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(57) Sang ché dé cap dén duoc pham chira (a) duoc chat va (b) bién thé PH20 ¢
ngudi. Bién thé PH20 ¢ nguoi duoc chta trong duoc pham theo sang ché bao
gom (cac) dot bién thay thé gbc axit amin & mot hoac nhiéu ving duoc chon tir
vling xoin alpha 8 (tir S347 dén C381) va ving cau ndi (tr A333 dén R346)
gitra xo0an alpha 7 va xoin alpha 8 & PH20 kiéu dai & ngudi ¢6 trinh ty axit amin
la SEQ ID NO: 1, trong dé (cac) gbc axit amin nam ¢ dau tan cing N hoac dau
tan cung C dugc phan cat c6 chon loc. Ngoai ra, dugc pham theo sang ché cé thé
con chtra chat phu gia duoc dung, cu thé 1a chat 6n dinh. Dugc pham theo séng
ché c6 thé tbi da tac dung tri liéu cua dugc chat dugc sir dung két hop véi no, do

tac dung cua bién thé PH20 & nguoi.

80.000

= 8= Herceptin SC

60.000 I ‘._. . =@~ Herceptin SC BS

40,000

20.000

e

(4] 4 8

16 20

Nong do trung binh (ng/mL) trong huyét thanh

Thai gian (ngay)

FIG. 20



47545 1/194

Linh vuwc k§ thuét dwoc dé cap

Sang ché d& cap dén dugc pham chia bién thé hyaluronidaza PH20 & ngudi c6
hoat tinh enzym va d¢ 6n dinh nhiét ting cudng va mot hodc nhiéu duoc chét, va phuong
phép diéu tri bénh bang cach sir dung dugc pham nay.

T6t hon 13, dugc phém theo sang ché ¢6 thé duoc st dung dé tiém dudi da.

Tinh trang k¥ thuat ctia sang ché

Cac duoc chét phai ding & lidu cao hodc nhidu lidu, dic biét la dugc chat khang
thé va dwgc chit twong tu, thuong duge ding qua dudng tiém trong tinh mach, va viéc
tiém nhu vay dién ra khoang 90 phut hodc dai hon, nén phai kém theo quy trinh chuén bi
bd sung dé tiém trong tinh mach, do d6 ca bénh nhén, bac si va nhan vién y té déu bat
tién, va phai chiu chi phi bd sung. Nguoc lai, viéc tiém dudi da ¢6 uu diém 14 cho phép
dung ngay lap tirc, nhung ty 1€ hép thu 1a twong ddi thap so v6i tiém trong tinh mach, va
khi tiém véi lugng tir 3 dén 5 mL hodc nhidu hon, né ¢6 thé gay ra phu va dau & vi tri
tiém, vi su hip thu xay ra cham. Vi ly do ndy, nén viéc tiém duéi da chét tri lidu protein
thuong bi gidi han & viée tiém dung dich véi lwgng nho 1a 2 mL hogc it hon. Tuy nhién,
khi dung dudi da (hodc tiém dudi da) hyaluronidaza cung véi duge chét tri lidu, axit
hyaluronic dugc phan bd trong chit nén ngoai bao duoc thiy phan bang hoat dong cua
hyaluronidaza, va do d6 d§ nhét cua khu vue dudi da bi giam va tinh thAm cua chét duoc
tang 1én, va do d6, duoc chét lidu cao hodc nhidu lidu c6 thé dé dang dugc phan phéi vao
trong co thé.

C6 sau loai gen hyaluronidaza & ngudi: Hyall, Hyal2, Hyal3, Hyal4, HyalPS1, va
PH20/SPAMI1. Hyall va Hyal2 duoc biéu hién & hau hét cdc md, va PH20/SPAMI (sau
day, dugc goi 1a PH20) duoc biéu hién ¢ mang t& bao tinh trung va mang acrosome.
HyalPS1 khong dugce biéu hién boi vi nd 1a gen gia. PH20 la enzym (EC 3.2.1.35) phan
tach lién két B-1,4 gitta N-axetylglucosamin va axit glucuronic, 1a dudng cau thanh axit
hyaluronic. Hyaluronidaza PH20 ¢ nguoi c6 d6 pH t6i wu 5,5, nhung thé hién mot sd hoat
tinh ngay cd ¢ do pH tu 7 dén 8, trong khi d6 cac hyaluronidaza & nguoi khac, bao gém
Hyall, c6 d pH téi wu tir 3 dén 4 va c6 hoat tinh rét yéu & do pH tir 7 dén 8. Do pH cuia
khu vuc duéi da & nguoi la khoang 7.4, gan nhu 1 trung tinh, va do do, trong s6 cac loai
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hyaluronidaza khac nhau, PH20 dugc 4p dung rdng rai trong sir duyng ldm sang. Vi du vé
viée st dung PH20 14m sang bao gdm tiém dudi da chat tri liéu khang thé, sir dung lam
chit 1am gidn mét va chét phu gia gdy mé trong phiu thudt mat, st dung trong viéc ting
cudng su tiép can cia chat trj liu chéng ung thu véi t& bao khéi u bang cach thity phan
axit hyaluronic trong chat nén ngoai bao cua té bao khdi u, va st dung trong viéc thiic day
su tai hip thu chét 1ong va mau cla co thé xuét hién qua mirc trong mo.

Trong khi d6, PH20 ¢6 ban trén thi trrong hién nay & dang duoc chiét xudt tir tinh
hoan cua gia suc hodc.cuu. Vi du v& chung bao gdm Amphadase® (hyaluronidaza bo) va
Vitrase® (hyaluronidaza ctru).

Hyaluronidaza tinh hoan bd (Bovine testicular hyaluronidase - BTH) thu dugc
bing cach loai bé peptit tin hiéu va 56 axit amin trén dau tan cing C tir PH20 kiéu dai cua
bd trong qua trinh bién ddi sau dich ma. BTH ciing 1a glycoprotein, va ¢ ham lugng
manoza bang 5% va ham lugng glucosamin bang 2,2%, tinh trén toan bd thanh phan cia
ching bao gbm axit amin (Borders va Raftery, 1968). Khi hyaluronidaza thu dugc tir
dong vat dugc dung lap lai vao co thé nguoi ¢ lidu cao, thi khéng thé trung hoa c6 thé
duoc tao ra, va cac vat liéu sinh hoc thu dugce tir dong vat khac chira tap chét ngoai PH20
¢6 thé gy ra phan tmg di tng. Cu thé 13, viée st dung PH20 duoc chiét xudt tir gia stc bi
han ché do lo ngai vé bénh bo dién. Pé khic phuc cac van dé nay, cac nghién ctru trén
protein PH20 tai t6 hop o nguoi da dugce thue hién. ,

Protein PH20 tai t6 hop & ngudi da dugce bao cao 1a duge biéu hién trong nim men
(P. pastoris), té bao con trung DS-2, té bao dong vat, va té bao twong tu (Chen et al.,
2016. Hofinger et al., 2007). Protein PH20 téi td hgp dugc tao ra & t& bao con trung va
niAm men khac véi PH20 & ngudi vé kiéu N-glycosyl hoa trong qua trinh bién d6i sau dich
ma.

Trong s6 cac hyaluronidaza, cau tric protein ctia Hyall (PDB ID: 2PE4) (Chao et
al., 2007) va hyaluronidaza noc cua ong (PDB ID: 1FCQ, 1FCU, 1FCV) da duogc xac
dinh. Hyall céu thanh tir hai midn, mién xtc tic va mién giéng EGF, va mién xtc tac &
dang (P/a)s, trong d6 mdi xoén alpha va soi beta, dac trung cho ciu triic bac hai cia
protein, dugc 1dp lai tAm lan (Chao et al., 2007). Mién giéng EGF dugc béo toan hoan

toan trong cac bién thé trong d6 dau tan cung C cua Hyall duoc ndi khac nhau. Trinh ty
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axit amin cua Hyall va PH20 tuong déng 35,1%, va cAu tric protein bac ba cua PH20
chua duoc tim théy.

Trong nghién ctru mdi quan hé cdu tric/chirc nang cia PH20 ¢ ngudi, ving dau tan
cung C cua PH20 dugc phat hién ra la quan trong dbi v6i sy biéu hién cua protein va hoat
tinh enzym, va cu thé 13, dd duge béo cao rang két thic cua dAu tan cing C bing cac axit
amin tir 477 dén 483 1a quan trong ddi voi su biéu hién va hoat tinh enzym (Frost, 2007).
Hoat tinh cia PH20 ¢6 do dai ddy d (axit amin tir 1 dén 509) hogc bién thé pH20 ¢6 dau
tan cung C bi cét cut & vi trf 467 chi 1a 10% hodc it hon hoat tinh cua bién thé pH20 c6
dAu tan ctng C bi cdt cut & mot vi tri trong s6 céc vi tri tir 477 dén 483 (Frost, 2007).
Halozyme Therapeutics da phat trién rHuPH20 (céc axit amin tir 36 dén 482), la protein
tai to hop trong do dau tan cung C ctia PH20 thanh thuc dugc phén cit & Y482
(Bookbinder et al., 2006; Frost, 2007).

Trong khi d6, mac du nghién ciru dang duoc tién hanh dé phat trién cac loai dugc
chat tri liéu khac nhau ¢ dang tiém dudi da bang cach st dung PH20 & nguoi, vén dé vé
do 6n dinh thap cua PH20 & ngudi van chua dugc giai quyét.

D61 véi tinh trang k¥ thuat dugc dé cap ndy, cac tac gia sang ché da x4c nhéan rang
bién thé PH20 & nguoi, bao gém mot hodc nhiéu dot bién thay thé géc axit amin ¢ vung
xofn alpha 8 (tir $347 dén C381) va ving cau ndi (tir A333 dén R346) gitra xoan alpha 7
va xofn alpha 8 trong trinh tu axit amin ctia hyaluronidaza PH20 kiéu dai, va trong do
mdt s axit amin nam & dau tan cing N va/hodc dau tan cung C ctia PH20 dugc phan ct,
c6 hoat tinh enzym va do on dinh nhiét rat cao, va do d6 da nop don yéu cau cép bang doc
quyén sang ché cho bién thé nay (PCT/KR2019/009215).

Céc tac gia sang ché ciing dd xéc nhan rang bién thé PH20 theo sang ché c6 thé
duoc ap dung cho dugce pham hozc ché pham chira duge chit, vi du, dugc chat khing thé,
wm&wm@m&m@Hmumammy%m%mQMmmﬁmmm&m@mm
do, duoc pham va ché pham theo sang ché bao gom bién thé PH20 cung voi duge chat
nhu khéng thé khang HER2 hogc khang thé diém kiém tra mién dich ¢6 thé duoc str dung
dé tiem dudi da, va hoat tinh cia cac dugc chat nhu dugc chit khang thé va bién thé
PH20 14 rét én dinh va ¢6 thé duge duy tri trong thoi gian dai, do do tao ra sang ché.

Ban chit k§ thuit cia sang ché

Vén dé ky thuat
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Do d6, sang ché d3 duoc tao ra khi xem xét dén cac vAn d& néu trén, va muc dich
cua sang ché 1a dé xuét duoc phém méi chira bién thé PH20 c6 hoat tinh enzym va do on
dinh nhiét tang cuong va dugce cht, trong do6 do 6n dinh nhiét va hoat tinh cta duge chét
va bién thd PH20 ¢6 thé duoc duy tri trong thoi gian dai, cu thé 1a duoc pham ma c6 thé
dugc st dung dé tiém dudi da.

Mot muc dich khéc cta séng ché 1a mé ta phuong phap diéu tri bénh bao gdm vige
dung duoc pham theo séng ché cho déi trong can duoc diéu tri.

Giai phap k¥ thuat

Theo sang ché, cac muc dich & trén va cac muc dich khac cd thé duoc thuc hién
bing céch tao ra dugc phim chira (a) duge cht va (b) bién the PH20.

Bién thé PH20 chta trong dugc phiam theo sang ché c6 thé bao gdbm mot hoic
nhidu thay thé gde axit amin dugc chon tir nhom bao gdm S343E, M345T, K349E,
L353A, L3541, N356E, va 1361T ¢ PH20 kiéu dai & ngudi ¢6 trinh ty axit amin SEQ ID
NO: 1, va c6 thé bao gdm thém (céc) thay thé gdc axit amin & mot hodc nhiéu ving duge
chon tir viing xoén alpha 8 (tir $347 dén C381) va/hodc ving cau ndi (tir A333 dén R346)
giita xo0dn alpha 7 va xodn alpha 8, trong d6 mot s6 gbe axit amin ndm & dau tan cing N
va/hodc dau tan cung C duoc phan cat c6 chon loc.

Dugc phém theo sang ché ¢6 thé chira thém mét hodc nhiéu chat duogc chon tir chét
phu gia dugc dung, cu thé 1a chat dém, chét on dinh, va chit hoat dong bé mit.

Duoc pham theo sang ché ¢6 thé duoc sir dung & dang ché phim tiém dé tiém dudi
da.

M6 ta viin tit cac hinh vé

Céc muc dich & trén va cadc muc dich khac, cac d4u hiéu va cac uu diém khac ctia
sang ché s& dugc hidu o rang hon tir phan mo ta chi tiét sau day két hop véi cac hinh v&
kém theo, trong do:

FIG. 1A minh hoa sic ky dd cta sic ky loai trir kich ¢& cia trastuzumab trong thi
nghiém do 6n dinh dudi diéu kién khédc nghiét ¢ 45°C, va FIG. 1B minh hoa sy thay do6i
vé do tinh khiét ctia protein monome trastuzumab theo ché phém trong thir nghiém do on
dinh dudi didu kién khic nghiét & 45°C;

FIG. 2 minh hoa két qua do nhiét d§ két tu protein cta ché pham chira trastuzumab
va bién the PH20 HP46 méi;
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FIG. 3A 1a séc ky do trao dbi cation yéu (WCX-weak cation exchange) cua
trastuzumab trong thir nghiém do on dinh dudi diéu kién khéc nghiét ¢ 45°C, FIG. 3B
minh hoa su thay dbi (%) vé luong twong d6i cua bién thé axit & ché pham trong thir
nghiém do 6n dinh dudi didu kién khac nghiét ¢ 45°C, FIG. 3C minh hoa sy thay dbi (%)
vé luong twong ddi cua dinh chinh d6i v6i ché pham trong thtt nghiém do 6n dinh dudi
didu kién khic nghiét & 45°C, va FIG. 3D minh hoa su thay doi (%) vé luong tuong a6i
ctia bién thé bazo & ché phém trong thir nghiém do on dinh dudi diéu kién khic nghiét &
45°C;

FIG. 4 minh hoa su thay ddi vé db tinh khiét cua protein monome trastuzumab &
ché pham tir 5 dén 7 trong thit nghiém d6 6n dinh dudi diéu kién khic nghiét 6 45°C;

FIG. SA minh hoa sy thay ddi (%) vé lugng tuong dbi cia bién thé axit & ché pham
tir 5 dén 7 trong thit nghiém do on dinh duéi diéu kién khic nghiét & 45°C, FIG. 5B minh
hoa su thay dbi (%) vé luong tuong d6i cuia dinh chinh theo ché phdm 5, 6, va 7 trong thir
nghiém do én dinh du6i diu kién khic nghiét & 45°C, va FIG. 5C minh hoa su thay d6i
(%) vé luong twong d6i cua bién thé bazo theo ché pham 5, 6, va 7 trong thir nghiém do
6n dinh duéi diéu kién khic nghiét & 45°C;

FIG. 6A minh hoa két qua do hoat tinh enzym con lai cta ché pham tiém dudi da
Herceptin (Herceptin SC), trastuzumab + PH20 kiéu dai (HW2), va trastuzumab + bién
thé PH20 HP46 vao ngay 0 va ngiy 1 trong thir nghiém do on dinh dudi dieu kién khéc
nghiét ¢ 40°C, va FIG. 6B minh hoa két qua do hoat tinh enzym con lai cua ché phém
tiém dudi da Herceptin, trastuzumab + PH20 kiéu dai (HW2), va trastuzumab + bién thé
PH20 HP46 vao ngay 0 va ngay 1 trong thr nghiém do on dinh dudi didu kién khic
nghiét ¢ 45°C;

FIG. 7 minh hoa két qua phan tich sdc ky loai trir kich ¢ clia cac ché pham tr 8
dén 10 trong thir nghiém do 6n dinh dudi diéu kién khac nghiét & 40°C trong 14 ngay;

FIG. 8A minh hoa két qua do su thay ddi vé kich thudc hat protein cua cac ché
pham tir 8 dén 10 sir dung thiét bi DLS, va FIG. 8B minh hoa két qua do nhiét do két tu
protein;

FIG. 9A minh hoa sic ky dd trao dbi cation yéu (WCX) cta ché pham 8 trong thtr
nghiém d6 6n dinh duéi diéu kién khdc nghiét 6 40°C, FIG. 9B minh hoa sy thay ddi (%)

vé luong tuong d6i cia bién thé axit & ché phém tir 8 dén 10 trong thir nghiém do 6n dinh
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duéi didu kidn khic nghiét & 40°C, FIG. 9C minh hoa su thay ddi (%) vé lugng tuwong doi
ctia dinh chinh déi v6i ché phim tir 8 dén 10 trong thir nghiém do 6n dinh dudi dicu kién
khéc nghiét & 40°C, va FIG. 9D minh hoa su thay ddi (%) vé luong twong déi ciia bién thé
bazo & ché pham tir 8 dén 10 trong thir nghiém do én dinh dudi didu kién khic nghiét &
40°C;

FIG. 10 minh hoa su thay ddi (%) v& hoat tinh enzym tuwong dbi cua cac ché pham
tir 8 dén 10 trong thir nghiém do 6n dinh dudi diéu kién khdc nghiét & 40°C;

FIG. 11 minh hoa sy thay doi vé d¢ tinh khiét ctia monome trastuzumab cia cac
ché pham tir 11 dén 13 trong thir nghiém do 6n dinh dudi dieu kién khéc nghiét & 40°C;

FIG. 12A minh hoa sic ky dd trao doi cation yéu (WCX) cta ché phdm 11 trong
thir nghiém do 6n dinh dudi didu kién khic nghiét ¢ 40°C, FIG. 12B minh hoa sy thay doi
(%) vé luong tuong d6i ctia bién thé axit & ché pham tir 11 dén 13 trong thtr nghiém dd on
dinh duéi didu kién khéc nghiét & 40°C, FIG. 12C minh hoa su thay dbi (%) vé luong
twong ddi cta dinh chinh ddi voi ché pham tir 11 dén 13 trong thir nghiém dd 6n dinh
dusi didu kién khic nghiét & 40°C, va FIG. 12D minh hoa sy thay doi (%) vé lugng tuong
d6i cuia bién thé bazo & ché pham tir 11 dén 13 trong thir nghiém do én dinh dudi dicu
kién khic nghiét & 40°C;

FIG. 13 minh hoa su thay d6i (%) vé hoat tinh enzym tuong ddi cua cac ché phém
tr 11 dén 13 trong thir nghiém do én dinh duéi diéu kién khac nghiét & 40°C;

FIG. 14 minh hoa su thay ddi vé do tinh khiét cia monome rituximab ciia cac ché
pham tir 14 dén 16 trong thir nghiém do én dinh dudi dicu kién khéc nghiét & 40°C;

FIG. 15 minh hoa su thay ddi vé hoat tinh enzym tuong dbi cua cac ché pham tir
14 dén 16 trong thir nghiém do n dinh dudi didu kién khic nghiét & 40°C;

FIG. 16 minh hoa su thay d6i vé hoat tinh enzym twong dbi ctia ché pham 17 va 18
trong thir nghiém do 6n dinh du6i didu kién khéc nghiét & 40°C;

FIG. 17 minh hoa két qua phan tich séc ky loai trir kich c& ctia céc ché pham tir 19
dén 22 & 40°C;

FIG. 18 minh hoa su thay ddi vé hoat tinh enzym tuong d6i cua céc ché phém tur
19 dén 22 trong thir nghiém do on dinh dudi didu kién khéc nghiét & 40°C;

FIG. 19 minh hoa s thay déi v& hoat tinh enzym theo sw thay doi vé do pH d6i voi
PH20 va HP46 tai t6 hgp & nguoi; va
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FIG. 20 minh hoa két qua thtr nghiém dugc dong hoc cua san phém tiém dudi da
Herceptin (Herceptin SC) va tng vién sinh hoc tuong tu tiém dudi da Herceptin
(trastuzumab + HP46; Herceptin SC BS) & chudt Sprague-Dawley 9 tuan tudi, trong d6
Herceptin va Gng vién sinh hoc twong ty Herceptin dugc tiém voi 18 mg/kg moi loai, va
ché phdm tiém duéi da chira rtHuPH20 100 don vi va HP46 100 don vi (6 do pH 5.,3).

Mo ta chi tiét sang ché

Trur khi ¢6 dinh nghia khac, tat ca cac thuat ngit k§ thuat va khoa hoc dugc su dung
& day c6 cung nghia v6i cac thudt ngir k¥ thuat va khoa hoc dugce hiéu chung béi ngudi c6
hiéu biét trung binh trong linh vuc k¥ thuat ma sang ché @& cap. Nhin chung, thuét ngir
duoc su dung ¢ day da duoc biét 16 va duge st dung phd bién trong linh vuc k¥ thuét nay.

Mot phuong an cua sang ché dé xuit duoc pham chira (a) duge chit va (b) bién thé
PH20, va duoc pham theo sang ché c6 thé duge s dung dé ngin ngira hodc diéu tri bénh,
va t6t hon la duge st dung dé tiém dudi da. |

Bién thé PH20 & nguoi dugc chia trong duge phém theo sang ché c6 mot sb dot
bién thay thé gdc axit amin & ving twong ung v6i vung xoan alpha va/hodc ving cau ndi
ctia ching, t6t hon 1a ving xoén alpha 8 (tir S347 dén C381) va/hoidc ving cau ndi (tr
A333 dén R346) giita xoin alpha 7 va xodn alpha 8, tot hon nita 1a ving axit amin tlr
T341 dén N363, va tdt nhét 12 tir T341 dén 1361, tr 1342 dén 1361, tir $343 dén 361, ti
1344 dén 1361, tir M345 dén 1361, hodc tir M345 dén N363, trong trinh tw axit amin cia
PH20 kidu dai (c6 trinh tu axit amin cia SEQ ID NO: 1), tot hon 1a PH20 kiéu dai thanh
thuc (c6 trinh tu bao gom tir L36 dén S$490 trong trinh ty axit amin ciia SEQ ID NO: 1).

Theo séng ché, "PH20 kidu dai thanh thuc" dé chi protein bao gdm gdc axit amin
tir 136 dén S490 cua SEQ ID NO: 1, ma thiéu tir M1 dén T35, ma tao thanh peptit tin
hidu, va tir A491 dén 1509, ma khong lién quan dén chtrc nang dang ké cua PH20, trong
trinh tu axit amin cua PH20 kiéu dai c6 trinh tu cua SEQ ID NO: 1.

Bang 1. Trinh ty axit amin cia PH20 kiéu dai (SEQ ID NO: 1)

MGVLKFKHIFFRSFVKSSGVSQIVFTFLLIPCCLTLNFRAPPVIPNVPFLWAW
NAPSEFCLGKFDEPLDMSLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV
NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVIDWEEWRPTWARNWKPKDV
YKNRSIELVQQQNVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHLWG
YYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDLSWLWNESTALYPSIYLNTQQSP
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VAATLYVRNRVREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDELVYTFGE
TVALGASGIVIWGTLSIMRSMKSCLLLDNYMETILNPYIINVTLAAKMCSQVLCQ
EQGVCIRKNWNS SDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQFSEKFYCSC
YSTLSCKEKADVKDTDAVDVCIADGVCIDAFLKPPMETEEPQIFYNASPSTLSAT
MFIVSILFLIISSVASL

Cu thé 1a, bién thé PH20 hodc manh cua ching dugc chira trong dugc phém theo
sang ché bao g@)m mot hodc nhidu dot bién, t5t hon 1a dot bién thay thé géc axit amin
dwoc chon tir nhom bao gdm S343E, M345T, K349E, L353A, L3541, N356E, va [361T,
va t6t nhit 1a mot hodc nhidu dot bién thay thé gdc axit amin duge chon tir nhém bao gdm
L.3541 va N356E, ¢ PH20 kiéu dai c6 trinh tw ctia SEQ ID NO: 1.

Theo séng ché, thudt ngit "bién thé PH20" duge du dinh bao gdm dot bien ciia mot
s6 gbc axit amin, t6t hon 1a dot bién thay thé cta gbc axit amin trong trinh ty ctia PH20
kiéu dai & nguoi, cling nhu dot bién mét manh ciia mot sé gdc axit amin & dau tan cing N
va/hodc dau tan cung C cung véi dot bién thay thé cua géc axit amin nay, va dugc su
dung véi nghia twong ty nhu cum tur “bién thé PH20 hodc manh cua ching".

Téc gi4 sang ché da xac minh bién thé PH20 mé6i hode cac manh cua ching c6 hoat
tinh enzym va do 6n dinh nhiét ting so véi PH20 kiéu dai co thé duoc tao ra thong qua
cac nghién ctu trude do, dua trén két qua thir nghiém trong do, hoat tinh enzym va nhiét
d6 két tu protein (Tagg) & do pH trung tinh ting, khi trinh tu axit amin cia ving Xoin
alpha 8 va vung cAu ndi gitra xoan alpha 7 va xo04n alpha 8 cua PH20 ¢ ngudi duoc thé
mdt phan bang trinh ty axit amin cia ving x04n alpha 8 va ving cAu ndi giita xoén alpha
7 va xodn alpha 8 ctia Hyall c6 tinh wa nudce cao.

Do d6, bién thé PH20 dugc chua trong duge pham theo sing ché bao gébm mot
hoac nhiéu dot bién thay thé géc axit amin duoc chon tir nhém bao gém S343E, M345T,
K349E, L353A, L3541, N356E, va I361T, tdt hon 13 mot hode nhiéu dot bién thay thé gbc
axit amin dugc chon tr nhom bao gém 13541 va N356E, trong trinh ty axit amin cua
PH20 kiéu dai (c6 trinh tu axit amin cta SEQ ID NO: 1), tot hon 1a PH20 kiéu dai thanh
thuc (c6 trinh tw bao gdm tir L36 dén $490 trong trinh tu axit amin ciia SEQ ID NO: 1),

trong d6 mot hoac nhidu gdc axit amin ¢ ving nay twong ing véi vung x04n alpha
va/hodc ving cau ndi cua chung, tot hon 1a trong ving xodn alpha 8 (tir S347 dén C381)
va/hodc ving cau ndi (tr A333 dén R346) gitta xoan alpha 7 va x0én alpha 8, tot hon nira
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I trong ving axit amin tuong tmg tir T341 dén N363, tir T341 dén 1361, tir L342 dén
1361, tir S343 dén 1361, tir 1344 dén 1361, tir M345 dén 1361, hodc tir M345 dén N363,
duoc thé.

Cu thé 13, & bién thé PH20 dugc chua trong dugc phém theo sang ché, vung X04n
alpha § (tir $347 dén C381) va/hodc ving cau ndi (tir A333 dén R346) cua x04an alpha 7
va xofin alpha 8 ctia PH20 kiéu dai, t6t hon 1a PH20 kiéu dai thanh thuc, c6 the duoc thé
bang mot s6 goc axit amin trong trinh ty axit amin ctia vung twong img cua Hyall c6 trinh
tu cua SEQ ID NO: 51 (xem bang 2 va 3), nhung sang ché khéng bi giéi han ¢ do.

Bang 2. Trinh ty axit amin cua Hyall kiéu dai (SEQ ID NO: 51)

MAAHLLDINHALFLTLLDMAQGFRGPLLPNRPFTTVWNANTQWCLERHG
VDVDVSVFDVVANPGQTFRGPDMTIFYSSQLGTYPYYTPTGEPVFGGLPQNASLI
AHLARTFQDILAAIPAPDFSGLAVIDWEAWRPRWAFNWDTKDIYRQRSRALVQA
QHPDWPAPQVEAVAQDQFQGAARAWMAGTLQLGRALRPRGLWGFYGFPDCYN
YDFLSPNYTGQCPSGIRAQNDQLGWLWGQSRALYPSIYMPAVLEGTGKSQMYV
QHRVAEAFRVAVAAGDPNLPVLPYVQIFYDTTNHFLPLDELEHSLGESAAQGAA
GVVLWVSWENTRTKESCQAIKEYMDTTLGPFILNVTSGALLCSQALCSGHGRCV
RRTSHPKALLLLNPASFSIQLTPGGGPLSLRGALSLEDQAQMAVEFKCRCYPGWQ
APWCERKSMW

Bang 3. So sanh gifra x0én alpha va trinh ty axit amin ctia PH20 va Hyall

Xoan alpha Trinh tu axit amin cua Trinh tu axit amin cua
PH20 Hyall

Xoan alpha 1 P56 dén D65 N39 dén G48
Xoan alpha 3 S119 dén M135 S101 dén 1117
Xoan alpha 4' K161 dén N176 K144 dén H159
Xoén alpha 4 S180 dén R211 P163 dén R194
Xoan alpha 5 F239 dén S256 P222 dén S239
Xoan alpha 6 A274 dén D293 K257 dén G277
Xoan alpha 7 S317 dén G332 P299 dén G314
Xoan alpha 8 S347 dén C381 T329 dén C363
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Cu thé hon, bién thé PH20 hodc manh ciia chung dugc chira trong duoc phém theo
sang ché tot hon 1a bao gdm dot bién thay thé gdc axit amin cta L3541 va/hodc N356E
frong trinh tw axit amin ctia PH20 kiéu dai, t5t hon la PH20 kiéu dai thanh thuc,

va t6t hon 1a bao gém thém dot bién thay thé géc axit amin & mot hoac nhiéu vi tri
duoc chon tur T341 dén N363, cu thé 1a & mot hoic nhiéu vi tri dugc chon tir nhém bao
gOm T341, L342, S343, 1344, M345, $347, M348, K349, L352, L353, D355, E359, 1361,
va N363, nhung sang ché khong bi gi¢i han & do, va

tdt hon nita 13, bao g51n thém mot hodc nhidu dot bién thay thé géc axit amin dugc
chon tir nhom bao gdm T341S, L342W, S343E, 1344N, M345T, S347T, M348K, K349E,
1.352Q, L353A, D355K, E359D, I361T, va N363G, nhung sang ché khong bi gi6i han &
do.

Tét hon 13, bién thé PH20 hodc manh ctia ching dugc chita trong dugc pham theo
sang ché c6 thé bao gdm dot bién thay thé gdc axit amin duge chon tir M345T, S347T,
M348K, K349E, 1.352Q, L353A, 1.3541, D355K, N356E, E359D, va I361T,

va c6 thé bao gdm thém mot hodc nhidu d6t bién thay thé gbc axit amin duge chon
tr nhém bao gém T3418, 1.342W, S343E, 1344N, va N363G, nhung sang ché khong bi
gi6i han ¢ do.

Tét hon nita 13, bién thé PH20 hodc manh cua chung dugce chira trong duge pham
theo sang ché co thé bao gdom, nhung khong gidi han ¢, mot dot bién thay thé bét ky dugc
chon tir cac nhom duéi day:

(a) T341S, L342W, S343E, 344N, M345T, S347T, M348K, K349E, L352Q,
L353A, 13541, D355K, N356E, E359D, va [361T;

(b) L342W, S343E, 344N, M345T, S347T, M348K, K349E, 1.352Q, L353A,
13541, D355K, N356E, E359D, va I361T;

(c) M345T, S347T, M348K, K349E, 1.352Q, L353A, L3541, D355K, N356E,
E359D, va I361T;

(d) M345T, S347T, M348K, K349E, 1.352Q, L353A, L.3541, D355K, N356E,
E359D, 1361T, va N363G;

(e) 1344N, M345T, S347T, M348K, K349E, 1352Q, L353A, L3541, D355K,
N356E, E359D, va [361T; va
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(f) S343E, I344N, M345T, S347T, M348K, K349E, 1352Q, L353A, L3541,
D355K, N356E, E359D, va 1361T.

Theo séang ché, sy dién dat, duwoc mo ta bf?mg ma géc axit amin mdt ky tu cung voi
cac sb, nhu "S347", nghia 1a gbc axit amin & vi tri twong tng trong trinh ty axit amin cua
SEQ ID NO: 1.

Vi du, "S347" nghia 13 gdc axit amin & vi tri 347 trong trinh ty axit amin cua SEQ
ID NO: 1 1a serin. Ngoai ra, "S347T" nghia la serin ¢ vi tri 347 cua SEQ ID NO: 1 duogc
thé cho threonin.

Bién thé PH20 duogc chira trong dugc pham theo sang ché duge hiéu 1a bao gém
bién thé trong d6 gbc axit amin & vi tri gdc axit amin cu thé duoc thé bao toan.

Nhu dugc st dung ¢ day, thuat ngir "thé bao toan" dé cap dén sy bién dbi ctia bién
thé PH20 lién quan dén sy thay thé ctia mot hodc nhidu axit amin bang cic axit amin ¢
dac tinh sinh hoa twong tw ma khong lam méat chitc ning sinh hoc hodc sinh hoa cua bién
thé PH20 tuong mg.

"Sy thé axit amin bao toan" la hién tuwong trong do géc axit amin duogc thay thé
bang gdc axit amin ¢6 chudi bén twong tw. Cic ho cua gdc axit amin c6 chudi bén twong
tu da dugce xac dinh va da biét rd trong linh vuc ky thuét nay. Cac ho nay bao gbm axit
amin ¢6 chudi bén bazo (vi du, lysin, arginin, va histidin), axit amin c6 chudi bén axit (vi
du, axit aspartic va axit glutamic), axit amin c6 chudi bén phan cuc khong tich dién (vi
du, glyxin, asparagin, glutamin, serin, threonin, tyrosin, va Xystein), axit amin co chudi
bén khong phan cwc (vi dy, alanin, valin, leuxin, isoleuxin, prolin, phenylalanin,
methionin, va tryptophan), axit amin ¢ chudi bén phan nhénh beta (vi dy, threonin, valin,
va isoleuxin), va axit amin co chudi bén thom (vi du, tyrosin, phenylalanin, tryptophan,
va histidin).

Nguoi ta du doan rang bién thé PH20 duoc chta trong dugc pham theo séng ché
van sé& giit hoat tinh cua ching méc du co6 sy thé axit amin béo toan.

Ngoai ra, bién thé PH20 hodc manh cua chiing dugc chira trong dugc pham theo
sang ché duoc hiéu 12 bao gdm bién thé PH20 hodc cac manh cta ching c6 cung chirc
nang va/hodc tac dung nhu chirc ndng/téc dung cua bién thé PH20 hodc manh cua chung

theo séang ché, va co sy tuong dong trinh tu axit amin it nhét 12 80% hoic 85%, tot hon
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néu it nhit 12 90%, tét hon nita néu it nhét 13 95%, va tét nhat néu it nhat 1a 99% véi bién
thé PH20 hodc manh cta chung theo sang ché.

Bién thé PH20 theo sang ché c6 mirc do biéu hién ting & t& bao dong vat va ty 18
gép lai protein tang, nho do c6 do 4n dinh nhiét ting so véi PH20 kiéu dai thanh thuc.
Hon nita, hoat tinh enzym cua bién thé PH20 vugt qua hodc twong tu v6i hoat tinh enzym
ctia PH20 kiéu dai thanh thuc mic du d6 6n dinh nhiét tang.

Trong khi d6, da biét ring, khi mot s6 axit amin & dau tAn cung C, nhu S490, cua
PH20 kiéu dai thanh thuc dugc phan cét bo sung, thi hoat tinh enzym bi giam, nhung bién
thé PH20 theo sang ché da cho thay do 4n dinh nhiét ting va hoat tinh enzym tang hoac
twong tu so véi PH20 kidu dai thanh thuc mac dd dau tan cing C cia PH20 kiéu dai thanh
thuc ¢6 trinh ty phan cit bo sung. Ngoai ra, bién thé PH20 duy tri duge hoat tinh enzym
ctia chiing khi phan cét 1én dén nam gdc axit amin tr axit amin dAu tan cing N, diéu d6
chi ra rang cac gbc khoi dau tir P41 cua dau tan cing N déng vai trd quan trong trong su
biéu hién ctia protein va hoat tinh enzym.

Do d6, bién thé PH20 dugc chira trong dugc pham theo sang ché bao gdm mot sb
dot bién thay thé gdc axit amin & ving xoén alpha 8 (tir S347 dén C381) va/hodc ving
cau ndi (tir A333 dén R346) giita xodn alpha 7 va xoan alpha 8 cua PH20 kiéu dai, va bao
gdém thém mot sé dot bién mat gde axit amin & dAu tan cung C va/hodc dau tan cung N,
nhung séang ché khong bi gidi han & do.

Theo mot phuong an, bién thé PH20 duoc chua trong dugc pham theo sang ché co
thé bao gdbm mot s6 dot bién mét gdc axit amin & dau tan cung N tao thanh tir sy phan cat
trudc géc axit amin dugc chon tor nhom bao gém tir M1 dén P42 & dau tan cung N cua
trinh tu axit amin ctia SEQ ID NO: 1, tot hon 1a trude géc axit amin L36, N37, F38, R39,
A40, P41, hodc P42, va/hodac mot s6 dot bién mét géc axit amin & dau tan cung C tao
thanh tir sy phén cét sau gdc axit amin dugc chon tir nhém bao gdm tir V455 dén W509 &
dau tan cung C, t5t hon 1a sau gdc axit amin dugc chon tir nhém bao gdm tir V455 dén
S490, va tdt nhét 1a sau gde axit amin V455, C458, D461, C464,1465, D466, A467, F468,
K470, P471, P472, M473, E474, T475, E476, P478, 1480, Y482, A484, P486, T488, hodc
S490.

Cum tir “su phan cit truée 136, N37, F38, R39, A40, P41, hodc P42 ¢ dau tan

cung N" nghia 13, twong ung, tat ca gbe axit amin tr M1 dén T35 ngay trudc 136, tat ca
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gbe axit amin tir M1 dén 136 ngay trude N37, tit ca gde axit amin tir M1 dén N37 ngay
trude F38, tat ca goe axit amin tr M1 dén F38 ngay trude R39, tat ca gbe axit amin tir M1
dén R39 ngay trudc A40, tat ca gdc axit amin tor M1 dén A40 ngay trudc P41, hodc tat ca
gbc axit amin tr M1 dén P41 ngay trude P42 trong trinh ty axit amin ctia SEQ ID NO: 1
duoc phan cit va duge loai bo. Cum tlr “su phén cit trude M1 & dau tan cung N cta SEQ
ID NO: 1" nghia la khong c6 sy phan cét xay ra & dau tan cing N.

Ngoai ra, cym tir “sy phén ct sau V455, C458, D461, C464, 1465, D466, A467,
F468, K470, P471, P472, M473, B474, T475, E476, P478, 1480, Y482, A484, P486,
T488, hoic S490 cua dau tan cung C" nghia 13 su phin c4t va loai bo gdc axit amin sau
V455, C458, D461, C464, 1465, D466, A467, F468, K470, P472, M4T3, E474, T475,
F476, P478, 1480, Y482, A484, P486, T488, hoac S490, twong Gng, trong trinh ty cua
SEQ ID NO: 1. Vi du, sy phan cit sau S490 nghia 1a sy phan cat gitra S490 va A491.

Tt hon 14, bién thé PH20 & ngudi duge chita trong duge pham theo séng ché ¢6
thé ¢c6 trinh tu axit amin dugc chon tr nhom bao gém trinh tu axit amin cia SEQ ID NO:
tir 5 dén 50, tét hon nita 1a trinh ty axit amin ctia SEQ ID NO: 44, nhung sang ché khong
bi gi6i han ¢ do. G bién thé PH20 duoc tao céu trac theo cdc phuong an cu thé cta sang
ché, trinh tu cua axit amin duge thé hodac dugc phan cit duoc thé hién trong bang 4 dudi
day.

Bang 4. Trinh ty axit amin cua bién thé PH20 theo sang ché va dic tinh thay

thé/phan cit ctia chiing

Trinh tu » . .
Tén . Dot bién thay thé Trinh tw

SO

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH

S347T, M348K,
LDKAKKDITFYMPVDNLGMAVIDWEEW

K349E, L352Q,
HM1 5 _ RPTWARNWKPKDVYKNRSIELVQQQNV

L353A, L3541,
QLSLTEATEKAKQEFEKAGKDFLVETIKL

D355K, N356E,
GKLLRPNHLWGYYLFPDCYNHHYKKPG

E359D, I1361T, va

N363G YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK

12 axit amin dugc

thé bang M345T,

13
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IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLGPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQIFYNASPSTLS

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLNPFILNVTSGALLCS
QALCQEQGVCIRKNWNSSDYLHLNPDNF
AIQLEKGGKFTVRGKPTLEDLEQFSEKFY
CSCYSTLSCKEKADVKDTDAVDVCIADG
VCIDAFLKPPMETEEPQIFYNASPSTLS

7 axit amin dugc
thé bang Y365F,
HM?2 6 1367L, L3718,
A372G, K374L,
M375L, va V379A.

19 axit amin duoc | LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
thé bang M345T, | DEPLDMSLF SFIGSPRINATGQGVTIFYVD
S347T, M348K, RLGYYPYIDSITGVTVNGGIPQKISLQDH
K349E, 1.352Q, | LDKAKKDITFYMPVDNLGMAVIDWEEW
L353A, L3541, RPTWARNWKPKDVYKNRSIELVQQQNV
D355K, N356E, | QLSLTEATEKAKQEFEKAGKDFLVETIKL
E359D, 1361T, GKLLRPNHLWGYYLFPDCYNHHYKKPG
N363G, Y365F, | YNGSCFNVEIKRNDDLSWLWNESTALYP

HM3 7

14
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1367L, L3718,
A372G, K374L,

M375L, va V379A.

SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLGPFILNVTSGALLC
SQALCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQIFYNASPSTLS

HM4

17 axit amin dugc
thé bang G340V,
T341S, L342W,
S343E, 344N,
M345T, S347T,
M348K, K349E,
L352Q, L353A,
L3541, D355K,
N356E, E359D,
I361T, va N363G.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCENVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWVSWENTRT
KESCQAIKEYMDTTLGPYIINVILAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA
DGVCIDAFLKPPMETEEPQIFYNASPSTLS

HM6

11 gbc axit amin
dugce thé bang
M345T, S347T,
M348K, K349E,
L352Q, L353A,
L3541, D355K,
N356E, E359D, va

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG

15
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1361T.

YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
I[PDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQIFYNASPSTLS

HM?7

10

16 axit amin dugc
thé bang G340V,
T341S L342W,
S343E, 1344N,
M345T, S347T,
M348K, K349E,
1352Q, L353A,
1.3541, D355K,
N356E, E359D, va
1361T.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWVSWENTRT
KESCQAIKEYMDTTLNPYIINVTLAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA
DGVCIDAFLKPPMETEEPQIFYNASPSTLS

HMS8

11

12 axit amin dugc
thé bang 1344N,
M345T, S347T,
M348K, K349E,
1.352Q, L353A,
[.3541, D355K,

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL

16
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N356E, E359D, va | GKLLRPNHLWGYYLFPDCYNHHYKKPG

I361T. YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTLSNTRT
KESCQAIKEYMDTTLNPYIINVTLAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA
DGVCIDAFLKPPMETEEPQIFYNASPSTLS

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
13 axit amin duoc | RPTWARNWKPKDVYKNRSIELVQQQNV
thé bing S343E, | QLSLTEATEKAKQEFEKAGKDFLVETIKL
344N, M345T, | GKLLRPNHLWGYYLFPDCYNHHYKKPG
$347T, M348K, | YNGSCFNVEIKRNDDLSWLWNESTALYP
K349E, 1.352Q, | SIYLNTQQSPVAATLYVRNRVREAIRVSK
1.353A, 13541, | IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
D355K, N356E, | ELVYTFGETVALGASGIVIWGTLENTRT
E359D, va 1361T. | KESCQAIKEYMDTTLNPYIINVTLAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA
DGVCIDAFLKPPMETEEPQIFYNASPSTLS

HMO9 12

14 gbc axit amin | LNFRAPPVIPNVPFLWAWNAPSEFCLGKF

duoc thé bang DEPLDMSLFSFIGSPRINATGQGVTIFYVD
HMI0 13 1.342W, S343E, RLGYYPYIDSITGVTVNGGIPQKISLQDH
344N, M345T, | LDKAKKDITFYMPVDNLGMAVIDWEEW
S347T, M348K, | RPTWARNWKPKDVYKNRSIELVQQQNV

17
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K349E, 1.352Q,
L353A, L354],
D355K, N356E,
E359D, va I361T.

QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTWENTRT
KESCQAIKEYMDTTLNPYIINVTLAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA
DGVCIDAFLKPPMETEEPQIFYNASPSTLS

HMII

14

13 gbc axit amin
duoc thé bang
M345T, S347T,
M348K, K349E,
L352Q, L353A,
L3541, D355K,
N356E, E359D,
I361T, Y365F, va
[367L.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAY TRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLNPEILNVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQIFYNASPSTLS

HM12

15

15 gbc axit amin
duoc thé bing
M345T, S347T,
M348K, K349E,

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW

18
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1.352Q, L353A,
L3541, D355K,
N356E, E359D,
I361T, Y365F,
[367L, L3718, va
A372G.

RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLNPFILNVTSGAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQIFYNASPSTLS

HMI13

16

11 gbc axit amin
dugc thé bang
M345T, S347T,
M348K, K349E,
L352Q, L353A,
L3541, D355K,
N356E, E359D, va
13617, va su phan
cat duoc thuc hién
trude gbe F38 &

dau tan cung N.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCENVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTLSITRTKE
SCQAIKEYMDTTLNPYIINVTLAAKMCS
QVLCQEQGVCIRKNWNSSDYLHLNPDNF
AIQLEKGGKFTVRGKPTLEDLEQFSEKFY
CSCYSTLSCKEKADVKDTDAVDVCIADG
VCIDAFLKPPMETEEPQIFYNASPSTLS

HM14

17

11 axit amin dugc
thé bang M345T,
S347T, M348K,

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH

19
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K349E, 1.352Q,
L353A, L3541,
D355K, N356E,
E359D, va [361T,
va su phan cat
dugc thuc hién sau
nhom carboxyl cua

1465.

LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD

ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD

GVCI

HMI5

18

11 axit amin dugc
thé bang M345T,
S347T, M348K,
K349E, 1.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va su phan cat
duoc thuc hién sau

nhom carboxyl cua
F468.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAF

HM16

19

11 axit amin duoc
thé bing M345T,

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD

20

20/194




47545

S347T, M348K,
K349E, 1.352Q),
L353A, L3541,
D355K, N356E,
E359D, va 1361T,
va su phan cat
duoc thuc hién sau
nhom carboxyl cua
P471.

RLGYYPYIDSITGVTVNGGIPQKISLQDH

LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD

ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD

GVCIDAFLKP

HM17

20

Axit amin tir L36
dén V47 duge thé
bang
FRGPLLPNR, va
11 axit amin dugc
thé bang M345T,
S347T, M348K,
K349E, 1.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T.

FRGPLLPNRPFL WA WNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTLSITRTKE
SCQAIKEYMDTTLNPYIINVTLAAKMCS
QVLCQEQGVCIRKNWNSSDYLHLNPDNF
AIQLEKGGKFTVRGKPTLEDLEQFSEKFY
CSCYSTLSCKEKADVKDTDAVDVCIADG
VCIDAFLKPPMETEEPQIFYNASPSTLS

HM18

21

Axit amin tr L36

FRGPLLPNRPFTTVWNAPSEFCLGKFDE

21
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dén A52 duogc thé
bang
FRGPLLPNRPFT
TV, va 11 axit
amin dugc thé
bang M345T,
S347T, M348K,
K349E, L.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T.

PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTLSITRTKE
SCQAIKEYMDTTLNPYIINVTLAAKMCS
QVLCQEQGVCIRKNWNSSDYLHLNPDNF
AIQLEKGGKFTVRGKPTLEDLEQFSEKFY
CSCYSTLSCKEKADVKDTDAVDVCIADG
VCIDAFLKPPMETEEPQIFYNASPSTLS

HM19

22

14 gbc axit amin
dugc thé bang
L.342W, S343E,
1344N, M345T,
S347T, M348K,
K349E, L352Q,
L353A, L3541,
D355K, N356E,
E359D, va [361T,
va su phén cat
duoc thuce hién
trude gbe F38 &
dau tan cung N va
sau goc K470 ¢

dau tan cung C.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESC( )AIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLK

22
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HM?20

23

14 gbc axit amin
duoc thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, 1L352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va su phén cit
duoc thuc hién
trude goc F38 &
dau tan cung N va
sau gbc F468 & dau

tan cung C.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAK QEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAF

HM?21

24

15 gbc axit amin
duoc thé bang
T341S, L342W,
S343E, 1344N,
M345T, S347T,
M348K, K349E,
1L.352Q, L353A,
L3541, D355K,
N356E, E359D, va
1361T.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
I[PDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGSWENTRT
KESCQAIKEYMDTTLNPYIINVTLAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA

23
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DGVCIDAFLKPPMETEEPQIFYNASPSTLS

HM24

11 gbc axit amin
duoc thé bang
M345T, S347T,
M348K, K349E,
L.352Q, L353A,
L3541, D355K,
N356E, E359D, va
I361T, va su phan
cat duoc thuc hién
trude gbc A40 &

dau tan cung N.

APPVIPNVPFLWAWNAPSEFCLGKFDEPL
DMSLFSFIGSPRINATGQGVTIFYVDRLG
YYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPT
WARNWKPKDVYKNRSIELVQQQNVQLS
LTEATEKAKQEFEKAGKDFLVETIKLGK
LLRPNHLWGYYLFPDCYNHHYKKPGYN
GSCFNVEIKRNDDLSWLWNESTALYPSI
YLNTQQSPVAATLYVRNRVREAIRVSKIP
DAKSPLPVFAYTRIVFTDQVLKFLSQDEL
VYTFGETVALGASGIVIWGTLSITRTKES
CQAIKEYMDTTLNPYIINVTLAAKMCSQ
VLCQEQGVCIRKNWNSSDYLHLNPDNFA
IQLEKGGKFTVRGKPTLEDLEQFSEKFYC
SCYSTLSCKEKADVKDTDAVDVCIADGV
CIDAFLKPPMETEEPQIFYNASPSTLS

HM25

26

11 axit amin dugc

thé bang M345T,
S347T, M348K,
K349E, 1.352Q,
L353A, L3541,
D355K, N356E,

E359D, va I361T,
va su phan cat
duoc thuc hién
trude gbe P42 &

dau tan cung N.

PVIPNVPFLWAWNAPSEFCLGKFDEPLD
MSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKA
KKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSL
TEATEKAKQEFEKAGKDFLVETIKLGKL
LRPNHLWGYYLFPDCYNHHYKKPGYNG
SCENVEIKRNDDLSWLWNESTALYPSIYL
NTQQSPVAATLYVRNRVREAIRVSKIPD
AKSPLPVFAYTRIVFTDQVLKFLSQDELV
YTFGETVALGASGIVIWGTLSITRTKESC
QAIKEYMDTTLNPYIINVTLAAKMCSQV
LCQEQGVCIRKNWNSSDYLHLNPDNFAIT
QLEKGGKFTVRGKPTLEDLEQFSEKFYC

24
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SCYSTLSCKEKADVKDTDAVDVCIADGV
CIDAFLKPPMETEEPQIFYNASPSTLS

HM29

27

14 gbc axit amin
dugc thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, 1.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va su phan cit
duoc thuc hién
trude goc L36 &
dau tan cung N va
sau goc A467 &

dau tan cung C.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTWENTRT
KESCOAIKEYMDTTLNPYIINVTLAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA
DGVCIDA

HM30

28

14 gbc axit amin
duoc thé bang
L.342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L352Q,
L353A, L3541,
D355K, N356E,
E359D, va 1361T,
va su phan cit
duoc thuc hién
trude goe L36 &

dau tn cung N va

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTWENTRT
KESCOAIKEYMDTTLNPYIINVTLAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD

25
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sau gbc C464 &

dau tan cung C.

NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA
DGVC

HM31

29

14 gbe axit amin
duge thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, 1.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va sy phan cét
dugce thuc hién
trude goc L36 &
dau tan cing N va
sau gbc D461 &

dau tan cung C.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTWENTRT
KESCQAIKEYMDTTLNPYIINVILAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVCIA
D

HM32

30

14 gbc axit amin
dugc thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va sy phan ct
duoc thuc hién

trude gbe L36 &

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
[PDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTWENTRT
KESCQAIKEYMDTTLNPYIINVTLAAKM

26
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dau tan cung N va
sau goc C458 &

dau tan cung C.

CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAVDVC

HM33

31

14 gbc axit amin
duoc thé bang
L.342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L.352Q,
L353A, L354],
D355K, N356E,
E359D, va I361T,
va sy phan ct
duogc thuc hién
trude gde L36 &
dau tan cing N va
sau gbc V455 &

dau tan cung C.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVFTDQVLKFLSQD
ELVYTFGETVALGASGIVIWGTWENTRT
KESCQAIKEYMDTTLNPYIINVTLAAKM
CSQVLCQEQGVCIRKNWNSSDYLHLNPD
NFAIQLEKGGKFTVRGKPTLEDLEQFSEK
FYCSCYSTLSCKEKADVKDTDAV

HP34

32

15 gbc axit amin
duoc thé bang
T341S, L342W,
S343E, 1344N,
M345T, S347T,
M348K, K349E,
1L.352Q, L353A,
L3541, D355K,
N356E, E359D, va
[361T, va su phan
cit dugc thye hién
truge gbe F38 &

dau tan cung N va

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLESFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGSWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
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sau goc K470 &

dau tan cung C.

FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLK

HM35

33

14 gbc axit amin
duoc thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va su phan cét
duoc thuc hién
trude gbe F38 &
dAu tan cing N va
sau goc P472 & dau

tan cung C.

FRAPPVIPNVPFL WA WNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEK GGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPP

HM36

34

14 gbe axit amin
duoc thé bing
1.342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va su phan cat
duoc thuc hién

trude goc F38 &

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVILAAKMC
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dau tan cing N va
sau géc M473 ¢

dau tan cung C.

SQVLCQEQGVCIRKNWNSSDYLHLNPDN

FAIQLEKGGKFTVRGKPTLEDLEQFSEKF

YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPM

HM37

35

14 gbc axit amin
dugc thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L.352Q,
L353A, L3541,
D355K, N356E,
E359D, va 1361T,
va sy phan ct
dugc thuc hién
trude gbe F38 &
dau tan cung N va
sau goc E474 & dau

tan cung C.

FRAPPVIPNVPFL WAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPME

HM38

36

14 gbc axit amin
dugc thé bang
L.342W, S343E,
1344N, M345T,
S347T, M348K,
K349E, L.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va sy phén cét

duoc thuc hién

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
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truée goc F38 &
d4u tan cing N va
sau gbc T475 & dau

tan cung C.

ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMET

HM39

37

14 gbc axit amin
dugce thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L.352Q,
L353A, L3541,
D355K, N356L,
E359D, va [361T,
va sy phan cat
duogc thuc hién
trude goc F38 &
dau tan cung N va
sau goc E476 & dau

tan cung C.

FRAPPVIPNVPFLWAWNAPSEFCLGKEDE
PLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
I[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESC( )AIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETE

HM40

38

11 gbc axit amin
duoc thé bang
M345T, S347T,
M348K, K349E,
L.352Q, L353A,
L3541, D355K,
N356E, E359D, va
1361T, va su phan
cit duoc thue hién

trude gbe N37 &

NFRAPPVIPNVPFLWAWNAPSEFCLGKF
DEPLDMSLFSFIGSPRINATGQGVTIFYVD
RLGYYPYIDSITGVTVNGGIPQKISLQDH
LDKAKKDITFYMPVDNLGMAVIDWEEW
RPTWARNWKPKDVYKNRSIELVQQQNV
QLSLTEATEKAKQEFEKAGKDFLVETIKL
GKLLRPNHLWGYYLFPDCYNHHYKKPG
YNGSCFNVEIKRNDDLSWLWNESTALYP
SIYLNTQQSPVAATLYVRNRVREAIRVSK
IPDAKSPLPVFAYTRIVEFTDQVLKFLSQD

30

30/194




47545

dau tan cung N.

ELVYTFGETVALGASGIVIWGTLSITRTK
ESCQAIKEYMDTTLNPYIINVITLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQIFYNASPSTLS

HM41

39

11 gbc axit amin
duoc thé bing
M345T, S347T,
M348K, K349E,
L.352Q, L353A,
L3541, D355K,
N356E, E359D, va
1361T, va su phan
cit duge thuc hién
trude gbe R39 &

dau tan cong N.

RAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP

TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTLSITRTKE
SCQAIKEYMDTTLNPYIINVTLAAKMCS

QVLCQEQGVCIRKNWNSSDYLHLNPDNF

AIQLEKGGKFTVRGKPTLEDLEQFSEKFY
CSCYSTLSCKEKADVKDTDAVDVCIADG

VCIDAFLKPPMETEEPQIFYNASPSTLS

HM42

40

11 gbc axit amin
dugce thé bang
M345T, S347T,
M348K, K349E,
L352Q, L353A,
L3541, D355K,
N356E, E359D, va
I361T, va su phan

cit duoc thue hién

PPVIPNVPFLWAWNAPSEFCLGKFDEPLD
MSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKA
KKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSL
TEATEKAKQEFEKAGKDFLVETIKLGKL
LRPNHLWGYYLFPDCYNHHYKKPGYNG
SCFNVEIKRNDDLSWLWNESTALYPSIYL
NTQQSPVAATLYVRNRVREAIRVSKIPD
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trude goc P41 &

dau tan cung N.

AKSPLPVFAYTRIVFTDQVLKFLSQDELV
YTFGETVALGASGIVIWGTLSITRTKESC
QAIKEYMDTTLNPYIINVTLAAKMCSQV
LCQEQGVCIRKNWNSSDYLHLNPDNFAI
QLEKGGKFTVRGKPTLEDLEQFSEKFYC
SCYSTLSCKEKADVKDTDAVDVCIADGV
CIDAFLKPPMETEEPQIFYNASPSTLS

HM43

41

14 gbc axit amin
duoc thé bang
L.342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L352Q,
L353A, L3541,
D355K, N356E,
E359D, va [361T,
va sy phan cat
dugc thuc hién
trude gbe F38 &
dau tan cung N va
sau gdc 1465 & dau

tan cung C.

FRAPPVIPNVPFL WA WNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGSWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCI

HM44

42

14 gbc axit amin
duoc thé bing
L342W, S343E,
1344N, M345T,
S347T, M348K,
K349E, L352Q,
L353A, L354I,
D355K, N356E,

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
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E359D, va I1361T,
va sy phan cat
duoc thuc hién

trude goc F38 &
dau tan cing N va
sau gbc D466 &

dau tan cing C.

[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGSWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCID

HM45

43

14 gbc axit amin
dugc thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, 1.352Q,
L353A, L3541,
D355K, N356E,
E359D, va1361T,
va su phan cét
duoc thuc hién
trude goc F38 &
dau tan cung N va
sau gbc A467 &

dAu tan cung C.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
I[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGSWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDA

HP46

44

15 gdc axit amin
dugc thé bang
T341S, L342W,
S343E, 1344N,
M345T, S347T,
M348K, K349E,
L.352Q, L353A,

FRAPPVIPNVPFL WA WNAPSEFCLGKFDE
PLDMSLESFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
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L3541, D355K,
N356E, E359D, va
I361T, va su phan
cat duge thuc hién

trude gbe F38 &
dau tan cung N va
sau gbc F468 & dau

tan cung C.

"NGSCFNVEIKRNDDLSWLWNESTALYPS

IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGSWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAF

HM47

45

14 gbc axit amin
duogc thé bing
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L352Q,
L353A, L354],
D355K, N356E,
E359D, va I361T,
va su phan cat
duoc thuc hién
trude goe F38 &
dau tan cung N va
sau goc P478 & dau

tan cung C.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
[YLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEK GGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEP

HM48

46

14 gbc axit amin
duoc thé bang
L.342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L352Q,

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
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L353A, L3541,
D355K, N356E,
E359D, va I361T,
va su phan cat
dugc thuc hién
trude gbe F38 &
dau tan cung N va
sau gbc 1480 & dau

tan cung C.

KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQI

HM49

47

14 gbe axit amin
duoc thé bang
L342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, L352Q,
L353A, L354I,
D355K, N356E,
E359D, va [361T,
va sy phan cat
duoc thuc hién
truge goc F38 ¢
dau tan cung N va
sau gbc Y482 &

dau tan cung C.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQIFY

HMS50

48

14 géc axit amin
duoc thé bang
1L.342W, S343E,
[344N, M345T,
S347T, M348K,

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLESFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITEYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
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K349E, L.352Q,
L353A, L3541,
D355K, N356E,
E359D, va 1361T,
va su phan cit
dugc thuc hién
trude gbe F38 &
dau tan cung N va
sau goc A484 &

dau tan cung C.

SLTEATEKAKQEFEKAGKDFLVETIKLG

KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD

GVCIDAFLKPPMETEEPQIFYNA

HMS51

49

14 gbc axit amin
duge thé bang
L.342W, S343E,
[344N, M345T,
S347T, M348K,
K349E, 1.352Q,
L353A, L3541,
D355K, N356E,
E359D, va I361T,
va su phan cat
duogc thuc hién
trude goc F38 &
dau tan cung N va
sau gbc P486 & dau

tan cung C.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFY VDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
TWARNWKPKDVYKNRSIELVQQQNVQL
SLTEATEKAKQEFEKAGKDFLVETIKLG
KLLRPNHLWGYYLFPDCYNHHYKKPGY
NGSCFNVEIKRNDDLSWLWNESTALYPS
IYLNTQQSPVAATLYVRNRVREAIRVSKI
PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
LVYTFGETVALGASGIVIWGTWENTRTK
ESCQAIKEYMDTTLNPYIINVTLAAKMC
SQVLCQEQGVCIRKNWNSSDYLHLNPDN
FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
YCSCYSTLSCKEKADVKDTDAVDVCIAD
GVCIDAFLKPPMETEEPQIFYNASP

HMS52

50

14 gbc axit amin
duogc thé bang
L.342W, S343E,
[344N, M345T,

FRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLD
KAKKDITFYMPVDNLGMAVIDWEEWRP
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S347T, M348K, | TWARNWKPKDVYKNRSIELVQQQNVQL
K349E, 1.352Q, | SLTEATEKAKQEFEKAGKDFLVETIKLG
1353A, L3541, | KLLRPNHLWGYYLFPDCYNHHYKKPGY
D355K, N356E, | NGSCFNVEIKRNDDLSWLWNESTALYPS

E359D, va 1361T, | IYLNTQQSPVAATLYVRNRVREAIRVSKI
vasyphancit | PDAKSPLPVFAYTRIVFTDQVLKFLSQDE
duoc thue hién | LVYTFGETVALGASGIVIWGTWENTRTK

trude gbc F38 ¢ | ESCQAIKEYMDTTLNPYIINVTLAAKMC
dAu tan cing N va | SQVLCQEQGVCIRKNWNSSDYLHLNPDN
sau gbc T488 & ddu | FAIQLEKGGKFTVRGKPTLEDLEQFSEKF
tan clng C. YCSCYSTLSCKEKADVKDTDAVDVCIAD

GVCIDAFLKPPMETEEPQIFYNASPST

Trong khi do6, cac nghién ctru trude do di bao cao rang hoat tinh enzym ctia PH20
kiéu dai thay ddi tuy thudc vao cac vi tri phan cat ctia gde axit amin ndm ¢ dau tan clng
C. Tuy nhién, theo sang ché, xoén alpha cu thé tao thanh cAu tric bac hai cia PH20 duogc
thé bang xoan alpha cta hyaluronidaza khac & nguoi, nho do céu tric bién thé PH20 c6
d6 6n dinh cao hon PH20 kiéu dai, va trong cac bién thé nay, twong tic giira mién xodn
alpha duoc thé va cac cu tric bac hai khac cta PH20 thé hién md hinh khéc v&i m6 hinh
ctia PH20 kiéu dai, sao cho bién thé c6 hoat tinh enzym & murc do nhét dinh hodc cao hon,
bét ké vi tr phan cit & dau tan cliing C.

Ngoai ra, theo sang ché, cac nd luc duge thuce hién dé lam ting su biéu hién cua
protein PH20 ti to hop bang cach str dung peptit tin higu cta cac protein khac thé hién
muc do biéu hién cia protein cao & té bao dong vat, thay cho peptit tin hiéu ban dau cua
PH20 ¢ nguoi.

Do do, theo mét phuong an khéc, bién thé PH20 dugc bao gom trong dugc pham
theo sang ché c6 thé bao gdm, ¢ dau tan cing N clia ching, peptit tin higu bét ngudn tir
hyaluronidaza-1 (Hyall) & nguoi, hormon sinh truéng cla ngudi, hodc albumin huyét
thanh ngudi, thay cho peptit tin hiéu ciia PH20 kiéu dai, bao gdm tir M1 dén T35, va tot
hon 1a ¢ thé bao gom, nhu duoc thé hién trong Bang 5, peptit tin hiéu bat ngudn tur
hormon  sinh  trwéng cia ngudi 6  tinh  tw  axit amin la
MATGSRTSLLLAFGLLCLPWLQEGSA theo SEQ ID NO: 2, peptit tin hiu bat nguén
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tir albumin huyét thanh nguoi c6 trinh tu axit amin la MKWVTFISLLFLFSSAYS theo
SEQ ID NO: 3, hodc peptit tin hiéu bat ngudn tir Hyall ¢ ngudi c6 trinh tw axit amin la
MAAHLLPICALFLTLLDMAQG theo SEQ ID NO: 4, nhung sang ché khong bi gisi han
¢ do.

Bang 5. Trinh tu axit amin cua peptit tin hi¢u cia hormon sinh trudng cia nguoi,

albumin huyét thanh nguoi, hodc Hyall ¢ nguoi

Ngudn goc cua peptit Trinh ty axit amin SEQ ID NO:
tin hiéu
Hormon sinh trusng ~ MATGSRTSLLLAFGLLCLPWLQEGSA 2
cua nguoi
Albumin huyét thanh MKWVTFISLLFLFSSAYS 3
nguoi
Hyall & nguoi MAAHLLDINHALFLTLLDMAQG 4

Trong s6 cac bién thé PH20 dwoc bao gom trong duoc pham theo séng ché, bién
thé ¢6 dudi 6xHis duge gin véi diu cing C duge ddt tén 1a HM, va bién the khong co
dudi 6xHis duge dat tén 1a HP. Ngoai ra, PH20 kiéu dai thanh thuc (L36-S490) v6i dudi
6xHis dugc gan voi ddu cing C cla ching dwoc dat tén 1a WT, va PH20 kiéu dai thanh
thue (tir L36 dén Y482) khong ¢6 dudi 6xHis va trong d6 dau cing C dugc phan cit sau
Y482 duge dat tén 1a HW2.

HP46 (SEQ ID NO: 44) 1a bién thé PH20 ¢ ngudi thu dugc bing cach tao md hinh
chu tric protein bing céch si dung Hyall (PDB ID: 2PE4) (Chao et al., 2007), la
hyaluronidaza ¢ ngudi, voi cAu tric protein bic ba da biét, va sau do6 thé trinh tu axit amin
clia axit amin cla xo#n alpha 8 va vung ciu ndi gifta xodn alpha 7 va xo4n alpha 8 véi
trinh tu axit amin cta Hyall, va dua dau cung N vao phan cit & F38 va dua dau cung C
vao phan cit sau F468. Cu thé 13, xodn alpha 8 nim ngoai cAu triic protein bac ba cia
PH20 va cd it twong tac voi cac xodn alpha hodc céc soi beta lan cén hon la cac X04n
alpha khac. Nhin chung, hoat tinh enzym va d6 6n dinh nhiét c6 méi quan hé cin bang
gitta chung, va do d6 do 4n dinh nhiét ctia protein cao hon, hoat tinh enzym thap hon,
trong khi do, khi hoat tinh enzym duoc ting 1én do sy cai thién vé do linh hoat cta ciu

trac protein, do 6n dinh nhiét c6 xu huéng giam. Tuy nhién, hoat tinh cu thé ciia HP46,
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duoc do béng thtr nghiém do do duc ¢ do pH 7,0, 1a khoang 46 don vi/pg, dugc danh gia
1a cao gip khoang hai 14n hoat tinh ctia PH20 kiéu dai, 12 khoang 23 don vi/pg.

bo 6n dinh nhiét cta protein c6 thé dugc danh gia dua trén nhiét d nong chay Tm,
ma tai do 50% cdu tric protein bac ba bi bién tinh, va dua trén nhiét do két tu Tagg, ma
tai do su két tu gitta cac protein xay ra. Nhin chung, nhiét do két tu cta protein c6 xu
huéng thap hon nhiét d néng chay cua ching. Xoén alpha 8 cua Hyall thé hién tinh ua
nuée tot hon xoan alpha 8 ciia PH20. Xoén alpha 8 duogc thé ctia Hyall tang tinh wa nuéce
bé mat protein ctia HP46, nho do gdy ra tac dung lam chdm sy két tu gifta cac protein ma
xdy ra do tuong tac ky nudc, va do d6 nhiét do két tu 1a 51°C, ma duge quan st thay 1a
tang 4,5°C so véi nhiét do két tu cua PH20 kiéu dai, 1a 46,5°C.

HP46 1a bién thé trong d6 gdc axit amin & xoén alpha 8 va ving cau ndi gifra xoén
alpha 7 va xodn alpha 8 dugc thé, trong do T341 duoc thé bang serin. Khi gbc axit amin
341 1a threonin, hoat tinh enzym tuong tu vdi hoat tinh enzym ctua PH20 kiéu dai, nhung
khi thay thé bang serin, hoat tinh enzym dugc tang 1én khoang 2 lan, va d3 x4c nhan dugc
rang, ngay ca trong thir nghiém gel chét nén, bién thé thu dugc thuy phan axit hyaluronic
nhidu hon tir 5 dén 6 1an so v6i PH20 kiéu dai. Thir nghiém gel chét nén bao gdm qua
trinh bién tinh va gip lai cta protein, nghia la qua trinh glp lai cdu tric protein béc ba va
phuc hdi HP46 duoc ting cuong so véi PH20 kicu dai.

Luong bién thé PH20 trong dugc pham theo sang ché 1a it nhat 50 don vi/mL, t6t
hon 14 nim trong khoang tir 100 don vi/mL dén 20.000 don vi/mL, tot hon nita la nam
trong khoang tir 150 don vi/mL dén khoang 18.000 don vi/mL, con t5t hon nita 1a ndm
trong khoang tir 1.000 don vi/mL dén 16.000 don vi/mL, va t5t nhit 12 ndm trong khoang
tir 1.500 don vi/mL dén 12.000 don vi/mL.

Vi du vé duoc chét dugce bao gbm trong dugc pham theo sang ché bao gdm, nhung
khong gidi han ¢, dugce chét protein, duoc chét khang thé, phan t nho, aptame, ARNi
(can thiép ARN), phan tu dbi nghia, va chat trj liéu té bao nhu thu thé khang nguyén
kham (chimeric antigen receptor - CAR)-T hodc CAR tiéu diét ty nhién (NK), va co thé
stt dung khong chi dugc chét c6 san trén thi truong hién nay ma con dugc chét trong cac
thir nghiém 1am sang hoac dang phat trién.

Déi véi duge chét, tot hon 1a duoc chét protein hodc dugc chéit khang thé ¢6 thé

dugc st dung.
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“Dugec chat protein" dugc bao gdm trong dugc pham theo séng ché 1a dwogc chat
bao gdm axit amin, va do d6 thé hién tac dung diu tri hodc ngan ngira bénh thong qua
hoat tinh cua protein, 1a dugc chét bao gdm protein ngoai dugc chit khang thé, va co thé
duogc chon tr nhém bao gdm xytokin, enzym tri liéu, hormon, thu thé hoa tan va protein
dung hgp cua chung, insulin hoéc chét twong tu cta chung, protein tao hinh xwong (BMP-
bone morphogenetic protein), erythropoietin, va protein bét nguon tir huyét thanh, nhung
sang ché khong bi gidi han ¢ do.

Xytokin dugc bao gbm trong dugc pham theo séng ché ¢6 thé duoc chon tir nhém
bao gom interferon, interleukin, yéu td kich thich tao dong (CSF-colony-stimulating
factor), yéu t& gay hoai ttr khdi u (TNF-tumor necrosis factor), va yéu t6 sinh truéng mo
(TGF-tissue growth factor), nhung sang ché khéng bi gii han ¢ do.

Enzym tri liéu co thé bao gdm, nhung khong gi6i han 6, B-glucocerebrosidaza va
agalsidaza f3.

Thu thé hoa tan duge bao gdm trong dugc pham theo sang ché 12 mién ngoai bao
ctia thu thé, va protein dung hop cua chung la protein trong do vung Fc hodc vung tuong
tu cua khang thé dugc dung hop véi thu thé hoa tan. Thu thé hoa tan 1a dang hoa tan ctia
thu thé ma lién két voi phéi tir li€n quan dén bénh, va cac vi du vé chung bao gém dang
trong d6 vung Fe duge dung hop voi thu thé hoa tan TNF-a (vi dy, san pham chira thanh
phan etanrcept va cac dang tuong ty nhu vay), dang trong d6 vang Fc duogc dung hop véi
thu thé hoa tan VEGF (san pham chira thanh phan alefacept va cac dang twong tu nhu
véy), dang trong d6 vung Fc dugc dung hop v6i CTLA-4 (vi du, san phém chra thanh
phan abatacept hodc belatacept va cac dang tuong tu nhu vay), dang trong d6 vung Fc
dugc dung hop vai thu thé hoa tan interleukin 1 (vi du, san phém chtra thanh phén
rilonacept va cac dang tuong tu nhu vdy), va dang trong d6 vung Fe dugc dung hop véi
thu thé hoa tan LFA3 (vi du, san phém chira thanh phﬁn alefacept va cac dang tuong tu
nhu vay), nhung sang ché khong bi gi¢i han ¢ do.

Hormon dugc bao gom trong dugc pham theo sang ché @& cap dén hormon dugc
tiém vao trong co thé hodc dang tuong tu cua chiung dé diéu tri hodc ngin ngtra cac bénh
gay ra do su thiéu hut hormon va twong tu, va cac vi du vé ching bao gom, nhung khong

giéi han ¢, hormon sinh trudng cua nguoi, estrogen, va progesteron.
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Protein b&t ngudn tir huyét thanh duge bao gdm trong duoc pham theo sang ché 1a
protein c¢6 mat trong huyét tuong, va bao gdm ca cac protein dugc chiét xuit tir huyét
tuong va tao ra protein tai t6 hop, va cac vi du vé ching ¢6 thé bao gom, nhung khong
giGi han ¢, fibrinogen, yéu 6 von Willebrand, albumin, thrombin, yéu t6 11 (FII), yéu 6V
(FV), yéu t6 VII (FVII), yéu t6 IX (FIX), yéu t6 X (FX), va yéu t6 XI (FXI).

Dugc chit khang thé duoc bao gdm trong dugc pham theo sang ché c6 thé 1a duoc
chét khang thé don dong hodc dugc chat khang thé da dong.

Dugec chét khang thé don dong theo sang ché 1a protein chira khang thé don dong
va manh khang thé don dong ma c6 kha nang lién két dac hiéu v6i khang nguyén lién
quan dén bénh cu thé. Khang thé don dong cling bao gom khing thé dic hidu kép, va
protein chira khang thé don dong hodc manh cua ching vé mit khai niém bao gom lién
hop khang thé-duoc chat (ADC-antibody-drug conjugate).

Vi du vé khang nguyén lién quan dén bénh cu thé bao gdm 4-1BB, integrin,
amyloit beta, angiopoietin (angiopoietin 1 hodc 2), chit tvong tu angiopoietin 3, yéu t6
hoat héa té bao B (BAFF), B7-H3, b6 thé 5, CCR4, CD3, CD4, CD6, CDIla, CDI9,
CD20, CD22, CD30, CD33, CD38, CD52, CD62, CD79b, CD80, CGRP, Claudin-18, yéu
¢ bb thé D. CTLA4, DLL3, thu thé EGF, yéu t6 wa chay mau, thu thé Fe, FGF23, thu thé
folat, GD2, GM-CSF, HER2, HER3, thu thé interferon, interferon gamma, IgE, thu thé
IGF-1, interleukin 1, thu thé interleukin 2, thu thé interleukin 4, interleukin 5, thu thé
interleukin 5, interleukin 6, thu thé interleukin 6, interleukin 7, interleukin 12/23,
interleukin 13, interleukin 17A, thu thé A interleukin 17, thy thé interleukin 31, thy thé
interleukin 36, LAG3, LFA3, NGF, PVSK9, PD-1, PD-L1, RANK-L, SLAMF7, yéu to
md, TNF, VEGF, thu thé VEGF, va yéu t6 von Willebrand (vWF), nhung sang ché khong
bi gidi han ¢ do.

Sau déy 13, nhung khong gi6i han 6, cac protein bao gbdm khing thé don dong hodc
cic méanh khang thé don dong khang khang nguyén lién quan dén bénh cu thé:

utomilumab 1a khang thé khang 4-1BB;

natalizumab, etrolizumab, vedolizumab, va bimagrumab 1a khang thé khang
integrin;

bapineuzumab, crenezumab, solanezumab, aducanumab, va gantenerumab Ia

khang thé khang amyloit beta;
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khang thé khang angiopoietin nhw AMG780 khing angiopoietin 1 va 2, MEDI
3617 va nesvacumab khéng angiopoietin 2, va vanucizumab ma khang thé dic hiéu kép
khang angiopoietin 2 va VEGF;

evinacumab 12 khang thé khing chét twong tu angiopoietin 3;

tabalumab, lanalumab, va belimumab la khang thé khang yéu té hoat héa té bao B
(BAFF);

omburtamab 12 khang thé khang B7-H3;

ravulizumab va eculizumab 12 khéng thé khéng b thé 5;

mogamulizumab 1a khang thé khang CCR4;

otelixizumab, teplizumab, va muromonab la khang thé khang CD3, tebentafusp la
khang thé dac hiéu kép khang GP100 va CD3, blinatumomab 14 khang thé dic hiéu kép
khang CD19 va CD3, va REGN1979 la khéang thé dac hiéu kép khang CD20 va CD3;

ibalizumab va zanolimumab 1a khang thé khang CD4;

itolizumab 1a khang thé khang CD6;

efalizumab 1a khang thé khang CD11a;

inebilizumab, tafasitamab, va loncastuximab tesirin la ADC, la khang thé khang
CD19;

ocrelizumab, ublituximab, obinutuzumab, ofatumumab, rituximab, tositumomab,
v ibritumomab tiuxetan 12 ADC, 14 khang thé khang CD20;

epratuzumab, inotuzumab ozogamixin la ADC, va moxetumomab pasudotox Ia
khang thé khang CD22;

brentuximab vedotin 12 ADC khang CD30;

vadastuximab talirin va gemtuzumab ozogamixin 1a cdc ADC khang CD33;

daratumumab va isatuximab la khang thé khang CD38;

alemtuzumab 1a khang thé khang CD52;

crizanlizumab 13 khang thé khang CD62;

polaruzumab vedotin 1a ADC khang CD79b;

caliximab la khang thé khang CD80;

eptinezumab, fremanezumab, galcanezumab, va erenumab la khang thé khang
CGRP;

zolbetuximab 12 khang thé khang Claudin-18;
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lampalizumab la khang thé khang yéu t bo thé D;

tremelimumab, zalifrelimab, va ipilimumab la khang thé khang CTLA4;

rovalpituzumab tesirin 1a ADC khang DLL3;

cetuximab, depatuxizumab, zalutumumab, necitumumab, va panitumumab a
khang thé khang thu thé EGF;

cetuximab, depatuxizumab, zalutumumab, necitumumab, va panitumumab Ia
khang thé khang thu thé EGF;

nipocalimab va rozanolixizumab la khang thé khang thu thé Fc;

burosumab 12 khang thé khang FGF23;

farletuzumab 1& khang thé khang thu thé folat va mirvetuximab soravtansine 1a
ADC khang thu thé folat;

dinutuximab va naxitamab 1a khang thé khang GD2;

otilimab 12 khéang thé khang GM-CSF;

margetuximab, pertuzumab, va trastuzumab la khang thé khang HER2, va
trastuzumab deruxtecan, trastuzumab emtansine, va trastuzumab duocarmazine la cac
ADC khang HER2;

patritumab la khang thé khang HER3;

anifrolumab 1a khang thé khang thu thé interferon;

emapalumab la khang thé khang interferon gamma;

ligelizumab va omalizumab la khang thé khang IgE;

dalotuzumab, figitumumab, va teprotumumab la khang thé khang thy thé IGF-1;

gebokizumab va canakinumab la khang thé khang interleukin 1;

daclizumab va basiliximab 1a khang thé khang thu thé interleukin 2;

dupilumab la khang thé khang thy thé interleukin 4;

mepolizumab va reslizumab la khang thé khang interleukin 5;

benralizumab 1a khang thé khang thy thé interleukin 5;

clazakizumab, olokizumab, sirukumab, va siltuximab la khang thé khang
interleukin 6;

sarilumab, satralizamab, tocilizumab, va REGN88 1a khang thé khang thu thé
interleukin 6;

secukinumab 12 khang thé khang interleukin 7;
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ustekinumab va briakinumab 1a khang thé khéng interleukin 12/23;

lebrikizumab va tralokinumab 1 khang thé khang interleukin 13;

ixekizumab va bimekizumab 12 khang thé khang interleukin 17A;

brodalumab 1a khang thé khang thu thé A interleukin 17;

brazikumab, guselkumab, risankizumab, tildrakizumab, va mirikizumab 1a khang
thé khang interleukin 23;

nemolizumab 1 khéng thé khang thu thé interleukin 31;

spesolimab la khang thé khang thu thé interleukin 36;

relatlimab 12 khang thé khang LAG3;

narsoplimab 14 khang thé khdng NASP2;

fasinumab va tanezumab 1a khang thé khang NGF;

alirocumab, evolocumab, va bococizumab 1a khang thé khang PVSK9;

lambrolizumab, balstilimab, camrelizumab, cemiplimab, dostarlimab, prolgolimab,
shintilimab, spartalizumab, tislelizumab, pembrolizumab, va nivolumab 1a khang thé
khang PD-1;

atezolizumab, avelumab, envafolimab, va durvalumab la khang thé khang PD-L1,
va bintrafusp alpha 1a khang thé dac hiéu kép khang TGF beta va PD-L1;

denosumab 1a khang thé khang RANK-L;

elotuzumab 12 khang thé khang SLAMF7;

concizumab va marstacimab 13 khang thé khang yéu t6 mo;

khang thé khang TNF, cu thé 1a TNFa, bao gom infliximab, adalimumab,
golimumab, manh khang thé certolizumab pegol, va ozoralizumab ma khang thé dac hiéu
kép khang TNF va albumin;

khang thé khang VEGF, bao gém brolucizumab, ranibizumab, bevacizumab, va
faricimab ma khang thé dic hiéu kép khang VEGF va Ang2;

ramucirumab 1a khang thé khang thu thé VEGF; va

caplacizumab la khang thé khang vWF.

Trong khi do, su biéu hién qua mirc cta thu thé yéu td tang trudng biéu mé &
nguoi 2 (HER2-human epidermal growth factor receptor 2), ma khoi dong qua trinh phéan
chia té bao, dugc quan sat thay trong khoang 20-25% bénh nhén ung thu vi, va ung thu

vi biéu hién qua mirc HER2 tién trién nhanh, manh, va c6 phan ing chdm véi liéu phap
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héa hoc so va6i ung thu va biéu hién thép HER?2, va do do su tién lugng cua ching khong
thun loi. Trastuzumab, 13 duoc chit khang thé don dong huéng dich HER?2, lién két ddc
hidu v&i HER2 trén bé mit clia té bao ung thu biéu hién qué mitc HER2 dé e ché sy tai
nap tin hiéu cia (ﬁlé trinh sao chép va tang sinh té bao, nh& d6 lam cham su tién trién khoi
u. Trastuzumab dugc thdng qua bai Co quan quan ly duoc pham va thuc pham My (FDA-
the United States Food and Drug Administration) nim 1998 ddi v6i diéu tri ung thu vi &
M5, va nim 2003 bdi Co quan quan Iy duoc va thye phim Han Qudc (KFDA-the Korea
Food and Drug Administration). Sau d6, hiéu lyc cta trastuzumab ciing dugc cong nhan &
bénh ung thu da day biéu hién qua mic HER2, va do d6 da duoc st dung lam chét tri lidu
cho bénh ung thu da day.

Ché pham tiém trong tinh mach Roche's Herceptin (tén thuong mai: Herceptin)
chira 440 mg trastuzumab lam thanh phan chinh, va trastuzumab déng khé duge tron véi
nuée mudi sinh 1y va duge tiém vao tinh mach. Mac khac, ché phim tiém duéi da
trastuzumab (tén thuong mai: Herceptin SC) la 5 mL ché pham léng, va chira 600 mg
(120 mg/mL) trastuzumab lam thanh ph?m chinh, va bao gom, duéi dang chét phu gia,
histidin 20 mM (d6 pH 5,5), trehaloza 210 mM, methionin 10mM, polysorbat 20 0,04%,
va 10.000 don vi ctia rHuPH20 (2.000 don vi/mL, 0,004%, 40 pg/mL).

Han st dung ctia ché pham tiém duéi da Herceptin 1a 21 thang. Ché pham tiém
trong tinh mach trastuzumab 1a & dang dong kho va c6 han s dung 30 thang, nhung ché
pham tiém dudi da trastuzumab 12 & trang thai long va c6 han str dung ngén 21 thang. Vi
ly do nay, ngudi ta co thé udc tinh ré“lng d6 6n dinh ctia mot hoic nhiéu trastuzumab va tai
td hop hyaluronidaza PH20 & ngudi trong ché pham long bi han ché.

Trong ngit canh nay, theo sang ché, xét dén céac dic diém cua bién thé PH20 theo
sang ché, trong dé, so voi hyaluronidaza PH20 kiéu dai & ngudi va PH20 ti t6 hop o
ngudi cé san tir Halozyme, bién thé PH20 khong chi c6 hoat tinh enzym tang ma con c6
nhiét do két tu protein do dugc cao, do do thé hién o 4n dinh nhiét dugce ting cuong, han
stt dung cua ché pham tiém dudi da dugc thiét 1ap trong khoang thoi gian dai, t6t hon 1a
21 thang hodc lau hon.

Ham lugng cua duoc chit khang thé trong duoc pham theo sng ché c6 thé nim

trong khoang tir S mg/mL dén 500 mg/mL, tét hon 1a tr 20 mg/mL dén 200 mg/mL, tot
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hon nita 12 tr 100 mg/mL dn 150 mg/mL, va t6t nhit 1a 120 = 18 mg/mL, vi du, khoang
110 mg/mL, khodng 120 mg/mL, hodc khoang 130 mg/mL.

Khéng thé da dong duge bao gdm trong dugc pham theo séng ché t6t hon 14 khang
thé huyét thanh duoc chiét xuét tir huyét thanh nhu globulin mién dich, nhung khéng bi
gigi han ¢ do.

Trong truong hop hop chét phéan tir nho, dugc chét bat ky can c6 tac dung nhanh dé
ngan nglra hodac diéu tri bénh ¢ thé duge str dung khong gidi han. Vi dy, duge chét giam
dau gbc morphin c6 thé duoc st dung (Thomas et al., 2009). Ngoai ra, khi dugc sir dung
Jam chét tri liéu ddi vai hoai tr mo gy ra boi duge chét chdng ung thu, hop chét phan tir
nhé c¢6 thé duge st dung mdt minh hodc két hop vé6i duge chét giai doc nhu alkaloit tir
dira can va taxan (Kreidieh et al., 2016).

Duoc phém theo sang ché ¢6 thé bao gém thém mot hodc nhiu chét dugc chon tir
nhom bao gé)m chat dém, chit 6n dinh, va chit hoat dong bé mit.

Chét dém duoc bao gom trong ché pham theo sang ché ¢6 thé dugc st dung khong
¢i6i han, mi&n 12 né cho phép dat duge d pH tir 4 dén 8, t6t hon 1a tir 5 dén 7, va chit
dém nay tot hon 1a mot hodc nhidu chét dugc chon tir nhom bao gém malat, format, xitrat,
axetat,  propionat,  pyridin,  piperazin, cacodylat,  suxinat, axit  2-(N-
morpholino)etansulfonic (MES), histidin, Tris, bis-Tris, phosphat, etanolamin, cacbonat,
piperazin-N,N'-bis(axit 2-etansulfonic) (PIPES), imidazol, BIS-TRIS propan, axit N,N-
bis(2-hydroxyetyl)-2-aminoetansulfonic (BES), axit 3-(N-morpholino) propansulfonic
(MOPS), axit hydroxyetyl piperazin etan sulfonic (HEPES), pyrophosphat, va
trietanolamin, tt hon nita 12 chat dém histidin, vi du, L-histidin/HCL, nhung khong bi gii
han ¢ do. ,

Né)ng do chit dém c6 thé nam trong khoang tir 0,001 mM dén 200 mM, tét hon 1a
dir 1 mM dén 50 mM. tét hon nira 13 tir 5 mM dén 40 mM, va t6t nhét 14 tir 10 mM dén 30
mM.

Chét 6n dinh trong ché pham theo sang ché ¢ thé duge st dung khong gidi han,
mién la ching dugc su dung phd bién trong linh vyuc k¥ thudt nay nhim muc dich 6n dinh
cac protein, va t6t hon 1a chét 6n dinh c6 thé 1a, vi du, mot hodc nhiéu chét duge chon tur
nhom bao gdm hydrat cacbon, duong hodc hydrat cta ching, rugu dudng hodc hydrat cua

chiing, va axit amin.
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Hydrat cacbon, dudong, hodc ruou dudng dugce su dung nhu chit 6n dinh c6 thé 1a
mot hoac nhiéu chit dugc chon tir nhém bao gém trehaloza hodc hydrat cua ching,
sucroza, sacarin, glyxerol, erythritol, threitol, xylitol, arabitol, ribitol, mannitol, sorbitol,
galactitol, fucitol, iditol, inositol, volemitol, isomalt, maltitol, polyglycitol, xyclodextrin,
hydroxylpropyl xyclodextrin, va glucoza, nhung khong bi gidi han & do.

Axit amin ¢6 thé 1a mot hodc nhidu chit dugce chon tir nhom bao gdm glutamin,
axit glutamic, glyxin, lysin, lysilysin, leuxin, methionin, valin, serin, selenomethionin,
citrulin, arginin, asparagin, axit aspartic, ornithin, isoleuxin, taurin, theanin, threonin,
tryptophan, tyrosin, phenylalanin, prolin, pyrrolysin, histidin, va alanin, nhung khong bi
giGi han ¢ do.

Nong d6 duong hodc rugu duong dugce sur dung nhu chét 6n dinh trong duogc phém
theo séng ché c6 thé nam trong khoang tir 0,001 mM dén 500 mM, tot hon 1a tr 100 mM
dén 300 mM. tét hon nita 1a tr 150 mM dén 250 mM, va tét nhat la tr 180 mM dén 230
mM, va cu thé 1a c6 thé 1a khoang 210 mM.

Ngoai ra, ndng d axit amin dugc st dung nhu chét 6n dinh trong dugc pham theo
sang ché ¢6 thé trong khoang tir | mM dén 100 mM, t6t hon 1a tir 3 mM dén 30 mM, tét
hon nita 1a tr 5 mM dén 25 mM, va t6t nhét 1a tr 7 mM dén 20 mM, va cu thé 1a, c6 thé
nam trong khoang tir 8 mM dén 15 mM.

Duoc pham theo sang ché c6 thé bao gdm thém chét hoat dong bé mit.

T4t hon 13, chit hoat dong bé mit co thé 1a chét hoat dong bé mat khong ion nhu
este cia axit béo polyoxyetylen sorbitan (polysorbat hoac Tween), polyetylen-
polypropylen glycol, polyoxyetylen-stearat, polyoxyetylen alkyl ete, vi du, polyoxyetylen
monolauryl ete, alkylphenyl polyoxyetylen ete [Triton-X], va copolyme polyoxyetylen-
polyoxypropylen [Poloxamer va Pluronic], va natri dodexyl sulfat (SDS), nhung khong bi
giGi han ¢ do.

T6t hon nita 13, polysorbat co thé dugc str dung. Polysorbat c6 thé 1a polysorbat 20
hodc polysorbat 80, nhung khong bi gidi han & do.

Noéng do chét hoat dong bé mit khong ion trong dugce pham theo séng ché c6 thé
nim trong khoang tir 0,0000001% (khdi lwong/thé tich) dén 0,5% (khdi lwong/thé tich),
¢t hon 1a tir 0.000001% (khdi luong/thé tich) dén 0,4% (khoi lugng/thé tich), tt hon nira
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1 tir 0.00001% (khéi luong/thé tich) dén 0,3% (khéi lugng/thé tich), va tdt nhat 1a tir
0,001% (khéi luong/thé tich) dén 0,2% (khdi lwgng/thé tich).

Theo mdt phuong an, dugc pham theo sing ché ¢6 thé bao gdm tir 50 dén 350
mg/mL khang thé, vi du, khang thé khang-HER2 hodc khang thé diém kiém soat mién
dich, chit dém histidin tao do pH 5.5 + 2.0, a,0-trehaloza tir 10 dén 400 mM, methionin
tr 1 dén 50 mM., va tir 0,0000001% (khéi lwong/thé tich) dén 0,5% (khdi lugng/thé tich)
polysorbat.

Theo mdt phuong an cu thé hon, dugc phim theo sing ché ¢c6 thé bao gom 120
mg/mL khang thé khang HER2 hodc khéng thé diém kiém soat mién dich, chat dém
histidin 20 mM tao ra d6 pH 5,5 £ 2,0, a,0-trehaloza 210 mM, methionin 10mM, va 2.000
don vi/mL ciia bién thé PH20, va ¢6 thé bao gdm thém tir 0,005% (khdi luong/thé tich)
dén 0,1% (khéi lugng/thé tich) polysorbat.

Duoc pham theo sang ché ¢6 thé duge dung qua dudng tiém trong tinh mach, tiém
dudi da, tiém trong co, tiém trong mang bung, dung ndi mo, dung tai chd, dung trong
miii, dung trong phoi, ding trong bang quang, va duong dung tuong ty, va tot hon 1a viéc
dung dudi da duge thuc hién qua dudng ti€ém dudi da, va tot hon nita 1a st dung dugc
phém lam ché pham tiém d€ tiém dudi da.

Do d6, mot phuong an khac cia sang ché @& xuat ché pham bao gdm duge phim
theo sang ché, tot hon 14 ché pham tiém dé tiéem dudi da.

Ché pham tiém 8 tiém dudi da c6 thé duge d& xuit & dang sin dé tiém ma khong
can quy trinh pha lodng b sung, va c6 thé duge cung cap sau khi duge chia trong xylanh
chira san duoc chit, 6ng thude tiém thuy tinh, hodc vat chira béng nhua.

Sang ché ciing mo ta phuong phap didu tri bénh bang cach st dung dugc pham
hodc ché phim theo séng ché.

Bénh c6 thé duoc diéu tri bing cach sir dung dugc pham hoac ché pham theo sang
ché khong bi gi6i han cu thé, va khong c6 gidi han ddi v6i bénh, mién 1a nd 1a benh c6 thé
duoc diéu tri voi duge chit duoc str dung két hop véi bién thé PH20 theo sang ché.

Bénh ¢6 thé duoc diédu tri béng cach stir dung duogc phém hodc ché phém theo sang
ché co thé 1a bénh ung thu hodc bénh tu mién, nhung khong bi gidi han ¢ do.

Bénh ung thu hodc ung thu biéu mod c6 thé diéu tri duoc véi duge phém hodc ché
pham theo sang ché khong bi giéi han cu thé, va bao gdm ca bénh ung thu thé rin va bénh
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ung thu méu. Vi du vé cdc bénh ung thu nay bao gdm bénh ung thu da nhu bénh ung thu
hic t6, bénh ung thu gan, bénh ung thu biéu md té bao gan, bénh ung thu da day, bénh
ung thu vu, bénh ung thu phoi, bénh ung thu budng trimg, bénh ung thu phé quan, bénh
ung thu vom hong, bénh ung thu thanh quan, bénh ung thu tuy, bénh ung thu bang quang,
bénh ung thu dai truc trang, bénh ung thu dai trang, bénh ung thu ¢b tr cung, bénh ung
thu ndo, bénh ung thu tuyén tién liét, bénh ung thu xwong, bénh ung thu tuyén giap, bénh
ung thu tuyén can gidp, bénh ung thu than, bénh ung thu thuc quan, bénh ung thu duong
mét, bénh ung thu tinh hoan, bénh ung thu truc trang, bénh ung thu diu va cd, bénh ung
thu ¢6 tir cung, bénh ung thu niéu quan, sacom xuwong, u nguyén bao than kinh, sacom
sQi, sacom co van, béﬁh ung thu ndo té bo hinh sao, u nguyén bao than kinh, va u than
kinh dém, nhung khong bi giéi han & d6. Tét hon 13, bénh ung thu 6 thé dugce diéu tri
bang cach st dung dugc pham hodc ché phim cua sang ché ¢6 thé duoc chon tir nhém
bao gém bénh ung thu da day, bénh ung thu dai truc trang, bénh ung thu vi, bénh ung thu
phéi, va bénh ung thu thin, nhung khong bi gidi han ¢ do.

Bénh tu mién c6 thé diéu tri dugc véi duoc phém hodc ché phém theo sang ché bao
gém bénh viém da khdp dang thap, bénh hen, bénh vay nén, bénh xo xing rai rac, bénh
viém mii di ung, bénh Crohn, bénh viém loét dai trang, bénh lupus ban doé hé théng, bénh
dai thao duong typ I, bénh viém duong rudt (IBD-inflammatory bowel disease), va bénh
viém da co dia, nhung khong bi gi6i han ¢ do.

Sang ché cling mo ta phuong phap didu tri bénh bao gém viéc dung dugc pham
hodc ché pham theo sang ché cho dbi tuong can duge diéu tri, va sang ché con md ta viéc
st dung duoc phém hodc ché phém theo sang ché @ diéu tri bénh.

Trur khi dugce dinh nghia khac & day, cac thuat ngir k¥ thuat va thuat ngir khoa hoc
dugce str dung trong sang ché c6 nghia chung dugc hiéu boi ngudi ¢6 hiéu biét trung binh
trong linh vuc k¥ thuédt nay. Ngoai ra, cac phan mo ta lap lai vé cung ciu hinh va van
hanh k¥ thudt nhu cdu hinh va van hanh ky thuat cua linh vuc k¥ thuat lién quan s& dugc
bo qua.

Sau day, sang ché sé& duoc mo ta chi tiét hon véi than chiém dén cac vi du sau. Cac
vi du nay dugc cung cép chi nhdam muc dich minh hoa, va nguoi c6 hiéu biét trung binh
trong linh vuc k¥ thudt nay s€ thay 1o rang cac vi du nay khong duoc hiéu 1a gi¢i han

pham vi cia sang che.
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Vi du thye hién sang ché

Vi du 1. Phét trién ché pham

Bén ché phém tiém dudi da trastuzumab dugc bao ché nhu dugc thé hién trong
Bang 6. Cac ché pham tir 1 dén 4 thuong chira 120 mg/mL cua trastuzumab va bao gbm
histidin/histidin-HC1 20 mM (dd pH 5,5), trehaloza 210 mM, methionin 10mM, va bién
thé PH20. Sw khac biét giita cac ché phAm tir 1 dén 4 la ndng do chit hoat dong bé mit
khong ion, trong do ché pham 1: polysorbat 20 0%, ché pham 2: polysorbat 20 0,005%,
ché pham 3: polysorbat 20 0,04%, va ché pham 4: polysorbat 20 0,1%.

Bang 6. Thanh phan cta ché pham

Chéphim 1 | Chéphdm2 = Ché phdm3 | Ché pham 4

Khang thé Trastuzumab (120 mg/mL)

Chat dém Histidin/histidin-HC1 20 mM

Chéténdinh 1 | Trehaloza 210 mM

Chét én dinh 2 Methionin 10mM

Polysorbat 20 0% 0,005% 0,04% 0,1%

Hyaluronidaza | HP46 c6 trinh tw SEQ ID NO: 44 (2.000 don vi/mL)

Vi du 2. Phuong phap do sir dung quang pho ké

Céc ché pham tir 1 dén 4 dugc dé yén trong 14 ngay ¢ 45°C, va sy thay doi vé
noéng do protein duge phan tich bang cach st dung quang phé ké do Beckman san Xudt.
M&i miu duge pha lodng véi nude cét sao cho nong d cua mau 14 0,4 mg/mL, va sau d6
d6 hip thu & 280 nm cua protein duge do bang cach st dung quang phd ké. Trong thu
nghiém do én dinh dudi diéu kién khdc nghiét, tirc 1a ¢ 45°C trong 14 ngdy, khong cb su
thay doi dang ké vé nong do protein cua cac ché pham tur 1 dén 4. Tuy nhién, hoat tinh
hyaluronidaza bi giam nhanh ¢ 45°C, va do do, trong vi du theo sang ché, hoat tinh enzym
khong dugce do (xem FIG. 6).

Vi du 3. Nghién ctru ty 1¢ monome cua trastuzumab trong moi ché phém bang cach
stt dung sic ky loai trir kich c&

Dé phan tich sic ky loai trir kich ¢&, hé thdng HPLC c6 san tr Shimadzu
Prominence va TSK-gel G3000SWXL (7,8 X 300 mm, 5 um) va cot bao vé TSK (6,0 x
4,0 mm, 7 um) dugc str dung. Déi v6i pha dong, kali phosphat 0,2 M (d6 pH 6,2) chira
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kali clorua 0,25 M dugc st dung. Phan tich duogc thuc hién trong 35 phut bang cach ap
dung phuong thirc tach dang dong & luu lugng 0,5 mL/phit. Mau duge pha lodng véi
dung mdi phéan tich sao cho ndéng do cudi 12 10 mg/mL, va sau khi tiém 20 pL vao cot
HPLC, d6 hép thu & 280 nm ctia dung dich rta giai c6t duoc ghi lai. Ty 1¢ monome cua
trastuzumab trong sic ky d6 HPLC dugc tinh toan va v& do thi.

Khi phéan tich sic ky loai trir kich ¢& dugc thuc hién trong thir nghiém do on dinh
du6i didu kién khic nghidt, tirc 1a & 45°C trong 14 ngay, céc ché pham tir 1 dén 4 cho thay
céc kiéu thay d6i tuong tu. Céc thay ddi chinh 1a sy gia ting cac san pham phan hity ¢6
trong luong phan tir cao (HMW-high-molecular-weight) va trong lwong phan tir thap
(LMW-low-molecular-weight) va sy giam ham lugng monome (khoang 1,5%), va khong
c6 su khac biét dang ké theo ché phdm. Tom lai, v6i két qua cua viée thuc hién phan tich
sfic ky loai trir kich ¢ trong thir nghiém do 6n dinh dudi diéu kién khac nghiét, tuc 1a &
45°C, khong c6 sy khac biét dang ké vé profil do on dinh giita cac ché phém theo néng do
polysorbat 20 (tir 0 dén 0,1% (khi luong/thé tich)) (xem Fig.1).

Vi du 4. Phuong phap do nhiét do két tu protein cua ché phdm chira Trastuzumab
va HP46

K¥ thuat tan xa 4nh sing dong (DLS-Dynamic light scattering) dugc st dung dé
phan tich dac tinh bién tinh cua protein do nhiét gdy ra. Trong thi nghiém nay, su thay ddi
vé kich thudc phan ti protein theo sy thay ddi nhiét dd duoc do va dugc st dung nhim
muc dich tinh toan nhiét do két tu protein. DPéi véi phan tich DLS, thiét bi Zetasizer-nano-
7S ¢6 san tr Malvern, va cuvet thach anh (ZEN2112) dugc s dung. Trong quy trinh
phén tich nay, nhiét d6 duoc tang tr 25°C dén 85°C & khoang cach 1°C, va mau dugc pha
lodng dén 1 mg/mL bang céch st dung mdi chat dém pha ché, va sau d6 150 pL miu
dwoc bd sung vao cuvet dé phan tich.

Nhiét do két tu & ché phdm 1, khong chira polysorbat 20, 1a 74°C, va nhiét do két
tu & cac ché phdm tir 2 dén 4 1a 76°C (xem FIG. 2)).

Vi du 5: Phuong phap do sic ky WCX d6i v6i ché phdm chira trastuzumab va
HP46

D6i voi phan tich séec ky WCX, hé théng HPLC c6 san tir Shimadzu Prominence,
va dudi dang cot, cot TSKgel CM-STAT (4,6 x 100 mm, 7 pm), gel bao vé TSKgel

51



47545 52/194

CMSTAT (duong kinh trong 3,2 mm x 1,5 cm), va cac dang twong tu dugc st dung. Pha
dong A 1a natri phosphat 10 mM (d9 pH 7,5) va pha dong B 13 natri phosphat 10 mM (do
pH 7,2) chira NaCl 0,1 M. Phan tich dugc thuc hién trong 55 phut vé&i gradien ndng do
tuyén tinh tir 0 dén 30% pha dong B & luu Iugng 0,8 mL/phit. Mau dugce pha loang Vi
pha dong A sao cho néng d6 cudi 1a 1,0 mg/mL, 80 pL mau duoc tiém vao HPLC, va sau
do do hép thu cta dung dich ra giai cot ¢ 280 nm duogc ghi lai. Ty 1& monome cua
trastuzumab trong sac ky dd HPLC dugc tinh toan va vé& d6 thi.

Céc ché pham tir 1 dén 4 cho thdy céc kiéu thay doi twong tw khi phan tich WCX
dwoc thuc hién trong thit nghiém do on dinh dudi diéu kién khic nghiét, tic 1a & 45°C
trong 14 ngay. Céc thay d6i cu thé bao gom su gia ting ham luong tuong d6i cta bién thé
axit (mérc thay doi khoang 30% trong 14 ngay), sy giam ham luong tuong d6i cua dinh
chinh (mtrc thay ddi khoang 44% trong 14 ngay), va su gia ting ham luong tuong d6i cua
bién thé bazo (mic thay ddi khoang 15% trong 14 ngay), va khong c6 sy khéc biét dang
ké theo ché phdm. Tém lai, trong phan tich WCX trong thur nghiém d6 6n dinh dudi diéu
kién khéc nghiét, tirc 1a & 45°C, do 6n dinh protein theo polysorbat 20 (tr 0 dén 0,1%) la
tuong tu (xem FIG. 3).

Vi du 6. Phat trién ché phaim

Ba loai ché phém tiém dudi da trastuzumab dugc bao ché nhu duge mo ta trong
Bang 7. Cac ché pham tr 5 dén 7 thuong bao géom 120 mg/mL cua trastuzumab,
histidin/histidin-HCI 20 mM (d6 pH 5,5), trehaloza 210 mM, methionin 10mM, va HP46.
Su khéc biét gifta cac ché phim tir 5 dén 7 1a thanh phan ciia chét én dinh 3: ché pham 5:
Polysorbat 20 0,04%, ché pham 6: Lys-Lys 50 mM, va ché pham 3: glyxin.

Bang 7. Thanh phén cua ché pham

i Ché phim 5 Ché phim 6 Ché pham 7
Khéang thé 1} Trastuzumab (120 mg/mL)
ron dem o [} . . _

Histidin/histidin-HC1 20 mM
Chét én dinh 1 | Trehaloza 210 mM

Chat 6n dinh 2 | Methionin 10mM

" Chét n dinh 3 Polysorbat 20 0,04% \ Lys-Lys 50mM | Glyxin 50 mM
Hyaluronidaza : HP46 6 trinh tu SEQ ID NO: 44 (2.000 don vi/mL)
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Vi du 7. Phuong phap do sir dung quang phd ké

Céc ché pham tir 5 dén 7 dugc dé yén trong 14 ngdy & 45°C, va su thay doi vé
ndng do protein dugc phén tich bang cach str dung quang phd ké do Beckman san XUat.
Mbi mau duoc pha lodng voi nude cAt sao cho ndng do ctia mau 1a 0,4 mg/mL, va sau do
d6 hap thu cua protein ¢ 280 nm duge do bing cach st dung quang phd ké. Trong thu
nghiém d¢ 6n dinh dudi diéu kién khic nghiét, tirc 1a & 45°C trong 14 ngdy, khong c6 su
thay doi dang ké v& ndng do protein cua cic ché pham tir 5 dén 7. Tuy nhién, hoat tinh
hyaluronidaza bi giam nhanh ¢ 45°C, va do d9, trong vi du theo sang ché, hoat tinh enzym
khong dugc do (xem FIG. 6).

Vi du 8. Nghién ctru ty 1& monome cua trastuzumab trong mdi ché phidm bang cach
str dung séc ky loai trir kich c&

Pé phan tich sic ky loai trir kich ¢, hé théng HPLC c6 san tir Shimadzu
Prominence va dudi dang cot, TSK-gel G3000SWXL (7,8 X 300 mm, 5 um) va cdt bao
vé TSK (6.0 x 4,0 mm, 7 pm) duge su dung. Ddi v6i pha dong, kali phosphat 0,2 M (dd
pH 6,2) chtra kali clorua 0,25 M dugc sir dung. Phuong thirc tach dang dong duge ap
dung & luu lugng 0,5 mL/phut trong 35 phit. Mau duoc pha lodng véi dung moi phan tich
sao cho ndng d¢ cudi la 10 mg/mL, va sau khi tiém 20 pL mau vao cdt HPLC, do hép thu
& 280 nm duoc do. Ty 1& monome cua trastuzumab trong siic ky @6 HPLC duogc tinh toan
va vé& do thi.

Khi phan tich séc ky loai trir kich ¢ dugc thuc hién trong thir nghiém do 6n dinh
duéi diu kién khic nghiét, tirc 1a & 45°C trong 14 ngay, cac ché phém tir 5 dén 7 cho thay
cac kiu thay doi twong tu. Cac thay ddi chinh 13 sy gia tang tap chét co trong lwgng phan
tr cao (HMW) va trong lugng phén tu thap (LMW) va sy giam ham lugng monome
(khoang 1,5%), va khong c6 su khac biét dang ké theo ché pham. Tém lai, v6i két qua cta
viéc thuc hién phan tich sdc ky loai trir kich ¢& trong thir nghiém do on dinh duéi didu
kién khéc nghiét, tre 1a & 45°C, d6 6n dinh protein twong tw dugc thé hién trong ché pham
polysorbat 20 0,04%, Lys-Lys 50 mM, va glyxin 50 mM (xem FIG. 4).

Vi du 9. Phan tich sic ky WCX cua ché pham chira Trastuzumab va HP46

V6i phan tich sic ky WCX, hé théng HPLC c6 san tir Shimadzu Prominence, va
duéi dang cot, TSKgel CM-STAT (4,6 x 100 mm, 7 pm), gel bao vé TSKgel CMSTAT
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(duong kinh trong 3,2 mmx 1,5 cm), va cac dang tuong ty duoc str dung. Pha dong A 1a
natri phosphat 10 mM (d pH 7,5) va pha dong B 1a natri phosphat 10 mM (do pH 7,2)
chira NaCl 0,1 M. Phan tich duge thyc hién trong 55 phut bang cach ap dung phuong thirc
tach cua gradien nong do tuyén tinh tir 0 dén 30% o luu lwong 0,8 mL/phut n. Mau duge
pha lodng véi pha dong A sao cho ndng do cudi 1a 1,0 mg/mL, 80 pL mau duge tiém vao
HPLC, va sau d6 do hép thu & 280 nm duoc ghi lai. Ty 1& monome cta trastuzumab trong
séc ky dd HPLC duoc tinh toan va vé do thi.

Céc ché phdm tir 5 dén 7 cho thiy céc kiéu thay ddi twong tu khi phan tich WCX
dwoc thue hién trong thir nghiém do on dinh duéi diéu kién khic nghiét, tic 1a ¢ 45°C
trong 14 ngay. Céc thay d6i cu thé bao gom su gia ting ham luong twong ddi cua bién thé
axit (mic thay doi khoang 30% trong 14 ngay), sy giam ham lugng tuong d6i cua dinh
chinh (mtrc thay doi khoang 44% trong 14 ngay), va sy gia ting ham lwong twong dbi cia
bién thé bazo (muc thay déi khoang 15% trong 14 ngay), va khong c6 su khac biét dang
ké theo ché phém. Tém lai, v6i két qua cta viée thyc hién phan tich WCX trong th
nghiém do én dinh dudi didu kién khic nghiét, tie a & 45°C, do on dinh protein twong tu
duoc thé hién trong ché phém polysorbat 20 0,04%, Lys-Lys 50 mM, va glyxin 50 mM
(xem FIG. 5).

Vi du 10. Dénh gia d6 6n dinh ciia HP46 theo nhiét do ¢ 40°C va 45°C trong ché
pham tiém dudi da chira trastuzumab va HP46

Pé dénh gi4 do 6n dinh ciia HP46 trong ché phdm tiém dudi da chira trastuzumab,
trastuzumab (120 mg/mL) va PH20 (2000 don vi/mL) dugc tron. O thoi diém nay, chat
dém duogc su dung chua 20 mM Histidine (d6 pH 5.5), trehaloza 210 mM, methionin
10mM, va polysorbat 20 0,04%. Hoat tinh enzym cua mau ddi chimg duoc do vao ngay 0,
va cac mau thtr nghiém duoc dé yén & 40°C hogc 45°C trong 1 ngay, va sau d6 hoat tinh
enzym ctia moi mau duoc do.

Mdi ché phim tiém duéi da Herceptin, trastuzumab + HW2, va trastuzumab +
HP46 duoc dé yén ¢ 40°C trong 1 ngay, va sau d6 hoat tinh hyaluronidaza dugc do, va két
qua 13, céc trudmg hop tuong tng thé hién hoat tinh 1a 51%, 47%, va 94%, diéu nay chi ra
ring HP46 c6 do 6n dinh nhiét tot nhat & 40°C (xem FIG. 6). Ngoai ra, ché pham tiém
duGi da Herceptin, trastuzumab + HW2, va trastuzumab + HP46 duoc dé yén ¢ 45°C
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trong 1 ngay, va sau dé hoat tinh hyaluronidaza duoc do, va két qua la, ché pham tiém
dudi da Herceptin va trastuzumab + HW2 khong c6 hoat tinh enzym, nhung hoat tinh
enzym cta trastuzumab + HP46 duoc duy tri (xem FIG. 6).

Vi du 11. Phat trién ché pham

Ba ché pham tiém duéi da trastuzumab duge bao ché nhu dugc thé hién trong
Bang 8. Cac ché pham tir 8 dén 10 thuong chtra 120 mg/mL cla trastuzumab,
histidin/histidin-HCI 20 mM (d6 pH 5.5), trehaloza 210 mM, methionin 10mM, va bién
thé PH20. Su khéc biét gifta céc ché phém tir 8 dén 10 1a ndng do chét hoat dong bé mat
khong ion, trong do ché pham 8: Polysorbat 20 0%, ché pham 9: polysorbat 20 0,005%,
va ché pham 10: polysorbat 20 0,04%.

Bang 8. Thanh phan cia ché pham

Ché pham 8 Ché pham 9 Ché pham 10
Khang thé Trastuzumab (120 mg/mL)
Polysorbat 20 0% 0,005% 0,04%
Chat dém Histidin/histidin-HC1 20 mM

Chét 6n dinh 1 Trehaloza 210 mM

Chat 6n dinh 2 Methionin 10mM

Do pH 5,5

Hyaluronidaza HP46 c6 trinh tu SEQ ID NO: 44 (2.000 don vi/mL)

Vi du 12. Phuong phap do str dung quang pho ké

Céc ché phim tir 8 dén 10 dugc dé yén trong 14 ngdy ¢ 40°C, va sy thay d6i vé
ndng do protein duge phan tich bang cach sir dung quang phd ké do Beckman séan Xuét.
M3i mau duge pha lodng véi nude cat sao cho ndng do clia mau la 0,4 mg/mL, va sau d6
dd hap thu & 280 nm cua protein duge do bang cach st dung quang phd ké. Trong thu
nghiém do 6n dinh dudi didu kién khic nghigt, tc 1a ¢ 40°C trong 14 ngay, khong c6 su
thay d6i dang ké vé ndng do protein cua cac ché pham tir 8 dén 10.

Vi du 13. Nghién ctru ty 16 monome clia trastuzumab trong mdi ché pham str dung
sdc ky loai trr kich c&

Pé phan tich sic ky loai trir kich ¢@, hé thong HPLC c6 sdn tr Shimadzu
Prominence va duéi dang cot, TSK-gel G3000SWXL (7,8 X 300 mm, 5 wm) va cdt bao
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vé TSK (6,0 x 4,0 mm, 7 pm) dwoc st dung. DPdi véi pha dong, kali phosphat 0,2 M (dd
pH 6.2) chtra kali clorua 0,25 M dugc st dung. Phan tich dugc thuc hién trong 35 phit
bang cach ap dung phuong thirc tach ddng dong & luu luong 0,5 mL/phut. Mau duge pha
lodng v&i dung moi phan tich sao cho noéng doé cudi 12 10 mg/mL, va sau khi tiém 20 pL
mau vao cot HPLC, do hép thu & 280 nm dugc do. Ty 1é monome cua trastuzumab trong
séc ky dd HPLC dugc tinh toan va vé do thi.

Khi phén tich sic ky loai trir kich ¢& duoc thuc hién trong thir nghiém do 6n dinh
dusi didu kien khic nghiét, tic 1a & 40°C trong 14 ngy, cac ché pham tir 8 dén 10 cho
thdy céc kiéu thay d6i twong tu. Cac thay ddi chinh 13 sy gia ting san pham phan huy c6
trong luong phan tr cao (HMW) va trong lugng phén tu thip (LMW) va sy giam ham
luong monome (it hon khoang 1,0%), va khong c6 sy khac biét dang ké theo ché pham.
Tom lai, véi két qué ctia viéc thuc hién phan tich sic ky loai trir kich ¢& trong thur nghiém
d6 6n dinh dui didu kién khac nghiét, tie 1a & 40°C, khong c6 su khac biét dang ké vé
profil d6 on dinh gitra céc ché pham theo nong do (tir 0 dén 0,04%) cua polysorbat 20
(xem FIG. 7).

Vi du 14. Phuong phép do nhiét do két tu protein ddi voi ché phim chira
Trastuzumab va HP46

K§ thuat tan xa anh sang dong (DLS) dugc su dung dé phan tich dic tinh bién tinh
ctia protein do nhiét gy ra trong linh vye duge chét protein. Trong thi nghiém nay, su
thay ddi vé kich thudc phan tu protein theo su thay dbi nhiét @6 duoc do va dugc su dung
nhim muc dich tinh toan nhiét do két tu protein. DOi v6i phan tich DLS, thiét bi
7etasizer-nano-ZS ¢ sin tir Malvern, va cuvet thach anh (ZEN2112) duge st dung.
Trong quy trinh phéan tich, nhiét d6 dugc tang tur 25°C dén 85°C & khoang cach 1°C, va
mau duoc pha loang dén 1 mg/mL bang cich st dung mdi chit dém pha ché, va sau do
150 uL. mau duge bd sung vao cuvet dé phan tich.

Nhiét do két tu & ché pham 8, khong chira polysorbat 20, 1a 78,3°C, ché phdm 9 thé
hién nhiét do két ty 1a 77,3°C, va ché pham 10 thé hién nhiét dd két tu 1a 77,7°C. Trong vi
du 13, khong thé hién su thay dbi vé& ty 1é monome cla protein mac du khong chtra
polysorbat 20, va két qua cta viéc so sanh truong hop khong chira polysorbat 20 véi

truong hop chtra polysorbat 20 da xac nhén duoc rang khong c6 su khac biét trong su két
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tu gitta cac protein. Cac két qua nay chi ra ring lugng t61 thiéu cta polysorbat 20 khong
nhAt thiét can phai ¢6 cho céc ché pham tiém dudi da chira trastuzumab (xem FIG. 8).

Vi du 15. Phan tich séc ky WCX dbi véi ché phdm chira Trastuzumab va HP46

Déi v6i phan tich sdec ky WCX, hé thong HPLC ¢6 san tir Shimadzu Prominence,
va dudi dang cot, cot TSKgel CM-STAT (4,6 x 100 mm, 7 pm), gel bao vé TSKgel
CMSTAT (dudng kinh trong 3,2 mm x 1,5 cm), va cac dang twong ty dugc st dung. Pha
dong A 1a natri phosphat 10 mM (d pH 7.5) va pha dong B la natri phosphat 10 mM (dd
pH 7.2) chira NaCl 0,1 M. Phan tich duoc thuc hién trong 55 phut voi gradien nong do
tuyén tinh tir 0 dén 30% pha dong B & luu luong 0,8 mL/phut. MaAu duoc pha lodng véi
pha dong A sao cho ndng do cudi la 1,0 mg/mL, 80 pL mau duoc tiém vao HPLC, va sau
do dd hap thu cua dung dich rua giai c6t ¢ 280 nm duoc ghi lai. Ty 1€ monome cua
trastuzumab trong sic ky d6 HPLC duge tinh todn va vé d6 thi.

Céc ché pham tir 8 dén 10 cho thdy cac kiéu thay doi twong tu khi phén tich WCX
duoc thue hién trong thtr nghiém do on dinh dudi diéu kién khac nghigt, tuc 1a & 40°C
trong 14 ngay. Céc thay d6i cu thé bao gom su gia ting ham lwgng tuong ddi cua bién thé
axit (muc thay ddi khoang 10% trong 14 ngay), sy giam ham lugng tuong d6i cua dinh
chinh (murc thay doi khoang 40% trong 14 ngay), va su gia tang ham luong tuong d6i cua
bién thé bazo (mirc thay déi khoang 300% trong 14 ngay), va khong c6 su khéc biét dang
ké theo ché pham. Tém lai, trong phan tich WCX trong thtr nghiém do 6n dinh dudi diéu
kien khéc nghiét, tic 1a & 40°C, do én dinh protein theo polysorbat 20 (tir 0 dén 0,04%) 1a
twong tu (xem FIG. 9).

Vi du 16. Phuong phap do hoat tinh enzym d6i v6i ché pham chira Trastuzumab va
HP46

Thir nghiém do dé duc dé do hoat tinh enzym la phuong phap do, bang dd hap thu,
mirc do ma chét két tu duge tao thanh bing cach lién két axit hyaluronic con lai véi
albumin duoc axit hoa (BSA), va khi axit hyaluronic duge thiy phan bang PH20, mirc do
lién két v6i albumin bi giam, dan dén do hap thu giam. BTH (Sigma) dudi dang san pham
chuin héa duge pha lodng dén 1 don vi/mL, 2 don vi/mL, 5 don vi/mL, 7,5 don vi/mL, 10
don vi/mL, 15 don vi/mL, 20 don vi/mL, 30 don vi/mL, 50 don vi/mL, va 60 don vi/mL
va duge diéu ché trong mdi 6ng. Cac mau bién thé PH20 da tinh ché dugc pha lodng véi
dung dich dém pha lodng enzym (Tris-HCl 20 mM, d6 pH 7,0, NaCl 77 mM, albumin
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huyét thanh bd 0,01% (khdi lugng/thé tich)) dén 100X, 300X, 600X, 1200X, va 2400X va
dwoc didu ché trong mdi éng. Trong cac dng mai, dung dich hyaluronidaza, c6 nodng do 1a
3 mg/mL, dugc pha loang gép 10 lan dén ndng do 1a 0,3 mg/mL sao cho thé tich ctia mdi
dng tro thanh 180 pL. 60 pL mau chira hyaluronidaza dugc bd sung vao dung dich axit
hyaluronic di pha lodng va dugc tron véi no, va duge cho phan tng ¢ 37°C trong 45 phut.
Sau khi phan tng hoan thanh, 50 pL enzym phan Gmg va 250 pL dung dich albumin c6
tinh axit dugc bd sung vao mdi giéng cua dia 96 giéng va duge lic trong 10 phut, va sau
d6 do hap thu & 600 nm duoc do bing cach sir dyng quang phd ké.

Déi véi két qua cta viée thuc hién hoat tinh phén tich trong thir nghiém do 6n dinh
dudi didu kién khic nghiét, tic 12 & 40°C trong 14 ngay, dd xac nhan rang nong do
polysorbat 20 cang cao thi hoat tinh giam theo thoi gian cang nhiéu (xem FIG. 10).

Vi du 17. Phat trién ché pham

Ba ché pham tiém dudi da trastuzumab dugc bao ché nhu dugc thé hién trong
Bang 9. Cac ché phdm tir 11 dén 13 thuong chira 120 mg/mL cua trastuzumab,
histidin/histidin-HCI 20 mM (d6 pH 5,5), trehaloza 210 mM, methionin 10mM, va bién
thé PI20. Su khac biét gifta cac ché phdm tir 11 dén 13 1a ndng do chét hoat dong bé mit
khong ion, trong do ché pham 11: polysorbat 80 0%, ché pham 12: polysorbat 80 0,005%,
va ché pham 13: polysorbat 80 0,04%.

Bang 9. Thanh phan ctia ché pham

Ché pham 11 Ché pham 12 Ché pham 13
Khang thé Trastuzumab (120 mg/mL)
Polysorbat 80 0% 0,005% 0,04%
Chat dém Histidin/histidin-HC1 20 mM
Chét 6n dinh 1 Trehaloza 210 mM
Chét on dinh 2 Methionin 10mM
Po pH 5,5
Hyaluronidaza HP46 ¢6 trinh tu SEQ ID NO: 44 (2.000 don vi/mL)

Khi phan tich sac ky loai trr kich ¢& dugc thue hién trong thtr nghiém do 6n dinh
dudi didu kien khéc nghiét, tirc 1a & 40°C trong 14 ngay, cac ché pham tir 11 dén 13 cho
théy céc kidu thay doi tuong tu. Céc thay doi chinh 1a sy gia tang san phdm phan hiy c6

trong luong phan tr cao (HMW) va trong lugng phan tr thap (LMW) va sy giam ham
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lvgng monome (it hon khoang 1,0%), va khong c6 su khac biét dang ké theo ché phém.
Tém lai, véi két qua ctia viée thuce hién phén tich sdc ky loai trir kich ¢ trong thir nghiém
d6 6n dinh dudi didu kién khic nghiét, tic 1a & 40°C, khong co sy khéc biét dang ke vé
profil d6 on dinh gitra cac ché phdm theo ndéng do (tir 0 dén 0,04%) cua polysorbat 80
(xem FIG. 11).

Vi du 18. Phan tich séc ky WCX ddi v6i ché pham chira Trastuzumab va HP46

Déi v6i phan tich sic ky WCX, hé théng HPLC c6 sin tir Shimadzu Prominence
va dudi dang cot, cot TSKgel CM-STAT (4.6 x 100 mm, 7 um), gel bao vé TSKgel
CMSTAT (duong kinh trong 3,2 mm x 1,5 cm), va cac dang tuong tu duoc su dung. Pha
dong A 1a natri phosphat 10 mM (d¢ pH 7.5) va pha dong B la natri phosphat 10 mM (d
pH 7,2) chita NaCl 0,1 M. Phan tich dugc thuc hién trong 55 phut voi gradien ndng do
tuyén tinh tir 0 dén 30% pha dong B ¢ lvu lugng 0,8 mL/phut. Mau duoc pha lodng véi
pha dong A sao cho néng d6 cudi 1a 1,0 mg/mL, 80 puL mau duoc tiém vao HPLC, va sau
do do hép thu cta dung dich rua giai ¢t & 280 nm duogc ghi lai. Ty 1€ monome cua
trastuzumab trong sdc ky dd HPLC duoc tinh toan va vé dd thi.

Céc ché pham tir 11 dén 13 cho thy cac kiéu thay ddi trong tu khi phan tich WCX
duge thuc hién trong thir nghiém do on dinh dudi didu kién khic nghiét, tie 1a ¢ 40°C
trong 14 ngay. Céac thay d6i cu thé bao gdm su gia taing ham lugng tuong d6i cta bién thé
axit (mutrc thay doi khoang 10% trong 14 ngay), sy giam ham luong tuong d6i ctia dinh
chinh (muc thay ddi khoang 40% trong 14 ngay), va su gia ting ham lugng tuong dbi cua
bién thé bazo (mic thay ddi khoang 300% trong 14 ngay), va khong c6 su khic biét dang
ké theo ché phdm. Tém lai, trong phan tich WCX trong thir nghiém 6 6n dinh dudi dicu
kién khéc nghiét, tirc 1a & 40°C, d¢ 6n dinh protein theo polysorbat 80 (tir 0 dén 0,04%) 1a
tuong tu (xem FIG. 12).

Vi du 19. Phuong phap do hoat tinh enzym d6i v6i ché pham chira Trastuzumab va
HP46

Thir nghiém do do duc dé do hoat tinh enzym la phuong phap do, bang do hap thy,
mirc d0 ma chat két tu duoc tao thanh bang cach lién két axit hyaluronic con lai véi
albumin duoc axit hoa (BSA), va khi axit hyaluronic dugc thuy phan bang PH20, mtrc d§
lién két v6i albumin bi giam, din dén do hép thu giam. BTH (Sigma) 1a san pham chuan
hoa duge pha loang dén 1 don vi/mL, 2 don vi/mL, 5 don vi/mL, 7.5 don vi/mL, 10 don
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vi/mL, 15 don vi/mL, 20 don vi/mL, 30 don vi/mL, 50 don vi/mL, va 60 don vi/mL va
duoc didu ché trong méi éng. MAu protein da tinh ché duoc pha loang véi dung dich dém
pha lodng enzym (TrisHCl 20 mM, d6 pH 7,0, NaCl 77 mM, albumin huyét thanh bo
0,01% (khéi lwong/thé tich)) dén 100X, 300X, 600X, 1200X, va 2400X va dugc didu ché
trong mdi ong. Trong céc éng mai, dung dich hyaluronidaza, c6 nong do 1a 3 mg/mL,
duoc pha loang gap 10 lan dén nong do 1a 0,3 mg/mL sao cho thé tich cia mdi ong tro
thanh 180 pL. 60 pL mau chira hyaluronidaza dugc bd sung vao dung dich axit
hyaluronic da pha loang, dugc tron véi no, va duge cho phan Gng ¢ 37°C trong 45 phut.
Sau khi phan ting hoan thanh, 50 pL enzym phan tng va 250 pL dung dich albumin c6
tinh axit dugc bd sung vao mdi giéng ctia dia 96 giéng va duoc l4c trong 10 phut, va sau
d6 do hap thu & 600 nm duoc do bang cach sir dung quang phé ké.

Déi v6i két qua cia vide thuc hién hoat tinh phan tich trong thu nghiém d6 6n dinh
dudi didu kién khic nghiét, tic 1a & 40°C trong 14 ngay, da xac nhan rang nong do
polysorbat 80 cang cao thi hoat tinh giam theo thoi gian cang nhiéu (xem FIG. 13).

Vi du 20. Phat trién ché pham

Ba loai ché pham rituximab dugc tao ra nhu duge mo ta trong Bang 10. Cac ché
phim tir 14 dén 16 thuong bao gdm 120 mg/mL cua rituximab, histidin/histidin-HCI 20
mM (d6 pH 5,5), trehaloza 210 mM, methionin 10mM, va bién thé PH20. Su khéc biét
gitra cac ché pham tir 14 dén 16 1a ndng do chat hoat dong bé mit khong ion: ché pham
14: Polysorbat 80 0%, ché pham 15: Polysorbat 80 0,005%, va ché phém 16: Polysorbat
80 0,06%.

Bang 10. Thanh phin ctia ché phdm

Ché pham 14 l Ché phém 15 Ché phdm 16
Rituximab 120 mg/mL (£ 10)
PS 80 0% h 0,005% 0,06%
Chat dém Histidin/histidin-HCI 20 mM

Chat 6n dinh 1 | Trehaloza 210 mM

Chét 6n dinh 2 | Methionin 10mM

b6 pH 5,5

Hyaluronidaza | HP46 c6 trinh tu SEQ ID NO: 44 (2.000 don vi/mL)
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Khi phan tich sAc ky loai trix kich ¢& dugce thuc hién trong thir nghiém do 6n dinh
dudi didu kién khéc nghiét, tie 1a & 40°C trong 7 ngay, cic ché pham tir 14 dén 16 cho
thdy céc kiéu thay doi twong tu. Cac thay ddi chinh 12 su gia ting san pham phan hiy c6
trong luong phan tir cao (HMW) va trong lugng phén tu thip (LMW) va sy gidm ham
lugng monome (it hon khoang 1,0%), va khéng c6 su khac bigt dang ké theo ché phém.
Tém lai, v6i két qua cua viéc thyuc hién phan tich sAc ky loai trir kich ¢ trong thir nghiém
d6 n dinh dudi didu kién khic nghiét, tirc 1a & 40°C, khong c6 sw khac biét dang ké vé
profil do 6n dinh giita cdc ché phim theo ndng do (tir 0 dén 0,06%) cuia polysorbat 80
(xem FIG. 14).

Vi du 21. Phuong phéap do hoat tinh enzym d6i v6i ché pham chira Rituximab va
HP46

Thu nghiém do do duc dé do hoat tinh enzym 1a phuong phap do, bang do hap thu,
mirc d6 ma chit két tu duoc tao thanh bing cach lign két axit hyaluronic con lai vé6i
albumin duoc axit hda (BSA), va khi axit hyaluronic duoc thiy phan béng PH20, mtrc do
lién két v6i albumin bi giam, dan dén do hap thu giam. BTH (Sigma) 1a san pham chuén
héa duoc pha lodng dén 1 don vi/mL, 2 don vi/mL, 5 don vi/mL, 7,5 don vi/mL, 10 don
vi/mL, 15 don vi/mL, 20 don vi/mL, 30 don vi/mL, 50 don vi/mL, va 60 don vi/mL va
duoc didu ché trong mdi éng. Miu protein da tinh ché dugc pha lodng v6i dung dich dém
pha loang enzym (Tris-HCI 20 mM, d6 pH 7,0, NaCl 77 mM, albumin huyét thanh bo
0.01% (khéi lugng/thé tich)) dén 100X, 300X, 600X, 1200X, va 2400X va dugc dicu ché
trong mdi 6ng. Trong cac 6ng mdi, dung dich hyaluronidaza, c6 nong do 1a 3 mg/mL,
duoc pha lodng gip 10 1an dén ndng do 1a 0,3 mg/mL sao cho thé tich ciia mdi 6ng trd
thanh 180 pL. 60 pL mau chta hyaluronidaza dugc bd sung vao dung dich axit
hyaluronic di pha lodng, dugc tron véi né, va duge cho phan mg & 37°C trong 45 phut.
Sau khi phan ung hoan thanh, 50 pL enzym phan tmg va 250 pL dung dich albumin c6
tinh axit dugc bd sung vao mdi giéng cua dia 96 giéng va duge lic trong 10 phut, va sau
d6 @6 hap thu & 600 nm duge do bang cach sir dung quang pho ké.

Péi vi két qua ciia vie thuce hién hoat tinh phén tich trong thir nghiém do on dinh
duéi diéu kién khic nghiét, ma, & 40°C trong 7 ngay, da xac nhén rang noéng do

polysorbat 80 cang cao thi hoat tinh giam theo thoi gian cang nhiéu (xem FIG. 15).
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Vi du 22. Phuong phap do hoat tinh enzym trong ché pham cia cac san pham c6
ban trén thi truong khong chira Polysorbat

Hai loai ché phém rituximab c6 ban trén thi truong dugce diéu ché nhu duge md ta
trong Bang 11. Ché phdm 17 1a chit dém c6 ban trén thi trudng cho ché pham tiém dudi
da, va ché pham 18 Ia chit dém c6 ban trén thi truong cho ché pham tiém trong tinh
mach. Ché phim 17 va 18 chira bién thé PH20 va rituximab ¢ 120 mg/mL va 100 mg/mL,

tvong ung, nhung khong chira polysorbat 80 khac voi ché pham cua san pham c6 bén trén

thi truong.

Bang 11. Thanh phan cua ché pham

Ché pham 17

Ché pham 18

Rituximab

120 mg/mL

100 mg/mL

Chat dém

Histidin/histidin-HCI 20 mM

Natri xitrat 25 mM

Chét 6n dinh 1

Trehaloza 210 mM

NaCl 145 mM

Chéit 6n dinh 2 | Methionin 10mM Methionin 10mM
bo pH 5,5 6,5
Hyaluronidaza | HP46 co trinh tw SEQ ID NO: 44 (2.000 don vi/mL)

Thtr nghiém do do duc dé do hoat tinh enzym la phuong phép do, bang d6 hap thu,
muc do ma chit két tu dugc tao thanh b%mg cach lién két axit hyaluronic con lai véi
albumin duoc axit héa (BSA), va khi axit hyaluronic dugc thuy phan bé‘mg PH20, muc do
lién két véi albumin bj giam, din dén do hép thy giam. BTH (Sigma) 1a sin pham chuan
hoa dugc pha lodng dén 1 don vi/mL, 2 don vi/mL, 5 don vi/mL, 7,5 don vi/mL, 10 don
vi/mL, 15 don vi/mL, 20 don vi/mL, 30 don vi/mL, 50 don vi/mL, va 60 don vi/mL va
duoc didu ché trong moi dng. Mau protein da tinh ché duogc pha lodng véi dung dich dém
pha lodng enzym (Tris-HCI 20 mM, d6 pH 7,0, NaCl 77 mM, albumin huyét thanh bo
0.01% (khdi lwong/thé tich)) dén 100X, 300X, 600X, 1200X, va 2400X va dugc didu ché
trong moi ong. Trong cac 6ng méi, dung dich hyaluronidaza, c6 nong do 1a 3 mg/mL,

duoc pha lodng glp 10 lan dén ndng do 1a 0,3 mg/mL sao cho thé tich cua mdi ong trd
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thanh 180 pL. 60 pL miu chia hyaluronidaza dugc bd sung vao dung dich axit
hyaluronic da pha lodng, dugc trdn véi nd, va duge cho phan umg ¢ 37°C trong 45 phut.
Sau khi phan ting hoan thanh, 50 pL enzym phan tmg va 250 puL dung dich albumin co
tinh axit duge bd sung vao moi giéng cua dia 96 giéng va dugc lic trong 10 phut, va sau
d6 do hap thu & 600 nm dugc do bing cach st dung quang phé ké.

Déi v6i két qua ciia viée thye hién hoat tinh phén tich trong thir nghiém d 6n dinh
dudi didu kién khic nghiét, ma, & 40°C trong 6 ngay, dd xdc nhan rang hoat tinh cao dugc
duy tri ngay ca ¢ ché phém khong chira polysorbat 80, va cu thé 1a ché phém 18 duogc duy
tri hoat tinh cao (xem FIG. 16).

Vi du 23. Phat trién ché pham

Bén loai ché pham pembrolizumab dugc diéu ché nhu duoc mod ta trong Bang 12.
Ché pham 19, 20, va 21 thudong bao gom 25 mg/mL cua pembrolizumab, histidin 10 mM
(d6 pH 5.5), sucroza 7%, methionin 10mM, va bién thé PH20. Su khac biét gifta cac ché
pham tir 19 dén 21 12 ndng d6 chat hoat dong bé mat khong ion: ché pham 19: Polysorbat
80 0%, ché pham 20: Polysorbat 80 0,005%, va ché pham 21: Polysorbat 80 0,02%. Ché
pham 22 chira 25 mg/mL ciia pembrolizumab va bao gom histidin 10 mM (do pH 5.5),
trehaloza 210 mM, methionin 10mM, polysorbat 80 0,02%, va bién thé PH20.

Bang 12. Thanh phén ctia ché phém

Chéphim 19 | Ché pham20 | Chéphim21 |  Ché pham 22
| Khang the | Pembrolizumab (25 }ng/mL) S
Chat dém Histidin 10 mM (do pH 5,5)
. Trehaloza
Chat 6n dinh 1 Sucroza 7% Sucroza 7% Sucroza 7%
210 mM
s Methionin Methionin Methionin o
Chat 6on dinh 2 Methionin 10mM
10mM 10mM 10mM
Polysorbat 80 0% 0,005% 0,02% 0,02%
Hyaluronidaza | HP46 c6 trinh tw SEQ ID NO: 44 (2.000 don vi/mL)

Vidu 24 Phuong phap do st dung quang phd ké
Ché phém 19, 20, 21, va 22 duge d¢ yén trong 7 ngay ¢ 40°C, va su thay doi veé

ndéng do protein dugce phan tich bang cach st dung quang phé ké do Beckman san XUuat.
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Mbi mau duoc pha lodng v&i nude ct sao cho ndng d6 cia mau 1a 0,4 mg/mL, va sau d6
d6 hép thu ctia protein ¢ 280 nm duoc do bang cach st dung quang phd ké.

Trong thir nghiém do dn dinh dudi diéu kién khic nghiét, tirc 1a & 40°C trong 7
ngay, khong c6 sy thay d6i dang ké vé ndng do protein cia cac ché pham tir 19 dén 22.

Vi du 25. Nghién ctru ty 1é monome cua Pembrolizumab trong mdi ché pham bang
cach st dung sdc ky loai trir kich c&

P& phan tich sic ky loai trir kich ¢&, hé théng HPLC c6 san tir Shimadzu
Prominence va dudi dang cot, TSK-gel G3000SWXL (7,8 X 300 mm, 5 um) va cot bao
vé TSK (6,0 x 4,0 mm, 7 pm) dugc su dung. Ddi véi pha dong, kali phosphat 0,2 M (do
pH 6.,2) chtra kali clorua 0,25 M dugc st dung. Phan tich dugc thuc hign trong 35 phut
bang cach ap dung phuong thirc tich dang dong & Iuu lugng 0,5 mL/phut. Mau duogc pha
lodng v&i dung moi phan tich sao cho ndng do cudi 1a 10 mg/mL, va sau khi tiém 20 pL
mau vao cot HPLC, do hép thu cta dung dich rira gidi cot ¢ 280 nm dugc do. Ty 1€
monome ctia Pembrolizumab trong sc ky dd HPLC duogc tinh toan va veé db thi.

Khi phan tich sc ky loai trir kich ¢& dugc thyc hién trong thir nghiém do 6n dinh
duéi didu kien khic nghiét, tie 1a & 40°C trong 7 ngdy, ché pham 19, 20, 21, va 22 cho
thdy cac kiéu thay dbi twong tu. Khong co sy khic biét dang ké theo ché pham trong md
hinh thay doi ctia cac san pham phén huy c6 trong lugng phan tir cao (HMW) va trong
lvong phan tir thdp (LMW). Tém lai, voi két qua cua viée thuc hién phan tich sc ky loai
trir kich ¢& trong thir nghiém d¢ on dinh dudi didu kién khéc nghiét, tirc 1a & 40°C, ché
phim 19, 20, 21, va 22 da khong the hién sw khac biét dang ké bt ky, va ciing khong c6
su khac biét theo loai duong (xem FIG. 17). Cac két qua nay phu hop véi cac két qua cla
céc trudng truong hop cua trastuzumab va rituximab theo cac vi du trude do.

Vi du 26. Phuong phéap do hoat tinh enzym d6i v6i ché pham chira Pembrolizumab
va HP46

Thir nghiém do do duc dé do hoat tinh enzym 1a phuong phap do, béng do hép thu,
muc do ma chit két tu dugce tao thanh bang cach lién két axit hyaluronic con lai v&i
albumin duoc axit hoa (BSA), va khi axit hyaluronic duoc thuy phéan bé“mg PH20, muc do
lién k&t v6i albumin bi giam, din dén d¢ hép thu giam. BTH (Sigma) la san phim chuan
hoa dugce pha loang dén 1 don vi/mL, 2 don vi/mL, 5 don vi/mL, 7,5 don vi/mL, 10 don
vi/mL, 15 don vi/mL, 20 don vi/mL, 30 don vi/mL, 50 don vi/mL, va 60 don vi/mL va
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dwoc didu ché trong mdi dng. Mau protein da tinh ché dugc pha loang v6i dung dich dém
pha lodng enzym (Tris-HCI 20 mM, do pH 7,0, NaCl 77 mM, albumin huyét thanh bo
0.01% (khéi lugng/thé tich)) dén 100X, 300X, 600X, 1200X, va 2400X va dugc dicu ché
trong mdi 6ng. Trong cac éng mai, dung dich hyaluronidaza, c6 ndng do 1a 3 mg/mL,
duoc pha lodng gap 10 lAn dén ndng do 1a 0,3 mg/mL sao cho thé tich cia mdi dng trd
thanh 180 pL. 60 pL mau chira enzym dugc b6 sung vao dung dich axit hyaluronic da pha
logng, dugc tron v&i nd, va duge cho phan ing & 37°C trong 45 phut. Sau khi phan ung
hoan thanh, 50 pL enzym phin Gng va 250 pL dung dich albumin c6 tinh axit duge bd
sung vao mdi giéng cia dia 96 giéng va dugc lic trong 10 phut, va sau d6 do hép thu &
600 nm duoc do bang cach sir dung quang phd ké.

Di véi két qua cua viec thuc hién hoat tinh phén tich trong thir nghiém do on dinh
duéi didu kién khéc nghiét, tic 1a & 40°C trong 7 ngdy, di xac nhan rang khi nong do
polysorbat 80 tang Ién, su giam hoat tinh theo thoi gian la khé 16n. Ciing da xac nhan rang
khi bao gdm ciing mot lugng polysorbat 80, sy giam hoat tinh nhé hon trong ché pham
chira trehaloza so v&i trong ché pham chira sucroza (xem FIG. 18).

Vi du 27. Profil pH-hoat tinh cuia HP46 va HW2 kiéu dai

DPéi véi thir nghiém dé xac nhan profil pH-hoat tinh ciia HP46 va HW2 kiéu dai,
phuong phap tha nghiém do do duc vi md dugce su dung. Chét dém axit hyaluronic dé hoa
tan axit hyaluronic dudi dang co chét va chit dém enzym dé pha lodng enzym dugc chuan
bi cho moi do pH.

Tong ba dia 96 giéng duge chuén bi cho phan (g gilta enzym va co chét va duge
chi dinh 1a A, B, va C, va thir nghiém dugc thue hién.

Chét dém axit hyaluronic & do pH 4,0, 4,5, hodc 5,0 dugc diéu ché bang cach st
dung axit axetic 20 mM va NaCl 70 mM, va dung dich axit hyaluronic & d6 pH 5.5, 6,0,
6.5, 7,0, hoac 8,0 dugc tao ra béng céch st dung natri phosphat 20 mM va NaCl 70 mM.
20 mg cua axit hyaluronic duoc hoa tan trong 10 mL cta mdi chit dém axit hyaluronic da
didu ché dé tao ra dung dich co chét axit hyaluronic cudi, ma sau d6 duge pha loang véi
m3i chét dém axit hyaluronic dugc didu ché theo do pH dé tao ra 500 pL dung dich thu
dugc dén ndng do 0,1 mg/mL, 0,25 mg/mL, 0,45 mg/mL, hoge 0,7 mg/mL, va 100 uL

mdi dung dich duge phén phdi vao mdi giéng cua dia 96 giéng dugc chi dinh 1a A, Chat
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dém axit hyaluronic, dugc pha loang va duge didu ché theo ndng do, dugc st dung lam
duong cong hiéu chinh dé do ndng d¢ axit hyaluronic.

Chat dém enzym & do pH 4,0, 4,5, hoac 5,0 duge didu ché bﬁng cach stir dung axit
axetic 20 mM. 0,01% (khéi lugng/thé tich) BSA, va NaCl 70 mM, va chdt dém enzym &
do pH 5.5, 6,0, 6,5, 7,0, hodc 8,0 dugc didu ché béng cach sir dung natri phosphat 20 mM,
0,01% (khéi lugng/thé tich) BSA, va NaCl 70 mM.

Enzyme HP46 va HW2 kiéu dai duoc pha lodng v6i enzym chat dém duoc diéu
ché theo do pH dén 10 don vi/mL, va 50 pL dung dich tao thanh dugc phéan phdi vao mdi
giéng cua dia 96 giéng dugc chi dinh 1a B.

50 pL mau duge chuyén tir mdi giéng clia dia 96 giéng dugc chi dinh 13 A vao moi
giéng cua dia 96 giéng duogc chi dinh 1a B, tiép theo 1a cho phéan tmg xay ra trong tu u
dang lac & 37°C trong 45 phit. 15 phit trude khi phan mg hoan thanh, 200 pL dung dich
albumin ¢6 tinh axit duoc phan phéi vao mdi giéng cia dia 96 giéng duogc chi dinh 1a C va
duoc diéu ché, va khi phan tng co chét enzym duoc hoan thanh, 40 pL mau duogc chuyén
tr mdi giéng cia dia 96 giéng dugc chi dinh 1a B vao mdi giéng cia dia 96 giéng dugce chi
dinh 14 C, tiép theo 1a cho phan ting xdy ra trong 20 phit. Sau 20 phut, do hép thu & 600
nm duge do, va luong axit hyaluronic du sau phan tmg co chit enzym dugc tinh toan, va
profil hoat tinh ciia enzym theo d¢ pH dugc hoan thanh (xem FIG. 19).

Vi du 28. Thir nghiém déi v6i duge dong hoc bang cach sir dung ché pham tiém
dudi da Herceptin va Trastuzumab va HP46 ¢ chudt Sprague-Dawley

Dé kiém tra licu ché phdm tiém dudi da chira trastuzumab va HP46 c6 thé hién
cing dic tinh duge dong hoc nhu dac tinh dugc dong hoc cua ché phém tiém dudi da
Herceptin hay khéng, thi nghiém dugc thuc hién bang cach st dung chudt Sprague-
Dawley 9 tudn tudi. Liéu Herceptin va trastuzumab duge dung la 18 mg/kg trong lugng
co thé chudt, lwong rHUPH20 duge bao gdm trong ché pham tiém dudi da Herceptin la
100 U, va luong HP46 ciing la 100 U. Trong thur nghiém dugc dong hoc, trastuzumab va
HP46 cho thdy cing dién tich dudi duong cong (AUC-Area Under the Curve) nhu cua
ché phém tiém dudi da Herceptin (xem FIG. 20).

Kha ning 4p dung cong nghi€p

Dugc pham theo séng ché ¢6 thé duge st dung dé tiém dudi da va cling rat 6n

dinh, va hoat tinh cua bién thé PH20 cung v6i duge chét, tot hon 1a duoc chit khang thé
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hodc cac dang tuong tw, co thé dugc duy tri trong mot thoi gian dai. Do do, duge phém
ndy c6 thé gop phan vao viée 1am giam khong chi trong chi phi san xuét ché pham tiém
dudi da ma ca trong chi phi y t€, va rAt hiéu qua vé mat tién lgi cia bénh nhan.

Mic du cac phuong an duge uu tién hon cta sang ché d3 duoc boc 19 nham muc
dich minh hoa, nguoi co hiéu biét trung binh trong linh vuc k¥ thuat nay s& hiéu réng co
thé thuc hién cac cai bién, bd sung va thay thé khac nhau ma khong vuot ra khoi pham vi

va tinh than cta sang ché nhu dugc boc 19 trong yéu cau bao ho kém theo.
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YEU CAU BAO HO

1. Ché phim bao gom:
(a)  pembrolizumab; va
(b)  bién thé PH20 ¢6 trinh tw SEQ ID NO:1, trong dé bién thé PH20 nay bao
gom:
(i) céc thay thé cta cac gbc axit amin M345T, S347T, M348K, K349E, L352Q,
1.353A, 13541, D355K, N356E, E359D, va 1361T trong SEQ ID NO: 1, va cac mat
doan cua cac géc axit amin M1-T35, M1-1L36, M1-N37, M1-F38, M1-R39, M1-
A40, hodac M1-P41 ¢ dau tan cung N cua SEQ ID NO: 1; hodc
(ii) cac thay thé cla cac gdc axit amin M345T, S347T, M348K, K349E, L.352Q,
1.353A. L3541, D355K, N356E, E359D, va I361T trong SEQ ID NO: 1; cac mat
doan cua cac géc axit amin M1-T35, M1-L36, M1-N37, M1-F38, M1-R39, M1-
A40. hosic M1-P41 & du tan cing N ciia SEQ ID NO: 1; va cac mét doan cua tat
ca cac gbe axit amin sau 1465, D466, A467, F468, K470, P4T71, P472, M473,
E474, T475, E476, P478, 1480, Y482, A484, P486, T488, hodc S490 ¢ dau tan
cung C cta SEQ ID NO: 1.

2. Ché pham theo diém 1, trong d6 bién thé PH20 nay bao gdm céc thay thé cua cac
gbe axit amin M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K,
N356E, E359D, va 1361T trong SEQ ID NO: 1, va céc mat doan ctia céc goc axit amin
MI1-T35, M1-136, M1-N37, M1-F38, M1-R39, M1-A40, hoic M1-P41 ¢ dau tan
cung N cta SEQ ID NO: 1

3. Ché phim theo diém 1, trong d6 bién thé PH20 nay bao gom céc thay thé cua cac
gbc axit amin M345T, $347T, M348K, K349E, 1352Q, L353A, L3541, D355K,
N356E. E359D, va 1361T trong SEQ ID NO: 1; cdc mat doan ctia cac gc axit amin
MI_T35, MI-L36, MI1-N37, M1-F38, M1-R39, M1-A40, hogc M1-P41 & dau tan
cung N cta SEQ ID NO: 1; va cac mAt doan cua tat ca cac gbc axit amin sau 1465,
D466, A467, F468, K470, P471, P472, M473, E474, T4T5, E476, P478, 1480, Y482,
A484, P486, T488, hodc S490 & dau tan cung C ciia SEQ ID NO: 1.
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4. Ché pham theo diém 2, trong do bién thé PH20 con bao gbm thay thé cta mot hodc
nhidu gdc axit amin dwgc chon tir nhém bao gdm T341S, L342W, S343E, [344N, va
N363G.

5. Ché pham theo diém 3, trong d6 bién thé PH20 con bao gom thay thé cia mot hodc
nhidu gbc axit amin duoc chon tir nhom bao gom T341S, L342W, S343E, I344N, va
N363G.

6. Ché pham theo diém 2, trong do bién thé PH20 nay bao gom céc thay thé axit amin
duoc liét ké trong nhom bat ky trong s6 cac nhom sau:

(a) T341S, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L.352Q), L353A,
13541, D355K, N356E, E359D, va I361T;

(b) 1.342W, S343E, 1344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541,
D355K, N356E, E359D, va [361T;

(c) M345T, S347T, M348K, K349E, L.352Q, L353A, 1.3541, D355K, N356E, E359D,
val361T; va

(d) M345T, S347T, M348K, K349E, L352Q, 1.353A, L3541, D355K, N356E, E359D,
[361T, va N363G.

7. Ché pham theo diém 3, trong d6 bién thé PH20 nay bao gOm céc thay thé axit amin
duoc liét ké trong nhom bat ky trong s6 cac nhom sau:

(a) T341S, L342W, S343E, 1344N, M345T, S347T, M348K, K349E, L.352Q), L353A,
13541, D355K, N356E, E359D, va 1361T;

(b) L342W, S343E, [344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541,
D355K, N356E, E359D, vaI361T;

(c) M345T, S347T, M348K, K349E, 1.352Q, L353A, L3541, D355K, N356E, E359D,
val361T; va

(d) M345T, S347T, M348K, K349E, L352Q, L.353A, L3541, D355K, N356E, E359D,
1361T, va N363G.
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Ché phim theo diém 2 hodc 3, trong d6 bién thé PH20 nay bao gom cac thay thé

axit amin duoc liét ké trong nhém bat ky trong sb cac nhom sau:

(a) 1344N, M345T, S347T, M348K, K349E, 1.352Q, L353A, L3541, D355K, N356E,
E359D, va 1361T; va

(b) S343E, [344N, M345T, S347T, M348K, K349E, L352Q, L353A, L3541, D355K,
N356E, E359D, va I361T.

10.

11

12.

13.

Ché pham bao gbm:

(a)  pembrolizumab; va

(b)  bién thé PH20, trong d6 bién thé PH20 nay bao gbm trinh tir axit amin bat
ky trong sé SEQ ID NO: 5, va 7-50.

Ché phim bao gom:

(a)  pembrolizumab; va

(b)  bién thé PH20, trong d6 bién thé PH20 nay bao gom trinh tw axit amin SEQ
ID NO:5,9, 11,12, 13, 16, 17, 19, 22, 23, 24, 27, 32, 33, 34, 35, 36, 37, 38, 39, 40,
42,43, 44, 45,46, 47, 48, 49, hodc 50.

.Ché pham bao gom:

(a)  pembrolizumab; va

(b)  bién thé PH20, trong d6 trinh ty axit amin cua bién thé PH20 nay bao gém
trinh tu axit amin SEQ ID NO:5, 9, 11, 12, 13, 16, 17, 19, 22, 23, 24, 27, 32, 33,
34,35, 36, 37, 38, 39, 40, 42, 43, 44, 45, 46, 47, 48, 49, hodc 50.

Ché pham bao gom:

(a)  pembrolizumab; va

(b)  bién thé PH20, trong d6 bién thé PH20 nay bao gdm trinh ty axit amin SEQ
ID NO:44.

Ché phém bao gom:
(a)  pembrolizumab; va
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(b)  bién thé PH20, trong dé trinh ty axit amin ctia bién thé PH20 nay bao gom
trinh tu axit amin SEQ ID NO:44.

14.Ché phdm theo diém 12 hodc 13, trong d6 ché pham nay bao gém 25 mg/ml
pembrolizumab va 2.000 don vi/ml bién thé PH20.

15. Ché pham theo diém 12 hodc 13, trong d6 ché pham nay bao gdm 25 mg/ml
pembrolizumab, 2.000 don vi/ml bién thé PH20, 10 mM dung dich dém histidin (pH

5,5), sucroza 7%, va 10 mM methionin.

16. Ché pham theo diém 15, trong d6 ché pham nay con bao gém polysorbat 80
0,005% hoac 0,02%.

17. Ché pham theo diém 12 hodc 13, trong do6 ché pham niy bao gdm 25 mg/ml
pembrolizumab, 2.000 don vi/ml bién thé PH20, 10 mM dung dich dém histidin (pH

5,5), 210 mM trehaloza, 10 mM methionin, va polysorbat 80 0,02%.

18.Ché pham theo diém bét ky trong s6 cac diém tir 1 dén 17, trong d6 ché pham nay

1a ché pham dé tiém duéi da.
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Met

135

Arg

Arg

Glu

Phe

Leu

215

Lys

Asp

Ile

Arg

Lys

295

Gln

Leu

120

Pro

Pro

Ser

Ala

Leu

200

Trp

Pro

Asp

Tyr

Asn

280

Ser

vVal

47545

105

Gln

Val

Thr

Ile

Thr

185

Val

Gly

Gly

Leu

Leu

265

Arg

Pro

Leu

Asp

Asp

Trp

Glu

170

Glu

Glu

Tyr

Tyr

Ser

250

Asn

Val

Leu

Lys

His

Asn

Ala

155

Leu

Lys

Thr

Tyr

Asn

235

Trp

Thr

Arg

Pro

Phe
315

Leu

Leu

140

Arg

Val

Ala

Ile

Leu

220

Gly

Leu

Gln

Glu

Val

300

Leu

Asp

125

Gly

Asn

Gln

Lys

Lys

205

Phe

Ser

Trp

Gln

Ala

285

Phe

Ser

110

Lys

Met

Trp

Gln

Gln

190

Leu

Pro

Cys

Asn

Ser

270

Ile

Ala

Gln

Ala

Ala

Lys

Gln

175

Glu

Gly

Asp

Phe

Glu

255

Pro

Arg

Tyr

Asp

Lys

Val

Pro

160

Asn

Phe

Lys

Cys

Asn

240

Ser

vVal

Val

Thr

Glu
320

74/194



Leu

vVal

Leu

Val

Gly

385

Asn

Val

Phe

vVal

Ile

465

Phe

Ser

vVal

Ile

Leu

Thr

370

Val

Pro

Arg

Tyr

Lys

450

Asp

Tyr

Ile

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

Tyr

Trp

Asp

355

Leu

Cys

Asp

Gly

Cys

435

Asp

Ala

Asn

Leu

2
26
PRT

Thr

Gly

340

Asn

Ala

Ile

Asn

Lys

420

Ser

Thr

Phe

Ala

Phe
500

Trinh tu

Phe

325

Thr

Tyr

Ala

Arg

Phe

405

Pro

Cys

Asp

Leu

Ser

485

Leu

Gly

Leu

Met

Lys

Lys

390

Ala

Thr

Tyr

Ala

Lys

470

Pro

Ile

Glu

Ser

Glu

Met

375

Asn

Ile

Leu

Ser

Val

455

Pro

Ser

Ile

nhén tao

Thr

Ile

Thr

360

Cys

Trp

Gln

Glu

Thr

440

Asp

Pro

Thr

Ser

47545

vVal

Met

345

Ile

Ser

Asn

Leu

Asp

425

Leu

vVal

Met

Leu

Ser
505

Ala

330

Arg

Leu

Gln

Ser

Glu

410

Leu

Ser

Cys

Glu

Ser

490

vVal

Leu

Ser

Asn

val

Ser

395

Lys

Glu

Cys

Ile

Thr

475

Ala

Ala

Gly

Met

Pro

Leu

380

Asp

Gly

Gln

Lys

Ala

460

Glu

Thr

Ser

Ala

Lys

Tyr

365

Cys

Tyr

Gly

Phe

Glu

445

Asp

Glu

Met

Leu

Ser

Ser

350

Ile

Gln

Leu

Lys

Ser

430

Lys

Gly

Pro

Phe

Gly

335

Cys

Ile

Glu

His

Phe

415

Glu

Ala

val

Gln

Ile
495

Ile

Leu

Asn

Gln

Leu

400

Thr

Lys

Asp

Cys

Ile

480

Val

75/194



<220>
<223> C&u truc
<400> 2

Met Ala Thr Gly
1

Cys Leu Pro Trp

20
<210> 3
<211> 18
<212> PRT
<213> Trinh tu
<220>
<223> C&u truc
<400> 3

Met Lys Trp Val
1

Tyr Ser

<210> 4

<211> 21

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

<223> Ciu truc
<400> 4

Met Ala Ala His
1

Asp Met Ala Gln
20

<210> 5

<211> 455

<212> PRT

<213> Trinh tu

47545

76/194

téng hop

Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu
5 10 15

Leu Gln Glu Gly Ser Ala
25

nhén tao

téng hop

Thr Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala
5 10 15

nhan tao

téng hop
Leu Leu Pro Ile Cys Ala Leu Phe Leu Thr Leu Leu

5 10 15

Gly

nhén tao



47545

<220>
<223> Cu truc tdng hop

<400> 5
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro

1 5 10

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu
20 25

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly
35 40

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val
50 55

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr
65 70

Gln Lys Ile Ser Leu Gln Asp His Leu Asp
85 90

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly
100 105

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn
115 120

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln
130 135

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys
145 150

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys
165 170

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe
180 185

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Val

Lys

Pro

Arg

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Pro

Phe

Arg

45

Leu

Gly

Lys

vVal

Pro

125

Asn

Phe

Lys

Cys

Asn

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

Tyr

190

Val

Leu

15

Glu

Asn

Tyr

Ile

Asp

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

Ile

77/194



Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

195

Asn

Ser

vVal

Ala

Asp

275

Gly

Leu

Met

Lys

Lys

355

Ala

Thr

Tyr

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

340

Asn

Ile

Leu

Ser

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Trp

Gln

Glu

Thr
405

Leu

Leu

230

Arg

Pro

Leu

val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Gly

Val

Ser

360

Lys

Glu

Cys

47545

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu
410

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

205

Ser

vVal

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Thr

Ala

Ser

Arg

270

Leu

val

Ala

Val

Gly

350

Asn

Val

Phe

val

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys
415

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp
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Thr Asp Ala

Phe Leu Lys

435

Ala Ser Pro

450

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

<220>
<223>

<400>

Leu

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

6
455
PRT

Val
420

Pro

Ser

Trinh tu

cdu truc

6

Phe

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp
115

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Asp Val Cys

Pro Met Glu

Thr Leu Ser
455

nhan tao

téng hop

Ala Pro Pro

Pro Ser Glu

Leu Phe Ser

vVal Thr Ile
55

Ser Ile Thr
70

Leu Gln Asp
85

Pro Val Asp

Pro Thr Trp

47545

Ile Ala Asp Gly Val Cys Ile Asp Ala

425

430

Thr Glu Glu Pro Gln Ile Phe Tyr Asn

440

val

Phe

Phe

40

Phe

Gly

His

Asn

Ala
120

Ile

Cys

25

Ile

Tyr

Val

Leu

Leu

105

Arg

Pro Asn
10

Leu Gly

Gly Ser

Val Asp

Thr Val

75

Asp Lys
90

Gly Met

Asn Trp

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

445

Pro

Phe

Arg

45

Leu

Gly

Lys

vVal

Pro
125

Phe

Asp

Ile

Gly

Gly

Lys

Ile

110

Lys

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val
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Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Gly

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Leu

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Leu

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

vVal

Leu

Lys

Ala

295

Arg

Leu

Gln

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Ala

47545

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

val

265

Leu

Gly

Lys

Pro

Leu

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Phe

330

Cys

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Leu

Glu

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

val

Thr

Glu

285

Ile

Gln

Asn

Gln

vVal

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

Val

Gly

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

vVal

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

vVal

Tyr

Trp

Lys

320

Ser

Cys
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Ile Arg

Asn Phe
370

Lys Pro
385

Ser Cys

Thr Asp

Phe Leu

Ala Ser
450

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

<220>
<223>

<400>

Leu Asn

Ala Trp

Leu Asp

340

Lys Asn
355

Ala Ile

Thr Leu

Tyr Ser

Ala Val
420

Lys Pro
435

Pro Ser

9
455
PRT
Trinh tu

C&u truc

Phe Arg

Asn Ala
20

Met Ser
35

Thr Gly Gln Gly

Trp Asn Ser
Gln Leu Glu

375

Glu Asp Leu
390

Thr Leu Ser

405

Asp Val Cys

Pro Met Glu

Thr Leu Ser
455

nhan tao

téng hop

Ala Pro Pro

Pro Ser Glu

Leu Phe Ser

Val Thr Ile

Ser

360

Lys

Glu

Cys

Ile

Thr
440

vVal

Phe

Phe

40

Phe

47545

345

Asp

Gly

Gln

Lys

Ala

425

Glu

Ile

Cys

Ile

Tyr

Tyr

Gly

Phe

Glu

410

Asp

Glu

Pro

10

Leu

Gly

Val

Leu

Lys

Ser

395

Lys

Gly

Pro

Asn

Gly

Ser

Asp Arg

His

Phe

380

Glu

Ala

Val

Gln

Val

Lys

Pro

Leu

365

Thr

Lys

Asp

Cys

Ile
445

Pro

Phe

Arg

45

Leu

350

Asn

Val

Phe

val

Ile

430

Phe

Phe

Asp

Ile

Gly

Pro

Arg

Tyr

Lys

415

Asp

Tyr

Leu

15

Glu

Asn

Tyr

Asp

Gly

Cys

400

Asp

Ala

Asn

Trp

Pro

Ala

Tyr

81/194



Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

vVal

Ala

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys
260

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Ile

70

Gln

vVal

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

47545

Val

Leu

Leu

105

Arg

vVal

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

vVal
265

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

10

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Gly

Lys

vVal

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

Tyr

190

vVal

Thr

Ala

Ser

Arg
270

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Pro

80

Ile

Trp

vVal

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val
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Phe

Thr

Gly

305

Glu

Gly

Ile

Asn

Lys

385

Ser

Thr

Phe

Ala

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

Leu

Ser
450

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

Asp

275

Gly

Leu

Met

Leu

Lys

355

Ala

Thr

Tyr

Ala

Lys
435

Pro

8
455
PRT

Gln

Glu

Ser

Asp

Leu

340

Asn

Ile

Leu

Ser

Val

420

Pro

Ser

Trinh tu

Val

Thr

Ile

Thr

325

Cys

Trp

Gln

Glu

Thr

405

Asp

Pro

Thr

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Val

Met

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

Glu

Ser
455

nhéan tao

Phe

280

Leu

Thr

Gly

Ala

Ser

360

Lys

Glu

Cys

Ile

Thr
440

47545

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Ala

425

Glu

Ser

Ala

Glu

Phe

330

Cys

Tyr

Gly

Phe

Glu

410

Asp

Glu

11

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Gly

Pro

Asp

Gly

300

Cys

Leu

Glu

His

Phe

380

Glu

Ala

Val

Gln

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Cys

Ile
445

Leu

Val

Ala

Val

Gly

350

Asn

Val

Phe

Val

Ile

430

Phe

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Asp

Tyr

Tyr

Trp

Lys

320

Ser

Cys

Asp

Gly

Cys

400

Asp

Ala

Asn

83/194



47545

<220>
<223> C&u truc tdéng hop

<400> 8

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro
1 5 10

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu
20 25

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly
35 40

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val
50 55

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr
65 70

Gln Lys Ile Ser Leu Gln Asp His Leu Asp
85 90

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly
100 105

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn
115 120

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln
130 135

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys
145 150

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys
165 170

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe
180 185

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser

12

Asn

Gly

Ser

Asp

vVal

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Pro

Phe

Arg

Leu

Gly

Lys

Val

Pro

125

Asn

Phe

Lys

Cys

Asn

Phe

Asp

Ile

Gly

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

Tyr

190

Val

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

Ile

84/194



Lys

Tyr

225

Leu

Pro

Phe

Thr

val

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Ser

Tyr

Ala

Arg

Phe

370

Pro

Cys

195

Asn

Ser

val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr
405

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Gly

val

Ser

360

Lys

Glu

Cys

47545

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu
410

13

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Thr

Ala

Ser

Arg

270

Leu

vVal

Ala

Val

Gly

350

Asn

Val

Phe

Val

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

vVal

Pro

Arg

Tyr

Lys
415

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp
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Thr Asp Ala Val

420

Phe Leu Lys Pro

435

Ala Ser Pro Ser

450

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

<220>
<223>

<400>

Leu

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

455
PRT
Trinh tu

cdu truc

Phe Arg

Asn Ala
20

Met Ser
35

Gln Gly

Ile Asp

Ile Ser

Tyr Met

100

Trp Arg
115

Asp Val Cys

Pro Met Glu

Thr Leu Ser
455

nhan tao

tdng hop

Ala Pro Pro

Pro Ser Glu

Leu Phe Ser

val Thr Ile
55

Ser Ile Thr
70

Leu Gln Asp
85

Pro Val Asp

Pro Thr Trp

Ile

Thr
440

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala
120

47545

Ala Asp Gly Val Cys Ile Asp Ala

425

430

Glu Glu Pro Gln Ile Phe Tyr Asn

Ile Pro
10

Cys Leu
25

Ile Gly

Tyr Val

Val Thr

Leu Asp

90

Leu Gly
105

Arg Asn

14

Asn

Gly

Ser

Asp

val

75

Lys

Met

Trp

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

445

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro
125

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

val
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Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Ar_g

Lys

260

Gln

Glu

Ser

Asp

Met

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

vVal

47545

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

vVal

265

Leu

Gly

Lys

Pro

Leu

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

15

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

Asn

Phe

Lys

Cys

Asn

205

Ser

vVal

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Val

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

val

Ala

Val

Gly

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

vVal

Tyr

Trp

Lys

320

Leu

Cys
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Ile

Asn

Lys

385

Ser

Thr

Phe

Ala

Arg

Phe

370

Pro

Cys

Asp

Leu

sSer
450

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

<220>
<223>

<400>

Leu

Ala

Leu

Thr

Asn

Trp Asn

Asp

Gly Gln

Lys
355

Ala

Thr

Tyr

Ala

Lys
435

Pro

10
455
PRT

340

Asn

Ile

Leu

Ser

Val

420

Pro

Ser

Trinh tu

c4u truc

10

Phe

Met
35

Arg

Ala
20

Ser

Gly

Trp

Gln

Glu

Thr

405

Asp

Pro

Thr

Asn Ser

Leu Glu
375

Asp Leu

390

Leu Ser

Val Cys

Met Glu

Leu Ser
455

nhan tao

tdng hop

Ala

Pro

Leu

Val

Pro Pro

Ser Glu

Phe Ser

Thr Ile

Ser

360

Lys

Glu

Cys

Ile

Thr
440

vVal

Phe

Phe

40

Phe

47545

345

Asp

Gly

Gln

Lys

Ala

425

Glu

Ile

Cys

25

Ile

Tyr

Tyr

Gly

Phe

Glu

410

Asp

Glu

Pro
10

Leu

Gly

Val

16

Leu His

Lys Phe

380

Ser Glu

395

Lys Ala

Gly Val

Pro Gln

Asn Val

Gly Lys

Ser Pro

Asp Arg

Leu

365

Thr

Lys

Asp

Cys

Ile
445

Pro

Phe

Arg

45

Leu

350

Asn

Val

Phe

Val

Ile

430

Phe

Phe

Asp

Ile

Gly

Pro

Arg

Tyr

Lys

415

Asp

Tyr

Leu

15

Glu

Asn

Tyr

Asp

Gly

Cys

400

Asp

Ala

Asn

Trp

Pro

Ala

Tyr
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Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys
260

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Ile

70

Gln

Val

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

val

Leu

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

47545

val

Leu

Leu

105

Arg

val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val
265

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

17

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Gly

Lys

Val

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

Tyr

190

val

Thr

Ala

Ser

Arg
270

Ile

Asp

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val
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Phe

Thr

Val

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

Phe

Ala

Thr

Phe

290

Ser

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

Leu

Ser
450

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

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Ala

Lys
435

Pro

11
455
PRT

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Val

420

Pro

Ser

Trinh tu

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr

405

Asp

Pro

Thr

Leu

val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

vVal

Met

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

Glu

Ser
455

nhén tao

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Ile

Thr
440

47545

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Ala

425

Glu

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu

410

Asp

Glu

18

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Gly

Pro

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

Val

Gln

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Cys

Ile
445

Leu

Val

Ala

vVal

Gly

350

Asn

vVal

Phe

val

Ile

430

Phe

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Asp

Tyr

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp

Ala

Asn
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47545

<220>
<223> C&u truc tdng hop

<400> 11

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro
1 5 10

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu
20 25

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly
35 40

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr
65 70

Gln Lys Ile Ser Leu Gln Asp His Leu Asp
85 90

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly
100 105

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn
115 120

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln
130 135

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys
145 150

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys
165 170

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe
180 185

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser

19

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro

125

Asn

Phe

Lys

Cys

Asn

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

vVal

Glu

Leu

Tyr

190

Val

Leu

15

Glu

Asn

Tyr

Ile

Asp

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

Ile
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Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Lys

355

Ala

Thr

Tyr

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

340

Asn

Ile

Leu

Ser

Asp

Tyr

Asn

245

Ser

val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr
405

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Ser

215

Asn

vVal

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

47545

Leu

Gln

Glu

vVal

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu
410

20

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Thr

Ala

Ser

Arg

270

Leu

vVal

Ala

vVal

Gly

350

Asn

vVal

Phe

vVal

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys
415

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp
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Thr Asp Ala Val

420

Phe Leu Lys Pro

435

Ala Ser Pro Ser

450

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

<220>
<223>

<400>

Leu

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

12
455
PRT

Trinh tu

Cdu truc

12

Phe

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp
115

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Asp Val Cys

Pro Met Glu

Thr Leu Ser

455

nhan tao

téng hop

Ala

Pro

Leu

vVal

Ser

Leu

85

Pro

Pro

Pro

Ser

Phe

Thr

Ile

70

Gln

Val

Thr

Pro

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

47545

Ile Ala Asp Gly Val Cys Ile Asp Ala

425

430

Thr Glu Glu Pro Gln Ile Phe Tyr Asn

440

vVal

Phe

Phe

40

Phe

Gly

His

Asn

Ala
120

Ile

Cys

25

Ile

Tyr

Val

Leu

Leu

105

Arg

Pro

10

Leu

Gly

vVal

Thr

Asp

90

Gly

Asn

21

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

445

Val Pro

Lys Phe

Pro Arg

45

Arg Leu

60

Asn Gly

Ala Lys

Ala Val

Lys Pro
125

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val
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Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

47545

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

vVal

265

Leu

Gly

Lys

Pro

Leu

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

22

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Val

Glu

Leu

Tyr

190

val

Thr

Ala

Ser

Arg

270

Leu

val

Ala

Val

Gly

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys
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Ile Arg

Asn Phe
370

Lys Pro
385

Ser Cys

Thr Asp

Phe Leu

Ala Ser
450

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

<220>
<223>

<400>

Leu Asn
1

Ala Trp

Leu Asp

340

Lys Asn
355

Ala Ile

Thr Leu

Tyr Ser

Ala Val
420

Lys Pro
435

Pro Ser

13
455
PRT
Trinh tu
Cdu truc

13

Phe Arg

Asn Ala
20

Met Ser

Thr Gly Gln Gly

Trp Asn Ser
Gln Leu Glu

375

Glu Asp Leu
390

Thr Leu Ser

405

Asp Val Cys

Pro Met Glu

Thr Leu Ser
455

nhan tao

téng hop

Ala Pro Pro

Pro Ser Glu

Leu Phe Ser

Val Thr Ile

Ser

360

Lys

Glu

Cys

Ile

Thr
440

vVal

Phe

Phe

40

Phe

47545

345

Asp

Gly

Gln

Lys

Ala

425

Glu

Ile

Cys

25

Ile

Tyr

Tyr

Gly

Phe

Glu

410

Asp

Glu

Pro
10

Leu

Gly

Val

23

Leu

Lys

Ser

395

Lys

Gly

Pro

Asn

Gly

Ser

Asp Arg

His

Phe

380

Glu

Ala

vVal

Gln

Val

Lys

Pro

Leu

365

Thr

Lys

Asp

Cys

Ile
445

Pro

Phe

Arg

Leu

350

Asn

vVal

Phe

Val

Ile

430

Phe

Phe

Asp

30

Ile

Gly

Pro

Arg

Tyr

Lys

415

Asp

Tyr

Leu

15

Glu

Asn

Tyr

Asp

Gly

Cys

400

Asp

Ala

Asn

Trp

Pro

Ala

Tyr
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Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

185

Asn

Ser

val

Ala

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys
260

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Ile

70

Gln

val

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

47545

Val

Leu

Leu

105

Arg

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val
265

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

24

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Gly

Lys

Val

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

vVal

Val

Thr

Gly

Lys

Ile

110

Lys

val

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg
270

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Pro

80

Ile

Trp

vVal

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val
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Phe Thr

Thr Phe
290

Gly Thr
305

Glu Tyr

Ala Ala

Ile Arg

Asn Phe
370

Lys Pro
385

Ser Cys

Thr Asp

Phe Leu

Ala Ser
450

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

Asp Gln
275

Gly Glu

Trp Glu

Met Asp

Lys Met
340

Lys Asn
355

Ala Ile

Thr Leu

Tyr Ser

Ala Val
420

Lys Pro
435

Pro Ser

14
455
PRT
Trinh tu

47545

Val Leu Lys Phe Leu Ser
280

Thr Val Ala Leu Gly Ala
295

Asn Thr Arg Thr Lys Glu
310

Thr Thr Leu Asn Pro Tyr
325 330

Cys Ser Gln Val Leu Cys
345

Trp Asn Ser Ser Asp Tyr
360

Gln Leu Glu Lys Gly Gly
375

Glu Asp Leu Glu Gln Phe
390

Thr Leu Ser Cys Lys Glu
405 410

Asp Val Cys Ile Ala Asp
425

Pro Met Glu Thr Glu Glu
440

Thr Leu Ser
455

nhan tao

25

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Gly

Pro

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

Val

Gln

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Cys

Ile
445

Leu

Val

Ala

Val

Gly

350

Asn

Val

Phe

Val

Ile

430

Phe

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Asp

Tyr

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp

Ala

Asn
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<220>
<223>

<400>

14

Leu Asn Phe

1

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Pro

His

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

cdu truc

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

téng hop

Ala

Pro

Leu

val

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Pro

Ser

Phe

Thr

Ile

70

Gln

val

Thr

Ile

Thr

150

Val

Gly

Gly

Pro

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

47545

Ile

Cys

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Ile

Leu

185

Gly

Pro

10

Leu

Gly

Val

Thr

Asp

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

26

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

vVal

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro

125

Asn

Phe

Lys

Cys

Asn

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

vVal

Glu

Leu

Tyr

190

vVal

Leu

15

Glu

Asn

Tyr

Ile

Asp

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

Ile
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Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Lys

355

Ala

Thr

Tyr

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

340

Asn

Ile

Leu

Ser

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Trp

Gln

Glu

Thr
405

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

47545

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Phe

330

Cys

Tyr

Gly

Phe

Glu
410

27

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Leu

Glu

His

Phe

380

Glu

Ala

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

vVal

Gly

350

Asn

Val

Phe

val

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys
415

Leu

Thr

240

Ile

vVal

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp
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Thr Asp Ala Val

420

Phe Leu Lys Pro

435

Ala Ser Pro Ser

450

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

<220>
<223>

<400>

Leu

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Asn

Trp

Asp

Gly

Tyr

Lys

Phe

Glu

15
455
PRT
Trinh tu

cdu truc
15

Phe Arg

Asn Ala
20

Met Ser
35

Gln Gly

Ile Asp

Ile Ser

Tyr Met

100

Trp Arg
115

Asp Val Cys

Pro Met Glu

Thr Leu Ser
455

nhan tao

téng hop

Ala Pro Pro

Pro Ser Glu

Leu Phe Ser

val Thr Ile
55

Ser Ile Thr
70

Leu Gln Asp
85

Pro Val Asp

Pro Thr Trp

47545

Ile Ala Asp Gly Val Cys Ile Asp Ala

425

430

Thr Glu Glu Pro Gln Ile Phe Tyr Asn

440

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala
120

Ile

Cys

Ile

Tyr

Val

Leu

Leu

105

Arg

Pro

10

Leu

Gly

val

Thr

Asp

Gly

Asn

28

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Val

Lys

Pro

Arg

Asn

Ala

Ala

Lys

445

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro
125

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val
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Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Gly

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

vVal

Thr

310

Thr

Ser

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

vVal

Leu

Lys

Ala

295

Arg

Leu

Gln

47545

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

vVal

vVal

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Phe

330

Cys

29

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Leu

Glu

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Val

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

Val

Gly

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

val

Tyr

Trp

Lys

320

Ser

Cys
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Ile

Asn

Lys

385

Ser

Thr

Phe

Ala

Arg

Phe

370

Pro

Cys

Asp

Leu

Ser
450

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

<220>
<223>

<400>

Lys
355

Ala
Thr
Tyr
Ala
Lys
435

Pro

16
453
PRT

340

Asn

Ile

Leu

Ser

vVal

420

Pro

Ser

Trinh tu

Ccau truc

16

Phe Arg Ala

1

Asn Ala Pro

Met Ser Leu

35

Gln Gly Val

Pro

Ser

20

Phe

Thr

Trp Asn

Gln Leu

Glu Asp

390

Thr Leu

405

Asp Val

Pro Met

Thr Leu

nhdn tao

téng hop

Pro Val

Glu Phe

Ser Phe

Ile Phe

Ser

Glu

375

Leu

Ser

Cys

Glu

Ser
455

Ile

Cys

Ile

Tyr

Ser

360

Lys

Glu

Cys

Ile

Thr
440

Pro

Leu

47545

345

Asp

Gly

Gln

Lys

Ala

425

Glu

Asn

Gly
25

Gly Ser

40

vVal

Asp

Tyr

Gly

Phe

Glu

410

Asp

Glu

Leu

Lys

Ser

395

Lys

Gly

Pro

His

Phe

380

Glu

Ala

Val

Gln

val Pro Phe

10

Lys Phe Asp

Pro Arg Ile

Arg Leu Gly

30

Leu

365

Thr

Lys

Asp

Cys

Ile
445

Leu

Glu

Asn

45

Tyr

350

Asn

Val

Phe

Val

Ile

430

Phe

Trp

Pro

30

Ala

Tyr

Pro Asp

Arg Gly

Tyr Cys

400

Lys Asp
415

Asp Ala

Tyr Asn

Ala Trp

15

Leu Asp

Thr Gly

Pro Tyr
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Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

His

Lys

Asn

Ser

225

Val

Ala

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Ile

Gln

Val

100

Thr

Ile

Thr

vVal

Gly

180

Gly

Leu

Leu

Arg

Pro
260

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

vVal

245

Leu

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

55

Val

Leu

Leu

Arg

vVal

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

47545

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala
265

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

31

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

vVal

Thr

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

vVal

Thr

220

Ala

Ser

Arg

Ile

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Pro

Ile

Trp

110

Val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val
270

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Lys

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr
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Asp Gln

Gly Glu
290

Leu Ser
305

Met Asp

Lys Met

Lys Asn

Ala Ile
370

Thr Leu
385

Tyr Ser

Ala Val

Lys Pro

Pro Ser
450

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

Val Leu
275

Thr Val

Ile Thr

Thr Thr

Cys Ser
340

Trp Asn
355

Gln Leu

Glu Asp

Thr Leu

Asp Val
420

Pro Met
435

Thr Leu

17
430
PRT
Trinh tu

47545

Lys Phe Leu Ser Gln Asp
280

Ala Leu Gly Ala Ser Gly
295

Arg Thr Lys Glu Ser Cys
310

Leu Asn Pro Tyr Ile Ile
325 330

Gln Val Leu Cys Gln Glu
345

Ser Ser Asp Tyr Leu His
360

Glu Lys Gly Gly Lys Phe
375

Leu Glu Gln Phe Ser Glu
390

Ser Cys Lys Glu Lys Ala
405 410

Cys Ile Ala Asp Gly Val
425

Glu Thr Glu Glu Pro Gln
440

Ser

nhén tao

32

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Ile

Leu

vVal

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Phe

vVal

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Tyr
445

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala

430

Asn

Thr

Gly

Glu

Ala

335

Ile

Asn

Ser

Thr

415

Phe

Ala

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu

Ser
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47545 105/194

<220>
<223> C&u truc téng hop

<400> 17

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp
1 5 10 15

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro
20 25 30

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

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro
65 70 75 80

Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp
100 105 110

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val
115 120 125

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu
130 135 140

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg
165 170 175

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His
180 185 190

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile

33



Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Lys

355

Ala

Thr

Tyr

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

340

Asn

Ile

Leu

Ser

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Trp

Gln

Glu

Thr
405

Leu

Leu

230

Arg

Pro

Leu

val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

47545

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu
410

34

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

205

Ser

vVal

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

vVal

Gly

350

Asn

Val

Phe

Val

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys
415

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp
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Thr Asp Ala Val

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

<220>
<223>

<400>

Leu

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser
145

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

18
433
PRT

420

Trinh tu

Ccau truc

18

Phe

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

47545

Asp Val Cys Ile Ala Asp Gly Val Cys Ile

nhé&n tao

téng hop

Ala

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Pro

Ser

Phe

Thr

Ile

70

Gln

vVal

Thr

Ile

Thr
150

Pro

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

425

Ile

Cys

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Pro

10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gln

Lys

35

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln
155

Val

Lys

Pro

Arg

Asn

Ala

Ala

Lys

Gln

140

Glu

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro

125

Asn

Phe

430

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala
160
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Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

Asp

His

Lys

195

Asn

Ser

vVal

Ala

Asp

275

Gly

Leu

Met

Lys

Lys

355

Ala

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

340

Asn

Ile

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Trp

Gln

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

vVal

Thr

310

Thr

Ser

Asn

Leu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

47545

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

36

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

vVal

Gly

350

Asn

Val

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

vVal

Pro

Arg

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly
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Lys

385

Ser

Thr

Phe

370

Pro Thr Leu

Cys Tyr Ser

Asp Ala Val

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

<220>
<223>

<400>

Leu

Ala

Leu

Thr

Pro

65

Gln

Thr

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

420
19
436
PRT
Trinh tu

Cc4u truc

19

Phe

Asn

Met

35

Gln

Ile

Ile

Tyr

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

375

Glu Asp Leu

390

Thr Leu Ser

405

Asp Val Cys

nhan tao

tdng hop

Ala

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Phe

Thr

Ile

70

Gln

Val

Pro

Glu

Ser

Ile

55

Thr

Asp

Asp

Glu

Cys

Ile

vVal

Phe

Phe

40

Phe

Gly

His

Asn

47545

Gln

Lys

Ala
425

Ile

Cys

25

Ile

Tyr

vVal

Leu

Leu

Phe

Glu

410

Asp

Pro

10

Leu

Gly

val

Thr

Asp

Gly

37

380

Ser Glu Lys Phe

395

Lys Ala Asp Val

Gly Val Cys Ile

Asn

Gly

Ser

Asp

vVal

75

Lys

Met

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Pro

Phe

Arg

45

Leu

Gly

Lys

val

430

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

Tyr

Cys
400

Lys Asp

415

Asp Ala

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp
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Glu

Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly
305

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

vVal

Ala

Asp

275

Gly

Leu

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

vVal

Thr
310

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

val

Leu

Lys

Ala

295

Arg

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

47545

105

Arg

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

38

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser
315

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

vVal

Val

Thr

Glu

285

Ile

Gln

110

Lys

vVal

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

vVal

Ala

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

vVal

Ile

Ile

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

vVal

Tyr

Trp

Lys
320
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Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

Phe

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

Leu

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

<220>
<223>

<400>

Met

Lys

Lys

355

Ala

Thr

Tyr

Ala

Lys

435

20
452
PRT

Asp

Met

340

Asn

Ile

Leu

Ser

Val

420

Pro

Trinh tu

ciu truc

20

Phe Arg Gly Pro

1

Ala Pro Ser Glu

20

Ser Leu Phe Ser

35

Thr

325

Cys

Trp

Gln

Glu

Thr

405

Asp

nhé&n tao

téng hop

Thr

Ser

Asn

Leu

Asp

390

Leu

vVal

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

47545

Asn

vVal

Ser

360

Lys

Glu

Cys

Ile

Leu Leu Pro Asn

5

Phe Cys Leu Gly

Phe Ile Gly Ser Pro Arg Ile Asn Ala

40

Pro Tyr Ile
330

Leu Cys Gln
345

Asp Tyr Leu

Gly Gly Lys

Gln Phe Ser
395

Lys Glu Lys
410

Ala Asp Gly
425

Arg Pro Phe Leu Trp

10

Lys Phe Asp Glu Pro

25

39

Ile

Glu

His

Phe

380

Glu

Ala

vVal

Asn

Gln

Leu

365

Thr

Lys

Asp

Cys

45

Val

Gly

350

Asn

Val

Phe

Val

Ile
430

Ala Trp Asn

Leu Asp Met

30

Thr Gly Gln

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Asp

15

Leu

Cys

Asp

Gly

Cys

400

Asp

Ala
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Gly

Asp

65

Ser

Met

Arg

Arg

Glu

145

Phe

Leu

Lys

Asp

Ile

225

Arg

Lys

Val

50

Ser

Leu

Pro

Pro

Ser

130

Ala

Leu

Trp

Pro

Asp

210

Tyr

Asn

Ser

Thr

Ile

Gln

Val

Thr

115

Ile

Thr

Val

Gly

Gly

195

Leu

Leu

Arg

Pro

Ile

Thr

Asp

Asp

100

Trp

Glu

Glu

Glu

Tyr

180

Tyr

Ser

Asn

vVal

Leu

Phe

Gly

His

85

Asn

Ala

Leu

Lys

Thr

165

Tyr

Asn

Trp

Thr

Arg

245

Pro

Tyr

Val

70

Leu

Leu

Arg

Val

Ala

150

Ile

Leu

Gly

Leu

Gln

230

Glu

Val

Val

55

Thr

Asp

Gly

Asn

Gln

135

Lys

Lys

Phe

Ser

Trp

215

Gln

Ala

Phe

47545

Asp

vVal

Lys

Met

Trp

120

Gln

Gln

Leu

Pro

Cys

200

Asn

Ser

Ile

Ala

Arg

Asn

Ala

Ala

105

Lys

Gln

Glu

Gly

Asp

185

Phe

Glu

Pro

Arg

Tyr

Leu

Gly

Lys

90

Val

Pro

Asn

Phe

Lys

170

Cys

Asn

Ser

vVal

val

250

Thr

40

Gly

Gly

75

Lys

Ile

Lys

Val

Glu

155

Leu

Tyr

Val

Thr

Ala

235

Ser

Arg

Tyr

Ile

Asp

Asp

Asp

Gln

140

Lys

Leu

Asn

Glu

Ala

220

Ala

Lys

Ile

Tyr

Pro

Ile

Trp

Val

125

Leu

Ala

Arg

His

Ile

205

Leu

Thr

Ile

val

Pro

Gln

Thr

Glu

110

Tyr

Ser

Gly

Pro

His

190

Lys

Tyr

Leu

Pro

Phe

Tyr

Lys

Phe

95

Glu

Lys

Leu

Lys

Asn

175

Tyr

Arg

Pro

Tyr

Asp

255

Thr

Ile

Ile

80

Tyr

Trp

Asn

Thr

Asp

160

His

Lys

Asn

Ser

Val

240

Ala

Asp
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Gln

Glu

Ser

305

Asp

Met

Asn

Ile

Leu

385

Ser

Val

Pro

Ser

Val

Thr

290

Ile

Thr

Cys

Trp

Gln

370

Glu

Thr

Asp

Pro

Thr
450

<210>
<211>
<212>

Leu

275

vVal

Thr

Thr

Ser

Asn

355

Leu

Asp

Leu

val

Met

435

Leu

21
452
PRT

260

Lys

Ala

Arg

Leu

Gln

340

Ser

Glu

Leu

Ser

Cys

420

Glu

Ser

Phe

Leu

Thr

Asn

325

vVal

Ser

Lys

Glu

Cys

405

Ile

Thr

Leu

Gly

Lys

310

Pro

Leu

Asp

Gly

Gln

390

Lys

Ala

Glu

Ser

Ala

295

Glu

Tyr

Cys

Tyr

Gly

375

Phe

Glu

Asp

Glu

Gln

280

Ser

Ser

Ile

Gln

Leu

360

Lys

Ser

Lys

Gly

Pro
440

47545

265

Asp

Gly

Cys

Ile

Glu

345

His

Phe

Glu

Ala

Val

425

Gln

Glu

Ile

Gln

Asn

330

Gln

Leu

Thr

Lys

Asp

410

Cys

Ile

41

Leu

Val

Ala

315

Val

Gly

Asn

Val

Phe

395

val

Ile

Phe

vVal

Ile

300

Ile

Thr

vVal

Pro

Arg

380

Tyr

Lys

Asp

Tyr

Tyr

285

Trp

Lys

Leu

Cys

Asp

365

Gly

Cys

Asp

Ala

Asn
445

270

Thr

Gly

Glu

Ala

Ile

350

Asn

Lys

Ser

Thr

Phe

430

Ala

Phe

Thr

Tyr

Ala

335

Arg

Phe

Pro

Cyé

Asp

415

Leu

Ser

Gly

Leu

Met

320

Lys

Lys

Ala

Thr

Tyr

400

Ala

Lys

Pro
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47545

114/194

<213> Trinh ty nhan tao

<220>
<223> C&u truc tdéng hop

<400> 21

Phe Arg Gly Pro Leu Leu Pro Asn Arg Pro Phe Thr Thr Val Trp Asn
1 5 10 15

Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp Met
20 25 30

Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly Gln
35 40 45

Gly Val Thr Ile Phe Tyr Val Asp AIrg Leu Gly Tyr Tyr Pro Tyr Ile
50 55 60

Asp Ser Ile Thr Gly Val Thr val Asn Gly Gly Ile Pro Gln Lys Ile
65 70 75 80

Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe Tyr
85 90 95

Met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp Glu Glu Trp
100 105 110

Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys Asn
115 120 125

Arg Ser Ile Glu Leu Val Cln Gln Gln Asn Val Gln Leu Ser Leu Thr
130 135 140

Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys Asp
145 150 155 160

Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn His
165 170 175

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

42



Lys

Asp

Ile

225

Arg

Lys

Gln

Glu

Ser

305

Asp

Met

Asn

Ile

Leu

385

Ser

Pro

Asp

210

Tyr

Asn

Ser

Val

Thr

290

Ile

Thr

Cys

Trp

Gln

370

Glu

Thr

Gly

195

Leu

Leu

Arg

Pro

Leu

275

val

Thr

Thr

Ser

Asn

355

Leu

Asp

Leu

Tyr

Ser

Asn

vVal

Leu

260

Lys

Ala

Arg

Leu

Gln

340

Ser

Glu

Leu

Ser

Asn

Trp

Thr

Arg

245

Pro

Phe

Leu

Thr

Asn

325

Val

Ser

Lys

Glu

Cys

Gly

Leu

Gln

230

Glu

val

Leu

Gly

Lys

310

Pro

Leu

Asp

Gly

Gln

390

Lys

Ser

Trp

215

Gln

Ala

Phe

Ser

Ala

295

Glu

Tyr

Cys

Tyr

Gly

375

Phe

Glu

47545

Cys

200

Asn

Ser

Ile

Ala

Gln

280

Ser

Ser

Ile

Gln

Leu

360

Lys

Ser

Lys

Phe

Glu

Pro

Arg

Tyr

265

Asp

Gly

Cys

Ile

Glu

345

His

Phe

Glu

Ala

Asn

Ser

vVal

Val

250

Thr

Glu

Ile

Gln

Asn

330

Gln

Leu

Thr

Lys

Asp

43

Val

Thr

Ala

235

Ser

Arg

Leu

vVal

Ala

315

vVal

Gly

Asn

vVal

Phe

395

vVal

Glu

Ala

220

Ala

Lys

Ile

Val

Ile

300

Ile

Thr

val

Pro

Arg

380

Tyr

Lys

Ile

205

Leu

Thr

Ile

Val

Tyr

285

Trp

Lys

Leu

Cys

Asp

365

Gly

Cys

Asp

Lys

Tyr

Leu

Pro

Phe

270

Thr

Gly

Glu

Ala

Ile

350

Asn

Lys

Ser

Thr

Arg

Pro

Tyr

Asp

255

Thr

Phe

Thr

Tyr

Ala

335

Arg

Phe

Pro

Cys

Asp

Asn

Ser

vVal

240

Ala

Asp

Gly

Leu

Met

320

Lys

Lys

Ala

Thr

Tyr

400

Ala
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Val Asp

Pro Pro

Ser Thr
450

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

<220>
<223>

<400>

Phe Arg

Asn Ala

Met Ser

Gln Gly

Ile Asp

65

Ile Ser

Tyr Met

Trp Arg

vVal Cys
420

Met Glu
435

Leu Ser

22

433

PRT
Trinh tu

ciu truc
22

Ala Pro

Pro Ser
20

Leu Phe
35

vVal Thr

Ser Ile

Leu Gln

Pro Val

100

Pro Thr

47545 116/194

405 410 415

Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu Lys
425 430

Thr Glu Glu Pro Gln Ile Phe Tyr Asn Ala Ser Pro
440 445

nhan tao

téng hop
Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp

Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp
25 30

Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly

Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr
55 60

Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gln Lys
70 75 80

Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe

Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu
105 110

Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys

44



Asn

Thr

145

Asp

His

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Ile

Thr

vVal

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

vVal

245

Leu

Lys

Ala

Arg

Leu
325

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

vVal

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

47545

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile
330

45

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

vVal

300

Ala

Val

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala
335

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala
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Lys Met

Lys Asn

Ala Ile
370

Thr Leu
385

Tyr Ser

Ala Val

Lys

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

<220>
<223>

<400>

Phe Arg
1

Asn Ala

Met Ser

Gln Gly
50

Cys Ser
340

Trp Asn
355

Gln Leu

Glu Asp

Thr Leu

Asp Val
420

23

431

PRT
Trinh tu
Cciu truc

23

Ala Pro

Pro Ser
20

Leu Phe
35

Val Thr

Gln Val

Ser Ser

Glu Lys

Leu Glu

390

Ser Cys
405

Cys Ile

nhan tao

téng hop

Pro Val

5

Glu Phe

Ser Phe

Ile Phe

Leu

Asp

Gly

375

Gln

Lys

Ala

Ile

Cys

Ile

Tyr
55

Cys

Tyr

360

Gly

Phe

Glu

Asp

Pro

Leu

Gly

Val

47545

Gln

345

Leu

Lys

Ser

Lys

Gly
425

Glu

His

Phe

Glu

Ala

410

Val

Gln

Leu

Thr

Lys

395

Asp

Cys

Asn Val Pro

10

Gly Lys Phe

25

Ser Pro Arg

Asp Arg Leu

46

Gly

Asn

Val

380

Phe

Val

Ile

Phe

Asp

Ile

Gly
60

Val

Pro

365

Arg

Tyr

Lys

Asp

Leu

Glu

Asn

45

Tyr

Cys

350

Asp

Gly

Cys

Asp

Ala
430

Trp

Pro

30

Ala

Tyr

Ile Arg

Asn Phe

Lys Pro

Ser Cys

400

Thr Asp
415

Phe Leu

Ala Trp

15

Leu Asp

Thr Gly

Pro Tyr
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Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

His

Lys

Asn

Ser

225

Val

Ala

Asp

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

LyS

Gln

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

vVal

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

47545

vVal

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

47

Gly

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

vVal

Thr

Glu

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Ile

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

Pro

Ile

Trp

110

val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe
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Gly

Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

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

<220>
<223>

<400>

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

24
455
PRT

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val
420

Trinh tu

clu truc

24

Leu Asn Phe Arg

1

Ala Trp Asn Ala

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Leu

Thr

310

Asn

Val

Ser

Lys

Glu
390

Cys

Ile

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

nhén tao

tdng hop

47545

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly
425

Ala Pro Pro Val Ile

5

Pro Ser Glu Phe Cys

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

vVal

Pro Asn Val Pro Phe Leu Trp

10

Leu Gly Lys Phe Asp Glu Pro

48

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

vVal

300

Ala

vVal

Gly

Asn

Val

380

Phe

Val

Ile

285

Ile

Ile

Thr

vVal

Pro

365

Arg

Tyr

Lys

Asp

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala
430

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

15

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp
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Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Pro

His

Lys

Tyr
225

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Phe

Thr

Ile

70

Gln

Val

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu
230

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

47545

25

Ile

Tyr

Val

Leu

Leu

105

Arg

vVal

Ala

Ile

Leu

185

Gly

Leu

Gln

Gly

val

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

49

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser
235

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

45

Leu

Gly

Lys

Val

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

Tyr

190

Val

Thr

Ala

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Ala

Tyr

Pro

80

Ile

Trp

vVal

Leu

Ala

160

Arg

His

Ile

Leu

Thr
240
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Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

Phe

Ala

Tyr

Asp

Thr

Phe

290

Ser

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

Leu

Ser

Val

Ala

Asp

2775

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Ala

Lys

435

Pro

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

vVal

420

Pro

Ser

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr

405

Asp

Pro

Thr

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Val

Met

Leu

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

Glu

Ser

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Ile

Thr
440

47545

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Ala

425

Glu

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu

410

Asp

Glu

50

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Gly

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

Val

Gln

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Cys

Ile
445

Ser

Arg

270

Leu

Val

Ala

Val

Gly

350

Asn

vVal

Phe

vVal

Ile

430

Phe

Lys

255

Ile

vVal

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Asp

Tyr

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp

Ala

Asn
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450

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

<220>
<223>

<400>

Ala

Pro

Leu

vVal

Ser

65

Leu

Pro

Pro

Ser

Ala

145

Leu

Pro

Ser

Phe

Thr

50

Ile

Gln

vVal

Thr

Ile

130

Thr

Val

25
451
PRT

Trinh tu

ciu truc

25

Pro

Glu

Ser

35

Ile

Thr

Asp

Asp

Trp

115

Glu

Glu

Glu

vVal

Phe

20

Phe

Phe

Gly

His

Asn

100

Ala

Leu

Lys

Thr

nhé&n tao

téng hop

Ile
Cys
Ile
Ty;
vVal
Leu
85

Leu
Arg
Val

Ala

Ile

Pro

Leu

Gly

Val

Thr

70

Asp

Gly

Asn

Gln

Lys

150

Lys

455

Asn

Gly

Ser

Asp

55

Val

Lys

Met

Trp

Gln

135

Gln

Leu

Val

Lys

Pro

40

Arg

Asn

Ala

Ala

Lys

120

Gln

Glu

Gly

47545

Pro

Phe

25

Arg

Leu

Gly

Lys

Val

105

Pro

Asn

Phe

Lys

Phe

10

Asp

Ile

Gly

Gly

Lys

90

Ile

Lys

Val

Glu

Leu

51

Leu

Glu

Asn

Tyr

Ile

75

Asp

Asp

Asp

Gln

Lys

155

Leu

Trp

Pro

Ala

Tyr

Pro

Ile

Trp

Val

Leu

140

Ala

Arg

Ala

Leu

Thr

45

Pro

Gln

Thr

Glu

Tyr

125

Ser

Gly

Pro

Trp

Asp

30

Gly

Tyr

Lys

Phe

Glu

110

Lys

Leu

Lys

Asn

Asn

15

Met

Gln

Ile

Ile

Tyr

95

Trp

Asn

Thr

Asp

His

Ala

Ser

Gly

Asp

Ser

80

Met

Arg

Arg

Glu

Phe

160

Leu
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Trp

Pro

Asp

Tyr

225

Asn

Ser

Val

Thr

Ile

305

Thr

Cys

Trp

Gln

Gly Tyr

Gly Tyr
195

Leu Ser
210

Leu Asn

Arg Val

Pro Leu

Leu Lys
275

vVal Ala
290

Thr Arg

Thr Leu

Ser Gln

Asn Ser

355

Leu Glu
370

Tyr

180

Asn

Trp

Thr

Arg

Pro

260

Phe

Leu

Thr

Asn

vVal

340

Ser

Lys

165

Leu

Gly

Leu

Gln

Glu

245

Val

Leu

Gly

Lys

Pro

325

Leu

Asp

Gly

Phe

Ser

Trp

Gln

230

Ala

Phe

Ser

Ala

Glu

310

Tyr

Cys

Tyr

Gly

Pro

Cys

Asn

215

Ser

Ile

Ala

Gln

Ser

295

Ser

Ile

Gln

Leu

Lys
375

Asp

Phe

200

Glu

Pro

Arg

Tyr

Asp

280

Gly

Cys

Ile

Glu

His

360

Phe

47545

Cys

185

Asn

Ser

Val

vVal

Thr

265

Glu

Ile

Gln

Asn

Gln

345

Leu

Thr

170

Tyr

Val

Thr

Ala

Ser

250

Arg

Leu

Val

Ala

Val

330

Gly

Asn

Val

52

Asn

Glu

Ala

Ala

235

Lys

Ile

Val

Ile

Ile

315

Thr

val

Pro

Arg

His

Ile

Leu

220

Thr

Ile

vVal

Tyr

Trp

300

Lys

Leu

Cys

Asp

Gly
380

His

Lys

205

Tyr

Leu

Pro

Phe

Thr

285

Gly

Glu

Ala

Ile

Asn

365

Lys

Tyr

190

Arg

Pro

Tyr

Asp

Thr

270

Phe

Thr

Tyr

Ala

Arg

350

Phe

Pro

175

Lys

Asn

Ser

Val

Ala

255

Asp

Gly

Leu

Met

Lys

335

Lys

Ala

Thr

Lys

Asp

Ile

Arg

240

Lys

Gln

Glu

Ser

Asp

320

Met

Asn

Ile

Leu
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Glu Asp
385

Thr Leu

Asp Val

Pro Met

Thr Leu
450

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

<220>
<223>

<400>
Pro Val

1

Glu Phe

Ser Phe

Ile Phe
50

Thr Gly
65

Asp His

Leu

Ser

Cys

Glu
435

Ser

26
449
PRT

Glu

Cys

Ile

420

Thr

Trinh tu

clu truc

26

Ile

Cys

Ile

35

Tyr

Val

Leu

Pro

Leu

20

Gly

vVal

Thr

Asp

Gln

Lys

405

Ala

Glu

nhén tao

téng hop

Asn

Gly

Ser

Asp

Val

Lys

Phe

390

Glu

Asp

Glu

Val

Lys

Pro

Arg

Asn

70

Ala

Ser

Lys

Gly

Pro

Pro

Phe

Arg

Leu
55

Gly

Lys

47545

Glu Lys

Ala Asp

vVal Cys
425

Gln Ile
440

Phe Leu

Asp Glu
25

Ile Asn

40

Gly Tyr

Gly Ile

Lys Asp

Phe

vVal

410

Ile

Phe

Trp

10

Pro

Ala

Tyr

Pro

Ile
90

53

Tyr

395

Lys

Asp

Tyr

Ala

Leu

Thr

Pro

Gln

75

Thr

Cys

Asp

Ala

Asn

Trp

Asp

Gly

Tyr

60

Lys

Phe

Ser

Thr

Phe

Ala
445

Asn

Met

Gln

45

Ile

Ile

Tyr

Cys

Asp

Leu

430

Ser

Ala

Ser

30

Gly

Asp

Ser

Met

Tyr

Ala

415

Lys

Pro

Pro

15

Leu

Val

Ser

Leu

Pro
95

Ser

400

val

Pro

Ser

Ser

Phe

Thr

Ile

Gln

80

val
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Asp

Trp

Glu

Glu

145

Glu

Tyr

Tyr

Ser

Asn

225

Val

Leu

Lys

Ala

Arg

Asn

Ala

Leu

130

Lys

Thr

Tyr

Asn

Trp

210

Thr

Arg

Pro

Phe

Leu

290

Thr

Leu

Arg

115

Val

Ala

Ile

Leu

Gly

195

Leu

Gln

Glu

vVal

Leu

275

Gly

Lys

Gly

100

Asn

Gln

Lys

Lys

Phe

180

Ser

Trp

Gln

Ala

Phe

260

Ser

Ala

Glu

Met

Trp

Gln

Gln

Leu

165

Pro

Cys

Asn

Ser

Ile

245

Ala

Gln

Ser

Ser

Ala

Lys

Gln

Glu

150

Gly

Asp

Phe

Glu

Pro

230

Arg

Tyr

Asp

Gly

Cys

Val

Pro

Asn

135

Phe

Lys

Cys

Asn

Ser

215

Val

Val

Thr

Glu

Ile

295

Gln

Ile

Lys

120

vVal

Glu

Leu

Tyr

Val

200

Thr

Ala

Ser

Arg

Leu

280

val

Ala

47545

Asp

105

Asp

Gln

Lys

Leu

Asn

185

Glu

Ala

Ala

Lys

Ile

265

val

Ile

Ile

Trp

vVal

Leu

Ala

Arg

170

His

Ile

Leu

Thr

Ile

250

Val

Tyr

Trp

Lys

54

Glu

Tyr

Ser

Gly

155

Pro

His

Lys

Tyr

Leu

235

Pro

Phe

Thr

Gly

Glu

Glu

Lys

Leu

140

Lys

Asn

Tyr

Arg

Pro

220

Tyr

Asp

Thr

Phe

Thr

300

Tyr

Trp

Asn

125

Thr

Asp

His

Lys

Asn

205

Ser

vVal

Ala

Asp

Gly

285

Leu

Met

Arg

110

Arg

Glu

Phe

Leu

Lys

190

Asp

Ile

Arg

Lys

Gln

270

Glu

Ser

Asp

Pro

Ser

Ala

Leu

Trp

175

Pro

Asp

Tyr

Asn

Ser

255

Val

Thr

Ile

Thr

Thr

Ile

Thr

Val

160

Gly

Gly

Leu

Leu

Arg

240

Pro

Leu

Val

Thr

Thr
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305

Leu

Gln

Ser

Glu

Leu

385

Ser

Cys

Glu

Ser

Asn

vVal

Ser

Lys

370

Glu

Cys

Ile

Thr

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

<220>
<223>

<400>

Pro

Leu

Asp

355

Gly

Gln

Lys

Ala

Glu

435

27
432
PRT

Tyr

Cys

340

Tyr

Gly

Phe

Glu

Asp

420

Glu

Trinh tu

Cciu truc

27

Leu Asn Phe Arg

1

Ala Trp Asn Ala

Ile

325

Gln

Leu

Lys

Ser

Lys

405

Gly

Pro

310

Ile

Glu

His

Phe

Glu

390

Ala

Val

Gln

Asn

Gln

Leu

Thr

375

Lys

Asp

Cys

Ile

nhan tao

tédng hop

47545

Val

Gly

Asn

360

Val

Phe

Val

Ile

Phe
440

Thr

Val

345

Pro

Arg

Tyr

Lys

Asp

425

Tyr

Leu

330

Cys

Asp

Gly

Cys

Asp

410

Ala

Asn

315

Ala

Ile

Asn

Lys

Ser

395

Thr

Phe

Ala

Ala

Arg

Phe

Pro

380

Cys

Asp

Leu

Ser

Lys

Lys

Ala

365

Thr

Tyr

Ala

Lys

Pro
445

Met

Asn

350

Ile

Leu

Ser

Val

Pro

430

Ser

Cys

335

Trp

Gln

Glu

Thr

Asp

415

Pro

Thr

320

Ser

Asn

Leu

Asp

Leu

400

Val

Met

Leu

Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp

5

Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro

10

55

15
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Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Pro

His

Lys

Tyr
225

Asp

Gly

Tyr

Lys

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Phe

Thr

Ile

70

Gln

vVal

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu
230

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

47545

25

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Gly

vVal

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

56

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser
235

Pro

Arg

Asn

DAla

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

45

Leu

Gly

Lys

vVal

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

Tyr

190

Val

Thr

Ala

Asn

Tyr

Ile

Asp

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr
240
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Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

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

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Ala

28
429
PRT

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

val
420

Trinh tu

Asn

245

Ser

val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr

405

Asp

nhadn tao

Arg

Pro

Leu

vVal

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Val

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Ile

47545

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Ala
425

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu

410

Asp

57

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Gly

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

vVal

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Cys

Ser

Arg

270

Leu

Val

Ala

Val

Gly

350

Asn

Val

Phe

Val

Ile
430

Lys

255

Ile

vVal

Ile

Ile

Thr

335

vVal

Pro

Arg

Tyr

Lys

415

Asp

Ile

val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp

Ala
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47545 130/194

<220>
<223> C&u truc tdéng hop

<400> 28

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp
1 5 10 15

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro
20 25 30

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

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr
50 55 60

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro
65 70 75 80

Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile
85 90 95

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp
100 105 110

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val
115 120 125

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu
130 135 140

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala
145 150 155 160

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg
165 170 175

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His
180 185 190

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile

58



Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Dla

Thr

Tyr

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr
405

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Ser

215

Asn

vVal

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

vVal

Ser

360

Lys

Glu

Cys

47545

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu
410

59

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

205

Ser

vVal

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

val

Gly

350

Asn

vVal

Phe

Val

Ala

Ala

Lys

255

Ile

vVal

Ile

Ile

Thr

335

vVal

Pro

Arg

Tyr

Lys
415

Leu

Thr

240

Ile

vVal

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp
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Thr Asp Ala Val

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

<220>
<223>

<400>

Leu

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser
145

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

29
426
PRT

420

Trinh tu

c4u truc

29

Phe

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

47545

Asp Val Cys Ile Ala Asp Gly Val Cys

nhan tao

téng hop

Ala

Pro

Leu

vVal

Ser

Leu

85

Pro

Pro

Ser

Ala

Pro

Ser

Phe

Thr

Ile

70

Gln

val

Thr

Ile

Thr
150

Pro

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

vVal

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

425

Ile

Cys

25

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Pro

10

Leu

Gly

val

Thr

Asp

90

Gly

Asn

Gln

Lys

60

Asn

Gly

Ser

Asp

vVal

75

Lys

Met

Trp

Gln

Gln
155

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Pro

Phe

Arg

Leu

Gly

Lys

Val

Pro

125

Asn

Phe

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala
160
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Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Glu

Tyr

Tyr

Ser

215

Asn

vVal

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

47545

Ile

Leu

185

Gly

Leu

Gln

Glu

vVal

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

61

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Leu

Tyr

190

vVal

Thr

Ala

Ser

Arg

270

Leu

vVal

Ala

vVal

Gly

350

Asn

Val

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly
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370

Lys Pro
385

Ser Cys

Thr Asp

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

<220>
<223>

<400>
Leu Asn

1

Ala Trp

Leu Asp

Thr Gly

50

Pro Tyr

65

Gln Lys

Thr Phe

Glu Glu

Thr Leu

Tyr Ser

Ala Val
420

30
423
PRT
Trinh tu

ciu truc
30

Phe Arg

Asn Ala
20

Met Ser
35

Gln Gly

Ile Asp

Ile Ser

Tyr Met

100

Trp Arg

375

Glu Asp Leu
390

Thr Leu Ser
405

Asp Val Cys

nhan tao

téng hop

Ala Pro Pro

Pro Ser Glu

Leu Phe Ser

val Thr Ile
55

Ser Ile Thr
70

Leu Gln Asp
85

Pro Val Asp

Pro Thr Trp

Glu

Cys

Ile

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

47545

Gln

Lys

Ala
425

Ile

Cys

25

Ile

Tyr

Val

Leu

Leu

105

Arg

Phe

Glu

410

Asp

Pro

10

Leu

Gly

val

Thr

Asp

90

Gly

Asn

62

380

Ser Glu Lys Phe Tyr Cys

395

400

Lys Ala Asp Val Lys Asp

Asn

Gly

Ser

Asp

val

75

Lys

Met

Trp

vVal

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

415

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

val
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Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

vVal

Ala

Asp

275

Gly

Trp

Met

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr
325

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

val

Thr

310

Thr

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

val

Leu

Lys

Ala

295

Arg

Leu

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

47545

vVal

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr
330

63

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

125

Asn

Phe

Lys

Cys

Asn

205

Ser

val

vVal

Thr

Glu

285

Ile

Gln

Asn

Val

Glu

Leu

Tyr

190

val

Thr

Ala

Ser

Arg

270

Leu

vVal

Ala

vVal

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr
335

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

val

Tyr

Trp

Lys

320

Leu
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Ala Ala

Ile Arg

Asn Phe
370

Lys Pro
385

Ser Cys

Thr Asp

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

<220>
<223>

<400>

Leu Asn
1

Ala Trp

Leu AsSp

Thr Gly
50

Pro Tyr
65

Lys

Lys

355

Ala

Thr

Tyr

Ala

31
420
PRT

Met

340

Asn

Ile

Leu

Ser

Val
420

Trinh tu

Ccdu truc

31

Phe

Asn

Met

35

Gln

Ile

Arg

Ala

20

Ser

Gly

Asp

Cys

Trp

Gln

Glu

Thr

405

Asp

nhén tao

tdng hop

Ala

Pro

Leu

Val

Ser

Ser

Asn

Leu

Asp

390

Leu

Val

Pro

Ser

Phe

Thr

Ile
70

Gln

Ser

Glu

375

Leu

Ser

Cys

Pro

Glu

Ser

Ile

55

Thr

vVal

Ser

360

Lys

Glu

Cys

Val

Phe

Phe

40

Phe

Gly

47545

Leu

345

Asp

Gly

Gln

Lys

Ile

Cys

25

Ile

Tyr

val

Cys

Tyr

Gly

Phe

Glu
410

Pro

10

Leu

Gly

Val

Thr

64

Gln

Leu

Lys

Ser

395

Lys

Asn

Gly

Ser

Asp

vVal
75

Glu

His

Phe

380

Glu

Ala

val

Lys

Pro

Arg

60

Asn

Gln

Leu

365

Thr

Lys

Asp

Pro

Phe

Arg

45

Leu

Gly

Gly

350

Asn

val

Phe

vVal

Phe

Asp

30

Ile

Gly

Gly

Val

Pro

Arg

Tyr

Lys
415

Leu

15

Glu

Asn

Tyr

Ile

Cys

Asp

Gly

Cys

400

Asp

Trp

Pro

Ala

Tyr

Pro
80
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Gln

Thr

Glu

Tyr

Ser

145

Gly

Pro

His

Lys

Tyr

225

Leu

Pro

Phe

Thr

Lys

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Gln

Val

Thr

Ile

Thr

150

vVal

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

vVal

Asp

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

47545

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Leu

Leu

105

Arg

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

val

265

Leu

Gly

Asp

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

65

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

Lys

Val

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Glu

285

Ile

Lys

Ile

110

Lys

val

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

vVal

Asp

95

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

vVal

Ile

Ile

Trp

val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp
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Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

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

<220>
<223>

<400>

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Ala

32
433
PRT

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Val
420

Trinh tu

céu truc

32

Phe Arg Ala

1

Asn Ala Pro

Met Ser Leu

Pro

Ser
20

Phe

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr
405

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

nhédn tao

téng hop

Pro Val Ile Pro Asn

5

Glu Phe Cys Leu Gly

Thr

Asn

vVal

Ser

360

Lys

Glu

Cys

47545

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

25

Ser Phe Ile Gly Ser

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu
410

Val Pro Phe Leu Trp

10

Lys Phe Asp Glu Pro

Pro Arg Ile Asn Ala

66

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

Ala

Val

Gly

350

Asn

Val

Phe

Val

30

Ile

Thr

335

vVal

Pro

Arg

Tyr

Lys
415

Ala Trp

15

Leu Asp

Thr Gly

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp
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Gln

Ile

65

Ile

Trp

Asn

Thr

145

Asp

His

Lys

Asn

Ser

225

Val

Gly

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Thr

Ile

Gln

vVal

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

val
245

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Tyr

Val

Leu

Leu

Arg

val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

47545

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg
250

67

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

vVal

235

Val

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Tyr

Pro

Ile

Trp

110

Val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro
255

Tyr

Lys

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp
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Ala Lys

Asp Gln

Gly Glu
290

Trp Glu
305

Met Asp

Lys Met

Lys Asn

Ala Ile
370

Thr Leu
385

Tyr Ser

Ala Vval

Lys

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

Ser Pro Leu Pro
260

Val Leu Lys Phe
275

Thr Val Ala Leu

Asn Thr Arg Thr
310

Thr Thr Leu Asn
325

Cys Ser Gln Val
340

Trp Asn Ser Ser
355

Gln Leu Glu Lys

Glu Asp Leu Glu
390

Thr Leu Ser Cys
405

Asp Val Cys Ile
420

33
435
PRT
Trinh ty nhén tao

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

47545

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly
425

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

68

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Arg

Leu

vVal

300

Ala

val

Gly

Asn

vVal

380

Phe

Val

Ile

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

vVal

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala
430

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Thr

Phe

Ser

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu
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47545 141/194

<220>
<223> Cau trac tdng hop

<400> 33

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp
1 5 10 15

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp
20 25 30

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly
35 40 45

Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gln Lys
65 70 75 80

Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe
85 90 95

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu
100 105 110

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp vVal Tyr Lys
115 120 125

Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu Ser Leu
130 135 140

Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys
145 150 155 160

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn
165 170 175

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr
180 185 190

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg

69



Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser
405

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

vVal

Ser

Lys

Glu

390

Cys

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

47545

200

Trp

Gln

Dla

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala
410

70

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

vVal

Gly

Asn

Val

380

Phe

Val

205

Ala

Ala

Lys

Ile

vVal

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr
415

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp
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47545

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu

Lys Pro Pro

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

<220>
<223>

<400>

435

34
436
PRT

420

Trinh tu

Cciu truc

34

Phe Arg Ala

1

Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg
130

Pro

Leu

35

vVal

Ser

Leu

Pro

Pro

115

Ser

Pro

Ser

20

Phe

Thr

Ile

Gln

vVal

100

Thr

Ile

nhan tao

t3ng hop

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

val

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Ile

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

vVal
135

Pro

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

425

Asn

Gly

Ser

Asp

Val

Lys

Met

105

Trp

Gln

vVal

10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

71

Pro

Phe

Arg

Leu

Gly

Lys

Val

Pro

Asn

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Val
140

Leu

Glu

Asn

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

430

Trp
Pro
30

Ala
Tyr
Pro
Ile
Trp
110

vVal

Leu

Ala

15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu
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Thr

145

Asp

His

Lys

Asn

Ser

225

vVal

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

47545

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

72

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Glu

Leu

Tyr

vVal

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

Ala

Arg

His

190

Ile

Leu

Thr

Ile

vVal

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

144/194



Ala Ile
370

Thr Leu
385

Tyr Ser

Ala Val

Lys Pro

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

<220>
<223>

<400>
Phe Arg

1

Asn Ala

Met Ser

Gln Gly

Ile Asp

65

Ile Ser

355

Gln

Glu

Thr

Asp

Pro

435

35
437
PRT

Leu

Asp

Leu

Val

420

Met

Trinh tu

ciu truc

35

Ala

Pro

Leu

35

Val

Ser

Leu

Pro

Ser

20

Phe

Thr

Ile

Gln

Glu Lys
Leu Glu

390

Ser Cys
405

Cys Ile

nhan tao

téng hop

Pro Val

Glu Phe

Ser Phe

Ile Phe

Thr Gly

70

Asp His

Gly

375

Gln

Lys

Ala

Ile

Cys

Ile

Tyr

55

Val

Leu

360

Gly

Phe

Glu

Asp

Pro

Leu

Gly

vVal

Thr

Asp

47545

Lys

Ser

Lys

Gly
425

Asn

Gly

25

Ser

Asp

vVal

Lys

Phe

Glu

Ala

410

val

Val

10

Lys

Pro

Arg

Asn

Ala

73

Thr

Lys

395

Asp

Cys

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

380

Phe

val

Ile

Phe

Asp

Ile

Gly

60

Gly

Lys

365

Arg

Tyr

Lys

Asp

Leu

Glu

Asn

45

Tyr

Ile

Asp

Gly

Cys

Asp

Ala
430

Trp

Pro

30

Ala

Tyr

Pro

Ile

Lys

Ser

Thr

415

Phe

Ala

15

Leu

Thr

Pro

Gln

Thr

Pro

Cys

400

Asp

Leu

Trp

Asp

Gly

Tyr

Lys

Phe
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Tyr

Trp

Asn

Thr

145

Asp

His

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu
290

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

vVal

275

Thr

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Leu

Arg

val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

val

Leu

Gly
295

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

47545

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

74

vVal

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

vVal

235

vVal

Thr

Glu

Ile

Ile

Lys

val

140

Glu

Leu

Tyr

vVal

Thr

220

Ala

Ser

Arg

Leu

Val
300

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

vVal

285

Ile

Trp

110

vVal

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr
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Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

Lys

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

Pro

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

<220>
<223>

<400>

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

Pro

435

36
438
PRT

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

val

420

Met

Trinh tu

cdu truc

36

Phe Arg Ala Pro

1

Asn Ala Pro Ser

20

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Glu

Thr

310

Asn

Val

Ser

Lys

Glu
390

Cys

Ile

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

nhén tao

téng hop

Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp

5

Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp

47545

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly
425

25

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

val

10

75

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Ala

Val

Gly

Asn

Val

380

Phe

vVal

Ile

Ile

Thr

vVal

Pro

365

Arg

Tyr

Lys

Asp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala
430

30

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

15

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu
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Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

His

Lys

Asn

Ser

225

Val

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Phe

Thr

Ile

Gln

val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Ile

Tyr

55

Val

Leu

Leu

Arg

val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

47545

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

76

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

vVal

235

vVal

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Asn

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ala

Tyr

Pro

Ile

Trp

110

val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp
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Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

Lys

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

Pro

<210>
<211>
<212>

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

Pro
435

37
439
PRT

Pro

260

Leu

val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

vVal

420

Met

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Glu

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Thr

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

47545

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly
425

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

77

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Arg

Leu

Val

300

Ala

vVal

Gly

Asn

vVal

380

Phe

vVal

Ile

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

vVal

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala
430

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu
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| 47545 150/194

<213> Trinh tu nhan tao

<220>
<223> C&u truc tdng hop

<400> 37
Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp

1 5 10 15

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp
20 25 30

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly
35 40 45

Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr
50 55 60

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gln Lys
65 70 75 80

Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe
85 90 95

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu
100 105 110

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys
115 120 125

Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu Ser Leu
130 135 140

Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys
145 150 155 160

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn
165 170 175

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr
180 185 190

78



Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

DAla

Thr

385

Tyr

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

vVal

Ser

Lys

Glu

390

Cys

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

47545

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

79

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

vVal

Thr

220

Ala

Ser

Arg

Leu

val

300

Ala

vVal

Gly

Asn

vVal

380

Phe

val

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp
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Ala Val Asp Val

420

Lys Pro Pro Met

435

<210> 38
<211> 454
<212> PRT

<213>

<220>

<223>

<400> 38

Asn

1

Trp

Asp

Gly

Tyr

65

Lys

Phe

Glu

Lys

Phe Arg

Asn Ala

Met Ser
35

Gln Gly
50

Ile Asp

Ile Ser

Tyr Met

Trp Arg

115

Asn Arg

Trinh tu

Clu truc

Ala

Pro

20

Leu

val

Ser

Leu

Pro

100

Pro

Ser

405

47545

410

415

Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu

Glu Thr Glu

nhan tao

téng hop

Pro

Ser

Phe

Thr

Ile

Gln

85

Val

Thr

Ile

Pro

Glu

Ser

Ile

Thr

70

Asp

Asp

Trp

Glu

Val

Phe

Phe

Phe

55

Gly

His

Asn

Ala

Leu

Ile

Cys

Ile

40

Tyr

Val

Leu

Leu

Arg

120

Val

425

Pro

Leu

25

Gly

val

Thr

Asp

Gly

105

Asn

Gln

Asn

10

Gly

Ser

Asp

Val

Lys

90

Met

Trp

Gln

80

Val

Lys

Pro

Arg

Asn

75

Ala

Ala

Lys

Gln

Pro

Phe

Arg

Leu

60

Gly

Lys

vVal

Pro

Asn

Phe

Asp

Ile

45

Gly

Gly

Lys

Ile

Lys

125

Val

430

Leu

Glu

30

Asn

Tyr

Ile

Asp

Asp

110

Asp

Gln

Trp

15

Pro

Ala

Tyr

Pro

Ile

95

Trp

Val

Leu

Ala

Leu

Thr

Pro

Gln

80

Thr

Glu

Tyr

Ser
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Leu

145

Lys

Asn

Tyr

Arg

Pro

225

Tyr

Asp

Thr

Phe

Thr

305

Tyr

Ala

130

Thr

Asp

His

Lys

Asn

210

Ser

Val

Ala

Asp

Gly

290

Leu

Met

Lys

Glu

Phe

Leu

Lys

195

Asp

Ile

Arg

Lys

Gln

275

Glu

Ser

Asp

Met

Ala

Leu

Trp

180

Pro

Asp

Tyr

Asn

Ser

260

val

Thr

Ile

Thr

Cys
340

Thr

Val

165

Gly

Gly

Leu

Leu

Arg

245

Pro

Leu

vVal

Thr

Thr

325

Ser

Glu

150

Glu

Tyr

Tyr

Ser

Asn

230

Val

Leu

Lys

Ala

Arg

310

Leu

Gln

135

Lys

Thr

Tyr

Asn

Trp

215

Thr

Arg

Pro

Phe

Leu

295

Thr

Asn

vVal

Ala

Ile

Leu

Gly

200

Leu

Gln

Glu

val

Leu

280

Gly

Lys

Pro

Leu

47545

Lys

Lys

Phe

185

Ser

Trp

Gln

Ala

Phe

265

Ser

Ala

Glu

Tyr

Cys
345

Gln

Leu

170

Pro

Cys

Asn

Ser

Ile

250

Ala

Gln

Ser

Ser

Ile

330

Gln

81

Glu

155

Gly

Asp

Phe

Glu

Pro

235

Arg

Tyr

Asp

Gly

Cys

315

Ile

Glu

140

Phe

Lys

Cys

Asn

Ser

220

Val

vVal

Thr

Glu

Ile

300

Gln

Asn

Gln

Glu

Leu

Tyr

Val

205

Thr

Ala

Ser

Arg

Leu

285

Val

Ala

Val

Gly

Lys

Leu

Asn

190

Glu

Ala

Ala

Lys

Ile

270

vVal

Ile

Ile

Thr

Val
350

Dla

Arg

175

His

Ile

Leu

Thr

Ile

255

Val

Tyr

Trp

Lys

Leu

335

Cys

Gly

160

Pro

His

Lys

Tyr

Leu

240

Pro

Phe

Thr

Gly

Glu

320

Ala

Ile
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Arg

Phe

Pro

385

Cys

Asp

Leu

Ser

Lys

Ala

370

Thr

Tyr

Ala

Lys

Pro
450

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

<220>
<223>

<400>

Asn
355

Ile

Leu

Ser

Val

Pro

435

Ser

39
452
PRT

Trp

Gln

Glu

Thr

Asp

420

Pro

Thr

Trinh tu

ciu truc

39

Arg Ala Pro

1

Ala Pro Ser

Ser Leu Phe

35

Gly Val Thr

50

Pro

Glu

20

Ser

Ile

Asn

Leu

Asp

Leu

405

Val

Met

Leu

nhédn tao

tdng hop

val

Phe

Phe

Phe

Ser

Glu

Leu

390

Ser

Cys

Glu

Ser

Ile

Cys

Ile

Tyr

Ser

Lys

375

Glu

Cys

Ile

Thr

Pro

Leu

Gly

Val
55

47545

Asp

360

Gly

Gln

Lys

Ala

Glu
440

Asn

Gly

Ser

40

Asp

Tyr

Gly

Phe

Glu

Asp

425

Glu

Val

Lys

Pro

Arg

Leu

Lys

Ser

Lys

410

Gly

Pro

Pro
10

Phe

His

Phe

Glu

395

Ala

Val

Gln

Phe

Asp

Arg Ile

Leu Gly

82

Leu

Thr

380

Lys

Asp

Cys

Ile

Leu

Glu

Asn

Tyr
60

Asn

365

vVal

Phe

Val

Ile

Phe
445

Trp

Pro

Ala

45

Tyr

Pro

Arg

Tyr

Lys

Asp

430

Tyr

Ala

Leu

30

Thr

Pro

Asp Asn

Gly Lys

Cys Ser

400

Asp Thr
415

Ala Phe

Asn Ala

Trp Asn

15

Asp Met

Gly Gln

Tyr Ile
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Asp

65

Ser

Met

Arg

Arg

Glu

145

Phe

Leu

Lys

Asp

Ile

225

Arg

Lys

Gln

Ser

Leu

Pro

Pro

Ser

130

Ala

Leu

Trp

Pro

Asp

210

Tyr

Asn

Ser

Val

Ile

Gln

Val

Thr

115

Ile

Thr

Val

Gly

Gly

195

Leu

Leu

Arg

Pro

Leu

Thr

Asp

Asp

100

Trp

Glu

Glu

Glu

Tyr

180

Tyr

Ser

Asn

Val

Leu

260

Lys

Gly

His

85

Asn

Ala

Leu

Lys

Thr

165

Tyr

Asn

Trp

Thr

Arg

245

Pro

Phe

Val

70

Leu

Leu

Arg

Val

Ala

150

Ile

Leu

Gly

Leu

Gln

230

Glu

Val

Leu

Thr

Asp

Gly

Asn

Gln

135

Lys

Lys

Phe

Ser

Trp

215

Gln

Ala

Phe

Ser

47545

vVal

Lys

Met

Trp

120

Gln

Gln

Leu

Pro

Cys

200

Asn

Ser

Ile

Ala

Gln

Asn

Ala

Ala

105

Lys

Gln

Glu

Gly

Asp

185

Phe

Glu

Pro

Arg

Tyr

265

Asp

Gly

Lys

90

vVal

Pro

Asn

Phe

Lys

170

Cys

Asn

Ser

Val

Val

250

Thr

Glu

83

Gly

75

Lys

Ile

Lys

Val

Glu

155

Leu

Tyr

Val

Thr

Ala

235

Ser

Arg

Leu

Ile

Asp

Asp

Asp

Gln

140

Lys

Leu

Asn

Glu

Ala

220

Ala

Lys

Ile

Val

Pro

Ile

Trp

Val

125

Leu

Ala

Arg

His

Ile

205

Leu

Thr

Ile

Val

Tyr

Gln

Thr

Glu

110

Tyr

Ser

Gly

Pro

His

190

Lys

Tyr

Leu

Pro

Phe

270

Thr

Lys

Phe

95

Glu

Lys

Leu

Lys

Asn

175

Tyr

Arg

Pro

Tyr

Asp

255

Thr

Phe

Ile

80

Tyr

Trp

Asn

Thr

Asp

160

His

Lys

Asn

Ser

val

240

Ala

Asp

Gly
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Glu

Ser

305

Asp

Met

Asn

Ile

Leu

385

Ser

Val

Pro

Ser

Thr

290

Ile

Thr

Cys

Trp

Gln

370

Glu

Thr

Asp

Pro

Thr
450

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

<220>
<223>

275

Val Ala

Thr Arg

Thr Leu

Ser Gln
340

Asn Ser
355

Leu Glu

Asp Leu

Leu Ser

vVal Cys
420

Met Glu
435

Leu Ser

40
450
PRT
Trinh tu

ciu truc

Leu

Thr

Asn

325

Val

Ser

Lys

Glu

Cys

405

Ile

Thr

nhdn tao

Gly

Lys

310

Pro

Leu

Asp

Gly

Gln

390

Lys

Ala

Glu

Ala

295

Glu

Tyr

Cys

Tyr

Gly

375

Phe

Glu

Asp

Glu

téng hop

280

Ser

Ser

Ile

Gln

Leu

360

Lys

Ser

Lys

Gly

Pro
440

47545

Gly

Cys

Ile

Glu

345

His

Phe

Glu

Ala

Val

425

Gln

Ile

Gln

Asn

330

Gln

Leu

Thr

Lys

Asp

410

Cys

Ile

84

vVal

Ala

315

vVal

Gly

Asn

Val

Phe

395

Val

Ile

Phe

Ile

300

Ile

Thr

Val

Pro

Arg

380

Tyr

Lys

Asp

Tyr

285

Trp

Lys

Leu

Cys

Asp

365

Gly

Cys

Asp

Ala

Asn
445

Gly

Glu

Ala

Ile

350

Asn

Lys

Ser

Thr

Phe

430

Ala

Thr

Tyr

Ala

335

Arg

Phe

Pro

Cys

Asp

415

Leu

Ser

Leu

Met

320

Lys

Lys

Ala

Thr

Tyr

400

Ala

Lys

Pro
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<400>

Pro

Ser

Phe

Thr

Ile

65

Gln

val

Thr

Ile

Thr

145

val

Gly

Gly

Pro

Glu

Ser

Ile

50

Thr

Asp

Asp

Trp

Glu

130

Glu

Glu

Tyr

Tyr

40

vVal

Phe

Phe

35

Phe

Gly

His

Asn

Ala

115

Leu

Lys

Thr

Tyr

Asn
195

Ile

Cys

20

Ile

Tyr

Val

Leu

Leu

100

Arg

vVal

Ala

Ile

Leu

180

Gly

Pro

Leu

Gly

Val

Thr

Asp

85

Gly

Asn

Gln

Lys

Lys

165

Phe

Ser

Asn

Gly

Ser

Asp

vVal

70

Lys

Met

Trp

Gln

Gln

150

Leu

Pro

Cys

vVal

Lys

Pro

Arg

Asn

Ala

Ala

Lys

Gln

135

Glu

Gly

Asp

Phe

47545

Pro

Phe

Arg

40

Leu

Gly

Lys

Val

Pro

120

Asn

Phe

Lys

Cys

Asn
200

Phe

Asp

25

Ile

Gly

Gly

Lys

Ile

105

Lys

Val

Glu

Leu

Tyr

185

Val

Leu

10

Glu

Asn

Tyr

Ile

Asp

90

Asp

Asp

Gln

Lys

Leu

170

Asn

Glu

85

Trp

Pro

Ala

Tyr

Pro

75

Ile

Trp

Val

Leu

Ala

155

Arg

His

Ile

Ala

Leu

Thr

Pro

60

Gln

Thr

Glu
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Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

val
420

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

230

Arg

Pro

Phe

Leu

Thr

310

Asn

val

Ser

Lys

Glu

390

Cys

Ile

Glu

val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

47545

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly
425

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

vVal

95

235

vVal

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Ser

Arg

Leu

val

300

Ala

Val

Gly

Asn

vVal

380

Phe

Val

Ile

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala
430

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

240

Asp

Thr

Phe

Ser

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp
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47545 168/194

<213> Trinh tu nhan tao

<220>
<223> C&u truc tdéng hop

<400> 45

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp
1 5 10 15

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp
20 25 30

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly
35 40 45

Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr
50 55 60

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gln Lys
65 70 75 80

Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu
100 105 110

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys
115 120 125

Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu Ser Leu
130 135 140

Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys
145 150 155 160

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn
165 170 175

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr
180 185 190

96



Lys

Asn

Ser

225

vVal

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Gly

Leu

Leu

Arg

Pro

260

Leu

val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Tyr

Ser

Asn

vVal

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Gly

Leu

215

Gln

Glu

vVal

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

47545

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

97

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Val

Thr

220

Ala

Ser

Arg

Leu

vVal

300

Ala

vVal

Gly

Asn

vVal

380

Phe

Val

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

val

Pro

365

Arg

Tyr

Lys

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp
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Ala Val Asp Val

420

Lys Pro Pro Met

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

<220>
<223>

<400>

435

46
443
PRT

Trinh tu

cdu truc

46

Phe Arg Ala

1

Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Pro

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

405

47545

410

415

Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu

Glu Thr Glu

nhan tao

tdng hop

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Val

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Ile

Cys

Ile

Tyr

55

val

Leu

Leu

Arg

Val

Glu
440

Pro

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

425

Pro

Asn

Gly
25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Val
10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

98

Pro

Phe

Arg

Leu

Gly

75

Lys

vVal

Pro

Asn

Phe

Asp

Ile

Gly

Gly

Lys

Ile

Lys

val

Leu

Glu

Asn

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

430

Trp

Pro

30

Ala

Tyr

Pro

Ile

Trp

110

Val

Leu

Ala

15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Trp

Asp

Gly

Tyr

Lys

Phe

Glu

Lys

Leu
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Thr

145

Asp

His

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser
340

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

47545

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln
345

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

99

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

140

Glu

Leu

Tyr

val

Thr

220

Ala

Ser

Arg

Leu

val

300

Ala

Val

Gly

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

vVal

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys
350

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg
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Lys Asn

Ala Ile
370

Thr Leu
385

Tyr Ser

Ala Val

Lys Pro

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

<220>
<223>

<400>

Phe Arg
1

Asn Ala

Met Ser

Gln Gly
50

Ile Asp
65

Trp Asn
355

Gln Leu

Glu Asp

Thr Leu

Asp Val
420

Pro Met
435

47

445

PRT
Trinh tu
C4u truc

47

Ala Pro

Pro Ser
20

Leu Phe
35

Val'Thr

Ser Tle

Ser Ser Asp

Glu Lys Gly
375

Leu Glu Gln
390

Ser Cys Lys
405

Cys Ile Ala

Glu Thr Glu

nhén tao

téng hop

Pro Val Ile

Glu Phe Cys

Ser Phe Ile

Ile Phe Tyr

55

Thr Gly Val

Tyr

360

Gly

Phe

Glu

Asp

Glu
440

Pro

Leu

Gly

40

vVal

Thr

47545

Leu

Lys

Ser

Lys

Gly

425

Pro

Asn

Gly

25

Ser

Asp

val

His

Phe

Glu

Ala

410

Val

Gln

Val

10

Lys

Pro

Arg

Asn

100

Leu

Thr

Lys

395

Asp

Cys

Ile

Pro

Phe

Arg

Leu

Gly
75

Asn

Val

380

Phe

Val

Ile

Phe

Asp

Ile

Gly

60

Gly

Pro

365

Arg

Tyr

Lys

Asp

Leu

Glu

Asn

45

Tyr

Ile

Asp Asn

Gly Lys

Cys Ser

Asp Thr
415

Ala Phe
430

Trp Ala
15

Pro Leu

30

Ala Thr

Tyr Pro

Pro Gln

Phe

Pro

Cys

400

Asp

Leu

Trp

Asp

Gly

Tyr

Lys
80
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Ile

Tyr

Trp

Asn

Thr

145

Asp

His

Lys

Asn

Ser

225

vVal

Ala

Asp

Gly

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

vVal

275

Thr

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Leu

Leu

Arg

vVal

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

47545

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

101

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

val

235

Val

Thr

Glu

Ile

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

vVal

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Trp

110

val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr
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Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

Lys

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

val

Pro

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

<220>
<223>

<400>

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

Pro

435

483
447
PRT

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

vVal

420

Met

Trinh tu

cdu truc

48

Phe Arg Ala Pro

1

Asn Ala Pro Ser

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Glu

nhén tao

Thr

310

Asn

val

Ser

Lys

Glu

390

Cys

Ile

Thr

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Glu

tdng hop

Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp

5

Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Glu
440

47545

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Pro

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

Gln

10

102

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Ile

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Phe

Ile

Thr

vVal

Pro

365

Arg

Tyr

Lys

Asp

Tyr
445

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala
430

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

15

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu
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Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

His

Lys

Asn

Ser
225

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

AsSp

Tyr

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr
230

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

47545

Gly

vVal

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

103

Arg

Leu

Gly

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

val
235

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

vVal

Thr

220

Ala

Asn

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

30

Ala

Tyr

Pro

Ile

Trp

110

vVal

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr
240
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val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

Lys

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

Pro

<210>

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

Pro
435

49

Arg

Pro

260

Leu

val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

vVal

420

Met

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Glu

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Thr

Glu

val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Glu

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Glu
440

47545

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

Gln

104

vVal

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Ile

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Phe

Lys

Ile

vVal

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Tyr
445

Ile

vVal

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala

430

Asn

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Ala

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu
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<211>
<212>
<213>

<220>
<223>

<400>

449
PRT

Trinh tu

Cau truc

49

Phe Arg Ala

1

Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

His

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Dla

Leu

Trp

Pro

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

vVal

Gly

nhan tao

téng hop

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Val

Phe

Phe

Phe

Gly

His

Asn

Ala

Leu
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