, va IgG, ba ving globulin mién dich ving hing dinh cudi
ctia IgE va IgM, va ving ban 18 linh hoat nim & d4u tin ciing N cia cdc ving ndy. Dbi

véi IgA va IgM, Fe c6 thé bao gdm chubi J.

Ving Fe nhu duge st dung & diy bao gdm céc phan tir Fc ty nhién va bién thé
Fc. Nhu véi céc protein bién thé Fc va Fc tw nhién, thudt ngit ving Fc bao gdm céc
phan tir dang monome va multime, dwoc phan giai tir khang thé hoic duoc tao ra theo

cach khac.

Nhu d3 néu & day, cn hiéu ring ving Fe bat ky c¢6 thé duoc thay dbi sao cho n6
thay ddi trong trinh ty axit amin tir ving Fc tw nhién ctia phan tir globulin mién dich c6
trong ty nhién. Theo cic phuong én lam vi du nhét dinh, vung Fe gilt dugc chirc ndng
tac dong, vi du, lién két FeyR. Theo céc phuong 4n lam vi du nhét dinh, ving Fc

khéng c¢6 chirc ning tac dong, vi dy, lién két FeyR.

Ving Fc theo sang ché c6 thé thu duge tir cac phan tir globulin mién dich khéc
nhau. Vi du, ving Fc c6 thé bao gdm ving CH2 va/hoic CH3 thu dugc tir [gG1 va
ving ban 1& thu dwoc tir IgG3.

Theo mot s6 phwong 4n, céc protein dung hgp UTI bao gbm ving Fe. Ving Fc
hitu dung dé san xuét cac protein dung hop UTI theo sang ché ¢6 thé thu dugc tir mot
s6 ngudn khac nhau. Theo cac phuong 4n duge uu tién, ving Fc cla protein dung hop
UTI thu dugc tir globulin mién dich nguoi. Tuy nhién, can hidu ring ving Fc c6 thé
thu duoc tir globulin mién dich cta loai dong vat c6 vi khéc, bao gdm vi dy, loai gim
nhim (vi du chudt nhét, chudt cbng, tho, chudt lang) hoic dong vat linh trudng khong
phai ngudi (vi du khi Chimpanzee, khi Macaque). Hon nita, ving Fc cla céc protein

dung hop UTI hoic phéan ctia né c6 thé thu dugce tir 16p globulin mién dich bat ky.

Thuét ngir “kiéu dai” hodc “wt” hoic “tu nhién” nhu dugc st dung & ddy nghia la
trinh tu axit amin hodc trinh tu nucleotit dugc phat hién trong tur nhién, bao gém cac
bién di alen. Protein, polypeptit, khang thé, globulin mién dich, IgG, polynucleotit,
ADN, ARN kiéu dai, va tuong tu c6 trinh tu axit amin ho#c trinh tu nucleotit khong bi
thay ddi theo cach ¢6 chu y.

Theo cac phuong an nhit dinh, céc protein dung hop UTI theo sang ché c6 thé s
dung ving lién két. Ving lién két duoc st dung dé két ndi hoat dong ving UTI véi

hop phan dung hop.
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Thuat ngit “ving lién két” chi polypeptit lién két, cac cdu lién két khong phai
peptit va td hop ciia ching. Cu thé, ving lién két ¢6 thé 1a polypeptit. Nhu dugc st
dung & day, thuit ngit “ving lién két” chi trinh tur ma ndi hai ving v6i nhau theo trinh
ty thang. Nhu duge sir dung & day, thuat ngit “polypeptit lién két” chi trinh tir peptit
hodc polypeptit (vi du, trinh tur peptit hodc polypeptit tdng hop) ma nbi hai ving véi
nhau theo trinh tw axit amin thing ctia chudi polypeptit. Vi du, céc polypeptit lién két
c6 thé dugc st dung dé néi ving UTI v6i ving Fe. Tt hon, néu polypeptit lién két
nhur vAy c6 thé 1am cho phan tir polypeptit tr& nén linh hoat. Protein dung hop UTI

theo sang ché chira ving lién két, bao gdm peptit lién két.

Vi du, ving lién két c6 thé dugc sir dung dé ndi hai ving véi nhau theo trinh tur
axit amin thing ciia polypeptit lién két, nhu lién két vimg UTI véi vimg Fc. Theo cic
phuong 4n nhét dinh, ving lién két c6 thé dugc sir dung dé két nbi ving UTI véi ving
Fec. Ving lién két c6 thé duoc sir dung dé ndi céc ving theo trat tw. Vi du, theo mét sb
phuong 4n cdu lién két s& nbi vimg UTI va ving Fc theo thir ty UTI-c4u lién két-Fe,
trong khi d6 theo céc phwong an khac ciu lién két s& ndi ving UTI va ving Fc theo
thir tw Fe-cAu lién két-UTL, trong d6 cac ving polypeptit duoc biéu thi tir ddu tin cling
N dén du tan cing C. Céc polypeptit lién két 1am vi du bao gbm cic polypeptit ma
chira c4c gbe glyxin va serin, céc polypeptit lién két goi 1a polypeptit lién két Gly-Ser.
Nhu duoc st dung & ddy, thuat ngit “polypeptit lién két Gly-Ser” chi peptit chira cac
gbc glyxin va serin. Vi du vé& polypeptit lién két Gly-Ser bao gdm trinh ty axit amin
Ser(GlysSer), trong d6 n 12 s& nguyén tir 1 dén 10, 1an lwgt SEQ ID NO:33-42. Theo
mdt phwong 4n, protein dung hop UTI bao gdm mot hodc hai polypeptit lién két Gly-
Ser trong d6 n=l. Theo mot phuong an, protein dung hop UTI bao g(‘Sm mot hodc hai
polypeptit lién két Gly-Ser trong d6 n=2. Theo mdt phuong 4n, protein dung hop UTI
bao gdm mot hoic hai polypeptit lién két Gly-Ser trong d6 n=3. Theo mdt phuong 4n,
protein dung hop UTI bao gdm mét hodc hai polypeptit 1ién két Gly-Ser trong d6 n=4.
Theo mot phuwong 4n, protein dung hop UTI bao gdm mét hodc hai polypeptit lién két
Gly-Ser trong d6 n=5. Theo mét phuong an, protein dung hop UTI bao gdm mét hodc
hai polypeptit lién két Gly-Ser trong d6 n=6. Theo mot phuong 4n, protein dung hop
UTI bao gém mét hoic hai polypeptit lién két Gly-Ser trong d6 n=7. Theo mdt phuong
an, protein dung hop UTI bao gdm mdt hoic hai polypeptit lién két Gly-Ser trong d6
n=8. Theo mdt phuong 4n, protein dung hop UTI bao gbm mét hodc hai polypeptit
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lién két Gly-Ser trong d6 n=9. Theo mdt phuong 4n, protein dung hop UTI bao gdbm
mdt hodc hai polypeptit lién két Gly-Ser trong d6 n=10.

Mot vi du khac v& cu lién két duogce néu trong SEQ ID NO:43.

Thuét ngit “chira” nghia 13 hop chét, tic 13, protein dung hop, ¢6 thé bao gom céc
axit amin bd sung & d4u tan cing N hodc C hoic ca hai dau. T4t nhién, cc axit amin
bb sung nay khong anh huéng dang k& dén hoat tinh ctia hop chét, tic 14 protein dung
hop.

Thuét ngit “axit amin” chi céc axit amin c¢6 trong ty nhién va tong hop cling nhur
céc thanh phin tuong ty axit amin va cdc gia axit amin ma c¢6 chirc ning theo cach
tuong tu voi cac axit amin cd trong tuy nhién. Cac axit amin c6 trong tu nhién la cac
axit amin dugc méi hdéa bdi ma di truyén, cling nhu céc axit amin dwgc mi héa ma sau
d6 duoc stra d6i, vi du, hydroxyprolin va phosphoserin. Céc dang twong tu axit amin
chi hop chit, tirc 13 protein dung hop ma cé ving céu triic héa hoc co ban véi céc axit
amin c6 trong tw nhién, tic 13, nguyén tir cacbon lién két v6i nguyén ti hydro, nhém
carboxyl, nhém amino, va nhom R. Céc dang tuong tu axit amin c6 nhém dugc cai
bién, hodc tao ra cc khung peptit duoc cai bién, nhung vin gift duge cing cu tric

héa hoc co ban nhu cac axit amin c6 trong tu nhién.

Thuat ngit “phép thé axit amin” chi viéc thay thé it nhat mot gbc axit amin di c6

trong trinh ty axit amin x4c dinh trudc hodc ty nhién béng axit amin thay thé khéc.

Thuit ngit “chén thém axit amin” chi viéc chén thém mot hodc nhiéu axit amin
bd sung vao trinh tu axit amin x4c dinh trudc hodc tu nhién. Viéc chén thém c6 thé

thuc hién vi mot, hai, ba, bén, nim, hozc 1én dén hai muoi goc axit amin.

Thuat ngit “x6a bd axit amin” chi viéc loai bo it nhit mot axit amin tir trinh tu
axit amin x4c dinh trudc hodc tu nhién. Viée x6a bo ¢ thé thuc hién véi mot, hai, ba,
bbn, ndm, hodc 1én dén hai muoi géc axit amin.

Thuat ngit “polypeptit,” “peptit,” va “protein” dugc sir dung thay dbi 13n nhau
trong ban mo ta va chi polyme gc gdm céc gbe axit amin. C4c thuit ngft ndy dp dung
cho polyme axit amin trong d6 mot hodc nhiéu axit amin 14 axit amin khong ¢6 trong

tu nhién, axit amin tong hop, hodc gia axit amin.
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Thuét ngtt “axit nucleic” chi deoxyribonucleotit hodc ribonucleotit va cac polyme
clia chiing & dang chudi don hoic chudi kép. Thuat ngit “axit nucleic” dugc sit dung
trao dbi 14n nhau véi gen, nucleotit, polynucleotit, cADN, ADN, va mARN. Trtr khi bi
giéi han cu thé, thuat ngt ndy bao gém céc axit nucleic chita cac dong déng da biét
ctia nucleotit tw nhién ma c6 tinh chit lién két tuong tu nhu axit nucleic ty nhién. Tru
khi bi gidi han cu thé, mét trinh ty nucleotit cu thé cling bao gdm cac bién thé duoc cai
bién theo cach bao toan cia né (vi du, céc bién thé chira cac vi tri thé codon thoai héa)

va céc trinh tw bd sung ciing nhw céc trinh ty dugc md ta cu thé.

Céac polynucleotit theo sang ché c6 thé bao gdm polyribonucleotit hoic
polydeoxyribonucleotit bit ky, ma c6 thé 13 ARN hosic ADN khéng cai bién hoic
ARN hoic ADN céi bién. Vi du, cac polynucleotit c¢6 thé bao gbm cac ving mach don
hoic mach kép, cic ving mach don hosc mach kép hdn hop. Ngoai ra, céc
polynucleotit ¢ thé 14 céc ving mach bd ba chita ARN hosic ADN hoic cd ARN va
ADN. Céc polynucleotit cai bién bao gdm céc bazo duge cai bién, nhu cic bazo dugce
trityl hoa hodc cac bazo khong phd bién nhu inosin. Nhiéu cai bién c¢6 thé dugc tao ra
dbi véi ARN va ADN, do d6 polynucleotit bao gdm céc dang duoc cai bién bang hoa

hoc, bang enzym, hodc bang cach chuyén hoa.

Thuét ngit “duge tao dan xuit” hodc dan xuét” chi hop chét, tic 13 protein dung
hop ma c6 céc phan dang vong, vi du, dugce lién két ngang gifta c4c gdc xysteinyl, hop
chét, tic 1a protein dung hop, duoc lién két ngang, mot hodc nhiéu cu lién két
peptidyl dugc thay bing ciu lién két khong phai peptit, hoic dau tan cing N duge thay
thé bing NRR;, NRC(O)R1, NRC(O)OR;, NHC(O)NHR;, NRS(O):Rz, sucxinamit
hodc nhom khéc trong d6 R va Ri duoc xac dinh trong ban mo ta va/hodc dau tan cling
C duoc thay thé bing C(O)Rs hoic NR4Rs, va hop chét, tirc 13 protein dung hop trong
d6 cac gbe axit amin dugc cai bién bang cach xir Iy bang céc tac nhan cé kha ning
phan Gmg véi cdc mach bén hodc cac gbc tan cling d3 chon. R duoc chon tir nhém gbm
hydro va Ci alkyl, R1 dugc chon tir nhom gém hydro va Ci. alkyl, Rz duge chon tir
nhém gdm Ci alkyl, Cs.s cycloalkyl, va phenyl tily y duoc thé; R3 duge chon tlr nhém
gdm hydro, Ci.6 alkyl, va Cs.s cycloalkyl; R4 dugc chon tir nhom gdm hydro va Ci.s
alkyl; Rs dugc chon tir nhém gdm hydro, Ci.s alkyl va Csg cycloalkyl; hodc R4 va
Rscing v6i nito ma ching gén vio tao ra vong no 4 dén 7 canh tiy ¥ ¢6 mot nguyén tl

khéc loai bd sung trong vong dugc chon tir nhém N, O, va S.
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Thuat ngit “Ci.¢ alkyl” d& cap dén alkyl mach nhanh hodc thing c6 mdt dén sau

nguyén tir cacbon.

Thust ngit “Cs.g xycloalkyl” dé& cap dén vong alkyl don vong hoic vong kép, no
hodc khong no mdt phan (nhung khong hoan toan) c6 ba dén tdm nguyén tix cacbon, va
bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va cdc chdt tuong tu.

Thuat ngtt nay dugc hiéu 13 bao gdm xyclopentyl va xyclohexyl dugc ngung tu benzo.

* Thuét ngit “phenyl thy ¥ duoc thé” chi nhém phenyl tity ¥ dwoc thé bang tir 1 dén
3 phén tir thé doc 1ap dugc chon tir nhém gdm halo, Cis alkyl, Ci.6 alkoxy, xyano, va
triflometyl.

Diéu ché

Céc hop chét, tirc 14 cac protein dung hop theo sang ché ¢6 thé dugc tao ra bing
céc phuong phép tdng hop chuén, céc k§ thuat ADN tai t hop, hoic cic phuong phap
khac d& tao ra peptit va protein dung hop. Theo mot quy trinh 1am vi dy, ving hUTI
duoc lién két cong hoa tri véi ving Fe bang cach biéu hién céu tric ADN mi héa viing
UTI va ving Fe va ving lién két bat ky.

Céc phuong phép khac d& tao cu tric protein dung hop UTI 13 d4 biét. Theo mot
sé phuong 4n, hudng ciia ving c6 thé dugc thay déi dé tao céu trac phan tir Fc-UTI
ho#c phan tr UTI-Fc hodc phén t&r UTI-Fc-UTI ma gitt duoc kha néng lién két FcR va
c6 vung UTT hoat dong.

Theo mét sé phuwong 4n, cac protein dung hgp UTI bao gdm ving Fc kiéu dai ma
¢6 thé cho phép protein dung hop trdi qua qud trinh nhap bao sau khi lién két FcRn
(thu thé Fc méi sinh). Do d6, séng ché cling d& xut phuwong phép san xuét cic protein
dung hop UTI duge boc 16. Cac phuong phdp nay bao gdm budc nubdi cay té bao chu
chira (cac) axit nucleic d& phan 14p ma héa cac protein dung hgp UTI theo sang ché.
Ngudi ¢ hiéu biét trung binh vé linh vuc ndy s& thdy dwoc ring, viéc ndy c6 thé thuc
hién bang nhiéu céch, tiy thudc vao ban chit cla protein dung hgp UTI. Theo mot sO
phuong an, protein dung hop UTI theo sang ché dugc san xuét va co thé dugc phin

lap.

N6i chung, céc axit nucleic dugc tao ra ma ma hoda protein dung hop UTI theo

sang ché. Cac polynucleotit nhw vdy ma héa ving UTI, hop phin dung hop, va viing
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lién két bt ky. Sang ché ciing bao gdm céac doan oligonucleotit thu dugc tir céc

polynucleotit dwoc boc 1 va trinh tyr axit nucleic bd sung véi céc polynucleotit nay.

Cac polynucleotit ¢6 thé & dang ARN hoic ADN. Cac polynucleotit & dang
ADN, cADN, ADN h¢ gen, cic dang twong tu axit nucleic, va ADN téng hop thudc
pham vi cta séng ché. ADN ¢6 thé 13 soi don hozic soi kép, va néu 12 soi don, ¢6 thé 1a
soi mi héa (c6 nghia) hodc soi khong ma héa (d6i nghia). Trinh ty ma héa ma mi hoa
polypeptit c6 thé ddng nhat véi trinh tu ma héa dugce d& xult trong ban mé ta hodc c6
thé 13 trinh tr ma hoéa khac, trinh tu ndy, do sy du thira hodc thoai héa mi di truyén,
m4 hoéa cing cac polypeptit nhu ADN duoc dé xudt trong ban mé ta.

Theo mét sb phuong 4n, (cac) axit nucleic ma héa protein dung hop UTI theo
sang ché dugc két hop vao vecto bidu hién, ma c6 thé 1a di truyén ngoai nhiém sic thé
hodc dwoc thiét k& dé tich hop vao hé gen ciia té bio chi ma né dwge dua vio. Cac
vecto biéu hién c6 thé chira sb trinh tu didu hoa thich hop bit ky (bao gdm, nhung
khong giéi han &, cc trinh tu kiém soét phién ma va dich m, trinh tw khoi dau, cdc vi
tri gén ribosom, c4c trinh tu ting cudng, cac diém khéi d4u sao chép, v.v.) hoic céc
thanh phﬁn khéc (cac gen chon loc, v.v.), tat ca chiing dugc lién két hoat dong nhu da
biét r5 trong linh vuc nay. Trong mdt sO trudng hop, hai axit nucleic dwoc st dung va
mdi axit nucleic duge dit trong mot vecto biéu hién khac nhau (vi du, chudi ning
trong vecto bidu hién thir nhét, chudi nhe trong vecto biéu hién th{), hoic theo cich
khéc chung c6 thé duoc dat trong clng vecto bidu hién. Ngudi c6 hidu biét trung binh
vé linh vuc nay s& théy dugce ring viée thiét ké (cac) vecto bidu hién, bao gbm viée lua
chon céc trinh ti diéu hoa c6 thé phy thude vao cac yéu t& nhu viéc chon té bao chu,

mirc bi€u hién protein mong muon, v.v.

Noi chung, cic axit nucleic va/hodc vecto bidu hién ¢6 thé dwoc dua vao té bio
cha thich hop d8 tao ra t& bao chu tai t6 hop bang cach st dung phuong phép bat ky
thich hop véi t€ bao chu dugc chon (vi du, bién nap, chuyén nhidm, dién chuyén,
nhiém), sao cho (cac) phan tir axit nucleic duge lién két hoat dong v&i mot hoic nhiéu
yéu td kiém soét viéc biéu hién (vi dy, trong vecto, trong cAu triic duge tao ra béng cac
quy trinh trong t& bao, duoc tich hgp vao hé gen té bao chi). Té bao chi tai t hop thu
duoge 6 thé duoce duy tri trong céc didu kién thich hop dé biéu hién (vi du, véi su c6
mit cta chit cdm Ung, trong dong vat khong phai ngudi thich hgp, trong mdi trudng

nudi cdy thich hop c6 bd sung cac mudi, céc yéu tb sinh truong, chit khang sinh, thanh
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phan bd sung dinh dudng thich hop, v.v.), nho d6 tao ra (cac) polypeptit dwgc ma hoéa.
Trong mdt sb truong hop, cac chudi ning duoc tao ra trong mot t& bao va chudi nhe
trong t& biao khéc.

Céc dong té bao dong vat c6 vii ¢ sin dé lam té bao chu biéu hién 13 da biét
trong linh vuc ndy va bao gdbm nhiéu dong té bao dugc lam bét tir cia American Type
Culture Collection (ATCC), Manassas, VA bao gdm nhung khéng giéi han & t& bao
trimg chudc dong Trung Qudc (Chinese hamster ovary - CHO), t& bao HEK 293, té
bao NSO, té bao HeLa, t& bao thin chudt dong con (baby hamster kidney - BHK), té
bao than khi (COS), t bao caxinom té bao gan ngudi (vi du, Hep G2), va mét s6 dong
té bao khac. Céc té bao khong phai ctia dong vét ¢6 vi bao gdm nhung khong giéi han
& vi khuén, ndm men, con tring, va thuc vat cling ¢6 thé dugc sir dung dé bidu hién
céc khang thé tai td hop. Theo modt sb phuong 4n, cic khang thé nay c¢6 thé duogc san

xuit trong dong vat chuyén gen nhur bd hoic ga.

Theo mdt phuong 4n, cic protein dung hop theo séng ché duge ma héa bai trinh
tir nucleotit. Cac trinh tu nucleotit theo sang ché c6 thé hitu dung trong mét sb tmg
dung, bao gdm: tich dong, liéu phap gen, bidu hién va tinh ché protein, gay dot bién,
chiing ngira ADN cho co thé chi khi cin, san xut khang thé d, vi dy, gy mién dich
thu dong, PCR, sén xult doan mdi va mau do, thiét ké va san xuit siARN va twong tu.
Theo mdt phuong 4n, trinh ty nucleotit theo sang ché chira, bao gdm, hoic chi yéu
gdm, trinh tw nucleotit dwoc chon tir SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24,26, 28, 30, hodc 32.

Theo mdt phuong 4n, trinh tw nucleotit bao gdm trinh tu nucleotit twong ddng it
nhét 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, hodc 99% véi trinh tu nucleotit néu trong SEQ ID NO:2,
4,6, 8,10, 12,14, 16, 18, 20, 22, 24, 26, 28, 30, hodc 32. Theo mdt phuwong én, trinh tu
nucleotit bao gdm trinh tw nucleotit lién k& twong ddng it nhit 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
hodic 99% véi trinh tu nucleotit lién ké néu trong SEQ ID NO:2, 4, 6, 8, 10, 12,14, 16,
18, 20, 22, 24, 26, 28, 30, hodc 32.

Céc protein dung hop UTI theo sang ché chira trinh tu (vi dy, it nhét mét ving
Fc) thu duoc tir trinh tu globulin mién dich ngudi. Tuy nhién, céc trinh ty ¢6 thé chira
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mot hodic nhidu trinh tu tir loai dong vat c6 vu khéc. Vi du, ving Fc hodc ving
nucleaza ctia dong vat linh trudng c6 thé co trong trinh tyr dwoc quan tAm. Theo cach
khéc, mdt hodic nhiéu axit amin ctia chudt ¢ thé c¢6 mit trong polypeptit. Theo mot sb
phuong 4n, céc trinh tur polypeptit theo sang ché khéng sinh mién dich va/hodc ¢6 tinh
sinh mién dich yéu. Céc protein dung hop UTI theo sang ché c6 thé bao gdm céc phép
thé axit amin bao todn & médt hodic nhidu gbe axit amin, vi du, cic gbe axit amin thiét
yéu hoic khong thiét yéu. “Phép thé axit amin bao toan” 1a phép thé trong d6 gbc axit
amin duoc thay thé bing gdc axit amin c6 mach bén twong tw. Céc ho gdc axit amin c6
mach bén tuong tu da duoc xac dinh trong linh vuc nay, bao gém cac mach bén co ban
(vi du, lysin, arginin, histidin), cAc mach bén axit (vi dy, axit aspartic, axit glutamic),
cac mach bén phan cuc khong tich dién (vi du, glyxin, asparagin, glutamin, serin,
threonin, tyrosin, xystein), cic mach bén khong phén cuc (vi du, alanin, valin, leuxin,
isoleuxin, prolin, phenylalanin, methionin, tryptophan), cdc mach bén cé nhanh beta
(vi du, threonin, valin, isoleuxin) va cdc mach bén thom (vi du, tyrosin, phenylalanin,
tryptophan, histidin). Do d6, gbc axit amin khéng thiét yéu trong polypeptit lién két tot
hon néu dugc thay thé bing gbc axit amin khac tir ho c6 cung mach bén. Theo mot
phuong 4n khéc, céc chudi axit amin ¢6 thé dugc thay thé bing chudi tuong ty vé& mit
cAu triic ma khac & thir tu va/hodic thanh phin cac thanh vién trong ho mach bén. Theo
céch khac, theo mot phuong an khic, céc phép dot bién ¢ thé dugc tao ra ngiu nhién
doc theo toan bd hodc mot phin trinh tw ma hoéa, nhu bing cch gy dot bién bio hoa,
va cac thé dot biét thu duoc c6 thé duoc két hop vao polypeptit lién két theo séng ché

va sang loc vé kha nang lién két ctia ching véi dich mong muon.
Str dung

Theo mdt phwong 4n, sang ché dé xuit phuong phap chén doan va diéu tri cac
tinh trang bénh ly lién quan dén UTL Nhu dugc sir dung & ddy, cac thudt nglt “tinh
trang bénh ly” “rdi loan”, va “bénh” d& cap dén trang trai khong khée manh ho#c bét
thudng bat ky. Thuét ngft “céc tinh trang bénh 1y lién quan dén UTI” bao gbm céc tinh
trang bénh 1y, r8i loan, va bénh trong d6 UTI tao ra tic dung didu tri. Thuat ngit “céc
tinh trang bénh 1y lién quan dén UTI” bao gdm cAc tinh trang bénh 1y ddc trung béi téc
dung diéu bién mién dich hoic tic dung viém. Cu thé, thuat ngit c4c tinh trang bénh ly
lién quan dén UTI bao gdm viém tuy, bao gdm viém tuy cAp va viém tuy man tinh, hoi

ching d4p Umg viém hé thong, suy tuan hoan cép (vi dy, do soc), dong méu rai rac ndi
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mach, va hoi ching loai ning da co quan. Thudt ngft cdc tinh trang bénh 1y lién quan
dén UTI cling bao g@)m viéc st dung & céc bénh nhan dugc phau thuat rii ro cao.
Thuét ngit cac tinh trang bénh Iy lién quan dén UTI ciing bao gdm nhidm tring phdi,
gan, tim, hodc than. Thuét ngit cac tinh trang bénh 1y lién quan dén UTI ciing bao gdm
nhiém khuén nghiém trong. Thuét ngit c4c tinh trang bénh 1y lién quan dén UTI ciing
bao gdm thwong tdn phdi cp (acute lung injury - ALI) do virut SARS gdy ra hodc hoi
chimg suy h6 hip cip (acute respiratory distress syndrome - ARDS).

Theo mot phuong 4n, sing ché dé xuat phuong phap diéu tri tinh trang bénh 1y c6
lién quan dén UTI bao gdm viéc cho bénh nhan cin diéu trj st dung lugng hitu hidu, vi
du, lwong hiru hiéu diéu tri, protein dung hop UTI dugc bde 16. Theo cac phuong an

nhét dinh, tinh trang bénh 1y 12 mot trong s6 c4c tinh trang dugc néu trong ban mo ta.

Dugc phim theo sang ché duoc bao ché theo cach da biét rd trong linh vuc dugc
va chura it nhit mot protein dung hop UTI theo sang ché 1am thanh phan hoat tinh.
Duoc phim chita cac protein dung hop UTI duoc sir dung theo séng ché duogce bao ché
bang cach trén protein dung hop UTI ¢6 do tinh khiét mong mudn véi t& duge duoce
dung tuy y. Thuat ngit “t4 dugc duge dung” dé cap dén cac ta dugc thong thuong duge
sir dung trong bao ché dugc phim va cin phai tinh khiét v& mit duoc va khong doc &
lugng dugce st dung. Ching thudng 1a nguyén liéu rin, ban rin, hoic 16ng ma vé téng
thé c6 thé dung lam chét din hodc mdi trudng cho thanh phan hoat tinh. Mdt s6 vi du
v& t4 dugc dugc dung c6 thé tim thiy trong tai liéu Remington’s Pharmaceutical
Sciences and Handbook of Pharmaceutical Excipients va bao gdm chit pha lodng, chét
dén, chit mang, nén giai phong cham, chét én dinh, chit bao quan, dung mdi, chét tao
huyén pht, dung dich dém, chét nhii hoa, chit tao mau, chét day, chét bao, va cac chit
khac. Thong thudng dbi véi viée tiém hodc dudng dung trong tinh mach cac protein

dung hop UTI theo sang ché & dang bao ché dong kho, hodc dung dich nude.

Céc ta duge dwoc dung 1a khong doc véi dbi tuong & luong dugc ding, va bao
gdm cac dung dich dém nhu phosphat, xitrat, va céc axit hitu co khéc; chét chdng oxy
hod bao gdm axit ascorbic va methionin; cht bao quan (nhur octadexyldimetylbenzyl
amoni clorua; hexamethoni clorua; benzalkoni clorua, benzethoni clorua; phenol, butyl
hodc benzyl alcohol; cic alkyl paraben nhu metyl hodc propyl paraben; catechol;
resorcinol; xyclohexanol; 3-pentanol; va m-cresol); cac polypeptit phan tir lugng thip

(it hon khoang 10 gbc); cic protein, nhu albumin huyét thanh, gelatin, hodc cic
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globulin mién dich; cic polyme ua nudc nhu polyvinylpyrolidon; cdc axit amin nhu
glyxin, glutamin, asparagin, histidin, arginin, hodc lysin; cdc monosacarit, disacarit, va
céc carbohydrat bao gdm glucoza, manoza, hogic dextrin; céc tac nhan chelat héa nhu
EDTA; cac dudng nhu sacaroza, manitol, trehaloza hodc sorbitol; cic ion dbi tao mudi
nhu natri; cac phtrc kim loai (vi du pgwes Zn-protein); va/hoédc cac chét hoat dong bé
mat khéng ion nhuw TWEEN™, PLURONICS™ hodgc polyetylen glycol (PEG).

Céc duogc phém ¢ day cling co thé chira nhiéu hon mot hoat chét, tuc 1a protein
dung hop, néu cin cho chi dinh cu thé can diéu tri, t6t hon 14 céc hoat chét v6i hoat
tinh bd sung ma khong anh huéng bit loi dén nhau. Cac phén tir nhu véy thich hop dé

dua vao hdn hop véi lwong hitu hiéu cho muc dich du dinh.

Céc duoc phim dé ding in vivo cin phai v6 tring, hogic gan nhu thé. Diéu ndy dé

dang dat duoc bang cach loc qua mang loc vo tring.

Céc protein dung hop UTIs theo sang ché duoc sir dung cho d6i twong theo cac
phuong phép da biét, nhu sir dung trong tinh mach duéi dang lidu 16n (bolus) hodc
truyén lién tuc trong mot khoang thoi gian, theo duong trong bép, trong mang bung,
trong ndo tiy, dudi da, trong khdp, trong hoat dich, hodc ti€ém hodc truyén hodc khu
tra trong ndi thy mac, hodc duong hit. Viéc sit dung protein dung hop UTI nay trong
tinh mach hodc dudi da dugce wu tién.

Céc thut ngtt “didu tri,” “su didu tri,” va “viée diéu tri” bao gdm viéc céi thién
cac trang thai dugc mo ta ¢ day. Céc thuat ngir “didu tri,” “su didu tri,” va “viéc didu
tri” bao gdm tit ca cac quy trinh 1dam chim, ngin chin, kim him, kiém soat, hodc
ngimg tinh trang hodc su tién trién ctia cac trang thai duge mo ta & day, nhung khong
nht thiét bidu thi su loai bé hoan toan tit ca cac tridu ching hodc su chita khoi trang
thai. Cac thuét ngft “diéu tri,” “su didu tri,” va “viéc diéu tri” nhim bao gdm didu tri
chita tri cac rdi loan trén. Cac thuat ngit “didu tri,” “su didu tri,” va “viéc diéu tri”

nham bao gom diéu tri phong nglra céc roi loan néu trén.

Nhu duge sir dung & diy cdc thudt nglt “bénh nhan” va “doi tuong” bao gom
ngudi va cdc dong vat khong phai ngudi, vi du, dong vat c6 vi, chang han chudt nhit,
chudt, chudt lang, chd, méo, thd, bo, ngua, ciru, dé, va lon. Thudt ngit cling bao gom

chim, c4, bo sat, ludng cu, va cac ddng vat twong tu. Nén hi€u rang bénh nhan cu thé
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hon 12 con ngudi. Twong tu, cac bénh nhan va dbi tuong cu thé hon 1 dong vat ¢6 vu

khong phai ngudi, ching han chudt nhét, chudt, va choé.

Nhu duge st dung & day, thudt ngit “lugng hitu hiéu” d& cdp dén lwong cuia hop
chit, tirc 13 protein dung hop theo séng ché ma khi sir dung liéu don hodc da lidu didu
tri dugc cho bénh nhin méc tinh trang bénh 1y d3 néu. Luong hitu hidu ¢ thé d& dang
duoc x4c dinh bdi toan thé bac s§ chén doan dugc xem 1 chuyén gia y t&, nhu bac s
hodc béc si thi y duoc xem 13 nguoi ¢ hiéu biét trong linh vuc, bang cach st dung céc
k¥ thudt da biét va bang cach quan sat két qua thu dugc tir nhing ca tuong ty. Vi duy,
chuyén gia y t& c6 thé bt diu lidu thubc ding trong dwoc phim & muc thip hon cén
thiét dé dat dugc hiéu quéa diéu tri mong mudn va ting dan lidu luong dén khi dat higu

qua mong muon.

Khi xé4c dinh lugng hitu hiéu, lidu, mot s& yéu td dugce xem xét boi toan thé bac
st chudn dodn, bao gdm, nhung khéng chi giéi han &: loai bénh nhan; thé trong, tudi,
va tinh trang stirc khdée chung; tinh trang bénh 1y, rdi loan, hodc bénh cu thé lién quan;
mirc d6 lién quan hodc mirc d§ nghiém trong cta tinh trang bénh ly, rdi loan, hoic
bénh, dap Umg ciia bénh nhan riéng biét; hop chét cu thé, tic 12 protein dung hop dugc
dung; cach ding; cac dic tinh sinh kha dung cta ché pham dugc ding; ché 4o lidu
duoc chon; viée st dung thube di kém; va cac truong hop lién quan khéc. Lugng cu
thé ¢6 thé dugc xac dinh boi ngudi ¢6 hiéu biét trung binh vé linh vuc nay. Mic du cac
lidu lugng nay duoc dua trén dbi twong ngudi trung binh c6 thé trong nim trong
khoang tir 60kg dén 70kg, bac s s& ¢6 thé xac dinh dugc lidu thich hop cho cac bénh

nhén khéc (vi du, tré so sinh) néu thé trong ndm ngoai khoang thé trong nay.

Céc ché d6 lidu c6 thé duoc diéu chinh d& mang lai d4p tmg mong mubn. Vi du,
lidu bolus don c6 thé duoc st dung, mot s6 lidu chia nhé c¢b thé dugc sir dung theo thoi
gian hodc lidu ¢6 thé duoc giam hodc ting timg phin khi duoc chi dinh trong diéu tri
tinh trang khin cip.

Céc ché phAm ding ngoai dudmg tiéu héa c6 thé duoc bao ché & dang lidu don vi
d8 d& st dyung va dam béo lidu lwong ddng déu. Dang liéu don vi nhu dugc sit dung &
day chi don vi vt ly riéng r€ thich hgp lam Jidu don nhit cho ddi tugng can didu tri;
mdi don vi chita luong hoat chit dinh trude, tirc 12 protein dung hop, dugce tinh toan dé

tao ra hiéu qua didu tri mong mudn Kkét hop v6i chat mang duge dung can thiét.
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Duoc phim nay t&t hon 13 duge bao ché & dang liéu don vi, mdi véi lidu thuong
chira tir khoang 0,5 mg dén khoang 100 mg protein dung hop UTI theo sang ché.
Thuat nglt “dang lidu don vi” chi dang liéu riéng 1& vé& mit vat Iy chta luong thanh
ph'?m hoat tinh dinh trude, két hop véi ta duge duge dung thich hgp, mét hodc nhiéu
lidu don vi nay duoc st dung trong sudt ché d6 lidu d8 tao ra hiéu quéa diéu tri mong
mudn. Mot hodc nhiéu “dang liéu don vi” ¢6 thé duge ding dé tac dong dén liéu luong
didu tri.

Vi du, khoang, khong gidi han, lugng hitu hi€u protein dung hop UTI duoc st
dung trong sang ché 13 khoang 0,1-100 mg/kg, nhu khoang 0,1-50 mg/kg, vi du
khoang 0,1-20 mg/kg, nhu khoang 0,1-10 mg/kg, ching han khoang 0,5 mg/kg, nhu
khoang 0,3 mg/kg, khoang 1 mg/kg, hodac khoang 3 mg/kg. Theo mdt phuong an khac,
dung hop UTI duoc sit dung véi lidu 1 mg/kg hodc cao hon, nhu lidu tir 1 dén 20
mg/kg, vi du liéu tir 5 dén 20 mg/kg, vi du liéu 8 mg/kg. Vi dy, khoang khong gi6i han
lwong hitu hiéu protein dung hop UTI dugc sir dung trong sang ché 12 khoang 1-500
mg/liéu, nhu khoang 1-100 mg/liéu, vi du khong 1-50 mg/liéu, nhur khoang 1-10

mg/lidu, ching han khoang 1 mg/lidu, hoic khoang 3 mg/lidu, hoic khoang 5 mg/liéu.

Theo mdt phuong an, protein dung hop UTI duoc st dung bang céch truyén theo
1idu 3 ngay mot 1an hoic lidu hing tudn tir 10 dén 500 mg/lidu. Viée st dung nhu vay

¢6 thé dugc lap lai néu can dé duy tri hiéu qua di€u tri mong muon.

Theo cac vi du khong han ché, viéc diéu tri theo sang ché c6 thé su dung lidu
protein dung hop UTI véi lugng khoang 0,1-100 mg/kg, nhu 0,5, 0,9, 1,0, 1,1, 1,5, 2,
3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 40, 45, 50, 60, 70, 80, 90 hoac 100 mg/kg, mdi ngay, vao it nhét mot ngay;
1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, hodc 40 mg/kg, hodc theo cach khac,
it nhit mot 1An mot tudn 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
hoac 20 mg/kg sau khi bét ddu didu tri, hoic td hop bét ky cia chiing. Theo cic vi du
khong han ché, viéc diéu tri theo sang ché may c6 thé sir dung lidu protein dung hop
UTI v6i lugng khoang 1-100 mg/lidu, nhu 1, 5, 10, 20, 30, 40, 45, 50, 60, 70, 80, 90,
100 150, 200, 250, 300, 350, hodc 400 mg/lidu. Vao it nhit mot 14n mdt ngay 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, hoac 40 mg/liéu sau khi bt dau diéu tri, hoic
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t6 hop bit ky ctia chuing. Vo it nhit mét 1dn mét tudn 1, 10, 20, 30, 40, 50, 60, 70, 80,
90, hodc 100 mg/lidu sau khi bit d4u didu tri, hodc td hop bat ky cua ching.

Céc protein dung hop UTI theo sang ché c6 nhiéu ting dung khéc nhau, bao gbm
diéu tri cac bénh c6 lién quan dén UTL. Céc protein dung hop UTI theo sang ché c6 thé
{mg dung trong diéu tri cic bénh c6 lién quan dén hé théng mién dich, bénh tu mién,
bénh viém, cac d4p tmg mién dich sau phiu thuat, cdc bénh lién quan d lysosom, cac

bénh dong tu, cic bénh lién quan dén proteaza va lidu phap phu tro khi phau thuat.

Céc protein dung hop UTI theo séng ché c6 thé img dung trong viéc diéu tri bénh
viém tuy (bao gdm bénh viém tuy do ndi soi gy ra va bénh viém tuy c4p), bénh viém
khép, SARS, hoi chimg dap tng viém hé théng, suy tudn hoan cip, nhim tring huyét,
viém gan, viém rudt thira, viém dai trang, suy co quan, thuong tdn co quan (bao gdm
tuy, than, phdi), thuong t6n tAi tuéi méu, hoi chimg Stevens-Johnson, hoai tix biéu mé
nhidm doc, sbe, thuong tén thidu mau cuc bd, thwong tén phdi cip (bao gdm thuong
tdn do tach thanh dong mach chi cép), hen, sung phdi, viém phdi (bao gdm viém phdi
lién quan dén thd mdy), dong méu rdi rac ndi mach (disseminated intravascular
coagulation - DIC), hoi chimg suy ho hép cp (acute respiratory distress syndrome -

ARDS), va hdi ching d4p timg viém hé thdng.

Céc protein dung hop UTI theo séng ché ¢ thé tmg dung trong viéc {rc ché cac
proteaza, bao gdm serin proteaza, bao gdm, trypsin, chymotrypsin, thrombin,
kallikrein, plasmin, elastaza, cathepsin, lipaza, hyaluronidaza, cac yéu t6 IXa, Xa, Xla,
va Xlla, va elastaza bach ciu nhin da hinh.

Céc protein dung hop UTI theo séng ché c6 thé ting dung trong viéc trc ché cac
chit trung gian gy viém, nhu xytokin, yéu t6 hoai tir khdi u-alpha, interleukin-1, -1,
-4, -6 va -8, -10 va chemokin.

Céc protein dung hop UTI theo sang ché ¢6 thé tng dung trong diéu tri bénh ung
thw, bao gdm ngin ngira sy xam l4n va di can cta khdi u, toc dd chét t& bao theo
chwong trinh thay ddi, va gidm mat mat chirc ning than trong diéu tri bang xisplatin.

Cac protein dung hop UTI theo sdng ché c6 thé img dung trong diéu tri AIDS,

bao gbém didu tri phy tro.
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Vi du thwe hién sang ché

Duéi déy 14 vi du vé cac phuong 4n cu thé dé thuc hién sang ché. Cac vi du nay
duogc dua ra chi nhim muc dich minh hoa, va khong dugc du dinh dé gidi han pham vi
clia sang ché theo cach bat ky. Céc nb luc da dugc thyc hién nhim dim bdo do chinh
xé4c ctia cac sb lidu duge sir dung (vi du, luong, nhiét d9, v.v.), nhitng mdt s6 sai s6 thi
nghiém va do 1&ch, tat nhién, van dugc phép. Viéc thuc hién sang ché s& s dung, trir
khi dugc chi dinh khac, cdc phuong phap thong thuong ctia hda hoc protein, hoa sinh,
céc k§ thuat ADN tai t6 hop va duoc 1y hoc, theo k§ ning trong linh vuc nay. Céac k§
thuat nhu vay duoc giai thich ddy da trong tai liéu. Xem, vi du, T.E. Creighton,
Proteins: Structure and Molecular Properties (W.H. Freeman and Company, 1993);
A.L. Lehninger, Biochemistry (Worth Publishers, Inc.); Sambrook, et al, Molecular
Cloning: A Laboratory J\lanual (2nd Edition, 1989); Methods In Enzymology (S.
Colowlck and N. Kaplan eds., Academic Press, Inc.); Remington’s Pharmaceutical
Sciences, 18th Edition (Easton, Pennsylvania: Mack Publishing Company, 1990);
Carey and Sundberg Advanced Organic Chemistry 3rd Ed. (Plenum Press) Vols A and
B (1992).

Vi du 1: Xay dung vecto ADN ma hoéa protein dung hop UTL

Céc phuong phép thuc hién sinh hoc phén tir d3 biét trong linh vuc nay va cé
trong tai liéu, vi du, Molecular Cloning: A laboratory Manual 4th edition (Micheal
Green and Joseph Sambrook, Cold Spring Harbor Press, 2012).

Gen ma héa UTI-Fcl duge dit mua tir dich vu tong hop gen t8i wu héa codon
GeneArt cua Life Technologies (Carlsbad, CA). Trinh tu protein nhu dugc liét ké
trong SEQ ID NO: 1 vdi peptit tin hi€u, MGWSCIILFLVATATGVHS, duoc bd sung
cho viéc xuét tiét. Fig. 1 thé hién cac ving chung ctia UTI dugc sir dung dé dung hop.
Gen ma héa UTI-Fcl duoc lai ghép vio vecto biéu hién dong vat c6 vii. Céc vecto
bidu hién dong vat c6 va dd biét trong linh vuc nay bao gbm céac vecto
pSecTag2/Hygro A, pcDNA4 va pcDNAG6 (Life Technologies, Carlsbad CA). Vecto
nay dugc phan giai bang céc enzym giéi han, HindII[-HF va EcoRI cua hing New
England Biolabs (NEB). Poan nay dugc lai ghép vao vecto biéu hién ma tao ra tinh
khang carbenixilin va d4 dugc phan giai bing cting hai enzym gi6i han ndy. Vecto: ty

1€ mol chén 1:3 dugce st dung trong lai ghép. ADN dugc ghép vao dugce bién nap vao
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té bao E.coli 10-beta kha bién hoa hoc cua hing NEB, va dua 1én cic dia LB-
Carbenixilin dé sinh trudng qua dém. Cac khuén lac dwoc nudi qua dém trong moi
truong LB véi Carbenixilin vd ADN miniprep dwoc chudn bi bing QIAprep Spin
Miniprep Kit cia Qiagen (Qiagen, Hilden, Germany). Sau d6 ADN dugc giai trinh tu
bang cach st dung dich vu ghai trinh tw ADN ctia hing Bio Applied Technologies
Joint (BATJ, San Diego). Khudn lac c6 trinh tu thay d6i sau d6 dugc nudi trong méi
truong LB v6i carbenixilin dé tinh ché ADN bang thiét bi BenchPro 2100 va
MaxiCard cuta héng Life Technologies.

Vi du 2: X4y dung vecto ADN mi héa bién thé cua protein dung hop UTI-Fc

Céc SEQ ID NO:1-28 liét k& céc trinh tv ADN va protein ctia mot s§ protein
dung hop UTI-Fc. Céc protein dung hop UTI nay bao gdm céc cai bién ma thay dbi
phan 16p Ig, cc ciu lién két, viing UTI, trat tu ving UTI va ving Fe (tin ciing N- hoic
C-), loai UTI, loai Fc, cac géc Kkhéi ddu /két thac UTI, sy gan két ctia dudng, céc vi tri
nhay véi proteaza, va chirc ndng tac dong cua Fc. Mot ) protein UTI-Fc dugc minh
hoa trén Fig. 2 va Fig. 3. C4c protein dung hop UTI-Fc bao gom ba ci bién axit amin
& Ser (IgG1 Fc3Ser, C1548/P172S/P265S) chita cac dot bién dé thay ddi sy hinh thanh

lién két disulfua va chirc ning FeyR.
Tao chu tric biéu hién UTI-Fc

Céc trinh tu nucleotit cia UTI (vi du kidu dai, S10A, va cac bién thé K218
K228) va cac ving Fc3Ser ciia ngudi duge ti wu hoa codon dé bidu hién trong té bao
CHO va téng hop boi hing Life Technologies (Carlsbad, CA). Céac chu tric sau diy
duogc tao ra trong vecto biéu hién CHO béng cach lap rap cac ving UTI va Fe3Ser
bang phuong phép tach dong doc lap trinh tw va lai ghép (sequence and ligation-
independent cloning- SLIC) (Li and Elledge 2007 Nature Methods 4(3):251-256):
UTI-Fe3Ser, UTI S10A-Fc3Ser, UTI K21S K22S-Fe3Ser, UTI m2-Fce3Ser, UTI L1-
Fc3Ser, UTI L2-Fc3Ser (Fig. 4A). Viée lép rap ADN bang phuong phap SLIC duge
thuc hién bing cach tron vecto duge dudi thing (30 ng), UTI (100 ng) va cdc san
phédm PCR Fc3Ser (100 ng) v6i céc trinh ty nhd ra dé tai t6 hop tuong dong, va T4
ADN polymeraza (0,5 U) véi thé tich 5 uL chira dung dich dém NEBuffer 2 va BSA
(New England Biolabs). Sau khi G 30 phut ¢ nhiét do trong phong, hoat tinh cta
exonucleaza ciia T4 ADN polymeraza dugc dip tat bing céch bd sung 2 mM dCTP.
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Sau d6 tién hanh t4i t6 hop twong ddng in vitro bing gradien nhiét d¢ tir 75C dén 37C
trong 30 phtit. Hén hop phan ting chita ADN dwoc 18p réap duoc bién nap héa hoc vao
té bao E. coli TOP10 (Invitrogen), va dua 1én dia LB-aga chita carbenixilin. C4c khung
doc mé dung cho céc cdu tric con lai (UTT m1-Fc3Ser, UTI d1-Fc3Ser, UTI d2-
Fc3Ser, UTI L3-Fe3Ser, UTI-Fc 1gG2, Fe3Ser-UTI, va UTI chudt-IgG1l chudt) dugce
t6i wu hoa codon va tdng hop dudi dang cdu tric dung hop. Céc chu triic nay dugce tich
dong vao vecto bidu hién bing phwong phap SLIC nhu dugc mé ta trén ddy (Fig. 4B).
Céc trinh tr ADN cuia tit ca 13 cu tric trong vecto duge kiém tra bang cach giai trinh

tu ADN theo phuong phap Sanger.
Vi du 3: Biéu hién c4c thé dung hop UTI-Fc trong té bao CHO.

Vecto ADN mi héa UTI-Fcl duoc chuyén nhiém 6n dinh vao té bao CHO-S
bing c4ch sir dung chit phan tmg Freestyle MAX Reagent ctia hing Invitrogen. Cac
gidng nudi cdy khéi 16n duoc dua vio cac binh T va chon loc bing cach sir dung mbi
trudmg CD CHO c¢6 bd sung céc ndng d6 methionin sulfoximin (MSX) khéc nhau nim
trong khoang tir 50 dén 100 pM. Khi céc giéng da hdi phuc tir bude chon loc, ching
dugc nhan 18n dé san xudt va bio quan lanh déng. Thyc hién nhidu mé san xuit dé
phuc vu viéc thir nghiém in vitro va in vivo. Quy trinh sdn xuét 12 nudi cdy 10-14 ngay
theo mé ¢6 bd sung dinh dudng bing méi trudng CD FortiCHO, CD Efficient Feed B,
va CD Efficient Feed C cta hang Invitrogen. Céc thé tich san xut ndm trong khoang
tr 1L dén 3L, va céc giéng nudi cAy duoc thu hoach bang cach ly tim & 3500
vong/phut trong 1-2 gid tiép theo 1 loc vo tring dich ndi va dich ndi té bao thu duoc

duogc st dung trong bude tinh ché.
Vi du 4: Tinh ché protein dung hop UTI-Fe.

Quy trinh tinh ché 2 mé UTI-Fcl dugc thuc hién bing cach dua 2,3 L méi truong
dugce tao didu kién cho t& bao CHO véi UTI-Fcl duge biéu hién 1én 30 ml protein A
mAb select Ix (GE healthcare) duoc can bang trong trinatri xitrat 25SmM d6 pH = 8,1,
NaCl 125mM. Cot nay dugc rua b??mg 2 thé tich cot (60ml) trinatri xitrat 25mM do
pH=8,1, NaCl 125mM va sau d6 bang 2 thé tich cot (60ml) trinatri xitrat 25mM do
pH=8,1, NaCl 2000mM. Sau d6 cot ndy duoc cin bing bang 2 thé tich cdt (60ml)
trinatri xitrat 25mM d6 pH = 8,1, NaCl 125mM. UTI-Fcl duoc rira gii bang 7 thé tich
¢t (210 ml) gradien dén 100% axit xitric 25mM d6 pH=2,9, NaCl 125mM. UTI-Fcl
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duoc rira gidi dudi dang hai dinh, dinh rdng, va c6 sudn bén & khoang do pH = 5,5 va
dinh nhon hon & khoang d6 pH = 3,5. Sau d6, UTI-Fc dic dugc trao ddi dém vao dung
dich dém cubi cung 1a TBS d¢ pH 7.4 (tris 25mM, NaCl 130mM, KCl 2,7 mM d6 pH
7,4) bang thiét bi c6 ly tim Amicon Ultra v6i 30K M.W.C.O. Hiéu suét protein dwoc

tinh ché duoc thé hién trén Bang 1 v protein duoc bao quan & -80°C dé dung tiép.

Béang 1
Thé tich | Ndng d6 san | Hidu sut san . 76 50 v6i
A , 2 ° g x Z. Cot protein A | tai luong
Tén dinh dinh pham cudi | pham cudi Hidu sut (% rotein
(mL) | (mg/mL) | (mg) iou suat (%) | PO
g
Dinh mé thu
nhit 40 10 110 59 52
Dinh mé (B 49 11 150 72 68
ai

Vi du 5: Biéu hién va tinh ché cac UTI-Fc protein dung hop khéc.

Vao ngay chuyén nhifm, céc té bao CHO duogc dém va gieo & mat do 2,2x10"6
t& bao séng/mL trong 90% trong tong thé tich 900mL vi nuéi trong binh lic & 33°C
dén khi chuyén nhiém. ADN lanh déng dugc lam tan bing va bd sung vio PEI
(Polyetylenimin - mdt polyme cation) va AKT. ADN dugc bd sung theo ty 18 0,625ug/
1 triéu t& bao. 1L té bao cn c6 1,25 mg. 90% téng s6 ADN duoc b sung 14 ADN cén
quan tim = 1,125mg. 10% con lai 1a AKT (m& hda protein chéng lai su chét t& bao
theo chuong trinh) = 0,125mg. PEI dwoc bd sung theo ty 18 2,5ug/1 tridu t€ bao. Dé
chuyén nhim 1 L luong nay 13 5mg. Dung dich PEI dugc bd sung vio ADN pha
loding va 0 & nhiét do trong phong trong 15 phit trude khi bd sung phitc ADN vao té

bao.

Céc gibng nudi cdy duoc nudi & 33°C, 5% CO2, va 125 vong/phut. 1 dén 4 gio
sau khi chuyén nhifm, 0,6mM axit Valproic dugc b sung vao. Dé chuyén nhiém 1L,
luong nay 13 2mL dung dich gbc 300mM. Vao ngdy 1, tac nhan chbng két tu véi ty 18
1:250 dwoc bd sung vao tic 14 4 mL/1L va 15% thé tich/thé tich CD Efficient Feed C
tire 1a 150mL/1L. Vao ngay 5 va ngay 9, 15% CD Efficient Feed C duoc bd sung vao.
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Dich ndi t€ bao duoc thu hoach vao ngdy 14, cac té bao dugc dém va hiéu gié
protein duge xdc dinh. Céc té bao dwoc ly tim nhe xudng bang cich ly tdm & 3000
vong/phut trong 30 phut & 4°C. Dich ndi duge loc qua bd loc 0,2 micromet va bao

quén & 4°C hodc lam lanh dong & -20°C.

Viéc tinh ché cac thé dung hop UTI-Fc dugc thuc hién bing phwong phép sic ky
Protein A. 200mL dich nudi céy té bao ndi duogc trdn véi 2 ml hat MabSelect Sure
Protein A Sepharose va lac qua dém & 4°C. Hon hop hat sau d6 dwoc ly tim trong 6ng
50ml & 1200 vong/phut trong 5 phut va dich ndi dugc thai bd. Cac hat duge dua vio
cdt va rira ba 14n bing dung dich dém lién két (Biorad, Hercules, CA). Cac thé dung
hop UTI duoc ria giai bang 8 ml dung dich @&m MAPS II Elution (Biorad, Hercules,
CA). 2 ml dung dich trung hoa (1M Tris-HCI d6 pH=8) dugc bd sung vao. Sau d6, céc
mau duoc trao ddi dém vao xitrat 25mM, NaCl 125mM, d6 pH=5,5 b%mg cach ly tdm
va pha lodng ldp lai nhiéu 1an bang dung dich dém c6 str dung cdc don vi Amicon
Centrifugal B0MWCO, 15 mL, Millipore). Fig. 9 liét ké két qua tinh ché céc protein
dung hop UTI khéc nhau.

Vi du 6: Uc ché cac proteaza bang protein dung hop UTI

Thtr nghiém enzym in vitro vé kha ning trc ché trypsin ctia UTI-Fc protein dung
hop

Dung dich chtra UTI-Fcl vé6i cac ndng d6 khac nhau (< ndng d6 cudi 200 nM)
duoc didu ché trong HEPES 50 mM, NaCl 150 mM, CaCl2 20 mM va Brij L23
0,01%, do pH=7,4. Cac thr nghiém hoat tinh dugc tién hanh trong cac dia Greiner

384-giéng thé tich nho. T4t ca cac budc duge thue hién & nhiét d6 moi trudng.

Trypsin tuy ngudi (ndng d cudi 1,5n0M) (Athens Research & Technology, Inc)
duoc bd sung vio céc dich pha lodng sau d6 o trudce véi UTI-Fe thir nghiém trong 15
phit. Tiép theo, phan tmg dwoc khoi mao bing co chit N-Benzoyl-L-arginin-7-amido-
4-metylcoumarin hydroclorua SIGMA B7260-25MG 100 pM (ndng @6 cudi). Tong
thé tich hdn hop phan tmg 13 20 1. Hoat tinh ctia trypsin dugc xac dinh bang huynh
quang. Vi dy, cuong d6 huynh quang duoc xac dinh bing dong luc hoc qua ctra sb tir
30 dén 60 phit trén thiét bi BMG PHERAstar FS hoic PHERAstar plus bing cach st
dung budc song kich thich 370 nm va va budc séng phat xa 470 nm. Hoat tinh cta
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trypsin ty 18 tuyén tinh v6i sy thay dbi miic huynh quang quan sat duoc (cubi— dau).
Ty 18 phén trim (rc ché trypsin & ndng d6 UTI-Fc da cho dwoc xac dinh 1a:

Ty 18 phan tram Gc ché = 100 * (1-((Fi — Fp)/(Fn - Fp) ))

Trong d6: Fi mtc huynh quanh quan sat duoc & ndng d6 UTI-Fc thir nghiém da

cho.

Fp 13 mtic huynh quang quan sat duoc ciia dbi chimg duong tirc 13 gid tri trung

binh ctia 2 dén 6 thir nghiém khong c6 trypsin.

Fn 13 mérc huynh quang quan sat dugc ciia ddi chimg 4m thc 13 gi tri trung binh

ctia 2 dén 6 thir nghiém trypsin véi chi véi sy ¢6 mit cia chit dan.

IC50 (ndng d6 mol/L cta hop chét, tirc 12 protein dung hop, ma tirc ché 50%) cia
hop chét thir nghiém, tic 14 protein dung hop, dwoc tinh toan bang cach khép duong
cong binh phuong cuc tiéu khong tuyén tinh ctia phuong trinh:

Ty 18 phén tram tc ché = Gia tri d4y + ((Gié tri dinh-Gia tri day) / (1 + ((IC50 / [UTI-
Fc]) ~ Ba dbc))).

Trong 6 ctia UTI-Fc ¢6 mdt d6i chimg dwong. Nhu duoc thé hién trén Fig. 5, UTI
nguoi ¢6 IC50 13 ~3 nM.

Mitc do trc ché céc proteaza khac ctia UTI-Fcl ciing dugc xé4c dinh tai Reaction
Biology Corporation (Malvern, PA). Fig. 6 thé hién kha ning @rc ché chymotrypsin cta
UTI-Fcl. Fig. 7 liét ké c4c hing sb tic ché cta UTI-Fcl dbi v6i nhiéu proteaza khac
nhau. UTI-Fel e ché chymotrypsin va plasmin vira phi va thé hién kha ning @c ché

yéu caspaza-1, cathepsin C, va papain.
Vi du 7: Hiéu qua diéu tri t€ bao bang protein dung hop UTI

Kha ning @c ché sy giai phéng xytokin ctia UTI-Fcl duge xé4c dinh trong thi
nghiém dua trén t& bao. Céc t& bao BEAS2B duoc gieo & mat do 20000 té bao/giéng
trong dia 96 giéng va nudi cdy bang mdi truong BEGM Bullet Kit (Lonza) day du
trong may u CO2. Sau 24 gid, moi trudng nudi cdy dugc thay bang mdi trudng
DMEM don gian dé ngimg cung cip dinh dudng v cac té bao dugc nudi ciy qua dém.
Sau d6, cac té bao duoc 1 véi mdi truong DMEM don gidn tuoi chita trypsin 100nM

véi cdc nong d6 khac nhau cia protein UTI nude tiéu ctia ngudi hodc protein UTI-Fcl
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t4i td hop. Sau 8 gid, dich nuéi cdy ndi dugc thu gom va muc protein IL-6 dugc danh

gia bang cach str dung kit DuoSet IL-6 ngudi (R&D Systems).

Két qua chimg t6 ring ca UTI va UTI-Fc lam gidm sy san sinh IL-6 do trypsin
gdy ra trong cac t& bio BEAS2B. Nhu duoc thé hién trén Fig. 8, mirc do tc ché 1a phu
thudc lidu véi cac gid tri IC50 14n luot 13 0,40 va 0,41 pg/mL.

Vi du 8 Xé4c dinh d6 6n dinh ciia phan t&r UTI-Fc - bién tinh bing nhiét

Céc thir nghiém dwoc tién hanh @ do d6 én dinh nhiét va thoi gian thuc. Tt ca
céc phan tir chimg to hoat tinh trc ché trypsin. D9 6n dinh nhiét dugc x4c dinh béing
phuong phép di nhiét lwong quét vi sai tén nhiét lvong ké Microcal VP-DSC. Céc méu
duoc chuén bi & ndng d6 1 mg/ml va dugc dém trong Tris 0,25 mM d6 pH=7,4, NaCl
0,13M va Kel 0,0027M. Cac mAu duge dun néng tir 25°C dén 110°C véi toe d6 200°C
mdt gid. UTI-Fel duge so sanh véi dbi tugng trong cong bd don CN 103044554 A,
SEQ ID 2 va 6, chira 14n lwot ving Fc cta IgG2 hoic IgG1. Két qua duge thé hién

trong Bang 8.
Bang 8
Protein DSC Tml (°C) DSC Tm2 (°C)
UTI-Fcl (SEQ ID NO:1) 70,86 85,79
CN 103044554 ASEQID 6 68,72 86,38
CN 103044554 ASEQID 2 68,47 79,22

Vi du 9: Xé4c dinh d6 6n dinh thoi gian thuc

Phép do do én dinh thoi gian thuc dwoc tién hanh bang cach G SEQ ID NO:1
(UTI-Fcl) hodc CN 103044554 A, SEQ ID 2 hodc 6 & 2-8°C, va 40°C trong 0, 2 va 4
tudn trong dung dich dém TBS, d6 pH=7,4. Su tao thanh loai phén tir lwong cao hon
va thdp hon dugc x4c dinh bing phuong phap sic ky loai trir theo kich ¢& (size
exclusion chromatography - SEC) va hién hinh bing phuong phip dién di trén gel
polyacrilamit (polyacrilamide gel electrophoresis - PAGE). Nbng d6 mdi UTI-Fc dugc
theo doi bang cach xac dinh do hap thu cua dung dich & 280nm (A280), bang cach sir
dung hé sb tit x4c dinh bing thanh phin protein. Cc phan tir UTI-Fc tao ra hai dinh
chdng 1én nhau mét phdn, khi dugc phén tich bang SEC. Ty 18 phan trim dién tich
dinh & mdi mAu UTI-Fc dugc xic dinh bing SEC dwoc bio cdo trong Bang 9 & thoi
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diém = 0 tudn, 2 tuin, va 4 tudn. Bang nay ciing thé hién ty 1& phin trdm thay ddi v&
ndng do do dwgc bdi A280 (% A (mg/ml)) & thoi didm = 2 tun va 4 tudn. Nong 0
ban dau TO cla timg mAu 1a UTI-Fcl = 33,5mg/mL, CN 103044554 A SEQ ID 2 =
8,5mg/mL, va CN 103044554 A SEQ ID 6 = 5,6mg/mL. D thay ddi 3% 1a dién hinh
dbi véi SEC va 15% dbi vé6i cae phép do UV riéng r&. Phép phén tich bing PAGE thé

hién rang mdi phan tir UTI-Fc thé hién mAu bing duoc trong doi dbi véi UTI-Fe diy

du chiéu dai.

Bang 9
Protein SEC SEC SEC % A % A
0 tudn 2 tuln 4 tudn (mg/ml) | (mg/ml)
2 tun 4 tudn
UTI-Fcl Pinh 1 35,7% | NA NA NA
(SEQIDNO:1) | Dinh2 64,3%
UTI-Fel NA Dinh 1 36,2% | Pinh 1 36,1% | 9,2% 1,2%
(SEQ ID NO:1) Dinh 2 63,8% | Pinh 2 63,9%
& 2-8°C
UTI-Fcl NA Pinh 1 37,1% | Pinh 1 36,8% | 0,2% 11,9%
(SEQ ID NO:1) Pinh 2 62,9% | Pinh 2 63,2%
& 40°C
CN 103044554 A | Pinh 1 30,6% | NA NA NA NA
SEQID 2 Pinh 2 69,4%
CN 103044554 A | NA Pinh 1 29,0% | Pinh 1 31,5% | 0,2% 2,7%
SEQID 2 ¢ 2-8°C Pinh 2 71,0% | Pinh 2 68,5%
CN 103044554 A | NA Dinh 1 28,2% | Pinh 1 30,3% | 1,6% 3,5%
SEQ ID 2 6 40°C Pinh 2 71,8% | Pinh 2 69,7%
CN 103044554 A | Pinh 1 36,6% | NA NA NA NA
SEQID 6 Pinh 2 63,4%
CN 103044554 A | NA Dinh 1 34,8% | Pinh 1 36,4% | 7,8% 9,5%
SEQID 6 ¢ 2-8°C Pinh 2 65,2% | Pinh 2 63,6%
CN 103044554 A | NA Pinh 1 33,9% | Pinh 1 34,5% | 3,6% 6,0%
SEQID 6 ¢40°C Dinh 2 66,1% | Pinh 2 65,5%

Vi du 10: Thir nghiém in vivo vé tc ché bo the.

Téc dung cia UTI-Fel (SEQ ID NO:1) 1én hé b thé duge xac dinh in vivo.
Chudt nhit C3lWHeJ céi dugc mua tir hing Jackson Laboratories. Cac chudt nay dugc
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cho ding lidu theo thiét ké thir nghiém Béng 10. Cac chudt duoc tiém trong mang
bung (100 ul/chudt) 15 phit sau khi sir dung lidu bang LPS & thoi didm khong. Céc
chudt bi giét sau khi tiém LPS 2 gidr va 4 gid bing CO2 qué lidu va mau duoe thu gom
bing céch choc tim. Mau duoc chuyén vao vi éng tach huyét thanh va dé cho dong ¢
nhiét d6 trong phong trong 30 phut. Sau d6, cac vi éng nay duge ly tim & 12000
vong/phit trong 5 phiit va huyét thanh duoc 1iy ra va chia thanh cic phin phén ude
trong dia 96 giéng. Axit rosmarinic dwoc ding lam dbi chimg duong va st dung &
ndng d6 3 mg/ml trong nuéc mudi. Dia 96 giéng dugc 1am lanh déng & -20°C. Cac mAu
huyét thanh duoc phén tich vé ham luong C5a bing kit Duoset. Y nghia théng ké duoc
xac dinh bang phin mém db hoa Prism v hiéu qua dwoc xem 13 c6 ¥ nghia théng ké néu
p < 0,05. Nhu duogc thé hién trén Fig. 10, SEQ ID NO:1 (UTI-Fcl) lam giam déng ké
C5a & ndng d6 20, 50, va 100 mg/kg tai thdi diém 4 gity sau khi sir dung lidu LPS.

Bang 10: Thiét ké thir nghiém (UTI-Fcl 1 SEQ ID:1)

A | Nong | Thétich | Kichthich |Néng dd|,.
L ¥
Nh6m|Mb ta IZ‘S d | (mikg) |LPS(trong | LPS DV@’;g

mg/kg) (mg/ml)Dudng duing| mang bung) |(mg/ml)| ™

1 |t nhién 8
trong

2 |Chitdin-2giy | -- -~ |10 | tinh 30 ug 0,3 8
mach
trong

3 |UTI-Fcl -2 gio 50 50 | 10 | tinh 30 ug 0,3 8
mach
Ros 2 dudi

4 gidy 30mg/ke 30 3,0 |10 da 30 ug 0,3 8
trong

5 |Chétdin—4gio | -- - | 10 | tinh 30 ug 0,3 8
mach
trong

6 |V Tel-4 5 | 05 |10] timh | 30ug 03 | 8
gid_Smg/kg mach
trong

7 |UL-Fel -4 20 | 20 | 10| finh | 30ug 03 | 8
gid 20mg/kg mach
UTI-Fcl -4 trong

8 gidr 50mg/kg .’?'O 50 |10 fnh 30 ug 0,3 8
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mach
trong
UTI-Fcl -4
9 L 100 10,0 | 10 | tinh 30 ug 0,3 8
gio_100mg/kg mach
Ros 4 duéi
10 gidy 30mg/ke 30 3,0 10 da 30 ug 0,3 8
Danh muc trinh tu

SEQ ID NO:1 Trinh tu protein UTI-Fc 1

AVLPQEEEGSGGGQLVTEVTKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC
ETFQYGGCMGNGNNFVTEKECLQTCRTVAACNLPIVRGPCRAFIQLWAFDAV
KGKCVLFPYGGCQGNGNKFYSEKECREYCGVPGDGDEELLGSGGGGDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPG

SEQ ID NO:2 Trinh tw ADN UTI-Fc 1

GCTGTGCTGCCTCAGGAAGAGGAAGGCTCTGGCGGAGGCCAGCTCGTGAC
CGAAGTGACCAAGAAAGAGGACTCCTGCCAGCTGGGCTACTCTGCCGGCC
CTTGTATGGGCATGACCTCCCGGTACTTCTACAACGGCACCTCCATGGCCT
GCGAGACATTCCAGTACGGCGGCTGCATGGGCAACGGCAACAACTTTGTG
ACAGAGAAAGAGTGCCTGCAGACCTGCAGAACCGTGGCCGCCTGTAACCT
GCCTATCGTGCGGGGACCCTGTCGGGCCTTTATCCAGCTGTGGGCCTTCGA
CGCCGTGAAGGGCAAATGCGTGCTGTTCCCCTATGGCGGCTGCCAGGGAA
ATGGAAACAAGTTCTACTCCGAGAAAGAATGCCGCGAGTACTGTGGCGTG
CCAGGCGACGGGGATGAGGAACTGCTGGGATCAGGCGGCGGAGGCGACA

AGACCCATACCTGTCCACCTTGCCCTGCCCCCGAGCTGCTGGGAGGACCTT
CTGTGTTCCTGTTCCCCCCAAAGCCCAAGGACACCCTGATGATCTCCCGGA
CCCCTGAAGTGACCTGCGTGGTGGTGGATGTGTCCCACGAGGATCCCGAA

GTGAAGTTCAATTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGAC
CAAGCCCAGAGAGGAACAGTACAACTCCACCTACCGGGTGGTGTCCGTGC
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TGACCGTGCTGCACCAGGATTGGCTGAACGGCAAAGAGTACAAGTGCAAG
GTGTCCAACAAGGCCCTGCCTGCCCCCATCGAAAAGACCATCTCCAAGGCC
AAGGGCCAGCCCCGGGAACCCCAGGTGTACACACTGCCCCCTAGCCGGGA
AGAGATGACAAAGAACCAGGTGTCCCTGACCTGTCTCGTGAAGGGATTCT
ACCCCTCCGATATCGCCGTGGAATGGGAGTCCAACGGCCAGCCTGAGAAC
AACTACAAGACCACCCCCCCTGTGCTGGACTCCGACGGCTCATTCTTCCTG
TACTCCAAGCTGACAGTGGACAAGTCCCGGTGGCAGCAGGGCAACGTGTT
CTCCTGCTCCGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAGTC
CCTGTCCCTGAGCCCCGGC

SEQ ID NO:3 Trinh tg protein UTI-Fc¢ IgG1 3Ser

avlpgeeegsgggqlvtevtkkedscqlgysagpemgmtsryfyngtsmacetfqyggemgngnnfvtekeclgter
tvaacnlpivrgperafiglwafdavkgkevlfpyggcqgngnkfysekecreycgvpgdgdeellrepkssdkthtcp
pepapellggssvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvs
vitvlhgdwingkeykckvsnkalpasiektiskakgqprepqvytlppsreemtknqvsltclvkgfypsdiavewes
ngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspg

SEQ ID NO:4 Trinh ty ADN UTI-Fc IgG1 3Ser

getgtgctgectcaggaagaggaaggetetggeggaggecagetegtgaccgaagtgaccaagaaagaggactectgee
agctgggctactetgecggeccttgtatgggeatgaccteeccggtacttctacaacggeacctecatggectgegagacatte
cagtacggcggctgcatgggcaacggeaacaactttgtgacagagaaagagtgectgecagacctgecagaaccgtggeeg
cctgtaacctgectategtgeggggacccetgtegggcectttatccagetgtgggecttcgacgecgtgaagggcaaatgegt
gctgttccectatggeggetgecagggaaatggaaacaagttctactccgagaaagaatgecgegagtactgtggegtgee
aggcgacggggatgaggaactgetgegggageccaaatettccgacaagacccatacctgtecaccttgeectgeeeeeg
agctgetgggaggatectetgtgticetgticceccccaaageccaaggacaccctgatgatctcecggaccectgaagtgac
ctgcgtggtegteggatgtgtcccacgaggatcccgaagtgaagttcaattggtacgtggacggegtggaagtgeacaacge
caagaccaagcccagagaggaacagtacaactccacctacegggtggtgteegtgetgaccgtgetgeaccaggattgge
tgaacggcaaagagtacaagtgcaaggtgtccaacaaggecctgectgectccatcgaaaagaccatetccaaggecaag
ggccagecccgggaaccccaggtgtacacactgececctageegggaagagatgacaaagaaccaggtgteectgaccet
gictcgtgaagggattctaccectccgatatcgecgtggaatgggagtccaacggecagectgagaacaactacaagacca
ccecccctgtgetggactececgacggceteattettcetgtactccaagetgacagtggacaagtecceggtggeageagggea

acgtgttctcetgetecgtgatgecacgaggecectgeacaaccactacacccagaagtceetgtecctgageecegge

SEQ ID NO:5 Trinh tu protein UTI-Fc IgG2 Ser
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avlpgeeegsgggqlvtevtkkedscqlgysagpecmgmtsryfyngtsmacetfqyggemgngnnfvtekeclgter
tvaacnlpivrgperafiqlwafdavkgkevifpyggcqgngnkfysekecreycgvpgdgdeellrkscvecppepa
ppvagpsvilfppkpkdtlmisrtpevtcvvvdvshedpevqfnwyvdgmevhnaktkpreeqfnstfrvvsvitvy
hqdwlngkeykckvsnkglpapiektisktkgqprepqvytlppsreemtknqvsltclvkgfypsdiavewesngq
pennykttppmldsdgsfilyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk

SEQ ID NO:6 Trinh tuw ADN UTI-Fc IgG2 Ser

getgtgetgectcaggaagaggaaggetetggeggaggecagetegtgaccgaagtgaccaagaaagaggacteetgee
agctgggctactetgecggeccttgtatgggceatgacctceccggtacttectacaacggeacctecatggectgegagacatte
cagtacggeggcetgcatgggcaacggeaacaactitgtgacagagaaagagtgectgcagacctgeagaacegtggeeg
cctgtaacctgectategtgeggggaccetgtegggectttatccagetgtgggecttcgacgecgtgaagggeaaatgegt
getgttececctatggeggetgecagggaaatggaaacaagtictactccgagaaagaatgecgegagtactgtggegtgec
aggcgacggggatgaggaactgetgeggaaatectgtgtegagtgeccaccgtgeccageaccacctgtggeaggacceg
tcagtcttccteticcccccaaaacccaaggacaccectcatgatcteccggaccectgaggteacgtgegtggtggtggacg
tgagccacgaagaccccgaggtccagttcaactggtacgtggacggeatggaggtgeataatgeccaagacaaagecacg
ggaggagcagttcaacagcacgttccgtgtggteagegtectecaccgtegtgcaccaggactggetgaacggeaaggagt
acaagtgcaaggtctccaacaaaggecteccageccccatcgagaaaaccatetccaaaaccaaagggeageeccgaga
accacaggtgtacaccctgeccccatcccgggaggagatgaccaagaaccaggtcagectgacctgectggtcaaagget
tctaccccagegacatcgecgtggagtgggagageaatgggeagecggagaacaactacaagaccacaccteecatget
ggactccgacggctecttettcetetacageaagetcacegtggacaagageaggtggeageaggggaacgtettcteatg

ctccgtgatgcatgaggcetetgcacaaccactacacacagaagagcectctcectgtetccgggtaaa
SEQ ID NO:7 Trinh tu protein UTI-Fc IgG2

avlpgeeegsgggqlvtevtkkedscqlgysagpemgmtsryfyngtsmacetfqyggemgngnnfvtekeclqter
tvaacnlpivrgpcrafiglwafdavkgkevifpyggeqgngnkfysekecreycgvpgdgdeellrkcevecppepa
ppvagpsvﬂfppkpkdtlmisrtpthcvvvdvshedpevqfnwyvdgmevhnaktkpreeqfnstfrvvsvltvv
hgdwlngkeykckvsnkglpapiektisktkgqprepqvytlppsreemtknqvsltclvkgfypsdiavewesngq
pennykttppmldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytgkslslspgk

SEQ ID NO:8 Trinh tu ADN UTI-Fc IgG2

getgtgetgectcaggaagaggaaggetetggeggaggecagetegtgaccgaagtgaccaagaaagaggacteetgee
agctgggctactetgeeggeccttgtatgggeatgaccteeecggtacttctacaacggeacctccatggectgegagacatte
cagtacggcggctgeatgggcaacggeaacaactttgtgacagagaaagagtgectgcagacctgecagaaccgtggecg
cctgtaacctgectatcgtgeggggacectgtegggectttatccagetgtgggecticgacgeegtgaagggcaaatgegt
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getgttccectatggeggetgecagggaaatggaaacaagttctactcecgagaaagaatgecgegagtactgtggegtgee
aggcgacggggatgaggaactgetgeggaaatgttgtgtcgagtgececaccgtgeccageaccacctgtggeaggaceg
tcagtcttectettccececcaaaacccaaggacacccteatgatetcceggaccectgaggtecacgtgegtggtggteggacg
tgagccacgaagacccegaggtccagticaactggtacgtggacggeatggaggtgcataatgecaagacaaagecacg
ggaggagcagttcaacagcacgticcgtgtggtcagegtectcacegtegtgeaccaggactggetgaacggcaaggagt
acaagtgcaaggtctccaacaaaggcctcccagcccccatcgagaaaaccatctccaaaaccaaagggcagccccgaga
accacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagectgacctgectggtcaaagget
tctaccccagegacategecgtggagtgggagageaatgggeagecggagaacaactacaagaccacaccteccatget
ggactccgacggctecttettcctetacagcaageteaccgtggacaagageaggtggeageaggggaacgtcticteatg

ctcegtgatgeatgaggctetgcacaaccactacacacagaagagectceteectgteteccgggtaaa
SEQ ID NO:9 Trinh tu protein UTI-Fc IgG1 3Ser S10A

avlpgeeegagggqlvtevtkkedscqlgysagpecmgmtsryfyngtsmacetfqyggemgngnnfvtekeclqter
tvaacnlpivrgperafiglwafdavkgkevlfpyggcqgngnkfysekecreycgvpgdgdeellrepkssdkthtep
pepapellggssvflfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvs
vltvlhgdwingkeykckvsnkalpasiektiskakgqprepqvytlppsreemtknqvsltclvkgfypsdiavewes
ngqpennykttppvldsdgsfilyskltvdksrwqqgnviscsvmhealhnhytgkslslspg

SEQ ID NO:10 Trinh tw ADN UTI-Fc IgG1 3Ser SI0A

getgtgetgectcaggaagaggaaggegeaggeggaggecagetegtgaccgaagtgaccaagaaagaggactectge
cagctgggctactctgeeggeccttgtatgggeatgaccteeceggtacttctacaacggeacctecatggectgegagacatt
ccagtacggcggcetgeatgggcaacggcaacaactttgtgacagagaaagagtgectgeagacctgcagaaccgtggee
gectgtaacctgectategtgeggggaccectgtegggectttatccagetgtgggcecticgacgecgtgaagggcaaatge

gtgctgttcecctatggeggetgecagggaaatggaaacaagttctactccgagaaagaatgecgegagtactgtggegtg
ccaggcgacggggatgaggaactgctgcgggageccaaatcttccgacaagacccatacetgtecaccttgecctgeece
cgagctgetgggaggatectetgtgttcetgttccceccaaageccaaggacaccctgatgatctcecggaccectgaagtg
acctgegtggtggtegatgtgtcccacgaggatcccgaagtgaagttcaattggtacgtggacggegtggaagtgeacaac
gccaagaccaageccagagaggaacagtacaactccacctaccgggtggtgtecgtgetgaccgtgetgeaccaggattg
getgaacggcaaagagtacaagtgcaaggtgtccaacaaggecctgectgectecatcgaaaagaccatetccaaggeca
agggccagecccgggaaccecaggtgtacacactgececctagecgggaagagatgacaaagaaccaggtgtecctga
cctgtetegtgaagggattctacceetccgatatcgeegtggaatgggagtccaacggecagectgagaacaactacaaga
ccacceeccctgtgetggactcecgacggceteattettectgtactccaagetgacagtggacaagtcecggtggeageagg

gcaacgtgttctectgetecgtgatgeacgaggecctgeacaaccactacacccagaagtecctgteectgageceegge
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SEQ ID NO:11 Trinh tu protein UTI-Fc IgG1 3Ser m2

edscqlgysagpemgmtsryfyngtsmacetfqyggemgngnnfvtekeclqtertvaacnlpivrgperafiglwaf
davkgkevlfpyggcqgngnkfysekecreycgvpgdgdeellrepkssdkthtcppepapellggssvilfppkpkd
tlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvitvlhqgdwlngkeykckvsn

kalpasiektiskakgqprepqvytlppsreemtknqvsltclvkgfypsdiavewesngqgpennykttppvldsdgsf
flyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:12 Trinh tw ADN UTI-Fc IgG1 3Ser m2

gaggactcctgecagetgggctactetgeeggeccttgtatgggcatgaccteceggtacttctacaacggeacctecatgg
cctgegagacattccagtacggeggetgeatgggeaacggceaacaactttgtgacagagaaagagtgectgeagacctge
agaaccgtggecgectgtaacctgectatcgtgeggggacccetgtegggcctttatccagetgtgggecttcgacgeegtga
agggcaaatgegtgetgttceectatggeggetgecagggaaatggaaacaagttctactccgagaaagaatgecgegagt
actgtggegtgccaggegacggggatgaggaactgetgegggageccaaatcttccgacaagacccatacctgtecacct
tgeeetgeccccgagetgetgggaggatectetgtgttectgticcececccaaageccaaggacaccctgatgatetecegga
cccctgaagtgacctgegtggtggtggatgtgtcccacgaggatecccgaagtgaagttcaattggtacgtggacggegtegg
aagtgcacaacgccaagaccaagceccagagaggaacagtacaactccacctacegggtggtgteegtgetgacegtgcet
gcaccaggattggetgaacggcaaagagtacaagtgcaaggtgtccaacaaggecctgectgectecatcgaaaagacca
tctccaaggecaagggecagecccgggaaccecaggtgtacacactgecccctagecgggaagagatgacaaagaace
aggtgtccctgacctgtetcgtgaagggattctaccectecgatatcgecgtggaatgggagtecaacggecageetgaga
acaactacaagaccacccccectgtgetggactcegacggetceattettectgtactccaagetgacagtggacaagticeeg

gtggcagcagggcaacgtgttctectgeteegtgatgeacgaggeectgeacaaccactacacccagaagtecetgteect
gagcceegge

SEQ ID NO:13 Trinh tu protein UTI-Fc IgG1 3Ser m1
avlpgeeegsgggglvtevtkkepkssdkthtcppepapellggssvilfppkpkdtlmisrtpevtcvvvdvshedpe
vkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhgdwingkeykckvsnkalpasiektiskakgqprepqvy

tlppsreemtknqvsltclvkgfypsdiavewesnggpennykttppvldsdgsfilyskltvdksrwqqgnviscsv
mhealhnhytqkslslspg

SEQ ID NO:14 Trinh ty ADN UTI-Fc IgG1 3Ser m1

getgtgetgectcaggaagaggaaggctetggeggaggecagetegtgaccgaagtgaccaagaaagageccaaatett
ccgacaagacccatacctgtccaccttgecctgecccegagetgetgggaggatectetgtgttectgticcceccaaagee

caaggacaccctgatgatctcccggaccectgaagtgacctgegtggtggtggatgtgteccacgaggateccgaagtgaa
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gttcaattggtacgtggacggegtggaagtgeacaacgecaagaccaageccagagaggaacagtacaactecacctace
gggtggtgtcegtgetgacegtgetgeaccaggattggetgaacggeaaagagtacaagtgecaaggtgteccaacaaggee
ctgectgectecatcgaaaagaccatctccaaggecaagggecageccegggaaccecaggtgtacacactgeccectag
ccgggaagagatgacaaagaaccaggtgtecctgacctgtetegtgaagggatictaceectecgatatcgecgtggaatg
ggagtccaacggecagectgagaacaactacaagaccaccceecctgtgetggacteecgacggceteattcettectgtactee
aagctgacagtggacaagtcccggtggcageagggceaacgtgttctectgetecegtgatgcacgaggecctgecacaacca

ctacacccagaagtccctgteeetgageceegge
SEQ ID NO:15 Trinh tu protein UTI-Fc IgG1 3Ser link3

avlpgeeegsgggqlvtevtkkedscqlgysagpecmgmtsryfyngtsmacetfqyggemgngnnfvtekeclqter
tvaacnlpivrgpcrafiglwafdavkgkevlfpyggeqgngnkfysekecreycgvpgdgdeellggggsggggse

pkssdkthtcppepapellggssvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpree
gynstyrvvsvltvlhqdwingkeykckvsnkalpasiektiskakgqprepqvytlppsreemtknqvsltclvkgfy
psdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspg

SEQ ID NO:16 Trinh tw ADN UTI-Fc IgG1 3Ser link3

getgtgetgectcaggaagaggaaggcetetggeggaggecagetegtgaccgaagtgaccaagaaagaggactectgee
agctgggctactctgeeggeccttgtatgggeatgaccteeceggtacttctacaacggeacctecatggectgegagacatte
cagtacggcggctgcatgggceaacggcaacaactttgtgacagagaaagagtgectgcagacctgecagaaccgtggeeg
cctgtaacctgectategtgeggggaccectgtcgggectttatccagetgtgggecttcgacgecgtgaagggceaaatgegt
getgttecectatggeggetgecagggaaatggaaacaagttctactccgagaaagaatgecgegagtactgtggegtgee
aggcgacggggatgaggaactgctgggaggtggtggatcaggtggcggaggatcagageccaaateticcgacaagac

ccatacctgtccaccttgecctgececeegagetgetgggaggatectetgtgticetgticcccccaaageccaaggacace

ctgatgatctcccggaccectgaagtgacctgegtggtggtggatgtgtceccacgaggateccgaagtgaagttcaattggt

acgtggacggcgtggaagtgcacaacgecaagaccaageccagagaggaacagtacaactccacctaccgggtggtgt

ccgtgetgacegtgctgecaccaggattggetgaacggceaaagagtacaagtgcaaggtgtccaacaaggececetgectgee
tccatcgaaaagaccatctccaaggecaagggecageeccgggaaccecaggtgtacacactgeceectageegggaag
agatgacaaagaaccaggtgtccctgacctgtetegtgaagggattctaceectecgatatcgecgtggaatgggagtccaa
cggccagectgagaacaactacaagaccaccecccetgtgetggactccgacggcetcattettectgtactccaagetgaca
gtggacaagtceceggtggeageagggeaacgtgtictectgeteegtgatgeacgaggecctgeacaaccactacaceca
gaagtccctgteectgageccegge

SEQ ID NO:17 Trinh tu protein UTI-Fc IgG1 3Ser link2
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avlpqgeeegsgggqlvtevtkkedscqlgysagpemgmtsryfyngtsmacetfqyggemgngnnfvtekeclqter
tvaacnlpivrgpcrafiglwafdavkgkevlfpyggcqgngnkfysekecreycgvpgdgdeellreppepapellg

gssvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvitvihgdw
Ingkeykckvsnkalpasiektiskakgqprepqvytlppsreemtkngvsltclvkgfypsdiavewesngqpenny
kttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspg

SEQ ID NO:18 Trinh tw ADN UTI-Fec IgG1 3Ser link2

getgtgetgectcaggaagaggaaggcetetggeggaggecagetegtgaccgaagtgaccaagaaagaggacteetgec
agctgggctactetgecggeccttgtatgggeatgaccteceggtacttetacaacggeacctecatggectgegagacatte
cagtacggceggcetgcatgggcaacggceaacaactttgtgacagagaaagagtgectgecagacctgecagaacegtggecg
cctgtaacctgectategtgeggggaccecetgtcgggcctttatccagetgtgggecttcgacgeegtgaagggeaaatgegt
gcetgttecectatggeggetgecagggaaatggaaacaagttctactccgagaaagaatgecgegagtactgtggegtgee
aggcgacggggatgaggaactgctgeggtgtecaccttgecctgeccccgagetgetgggaggatectetgtgticetgtic
cccccaaageccaaggacaccectgatgatetceccggaccectgaagtgacctgegtggtggtggatgtgtecccacgagga
tcccgaagtgaagttcaattggtacgtggacggegtggaagtgcacaacgecaagaccaageccagagaggaacagtac

aactccacctaccgggtggtgtcegtgctgacegtgetgecaccaggattggetgaacggeaaagagtacaagtgcaaggt

gtccaacaaggcecctgectgectccatcgaaaagaccatctccaaggecaagggecageccegggaaccccaggtgtac
acactgccccctageegggaagagatgacaaagaaccaggtgteectgacctgtetegtgaagggattctaccecteegat
atcgccgtggaatgggagtccaacggecagectgagaacaactacaagaccacceccceetgtgetggactccgacggete
attcttcctgtactccaagetgacagtggacaagtcceggtggeageagggceaacgtgtictectgetccgtgatgeacgag

gecctgecacaaccactacacccagaagtcectgtccctgageccegge
SEQ ID NO:19 Trinh tu protein UTI-Fc IgG1 3Ser link1

avlpgeeegsgggqlvtevtkkedscqlgysagpecmgmtsryfyngtsmacetfqyggemgngnnivtekeclgter
tvaacnlpivrgpcrafiqlwafdavkgkevlfpyggeqgngnkfysekecreycgvssvilfppkpkdtlmisrtpevt
cvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvitvlhgdwingkeykckvsnkalpasiektis
kakggprepqvytlppsreemtknqvsltclvkgfypsdiavewesngqpennykttppvldsdgsfilyskltvdksr
wqqgnvfscsvmhealhnhytqkslslspg "

SEQ ID NO:20 Trinh ty ADN UTI-Fc IgG1 3Ser link1
getgtgetgectcaggaagaggaaggetetggeggaggecagetegtgaccgaagtgaccaagaaagaggactectgee
agctgggcetactctgecggeccttgtatgggeatgaccteecggtacttctacaacggeacctceatggectgegagacatte

cagtacggcggctgcatgggcaacggeaacaactttgtgacagagaaagagtgectgcagacctgeagaaccegtggeeg
cctgtaacctgectategtgeggggaccetgtegggectttatccagetgtgggecttcgacgecgtgaagggeaaatgegt
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getgttecectatggeggetgecagggaaatggaaacaagtictactccgagaaagaatgecgegagtactgtggegtgte
ctetgtgttectgticcececccaaageccaaggacaccctgatgatctecceggacceectgaagtgacctgegtggtggtggat
gtgtcccacgaggatccegaagtgaagticaattggtacgtggacggegtggaagtgcacaacgecaagaccaageeca
gagaggaacagtacaactccacctaccgggtggtgtcegtgetgaccgtgctgcaccaggattggetgaacggcaaagag
tacaagtgcaaggtgtccaacaaggecectgectgectecatcgaaaagaccatctccaaggecaagggecagecccggg
aaccccaggtgtacacactgccccctagecgggaagagatgacaaagaaccaggtgtecctgacctgtetegtgaaggga
ttctaccectecgatatcgeegtggaatgggagtccaacggecagectgagaacaactacaagaccaccecccetgtgetg
gactccgacggctcattcttectgtactccaagetgacagtggacaagtececggtggeageagggeaacgtgttctectget

ccgtgatgcacgaggecctgeacaaccactacacccagaagteectgtecctgageceegge
SEQ ID NO:21 Trinh ty protein UTI-Fc IgG1 3Ser K218 K228

avlpgeeegsgggqlvtevtssedscqlgysagpemgmtsryfyngtsmacetfqyggemgngnnfvtekeclqtert
vaacnlpivrgpcrafiglwafdavkgkevlfpyggcqgngnkfysekecreycgvpgdgdeellrepkssdkthtep
pepapellggssvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvs
vitvlhgdwingkeykckvsnkalpasiektiskakgqprepqvytlppsreemtknqvsltclvkgfypsdiavewes
ngqpennykttppvldsdgsfilyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:22 Trinh tw ADN UTI-Fc IgG1 3Ser K21S K228

getgtgetgectcaggaagaggaaggetetggeggaggecagetegtgaccgaagtgacctectecgaggactcetgeca
gctgggctactetgeeggeccttgtatgggeatgaccteecggtacttctacaacggeacctceatggectgegagacattee
agtacggcggctgcatgggeaacggeaacaactttgtgacagagaaagagtgectgeagacctgeagaaccgtggeege
ctgtaacctgectategtgeggggacectgtegggectttatccagetgtgggecttcgacgecgtgaagggeaaatgegty
ctgttccectatggeggcetgecagggaaatggaaacaagttctactccgagaaagaatgeegegagtactgtggegtgeca
ggcgacggggatgaggaactgetgegggageccaaatettccgacaagacccatacctgtecaccttgeectgeecccga
getgetgggaggatectetgtgttcetgticcceccaaageccaaggacacccetgatgateteccggaccectgaagtgace
tgcgtggtggtggatgtgtcccacgaggatcccgaagtgaagttcaattggtacgtggacggegtggaagtgeacaacgee
aagaccaagcccagagaggaacagtacaactccacctacegggtggtgteegtgetgacegtgetgeaccaggattgget
gaacggcaaagagtacaagtgcaaggtgtccaacaaggecctgectgectcecatcgaaaagaccatetccaaggecaag

ggccageccegggaaccccaggtgtacacactgeccectagecgggaagagatgacaaagaaccaggtgtecctgacct
gtetegtgaagggattctaccecteegatatcgeegtggaatgggagtccaacggecagectgagaacaactacaagacca
ccececectgtgetggactecegacggcteattcttcetgtactccaagetgacagtggacaagteeccggtggcageagggea

acgtgttctcetgetccgtgatgecacgaggecctgecacaaccactacacccagaagtceectgteectgageccegge

SEQ ID NO:23 Trinh tu protein UTI-Fc IgG1 3Ser d2
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avlpgeeegsgggqlvtevtkktvaacnlpivrgperafiglwafdavkgkevlfpyggeqgngnkfysekecreycg
vpgdgdeellrepkssdkthtcppepapellggssvilfppkpkdtimisrtpevtcvvvdvshedpevkfnwyvdgv
evhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpasiektiskakgqprepqvytlppsreemtk
nqvsltclvkgfypsdiavewesnggpennykttppvldsdgsftlyskltvdksrwqqgnvfscsvmhealhnhytq
kslslspg

SEQ ID NO:24 Trinh tw ADN UTI-Fc IgG1 3Ser d2

getgtgetgectcaggaagaggaaggetctggeggaggecagetegtgaccgaagtgaccaagaaaaccgtggecgect
gtaacctgcectatcgtgeggggaccetgtegggectttatccagetgtgggccticgacgeegtgaagggcaaatgegtget

gttceectatggeggetgecagggaaatggaaacaagttctactccgagaaagaatgecgegagtactgtggegtgecag
gegacggggatgaggaactgctgegggageccaaatcttccgacaagacccatacctgtecaccttgeeetgeceecgag
ctgctgggaggatcctetgtgttectgticceccccaaageccaaggacacccetgatgateteccggaceectgaagtgacct
gegtggtggtggatgtgtcccacgaggatcccgaagtgaagttcaattggtacgtggacggegtggaagtgeacaacgee
aagaccaagcccagagaggaacagtacaactccacctaccgggtggtgteegtgetgacegtgetgeaccaggattgget
gaacggcaaagagtacaagtgcaaggtgtccaacaaggecctgectgecteccatcgaaaagaccatctccaaggecaag
ggecagecccgggaacceccaggtgtacacactgecccctagecgggaagagatgacaaagaaccaggtgteectgacct
gtctegtgaagggattctacccctecegatatcgecgtggaatgggagtccaacggecagectgagaacaactacaagacea
ccececctgtgetggactecgacggceteattettectgtactccaagetgacagtggacaagteccggtggeageagggea

acgtgttctcctgetecgtgatgecacgaggeccetgeacaaccactacacccagaagtecctgtecctgageeccgge
SEQ ID NO:25 Trinh tu protein UTI-Fc IgG1 3Ser d1

avlpgeeegsgggqlvtevtkkedscqlgysagpemgmtsryfyngtsmacetfqyggemgngnnfvtekeclqgter
epkssdkthtcppepapellggssvilfppkpkdtimisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpre
eqynstyrvvsvltvlhgdwlngkeykckvsnkalpasiektiskakgqprepqvytlppsreemtknqvsltclvkgf
ypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnviscsvmhealhnhytqgkslslspg

SEQ ID NO:26 Trinh tw ADN UTI-Fc IgG1 3Ser d1

getgtgetgectcaggaagaggaaggetetggeggaggecagetegtgaccgaagtgaccaagaaagaggacteetgee
agctgggetactctgeeggeccttgtatgggeatgaccteccggtacttctacaacggceacctecatggectgegagacatte
cagtacggcggctgcatgggcaacggceaacaactttgtgacagagaaagagtgectgcagacctgecagagageccaaat
cttccgacaagacccatacctgtccaccttgeectgecececgagetgetgggaggatectetgtgttectgttccccccaaag
cccaaggacaccctgatgatctcceggaccecectgaagtgacctgegtggtggtggatgtgtcecacgaggateccgaagtg

aagttcaattggtacgtggacggegtggaagtgeacaacgecaagaccaageccagagaggaacagtacaactecaceta

ccgggtggtgtecgtgetgaccgtgetgcaccaggattggetgaacggcaaagagtacaagtgcaaggtgtccaacaagg
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ccctgectgectecatcgaaaagaccatetccaaggecaagggecageccegggaaccecaggtgtacacactgeeecect
agccgggaagagatgacaaagaaccaggtgteectgacctgtetegtgaagggattetaccectccgatatecgecgtggaa
tgggagtccaacggecagectgagaacaactacaagaccaccceccctgtgetggactececgacggeteatteticetgtact
ccaagctgacagtggacaagtcccggtggeageagggeaacgtgttctectgetecgtgatgecacgaggecctgeacaac

cactacacccagaagtccetgtecctgageecegge
SEQ ID NO:27 Trinh ty protein mUTI-mFc mIgG1

avlpgesegsgteplitgtlkkedscqlnysegpclgmgeryyyngasmacetfqyggclgngnnfisekdclgtertia
acnlpivqgpcrafiklwafdaaqgkcigfthyggckgngnkfysekeckeycgvpgdgyeelirskivprdegekpei
ctvpevssviifppkpkdvltitltpkvtevvvdiskddpevqfswivddvevhtaqtqpreeqfnstfrsvselpimhq
dwlngkefkcrvnsaafpapiektisktkgrpkapqvytipppkeqmakdkvsltecmitdffpeditvewqwngqpa
enykntqpimdtdgsyfvysklnvgksnweagntftcsvliheglhnhhtekslshspgk

SEQ ID NO:28 Trinh ty ADN mUTI-mFe¢ mIgGl

geagtgctgecccaagagagtgaggggtcagggactgagecactaataactgggaccctcaagaaagaagactectgee
agctcaattactcagaaggcccctgectagggatgeaagagaggtattactacaacggegcettccatggectgegagacctt
tcaatatgggggttgcctaggcaacggcaacaacttcatctctgagaaggactgtctgecagacatgtcggaccatageggece
tgcaatctccecatagtccaaggecccetgecgagecttcataaagetetgggeatttgatgcageacaagggaagtgeatee
aattccactacgggggctgcaaaggcaacggcaacaaattctactctgagaaggaatgcaaagagtactgtggagtecctg
gtgatgggtacgaggaactaatacgcagtaaaatcgtgecctegggactgeggetgeaagecectgeatctgeacegtgeecg
aggtgtcctccgtgtteatcttcccacccaageccaaggacgtgetgaccatcacectgacccccaaagtgaccetgegtggt
ggtggacatctccaaggacgaccccgaggtgeagttcagttggttcgtggacgacgtggaagtgecacaccgeccagacce
agcccagagaggaacagttcaactccaccttcagateegtgtccgagetgeccateatgcaccaggactggetgaacgge
aaagagttcaagtgcagagtgaactccgeegecttcccageccccatcgaaaagaccatctccaagaccaagggeagace
caaggccccccaggtgtacaccatccccccacccaaagaacagatggecaaggacaaggtgtecctgacctgeatgatea
ccgatttcttcccagaggacatcaccgtggaatggeagtggaacggecageecgecgagaactacaagaacacccagee
catcatggacaccgacggctcctacttcgtgtactccaagetgaacgtgeagaagtccaactgggaggeeggcaacacctt

cacctgtagcgtgetgecacgagggectgeacaaccaccacaccgagaagtcectgtcccactcececggeaag
SEQ ID NO:29 Trinh tu protein Fc IgG1 3Ser UTI

epkssdkthtcppepapellggssvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgvevhnaktkpre
eqynstyrvvsvltvlhgdwingkeykckvsnkalpasiektiskakgqprepqvytlppsreemtknqvsltclvkgf
ypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytgkslslspgkgg
ggsggggsggggsavlpqeeegsgggqlvtevtkkedscqlgysagpemgmtsryfyngtsmacetfqyggemgn
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gnnfvtekeclqtcrtvaacnlpivrgperafiglwafdavkgkevlfpyggeqgngnkfysekecreycgvpgdgde

ellr
SEQ ID NO:30 Trinh tw ADN Fc IgG1 3Ser UTI

gagcccaaatcttccgacaagacccatacctgtecacettgeectgeeccecgagetgetgggaggatectetgtgttectgtt
cceeccaaageccaaggacaccctgatgatctecececggaccectgaagtgacctgegtggtggtggatgtgteccacgagg
atcccgaagtgaagttcaattggtacgtggacggegtggaagtgcacaacgecaagaccaageccagagaggaacagta
caactccacctaccgggtggtgtecgtgetgacegtgctgeaccaggattggctgaacggcaaagagtacaagtgcaaggt
gtccaacaaggecctgectgectecatcgaaaagaccatctccaaggecaagggecagecccgggaaccecaggtgtac
acactgccccctagecgggaagagatgacaaagaaccaggtgtecctgacctgtetegtgaagggattctacceetecgat
atcgcegtggaatgggagtccaacggecagectgagaacaactacaagaccaccecccetgtgetggactcegacggete
attcttcctgtactccaagetgacagtggacaagtcceggtggeageagggcaacgtgtictectgeteegtgatgeacgag
gccecetgecacaaccactacacccagaagtecctgtecctgagecccggeaagggaggtggtggatcaggaggtggaggtt

ccggtggeggaggatcagetgtgctgectcaggaagaggaaggctetggeggaggecagetegtgaccgaagtgacca
agaaagaggactcctgecagetgggetactetgecggeccttgtatgggeatgaccteecggtacttctacaacggeaccte
catggcctgcgagacattccagtacggeggcetgeatgggeaacggceaacaacttigtgacagagaaagagtgectgcaga
cctgecagaaccgtggecgectgtaacctgectategtgeggggacceetgtegggcectttatccagetgtgggecttegacge
cgtgaagggcaaatgegtgctgticcectatggeggetgecagggaaatggaaacaagttctactccgagaaagaatgeeg

cgagtactgtggcgteccaggegacggggatgaggaactgetgegg

SEQ ID NO:31 Trinh tu protein hUTI

avlpq eeegsgggql vtevtkkeds cqlgysagpc

mgmtsryfyn gtsmacetfq yggemgngnn fvtekeclqt crtvaacnlp ivrgperafi
qlwafdavkg kevlfpygge qgngnkfyse kecreycgvp gdgdeellrf sn

SEQ ID NO:32 Trinh ty preproprotein AMBP

mrslgallll Isaclavsag pvptppdniq vgenfnisri ygkwynlaig stcpwlkkim
drmtvstlvl gegateaeis mtstrwrkgv ceetsgayek tdtdgkflyh kskwnitmes
yvvhtnydey aifltkkfsr hhgptitakl ygrapqlret llqdfrvvaq gvgipedsif
tmadrgecvp geqepepili prvrravlpq eeegsgggql vtevtkkeds cqlgysagpe
mgmtsryfyn gtsmacetfq yggemgngnn fvtekeclqt crtvaacnlp ivrgperafi

glwafdavkg kevlfpygge qgngnkfyse kecreycgvp gdgdeellrf sn
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SEQ ID NO:33
SGGGGS

SEQ ID NO:34

SGGGGSGGGGS

SEQ ID NO: 35

SGGGGSGGGGSGGGGS

SEQ ID NO:36
SGGGGSGGGGSGGGGSGGGGS

SEQ ID NO:37
SGGGGSGGGGSGGGGSGGGGSGGGGS

SEQ ID NO:38

SGGGGSGGGGSGGGGSGGGGSGGGGSGGGGS

SEQ ID NO:39

SGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGS

SEQ ID NO:40

SGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGS

SEQ ID NO:41

SGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGS

SEQ ID NO:42

SGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGG

S
SEQ ID NO:43

GSGGGSGGGGSGGGGS
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YEU CAUBAO HO
1. Protein dung hop chét e ché trypsin niéu (UTI) chira trinh tuy SEQ ID NO:1.
2. Protein dung hop UTI dugc phan 14p chira trinh ty SEQ ID NO:1.

3. Protein dung hop UTI theo diém 1 hoic 2, trong d6 protein dung hcrp UTI nay la dime

chtra cac ving Fe duoc lién két cong héa tri.

4. Dugc phdm chira protein dung hop UTI theo diém bét k¥ trong s6 cc diém tir 1 dén 3, va

ta dugc dugc dung.

5. Axit nucleic chia trinh tu polynucleotit ma héa SEQ ID NO:1L
6. Vecto biéu hién chira axit nucleic theo diém 5.

7. Té bao chu tai td hop chua vecto biéu hién theo diém 6.

8. Phuong phép san xuét protein dung hop UTI, phuong phap niy bao gdm budc dua t& bao
chu tai t& hop theo didm 7 vio méi trudong sinh truéng sao cho protein dung hop tai t6 hop

duoc biéu hién, va phan 1ap protein dung hop nay tir té bao hodc méi trudng sinh truéng.

9. Protein dung hop UTI chira c4c axit amin tir 1 d&n 149 ciia SEQ ID NO:1 duoc lign Kkét véi
viing Fe kiéu dai, trong d6 ving Fc nay khéng chtra ving globulin mién dich cia ving hing

dinh thtr nhat, hodc doan ctia né ma khéng chira mot hozic nhidu vi trf thé,

10. Dime chia hai protein dung hop UTI theo diém 9 dugc phan lap, trong d6 céc ving Fe

ho#c doan cta ching, dugc lién két cdng hoa tri.

11. Dugc phim chta protein dung hop UTI theo didm 1, 3, hoic 9, hoic dime theo diém 10,

va ta dugce duge dung.

12. Axit nucleic ma héa protein dung hop UTI theo didm 1, 3, hodc 9, hoic dime theo diém
10.

13. Vecto biéu hién chua axit nucleic theo diém 12.
14. Té bao chu tai tb hop chira vecto bidu hién theo diém 13.

15. Phuong phép san xuét protein dung hop UTI, bao gdm buéce dua t& bao ch tai t hop theo
diém 14 vao moi trudng sinh truéng sao cho protein dung hop tai t3 hop duoc biéu hién, va

phén 14p protein dung hop téi t5 hop tir té bao hoic mbi truong sinh trudng.
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16. Phuong phép san xuét protein dung hop UTI, trong d6 protein dung hop UTI theo diém 1,

3 hoic 9, hoic dime theo diém 10 dwoc tao ra trong dong vt chuyén gen.

17. Protein dung hop UTI theo diém 1, 3, hodc 9, trong d6 ving Fc dugc chon tir nhém gém
cac vung Fc ctia IgG1, IgG2 va IgG4.

18. Protein dung hgp theo diém 1, 3, hoic 9, trong d6 ving Fc 13 ving Fe ciia IgG1.

19. Dime theo diém 10, trong d6 ving Fc duoc chon tir nhém gdm cac ving Fe cua IgGl,

IgG2 va IgG4.

20. Dime theo diém 10, trong d6 ving Fc 13 ving Fc ciia IgG1.

21. Té bao chu tai td hop theo didm 7 hodc 14, trong d6 té bao nay duoc chon tir nhém gém té
bao dong vat cé v, té bao con tring, té bao E. coli, t& bao ndm men, va té bao thuc vat.

22. Té bao chu tai tb hop theo diém 21, trong d6 té bao dong vat c6 v duoc chon tir nhém
gdm té bao trimg chudt ddng Trung Quic (CHO), té bao HEK 293, té bio NSO, té bao HeLa,
t& bao than chudt ddng non (BHK), t& bao than khi (COS) va té bio caxinom té bao gan

ngudi.

-46-



32599

FIG. 1
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FIG. 2

Ciu lién két 2

Cau lién két 1
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FIG. 3
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FIG. 4

Lip rap ADN va tach dong bang SLIC

Lap rép ADN Tach dong
(2 doan chén vao 1 vecto) (1 doan chén vao 1 vecto)

A

L

T4i t6 hop twong dong in vitro
bang SLIC

£ MZ and Elledge S (2007), Harnessing homologous
recombination in vitro to generats recomblnant DNAvla

SLIC. Nature Methods 4(3}:251-256.
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FIG.5
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FIG. 6
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FIG. 7

IC50 ctia hgp chat
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FIG. 8
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FIG. 9
_ Hiéu gid |Nong do Thé&tich | Hidusudt |Thétich | o) hai
Tén Protein opre | (ve/mh) ((me/mi) | (mi) (mg)  |tdi (ml)

UB-Fei35et 711 45 | 2,2 2 5,55 200 60,7

U T-Foi35eri-SerloAla 712 52 3,4 2 6,75 200 65,5

T -Foi35er)-K215/K225 713 40 2,3 2 4,67 280 58,1

LT ml-Foi35er 714 51 29 2 5,71 230 55,5

UTEma-Fo{35er} 715 2

LT d1-Fef3sern) 716 41 15 2 4,94 280 60,7

UTid2-Fei3sern) 717 52 27 2 5,32 280 52,3

TiLL-Fo (35er} 718 33 21 2 4,18 200 2.7

TEL2-Fo {35er} 714 49 24 2 4,80 200 80,3

LT E3-Foi3Ser} {GlydSer)2

cAu lién két 720 38 25 2 4,93 200 §1,7

UTE-FeiigG2) 721 39 25 2 5,06 200 51,

Fo{35eri-UTH{BNESeM}3

lcau lién két 722 31 1,9 2 3,85 20 52,8
UTI chudt nhit- [gG1 chudtnhdt | 723 4
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FIG. 10
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<213> Trinh tuy nh8n tao

<220>
<221> ngudn
<223> /luu ¥="M6 ta trinh tu nhadn tao:polypeptit téng hop"

<400> 1
Ala Val Leu Pro Gln Glu Glu Glu Gly Ser Gly Gly Gly Gln Leu Val
1 5 10 15

Thr Glu Val Thr Lys Lys Glu Asp Ser Cys Gln Leu Gly Tyr Ser Ala
20 25 30

Gly Pro Cys Met Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser
35 40 45

Met Ala Cys Glu Thr Phe Gln Tyr Gly Gly Cys Met Gly Asn Gly Asn
50 55 60

Asn Phe Val Thr Glu Lys Glu Cys Leu Gln Thr Cys Arg Thr Val Ala
65 70 75 80

Ala Cys Asn Leu Pro Ile Val Arg Gly Pro Cys Arg Ala Phe Ile Gln
85 90 95

Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr
100 105 110

Gly Gly Cys Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125
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Arg

Ser

145

Pro

Lys

vVal

Asp

Tyr

225

Asp

Leu

Arg

Lys

Asp

305

Lys

Ser

Ser

Glu

130

Gly

Glu

Asp

Asp

Gly

210

Asn

Trp

Pro

Glu

Asn

290

Ile

Thr

Lys

Cys

Tyr

Gly

Leu

Thr

val

195

Val

Ser

Leu

Ala

Pro

275

Gln

Ala

Thr

Leu

Ser
355

Cys

Gly

Leu

Leu

180

Ser

Glu

Thr

Asn

Pro

260

Gln

Val

Val

Pro

Thr

340

val

Gly

Gly

Gly

165

Met

His

Val

Tyr

Gly

245

Ile

Val

Ser

Glu

Pro

325

Val

Met

val

Asp

150

Gly

Ile

Glu

His

Arg

230

Lys

Glu

Tyr

Leu

Trp

310

Val

Asp

His

Pro

135

Lys

Pro

Ser

Asp

Asn

215

val

Glu

Lys

Thr

Thr

295

Glu

Leu

Lys

Glu

32599

Gly

Thr

Ser

Arg

Pro

200

Ala

Val

Tyr

Thr

Leu

280

Cys

Ser

Asp

Ser

Ala
360

Asp

His

vVal

Thr

185

Glu

Lys

Ser

Lys

Ile

265

Pro

Leu

Asn

Ser

Arg

345

Leu

-58-

Gly

Thr

Phe

170

Pro

Val

Thr

val

Cys

250

Ser

Pro

vVal

Gly

Asp

330

Trp

His

Asp

Cys

155

Leu

Glu

Lys

Lys

Leu

235

Lys

Lys

Ser

Lys

Gln

315

Gly

Gln

Asn

Glu

140

Pro

Phe

val

Phe

Pro

220

Thr

val

Ala

Arg

Gly

300

Pro

sSer

Gln

His

Glu

Pro

Pro

Thr

Asn

205

Arg

vVal

Ser

Lys

Glu

285

Phe

Glu

Phe

Gly

Tyr
365

Leu

Cys

Pro

Cys

190

Trp

Glu

Leu

Asn

Gly

270

Glu

Tyr

Asn

Phe

Asn

350

Thr

Leu

Pro

Lys

175

val

Tyr

Glu

His

Lys

255

Gln

Met

Pro

Asn

Leu

335

val

Gln

Gly

Ala

160

Pro

Val

vVal

Gln

Gln

240

Ala

Pro

Thr

ser

Tyr

320

Tyr

Phe

Lys
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Ser Leu Ser Leu Ser Pro Gly

370

<210> 2

<211> 1125
<212> ADN
<213>

<220>
<221>
<223>

<400> 2
gctgtgctge
60

aagaaagagg
120

cggtacttct
180

ggcaacggca
240

gcctgtaacc
300

gacgccgtga
360

aagttctact
420

gaactgctgg
480

cccgagetgce
540

atgatctccce
600

gaagtgaagt
660

agagaggaac
720

gattggctga
780

atcgaaaaga
840

cccectagcece
900

ttctaccecct
960

ngudn
/luu ¥="M& ta trinh tu nhdn tao:Polynucleotit tdng hop"

ctcaggaaga
actcctgcca
acaacggcac
acaactttgt
tgcctategt
agggcaaatg
ccgagaaaga
gatcaggcgg
tgggaggacc
ggacccctga
tcaattggta
agtacaactc
acggcaaaga
ccatctccaa
gggaagagat

ccgatatcge

375

Trinh ty nhdn tao

ggaaggctct

gctgggctac

ctccatggcece

gacagagaaa

gcggggacce

cgtgetgtte

atgccgcgag

cggaggcgac

ttctgtgttce

agtgacctgc

cgtggacggce

cacctaccgg

gtacaagtgc

ggccaagggc

gacaaagaac

cgtggaatgg

ggcggaggcec

tctgcecggcec

tgcgagacat

gagtgcctgce

tgtcgggect

ccctatggeg

tactgtggcg

aagacccata

ctgttccccc

gtggtggtgg

gtggaagtgc

gtggtgtccg

aaggtgtcca

cagceccecggg

caggtgtccc

gagtccaacg

-5O-

agctecgtgac

cttgtatggg

tccagtacgg

agacctgcag

ttatccagcect

gctgecaggg

tgccaggcga

cctgtceccacc

caaagcccaa

atgtgtccca

acaacgccaa

tgctgaccgt

acaaggccct

aaccccaggt

tgacctgtct

gccagcctga

cgaagtgacc

catgacctcc

cggctgcecatg

aaccgtggcc

gtgggccttc

aaatggaaac

cggggatgag

ttgccctgcece

ggacaccctg

cgaggatccc

gaccaagccc

gctgcaccag

gcctgeccccce

gtacacactg

cgtgaaggga

gaacaactac



32599

aagaccaccc cccctgtget ggactccgac ggctcattcet tcecctgtactce caagctgaca
1020

gtggacaagt cccggtggca gcagggcaac gtgttctcct gctccgtgat gcacgaggcc
1080

ctgcacaacc actacaccca gaagtccctg tcecctgagcece ccggce
1125

<210> 3

<211> 375

<212> PRT

<213> Trinh tu nhidn tao

<220>
<221> ngudn
<223> /luu §="M& ta trinh tu nhin tao:polypeptit tdng hop"

<400> 3
Ala Val Leu Pro Gln Glu Glu Glu Gly Ser Gly Gly Gly Gln Leu Val
1 5 10 15

Thr Glu Val Thr Lys Lys Glu Asp Ser Cys Gln Leu Gly Tyr Ser Ala
20 25 30

Gly Pro Cys Met Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser
35 40 45

Met Ala Cys Glu Thr Phe Gln Tyr Gly Gly Cys Met Gly Asn Gly Asn
50 55 60

Asn Phe Val Thr Glu Lys Glu Cys Leu Gln Thr Cys Arg Thr Val Ala
65 70 75 80

Ala Cys Asn Leu Pro Ile Val Arg Gly Pro Cys Arg Ala Phe Ile Gln
85 90 95

Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr
100 105 110

Gly Gly Cys Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125

Arg Glu Tyr Cys Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Arg
130 135 140

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
145 150 155 160

-60-
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Pro Glu Leu Leu Gly Gly Ser Ser Val Phe Leu Phe Pro Pro Lys Pro
165 170 175

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
180 185 190

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
195 200 205

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
210 215 220

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
225 230 235 240

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
245 250 255

Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
‘ 260 265 270

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
275 280 285

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
290 295 300

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
305 310 315 320

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
325 330 335

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
340 345 350

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
355 360 365

Ser Leu Ser Leu Ser Pro Gly
370 375

<210> 4

<211> 1125

<212> ADN

<213> Trinh tu nhdn tao

-61-



<220>
<221> ngudn

32599

<223> /luu §="M8& ta trinh ty nhin tao:polynucleotit téng hop"

<400> 4
gctgtgetgce
60

aagaaagagg
120

cggtacttct
180

ggcaacggca
240

gcctgtaacc
300

gacgccgtga
360

aagttctact
420

gaactgctgc
480

cccgagcetge
540

atgatctccc
600

gaagtgaagt
660

agagaggaac
720

gattggctga
780

atcgaaaaga
840

ccccectagec
900

ttctacccct
960

aagaccaccc
1020

gtggacaagt
1080

ctgcacaacc
1125

ctcaggaaga

actcctgcecca

acaacggcac

acaactttgt

tgcctatcegt

agggcaaatg

ccgagaaaga

gggagcccaa

tgggaggatc

ggacccctga

tcaattggta

agtacaactc

acggcaaaga

ccatctccaa

gggaagagat

ccgatatcge

cccectgtget

cccggtggcea

actacaccca

ggaaggctct

gctgggctac

ctccatggcec

gacagagaaa

gcggggacce

cgtgectgttc

atgccgcgag

atcttccgac

ctctgtgttc

agtgacctgce

cgtggacggc

cacctaccgg

gtacaagtgc

ggccaagggc

gacCcaaagaac

cgtggaatgg

ggactccgac

gcagggcaac

gaagtccctg

ggcggaggcec

tctgececggcece

tgcgagacat

gagtgcctgce

tgtcgggcect

ccctatggceg

tactgtggcg

aagacccata

ctgttccececce

gtggtggtgg

gtggaagtgc

gtggtgtcceg

aaggtgtcca

cagcccaggg

caggtgtccc

gagtccaacg

ggctcattcet

gtgttctcct

tcecetgagcece

-62-

agctcgtgac

cttgtatggg

tccagtacgg

agacctgcag

ttatccagct

gctgccaggyg

tgccaggcga

cctgteccacc

caaagcccaa

atgtgtccca

acaacgccaa

tgctgaccgt

acaaggccct

aaccccaggt

tgacctgtct

gccagcctga

tcectgtacte

gcteccgtgat

ccggce

cgaagtgacc

catgacctcc

cggctgecatg

aaccgtggcecc

gtgggccttc

aaatggaaac

cggggatgag

ttgcecectgece

ggacaccctg

cgaggatccc

gaccaagccc

gctgcaccag

gcctgectcce

gtacacactg

cgtgaaggga

gaacaactac

caagctgaca

gcacgaggcc



<210> 5

<211>
<212>
<213>

<220>

<221>
<223>

<400> 5

Ala

1

Thr

Gly

Met

Asn

65

Ala

Leu

Gly

Arg

Lys

145

Pro

Ser

Asp

Val

Glu

Pro

Ala

50

Phe

Cys

Trp

Gly

Glu

130

Ser

Ser

Arg

Pro

370
PRT
Trinh ty nhan

ngudn
/luu ¥="M& ta

Leu

Val

Cys

35

Cys

Val

Asn

Ala

Cys

115

Tyr

Cys

Val

Thr

Glu

Pro

Thr

20

Met

Glu

Thr

Leu

Phe

100

Gln

Cys

val

Phe

Pro

180

Val

Gln

Lys

Gly

Thr

Glu

Pro

85

Asp

Gly

Gly

Glu

Leu

165

Glu

Gln

tao

32599

trinh tu nhin tao:polypeptit tdng hop"

Glu

Lys

Met

Phe

Lys

70

Ile

Ala

Asn

Val

Cys

150

Phe

val

Phe

Glu

Glu

Thr

Gln

55

Glu

Val

Val

Gly

Pro

135

Pro

Pro

Thr

Asn

Glu

Asp

Ser

40

Tyr

Cys

Arg

Lys

Asn

120

Gly

Pro

Pro

Cys

Trp

Gly

Ser

25

Arg

Gly

Leu

Gly

Gly

105

Lys

Asp

Cys

Lys

Val

185

Tyr

-63-

Ser

10

Cys

Tyr

Gly

Gln

Pro

90

Lys

Phe

Gly

Pro

Pro

170

Val

Val

Gly

Gln

Phe

Cys

Thr

75

Cys

Cys

Tyxr

Asp

Ala

155

Lys

Val

Asp

Gly

Leu

Tyr

Met

60

Cys

Arg

val

Ser

Glu

140

Pro

Asp

Asp

Gly

Gly

Gly

Asn

45

Gly

Arg

Ala

Leu

Glu

125

Glu

Pro

Thr

vVal

Met

Gln

Tyr

30

Gly

Asn

Thr

Phe

Phe

110

Lys

Leu

Val

Leu

Ser

190

Glu

Leu

15

Ser

Thr

Gly

Val

Ile

95

Pro

Glu

Leu

Ala

Met

175

His

Val

val

Ala

Ser

Asn

Ala

80

Gln

Tyr

Cys

Arg

Gly

160

Ile

Glu

His



32599

195 200 205

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg
210 215 220

Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys
225 230 235 240

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu
245 250 255

Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
260 265 270

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
275 280 285

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
290 295 300

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met
305 310 315 320

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
325 330 335

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
340 345 350

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
355 360 365

Gly Lys
370

<210> 6

<211> 1110

<212> ADN

<213> Trinh ty nhdn tao

<220>
<221> ngudn
<223> /luu §¥="M& ta trinh tu nhin tao:polynucleotit tdng hop"

<400> 6
gctgtgctge ctcaggaaga ggaaggctct ggcggaggecc agctcgtgac cgaagtgacc
60



aagaaagagg
120

cggtacttct
180

ggcaacggca
240

gcctgtaacce
300

gacgccgtga
360

aagttctact
420

gaactgctgce
480

ccgtcagtcet
540

gaggtcacgt
600

tacgtggacg
660

agcacgttecc
720

gagtacaagt
780

aaaaccaaag
840

atgaccaaga
900

gccgtggagt
960

ctggactccg
1020

cagcagggga
1080

cagaagagcc
1110

<210> 7

<211> 370
<212> PRT
<213>

<220>

actcctgcca

acaacggcac

acaactttgt

tgcctatcegt

agggcaaatg

ccgagaaaga

ggaaatcctg

tcctettecce

gcgtggtggt

gcatggaggt

gtgtggtcag

gcaaggtctc

ggcagccccg

accaggtcag

gggagagcaa

acggctcctt

acgtcttctce

tctececetgte

32599

gctgggctac

ctccatggcec

gacagagaaa

gcggggaccc

cgtgctgtte

atgccgcgag

tgtcgagtgce

cccaaaaccc

ggacgtgagc

gcataatgcc

cgtcctcacc

caacaaaggc

agaaccacag

cctgacctge

tgggcagceceg

cttcetcectac

atgctccgtg

tccgggtaaa

Trinh ty nhan tao

tctgececggece

tgcgagacat

gagtgcctgce

tgtcgggcect

ccctatggeg

tactgtggcg

ccaccgtgcece

aaggacaccc

cacgaagacc

aagacaaagc

gtcgtgcacc

ctcccagcecc

gtgtacaccc

ctggtcaaag

gagaacaact

agcaagctca

atgcatgagg

-65-

cttgtatggg

tccagtacgg

agacctgcag

ttatccagcect

gctgeccaggg

tgccaggcga

cagcaccacc

tcatgatctc

ccgaggtcca

cacgggagga

aggactggct

ccatcgagaa

tgcecceccatce

gcttctaccc

acaagaccac

ccgtggacaa

ctctgcacaa

catgacctcc

cggctgcatg

aaccgtggcc

gtgggccttc

aaatggaaac

cggggatgag

tgtggcagga

ccggaccect

gttcaactgg

gcagttcaac

gaacggcaag

aaccatctcc

ccgggaggag

cagcgacatc

acctcccatg

gagcaggtgg

ccactacaca



32599

<221> ngudn
<223> /luu y="M& ta trinh tu nhin tao: polypeptit tdng hop"

<400> 7
Ala Val Leu Pro Gln Glu Glu Glu Gly Ser Gly Gly Gly Gln Leu Val
1 5 10 15

Thr Glu Val Thr Lys Lys Glu Asp Ser Cys Gln Leu Gly Tyr Ser Ala
20 25 30

Gly Pro Cys Met Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser
35 40 45

Met Ala Cys Glu Thr Phe Gln Tyr Gly Gly Cys Met Gly Asn Gly Asn
50 55 60

Asn Phe Val Thr Glu Lys Glu Cys Leu Gln Thr Cys Arg Thr Val Ala
65 70 75 80

Ala Cys Asn Leu Pro Ile Val Arg Gly Pro Cys Arg Ala Phe Ile Gln
85 90 95

Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr
100 105 110

Gly Gly Cys Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125

Arg Glu Tyr Cys Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Arg
130 135 140

Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly
145 150 155 160

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
165 170 175

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
180 185 190

Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Met Glu Val His
195 200 205

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg
210 215 220

val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys

-66-
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225 230 235 240

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu
245 250 255

Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
260 265 270

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
275 280 285

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
290 295 300

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met
305 310 315 320

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
325 330 335

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
340 345 350

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
355 360 365

Gly Lys
370

<210> 8

<211> 1110

<212> ADN

<213> Trinh tuy nhdn tao

<220>
<221> ngudn
<223> /luu §="M8& ta trinh tu nhdn tao: polynucleotit tdng hop"

<400> 8
gctgtgctge ctcaggaaga ggaaggctct ggcggaggcc agctcgtgac cgaagtgacc
60

aagaaagagg actcctgcca gctgggctac tctgccecggec cttgtatggg catgacctcec
120

cggtacttect acaacggcac ctccatggcc tgcgagacat tccagtacgg cggctgcatg
180

ggcaacggca acaactttgt gacagagaaa gagtgcctgc agacctgcag aaccgtggcc
240

-67-



gcctgtaacc
300

gacgccgtga
360

aagttctact
420

gaactgctgce
480

ccgtcagtcet
540

gaggtcacgt
600

tacgtggacg
660

agcacgttcc
720

gagtacaagt
780

aaaaccaaag
840

atgaccaaga
900

gccgtggagt
960

ctggactccg
1020

cagcagggga
1080

cagaagagcc
1110

<210> 9

<211> 375
<212> PRT
<213>

<220>
<221>
<223>

<400> 9

Ala Val Leu Pro Gln

1

Thr Glu Val Thr Lys

Trinh tuy nhin

ngudn
/luu y="M& ta

tgcectategt

agggcaaatg

ccgagaaaga

ggaaatgttg

tcctettece

gcgtggtggt

gcatggaggt

gtgtggtcag

gcaaggtctc

ggcagcccecyg

accaggtcag

gggagagcaa

acggctccett

acgtcttctce

tctcectgte

5

32599

gcggggaccc

cgtgetgtte

atgccgcgag

tgtcgagtge

cCccCaaaaccc

ggacgtgagc

gcataatgcc

cgtcctcecacce

caacaaaggc

agaaccacag

cctgacctgce

tgggcagccg

cttcctctac

atgctcegtg

tccgggtaaa

tao

tgtcgggcct

ccctatggeg

tactgtggcg

ccaccgtgcece

aaggacaccc

cacgaagacc

aagacaaagc

gtcgtgcacc

ctcccagcecc

gtgtacaccc

ctggtcaaag

gagaacaact

agcaagctca

atgcatgagg

10

-68-

ttatccagcet

gctgccaggg

tgccaggcga

cagcaccacc

tcatgatctc

ccgaggtcca

cacgggagga

aggactggct

ccatcgagaa

tgccccecatce

gcttctaccce

acaagaccac

ccgtggacaa

ctctgcacaa

gtgggccttc

aaatggaaac

cggggatgag

tgtggcagga

ccggacccecet

gttcaactgg

gcagttcaac

gaacggcaag

aaccatctcc

ccgggaggag

cagcgacatc

acctccceatg

gagcaggtgg

ccactacaca

trinh tu nhan tao: polypeptit tdng hop"

Glu Glu Glu Gly Ala Gly Gly Gly Gln Leu Val

15

Lys Glu Asp Ser Cys Gln Leu Gly Tyr Ser Ala



32599

20 25 30

Gly Pro Cys Met Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser
35 40 45

Met Ala Cys Glu Thr Phe Gln Tyr Gly Gly Cys Met Gly Asn Gly Asn
50 55 60

Asn Phe Val Thr Glu Lys Glu Cys Leu Gln Thr Cys Arg Thr Val Ala
65 70 75 80

Ala Cys Asn Leu Pro Ile Val Arg Gly Pro Cys Arg Ala Phe Ile Gln
85 90 95

Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr
100 105 110

Gly Gly Cys Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125

Arg Glu Tyr Cys Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Arg
130 135 140

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
145 150 155 160

Pro Glu Leu Leu Gly Gly Ser Ser Val Phe Leu Phe Pro Pro Lys Pro
165 170 175

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
180 185 190

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
195 200 205

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
210 215 220

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
225 230 235 240

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
245 250 255

Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
260 265 270

-69-
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Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
275 280
Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
290 295
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
305 310 315
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
325 330
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
340 345
Ser Cys Ser Val Met His Glu Ala Leu His Asn
355 360
Ser Leu Ser Leu Ser Pro Gly
370 375
<210> 10
<211> 1125
<212> ADN
<213> Trinh ty nhédn tao
<220>
<221> ngudn
<223> /luu §="MS ta
<400> 10
gctgtgectge ctcaggaaga ggaaggcgca ggcggaggcc
60
aagaaagagg actcctgcca gctgggctac tctgeccggec
120
cggtacttct acaacggcac ctccatggec tgcgagacat
180
ggcaacggca acaactttgt gacagagaaa gagtgcctgce
240
gcctgtaacc tgcctatcgt gcggggaccc tgtcgggcect
300
gacgccgtga agggcaaatg cgtgctgttc ccctatggeg
360
aagttctact ccgagaaaga atgccgcgag tactgtggcg
420

-70-

Glu
285

Arg Glu

Gly Phe

300

Tyr

Pro Glu Asn

Ser Phe Phe

Gln Gly Asn

350

His Tyr Thr

365

agctcgtgac

cttgtatggg

tccagtacgg

agacctgcag

ttatccagcet

gctgccaggg

tgccaggcga

Met Thr

Pro Ser

Asn Tyr

320

Leu
335

Tyr
Val

Phe

Gln Lys

trinh tu nhin tao: polynucleotit téng hop"

cgaagtgacc

catgacctcc

cggctgeatg

aaccgtggcec

gtgggccttce

aaatggaaac

cggggatgag



gaactgctgce
480

ccecgagcetgce
540

atgatctccc
600

gaagtgaagt
660

agagaggaac
720

gattggctga
780

atcgaaaaga
840

cccectagec
900

ttctacccecct
960

aagaccaccc
1020

gtggacaagt
1080

ctgcacaacc
1125

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

11
353
PRT

<220>
<221>
<223>

<400> 11

Glu Asp Ser Cys Gln

1

Thr Ser Arg Tyr Phe

Gln Tyr Gly Gly Cys

35

Glu Cys Leu Gln Thr

50

Trinh tu nhin

ngudn
/luu §="M3 ta

gggagcccaa

tgggaggatc

ggacccctga

tcaattggta

agtacaactc

acggcaaaga

ccatctccaa

gggaagagat

ccgatatcgce

ccecctgtget

cccggtggea

actacaccca

5

20

Leu

Tyr

Met

Cys

32599

atcttccgac

ctctgtgttce

agtgacctgc

cgtggacggce

cacctaccgg

gtacaagtgc

ggccaagggc

gacaaagaac

cgtggaatgg

ggactccgac

gcagggcaac

gaagtccctg

tao

Gly Tyr

Asn Gly

Gly Asn

40

Arg Thr

55

aagacccata

ctgttecccecce

gtggtggtgg

gtggaagtgc

gtggtgtccg

aaggtgtcca

cagccccggg

caggtgtccc

gagtccaacg

ggctcattct

gtgttctecct

tccectgagece

Ala
10

Ser Gly

Thr
25

Ser

Gly Asn Asn

Val Ala Ala

-71-

Met Ala

cctgtceccacc

caaagcccaa

atgtgtccca

acaacgccaa

tgctgaccgt

acaaggccct

aaccccaggt

tgacctgtct

gccagcctga

tcctgtacte

gctcecgtgat

ccgge

Pro Cys Met

Glu
30

Cys

Val
45

Phe Thr

Cys Asn Leu

60

ttgcecectgcece

ggacaccctg

cgaggatccc

gaccaagccc

gctgcaccag

gcctgectec

gtacacactg

cgtgaaggga

gaacaactac

caagctgaca

gcacgaggcc

trinh tu nhan tao: polypeptit téng hop"

Gly Met

15

Thr Phe

Glu

Lys

Pro Ile



vVal

65

vVal

Gly

Pro

Lys

Ser

145

Ser

Asp

Asn

Val

Glu

225

Lys

Thr

Thr

Glu

Arg

Lys

Asn

Gly

Thr

130

Ser

Arg

Pro

Ala

val

210

Tyr

Thr

Leu

Cys

Ser
290

Gly

Gly

Lys

Asp

115

His

Val

Thr

Glu

Lys

195

Ser

Lys

Ile

Pro

Leu

275

Asn

Pro

Lys

Phe

100

Gly

Thr

Phe

Pro

val

180

Thr

vVal

Cys

Ser

Pro

260

Val

Gly

Cys

Cys

85

Tyr

Asp

Cys

Leu

Glu

165

Lys

Lys

Leu

Lys

Lys

245

Ser

Lys

Gln

Arg

70

val

Ser

Glu

Pro

Phe

150

Val

Phe

Pro

Thr

Val

230

Ala

Arg

Gly

Pro

Ala

Leu

Glu

Glu

Pro

135

Pro

Thr

Asn

Arg

Val

215

Ser

Lys

Glu

Phe

Glu
295

32599

Phe

Phe

Lys

Leu

120

Cys

Pro

Cys

Trp

Glu

200

Leu

Asn

Gly

Glu

Tyr

280

Asn

Ile

Pro

Glu

105

Leu

Pro

Lys

Val

Tyr

185

Glu

His

Lys

Gln

Met

265

Pro

Asn

-72-

Gln

Tyr

90

Cys

Arg

Ala

Pro

Val

170

val

Gln

Gln

Ala

Pro

250

Thr

Ser

Tyr

Leu

75

Gly

Arg

Glu

Pro

Lys

155

Val

Asp

Tyr

Asp

Leu

235

Arg

Lys

Asp

Lys

Trp

Gly

Glu

Pro

Glu

140

Asp

Asp

Gly

Asn

Trp

220

Pro

Glu

Asn

Ile

Thr
300

Ala

Cys

Tyr

Lys

125

Leu

Thr

Val

Val

ser

205

Leu

Ala

Pro

Gln

Ala

285

Thr

Phe

Gln

Cys

110

Ser

Leu

Leu

Ser

Glu

190

Thr

Asn

Ser

Gln

vVal

270

Val

Pro

Asp

Gly

95

Gly

Ser

Gly

Met

His

175

Val

Tyr

Gly

Ile

Val

255

Ser

Glu

Pro

Ala

80

Asn

Val

Asp

Gly

Ile

160

Glu

His

Arg

Lys

Glu

240

Tyr

Leu

Trp

Val



Leu
305

Lys

Glu

Gly

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

12
1059
ADN

<220>
<221>
<223>

ngudn

<400> 12
gaggactcct
60

ttctacaacg
120

ggcaacaact
180

aacctgcecta
240

gtgaagggca
300

tactccgaga
360

ctgcgggagce
420

ctgctgggag
480

tcceggaccce
540

aagttcaatt
600

gaacagtaca
660

Asp Ser Asp Gly Ser

32599

310

Ser Arg Trp Gln Gln

325

Ala Leu His Asn His

340

gccagctggg

gcacctccat

ttgtgacaga

tcgtgcgggg

aatgcgtgcet

aagaatgccg

ccaaatcttce

gatcctctgt

ctgaagtgac

ggtacgtgga

actccaccta

Trinh tu nhdn tao

ctactctgcc

ggcctgcgag

gaaagagtgc

accctgtcgg

gttcccctat

cgagtactgt

cgacaagacc

gttcctgttce

ctgcgtggtyg

cggcgtggaa

ccgggtggtg

Phe Phe Leu

Gly Asn Val

Tyr Thr Gln

Tyr Ser
315

Phe Ser
330

Lys Ser
345

ggcccttgta

acattccagt

ctgcagacct

gcctttatcce

ggcggetgee

ggcgtgccag

catacctgtc

cccccaaagce

gtggatgtgt

gtgcacaacg

tcegtgetga

-73-

Lys Leu Thr Val Asp

320

Cys Ser Val Met His

335

Leu Ser Leu Ser Pro

350

tgggcatgac

acggcggctg

gcagaaccgt

agctgtggge

agggaaatgg

gcgacgggga

caccttgccc

ccaaggacac

cccacgagga

CcCaagaccaa

ccgtgetgcea

/luu ¥="M& ta trinh tu nhdn tao: polynucleotit téng hop"

ctcccggtac

catgggcaac

ggccgectgt

cttcgacgcc

aaacaagttc

tgaggaactg

tgccececgag

cctgatgatc

tccecgaagtyg

gcccagagag

ccaggattgg



ctgaacggca
720

aagaccatct
780

agccgggaag
840

ccctececgata
900

acccccecectg
960

aagtcccggt
1020

aaccactaca
1059

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

13
253
PRT
Trinh

<220>
<221>
<223>

ngudn
/1luu

<400> 13
Ala Val Leu
1

Thr Glu Val

Pro
35

Cys Pro

Phe
50

Leu Pro

Glu
65

Val Thr

Lys Phe Asn

Lys Pro Arg

Leu Thr Val

aagagtacaa

ccaaggccaa

agatgacaaa

tcgececgtgga

tgctggactc

ggcagcaggg

cccagaagtce

tu nhén

¢="M8 ta

Pro Gln
5

Thr
20

Lys

Cys Pro

Pro Lys

Cys Val

Trp Tyr

85

Glu
100

Glu

Leu His

Glu

Lys

Ala

Pro

val

70

Vval

Gln

Gln

32599

gtgcaaggtg

gggccagccc

gaaccaggtg

atgggagtcc

cgacggctca

caacgtgttc

cctgtcecectg

tao

Glu Glu

Glu

Pro

Glu
40

Pro

Lys
55

Asp
Val Asp
Asp Gly
Asn

Tyr

Asp Trp

tccaacaagg

cgggaacccc

tccectgacct

aacggccagc

ttcttectgt

tcctgetecg

agcccecggce

Gly Ser
10

Lys Ser Ser

25

Leu Leu Gly

Thr Leu Met

His
75

Val Ser

Val Glu

90

val

Ser Thr

105

Tyr

Leu Asn Gly

-74-

ccectgectge

aggtgtacac

gtctcgtgaa

ctgagaacaa

actccaagct

tgatgcacga

Gly Gly Gly Gln

Asp Lys

30

Ser
45

Gly

Ile
60

Ser
Glu Asp
His Asn
Val

Arg

Lys Glu

Thr

Ser

Arg

Pro

Ala

Val

110

Tyr

ctccatcgaa

actgccccct

gggattctac

ctacaagacc

gacagtggac

ggccctgcac

trinh ty nhin tao: polypeptit tdng hop"

Leu Val

15

His Thr

Val Phe

Thr Pro

Glu Vval

80

Lys Thr

95

Ser Val

Lys Cys



32599

125

Glu
140

Lys Thr

Tyr Thr Leu

Leu Thr Cys

Glu Ser

190

Trp

Val Leu

205

Asp

Asp Ser

220

Lys

His Glu Ala

Pro Gly

Ile Ser

Pro
160

Pro

Leu Val

175

Asn Gly

Ser Asp
Arg

Trp

His
240

Leu

trinh tu nhin tao: polynucleotit tdng hop"

115 120
Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile
130 135
Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
145 150 155
Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
165 170
Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
180 185
Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
195 200
Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
210 215
Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
225 230 235
Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
245 250
<210> 14
<211> 759
<212> ADN
<213> Trinh ty nhidn tao
<220>
<221> ngudn
<223> /luu ¥="M& ta
<400> 14
gctgtgctge ctcaggaaga ggaaggctct ggcggaggcc
60
aagaaagagc ccaaatcttc cgacaagacc catacctgtc
120
ctgctgggag gatcctctgt gttcctgttce cccccaaagce
180
tcececggacce ctgaagtgac ctgegtggtg gtggatgtgt
240
aagttcaatt ggtacgtgga cggcgtggaa gtgcacaacg
300

-75-

agctcgtgac

caccttgccce

ccaaggacac

cccacgagga

CCaagaccaa

cgaagtgacc

tgccceccgag

cctgatgatc

tccecgaagtyg

gcccagagag



gaacagtaca
360

ctgaacggca
420

aagaccatct
480

agccgggaag
540

ccctececgata
600

accccccectg
660

aagtccecggt
720

aaccactaca
759

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

15
384
PRT
Trinh

<220>
<221>
<223>

ngudn

<400> 15
Ala Val Leu
1

Thr Glu Val

Gly Pro Cys

35

Ala
50

Met Cys

Asn Phe Val

65

Ala Cys Asn

Leu Trp Ala

/luu y="M& ta

actccaccta

aagagtacaa

ccaaggccaa

agatgacaaa

tcgeecgtgga

tgctggactce

ggcagcaggyg

cccagaagtce

ty nhén

Pro Gln

Thr
20

Lys
Met Gly
Glu Thr
Thr

Glu

Pro
85

Leu

Phe
100

Asp

Glu

Lys

Met

Phe

Lys

70

Ile

Ala

32599

ccgggtggtyg

gtgcaaggtg

gggccagccc

gaaccaggtg

atgggagtcc

cgacggctca

caacgtgttc

cctgtecectg

tao

Glu Glu

Glu Asp

Thr Ser

40

Gln
55

Tyr
Glu Cys
Val

Arg

Val Lys

tccgtgctga

tccaacaagg

cgggaacccc

tcecectgacct

aacggccagce

ttcttcectgt

tcctgcectecg

agccccggce

Ser
10

Gly Gly

Ser Gln

25

Cys

Arg Tyr Phe

Gly Gly Cys

Gln Thr

75

Leu

Pro
90

Gly Cys

Gly
105

Lys Cys

-76-

ccgtgetgea

ccctgectge

aggtgtacac

gtctcgtgaa

ctgagaacaa

actccaagct

tgatgcacga

Gly Gly Gln

Leu Gly

30

Asn
45

Tyr

Met
60

Gly
Cys Arg
Ala

Arg

Val Leu

Tyr

Gly

Asn

Thr

Phe

Phe
110

ccaggattgg

ctccatcgaa

actgccccct

gggattctac

ctacaagacc

gacagtggac

ggccctgcac

trinh ty nhin tao: polypeptit tdng hop"

Leu Val

15

Ser Ala

Thr Ser

Gly Asn

val Ala

80

Ile
95

Gln

Pro Tyr



32599

Gly Gly Cys Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125

Arg Glu Tyr Cys Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Gly
130 135 140

Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Pro Lys Ser Ser Asp Lys
145 150 155 160

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Ser
165 170 175

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
180 185 190

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
195 200 205

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
210 215 220

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
225 230 235 240

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
245 250 255

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu Lys
260 265 270

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
275 280 285

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
290 295 300

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
305 310 315 320

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
325 330 335

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
340 345 350

-77-



32599

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu

355

360

365

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

370

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

16
1152
ADN

<220>
<221>
<223>

<400> 16
gctgtgctge
60

aagaaagagg
120

cggtacttcet
180

ggcaacggca
240

gcctgtaacc
300

gacgccgtga
360

aagttctact
420

gaactgctgg
480

acccatacct
540

ttccececcaa
600

gtggtggatg
660

gaagtgcaca
720

gtgtcecgtgce
780

gtgtccaaca
840

ngudn
/luu ¥="M& t& trinh tu nhdn tao: polynucleotit tdng hop"

ctcaggaaga

actcctgcca

acaacggcac

acaactttgt

tgcctategt

agggcaaatg

ccgagaaaga

gaggtggtgag

gtccaccttg

agcccaagga

tgtcccacga

acgccaagac

tgaccgtgct

aggccctgece

375

Trinh tuy nhdn tao

ggaaggctct

gctgggctac

ctccatggcce

gacagagaaa

gcggggacce

cgtgctgttce

atgcecgegag

atcaggtggc

ccctgececcece

caccctgatg

ggatcccgaa

caagcccaga

gcaccaggat

tgcctecatce

ggcggaggcc

tctgcecggcece

tgcgagacat

gagtgcctgce

tgtcgggect

ccctatggeg

tactgtggcg

ggaggatcag

gagctgctgg

atctcccgga

gtgaagttca

gaggaacagt

tggctgaacg

gaaaagacca

-78-

380

agctcgtgac

cttgtatggg

tccagtacgg

agacctgcag

ttatccagct

gctgccaggg

tgccaggcga

agcccaaatc

gaggatcctc

cccctgaagt

attggtacgt

acaactccac

gcaaagagta

tctccaaggce

cgaagtgacc

catgacctcc

cggctgecatg

aaccgtggcec

gtgggccttc

aaatggaaac

cggggatgag

ttccgacaag

tgtgttcctg

gacctgcgtg

ggacggcgtg

ctaccgggtg

caagtgcaag

caagggccag



ccecegggaac
900

gtgtccctga
960

tccaacggcce
1020

tcattcttcc
1080

ttectecctgcet
1140

ctgagcecccg
1152

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

17
365
PRT
Trinh

<220>
<221>
<223>

ngudn
/luu

<400> 17
Ala Val Leu
1

Thr Glu Val

Gly Pro Cys

Ala
50

Met Cys

Asn Phe Val

65

Ala Cys Asn

Leu Trp Ala

Gly Gly Cys

115

cccaggtgta

cctgtctegt

agcctgagaa

tgtactccaa

ccgtgatgea

gc

ty nhan

¥="M& ta

Pro Gln

Thr
20

Lys
Met Gly
Glu Thr
Glu

Thr

Pro
85

Leu

Phe
100

Asp

Gln Gly

Glu

Lys

Met

Phe

Lys

Tle

Ala

Asn

32599

cacactgccc

gaagggattc

caactacaag

gctgacagtg

cgaggccctg

tao

Glu Glu

Glu Asp

Thr Ser

40

Gln
55

Tyr
Glu Cys
Val Arg
Val

Lys

Asn
120

Gly

cctagccggg

tacccctcececg

accacccccece

gacaagtccc

cacaaccact

Gly Ser Gly

10

Ser Gln

25

Cys

Arg Tyr Phe

Gly Gly Cys

Gln Thr

75

Leu

Pro
90

Gly Cys

Gly
105

Lys Cys

Lys Phe Tyr

-79-

aagagatgac

atatcgccegt

ctgtgctgga

ggtggcagca

acacccagaa

Gly

Leu Gly

30

Asn
45

Tyr

Met
60

Gly
Cys Arg
Arg Ala
Val

Leu

Glu
125

Ser

Gly Gln Leu

Tyr

Gly

Asn

Thr

Phe

Phe

110

Lys

aaagaaccag

ggaatgggag

ctccgacggce

gggcaacgtg

gtccctgtcece

trinh tu nhan tao: polypeptit tdng hop"

Val
15

Ser Ala

Thr Ser
Asn

Gly

Ala
80

Val

Ile
95

Gln
Pro

Tyr

Glu Cys



Arg

Cys

145

Leu

Glu

Lys

Lys

Leu

225

Lys

Lys

Ser

Lys

Gln

305

Gly

Gln

Asn

<210> 18

Glu

130

Pro

Phe

Val

Phe

Pro

210

Thr

val

Ala

Arg

Gly

290

Pro

Ser

Gln

His

Tyr

Pro

Pro

Thr

Asn

195

Arg

val

Ser

Lys

Glu

275

Phe

Glu

Phe

Gly

Tyr
355

Cys

Cys

Pro

Cys

180

Trp

Glu

Leu

Asn

Gly

260

Glu

Tyr

Asn

Phe

Asn

340

Thr

Gly

Pro

Lys

165

Val

Tyr

Glu

His

Lys

245

Gln

Met

Pro

Asn

Leu

325

Val

Gln

Val

Ala

150

Pro

Val

Val

Gln

Gln

230

Ala

Pro

Thr

Ser

Tyr

310

Tyr

Phe

Lys

Pro

135

Pro

Lys

vVal

Asp

Tyr

215

Asp

Leu

Arg

Lys

Asp

295

Lys

Ser

Ser

Ser

32599

Gly

Glu

AsSp

Asp

Gly

200

Asn

Trp

Pro

Glu

Asn

280

Ile

Thr

Lys

Cys

Leu
360

Asp

Leu

Thr

Val

185

Val

Ser

Leu

Ala

Pro

265

Gln

Ala

Thr

Leu

Ser

345

Ser

-80-

Gly

Leu

Leu

170

Ser

Glu

Thr

Asn

ser

250

Gln

Val

Val

Pro

Thr

330

Val

Leu

Asp

Gly

155

Met

His

Val

Tyr

Gly

235

Ile

Val

Ser

Glu

Pro

315

Val

Met

Ser

Glu

140

Gly

Ile

Glu

His

Arg

220

Lys

Glu

Tyr

Leu

Trp

300

Val

Asp

His

Pro

Glu

Ser

Ser

Asp

Asn

205

Val

Glu

Lys

Thr

Thr

285

Glu

Leu

Lys

Glu

Gly
365

Leu

Ser

Arg

Pro

190

Ala

Val

Tyr

Thr

Leu

270

Cys

Ser

Asp

Ser

Ala
350

Leu

Val

Thr

175

Glu

Lys

Ser

Lys

Ile

255

Pro

Leu

Asn

Ser

Arg

335

Leu

Arg

Phe

160

Pro

Val

Thr

val

Cys

240

Ser

Pro

val

Gly

Asp

320

Trp

His



<211>
<212>
<213>

1095
ADN

<220>
<221>
<223>

ngudn
/1luu

<400> 18
gctgtgctgce
60

aagaaagagg
120

cggtacttcet
180

ggcaacggca
240

gcctgtaacc
300

gacgccgtga
360

aagttctact
420

gaactgctgc
480

ctgttccccecc
540

gtggtggtgg
600

gtggaagtgc
660

gtggtgtccg
720

aaggtgtcca
780

cagccccggg
840

caggtgtccc
900

gagtccaacg
960

ggctcattct
1020

32599

Trinh tu nhin tao

¥="M& ta trinh tu nhin tao: polynucleotit tdéng hop"

ctcaggaaga

actcctgcecca

acaacggcac

acaactttgt

tgcctatcgt

agggcaaatg

ccgagaaaga

ggtgtccacc

caaagcccaa

atgtgtccca

acaacgccaa

tgctgaccgt

acaaggccct

aaccccaggt

tgacctgtct

gccagcctga

tcetgtacte

ggaaggctct

gctgggctac

ctccatggcec

gacagagaaa

gcggggaccc

cgtgectgttce

atgccgcgag

ttgcecctgece

ggacaccctg

cgaggatccc

gaccaagccc

gctgcaccag

gcctgectee

gtacacactg

cgtgaaggga

gaacaactac

caagctgaca

ggcggaggec

tctgcecggec

tgcgagacat

gagtgcctgce

tgtcgggect

ccctatggceg

tactgtggcg

cccgagctgce

atgatctccc

gaagtgaagt

agagaggaac

gattggctga

atcgaaaaga

cccectagece

ttctacccct

aagaccaccc

gtggacaagt

-81-

agctcgtgac

cttgtatggg

tccagtacgg

agacctgcag

ttatccagcet

gctgccaggg

tgccaggcga

tgggaggatc

ggacccctga

tcaattggta

agtacaactc

acggcaaaga

ccatctccaa

gggaagagat

ccgatatcgce

cccetgtget

ccecggtggcea

cgaagtgacc

catgacctcc

cggctgcatg

aaccgtggcce

gtgggccttc

aaatggaaac

cggggatgag

ctctgtgtte

agtgacctgce

cgtggacggc

cacctaccgg

gtacaagtgc

ggccaagggc

gacaaagaac

cgtggaatgg

ggactccgac

gcagggcaac
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gtgttctcct gctccgtgat gcacgaggcc ctgcacaacc actacaccca gaagtccctg
1080

tccectgagee ccgge
1095

<210> 19

<211> 343

<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> ngudn
<223> /luu ¥="M& ta trinh tu nhadn tao: polypeptit tdng hop"

<400> 19
Ala Val Leu Pro Gln Glu Glu Glu Gly Ser Gly Gly Gly Gln Leu Val
1 5 10 15

Thr Glu Val Thr Lys Lys Glu Asp Ser Cys Gln Leu Gly Tyr Ser Ala
20 25 30

Gly Pro Cys Met Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser
35 40 45

Met Ala Cys Glu Thr Phe Gln Tyr Gly Gly Cys Met Gly Asn Gly Asn
50 55 60

Asn Phe Val Thr Glu Lys Glu Cys Leu Gln Thr Cys Arg Thr Val Ala
65 70 75 80

Ala Cys Asn Leu Pro Ile Val Arg Gly Pro Cys Arg Ala Phe Ile Gln
85 90 95

Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr
100 105 110

Gly Gly Cys Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125

Arg Glu Tyr Cys Gly Val Ser Ser Val Phe Leu Phe Pro Pro Lys Pro
130 135 140

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
145 150 155 160

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
165 170 175

-82-
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Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
180 185 190

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
195 200 205

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
210 215 220

Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
225 230 235 240

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
245 250 255

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
260 265 270

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
275 280 285

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
290 295 300

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
305 310 315 320

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
325 330 335

Ser Leu Ser Leu Ser Pro Gly
340

<210> 20

<211> 1029

<212> ADN

<213> Trinh tu nhin tao

<220>
<221> ngudn
<223> /luu ¥="M& ta trinh tu nhin tao: polynucleotit téng hop"

<400> 20
gctgtgctge ctcaggaaga ggaaggctct ggcggaggcc agctcgtgac cgaagtgacc
60

aagaaagagg actcctgcca gctgggctac tctgcecggecce cttgtatggg catgacctcc
120

-83-



cggtacttct
180

ggcaacggca
240

gcctgtaacce
300

gacgccgtga
360

aagttctact
420

cccccaaagce
480

gtggatgtgt
540

gtgcacaacg
600

tccgtgectga
660

tccaacaagg
720

cgggaacccc
780

tccetgaccet
840

aacggccagce
900

ttcttecectgt
960

tcectgecteceg
1020

agcceccoggc
1029

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

21
375
PRT

<220>
<221>
<223>

ngudn

<400> 21

acaacggcac

acaactttgt

tgcctategt

agggcaaatg

ccgagaaaga

ccaaggacac

cccacgagga

ccaagaccaa

ccgtgcectgea

ccctgectge

aggtgtacac

gtctcgtgaa

ctgagaacaa

actccaagct

tgatgcacga

32599

ctccatggcec

gacagagaaa

gcggggaccc

cgtgctgttce

atgccgcgag

cctgatgatc

tccecgaagtg

gcccagagag

ccaggattgg

ctccatcgaa

actgcccect

gggattctac

ctacaagacc

gacagtggac

ggccctgeac

Trinh tu nhdn tao

tgcgagacat

gagtgcctgce

tgtcgggcect

ccctatggeg

tactgtggcg

tcecggacce

aagttcaatt

gaacagtaca

ctgaacggca

aagaccatct

agccgggaag

ccctecgata

accccccectg

aagtcccggt

aaccactaca

tccagtacgg

agacctgcag

ttatccagcect

gctgccaggg

tgtcctctgt

ctgaagtgac

ggtacgtgga

actccaccta

aagagtacaa

ccaaggccaa

agatgacaaa

tcgcegtgga

tgctggactc

ggcagcaggyg

cccagaagtce

cggctgcatg

aaccgtggcc

gtgggcctte

aaatggaaac

gttcctgttc

ctgcgtggtg

cggcgtggaa

ccgggtggtg

gtgcaaggtg

gggccagccc

gaaccaggtg

atgggagtcc

cgacggctca

caacgtgttc

cctgtcectg

/luu §="M& ta trinh tu nhén tao: polypeptit tdéng hop"

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

1

5

10

15
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Thr Glu Val Thr Ser Ser Glu Asp Ser Cys Gln Leu Gly Tyr Ser Ala
20 25 30

Gly Pro Cys Met Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser
35 40 45

Met Ala Cys Glu Thr Phe Gln Tyr Gly Gly Cys Met Gly Asn Gly Asn
50 55 60

Asn Phe Val Thr Glu Lys Glu Cys Leu Gln Thr Cys Arg Thr Val Ala
65 70 75 80

Ala Cys Asn Leu Pro Ile Val Arg Gly Pro Cys Arg Ala Phe Ile Gln
85 90 95

Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr
100 105 110

Gly Gly Cys Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125

Arg Glu Tyr Cys Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Arg
130 135 140

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
145 150 155 160

Pro Glu Leu Leu Gly Gly Ser Ser Val Phe Leu Phe Pro Pro Lys Pro
165 170 175

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
180 185 190

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
195 200 205

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
210 215 220

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
225 230 235 240

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
245 250 255

-85-
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Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys
260 265
Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
275 280
Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
290 295
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
305 310 315
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
325 330
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
340 345
Ser Cys Ser Val Met His Glu Ala Leu His Asn
355 360
Ser Leu Ser Leu Ser Pro Gly
370 375
<210> 22
<211> 1125
<212> ADN
<213> Trinh tu nhén tao
<220>
<221> ngudn
<223> /luu y="M& ta
<400> 22
gctgtgctge ctcaggaaga ggaaggctct ggcggaggcc
60
tccteccgagg actcecctgcecca gectgggctac tctgccggec
120
cggtacttct acaacggcac ctccatggcc tgcgagacat
180
ggcaacggca acaactttgt gacagagaaa gagtgcctgc
240
gcctgtaacce tgcectatcgt gecggggacce tgtcecgggcect
300
gacgccgtga agggcaaatg cgtgctgttc ccctatggcg
360

-86-

Ala Lys Gly

270

Glu
285

Arg Glu

Gly Phe

300

Tyr

Pro Glu Asn

Ser Phe Phe

Gln Asn

350

Gly

His Tyr Thr

365

agctcgtgac

cttgtatggg

tccagtacgg

agacctgcag

ttatccagct

gctgccaggg

Gln Pro

Met Thr

Pro Ser

Asn Tyr

320

Leu
335

Tyr
Val

Phe

Gln Lys

trinh tu nhdn tao: polynucleotit téng hop"

cgaagtgacc

catgacctcc

cggctgcatg

aaccgtggcecce

gtgggccttc

aaatggaaac



aagttctact
420

gaactgctgce
480

cccgagcetge
540

atgatctccc
600

gaagtgaagt
660

agagaggaac
720

gattggctga
780

atcgaaaaga
840

cccectagec
900

ttctacccct
960

aagaccaccc
1020

gtggacaagt
1080

ctgcacaacc
1125

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

23
320
PRT

<220>
<221>
<223>

<400> 23

Ala Val Leu Pro Gln

1

Thr Glu Val Thr Lys

Arg Gly Pro Cys Arg

35

Trinh ty nhan

ngudn
/luu ¥="M8 ta

ccgagaaaga

gggagcccaa

tgggaggatc

ggacccctga

tcaattggta

agtacaactc

acggcaaaga

ccatctccaa

gggaagagat

ccgatatcgce

ccecetgtget

cccggtggea

actacaccca

5

20

32599

atgccgcgag

atcttccgac

ctctgtgtte

agtgacctgc

cgtggacggce

cacctaccgg

gtacaagtgc

ggccaagggc

gacaaagaac

cgtggaatgg

ggactccgac

gcagggcaac

gaagtccctg

tao

40

tactgtggcg

aagacccata

ctgttcccecce

gtggtggtgag

gtggaagtgc

gtggtgtceg

aaggtgtcca

cagccecggyg

caggtgtccc

gagtccaacg

ggctcattct

gtgttctecct

tccectgagece

10

25

-87-

tgccaggcga

cctgtceccacce

caaagcccaa

atgtgtccca

acaacgccaa

tgctgaccgt

acaaggccct

aaccccaggt

tgacctgtct

gccagcctga

tcctgtacte

gctcecgtgat

ccggce

30

45

cggggatgag

ttgccctgcece

ggacaccctg

cgaggatccc

gaccaagccc

gctgcaccag

gcctgectec

gtacacactg

cgtgaaggga

gaacaactac

caagctgaca

gcacgaggcc

trinh ty nhin tao: polypeptit tdng hop"

Glu Glu Glu Gly Ser Gly Gly Gly Gln Leu Val

15

Lys Thr Val Ala Ala Cys Asn Leu Pro Ile Val

Ala Phe Ile Gln Leu Trp Ala Phe Asp Ala Val
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Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly Gly Cys Gln Gly Asn Gly
50 55 60

Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg Glu Tyr Cys Gly Val Pro
65 70 75 80

Gly Asp Gly Asp Glu Glu Leu Leu Arg Glu Pro Lys Ser Ser Asp Lys
85 90 95

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Ser
100 105 110

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
115 120 125

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
130 135 140

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
145 150 155 160

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
165 170 175

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
180 185 190

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Ser Ile Glu Lys
195 200 205

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
210 215 220

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
225 230 235 240

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
245 250 255

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
260 265 270

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
275 280 285

-88-



Ser Arg Trp Gln Gln

290

Ala Leu His Asn His

305

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

24
960
ADN

<220>
<221>
<223> /luu
<400> 24
gctgtgctgce
60

aagaaaaccg
120

cagctgtggg
180

cagggaaatg
240

ggcgacgggg
300

ccaccttgcece
360

cccaaggaca
420

tcccacgagg
480

gccaagacca
540

accgtgcetgce
600

gccctgectg
660

caggtgtaca
720

tgtctcgtga
780

cctgagaaca
840

Trinh tu nhan

32599

295

310

ngudn

¢="M& ta

ctcaggaaga

tggcecgectyg

ccttcgacgce

gaaacaagtt

atgaggaact

ctgccccecega

ccctgatgat

atcccgaagt

agcccagaga

accaggattg

cctcecatcga

cactgccceccce

agggattcta

actacaagac

tao

ggaaggctct

taacctgcct

cgtgaagggc

ctactcecgag

gctgcgggag

gctgctggga

ctccecggace

gaagttcaat

ggaacagtac

gctgaacggc

aaagaccatc

tagccgggaa

cccctecgat

caccccceccecet

315

ggcggaggcec

atcgtgcggg

aaatgcgtgce

aaagaatgcc

cccaaatcett

ggatcctctg

cctgaagtga

tggtacgtgg

aactccacct

aaagagtaca

tccaaggcca

gagatgacaa

atcgccgtgg

gtgctggact

-890-

300

agctcgtgac

gaccctgtcecg

tgttccccta

gcgagtactg

ccgacaagac

tgttcctgtt

cctgecgtggt

acggcgtgga

accgggtggt

agtgcaaggt

agggccagcc

agaaccaggt

aatgggagtc

ccgacggcte

Gly Asn Val Phe Ser Cys Ser Val Met His Glu

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

320

trinh tu nhin tao:polynucleotit tdng hop"

cgaagtgacc

ggcctttatc

tggcggctgce

tggcgtgcca

ccatacctgt

ccccecceccaaag

ggtggatgtg

agtgcacaac

gtccgtgcetg

gtccaacaag

ccgggaaccc

gtccctgacce

caacggccag

attcttcectg
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tactccaagc tgacagtgga caagtcccgg tggcagcagg gcaacgtgtt ctcctgetcce
900

gtgatgcacg aggccctgca caaccactac acccagaagt ccctgtccct gagccccgge
960

<210> 25

<211> 308

<212> PRT

<213> Trinh ty nhin tao

<220>
<221> ngudn
<223> /luu y="M& ta trinh ty nhin tao: polypeptit tdng hop"

<400> 25
Ala Val Leu Pro Gln Glu Glu Glu Gly Ser Gly Gly Gly Gln Leu Val
1 5 10 15

Thr Glu Val Thr Lys Lys Glu Asp Ser Cys Gln Leu Gly Tyr Ser Ala
20 25 30

Gly Pro Cys Met Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser
35 40 45

Met Ala Cys Glu Thr Phe Gln Tyr Gly Gly Cys Met Gly Asn Gly Asn
50 55 60

Asn Phe Val Thr Glu Lys Glu Cys Leu Gln Thr Cys Arg Glu Pro Lys
65 70 75 80

Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
85 90 95

Leu Gly Gly Ser Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
100 105 110

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
115 120 125

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
130 135 140

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
145 150 155 160

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
165 170 175

-90-
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Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
180 185 190

Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
195 200 205

Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln
210 215 220

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
225 230 235 240

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
245 250 255

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
260 265 270

Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser
275 280 285

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
290 295 300

Leu Ser Pro Gly
305

<210> 26

<211> 924

<212> ADN

<213> Trinh tu nhén tao

<220>
<221> ngudn
<223> /luu ¥="M& ta trinh tuy nhin tao: polynucleotit tdng hop"

<400> 26
gctgtgetge ctcaggaaga ggaaggctct ggcggaggcc agctcgtgac cgaagtgacc
60

aagaaagagg actcctgcca gctgggctac tctgccggece cttgtatggg catgacctcec
120

cggtacttct acaacggcac ctccatggcc tgcgagacat tccagtacgg cggctgcatg
180

ggcaacggca acaactttgt gacagagaaa gagtgcctgc agacctgcag agagcccaaa
240

tcttccgaca agacccatac ctgtccacct tgccctgeccce ccgagetgcet gggaggatcc
300

-01-



tctgtgttee
360

gtgacctgcg
420

gtggacggcg
480

acctaccggg
540

tacaagtgca
600

gccaagggcc
660

acaaagaacc
720

gtggaatggg
780

gactccgacg
840

cagggcaacg
900

aagtccctgt
924

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

27
374
PRT
Trinh

<220>
<221>
<223>

ngudn

<400> 27
Ala Val Leu
1

Thr Gly Thr

Gly Pro Cys

35

Met Ala

50

Cys

Asn Phe Ile

/luu ¥="Mb ta

tgttccccce

tggtggtgga

tggaagtgca

tggtgtcegt

aggtgtccaa

agccccecggga

aggtgtccct

agtccaacgg

gctcattctt

tgttctcctg

ccctgagcecec

tu nhan

Pro Gln

Leu
20

Lys
Leu Gly
Glu

Thr

Ser Glu

Glu

Lys

Met

Phe

Lys

32599

aaagcccaag

tgtgtcccac

caacgccaag

gctgaccgtyg

caaggccctg

accccaggtg

gacctgtctc

ccagcctgag

cctgtactcc

ctcecgtgatg

cggce

tao

Ser Glu

Glu

Asp

Glu
40

Gln

Gln
55

Tyxr

Asp Cys

gacaccctga

gaggatcccg

accaagccca

ctgcaccagg

cctgcecteca

tacacactgc

gtgaagggat

aacaactaca

aagctgacag

cacgaggccc

Gly Ser
10

Gly

Ser Gln

25

Cys

Arg Tyr Tyr

Gly Gly Cys

Leu Gln Thr

-02-

tgatctcccg

aagtgaagtt

gagaggaaca

attggctgaa

tcgaaaagac

cccctagecg

tctacccctce

agaccacccc

tggacaagtc

tgcacaacca

Thr Glu

Leu Asn

30

Asn
45

Tyr

Leu
60

Gly

Cys Arg

Pro

Tyr

Gly

Asn

Thr

gacccctgaa

caattggtac

gtacaactcc

cggcaaagag

catctccaag

ggaagagatg

cgatatcgcc

ccctgtgetyg

ccggtggecag

ctacacccag

trinh tu nhan tao: polypeptit téng hop"

Leu Ile

15

Ser Glu

Ala Ser
Asn

Gly

Ile Ala
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65 70 75 80

Ala Cys Asn Leu Pro Ile Val Gln Gly Pro Cys Arg Ala Phe Ile Lys
85 90 95

Leu Trp Ala Phe Asp Ala Ala Gln Gly Lys Cys Ile Gln Phe His Tyr
100 105 110

Gly Gly Cys Lys Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125

Lys Glu Tyr Cys Gly Val Pro Gly Asp Gly Tyr Glu Glu Leu Ile Arg
130 135 140

Ser Lys Ile Val Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr
145 150 155 160

Val Pro Glu Val Ser Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp
165 170 175

Val Leu Thr Ile Thr Leu Thr Pro Lys Val Thr Cys Val Val Val Asp
180 185 190

Ile Ser Lys Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Val Asp Asp
195 200 205

Val Glu Val His Thr Ala Gln Thr Gln Pro Arg Glu Glu Gln Phe Asn
210 215 220

Ser Thr Phe Arg Ser Val Ser Glu Leu Pro Ile Met His Gln Asp Trp
225 230 235 240

Leu Asn Gly Lys Glu Phe Lys Cys Arg Val Asn Ser Ala Ala Phe Pro
245 250 255

Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg Pro Lys Ala
260 265 270

Pro Gln Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met Ala Lys Asp
275 280 285

Lys Val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro Glu Asp Ile
290 295 300

Thr Val Glu Trp Gln Trp Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn
305 310 315 320

-03-



Thr Gln Pro

Leu Asn Val

Val Leu

355

Ser

His Ser

370

Ser

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

28
1122
ADN
Trinh

<220>
<221>
<223>

ngudn
/luu

<400> 28

gcagtgctgce
60

aagaaagaag
120

aggtattact
180

ggcaacggca
240

gcctgecaatce
300

gatgcagcac
360

aaattctact
420

gaactaatac
480

gtgcccgagg
540

accctgaccc
600

cagttcagtt
660

Ile Met

325

Gln
340

Lys

His Glu

Pro Gly

tu nhén

g="M8 ta

cccaagagag

actcctgcca

acaacggcgc

acaacttcat

tcccecatagt

aagggaagtg

ctgagaagga

gcagtaaaat

tgtccteegt

ccaaagtgac

ggttcgtgga

Asp

Ser

Gly

32599

360

Lys

tao

tgaggggtca

gctcaattac

ttccatggcece

ctctgagaag

ccaaggcccce

catccaattc

atgcaaagag

cgtgcctcgg

gttcatcttce

ctgcgtggtg

cgacgtggaa

Thr Asp Gly Ser

Asn Trp Glu Ala

Leu His Asn His

330

345

gggactgagc

tcagaaggcc

tgcgagacct

gactgtctgc

tgccgagect

cactacgggg

tactgtggag

gactgcggcet

ccacccaagc

gtggacatct

gtgcacaccg

-94-

Tyr Phe Val Tyr

Gly Asn Thr Phe
350

His Thr Glu Lys

365

cactaataac

cctgectagg

ttcaatatgg

agacatgtcg

tcataaagct

gctgcaaagg

tccetggtga

gcaagccctg

ccaaggacgt

ccaaggacga

cccagaccca

Ser
335

Lys
Thr

Cys

Ser Leu

trinh tu nhan tao: polynucleotit tdng hop"

tgggaccctc

gatgcaagag

gggttgccta

gaccatagcg

ctgggcattt

caacggcaac

tgggtacgag

catctgcacc

gctgaccatc

cccecgaggtg

gcccagagag



gaacagttca
720

ctgaacggca
780

aagaccatct
840

cccaaagaac
900

ccagaggaca
960

acccagccca
1020

aagtccaact
1080

aaccaccaca
1122

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

29
391
PRT
Trinh

<220>
<221>
<223>

nguén
/1luu

<400> 29
Glu Pro Lys
1

Pro Glu Leu

Thr
35

Lys Asp

Val Asp Val

50

Asp Val

65

Gly

Tyr Asn Ser

Asp Trp Leu

actccacctt

aagagttcaa

ccaagaccaa

agatggccaa

tcaccgtgga

tcatggacac

gggaggccgg

ccgagaagtc

tu nhén

¥="M& ta

Ser Ser

Leu
20

Gly

Leu Met

Ser His

Glu Vval

Thr Tyr

85

Asn
100

Gly

Asp

Gly

Ile

Glu

His

70

Arg

Lys

32599

cagatccgtg

gtgcagagtg

gggcagaccc

ggacaaggtg

atggcagtgyg

cgacggctcc

caacaccttc

cctgtcecceccac

tao

Lys Thr

Ser Ser

Ser Arg

40

Asp Pro

55

Asn Ala

Val

val

Glu Tyr

tccgagctgce

aactccgccg

aaggcccccce

tcecctgacct

aacggccagc

tacttcgtgt

acctgtagcg

tccececggea

Thr
10

His Cys

Val
25

Phe Leu

Thr Pro Glu

Glu Vval Lys

Lys Thr Lys

75

Val
90

Ser Leu

Lys
105

Cys Lys

-05-

ccatcatgceca

ccttecccagce

aggtgtacac

gcatgatcac

ccgccgagaa

actccaagct

tgctgcacga

ag

Pro Pro Cys

Phe Pro

30

Pro

Val Thr

45

Cys

Phe
60

Asn Trp

Pro Arg

Thr Val

Val Ser

110

Glu

Leu

Asn

ccaggactgg

ccccatcgaa

catcccccecea

cgatttcttc

ctacaagaac

gaacgtgcag

gggcctgcac

trinh tu nhdn tao: polypeptit téng hop"

Pro Ala

15

Lys Pro

Val Val

Tyr Val

Glu Gln

80

His Gln

95

Lys Ala



32599

Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
115 120 125

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
130 135 140

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
145 150 155 160

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
165 170 175

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
180 185 190

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
195 200 205

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
210 215 220

Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly Gly
225 230 235 240

Gly Ser Gly Gly Gly Gly Ser Ala Val Leu Pro Gln Glu Glu Glu Gly
245 250 255

Ser Gly Gly Gly Gln Leu Val Thr Glu Val Thr Lys Lys Glu Asp Ser
260 265 270

Cys Gln Leu Gly Tyr Ser Ala Gly Pro Cys Met Gly Met Thr Ser Arg
275 280 285

Tyr Phe Tyr Asn Gly Thr Ser Met Ala Cys Glu Thr Phe Gln Tyr Gly
290 295 300

Gly Cys Met Gly Asn Gly Asn Asn Phe Val Thr Glu Lys Glu Cys Leu
305 310 315 320

Gln Thr Cys Arg Thr Val Ala Ala Cys Asn Leu Pro Ile Val Arg Gly
325 330 335

Pro Cys Arg Ala Phe Ile Gln Leu Trp Ala Phe Asp Ala Val Lys Gly
340 345 350

-06-



Lys

Cys Val Leu Phe
355

Pro

32599

360

Phe Tyr Ser Glu Lys Glu

370 375
Gly Asp Glu Glu Leu Leu Arg
385 390
<210> 30
<211> 1173
<212> ADN
<213> Trinh tu nhdn tao
<220>
<221> ngudn
<223> /luu y="MS ta
<400> 30
gagcccaaat cttccgacaa gacccatacc tgtccacctt
60
ggaggatcct ctgtgttcct gttcccccca aagcccaagg
120
acccctgaag tgacctgcgt ggtggtggat gtgtcccacg
180
aattggtacg tggacggcgt ggaagtgcac aacgccaaga
240
tacaactcca cctaccgggt ggtgtccecgtg ctgaccgtge
300
ggcaaagagt acaagtgcaa ggtgtccaac aaggccctgce
360
atctccaagg ccaagggcca gccccgggaa ccccaggtgt
420
gaagagatga caaagaacca ggtgtccctg acctgtctceg
480
gatatcgccg tggaatggga gtccaacggc cagcctgaga
540
cctgtgetgg actccgacgg ctcattcttce ctgtactcca
600
cggtggcagc agggcaacgt gttctcctge tcegtgatge
660
tacacccaga agtccctgte cctgagccce ggcaagggag
720
ggttccggtg gcggaggatc agctgtgctg cctcaggaag
780

-97-

365

380

gccctgeccece

acaccctgat

aggatcccga

Cccaagcccag

tgcaccagga

ctgcctceccat

acacactgcc

tgaagggatt

acaactacaa

agctgacagt

acgaggccct

gtggtggatc

aggaaggctc

Tyr Gly Gly Cys Gln Gly Asn Gly Asn Lys

Cys Arg Glu Tyr Cys Gly Val Pro Gly Asp

trinh tu nhan tao: polynucleotit téng hop"

cgagctgctg

gatctccecgg

agtgaagttc

agaggaacag

ttggctgaac

Ccgaaaagacc

ccctageccgg

ctacccctcece

gaccaccccce

ggacaagtcc

gcacaaccac

aggaggtgga

tggcggagge



cagctcgtga
840

ccttgtatgg
900

ttccagtacg
960

cagacctgca
1020

tttatccagc
1080

ggctgccagg
1140

gtgccaggcg
1173

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

31
147
PRT
Trinh

<220>
<221>
<223>

ngudn

<400> 31
Ala Val Leu
1

Thr Glu Val

Gly Pro Cys

35

Ala
50

Met Cys

Asn Phe Val

65

Ala Cys Asn

Leu Trp Ala

/luu §="MS ta

ccgaagtgac

gcatgacctc

gcggctgcecat

gaaccgtgge

tgtgggccectt

gaaatggaaa

acggggatga

ty nhan

Pro Gln

Thr
20

Lys
Met Gly
Glu Thr
Thr

Glu

Pro
85

Leu

Phe
100

Asp

Glu

Lys

Met

Phe

Lys

70

Ile

Ala

32599

caagaaagag

ccggtactte

gggcaacggc

cgcctgtaac

cgacgccgtg

caagttctac

ggaactgctg

tao

Glu Glu

Glu Asp

Thr Ser

40

Gln
55

Tyr
Glu Cys
val

Arg

Val Lys

gactcctgcce

tacaacggca

aacaactttg

ctgcctatcg

aagggcaaat

tccgagaaag

cgg

Ser
10

Gly Gly

Ser Gln

25

Cys

Arg Tyr Phe

Gly Gly Cys

Gln Thr

75

Leu

Pro
90

Gly Cys

Gly
105

Lys Cys

-08-

agctgggcta

cctceccatgge

tgacagagaa

tgcggggacce

gcgtgctgtt

aatgccgecga

Gly Gly Gln

Leu Gly Tyr

30

Asn
45

Tyr Gly

Met
60

Gly Asn

Cys Arg Thr

Arg Ala Phe

Val Phe

110

Leu

ctctgcecggce

ctgcgagaca

agagtgcctg

ctgtcgggce

cccctatgge

gtactgtggc

trinh tu nhan tao: polypeptit tdng hop"

Leu Val

15

Ser Ala

Thr Ser
Asn

Gly

Ala
80

Val

Ile
95

Gln

Pro Tyr



32599

Gly Gly Cys Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys
115 120 125

Arg Glu Tyr Cys Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Arg
130 135 140

Phe Ser Asn
145

<210> 32

<211> 352

<212> PRT

<213> Trinh tu nhidn tao

<220>
<221> ngudn
<223> /luu $="M& ta trinh tu nhin tao: polypeptit tdng hop"

<400> 32
Met Arg Ser Leu Gly Ala Leu Leu Leu Leu Leu Ser Ala Cys Leu Ala
1 5 10 15

Val Ser Ala Gly Pro Val Pro Thr Pro Pro Asp Asn Ile Gln Val Gln
20 25 30

Glu Asn Phe Asn Ile Ser Arg Ile Tyr Gly Lys Trp Tyr Asn Leu Ala
35 40 45

Ile Gly Ser Thr Cys Pro Trp Leu Lys Lys Ile Met Asp Arg Met Thr
50 55 60

Val Ser Thr Leu Val Leu Gly Glu Gly Ala Thr Glu Ala Glu Ile Ser
65 70 75 80

Met Thr Ser Thr Arg Trp Arg Lys Gly Val Cys Glu Glu Thr Ser Gly
85 90 95

Ala Tyr Glu Lys Thr Asp Thr Asp Gly Lys Phe Leu Tyr His Lys Ser
100 105 110

Lys Trp Asn Ile Thr Met Glu Ser Tyr Val Val His Thr Asn Tyr Asp
115 120 125

Glu Tyr Ala Ile Phe Leu Thr Lys Lys Phe Ser Arg His His Gly Pro
130 135 140

Thr Ile Thr Ala Lys Leu Tyr Gly Arg Ala Pro Gln Leu Arg Glu Thr
145 150 155 160

-90-



32599

Leu Leu Gln Asp Phe Arg Val Val Ala Gln Gly Val Gly Ile Pro Glu
165 170 175

Asp Ser Ile Phe Thr Met Ala Asp Arg Gly Glu Cys Val Pro Gly Glu
180 185 190

Gln Glu Pro Glu Pro Ile Leu Ile Pro Arg Val Arg Arg Ala Val Leu
195 200 205

Pro Gln Glu Glu Glu Gly Ser Gly Gly Gly Gln Leu Val Thr Glu Val
210 215 220

Thr Lys Lys Glu Asp Ser Cys Gln Leu Gly Tyr Ser Ala Gly Pro Cys
225 _ 230 235 240

Met Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser Met Ala Cys
245 250 255

Glu Thr Phe Gln Tyr Gly Gly Cys Met Gly Asn Gly Asn Asn Phe Val
260 265 270

Thr Glu Lys Glu Cys Leu Gln Thr Cys Arg Thr Val Ala Ala Cys Asn
275 280 285

Leu Pro Ile Val Arg Gly Pro Cys Arg Ala Phe Ile Gln Leu Trp Ala
290 295 300

Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly Gly Cys
305 310 315 320

Gln Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg Glu Tyr
325 330 335

Cys Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Arg Phe Ser Asn
340 345 350

<210> 33

<211l> 6

<212> PRT

<213> Trinh tyu nhidn tao

<220>
<221> ngudn
<223> /luu §="M& ta trinh tuy nhin tao: peptit tdng hop"

<400> 33
Ser Gly Gly Gly Gly Ser
1 5

-100-



<210> 34

<211> 11

<212> PRT

<213> Trinh ty nhin

<220>
<221> ngudn
<223> /luu §="M5 ta

<400> 34
Ser Gly Gly Gly Gly
1 5

<210> 35

<211l> 16

<212> PRT

<213> Trinh ty nhin

<220>
<221> ngudn
<223> /luu y="M& ta

<400> 35
Ser Gly Gly Gly Gly
1 5

<210> 36

<211> 21

<212> PRT

<213> Trinh ty nhan

<220>
<221> ngudn
<223> /luu ¥="MO ta

<400> 36
Ser Gly Gly Gly Gly
1 5

Gly Gly Gly Gly Ser
20

<210> 37

<21l> 26

<212> PRT

<213> Trinh ty nhén

<220>
<221> ngudn
<223> /luu y="M& ta

<400> 37
Ser Gly Gly Gly Gly
1 5

32599

tao

trinh tu nhan tao: peptit téng hop"

Ser Gly Gly Gly Gly Ser
10

tao

trinh tu nhin tao: peptit téng hop"

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
10 15

tao

trinh tu nhdn tao: peptit tdng hop"

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
10 15

tao

trinh tu nhin tao: peptit tdng hop"

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
10 15

-101-



Gly Gly Gly Gly Ser
20

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

38

31

PRT

Trinh ty nhén

<220>
<221>
<223>

ngudn
/luu §="M8 ta

<400> 38
Ser Gly Gly Gly Gly
1 5

Gly Gly Gly Gly Ser
20

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

39

36

PRT

Trinh ty nhan

<220>
<221>
<223>

ngudn
/luu ¥="M& ta

<400> 39
Ser Gly Gly Gly Gly
1 5

Gly Gly Gly Gly Ser
20

Gly Gly Gly Ser
35

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

40

41

PRT

Trinh tyu nhén

<220>
<221>
<223>

ngudn
/luu y="MS ta

<400> 40
Ser Gly Gly Gly Gly
1 5

Gly Gly Gly Gly Ser
20

32599

Gly Gly Gly Gly Ser
25

tao

trinh tu nhin tao: polypeptit tdng hop"

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
10 15

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
25 30

tao

trinh tu nhan tao: polypeptit tdng hop"

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
10 15

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
25 30

tao

trinh tu nhin tao: polypeptit téng hop"

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
10 15

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
25 30

-102-



Gly Gly Gly Ser Gly
35

<210> 41

<211> 46

<212> PRT

<213> Trinh tu nhén

<220>
<221> ngudn
<223> /luu y="M& ta

<400> 41
Ser Gly Gly Gly Gly
1 5

Gly Gly Gly Gly Ser
20

Gly Gly Gly Ser Gly
35

<210> 42

<211> 51

<212> PRT

<213> Trinh tu nhdn

<220>
<221> ngudn
<223> /luu ¥="M6 ta

<400> 42
Ser Gly Gly Gly Gly
1 5

Gly Gly Gly Gly Ser
20

Gly Gly Gly Ser Gly
35

Gly Gly Ser
50

<210> 43

<211> 16

<212> PRT

<213> Trinh tu nhan

<220>
<221> ngudn

32599

Gly Gly Gly Ser
40

tao

trinh ty nhidn tao: polypeptit tdng hop"

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
10 15

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
25 30

Gly Gly Gly Ser Gly Gly Gly Gly Ser
40 45

tao

trinh ty nhin tao: polypeptit tdng hop™"

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
10 15

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
25 30

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
40 45

tao

-103-



32599

<223> /luu ¥="M& ta trinh tu nhdn tao: peptit téng hop"

<400> 43
Gly Ser Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

<210> 44

<211> 19

<212> PRT

<213> Trinh tu nhidn tao

<220>
<221> ngudn
<223> /luu ¥="M& tad trinh tu nhin tao: peptit tdng hop"

<400> 44
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser

<210> 45

<211> 19

<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> ngudn
<223> /luu ¥="M& ta trinh tu nhin tao: peptit tdng hop"

<400> 45
Pro Gly Asp Gly Asp Glu Glu Leu Leu Arg Glu Pro Lys Ser Ser Asp
1 5 10 15

Lys Thr His

<210> 46

<211l> 19

<212> PRT

<213> Trinh tuy nhdn tao

<220>
<221> ngudn
<223> /luu ¥="M& ta trinh tu nhln tao: peptit tdng hop"

<400> 46
Pro Gly Asp Gly Asp Glu Glu Leu Leu Gly Ser Gly Gly Gly Gly Asp
1 5 10 15

Lys Thr His

-104-



32599

<210> 47

<211> 10

<212> PRT

<213> Trinh ty nhdn tao

<220>
<221> ngudn
<223> /luu ¥="M8& ta trinh tu nhin tao: peptit tdng hop"

<400> 47
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10

<210> 48

<211> 15

<212> PRT

<213> Trinh ty nhdn tao

<220>
<221> nguén
<223> /luu ¥="M6& ta trinh tu nhin tao: peptit tdng hop"

<400> 48
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

-105-





