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(57) Sang ché dé cap dén protein dung hop chtra (a) polypeptit thir nhat chira interleukin-2
(IL-2), trong d6 polypeptit thir nhat nay co d6 twong dong trinh ty it nhat bang 70% so véi
trinh tu nhu néu trong SEQ ID NO.2; va (b) polypeptit thir hai, dugc dung hop trong khung
v6i polypeptit thr nhat bang gdc lién két, trong d6 gdc lién két ndy cé trinh ti nhu néu
trong SEQ ID NO.13 va polypetit thir hai ndy chtra ving ngoai bao cta thy thé interleukin-
2 alpha, c6 hoat tinh sinh hoc cua vung ngoai bao cua thy thé interleukin-2 alpha, va trong
d6 polypeptit thtr hai nay c6 d6 twong dong trinh ty it nhat bang 70% so véi trinh ty nhu
néu trong SEQ ID NO.7, va trong d6 protein dung hop nay co6 (1) hoat tinh IL-2 cao hon
IL-2 ty nhién hodc (2) hoat tinh kich thich IL-2 6n dinh ¢ lymphé bao mang IL-2R in vivo
cao hon IL-2 ty nhién; polynucleotit chira trinh tu nucleotit ma hoéa protein dung hop nay;
té bao vat chu chia polynucleotit ndy; va phwong phéap san xuét protein dung hop nay.
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Linh vwe ky thuit dwec dé cap

Sang ché dé cap dén phuwong phép va dugc pham didu hoa dap tmg mién dich sir

dung protein dung hop interleukin-2/thu thé interleukin-2 alpha.
" Tinh trang k§ thuit ciia sang ché

Hoat chét sinh hoc interleukin-2 (IL-2) da dugc st dung dé kich thich dap tng
mién dich & nguoi bénh ung thu va HIV/AIDS. Géan déy, IL-2 d3 dugc st dung & lidu
thép dé kich thich chon loc kha ning chéng chiu dé @e ché d4p ang mién dich khong
mong mubn lién quan dén bénh tu mién, nhu tinh trr;ing xam l4n cda cdc mod tu mién.
Quan trong 13, IL-2 & liéu thap di khong ting cudng hodc hoat héa lai té bao T tu phan
tng. Tuy nhién, nhugc diém trong didu trj cia IL-2 bao gdm thdi gian ban thai in vivo rat
ngén dan dén lam gidm hoat luc; va gdy doc & lidu cao. Do d6, can c6 hoat chét sinh hoc
IL-2 thé hé méi c6 dic tinh duoc dong hoc va thoi gian ddp ung mién dich duoc cai

thién.
Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 13 d& cap dén phuong phép va duoc phdm diéu hoa dap

: umg mién dich. Dugc phim theo sang ché chira protein dung hop chtra: (a) polypeptit thir
nhit chira interleukin-2 (IL-2) hodc bién thé chirc ning hodc manh chirc ning ciia no; va
(b) poiypeptit thtr hai, dugc duhg hop trong khung véi polypeptit thit nht, va polypetit
th&r hai ndy chira viing ngoai bao ciia thy thé interleukin-2 alpha (IL-2Ra) hodc bién thé

chirc nang hodc manh chic ndng ctia no, va protein dung hop nay co6 hoat tinh IL-2.

Sang ché cling md ta phuong phap 1am gidm dap tng mién dich & dbi twgng bao
gdbm budc cho ddi tuong cin giam dap Gmg mién dich st dung luong hitu hiéu cua
protein dung hop IL-2/IL-2Ra theo sang ché. Sang ché ciing mé ta phuong phap 1am ting
d4ap tng mién dich & d6i tuong bao gdm budce cho dbi tugng can ting dap img mién dich
str dung luong hiru hiéu ciia protein dung hop IL-2/IL-2Ra theo sang ché. Sang ché ciing
md t4 phuong phap 1am ting hoat tinh t& bao diéu hoa T.

Sang ché ciing mé ta phuong phép ting cudong kha ning sinh mién dich ciia vacxin
hoic phuong phap khic phuc ddp tng mién dich bi trc ché boi vacxin & ddi tugng, bao

gdm céc bude: (a) cho ddi twong st dung lugng hitu hiéu ciia protein dung hop IL-2/IL-
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2Ro. theo sang ché; va (b) cho dbi tuong str dung vacxin, trong d6 protein dung hop nay
ting cudng kha ning sinh mién dich cta vacxin hogc khic phuc dap tng mién dich bj trc

ché boi vacxin.
Mo ta van tat hinh vé

Fig.1 13 hinh vé& thé hién protein dung hop IL-2/IL-2Ra theo séng ché, trong d6 L
- = peptit chi huy, LK = viing lién két, G = glyxin, H = histidin, va T = b ba m3 héa két
thuc.

Fig.2A va Fig.2B 14 cc hinh v& thé hién trinh tu suy luan cla protein dung hop
IL-2/IL-2Ra theo sang ché. Fig.2A 13 hinh v& thé hién trinh tu suy luan cta protein dung
hop IL-2/IL-2Ra ctia chudt nhét. Trinh tu IL-2 va IL-2Ra cta chudt ciia cac protein dung
hgp nay dugc thé hién néu trén va dudi ddy. Trinh tu cla protein dung hop IL-2 dugc néu
trong SEQ ID NO.3; trinh tu cta protein dung hop IL-2-(G4S)4-IL-2Ra duge néu trong
SEQ ID NO.54; trinh tu cta protein dung hgp IL-2-(G4S)s-IL-2Ra dugc néu trong SEQ
ID NO.55; trinh tu cta protein dung hop IL-2-(G3S)4-IL-2Ra dugc néu trong SEQ ID
NO.56; trinh ty cua protein dung hgp IL-2-(G3S);-IL-2Ro dugc néu trong SEQ ID
NO.57; va viing ngoai bao cua IL-2Ra dugc néu trong SEQ ID NO.10. Fig.2B 1a hinh v&
thé hién trinh tur suy ludn ctda protein dung hgp IL-2/IL-2Ra ctia nguoi. Trinh tu IL-2 va
IL-2Ro cta ngudi cla cic protein dung hop nay dugc thé hién néu trén va duéi day.
Trinh ty cta protein dung hop IL-2 duge néu trong SEQ ID NO.IV; trinh tu cda protein
dung hop IL-2-(G3S),-IL-2Ra duge néu trong SEQ ID NO.58; trinh tu cua protein dung
hop IL-2-(G3S)3-IL-2Ra. dugc néu trong SEQ ID NO.59; trinh tu cua protein dung hop
IL-2-(G3S)4-IL-2Ra dugce néu trong SEQ ID NO.60; trinh tu cia protein dung hop IL-2-
(G4S)4-IL-2Ra dugce néu trong SEQ ID NO.61; va viing ngoai bao cua IL-2Ra dugc néu
trong SEQ ID NO.7.

Fig.3 1a dd thi tﬁé hién d¢ sinh kha dung cta protein dung hop IL-2/IL-2Ra theo
sang ché. Cac té bao COS-7 dugc chuyén nap véi cic ADN bd sung ma hoéa protein dung
hop IL-2/IL-2Ra chira céc gbe lién két dugc thé hién. Dich ndi tir céc t& bao nay dugce
nudi ciy v6i nguyén bao T hoat hoa khang CD3 dé danh gi4 hoat tinh IL-2. Fig.3A 1a db
thi thé hién dap tmg ting sinh bdi nguyén bao T sau khi pha lodng c4c protein dung hop
duoc thé hién. Fig.3B 1a d thi thé hién hoat tinh khang IL-2 dén sy ting sinh kich thich

béi dich ndi nudi cdy pha loéing theo ty 16 1:2 chira cac protein dung hgp duge thé hién.
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Fig.4 1a dd thi thé hién hoat tinh ctia protein dung hop IL-2/IL-2Ra tinh ché theo
sang ché. Dich nbi nuodi cdy té bao CHO d4 chuyén nap dugc st dung dé tinh ché protein
dung hop IL-2/(G3S)3/IL-2Ra va protein dung hop IL-2/(GlysSer)4/IL-2Ra chira trinh tu
danh d4u 6x-His bing phuong phép sic ky ai lwc st dung niken. Fig.4A 1a d6 thi thé hi¢n
két qua do hoat tinh sinh hoc IL-2 béi su tang sinh nguyén bao T khang CD3 v6i protein
dung hop tinh ché duogc thé hién. Fig.4B la dd thi thé hién hoat tinh ctia mdi protein dung
hop tinh ché dé trc ché gin két ciia cic khang thé don dong khang IL-2Ra PC61 va 7D4,
duoc dinh huéng dén vi tri gin két khong phéi tir, v6i nguyén bao T hoat hoa khang
CD3.

Fig.5 1a dd thi thé hién khang thé don dong khang IL-2Ra dugc dinh huéng dén vi
tri gin két IL-2 cua IL-2Ra khong thé gén két véi protein dung hop IL-2/IL-2Ra. Cac
protein dung hop tinh ché chira cac gdc lién két thay ddi, nhu duoc thé hién, trude tién
duoc 1 v6i khéng thé don dong khang IL-2Ra 3C7, dugc dinh huéng dén vi tri gin két
phéi tr cia IL-2Ro. hodc khéang thé don dong 7D4, dugc dinh huéng dén vi tri gin két
khong phéi tir cia IL-2Ra. Kha ning gén két sau d6 ctia 3C7 hogc 7D4 véi IL-2Ra bé
mit té bao dugc danh gia bang cach sir dung té bao EL4 duge chuyén nap IL-2Ra.

Fig.6 1a hinh anh thé hién dic tinh sinh héa cta IL-2/IL-2Ra, tinh ché theo sang
ché. Fig.6A 1 hinh 4nh thé hién két qua dién di trén gel SDS-PAGE cua protein dung
hop IL-2/IL-2Ra tinh ché trong cac diéu kién khir va khong kht; protein dung hop IL-
2/IL-2Ra. dugc hién thi bang phan tich thdm tach Western béng cach do bang khang thé
duoc dinh huéng dén trinh tw danh ddu 6x-His ctia protein dung hop nay. Fig.6B 1 hinh
anh thé hién ham luong protein dung hop IL-2/(GlysSer)s/IL-2Ra, tinh ché dugc dién di
trén gel SDS-PAGE trong cac didu kién khir sau khi nhuém bang xanh Coomassie.

Fig.7 1a @ thi thé hién hoat tinh ciia protein dung hop IL-2/IL-2Ra. theo séng ché
dén qua trinh truyén tin hiéu phu thudc IL-2 in vivo. Céc chudt nhit C57BL/6 dugc tiém
mang bung véi lidu don cia protein dung hop IL-2/(G;S)s/IL-2Ra (4000 don vi hoat tinh
. IL-2) va ham luong pSTATS5 trong qudn thé té bao 14 lach dugc thé hién dugc danh gia

ngay lap tuc. Ham lugng pSTATS dugc xac dinh sau 0,5 gid tiém protein dung hop IL-

2/TL-2R0.. Déi v6i té bao T biéu hién CD4, céc té bao nay dugc van chuyén qua kénh véi

té bao Treg biéu hién Foxp3 duoc loai bé.

Fig.8 14 @6 thi thé hién hoat tinh ctia protein dung hop IL-2/IL-2Ra. dén té bao
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Treg in vivo. Cac chudt nhit NOD duoc tiém mang bung 3 lan (ngay 1, 3, 5) vé6i lugng
hoat tinh IL-2 duoc chi dinh lién quan dén protein dung hop IL-2/(G3S)3/IL-2Ra. Hoat
tinh trén Treg dugc danh gid dbi voi 14 lach, hach bach huyét & tuy va tuy sau 24 giy lan
tiém cudi cing. Cac thong sb danh gia bao gbm ty 1& phan traim Treg trong cac té bao T
biéu hién CD4; mat d6 huynh quang trung binh thé hién mtrc do biéu hién CD25 boi Treg
sau khi chudn héa dén mirc d6 biéu hién CD25 boi Treg tir cic chudt nhét dugc diéu tri
d6i chumg; trang thai ting sinh ctia Treg nhu dugc danh gia boi mirc do biéu hién gen chi
thi tang sinh Ki67; va ty 1& % cua Treg di biéu hién KIrgl, biéu thi phan nhom quén thé

biét hoa cudi cting phu thude IL-2.

Fig.9 1a dd thi thé hién két qua so sénh hoat tinh cua protein dung hop IL-2/IL-
2R vA TL-2 ti td hop dé cam Gng bién dbi té bao Treg in vivo. Cac chudt nhat CS7BL/6
duoc tiém mang bung 3 1an (ngdy 1, 3, 5) v6i protein dung hop IL-2/(G3S)s/IL-2Ra
(2000 don vi), IL-2 tai t6 hop ctia ngudi (25000 don vi) hodc phirc hop cua khang thé
khéng IL-2 dugc didu ché sin (Jes-6.1; Sug) va IL-2 cia chudt (10000 don vi) (IL2/IC).
Hoat tinh trén Treg dugc danh gia dbi v6i 14 lach sau 24 giv, 72 gid va 1 tudn lan tiém

cubi cing. Treg dugc danh gid nhu dugc mo ta trén Fig.8.

Fig.10 1a d thi thé hién hoat tinh lidu thip IL-2 trc ché bénh dai thédo dudng & cac
chu6t nhit NOD. Cac chudt nhit NOD (8 chudt nhit/nhém) duge diéu tri bang protein
dung hop IL-2/IL-2Ra, IL-2Ro hoa tan, hodc PBS theo so dd trén Fig.10A. Nong do
glucoza trong mdu va nudc tiéu duoc kiém soat cho dén khi céc chudt nhét dat 40 tudn
tudi. Cac chudt nhit dugc coi 1a bi bénh d4i théo dudng sau 2 1an do ndng do glucoza ndi

tiép >250mg/dL.

Fig.11 13 dd thi thé hién hoat tinh lidu cao ctia protein dung hgp IL-2/IL-2Ra. ting
cudng phat trién & bao ghi nhé T biéu hién CDS. Cac chudt nhit C57BL/6 dugc didu tri
béng t& bao T chuyén gen thu thé t€ bao T OT-I dic hiéu albumin trimg giéi han nhém I
chi khac nhau mdt cum gen trong nhidm sic thé. Cac chudt nhit nay duoc giy dap ung
mién dich va diéu tri bing lidu don cua protein dung hop IL-2/(G;S)s/IL-2Ra, IL2/IC
chtra 15000 don vi IL-2, hodc IL-2 tai t6 hop (25000 don vi). O cac thdi diém xac dinh,
ty 18 phén tram twong dbi cta té bao T OT-I trong toan b khoang té bao T biéu hién CD8

‘trong mau ngoai vi dugc danh gia.

Fig.12 12 biéu dd thé hién loai t& bao ghi nhg OT-I én dinh duge hd trg béi liéu
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cao protein dung hgp IL-2/IL-2Ra. Fig.12A 1a biéu dd thé hién phuong phap chon loc dé
xéc dinh t& bao ghi nhé tac dong va té bio ghi nhé trung tam. Fig.12B 1a bidu dd thé hién
phan b té bao ghi nhé OT-T sau 28 va 202 ngay giy mién dich cho chudt nhét ciing dugc
didu tri bang IL-2/IL-2Ro. (12000 don vi).

Fig.13 14 dd thi thé hién dic tinh cia protein dung hop IL-2/IL-2Ro ciia ngudi
chita gc lidn két glyxin/serin c6 chidu dai thay ddi, nhu dwoc thé hién. Fig.13A 1a dd thi
thé hién hoat tinh sinh hoc IL-2 ctia IL-2//IL-2Ra tinh ché cta ngudi bang cach st dung
thir nghiém sinh hoc CTLL. Fig.13B 14 hinh 4nh thé hién phéan tich thAm tach Western
cua protein dung hop IL-2/IL-2Ra cua nguoi sau khi dién di trén gel SDS-PAGE trong
cc diéu kién khur.

Fig.14 13 biéu dd thé hién protein dung hop IL-2/IL-2Ra cla nguoi gin két cac
khang thé don dong khang IL-2Ra. Cac protein dung hop tinh ché chira cac gbc lién két
duoc thé hién trude tién duoc @ voi khang thé don dong BC96 khang IL-2Ra, dugc dinh
huéng dén vung gin két phdi tir ciia IL-2Ro, ciia ngudi hodc khang thé don dong M-
A257, duge dinh huéng dén ving gin két khong phéi tir ciia IL-2Ra. clia ngudi. Kha ning
gin két sau d6 ctia BC96 hoic M-A257 véi IL-2Ra, b& mit t& bao duoc danh gia bang
cach st dung t& bao CHO da chuyén nap IL-2Ro.

Fig.15 1a dd thi thé hién IL-2 twong tic v6i vi tri gén két IL-2 ctia IL-2Ra trong
chudi protein dung hop IL-2/IL-2Ra cta ngudi. Hoat tinh sinh hoc IL-2 cia cac protein
dung hop dugc thé hién chira gbc lién két glyxin/serin thay ddi dugc danh gia bang cach
stt dung té bao CTLL. Thé d6t bién (Mut) 13 cac protein dung hop & d6 TL-2Ra chira cac
dot bién Arg>>—>Thr, Arg**—>Ser. Phan tich thdm tich Western kiém ching lugng
tuong duong cia toan b cac protein dung hop (khong thé hién).

MBO ta chi tiét sang ché

Sang ché s& dugc mo ta chi tiét hon ciing véi cac hinh v& kém theo, trong d6
khong phai tit ca cac phuong 4n theo séng ché dugc thé hién. Cu thé, sang ché co thé
duoc thé hién dudi nhiéu hmh thirc khac nhau va khong chi giéi han & cac phuong 4n
duge thé hién trong ban md ta ndy; ding hon 1a cdc phuong 4n nay duge dé cap dén dé
sang ché nay s& dap ung yéu cau phap ly. Cac chit s6 gidng nhau thé hién cac dbi tuong
gidng nhau trong toan bd ban mo ta.

Dua trén nhidu phuong 4n cai bién va cac phuong 4n khéc theo sang ché dugc thé
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hién trong ban md ta nay, nguoi cod hiéu biét trung binh trong linh vuc ndy sé& hiéu dugc
cac 1oi ich cua sang ché dugc thé hién trong phan md ta va hinh vé lién quan néu trén. Do
do6, can hiéu rang sang ché khong chi gi6i han & céc phuong an cu thé dugc boc 16 va cac
phuong an cai bién va cac phuong 4n khac van ndm trong pham vi ctia bd yéu cdu bao ho
kém theo. Mic du cac thuat ngit cu thé dugce st dung trong séng ché, nhung céc thuét ngi

nay dugc st dung chi nhim muc dich md ta chtt khong gi6i han pham vi ctia sang ché.
- 1. Téng quan

Céc phuong phap hién nay chii yéu st dung interleukin-2 t4i td hop (IL-2), c6 ddc
tinh duge hoc kém, dic biét 1 thoi gian ban thai ngin 1am han ché tac dung diéu tri. Sang
ché dé cip dén protein dung hop interleukin-2/thy thé interleukin-2 alpha (IL-2/IL-2Ro)
6 dic tinh khac biét so vi IL-2 tai t6 hop va cac protein dung hop IL-2 khéc. Thi nhét,
protein dung hgp IL-2/IL-2Ra nay c6 kich c& thich hop lam tang thoi gian ban thai in
vivo clia né. Thit hai, tuong tac yéu gitta IL-2 va IL-2Ra (mdt tiéu don vi clia IL-2R)
trong chudi protein dung hop IL-2/IL-2Ra ndy tao ra mot co ché khac dé kéo dai do sinh
kha dung cta IL-2. Khong bi giéi han boi co ché tac dung cu thé, do sinh kha dung kéo
dai cua hoat tinh IL-2 c6 thé xay ra nh& tuong tic canh tranh giita gbc IL-2 véi IL-2Ra
cta protein dung hop IL-2/IL-2Ra va véi té bao biéu hién IL-2R.

IL. Protein dung hop interleukin-2/thu thé interleukin-2 alpha va polynucleotit ma

hda nd

Protein dung hop theo sang ché chira polypeptit thi nhét chta interleukin-2 (IL-2)
hodc bién thé chtrc ning hodc méanh chirc ning ctia n6 dugc dung hop trong khung véi
polypeptit thir hai chira hodc bao gdm ving ngoai bio ciia polypeptit thu thé interleukin-2

alpha (IL-2Ra) hodc bién thé chtrc ning hodc manh chirc ning ctia no.

Thuat ngit “protein dung hop” dugc dung trong ban mo ta dé chi mdi lien két
trong khung ctia it nhét hai polypeptit khong twong ddng. Sau khi phién ma/dich ma, mot
protein duy nhit dugc tao ra. Theo cach ndy, nhiéu protein hoic manh chiic ning cia
ching c6 thé duoc két hop thanh mot pélypeptit duy nhét. Thudt ngit “lién két didu
khién” duoc ding trong ban md ta d8 chi mdi lién két chirc ning gitta hai hodc nhiéu
doan. Vi du, mdi lién két didu khién giira hai polypeptit dung hop ca hai polypeptit voi
nhau trong khung dé tao ra protein dung hop polypeptit duy nhit. Theo khia canh cu thé,
protein dung hgp nay con chira polypeptit thtr ba dugc md ta chi tiét dudsi day, c6 thé
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chira goc lién két.

Protein dung hop IL-2/IL-2Ra theo sang ché hodc bién thé hoat tinh hodc manh
hoat tinh cua n6é c6 mdt hodc nhiéu dic tinh/hoat tinh sau: (1) 1am ting hoat tinh cta té
bao T diéu hoa (Treg) va/hoic lam ting do dung nap mién dich trong cic phuong phap
diéu tri st dung IL-2 lidu thép; (2) lam ting d4p tmg mién dich va ghi nhé trong cac
phuong phap diéu tri lidu cao; (3) 1am ting @6 sinh kha dung ctia IL-2 khi so v&i IL-2 tai
t6 hop; vé/hoéc (4) 1am tang kich thich dn dinh IL-2 cua lympho bao mang IL-2R in vivo.
Hoat tinh nay va phuong phap danh gid dugc mo ta chi tiét hon trong sang ché. Xem, vi

du 1 theo séng ché.

Theo mot phuong 4n, hoat tinh gia tang cua Treg thu dugc tir protein dung hop IL-
2/IL-2Ro. theo sang ché hoic bién thé hoat tinh hodc manh hoat tinh ctia né ¢ thé duoc
d4nh gi4 theo nhiéu phuong phép bao gdm, vi du (1) lam tang biéu hién va s6 lugng Treg
trong khoang té bao T biéu hién CD4; (2) didu hoa kich thich biéu hién CD25 phu thudc
IL-2; (3) kich thich tang sinh nhu dugc danh gid boi mirc do biéu hién gen chi thi ting
sinh Ki67; va (4) lam ting s lugng phan nhém Treg bidu hién Klrgl biét hoa cudi cling
phu thudc IL-2. Céc hoat tinh nay trén Treg co thé dugc quan sat trong 14 1ach va tuy bi
viém.

Theo mdt phuong an, protein dung hop IL-2/IL-2Ro. theo sang ché hoic bién
thé hoat tinh hodc manh hoat tinh ctia n6 1am ting Treg dung nap va {ic ché mién dich va
kha ning mién dich nho lam tdng dép ung ung ghi nhd/tac dong té bao T va, theo cac
phuong 4n khac, protein dung hgp IL-2/IL-2Ra c6 ddc tinh dugc dong hoc dugce cai thién
bang cach phan bd cac dap tng nay & (1) mic do hiéu qua hoat tinh IL-2 thip hon so véi
IL-2 t nhién hogc IL-2 t4i tb hop; (2) thé hién nhidu dap tmg sinh hoc 6n dinh hon IL-2
tu nhién hodc IL-2 tai té hop; va/hodc (3) van giit lai hé théng phan cdp vé6i dap ung Treg
& murc do 1idu thip hon mirc d6 té bao gh1 nhé/tac dong T.

Theo phuong 4n cu thé, protein dung hop ndy c6 hoat tinh dugc cai thién hon IL-2
tu nhién hoac IL-2 tai tb hop. Vi dy, hoat tinh cta protein dung hop IL-2/IL-2Ra ¢ thé
lam tang Treg dung nap & khoang 2 lan, 5 1an, 10 l4n, 20 14n, 30 14n, 40 14n, 50 1an, 60
1an, 70 13n, 80 1in, 90 14n, 100 14n 150 l4n, 200 14n hodc hoat tinh TL-2 thép hon so véi
IL-2 ty nhién hodc IL-2 tai td hop. Theo cac phuong 4n khéc, protein dung hop IL-2/IL-

2Ro. theo sang ché c6 hoat tinh cam tng ting sinh 6n dinh Treg va cic dic tinh lién
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quan hitu hiéu hon IL-2 tw nhién hogc IL-2 t4i t6 hop.

Sang ché ciing dé cip dén manh chirc nang va bién thé chirc ning IL-2 va IL-2Ra
6 ngudn gdc tir nhidu sinh vét c6 thé dugc str dung dé tao ra protein dung hop IL-2/ving
ngoai bao IL-2Ra. CAc thanh phdn nay dugc md ta chi tiét trong sang ché. Vi du khong
giéi han v& dang tién chét ctia protein dung hop IL-2/ving ngoai bao IL-2Ra. dugc thé
hién trong SEQ ID NO.17, 19, 21, 23, 25, 27, 29, 36, 38, 44, 46, 54, 55, 56, 58, 59, 60,
61, 62, va 64, va vi du khéhg gi6i han vé dang hoan thién cta protein dung hop IL-
2/ving ngoai bao IL-2Ra dugc thé hién trong SEQ ID NO.16, 18,20, 22, 24, 26, 37, 39,
43, 45, va 57. Vi du khong gii han vé polynucleotit ma héa cac protein dung hop nay
duge thé hién trong SEQ ID NO.29, 30, 31, 32, 33, 34, 42, 47, 48, 49, 63, va 65.

Thuét ngit “trinh tu tin hiéu bai tiét” dugc dung trong ban mod ta dé chi trinh tu
polynucleotit mad héa polypeptit (“peptit bai tiét”) 14 thanh phan ctia polypeptit mach dai,
didu khién polypeptit mach dai ndy trong chu trinh bai tiét cua té bao & do6 peptit nay
dugc tong hop. Polypeptit mach dai ndy thuong dugce phin c4t dé loai bo peptit bai tiét
trong khi van chuyén qua chu trinh bai tiét. Thuét ngit “dang hoan thién cua protein dung

~hgp hoidc polypeptit” dugc dung trong ban md ta dé chi dang d3 phan cat ciia polypeptit
d3 duogc loai bo peptit bai tiét. Thuat ngit “dang tién chét cia protein dung hop” dugc

ding trong ban mo ta dé chi dang tién chét ctia polypeptit vin con trinh tu peptit bai tiét.

Sang ché cling dé cap dén manh hoat tinh sinh hoc hoic bién thé hoat tinh sinh hoc
ctia dang hoan thién va dang tién chit ciia protein dung hop IL-2/ving ngoai bao IL-2Ra,
va polynucleotit md héa chiung. Manh polypeptit chitc ndng nay co6 thé chira it nhét 5, 6,
7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 30, 40, 50, 75, 100, 150, 200, 250,
300, 350, 400, 450, 500 hodic nhidu axit amin ndi tiép c6 trinh ty nhu néu trong SEQ ID
NO.16, 17, 18, 19, 20, 21, 22, 23, 24,25, 26, 27, 36, 37, 38, 39, 43, 44, 45, 46, 54, 55,
56, 57, 58, 59, 60, 61, 62, hodc 64. Theo phuong 4n I;héc, bién thé polypeptit chtic ning
6 thé c6 dd twong ddng trinh ty it nhét bing 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, hodc 99% so vai trinh tu nhu néu trong SEQ ID NO.16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 36, 37, 38, 39, 43, 44, 45, 46, 54, 55, 56, 57, 58, 59,
60, 61, 62, hodc 64.

Séang ché ciing @ cap dén manh hoat tinh va bién thé hoat tinh cua polynucleotit
mi hoa protein dung hop IL-2/ving ngoai bao IL-2Ra. Polynucleotit nay cé thé chua it
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nhéat 100, 200, 300, 400, 500, 600, 700, 800, 1000, 1100, 1200, 1300, 1500, 1800, 2000
nucleotit ndi tiép c6 trinh tw nhu néu trong SEQ ID NO.29, 30, 31, 32, 33, 34, 42, 47, 48,
49, 63 hodc 65 hodc polynucleotit ma hda polypeptit cé trinh tuw nhu néu trong SEQ ID
NO.16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 36, 37, 38, 39, 43, 44, 45, 46, 54, 55,
56, 57, 58, 59, 60, 61, 62, hodc 64 va ma hda protein dung hop IL-2/ving ngoai bao IL-
2Ra chirc nidng. Theo phuong an khéac, polynucleotit chtrc ndng c6 thé c6 d6 tuong ddng
trinh tr it nhét bing 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
hodc 99% so véi trinh ty nhu néu trong SEQ ID NO.29, 30, 31, 32, 33, 34, 42, 47, 48,
49, 63 hodc 65 hodc polynucleotit ma hda polypeptit c6 trinh tu nhu néu trong SEQ ID
NO.16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 36, 37, 38, 39, 43, 44, 45, 46, 54, 55,
56, 57, 58, 59, 60, 61, 62, hodc 64 va ma hda protein dung hop IL-2/ving ngoai bao IL-
2Rao. .

Céc thanh phan ctia protein dung hop IL-2/IL-2Ra theo séng ché c6 thé dugc bd
tr theo tht tu bat ky. Theo mot phuong 4n, polypeptit IL-2 12 & dau tan cung N va ving

ngoai bio cia IL-2Ra 13 & d4u tin cing C clia protein dung hop ndy.
1. Interleukin-2

Thuét ngit “Interleukin-2” hoac “IL-2” dugc dung trong ban md ta dé chi IL-2 tu
nhién hodc IL-2 tai td hop c6 ngudn gbc tir dong vat co xuong sdng bat ky, bao gdm
déng vat ¢ vi, nhu déng vét linh trudng (vi du nguoi) va dong vat gam nhim (vi du
chudt nhét va chuot céng), va déng vat c6 vi nudi trong nha hodc dong vat c6 vi phuc vu
nong nghiép trir khi ¢6 quy dinh khac. Thuét ngt nay bao gdm dang tién chét cua IL-2,
cling nhu dang bat ky ctia IL-2 thu dugc tir qua trinh xit 1y trong té bao (tirc 12 dang hoan
thién ctia IL-2). Thuét ngir ndy ciing bao gém bién thé hoic méanh chirc ning c6 trong tu
nhién ctia IL-2, vi du bién thé cit ndi hodc bién thé élen, va bién thé khéng c6 trong tu
nhién. Vi du v& trinh tu axit amin cta dang hoan thién cua IL-2 cua hgubi (cé trinh tu tin
hiéu chira 20 axit amin) dugc thé hién trong SEQ ID NO.2. Dang tién chat cua IL-2 cia
nguoi cling chirta peptit tin hiéu chtra 20 axit amin ¢ du tdn cing N (SEQ ID NO.1),
khong c6 mét trong phén tir IL-2 hoan thién. Vi du v& trinh tu axit amin ctia dang hoan
thién cuia IL-2 cta chudt (c6 trinh tu tin hi€u chira 20 axit amin) dugc thé hién trong SEQ
ID NO.4. Dang tién chat ctia IL-2 cta chudt ciing chira peptit tin hiéu chtra 20 axit amin

| & dau tan cing N (SEQ ID NO.3), khong cé mit trong phan tir IL-2 hoan thién. Ciing
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xem Fig.2 A va Fig.2B. Thuat ngit “IL-2 ty nhién” va “IL-2 thé dai” dugc dung trong
ban mo ta dé chi IL-2 ¢ trong tw nhién hodc IL-2 tai td hop.

Céc trinh tu axit amin va axit nucleic bd sung dbi voi IL-2 d3 biét. Vi du, xem M4
truy cdp Ngéan hang gen s6 Q7JEM2 (dotus lemurinus (khi bung x4m)); Q7JFMS (dotus
nancymaae (khl dém)); P05016 (Bas taurus (b0)); Q29416 (Canisfamiliaris (chd)
(Canis lupus familiaris)); P36835 (Capra hircus (d€)); va P37997 (Equus caballus
(ngua)). o

Sang ché cling d& cap dén manh hoat tinh sinh hoc va bién thé hoat tinh sinh hoc
cta IL-2. Manh hoic bién thé hoat tinh IL-2 nay s& vin ¢ hoat tinh IL-2. Thudt ngit
“hoat tinh sinh hoc cua IL-2” dugc dung trong ban mo ta dé chi mot hodc nhiéu hoat tinh
sinh hoc ctia IL-2, bao gébm nhung khong chi giéi han &, kha ning kich thich lympho bao
mang thu thé IL-2. Hoat tinh nay c6 thé duoc danh gia ca trong diéu kién in vitro va in
vivo. IL-2 13 chit diéu hoa toan than c6 hoat tinh mién dich va cAc tic dung quan sat duoc
13 tc dung tdng cong clia cac hoat tinh nay. Vi du, IL-2 diéu hoa hoat tinh séng sét (Bcl-
2), bao gdm hoat tinh tic dong T (IFN-gama, Granzym B, va Perforin), va thuc day
hoat tinh t& bao T didu hoa (FoxP3). Vi du, xem Malek et al. (2010) Immunity
33(2):153-65, duoc két hop vio sang ché bang cach vién din.

Bién thé hoat tinh sinh hoc cta IL-2 d3 biét. Vi du, xem Cong bd don Patent My
6 20060269515 va 20060160187 va W099/60128, dugc két hop vao sing ché bing

cach vién dan.

Manh hoat tinh sinh hoc va bién thé hoat tinh sinh hoc cta IL-2 ¢6 thé duogc st
dung trong protein dung hop theo sang ché. Manh chirc ning nay cé thé chira it nhit 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 30, 40, 50, 75, 100, 125, 150 hodc nhiéu axit amin
néi tiép c6 trinh tu nhu néu trong SEQ ID NO.1, 2, 3, hodc 4. Theo phuong 4n khéc, bién
thé chte nang c6 thé c6 do twong ddng trinh ty it nhat bang 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%., 95%, 96%, 97%, 98%, hodc 99% so véi trinh tu nhu néu trong SEQ ID
NO.1,2, 3, hodc 4.

Sang ché ciing @ cap dén manh hoat tinh va bién thé hoat tinh cta polynucleotit
mi héa protein IL-2. Polynucleotit ndy c6 thé chira it nhat 100, 200, 300, 400, 500, 600,
700 nucleotit ndi tiép cta polypeptit md héa SEQ ID NO.1, 2, 3, hodc 4, va ma hda
protein c6 hoat tinh IL-2. Theo phuong én khéc, polynucleotit chirc ning c6 thé c¢6 do
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tuong ddng trinh tu it nhat bang 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, hodc 99% so vdi polypeptit ma hda trinh tu axit amin nhu néu trong
SEQ ID NO.1, 2, 3, hodc 4 va ma héa polypeptit IL-2 chirc nang.

ii. Thu thé Interleukin-2 alpha

Thudt ngt “CD25” hodc “thu thé IL-2a> hodc “IL-2Ra” duoc dung trong ban mo
ta dé chi IL-2Ra tw nhién hogc IL-2Ra: t4i t6 hop ¢6 ngudn gde tir dong vét c¢6 xuong
séng bit k¥, bao gdbm dong vat c6 vii, nhu dong vat linh truéng (vi du ngudi) va dong vat
gam nhim (vi du, chuot nhét va chudt céng) va ddng vat c6 vl nudi trong nha hodc dong
vét ¢6 vl phuc vu néng nghiép trir khi ¢6 quy dinh khac. Thuit ngit ndy ciing bao gdm
bién thé c6 trong tu nhién cta IL-2Ra, vi du bién thé cit ndi hodc bién thé alen, hoic
bién thé khong c6 trong ty nhién. IL-2 ciia ngudi phat huy tac dung sinh hoc ctia n6
thong qua qué trinh truyén tin hiéu nhd hé thu thé cta né, IL-2R. IL-2 va thy thé cia né
(IL-2R) 14 cén cho su ting sinh té bao T va céc chirc ning co ban quan trong khac cla
dap tng mién dich. IL-2R bao gdm 3 protein xuyén mang typ I dugc lién két khong dong
héa tri 14 cac chudi alpha (p55), beta (p75), va gama (p65). Chudi IL-2R alpha ctia ngudi
chira viing ngoai bao gdm 219 axit amin, ving xuyén mang gdbm 19 axit amin, ving ndi
bao gdm 13 axit amin. Ving ngoai bio bai tiét ctia IL-2R alpha (IL-2Ra) c6 thé dugc sir
dung trong protein dung hop theo sang ché.

Vi du vé trinh tu axit amin cda dang hoan thién cua IL-2Ra ctia ngudi duge thé
hién trong SEQ ID NO.6. Dang tién chit cia IL-2Ra clia ngudi dugc thé hién trong SEQ
ID NO.5. Ving ngoai bao ciia SEQ ID NO.6 dugc néu trong SEQ ID NO.7. Vi du vé
trinh tu axit amin ctiia dang hoan thién cda IL-2Ra ctia chudt duge thé hién trong SEQ ID
NO.9. Dang tién chét cta IL-2Ra cta chudt duge thé hién trong SEQ ID NO.8. Vung
ngoai bao cua SEQ ID NO.9 dwgc néu trong SEQ ID NO.10. Thuét ngir “IL-ZRa tu
nhién” va “IL-2Ra thé dai” dugc dung trong ban md ta dé chi IL-2Ra c6 trong tur nhién
hodc IL-2Ra tai td hop. Trinh ty clia phan tir IL-2Ra ty nhién clia ngudi dugce thé hién
trong SEQ ID NO.5 va 6.

Trinh ty axit amin va axit nucleic déi véi IL-2Ro. da biét. Vi du, xem M3 truy cép
Ngan hang gen s NP _001030597.1 (P. Troglodytes); NP_001028089.1 (Mmulatta);
NM_001003211.1 (C.lupus); NP_776783.1 (B. Taurus); NP_032393.3 (M.musculus); va
NP_037295.1 (R.norvegicus), dugc két hop vao sang ché bang cach vién dan.
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Sang ché cling dé cap dén manh hoat tinh sinh hoc va bién thé hoat tinh sinh hoc
ctia viing ngoai bao ctua IL-2Ra. Manh hoat tinh sinh hoc va bién thé hoat tinh sinh hoc
clia vang ngoai bao cua IL-2Ra nay s& van c6 hoat tinh ving ngoai bao IL-2Ra. Thuit
ngit “hoat tinh sinh hoc ciia ving ngoai bao IL-2Ra” dugc ding trong ban md ta dé chi
mot hodc nhiéu hoat tinh sinh hoc ciia ving ngoai bao ciia IL-2Ro, bao gdm nhung
khong chi gidi han &, kha ning ting cudng truyén tin hidu ndi bao trong té bao dap tng
thu thé IL-2. Vi du khong gidi han vé& méanh hoat tinh sinh hoc va bién thé hoat tinh sinh
hoc cuia IL-2Ra dugc mo ta trong Robb et al., Proc. Natl. Acad. Sci. USA, 85:5654-5658,

1988, duoc két hop vao sang ché bang cach vién dan.

~ Manh hoat tinh sinh hoc va bién thé hoat tinh sinh hoc cta vung ngoai bao cua IL-
2Ra c6 thé duogc st dung trong protein dung hop theo sang ché. Méanh chirc ning ndy c6
thé chira it nhit 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 30, 40, 50, 75, 100, 125, 150,
175, 200, 215 hodc nhiéu axit amin ndi tiép ciia ving ngoai bao c6 trinh tr nhur néu trong
SEQ ID NO.6, 9, 7, 10, 5, hodc 8. Theo phuwong an khéc, bién thé chirc ning cé thé cé
d6 twong ddng trinh tu it nhit bang 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, hodac 99% so v6i trinh ty nhu néu trong SEQ ID NO.6, 9, 7, 10, 5, hoic
8.

Theo mdt phuong 4n, protein dung hop theo sang ché cé thé chira it nhat mot dot
bién nam & vung ngoai bao ctia IL-2Ra. Theo phuong an cu thé, Arginin & vi tri sb 35
ctia IL-2Ra ¢6 thé duge d@t bién thanh Threonin va/hoic Arginin & vi tri s6 36 cua IL-
2Ro, ¢6 thé dugc dot bién thanh Serin. Protein dung hop nay c6 thé c6 hoat tinh IL-2 cao
hon proteih dung hop khong chira cac dot bién ndy & viing ngoai bio ciia IL-2Ro, va/hoic
IL-2 ty nhién hodc IL-2 tai t hop. Vi du v& trinh tu axit amin cta protein dung hop chira
IL-2Ra c6 cac ddt bién nam & vung ngoai bao ctia IL-2Ra dugc thé hién trong SEQ ID
NO.62 va 64. Theo mot phuong an, protein dung hgp ndy chtra trinh tu axit amin nhu
néu trong trinh tr SEQ ID NO.62 hoic 64; hoic trinh tir ¢6 d twong ddng trinh t it nhét
béng 80%, 85%, 90%, hodc 95% so vi trinh ty SEQ ID NO.62 hodc 64.

Sang ché ciing @ cdp dén manh hoat tinh va bién thé hoat tinh ciia polynucleotit
ma héa viung ngoai bao cda IL-2Ra. Polynucleotit nay cé thé chua it nhat 100, 200, 300,
400, 500, 600 hoic nhiéu nucleotit ndi tiép ciia polypeptit ma héa SEQ ID NO.6, 9, 7,

10, 5, hodc 8 va ma héa protein c6 hoat tinh ving ngoai bao ctia IL-2Ra. Theo phuong én
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khéc, polynucleotit chirc ning c6 thé c6 do tuong dong trinh tu it nhit bing 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc 99% so véi polypeptit ma hda
trinh tu axit amin nhu néu trong SEQ ID NO.6, 9, 7, 10, 5, hodc 8 va ma hoa protein ¢
hoat tinh ving ngoai bao cta IL-2Ra.

iii. C4c thanh phan b sung

Protein dung hop IL-2/IL-2Ra. ¢6 thé con chita cac doan bd sung. Such doan ¢
thé hd tro su bidu hién cua protein dung hop nay, hd trg su bai tiét ctia protein dung hop
ndy, cai thién do 6n dinh ctia protein dung hop nay, cho phép tinh ché protein hiéu qua

hon, vd/hoidc didu hoa hoat tinh cia protein dung hop nay.

Thuit ngtt “khong tuwong ddng” lién quan dén polypeptit hodc polynucleotit 13
polypeptit hodc polynucleotit c6 ngudn gbc tir protein hodc polynucleotit khac. Cac
thanh phan b sung ctlia protein dung hop ndy cé thé c6 ngudn vgc‘)c tr cung sinh vat nhu
c4c thanh phin polypeptit con lai cta protein dung hop nay, hodc cac thanh phan bd
sung c6 thé co6 ngudn gbc tir sinh vat khiac véi cac thanh phan polypeptit con lai cia

protein dung hop nay.

Theo mdt phuong 4n, protein dung hop IL-2/IL-2Ra chira gbc lién két nim gitra
polypeptit IL-2 va polypeptit IL-2Ro.

Géc lién két nay co thé co chidu dai bat ky va chwa it nhat 1,2,3,4,5,6,7, 8,9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
50 hogc 60 hodc nhidu axit amin. Theo mdt phuong 4n, gbc lién két bao gdbm cac gbc axit
amin glyxin. Theo cac phuong 4n khac, gc lién két bao gdm t6 hop cua cac gbe axit

amin glyxin va serin.

Géc lién két glyxin/serin niy c6 thé chira t hop bét ky ctia cac gbc axit amin, bao
gbm, nhung khong chi giéi han &, peptit GGGS hoic GGGGS hodc cic doan ldp cla
peptit twong tu, bao gém 1,2,3,4,5,6,7, 8,9, 10 hodc nhiu cic doan 1ip cla cac peptit
ndy. Vi du, gbc lién két c6 thé chita GGGSGGGSGGGS (SEQ ID NO.13) (ciing dugc
goi 1a (Gly;Ser);); GGGSGGGSGGGSGGGS (SEQ ID NO.11) (cling duoc goi la
(Gly;Ser)s); hodc (Gly;Ser)s; (GlysSer)s; (GlysSer);, v.v. Goc lién két c6 thé con chira
(GlysSer); nhu néu trong SEQ ID NO.50; GGGGSGGGGSGGGGSGGGGS (SEQ ID
NO.40) (ciing duge goi 1a (Gly,Ser),); GGGGSGGGGSGGGGSGGGGSGGGGS (SEQ
ID NO.41) (ciing dugc goi 1a (GlysSer)s); (GlysSer),, (GlysSer),, (GlysSer)s; (GlysSer);
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(GlysSer)s, v.v. Ngoai ra, bién thé hoat tinh va manh hoat tinh cta gbc lién két bt ky

ciing ¢6 thé dugc sir dung trong protein dung hop theo séng ché.

Polynucleotit ma hoéa protein dung hop IL-2/IL-2Ra theo sang ché c6 thé chira
cac doan bé sung hd tro dich ma protein dung hop ndy. Vi du vé cac trinh tur ndy bao gdm
trinh tu kozak duoc gin vao dau 5° cua polynucleotit ma hoéa protein dung hop nay.
Trinh tu kozak bao thu nay la trinh tu xuét hién trong ARN thdng tin cua sinh vat nhan
so dong vai tro hoat hoa qua trinh dich ma va cé doan bao thu (gec)gecRecAUGG (SEQ
ID NO.35); trong d6 (1) chif ci in thudng thé hién bazo phd bién nhét & vi tri & d6 bazo
ndy c6 thé thay déi thuong xuyén; (2) chit ci in hoa thé hién cac bazo bao thi cao, tic 1a
“trinh tw AUGG” 13 hing dinh hodc hiém gip, néu co, thay ddi thi ngoai trir 13 mi
JTUPAC khong 13 rang “R” thé hién purin (adenin ho#c guanin) thuong dugc quan st &
vi tri ndy; va (3) trinh ty trong ngodc don ((gec)) 1a trinh tir ddc biét khong xéac dinh.
Theo mot phuong an, trinh tu kozak chura trinh tu nhu néu trong SEQ ID NO.53.

Theo mot phuong an, protein dung hop IL-2/IL-2Ra theo sang ché chia trinh tur -
kozak t6i uu doan chi huy'IL-Z nhu néu trong SEQ ID NO.28 hoic bién thé chirc ning
hodc manh chirc ning cua né. Bién thé chic ning hoic manh chic ning cua trinh tu
kozak van c¢6 kha ning lam ting dich ma protein khi so v&i mitc d9 dich ma tir trinh tu
khong c6 doan chi huy. Manh chirc ndng nay co thé chtra it nhdt 5,6, 7, 8, 9, 10, 11, 12, 7
13, 14, 15, 16, 17, 18, 19, 20, 30, 40 nucleotit ndi tiép cua trinh tw kozak hogc trinh tur
nhu néu trong SEQ ID NO.28 hodc 53. Theo phuong 4n khac, bién thé chirc ning c6 thé
c6 do twong ddng trinh ty it nhit bang 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, hodc 99% so vdi trinh tu kozak hodc trinh tu nhu néu trong SEQ ID
NO.28 hodc 53.

Theo cac phuong an khac, protein dung hop IL-2/IL-2Ra chira mot hodc nhiéu
trinh ty d4nh déu & ddu tan cing C dé hd tro tinh ché polypeptit. Vi du vé cac trinh tur
danh d4u nay bao gbém trinh tw danh ddu Histidin. Theo phuong 4n cu thé, trinh tu danh
diu 6x-His duoc st dung. Géc lién két bd sung cé thé dugc st dung nam gitta protein

dung hgp nay va trinh tu danh d4u His.

Protein dung hop IL-2/IL-2Ra dwogc thé hién trén Fig.1, Fig.2A, va Fig.2B.
Protein dung hop nay chira peptit chi huy, IL-2 hodc bién thé chitc ning hodc manh chirc
ning ciia no, gde lién két thay doi, IL-2Ra, gbc lién két glyxin, trinh tu ddnh diu 6x-His,
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va hai bo ba ma héa két thic.
iv. Bién thé va manh chtic ning
a. Polynucleotit

Bién thé va manh chtc ning cia polynucleotit ma héa protein dung hop IL-2/viing:
ngoai bao IL-2Ra hofc céc thanh phan khac nhau chira trong d6 (tre 1a ving ngoai bao
IL-2Ra, polypeptit IL-2Ra, gbc lién két va/hodc trinh tu kozak) c6 thé duge s dung
trong phuong phap va duoc phim theo sang ché. Thuat ngit “manh chirc ning” duoc
dung trong ban mo ta dé chi doan polynucleotit va protein dugc md héa béi doan
polynucleotit nay hodc doan polypeptit. Manh chitc ning ctia polynucleotit co thé ma hoa
manh protein van c6 hoat tinh sinh hoc cua protein tu nhién, do d6 c6 hoat tinh IL-2, hoat
tinh ving ngoaf bao IL-ZRa, hoat tinh protein dung hop IL-2/IL-2Ra, hodc khi ma hoa
gbc lién két, thi tao ra hoat tinh mong mudn cua protein dung hop IL-2/IL-2Ra.

Poan hoat tinh sinh hoc cta ving ngoai bao IL-2Ra, polypeptit IL-2, protein dung
hgp IL-2/IL-2Ra, trinh tu kozak, hodc gbc lién két co thé duge didu ché bang cach phan
1ap doan ciia mét trong sb cac polynucleotit ma héa doan ving ngoai bao IL-2Ra hodc
polypeptit IL-2 va biéu hién doan polypeptit dwoc ma héa (vi du, bang cach bidu hién tai
td hop in vitro), va dénh gia hoat tinh cia doan ving ngoai bao IL-2Ro. hodc/va

polypeptit IL-2 hodc hoat tinh cta protein dung hop IL-2/IL-2Ra.

“Cac trinh ty bién thé” c6 do tuong dbng trinh tu cao. Pdi véi polynucleotit, cac
bién thé bao tha bao gém cac trinh tu, do su suy thodai cua ma di truyén, ma héa trinh tu
axit amin cia mot trong sb cic polypeptit ving ngoai bao IL-2Ra, polypeptit IL-2,
protein dung hop IL-2/IL-2Ra, hodc gbc lién két. Cac bién thé, nhu these c6 thé dugc xac
dinh bang cach st dung cac k§ thuét sinh hoc phan tir da biét, nhu phén ung chudi
polymeaza (PCR) va k¥ thuat lai hoa. Polynucleotit bién thé cling bao gém céc trinh tur
nucleotit tdng hop, nhu cac trinh tu nucleotit dugc tao ra bang phuong phap dot bién
diém c6 dinh huéng nhung vin ma héa viing ngoai bao IL-2Ra, polypeptit IL-2, protein
dung hép IL-2/IL-2Ra, trinh tiu kozak, hodc géc lién két.

b. Polypeptit

Thuét ngir “protein bién thé” dugce dung trong ban md ta dé chi protein thu duoc

tir protein tw nhién bang cach loai bd (ciing dugc goi 1a cit bd) hodc bd sung mot hodc
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nhidu axit amin vao dau tin cung N va/hodc dau tan cung C cua protein tu nhién; loai bo
hodc bd sung mot hodc nhiéu axit amin & mot hodic nhiéu vi tri trong protein ty nhién;
hoac thay thé mot hoic nhiu axit amin & mét hodc nhiéu vi tri trong protein ty nhién.
Céc protein bién thé c¢6 hoat tinh sinh hoc mong mudn, tirc 13 hoat tinh protein dung hop
IL-2/IL-2Ra, hoat tinh IL-2 hodc hoat tinh ving ngoai bao IL-2Ra. Cac bién thé nay cé
thé thu duge tir k§ thuat da hinh di truyén hoic tir chon loc béi ngudi. Bién thé hoat tinh
sinh hoc cta protein dung hop IL-2/IL-2Ro hodc mdt trong s6 cac thanh phén bt ky cua
no (tirc 1a polypeptit ving ngoai bao IL-2Ra, polypeptit IL-2, hodc gbc lién két) s& c6 do
trong ddng trinh ty it nhit bang khoang 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%., 99% hodc cao hon so véi
trinh tu axit amin cua protein ty nhién nhu dugc x4c dinh bang cac chuong trinh va thong
sd sdp thang hang trinh tu dwgc mo ta trong séng ché. Bién thé hoat tinh sinh hoc cta
protein c6 thé khac biét so v&i protein bdi 1-15 gbc axit amin, tot hon néu 1-10, nhu 6-

10, t&t hon néu 5, t6t hon néu 4, 3, 2, hodc tham chi 1 gbc axit amin.

Céc protein c6 thé duoc bién ddi bang nhiu phuong phép bao gdm thay thé, loai
b6, cit bo, va chén axit amin. Cac phuong phap dé tao ra cac dot bién nay da biét trong
linh vuc nay. Vi du, cac bién thé trinh tu axit amin cia ving ngoai bao IL-2Ra,
polypeptit IL-2, protein dung hop IL-2/IL-2Ro, hodc gbc lién két co thé duge diéu ché
bing cach gy dot bién trong ADN. Phuong phap dot bién va thay thé trinh tu nucleotit
d3 biét trong linh vuc nay. Vi du, xem Kunkel (1985) Proc. Natl. Acad. Sci. USA 82:488-
492; Kunkel et al. (1987) Methods in Enzymol. 154:367-382; U.S. Patent No. 4,873,192;
Walker and Gaastra, eds. (1983) Techniques in Molecular Biology (MacMillan
Publishing Company, New York) va cac tai liéu tham khao duoc trich dan trong do.
Phuong phap dé tao ra cac dot bién thay thé axit amin thich hop khéng anh huéng dén
hoat tinh sinh hoc cua protein quan tim dugc mo ta trong tai liéu Dayhoff et al. (1978)
Atlas of Protein Sequence and Structure (Natl. Biomed. Res. Found., Washington, D.C.),
duge két hgp vao sang ché bang cach vién din. Cac dot bién thay thé bao thi, nhu trao
dbi mot axit amin béng mot axit amin khac c¢6 cung dic tinh, c6 thé dugc uu tién.

Do d6, polynucleotit theo sang ché c6 thé bao gbm céc trinh tu c6 trong tu nhién,
trinh tu “nguyén thé”, cling nhu cac dang dot bién. Tuong tu, céac protein duge si dung
trong phuong phap theo sang ché bao gdm cé4c protein c6 trong tu nhién ciing nhu cac

bién thé va dang cai bién cta chung. Cac bién thé nay sé& ti€p tuc c6 kha ning thuc hién
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tai t0 hop gen. Nhin chung, cic dot bién duoc tao ra trong polynucleotit mi héa
polypeptit bién thé s& khéng nam ngoai khung doc ma mé, va/hoic tao ra cic vimg bd
sung c6 thé tao ra cdu tric ARN théng tin thir cdp. Xem, Cong -bé don Patent Chéu Au_
sb. 75,444.

Polynucleotit bién thé va protein ciing bao gém céc trinh tir va protein thu duoc tir

quy trinh tai tb hop va dot bién gen, nhu x4o tron ADN.

Mot hodc nhiéu trinh ty m3 héa IL-2 hodc ving ngoai bao IL-2Ra khac nhau cé
thé duoc tao ra tir quy trinh ndy dé tao ra ving ngoai bao IL-2Ra hoic polyﬁeptit IL-2 thé
hé méi c6 dic tinh mong mudn. Theo cach nay, thu vién polynucleotit tai td hop duge
tao ra tir quin thé trinh tu polynucleotit lién quan chira cic ving trinh tu c6 d6 twong
dong trinh tu cao va c6 thé dugc tai t6 hop twong ddng in vitro hodc in vivo. Phuong
phép x40 trdon ADN da biét trong linh vuc ndy. Vi du, xem Stemmer (1994) Proc. Natl.
Acad. Sci. USA 91:10747-10751; Stemmer (1994) Nature 370:389-391; Crameri et al.
(1997) Nature Biotech. 15:436-438; Moore et al. (1997) J Mol. Biol. 272:336-347,
Zhang et al. (1997) Proc. Natl. Acad. Sci. USA 94:4504-4509; Crameri et al. (1998)
Nature 391:288-291; va Patent My s 5,605,793 va 5,837,458.

III. Polynucleotit ma héa protein dung hop IL-2/IL-2Ro, va phuong phap diéu

ché

Duoc phim theo sang ché con bao gdm polynucleotit phan 14p mi héa protein
dung hop mo ta néu trén, va bién thé va manh chirc ning ciia né. Séng ché ciing dé cép
dén vecto va cat-xet biéu hién chira polynucleotit theo sang ché. Cat-xet biéu hién s&
thuong bao gdm ving khoi dau lién két didu khién véi ponnucleotit va ving két thic
phién ma va dich ma.

Thuat ngit “polynucleotit” theo sang ché khong chi gidi han & polynucleotit bao
gébm ADN. Ngudi ¢6 hiéu biét trung binh trong linh vuc nay sé& hiéu rang polynucleotit
c6 thé bao gdm ribonucleotit va t& hop cia ribonucleotit va deoxyribonucleotit.
Deoxyribonucleotit va ribonucleotit ﬁéy bao gbém ca phén tir ¢ trong tu nhién 14n chét

tuong tu tdng hop.

Polynucelotit hoac protein “phan 1dp” hodc “tinh ché”, hodc doan hoat tinh sinh
hoc ctia chung, hiu nhu hoic gdn nhu khéng chira cac thanh phan thudng di cling hoic

tuong tac v6i polynucleotit hodc protein nay nhu dugc tim thiy trong méi truong tu
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nhién cua né. Do do, polynucelotit hodc protein phan ldp hogc tinh ché hiu nhu khong
chira c4c vt lidu té bao khac, hodc mdi trudng nudi céy khi duoc tao ra béng k¥ thuat tai
td hop, hodc hau nhu khong chtra cac tién chét héa hoc hoic cac chit hoa hoc khéc khi
téng hop hoéa hoc. Mot cach t6i wu, polynucleotit ‘phan 1ap” khéng chira céc trinh tu (cac
trinh tr ma héa protein t&i wu) gidi han hai dau mot cach ty nhién polynucleotit (tic 1a
c4c trinh tu ndm & dau 5° va ddu 3’ cia polynucleotit) trong ADN bd gen cuia sinh vt tir
d6 polynucleotit thu duge. Vi du, theo cac phuong an khéc nhau, polynucleotit phan 14p
c6 thé chtra nhé hon khoang 5kb, 4kb, 3 kb, 2kb, 1kb, 0,5kb, hodc 0,1 kb trinh tu
nucleotit gidi han hai diu mdt cach tu nhién polynucleotit trong ADN bd gen cta té bao
tir d6 polynucleotit thu dugc. Protein hdu nhu khong chira vt liéu té bao bao gébm cac
ché phim protein c6 nhé hon khoang 30%, 20%, 10%, 5%, hodc 1% protein tap (khéi
lugng kho). Khi protein theo sang ché hodc doan hoat tinh sinh hoc ciia né duoc tao ra
bing k¥ thuat tai td hop, mdi truong nuéi cy téi wu Ia chira nhé hon khoang 30%, 20%,
10%, 5%, hodc 1% tién chét hoa hoc hodc héa chit khong phai 1 protein mong mudn

(khéi luong khd).

Céc k¥ thuat ADN téi t6 hop, vi sinh vat hoc, va sinh hoc phan tir thong thuong c6
thé dugc st dung trong sang ché. Cac k¥ thuat ndy dugc mod ta chi tiét trong cac tai liéu
chuyén nganh. Vi dy, xem Sambrook et al., “Molecular Cloning: A Laboratory Manual”
(1989); “Current Protocols in Molecular Biology” Volumes I-III [Ausubel, R. M., ed.
(1994)]; “Cell Biology: A Laboratory Handbook” Volumes I-III [J. E. Celis, ed.
(1994))]; “Current Protocols in Immunology” Volumes I-III [Coligan, J. E., ed. (1994)];
“Oligonucleotit Synthesis” (M.J. Gaited. 1984); “Nucleic Acid Hybridization” [B.D.
Hames & S.J. Higgins eds. (1985)]; “Transcription And Translation” [B.D. Hames &
S.J. Higgins, eds. (1984)]; “Animal Cell Culture” [R.I. Freshney, ed. (1986)];
“Immobilized Cells And Enzymes” [IRL Press, (1986)]; B. Perbal, “4 Practical Guide
To Molecular Cloning” (1984).

Vecto chtra polynucleotit néu trén lién két didu khién v6i vimg khéi ddu is also
theo sang ché. Trinh tu nucleotit dugc “lién két diéu khién” v6i trinh tu diéu khién biéu
hién (vi du, ving khéi ddu) khi trinh tw didu khién biéu hién nay didu khién va diéu hoa
phién ma vi dich m4 trinh tu nay. Thuat ngit “lién két diéu khién” dugc dung trong ban
md ta dé chi trinh tu nucleotit bao gdm doan tin hiéu khéi dau thich hop (vi du, ATG)

nam truge trinh tu nucleotit can bi€u hién va duy tri khung doc ma mé chinh x4c dé cho
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phép biéu hién trinh tu nay trong diéu kién kiém soat boi trinh tu didu khién biéu hién
nay va san sinh hop chit mong mubn ma héa béi trinh tu ndy. Khi can chén mot gen vao
phan tir axit nucleic téi t hgp khong chira trinh tu tin hiéu khéi dau thich hop, thi trinh
tu tin hiéu khoi ddu nay c6 thé duoc chén vao nam trude gen nay. Thuat ngit “vecto”
duoc dimg trong ban md ta d& chi hé tai ban, nhw plasmit, thuc khuin thé hodc cosmit, ma
mot doan axit nucleic khac c6 thé dugc gin vao hé tai ban nay dé tai ban doan dugc gin
vao. Ving khéi dau cé thé 1a hogc gidng hét voi ving khéi dau cua vi khudn, ndm men,
con trung hoac dong vat c6 vi. Hon nita, vecto ¢ thé 1a plasmit, cosmit, nhiém sic thé

nhan tao cta nAm men (YAC), thuc khuén thé hodc ADN virut nhan so.

Céc vecto khung khac da biét trong linh vuc nay hitu ich dé biéu hién protein c6
thé dugc sir dung. Cac vecto ndy bao gbm, nhung khong chi giéi han & adenovirut,
simian virus 40 (SV40), cytomegalovirut (CMV), virut gdy ung thu vi & chudt
(MMTV), virut gdy bénh bach cdu & chudt, hé phan phdi ADN, tic 12 liposom, va hé
phan phéi plasmit biéu hién. Hon nita, mdt nhom vecto chira ADN doan thu duoc tir
virut, nhu virut gdy bénh u nhi ¢ bo, virut gdy u ndo va ung thu tiy, baculovirut,
retrovirut hodc virut Semliki Forest. Cac vecto nay co thé thu duoc trén thi truong hodc

14p rap tir cac trinh tu duge mo ta bang cac phuong phap da biét trong linh vuc nay.

Sang ché ciing d& cap dén hé vecto vat chii dé san xuit polypeptit chira vecto ciia
t€ bao vat chu thich hop. Cac té bao vét chi thich hop bao gdm, nhung khong chi gisi
han &, té bao nhan so hodc té bao nhén that, vi du té bao vi khudn (bao gdbm té bao gram
duong), té bao ndm men, t& bao vi nim, té bao con trung, va té bao dong vat. Nhiéu té
bao dong vit c6 vu co thé duoc sir dung 1am vt chu, bao gém, nhung khong chi gi¢i han
&, nguyén bao soi ctia chudt nhit NIH 3T3, té bao CHO, té bao HeLa, té bao Ltk, v.v.
Céc t& bao dong vat khac, nhu t& bao R1.1, t& bao B-W va té bao L-M, té bao than khi
méng xanh chau phi (vi du, COS1, COS7, BSC1, BSC40, va BMT10), té bao con trung
(vi du, S9), va té bao ngudi va té bao thuc vat trong nudi cly mb ciing c6 thé duoc su
dung.

Nhiéu tb hop vecto biéu hién/vat cha cé thé dugc st dung dé biéu hién trinh tu
polynucleotit theo sang ché. Vi du céc vecto biéu hién hitu ich cé thé chira cic doan
nhi®m sic thé, trinh ty ADN phi nhiém sic thé va trinh tu ADN tbng hop Céc vecto thich

hop bao gdbm dén xuit ciia SV40 va plasmit vi khuén da biét, vi du plasmit E. coli col El,
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pCR1, pBR322, pMB9 va din xuit cta chiing, plasmit, nhu RP4; ADN thuc khuin thé,
i du dAn xudt cta thue khudn thé 4, vi dy NM989, va cie ADN khac ciia thue khudn
thé, vi du M13 va ADN soi don cta thuc khudn thé; plasmit ndm men, nhu plasmit 2
hodc din xuét cta nod; cac vecto hitu ich trong té bao nhan that, nhu cic vecto hitu ich
trong té béo con tring hoic té bao dong vat ¢ via; cic vecto thu dugc tir to hop cla
plasmit va ADN thuc khuén thé, nhu plasmit di dwoc cai bién dé sit dung ADN thuc
khuén thé hoic céc trinh tu didu khién biéu hién khac; va tuong tu.

Nhiéu trinh ty didu khién biéu hién (cAc trinh tu kiém soat biéu hién trinh tu
nucleotit duoc lién két didu khién véi no) cé thé duoc sir dung trong céc vecto nay dé
biéu hién trinh tu polynucleotit theo sang ché. Hodc cac trinh ty diéu khién biéu hién hitu
ich nay bao gbm, vi du ving khoi dau giai doan déu hodc giai doan cubi ctia SV40,
CMV, virut gy bénh ddu mua, virut gay u ndo va ung thu tiy hodc adenovirut, hé lac,
"~ hé trp, hé TAC, hé TRC, h¢ LTR, vung khéi dau va ving chi huy chinh ctia thuc khudn
thé &, ving diéu khién ma hoa protein v6 fd, ving khéi ddu ma héa 3-phosphoglyxerat
kinaza hodc céc enzym phan huy dudng khac, ving khoi ddu ma héa axit phosphataza
(vi du, Pho5), ving khéi diu ma hoéa yéu té giao nap o ctia nAm men, va céc trinh tu khac
da biét d& didu khién biéu hién céc gen clia té bao nhan so hodc té bao nhan that hodc

virut ciia chiing, va td hop cta ching.

Céan hiéu réng khong phai toan bd céc vecto, trinh tu diéu khién biéu hién va vat
chii s& ¢6 chirc ning twong dwong dé biéu hién trinh tu polynucleotit theo sang ché.
Khong phai toan b cac vat chu s& cé chirc nang tuong duong véi cung hé biéu hién. Tuy
nhién, ﬁgutbi c6 hiéu biét trung binh trong linh vuc nay c6 thé chon loc cic vecto, trinh tur
diéu khiénlbiéu hién va vat chd thich hop ma khong can thir nghiém dé thuc hién qua
trinh biéu hién mong mudn ma khéng nim ngoai pham vi clia sang ché. Vi du, trong quéa
trinh chon loc vecto, vat chi phai duoc xem xét do vecto phai thé hién chirc ning trong
d6. Sé luong ban sao cia vecto, kha nang kiém soat sé luong ban sao, va muc dd biéu
hién ciia céc protein bat ky khac mi hoéa bsi vecto, nhu gen chi thi khang sinh, cling s&

duoc xem xét.

Trong qué trinh chon loc trinh tu diéu khién biéu hién, nhidu yéu td thudong s€
duoc xem xét. Cac yéu tb ndy bao gdm, vi du d6 6n dinh twong dbi ctia hé biéu hién, kha

nang ki€m soat cua nd, kha ning tuong thich ctia n6 véi trinh tu nucleotit hodc gen cu thé
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cAn biéu hién, dic biét 14 lién quan dén cac cAu triic bac hai hoat tinh manh. C4c vat cha
don bao thich hop ¢6 thé duge chon loc dua trén kha ning tuong thich clia n6 véi vecto
duoc chon, dic tinh bai tiét ctia n6, kha nang dé gép nép chinh xéc protein cta no, va cac
yéu ciu 1én men ctia n6, ciing nhu ddc tinh v6i vat chi cta hop chit m3 héa béi trinh tu

nucleotit can biéu hién, va kha niang dé tinh ché hop chat dugc biéu hién.

Trong qué trinh diéu ché cat-xet biéu hién, nhidu polynucleotit c¢6 thé duoc lip
rép, dé tao ra trinh tu polynucleotit theo chiéu thich hop, va khi cén trong khung doc ma
mo thich hop. Dé dat dugc muc dich nay, cac trinh tu ndi hoic géc lién két c6 thé duge
sir dung dé nbi cac polynucleotit hodc cic phwong phap lip rap khéac c6 thé duogc sir
dung dé tao ra vi tri giGi han thich hop, loai bd ADN con du, loai bd vi tri giéi han, hodc
twong tu. Vi du, gbc lién ké, nhu hai glyxin c6 thé duoc bd sung vao giita céc
polypeptit. Ca¢ gbc metionin ma héa bdi cac trinh tw nucleotit atg c6 thé duge bd sung
vao dé cho phép hoat hoa phién mi gen. Vi muc dich ndy, phuong phap dot bién gen in
vitro, stra chira béng doan modi, cit gidi han, lai héa, chuyén vi, vi du chuyén tiép hoac

chuyén doi, cé the dugc st dung.

Sang ché cling dé cap dén phuong phap san xuét polypeptit bao gbdm budc biéu
hién polynucleotit ma héa protein dung hgp theo sang ché trong té bao vit chu trong cac

didu kién thich hop cho phép san xuét polypeptit va thu nhan polypeptit thu dugc.
IV. Phuong phép st dung

Sang ché ciing mo ta phuong phap diéu hoa dép tmg mién dich. Thuat ngit “didu
hoa” duoc ding trong ban md ta dé chi phuong phap cim tmg, G ché, ting cudong, gia

‘tdng, 1am tang, hodc lam giam dap Umg hodc hoat tinh mong mudn.

Thuat ngir “dbi tu:éng” duge ding trong ban mo ta dé chi dong vat c6 vi, vi du
dong vét linh trudéng, ngudi, dong vat c6 vl nudi trong nha va dong vat c6 vu phuc vu
nong nghiép, bao gdm, nhung khong chi giéi han &, ché, méo, gia stc, ngya, lon, clru, va
dong vat tuong tu. Theo mdt phuong 4n, d6i twong duogc didu tri bang duge phim theo
sang ché 12 nguoi.

Thudt ngit “lugng hitu hiéu cia protein dung hop IL-2/IL-2Ra” dugc dung trong
ban md ta dé chi lugng protein dung hop IL-2/IL-2Ra dd dé tao ra dap ung sinh hoc
mong mudn. Ngudi ¢6 hiéu biét trung binh trong linh vuc ndy sé hiéu rang luong hitu

hiéu tuyét dbi cua protein dung hop IL-2/IL-2Ra. cu thé cé thé thay d6i phu thudc vao cac
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yéu t, nhu dap tmg sinh hoc mong mudn, protein dung hop IL-2/IL-2Ra duge st dung,
té& bao dich hodc mé dich, va yéu té tuong tu. Ngudi co hiéu biét trung binh trong linh
vuc nay cling sé hiéu réng luong hitu hi€u co6 thé duoc st dung & dang don lidu, hodc ¢6

thé dat dugc bang cach st dung da lidu (tic 12 1,2, 3,4, 5, 6,7, 8,9, 10 hodc nhiéu lidu).
i. Phuong phap lam ting dap tng mién dich

Sang ché ciing md ta phuong phap lam ting dap Gmg mién dich ¢ d6i tugng.
Phuong phéap néy bao gdm budc cho dbi twong can ting dap tng mién dich sir dung
lwgng lugng hitu hiéu cua protein dung hop IL-2/IL-2Ra. Theo phuong 4n cu thé, 1L-2

duoge st dung tam thoi ¢ lidu cao dé kich thich d4p tng mién dich ghi nhé va tic dong.

D4 biét rang protein dung hop IL-2/IL-2Ra theo sdng ché c6 thé duoc sir dung
két hop voi khang nguyén dé ting cudong d4p tmg mién dich véi khéang nguyén ndy. Do
do, protein dung hop IL-2/IL-2Ra ciing c6 thé duge sir dung 1am chét bd trg vacxin dé

ting cudng dic hidu dap tng mién dich ghi nhé qua trung gian té bao.

Vi du, protein dung hop IL-2/IL-2Ra ¢c6 thé dugc str dung dé ting cudong hiéu luc
ctia duge pham vacxin. Do d6, protein dung hop IL-2/IL-2Ra theo séng ché hitu ich dé
lam ting hiéu luc ciia vacxin khang ung thu hogc vacxin c6 kha ning sinh mién dich
thdp. Sang ché cling md ta phuong phip ting cuong hiéu lyc hodc kha nang sinh mién
dich ctia vacxin & déi tugng, hoic phuong phap khic phuc dap tng mién dich bi tc ché
béi vacxin & d6i tuong, bao gém céac budc (i) cho dbi tugng st dung luong hitu hi¢u cua

protein dung hgp IL-2/IL-2Ra va (i1) cho d6i twong sir dung vacxin.

Thuit ngit “vacxin” dugc dung trong bdn mo ta dé chi duogc phdm hitu ich dé kich
thich dap ung mién dich ddc hiéu (hoic dép tng sinh mién dich) & d6i tuong. Theo mot
sd phuong én, dép Gng sinh mién dich 15 dap tng bao vé hoidc tao ra dép img mién dich
bao vé&. Vi du, trong truong hop cia sinh vat gdy bénh, vacxin cho phép d6i tuong dé
khéng t6t hon véi tinh trang nhiém tring hoic tién trién bénh tir sinh vat bi khéng béi
vacxin. Theo phuong an khac, trong truong hop cta bénh ung thu, vacxin ting cuong
kha niang mién dich tu nhién cta d6i tuong chéng lai bénh ung thu da phat trién. Cac loai
vacxin ndy ciing c6 thé phong ngira su tién trién tiép theo ciia bénh ung thu dang ton tai,
ngan ngura tai phat bénh ung thu da duoc didu tri, vad/hodc loai bd té bao ung thu khéng bi
tiéu diét bdi cac phuong phap didu tri da biét.

Vi du vé& vacxin bao gém, nhung khong chi gi¢i han &, vacxin khang bénh bach
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hdu, bénh ubn vén, bénh ho ga, bénh bai liét, bénh séi, bénh quai bi, bénh rubella, bénh
viém gan B, Haemophilus injluenzae typ b, bénh thity dau, bénh viém mang nio, virut
gay suy giam mién dich & nguoi, bénh lao, virut Epstein Barr, bénh sdt rét, bénh viém
gan E, bénh sbt dengue, rotavirut, bénh herpes, virut gy u nhu & ngu?éwi, va bénh ung
thu. Vacxin quan tim bao gém hai vacxin dd dugc cdp phép béi cuc quan Iy duoc va
thuc pham Hoa Ky dé phong ngira bénh lay nhiém virut c6 thé giy ung thu: vacxin viém
gan B, phong ngira 1y nhidm virut viém gan B, tic nhan lay nhiém lién quan dén bénh
ung thu gan (MMWR Morb. Mortal. Wkly. Rep. 46:107-09, 1997); va Gardasil™, phong
ngira 14y nhiém hai loai virut gdy u nhi & ngudi gy ra 70% ca ung thu ¢6 tir cung trén
“toan thé gidi (Speck and Tyring, Skin Therapy Lett. 11:1-3,2006). Vacxin quan tim con
lai bao gbm vacxin khang ung thu, bénh ung thu ¢b tir cung, bénh u lympho té bao B thé
nang khong Hodgkin, bénh ung thu than, bénh ung thu té bao héc td da, bénh ung thu té

bao hic t mat, bénh ung thu tuyén tién liét, va bénh da u tity xuong.

Thuét ngft “tang cuong hiéu luc” hoic “ting cuong kha ning sinh mién dich” lién
quan dén vacxin dugc ding trong ban mé ta dé chi phwong phép cai thién két qua, vi du
nhu duoc danh gia bang su thay dbi vé tri s6 cu thé, nhu lam ting hoic lam giam thong
sb cu thé v& hoat tinh cua vacxin lién quan dén mién dich bao vé. Theo mot phuong an,
thuat ngft “tang cuong” duoc dung trong ban mé ta dé chi phuwong phép l1am ting it nhét
5%, 10%, 25%, 50%, 100% hodc nhiéu hon 100% thong sb cu thé. Theo mét phuwong 4n
khac, thuét ngit “ting cudng” duoc ding trong ban mo ta dé chi phwong phép 1am giam it
nhét 5%, 10%, 25%, 50%, 100% hodc nhiéu hon 100% thong sé cu thé. Theo mot
phuong 4n, “thudt ngit ting cudng hiéu luc hodc kha ning sinh mién dich cla vacxin”
dugce ding trong ban md ta dé chi phuong phap 1am ting kha ning trc ché hodc diéu tri
tién tridn bénh ctia vacxin, nhu lam ting it nhit 5%, 10%, 25%, 50%, 100%, hoic nhidu
hon 100% hiéu luc diéu tri cta vacxin. Theo mot phuong an khac, “thudt ngit ting cudong
hi¢u luc hoaé kha ning sinh mién dich cta vacxin” dugc ding trong ban md ta dé chi
phuong phép lam ting kha ning phuc hdi mién dich tu nhién cta d6i twong chéng lai
bénh ung thu di phat trién cta vaxin, nhu 1am ting it nhit 5%, 10%, 25%, 50%, 100%,

hodc nhi€u hon 100% hiéu luc di€u tri ctia vacxin.

Thuét ngit “khéc phuc dap tng mién dich trc ché” lién quan dén vacxin dugc ding
trong ban mé ta dé& chi phuong phép cai thién két qua, vi du nhu dugc danh gia bang su

thay dbi vé tri s6 cu thé, nhu phuc hdi tri s6 tich cuc cua thong sb cu thé vé hoat tinh cia
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vacxin lién quan dén mién dich bao vé. Theo mot phuwong 4n, overcoming dugc ding
trong ban mo ta dé chi phuong phap lam ting it nhit 5%, 10%, 25%, 50%, 100% hoic
nhiéu hon 100% thong s6 cu thé. Theo mét phuong an, thuit ngit “khic phuc d4p Gng
mién dich bi e ché boi vacxin” duge dung trong ban mé ta dé chi phuong phap hdi phuc
kha ning tGc ché va diéu tri tién triéh bénh cta vacxin, nhu phuc hoi it nhit 5%, 10%,
25%, 50%, 100%, hodc nhiéu hon 100% hiéu luc diéu tri ciia vacxin. Theo mdt phwong
an khac, thut ngt “‘khéc phuc dép tmg mién dich bi trc ché béi vacxin” duge ding trong
ban mo ta dé chi phuong phap phuc hdi mién dich tu nhién ctia dbi twgng chdng lai bénh
ung thu d& phat trién ctia vacxin, nhu it nhit phuc héi it nhét 25%, 50%, 100%, hoic

nhiéu hon 100% hiéu luc diéu tri cia vacxin.

Thuit ngtt “lugng hitu hi€u” dugc dung trong ban mo ta dé chi luong hiru ich
trong diéu tri, phong ngira hodc chan dodn bénh hoic tinh trang bénh. Thuat ngit “lugng
hitu hiéu ciia protein dung hop IL-2/IL-2Ra” dugc dung trong ban mé ta dé chi lwgng khi
stt dung cho ddi tuong, du dé dat duoc tac dung mong mudn, nhu diéu hoa dap tmg mién
dich & dbi twong ma hau nhu khong gdy ra tac dung doc té bao & dbi tuong. Nhu néu
trén, lugng hiru hidu cua protein dung hop IL-2/IL-2Ra ¢6 thé duge sir dung cho dbi
tuong dé 1am ting dap tng mién dich, ting cudng ddp ng mién dich v6i khang nguyén,
tang cudong hiéu luc hoic kha ning sinh mién dich cta vacxin & d6i tuong, hoic khic
phuc d4p g mién dich bi tic ché béi vacxin. Luong hitu hiéu ctia protein dung hop IL-
2/IL-2Ra hitu ich dé didu hoa cac chirc ning niy s& phu thudc vao ddi tugng can didu tri,
mirc d@ nghiém trong ctia bénh, va cach thirc st dung protein dung hop IL-2/IL-2Ra. Cac
lidu cu thé bao gdm khoang 10* dén 107 IU hoat tinh IL-2/ngudi truéng thanh, khoang
10* dén 10° IU hoat tinh IL-2/ngudi truéng thanh, khoang 10° d&n 10° TU hoat tinh IL-
2/ngudi truéng thanh, khoang 10° dén 107 TU hoat tinh IL-2/ngudi truéng thanh. Theo
cac phuong an khac, lidu hiru hiéﬁ ctia protein dung hop IL-2/IL-2Ra 13 khoang 10° TU
hoat tinh IL-2 + 100-14n, 14 khoang 10° IU hoat tinh IL-2 + 10-14n, khoang 10° IU hoat
tinh IL-2 + 2-14n, khoang 10° IU hoat tinh IL-2 + 20-14n, khoang 10° IU hoat tinh IL-2 +
30-1an, khoang 10° IU hoat tinh IL-2 + 40-14n, khoang 10° IU hoat tinh IL-2 + 50-14n,
khoang 10° IU hoat tinh IL-2 + 60-14n, khoang 10° IU hoat tinh IL-2 + 70-14n, khoang 10
IU hoat tinh IL-2 + 80-14n, hodc khoang 10° U hoat tinh IL-2 =+ 90-1in. Theo phwong 4n

khong gidi han cu thé, protein dung hop IL-2 clia ngudi duge st dung & lidu nay.
Theo mdt phuong 4n, chit chudn ddi chiéu cia protein dung hop IL-2 ctia chudt 13

-25-



40158

IL-2 cua chudt do eBiosciences cung cép (36 ho so: 14-8021). Cu thé, d6 sinh kha dung
ctia IL-2 cta chudt do eBiosciences cung cp 13 nhu sau: Lidu EDs cia protein ndy, nhu
duoc do bang thir nghiém ting sinh té bio CTLL-2, nho hon hoic bang 175pg/mL. Lidu

ndy twong duong vdi hoat tinh riéng 16n hon hodc bang 5,7 x 10° don vi/mg.

Theo mdt phuong an khéc, chit chudn di chiéu cta proteiﬁ dung hop IL-2 cda
nguoi 1a IL-2 cta nguoi, tie la biét duge aldesleukin (Proleukin). Do dd, protein dung
hop IL-2 theo sang ché duoc so sanh duge dinh huéng dén biét dugc protein dung hop
aldesleukin dugc st dung trong phuong phép diéu tri sir dung lidu cao hoic lidu thip IL-
2. Hoat tinh IL-2 cta IL-2 cta chudt va IL-2 cta nguodi st dung thir nghiém tuong tu va
hoat tinh ciia chung tinh theo don vi/mg 13 tuong duong. Lién quan dén biét duoc IL-2
clia ngudi, tirc 13 aldesleukin (Proleukin), lugng IL- 2 duoc tinh theo don vi quéc té tiéu
chuin (International Unit - IU) khong phai 1a lugng ¢b dinh nhung 13 luong tao ra tac
dung 4n dinh trong thir nghi€ém hoat tinh sinh hoc dic hi€u, tirc 1a thtr nghiém ting sinh
CTLL. Trong thuc t&, quy trinh san xuét IL-2 dugc chuin héa va cé su chuyén dbi giita
khéi lugng dugc chit va don vi quic té, tic 14 1,1 mg IL-2 = 18 triduIU (viét tit 12 18
MIU).

Ciing duoc hiéu rang lidu thich hop ciia tac nhan chirc ning phu thudc vao hoat
I ctia hoat chét lién quan dén hoat tinh cn diéu hoa. Liéu thich hop ndy c6 thé duoc
xé4c dinh bang cach st dung cac thir nghiém theo sang ché. Ngoai ra, dugc hiéu rang lidu
dic hiéu cho d6i tugng dong vat cu thé bat ky sé phu thudc vao nhiéu yéu té bao gbém
hoat tinh ciia hop chét cu thé dugc st dung, do tudi, trong luong co thé, tinh trang stic
khée chung, giéi tinh, va ché do dinh dudng cua dbi tuong, thoi gian st dung, dudng dua

thube, tbe do thai trir, vi/hodc dugc chit phdi hop bat ky.

Khi sir dung cho muc dich diéu tri, sit dung c6 thé dé phong ngtra hodc chita bénh.
Khi sir dung dé phong ngira, dugc chéit duge sir dung trude khi xuét hién triéu ching bat
ky. St dung dugc chit dé phong ngira 1a dé ngin ngira hodc 1am gidm cac triéu ching bt
k¥ xuét hién sau d6. Khi st dung dé diéu tri, dugc chét duge sir dung khi hoic ngay sau
khi xuét hién triéu chimg. Str dung duoc chit dé chita bénh 1a dé 1am giam triéu chimg
cép tinh bat ky.

Ngudi c6 hiéu biét trung binh trong linh virc niy s& hiéu rang mot s6 yéu td co6 thé

anh huéng dén lidu cin @& didu tri hiru hiéu cho dbi twong, bao gdm nhung khéng chi
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giéi han ¢, muc do nghi€ém trong ctia bénh hodc rdi loan, phuong phap diéu tri trude do,
tinh trang sttc khoe chuﬁg va/hodc do tudi cua dbi tuong, va cac bénh di kem khac. Hon
nfta, qué trinh diéu tri cho dbi tuong bang lugng hirn hiéu cia protein dung hop IL-2/IL-
2Ro. ¢6 thé bao gdm mot dot didu tri duy nhét hodc t5t hon néu c6 thé bao gdbm nhidu
dot diéu tri. Ciing duoc hiéu ring liéu hitu hiéu cia protein dung hop IL-2/IL-2Ra duoc
st dung dé diéu tri c6 thé ting hodc giam trong qua trinh didu tri cu thé. Céc thay dbi vé
lidu ¢6 thé tré nén 13 rang va thu duoc tir két qua cia cac thir nghiém chin doan nhu

dugc mo ta sang ché.

Luong hitu hidu cta protein dung hop IL-2/IL-2Ra c6 thé duge xac dinh bang cac
nghién ctru trén dong vat. Khi cac thir nghiém trén dong vat duogc st dung, lidu duge st
dung dé tao ra ndng d6 mong mudn in vivo twong duong véi ndng d6 da duoc ching

minh 13 hitu hiéu trong cac thtr nghié¢m trén dong vat.
ii. Phuong phap lam giam dép tmg mién dich

Séang ché ciing mo ta phuong phap lam giam d4p Gng mién dich & d6i tuong.
Phuong phép nay bao gdm budc cho ddi trong can 1am giam dap ng mién dich sir dung

lugng hiru hi€u cta protein dung hop IL-2/IL-2Ra.

C6 rat nhidu loi ich dé khai thac hoat tinh trc ché ctia Treg dé rc ché dap ing mién
dich khong mong mudn. Dit liéu trén chudt va ngudi thé hién ting cudng truyén tin hiéu
IL-2R v6i liu thdp cta IL-2 kich thich chon loc Treg va ting cudng co ché dung nap
mién dich. Protein dung hop IL-2/IL-2Ra theo sang ché 13 dang méi va dugc cai thién
ctia IL-2 ting cudng Treg hidu qua hon. Do do, protein dung hop IL-2/IL-2Ra. ¢ thé
dﬁqc stt dung cho ngudi bj bénh ty mién, bénh manh ghép chéng lai vat chii mén tinh,
phan tng thai loai manh ghép, va cac tinh trang bénh khac dé trc ché phan ung ty mién.

Vi du, lugng hitu hi€u cda protein dung hop IL-2/IL-2Ra that promotes do dung
nap mién dich c6 thé duoc st dung trong diéu tri cho dbi tuong bi r6i loan viém hodc tu
mién, bao gdm nhung khéng chi gi6i han &, thai loai manh ghép va di tng. Do d6, sang
cﬁé cling md ta phuong phap diéu tri cho dbi twong bi rdi loan viém hodc tu mién.
Phuong phép niy bao gdbm budc cho dbi twong st dung lugng hitu hidu ciia protein dung

hop IL-2/IL-2Ra.

Vi du khong giéi han vé r6i loan tu mién c6 thé dugc diéu tri hodc phong ngira

bao gébm bénh di thio dudng typ 1, bénh xo clng rai rdc, bénh viém khép dang thép,
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bénh khong dung nap gluten, bénh luputb ban d6 hé théng, bénh viém khép tu phat thiéu
nién, bénh Crohn, bénh viém loét dai trang hodc bénh xo cling toan than, bénh manh
ghép chéng lai vat chi, bénh viém mach do virut viém gan C (HCV), bénh rung téc tung

vung hodc bénh vay nén.

Céac bénh ty mién khic bao gdm céc bénh co tridu ching suy giam Treg va s&
duge didu tri hiéu qua tir phuong phép kich thich mién dich Treg phu thudc IL-2. V& van dé
nay, cac dang da hinh don nucleotit (SNP) cua IL-2, IL-2Ra, hodc IL-2R13 da dugc xac
dinh 13 yéu t6 di truyén gdy bénh dai thao duong typ 1, bénh xo clrng rai rac, bénh viém
khép dang thép, bénh khong dung nap gluten, bénh luput ban d6 hé théng, bénh viém
khép tu phat thiéu nién, bénh Crohn, bénh viém loét dai trang, and bénh xo cling toan
than. Cac nghién ctru cho thiy ring yéu t§ di truyén ndy c6 lién quan dén sb luong
va/hodc hoat tinh Treg bi suy giam. Ngoai ra, phuwong phép diéu tri sit dung IL-2 liéu
thap d3 dugc kidm chimg 13 ¢ loi cho ngudi bi bénh manh ghép chdng lai vat chit man
tinh va bénh viém mach do virut viém gan C (HCV). Do d6, quan thé ngudi bénh nay
ciing c¢6 thé duoc sir dung luong hitu hidu ctia protein dung hop IL-2/IL-2Ra.

Theo cac phuong an khéc, protein dung hop IL-2/IL-2Ra ¢c6 thé dugc sir dung két
hop véi duge chét didu tri dé 1am giam d4p tng mién dich véi duoc chat ndy (tic 12
protein). Vi du, protein dung hop IL-2/IL-2Ra cé thé dugc str dung két hop véi duoc
chét protein phai dugc sir dung thudong xuyén cho dbi teong. Do d6, theo phuong an cu
thé, phuong phap niy bao gdm budc cho ddi twong st dung it nhit mot duqb chét bd
sung két hop véi protein dung hop IL-2/IL-2Ra. Vi du vé cac duge chit ndy bao gdm
nhung khong chi giGi han &, xytokin, glucocorticoit, anthracyclin (vi dy, doxorubicin
hodc epirubicin), floquinolon (vi du, ciprofloxacin), duoc chat khang folat (vi du,
metotrexat), duoc chit khang chuyén hoéa (vi du, flouracil), chét e ché topoisomeraza
(vi du, camptothecin, irinotecan hodc etoposit), duogc chét alkyl héa (vi du,
xyclophosphamit, ifosfamit, mitolactol, hodc melphalan), dugc chét khang androgen (vi
du, flutamit), duoc chéit khang estrogen (vi du, tamoxifen), dugc chét platin (vi du,
cisplatin), alkaloit dira can (vi du, vinorelbin, vinblastin hodc vindesin), hodc dugc chét

trc ché phan bao (vi du, paclitaxel hodc docetaxel).

Hon nita, luong hitu hiéu cua protein dung hop IL-2/IL-2Ra cciing c6 thé dugce st

dung trong cac phuong phép diéu tri két hop dé 1am ting Treg dd dung nap. Céc phuong
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phép diéu tri két hop nay c6 thé str dung lugng hitu hidu ciia protein dung hop IL-2/IL-
2Ro két hop v6i duoc chét khang TNFa hodc cac dugc chét khac dé tc ché dap tng
viém.

Luong hiru hiéu cua protein dung hop IL-2/IL-2Ra hitu ich dé lam giam dap tGng
mién dich s& phu thudc vio dbi twong can diéu tri, mic do nghiém trong cta bénh, va
cach thie sir dung protein dung hop IL-2/IL-2Ra. Céac liéu cu thé bao gbm khoéﬁg 10° U
dén 10° TU hoat tinh TL-2/ngudi truéng thanh hoic khoang 10* TU dén 10° TU hoat tinh
IL-2/ngudi trudng thanh. Céc lidu cu thé bao gém khoang 10* d@én 10° TU hoat tinh IL-
2/ngudi trudng thanh, khoang 10° dén 10" IU hoat tinh IL-2/ngudi trudng thanh, khoang
10* d@n 10° TU hoat tinh IL-2/ngudi truéng thanh, khoang 10* dén 10° IU hoat tinh IL-
2/ngudi truéng thanh, hodc khoang 10° dén 10° TU hoat tinh IL-2/ngudi truéng thanh.
Theo c4c phuong an khac, liéu hiru hiéu ctia protein dung hop IL-2/IL-2Ro. 13 khoang 10*
IU hoat tinh IL-2 + 100-14n, 14 khoang 10* IU hoat tinh IL-2 + 10-14n, khoang 10* IU hoat
tinh IL-2 % 2-14n, khoang 104 TU hoat tinh TL-2 + 20-Iin, khoang 10* TU hoat tinh TL-2
+30-14n, khoang 10* TU hoat tinh IL-2 + 40-14n, khoang 10* IU hoat tinh IL-2 + 50-14n,
khoang 10*IU hoat tinh IL-2 + 60-14n, khoang 10* IU hoat tinh IL-2 + 70-14n, khoang 10*
IU hoat tinh IL-2 + 80-14n, hoic khoang 10* IU hoat tinh IL-2 + 90-14n. Theo phuong én

khéng gidi han cu thé, protein dung hop IL-2 clia ngudi duoc sit dung & liéu ndy.

Theo mét phuong 4n, chét chudn dbi chiéu cia protein dung hop IL-2 ctia chudt 13
IL-2 ctia chudt do eBiosciences cung Cép (sérhﬁ“) so: 14-8021). Cu thé, do sinh kha dung
cua IL-2 cua chudt do eBiosciences cung cép 12 nhu sau: Liéu EDs, cua protein nay, nhu
duoc do bang thir nghiém ting sinh t& bao CTLL-2, nhé hon hodc bang 175pg/mL. Lidu

nay tuong duong véi hoat tinh riéng 16n hon hodc bang 5,7 x 10° don vi/mg.

Theo mét phuong an khac, chit chuidn ddi chiéu cua protein dung hop IL-2 cta
nguoi la IL;'Z clia ngudi, tirc 14 duoc chéit aldesleukin (Proleukin). Do d6, protein dung
hop IL-2 theo sang ché duoc so sdnh duoc dinh hudéng dén duoc chat protein dung hop
IL-2 nay dugc st dung trong phuong phap diéu tri sir dung lidu cao hoic lidu thip IL-2.
Hoat tinh IL-2 ctia IL-2 cda chuft va IL-2 cda nguoi st dung thir nghiém tuong tu va
hoat tinh ciia chung tinh theo don vi/mg 13 tvong duong. Lién quan dén biét duoc IL-2
clia ngudi, tire 13 aldesleukin (Proleukin), lwong IL-2 dugc tinh theo don vi qudc té tiéu
chuin (International Unit - IU) khong phai 14 luong ¢d dinh nhung 13 luong tao ra tic
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dung 4n dinh trong thir nghiém hoat tinh sinh hoc dac hiéu, tirc 13 thir nghiém tang sinh
CTLL. Trong thuc té, quy trinh san xuét IL-2 duoc chudn héa va c6 su chuyén dbi gifia
khéi luong duoc chit va don vi qudc té, tirc 13 1,1mg IL-2 = 18 tridu TU (viét tit 1a 18
MIU).

Ciing dugc hiéu rang liéu thich hop ciia tAc nhan chirc ning phy thudc vao hoat luc
ctia hoat chét lién quan dén bidu hién hodc hoat tinh can diéu hao. Liéu thich hop nay cé
thé duge xé4c dinh bang cach str dung céc thir nghiém theo séng ché. Ngoai ra, dugc hiéu
rang lidu dic hiéu cho dbi twong dong vat cu thé bat ky s& phu thudc vao nhiéu yéu t6 bao
gém hoat tinh cua hop chét cu thé dugc sir dung, do tudi, trong lugng co thé, tinh trang
sttc khoe chung, giéi tinh, va ché do dinh dudng cta dbi tuong, thoi gian sir dung, dudng

dua thude, tdc do thai trir, va/hodc duge chat phdi hop bat ky.

Khi st dung cho muc dich diéu tri, st dung c6 thé dé phong ngtra hodc chita bénh.
Khi st dung dé phong ngira, dugc chit duge sir dung trude khi xudt hién triéu ching bét
ky. St dung dugc chit dé phong ngira 14 dé ngan ngira hogc 1am giam céc triéu chimg bat
ky xudt hién sau d6. Khi sir dung dé diéu tri, dugc chit dugc st dung khi hodic ngay sau
khi xudt hién triéu chimg. Str dung duoc chét dé chita bénh 1a dé 1am giam triéu ching
chp tinh bAtky.

Ngudi ¢6 hiéu biét trung binh trong linh vuc ndy s& hiéu rang mot sb yéu t6 co thé
anh hudng dén lidu can dé diéu tri hiru hidu cho d6i tugng, bao gdbm nhung khéng chi
gi6i han & mic d) nghi€ém trong cia bénh hodc r6i loan, phuong phép diéu tri truée do,
tinh trang strc khoe chung va/hodc d6 tudi ciia dbi tuong, va cac bénh di kém khac. Hon
nira, qué trinh diéu tri cho d6i twong bang luwong hitu hiéu cuia protein dung hop IL-2/IL-
" 2Ro, ¢6 thé bao gém mot dot didu tri duy nhét hoic t6t hon néu c6 thé bao gdm nhiéu dot
diéu tri. Cling duoc hidu ring lidu hitu hiéu cta protein dung hop IL-2/IL-2Ra dugc sit
dung d& diéu trj c6 thé téng 'hOéC giam trong qué trinh diéu tri cu thé. Céc thay dbi vé lidu
c6 thé tré nén rd rang va thu duoc tir két qua ciia cac thir nghiém chén doan nhu dugc mb
ta sang ché.

Luong hitu hiéu cua protein dung hgp IL-2/IL-2Ra cd thé dugc xac dinh biang céc
nghién ctru trén dong vat. Khi cac thr nghiém trén dong vat dugc sir dung, lidu duoc st
dung dé tao ra ndng d6 mong mudn & md dich twong dwong véi ndéng d6 di duoc ching

minh 13 hitu hiéu trong cac thtr nghiém trén dong vat.

-30-



40158

iii. Dugc pham

Protein dung hop IL-2/IL-2Ra theo sang ché (sau day ciing duoc goi tit 13 “hoat
chét”) c6 thé duoc bao ché thanh dugc pham thich hop dé sir dung. Dugc phdm nay
thuong chira protein dung hop nay va chit mang duge dung. Thuat ngit “chat mang dugc
dung” dugc dung trong ban mo ta dé chi dung méi, mdi trudng phan tan, ta duogc bao,
chét khang khuén va khang ndm, chat ding trrong va lam chim hép thu, va chét tuong
tu, thich hop dé sir dung trong duoc pham. Viéc sir dung cdc moi trudng va chét mang
nay cho cac dugc chét da biét trong linh vuc ndy. Ngoai trir truong hop moi truong hogc
chdt mang thong thuong bt ky khong tuong thich véi hoat chét, viéc sir dung chiing
trong dugc phidm dugc can nhic. Hoat chat bd sung ciing c6 thé dugc két hop vao duge

pham.

Duoc phdm theo sang ché duoc bao ché dé twong thich véi duong dua thudc
mong mubn. Vi du vé duong dua thubc bao gém duong tiém, vi du tiém tinh mach, tiém
trong da, tiém dudi da, duong miéng (vi du, duong hit), qua da (khu tr), va qua niém
mac. Ngodi ra, cin st dung luong hitu hidu ciia dugc phdm khu tra dén vi tri can diéu tri.
Pidu nay c6 thé dat dugc bing cach tiém truyén hoic truyén dich khu tra hogc tai chd
trong qua trinh phiu thuat, boi tai chd, tiém, 6ng thong, thude dan, hodc cdy ghép (vi du,
manh cdy dugc 1am tir vét lidu x6p, khoéng xbp, hodc dang keo, bao gdbm mang, nhu
sialastic mang hodc xo0), va tuong tu. Theo mdt phuong an khéc, luong hitu hiéu cia
dugc phdm dugc phan phdi trong nang nhé, nhu liposom (vi du, xem Langer, Science
249:1527-33, 1990 va Treat et al., inLiposom in the Therapy of Infectious Disease and
Cancer, Lopez Berestein and Fidler (eds.), Liss, N.Y., pp. 353- 65, 1989).

Theo mét phuong an khéc, lugng hitu hiéu cua duge phém 6 thé dugc phan phéi
trong hé giai phong c6 kiém soat. Theo mdt phuong 4n, bom tiém c6 thé duoc sir dung
(vi du, xem Langer, Science 249:1527—33,1‘1990; Sefton, Crit. Rev. Biomed. Eng. 14:201-
40, 1987; Buchwald et al., Surgery 88:507-16, 1980; Saudek et al., N Engl. J Med.
321:574-79, 1989). Theo mét phuong 4n khac, cac chét polyme c6 thé duoc sir dung (vi
du, xem Levy et al., Science 228:190-92, 1985; During et al., Ann. Neural. 25:351-56,
1989; Howard et al., J Neurosurg. 71:105-12, 1989). Cac hé giai phong c6 kiém soat
khac duoc mo ta trong tai li€u Langer (Science 249:1527-33, 1990), cling ¢6 thé dugc sir
dung.
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Dung dich hodc hén dich dé sir dung theo duong tiém, tiém qua da, hodc tiém dudi
da c6 thé bao gdm céc thanh phin sau: ta dugc pha lodng v6 trung, nhu nuée pha ﬁém,
dung dich nudc mudi, dau khong bay hoi, polyetylen glycol, glyxerin, propylen glycol
hodc céc‘ dung mbi tdng hop khéc; chit khang khuén, nhu rugu benzylic hodc metyl
paraben; chit chdng oxy héa, nhu axit ascorbic hodc natri bisulfit; chat tao phtrc chelat,
nhu axit etylendiamintetraaxetic; chat dém, nhu axetat, xitrar hodc phosphat va chét
didu chinh do ding truong, nhir natri clorua hodc dextroza. P pH co thé duoc diéu
chinh bang axit hodc bazo, nhu axit hydrocloric hodc natri hydroxit. Dugc phdm ding
theo dudng tiém c6 thé déng goi trong dng tiém, bom tiém ding mot 1an, hoic lo chia

nhiéu lidu 1am bang thuy tinh hoic chit déo.

Duoc phdm thich hop dé st dung theo dudng tiém bao gbébm dung dich nuéc vo
tring (hoa tan trong nuéc) hodc thé phan tan hodc bot vo tring dé bao ché tai chd dung
dich hodc thé phan tan tiém vo tring. Dé st dung qua duong tiém tinh mach, cac chét
mang thich hop bao gém nuéc mudi sinh 1y, nude vo khuin, Cremophor ELS (BASF;
Parsippany, NJ), hodc dung dich muéi dém phosphat (PBS). Trong toan bd cac truong
hop, dugc phdm phai v6 tring va & trang thai 16ng nhit dinh @& d& dang vén chuyén qua
bom tiém. Dugc phdm phéi dn dinh trong cac diéu kién san xuit va bao quan va phai
dugc bdo quan chéng lai su hoat dong cia vi sinh vat tap, nhu vi khuAn va vi nAm. Chat
mang c6 thé dung mdi hoic mdi trudng phan tan chura, vi du nudc, etanol, polyol (vi du,
glyxerol, propylen glycol, va polyetylen glycol long, va tuong tu), va hdn hop thich hop
ctia ching. Trang thai 1éng thich hop co th8 dugc duy tr, vi du bing cach st duhg ta
duge bao, nhu lecithin, bing cach duy tri kich c& hat mong mudn trong trudng hgp cia
thé phén tan, va béng cach st dung chét hoat dong bé mit. Hoat dong cua vi sinh vat co
thé ducyc ngin ngira bang cach st dung chét khang khuin va khang nim, vi du paraben,
chlorobutanol, phenol, axit ascorbic, thimerosal, va tuong tu. Trong nhiéu truong hop,
t6t hon néu dugc phdm chira chit dang truong, vi du dudng, rugu da chirc nhu manitol,
sorbitol, natri clorua. Su hip thu kéo dai cta dugc phim ding qua duong tiém cé thé
dugc tao ra bang cach st dung chit 1am cham hép thu, vi du nhém ménostearat va

gelatin.

Dung dich tiém v6 tring c6 thé dugc bao ché bang cach két hop hoat chét & luong
mong mubn trong dung mdi thich hop véi mot hode hdn hop thanh phan liét ké & trén,

theo yéu ciu, sau d6 loc vo tring. Nhin chung, thé phan tan duoc bao ché bang cach két
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hop hoat chét vao chit din thudc vo tring chira moi trudng phan tén co ban va cac thanh

phdn can thiét khac liét ké & trén. Trong trudng hop ciia bot vo tring dé bao ché dung
| dich tiém vo trung, cdc phuong phép bE‘lQChé vu tién 13 siy chan khong va siy dong kho,
| dé thu duoc bot hoat chit cong voi thanh phin bd sung mong mudn bat ky tir dung dich

duoc loc vo trung trude d6 cua ching.

Dé sir dung qua duong hit, hop chit dugce phan phéi & dang thude xit khi dung tir
dd chira hoic thiét bi phan tan dugc tao ap sut chira chit day thich hop, vi du khi, nhu

cacbon dioxit, hodc éng phun.

Hoat chét theo sang ché ciing c6 thé duoc s dung toan than bang cach qua da
hodc qua ni€ém mac. Dé st dung qua da hodc qua niém mac, cac chét thim thich hop cho
hang rdo can thim qua dugc str dung trong dugc phim. Céc chat thAm nay d biét trong
linh vuc héy, va bao gém, vi du dé str dung qua niém mac, chét téy rira, mudi mat, va dan
xuit axit fusidic. Viéc sit dung qua ni€ém mac co thé duoc thuc hién béng cach st dung
thudc xit miii hodc thudc dan. Dé sir dung qua da, hoat chit duoc bao ché thanh thudc
md, thudc cao thudc gel, hodc thudc kem nhu d3 biét trong linh vuc nay. Hop chét cling
c6 thé duoc bao ché & dang thudc dan (vi du, véi ta duoc thudc dan thong thudng, nhu bo

ca cao va céc glyxerit khac) hodc thude thut rira d& phan phéi qua truc trang.

- Theo mot phwong 4n, hoat chét duoc biao ché v6i chit mang s& bao vé hop chét -
chéng lai sy thai loai nhanh kho co thé, nhu duoc phém giai phong co kiém sodt, bao
gdm manh c4y va hé phéan phdi vi nang. Polyme tuong thich va phan huty sinh hoc c6 thé
duoc st dung, nhu etylen vinyl axetat, polyanhydrit, axit polyglycolic, colagen,
polyorthoeste, va axit polylactic. Phuong phap bao ché cac duoc phim nay da biét trong
linh vuc nay. Cac hop chét ndy ciing c6 thé dugc mua tir Alza Corporation va Nova
Pharmaceuticals, Inc. H3n dich liposom (bao gdm liposorh duoc hudng dich vao té bao bi
lay nhiém v6i khang thé don dong khang khang nguyén virut) cling c6 thé dugc st dung
lam chit mang duoc dung. Cac hdn dich nay c6 thé dugc bao ché theo phuong phap da
biét trong linh vuc nay, vi du nhu duge mo ta trong Patent My sb 4,522 811.

T6t hon néu bao _ché dugc phdm dﬁﬁg qua duong miéng hodc dudng ti€ém &
dang bao ché don vi dé d& sir dung va dong déu lidu luong. Thuét ngir “dang bao ché don
vi” duge ding trong ban mé ta dé chi dang bao ché tach rdi thich hgp cho d6i tuong duoc

diéu tri bang mdi don vi chtra luong xé4c dinh trude ctia hoat chét duoc tinh toan dé tao ra
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tac dung diéu tri mong mudn két hop véi chat mang duge dung mong mudn. Tiéu chuin
cta dang bao ché don vi theo sang ché dugc quyét dinh bdi va phu thudce truc tiép vao
dic tinh cua hoat chit va tic dung di€u tri cu thé can dat dugc, va cac han ché ¢b hitu

trong linh vuc tdng hop hop chit chirc ning dé didu tri cho timg ca thé.

Dugc phérﬁ 6 thé duge dung trong dd chira, bao bi, hoic thiét bi phén tan clung
v6i to huéng dan st dung.

iv. Kit

Thuat ngit “kit” chira protein dung hop IL-2/IL-2Ra. dé st dung trong diéu hoa dap
Ging mién dich, nhu dugc mo ta trong sang ché. Thuat ngit “kit” v “h¢ phan phdi” dugc
dung trong ban mo ta dé chi it nhit mot hoic nhiéu protein dung hgp IL-2/IL-2Ra dugc
két hop v6i mot hodc nhidu loai thanh phin va yéu t6 khac (vi du, c4c loai thudc thir sinh
héa khac, db chira, bao bi, nhu bao bi dé ban trén thi truong, t& huéng dan st dung, va

tuong tu).

V. D6 twong ddng trinh tu

Nhu néu trén, sang ché @ cip dén manh hoat tinh va bién thé hoat tinh cia
protein dung hgp IL-2/IL-2Ra hodc polynucleotit ma hoéa ching, bao gdm céc thanh
phan khac nhau cta protein dung hgp IL-2/IL-2Ra. Céac thanh phin nay bao gbém, IL-2,
viing ngoai bio cua IL-2Ra, gdc lién két hodc trinh tu kozak. Hoat tinh ciia bién thé chirc
-ning hodc manh chirc ndng cua protein dung hop nay hodc thanh phin x4c dinh cia

protein dung hop nay dugc md ta chi tiét trong sang ché.

Céc bién thé nay c6 thd c6 dd tuong ddng trinh tu it nhit bing 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, hodc 99% so vai polypeptit hodc polynucleotit d6i
chiéu. Manh c6 thé chira it nhét 10, 20, 30, 50, 75, 100, 200, 300, 400, 500, 600, 700,
| 800, 900, 1000, 1500, 2000 nucleotit ndi tiép cta trinh tw nucleotit déi chiéu hoic 1én
dén chidu dai ddy du cua trinh tu nucleotit di chiéu; hodc manh c6 thé chira it nhit 10,
20, 30, 40, 50, 60, 70, 75, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200
axit amin ndi tiép hoic 1én dén chidu dai diy da cua trinh tu polypeptit d6i chiéu.
Thuat ngt “d6 tuong dong trinh tr” hozic “dd tuong ddng” trong mach ciia hai
polynucleotit hodc polypeptit trinh tr dugc dung trong ban mo ta dé chi tri s6 so sanh
cac gbc giéng nhau trong hai trinh tu. dugc sip thang hang tdi wu trong cira s6 so sanh

dic hiéu. Khi ty 16 phin tram d6 twong ddng trinh tw dugc sir dung trong céc protein d6i
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chidu, d3 biét 1a cac vi tri gbc khong gidng hét nhau thudng khéc biét bdi cac gbe axit
amin thay thé bao thu, trong d6 gdc axit amin duoc thay thé bang mot gbe axit amin
khac co6 cuing ddc tinh héa hoc (vi dy, dién tich hodc tinh ky nuéce) va do d6 khdng 1am
thay ddi dic tinh chirc ning ctia phan tir. Khi c4c trinh tu khac biét vé cac dot bién thay
thé bao thu, ty 16 phan trim do twong ddng trinh tu c¢6 thé duge diéu chinh dé hiéu chinh
tinh chét béo thu cta gdc thay thé. Céc trinh tu khic biét bdi cac dot bién thay thé bao
thi nay duge cho 14 c6 “dd tuong ddng trinh tu” hodc “dd twong déng”. Cac phuong
phap diéu chinh 13 di biét trong linh vuc nay. Thong thudng, phuong phap nay bao gdbm
viéc chdm diém gbc thay thé bao thi dué6i dang timg diém chir khong phai diém bt cip
sai léch ddy du, nhd d6 1am ting ty 18 phin trim d6 tuong ddng trinh ty. Do d6, vi du
trong d6 mét axit amin giéng hét dwoc tinh diém sé bang 1 va gbc thay thé khong bao thi
duoc tinh diém s bang 0, gdc thay thé bao thi dugce tinh diém sd ndm trong khoang 0 va
1. Piém sé cua céc dot bién thay thé bao thu dugc tinh toan bing chwong trinh

PC/GENE (Intelligenetics, Mountain View, California).

Thuét ngft “ty 18 phan tram d6 tuong ddng trinh tu” dugc dung trong ban mo ta dé
chi tri s& dugc x4c dinh bing cach so sanh hai trinh tu dugc sip thing han t6i vu trong
ctra sd so sénh, trong d6 doan trinh tir polynucleotit trong ctra sd so sanh c6 thé chua gbe
bd sung hoic loai bo (ttrc 1a khoang tréng) khi so véi tﬁnh tu d6i chiéu (khéng chira gbc
bd sung hoic loai b6) dé sip thing hang t&i wu hai trinh tw. Ty 1& phan trim d6 tuong
ddng trinh tw dugc tinh toan bing cach xé4c dinh s6 luong vi tri & d6 bazo nito hodc gdc
axit amin giéng hét nhau xuét hién & ca hai trinh tu d thu duge sb lugng vi tri trung
nhau, 14y s6 wong vi tri tring nhau chia cho sb luong vi tri trong ctra sé so sanh, va nhan

két qua thu doc véi 100 dé thu dugce ty 16 phan trim d6 twong ddng trinh tur.

Trir khi ¢6 quy dinh khac, do twong ddng trinh tw/do twong dong theo sang ché 1a
tri s6 thu duoc bang cach st dung chuong trinh GAP phién ban 10 bang cach st dung
céc thong sb sau: % do twong tu va % d6 twong ddng ciia trinh tu nucleotit bang cach sir
dung d6 dai khoang tréng bing 50 va chidu dai so sinh bing 3, va phin mém
nwsgapdna.cmp; % do tuong tu va % d6 twong ddng cla trinh tur axit amin bang cach sir
dung Do dai khoang tréng bing 8 va chiéu dai so sinh bing 2, va phin mém
BLOSUMS62; hoic chuong trinh trong duong bit ky cta né. Thuat ngit “chuong trinh
twong duong” duoc dung trong ban md ta dé chi chuong trinh so sanh hai trinh tu truy

vén, tao ra trinh ty sip thing hang ¢ nucleotit hodc gbc axit amin gidng hét tring nhau
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va va ty 16 phan trim do twong dong trinh tu gibng hét khi so véi trinh tu sip thing hang
tuong tng dugc tao ra boi chuong trinh GAP phién ban 10.

[13 9 ¢

Mao tir sb it “a,” “an,” va “the” ciing bao gdm s nhiéu trir khi ¢6 quy dinh kh4c.
Tuong tu, thuit nglt “hodc” dugc dung trong ban mo ta cling bao gdm “va” trir khi ¢
quy dinh khac. Ciing dugc hiéu ring toan bo kich ¢ bazo hodc axit amin, va toan bd
khéi luong phﬁn t& hodc tri sd trong lugng phén tir 13 gan déng, va st dung dé mo ta axit

nucleic hodc polypeptit.

Vi du thue hién sang ché
Sang ché s& duoc mo ta chi tiét thong qua cdc vi du khong gii han duéi day.
Vidul

IL-2 13 hoat chét sinh hoc dd dugc st dung dé kich thich dép (mg mién dich &
ngudi bénh ung thu va HIV/AIDS. Gin ddy, nhidu IL-2 da dugc sir dung & lidu thp dé
kich thich chon loc kha ning chéng chiu dé rc ché dap tmg mién dich khong mong mudn
lién quan dén bénh tu mién, nhu tinh trang xam 14n ctia cac md tu mién. Quan trong 13,
IL-2 & lidu thip khong ting cudng hodc hoat héa lai té bao T tu phan ung. Tuy nhién,
nhuge diém trong diéu tri cia IL-2 bao gbm thoi gian ban thai in vivo rit ngan dan dén
lam giam hoat luc; va gy doc & lidu cao. Do d6, hoat chét sinh hoc IL-2 thé hé méi da
duogc didu ché nhim cai thién dic tinh duge dong hoc ctia né va thoi gian dap tng mién
dich dé sir dung 1) trong phuong phap diéu tri sir dung liéu thép IL-2 d€ kich thich t€ bao
T didu hoa (Treg) va d6 dung nap mién dich va 2) trong phuong phap didu tri bd trg &
lidu cao dé kich thich dap tmg mién dich va ghi nhd. Dé dat duoc muc dich nay, protein
dung hop IL-2/IL-2Ra da dugce phat trién, trong d6 protein dung hop nay dugc thiét ké dé
lam ting do sinh kha dung cua IL-2 bang cach lam ting kichrthich 6n dinh IL-2 cta
lympho bao mang IL-2R in vivo. Protein dung hop nay chtra cic protein dugc thiét ké
nhu sau (Fig.1): 1) doan chi huy cta IL-2 chira trinh tu kozak t6i uu dé dich mi hiéu qua;
2) trinh tw IL-2 ¢6 chidu dai diy di; 3) glyxin hodc gbe lién két glyxin/serin c6 chiéu dai
thay dbi; 4) trinh tu ma hda cua ving ngoai bao duoc biéu hién cua IL-2Ra; 5) viing dém

“glyxin gdm 2 axit amin; 6) ving polyhistidin gbm 6 axit amin dé tinh ché; va 7) hai bd ba
m3 héa két thiic. Cac trinh tu protein dugc du dodn tir cic ADN bd sung ctia ngudi va
chudt dugc thé hién cho céc protein dung hop 1L-2/(GlySer)/IL-2Ra dugc thé hién twong
tmg trén Fig.2A va Fig.2B. Cac ADN bd sung nay dugc tach dong vio vecto biéu hién
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pClneo va sit dung dé biéu hién céc protein dung hop niy trong té bao COS7. Két qua
phén tich dich nbi nudi ciy cho thiy ring mdi protein dung hop cta chudt c6 do sinh kha
dung IL-2 in vitro, v6i hoat tinh t6i wu lién quan dén protein dung hop IL-
2/(Gly;Ser)y/IL-2Ra (Fig.3A). Do d6, thé viii khang IL-2 trong thir nghiém sinh hoc nay
di Gc ché hoan toan su ting sinh (Fig.3B). Lugng 16n ctia protein dung hop IL-
2/(GlysSer);/IL-2Ra va protein dung hop IL-2/(GlysSer),/IL-2Ra duge tao ra sau khi
biéu hién trong t& bao CHO va tinh ché bang phuong phép sic ky 4i luc nhd gin két trinh
tu danh déu 6x-His ciia protein dung hop nay vé6i niken c6 dinh. Protein dung hop IL-
2/(GlysSer)s/IL-2Ro. ctia chudt cé do sinh kha dung IL-2 manh hon protein dung hop IL-
2/(Gly,Ser)s/IL-2Ra. (Fig.4A) mic du ca hai protein dung hop di tic ché tvong duong gén
két cia hai khang thé khang IL-2Ra (PC61 va 7D4) (Fig.4B) véi t& bao biéu hién IL-
2Ra, cho thiy hoat tinh IL-2 manh hon Ia lién quan dén protein dung hop IL-
2/(Gly,Ser)y/IL-2Ro.. Hoat tinh trc ché gin két cia PC61 va 7D4 ciing cho thiy rang doan
IL-2Ra ctia protein dung hop van c¢6 cdu tric bic ba du dé gin két cac khang thé nay.
Tuy nhién, cac protein dung hop nay khong trc ché gin két ciia khang thé don dong (3C7)
duoc dinh huéng dén vi tri gan két IL-2 ctia IL-2Ra, v6i té bao biéu hién IL-2Ro. Két
qua nay cho thdy rang IL-2 trong protein dung hop IL-2/IL-2Ra ndm gin vi tri gin két
ctia IL-2Ro, (Fig.5). Phan tich thim tach Western trén c4c protein dung hop niy cho thiy
rang khéi lugng phan tir cia protein dung hop IL-2/IL-2Ra nim trong khoang tir 55 dén
65kDa, ¢6 tinh di dong twong d6i nhanh hon trong diéu kién khéng khtr, va 16n hon khébi
lwong phén tir ctia IL-2Ra hoa tan khoang 15kDa (Fig.6A). Twong tu, phan tich truc tiép
protein dung hop IL-2/(Gly;Ser);/IL-2Ro. tinh ché ctia chudt bang SDS-PAGE ciing thu
dugc protein monome khéng twong ddng c6 khéi luong phéan tir ndm trong khoang tir 55
dén 65kDa (Fig.6B), 13 kich ¢& mong mudn cta phan ti protein dung hop chira IL-2 (15
kDa) va IL-2Ra (40-50kDa) (Fig.6), trong d6 IL-2Ra thé hién kich thudc khong ddng
nhit do qué trinh glycosyl héa thay d6i manh (Malek and Korty, J. Immunol. 136:4092-
4098, 1986). Hau qua tuc thi cua qua trinh truyén tin hiéu phu thude IL-2 1a qua trinh
phosphoryl héa tyrosin ciia STATS (pSTATS). Khi didu tri cho chudt nhit bang protein
dung hop IL-2/(Gly;Ser);/IL-2Ra cia chudt da hoat hoa rit manh va chon loc pSTATS
trong Treg sau 30 pht diéu tri (Fig.7). Nghién ctru dap tmg lidu cho thiy ring protein
dung hop IL-2/(Gly;Ser);/IL-2Ra. ciia chudt anh hudng dén mirc do hoat tinh cua Treg in
vivo (Fig.8). Cac tac dung nay trén Treg bao gdm: lam ting biéu hién (Fig.8A) va sb
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lugng (khong thé hién) ctia Treg trong khoang t€ bao T biéu hién CD4; diéu hoa kich
thich biéu hién CD25 phu thudc IL-2 (Fig.8B); kich thich tang sinh nhu dugc danh gia
boi mutic do bidu hién gen chi thi ting sinh Ki67 (Fig.8C); va lam ting sb lugng phén
nhém Treg biéu hién KIrgl biét hoa cudi cing phu thude IL-2 (Fig.8D). C4c tac dung nay
13 manh nhit déi v6i Treg trong 14 lach va tuy bi viém ciia chudt nhét bi déi thdo dudng
thé khong béo phi (NOD). Hoat tinh IL-2 (1000 don vi), nhu dugc do trong thir nghiém
sinh hoc tiéu chudn CTLL IL-2, lién quan dén IL-2/(GlysSer)s/IL-2Ra c6 tac dung thip
trén Treg nhung cac tac dung cé thé danh gia nhanh hon (Fig.8). Chudt nhit C57/BL6
duoc didu tri béng protein dung hgp IL-2/(GlysSer);/IL-2Ra (2000 don vi hoat tinh 1L-2)
duoc so sanh vé6i chudt nhét duoc didu tri bang IL-2 tai td hop (25000 don vi) hogc phic
hop chii véan chtra IL-2/khang thé khang IL-2 (IL2/IC) (10000 don vi hoat tinh IL-2)
(Fig.9). Protein dung hgp IL-2/(Gly;Ser);/IL-2Ra 1a hitu hi€u hon nhiéu IL-2 tai t6 hop
va twong ddi hitu hiéu hon IL2/IC trong viéc cam mg tdng sinh 6n dinh cua Treg va cac
dic tinh lién quan (Fig.9). Protein dung hgp nay lam ting Treg dung nap xuét hién &
murc d6 hoat tinh IL-2 thap hon tuong tng 5-1an va 12,5-1an so v&i IL2/IC va IL-2 t4i t6
hgp. Khi xem xét sy hoat hoa phu thudc IL-2 ctia pSTATS trong Treg ngay trong diéu
kién ex vivo (Fig.9), cac dit lidu nay cho thiy IL-2/IL-2Ra c6 thoi gian ban thai khoang
72 gidr. Cac chudt nhit NOD bi tién dai thdo dudong duoc didu tri ngin ngdy bang luong
thp cua IL-2/IL-2Ra (Fig.10). Tan suit khéi phat cham cta bénh déi thdo dudng duoc
quan sét & cac chudt nhit duge didu tri bing 800 U hoat tinh IL-2 lién quan dén IL-2/IL-
2Ra. Lién quan dén d6 mién dich, viéc st dung don lidu cao cua IL-2/(Gly; Ser)3/IL-2Ra
(12000 U hoat tinh IL-2) ¢iing kich thich déng ké dap tng t& bao T biéu hién CD8, ddc
biét 1 té bao ghi nhé c6 tudi tho cao (Fig.11). Sau 28 ngay gy mién dich, t bao ghi nhé
tac dong CD44™ CD62L"° CD127" kidm soat ving ghi nhd; tuy nhién theo thoi gian té
bao ghi nh¢ trung tdm CD44" CD62LM CD127™ gia tang, va té bao ghi nhé trung tdm
kiém soat vang ghi nhé sau 202 ngay gay mién dich (Fig.12). Do do, protein dung hop
~IL—2/(G1ygSer)3/IL—2R0L ¢ chirc nang tuong ty nhu IL-2 tai td hop dé kich thich Treg
dung nap va c ché mién dich va kha ning mién dich théng qua viéc lam tang dap Gng
tac dong/ghi nhd T, nhung n6 cé dac tinh duge dong hoc duge cai thién béng cach taora
cac dap tng sau: 1) & mtc do hi¢u qua hoat tinh IL-2 thip hon; 2) v6i dap Gng sinh hoc
dn dinh hon; va 3) van gitr lai hé thdng phan cép v6i dap tmg Treg & muc do lidu thp

hon mtrc d6 t& bao ghi nhé/tac dong T. Cac phat hién nay cho thiy rang protein dung hop
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IL-2/IL-2Raq 13 dugc chit thé hé méi dug¢ cai thién dé tao ra hoat tinh IL-2 dé kich thich
chon loc @6 dung nap mién dich hodc ghi nhé mién dich khi dwoc st dung & lidu va ché

d6 thich hop.

Protein dung hop IL-2/IL-2Ra chira IL-2 ctiia nguoi va IL-2Ra ctia ngudi cling
duoc didu ché (Fig.1, Fig.2B). Cac ADN b sung niy dugc biéu hién trong t& bao CHO
va cac protein dung hop bai tiét dugc tinh ché bang phuorig phép sic ky 4i luc sir dung
niken dua trén trinh tu danh ddu 6x-His. Céc protein dung hop varied in the length of the
géé lién két glyxin/serin twong tu nhu gbc lién két glyxin/serin duge st dung cho protein
dung hop IL-2/IL-2Ra ciia chudt. Toan bd 4 protein dung hop IL-2/IL-2Ra. ctia nguoi thu
duge ¢6 do sinh kha dung IL-2 bang cach st dung thir nghiém CTLL trén chudt
(Fig.13A). Phan tich thdm tich Western cho thdy ring protein dung hop IL-2/IL-2Ra. ctia
ngudi ciing thé hién bang khong tuong ddng c6 khdi luqng phan tir ndm trong khoang tir
55 dén 60kDa (Fig.13B), tring hop véi cac phan tir duge glycosyl hoa cao dugc mong
mubn cho IL-2 duge lién két v6i IL-2Ra. Protein dung hop IL-2/IL-2Ra chira (G;S); va
dic biét 1a gbc lién két (G4S), c6 thé c6 hoat tinh manh hon do it protein dung hop quan
sat dugc mic di lwong hoat tinh IL-2 tuong duong duge nap trén mdi lan (Fig.13B).
Kha ning cia protein dung hop nay dé wc ché ghn két cia khang thé don dong khang IL-
2Ra, M-A257 va BC96, vé6i té bao mang IL-2Ro. ctia ngudi cho thdy rang IL-2Ra cia
protein dung hop nay van c6 chu triic bac ba du dé gin két cac khang thé nay (Fig.14).
Tuy nhién, cac protein dung hgp nay chi tc ché mot phan gin két cia khang thé don
dong (BC96) duoc dinh huéng dén vi tri gén két IL-2 cta IL-2Ro, cho thiy rang IL-2
trong protein dung hop IL-2/IL-2Ra. 13 nim gén vi tri gan két ctia IL-2Ro.. Hon nita, hoat
tinh riéng cua protein dung hgp IL-2/IL-2Ra cta chudt va protein dung hop IL-2/IL-2Ra
ctia ngudi chira gbe lién két (G;S); twong tmg bang 80pM va 2000pM, twong tmg véi 1
don vi/mL hoat tinh sinh kha dung IL-2. Céc tri sb nay cao hon nhiéu so VGi hoat tinh cta
IL-2 ti to hop (10pM tuong tng v6i 1 don vi/mL). Hoat tinh khac biét gitra protein dung
hop IL-2/IL-2Ra ciia nguoi va protein dung hop IL-2/IL-2Ra cta chudt it nhit mot phan
la do do kﬁéng hiéu qua twong ddi ctia protein dung hop ctia nguoi dé hd tro sy tang sinh
ctia té bao CTLL & chudt trong thir nghiém sinh hoc so véi protein dung hop cta chudt
hodc IL-2 tai t6 hop cua chudt va IL-2 cia ngudi tai td hop (khong thé hién). Céc hoat
tinh riéng twong dbi thip nay va két qua phong bé khang thé (Fig.5 va Fig.12) cho thdy

c6 thé c6 twong tac ndi phan tir dic hiéu gitta IL-2 va IL-2Ra trong mach cla protein
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dung hop niy ma han ché huong IL-2 trong protein dung hdp nay dé kich thich té bao

mang IL-2R. Két qua thir nghiém nay cho thdy rang hai gdc arginin nam & vi tri gin két

IL-2 cua IL-2Ro. ctia ngudi (xem Robb et al., Proc. Natl. Acad. Sci. US4, 85:5654-5658,

1988) duoc dot bién thanh Threonin va Serin. Céc tic gia séng ché da phat hién dugc

phat hién hoat tinh sinh hoc manh hon nhiéu lién quan dén c4c protein dung hop dot bién

IL-2R nay (Fig.15); hoat tinh riéng cta protein dung hop IL-2/IL-2Ro dot bién duoc x4c

dinh bang khoang 5pM tuong dwong v6i 1 don vi/mL hoat tinh IL-2, tri s6 rat gidng voi

IL-2 tAi td hop. Do d6, cac dit liéu nay cho thdy ring protein IL-2/IL-2Ra. clia ngudi 13

¢6 hoat tinh sinh hoc va co ché tac dung dic hiéu tao ra hoat tinh IL-2 kéo dai trong céc

protein dung hop nay la nho tuong tic canh tranh giita gbc IL-2 v6i ving gan két IL-2

ctia IL-2Ra cia protein dung hop nay va véi té bao biéu hién IL-2R.

Bang 1. Céc trinh tu
SEQ | Axit
ID | amin/ | Ngudn M0 ta
NO |Nucleotit :
R L o Illwa truy Icz_?lp Ngan hz‘|1<r’1(g gen ;?|.|Q¢B46883 IL-2
. . . ang ti€n chat cia | myrmqlisci alslalvtns aptssstkkt glgle milnginn
I Axitamin Nguoi ¢ 1L-2 yktxpk(l:jcrmltfkfympkka l’i’elkhlqcleqe(zzlkplee\/(l:lnIaqsgknfhl rprdlisnin
vivlelkgsettfmcevade tativefinr witfcasiis tlt
M3 truy cip Ngan hang gen sO AAB46883 v6i 20 axit amin
. dau tién dugc loai bd
2 |Axit amin| Ngudi Dang’h‘)én thién aptssstkkt glglehllld lgmilnginn yknpkitrmltfkfympkka telkhlgcle
cua IL.-2 eelkpleevl nlagsknfhl rprdlisnin vivlelkgse
ttfmcevade tativeflnr witfcasiis tlt
v M3 truy cap Ngan hang gen s6 P04351
. i MYSMQLASCV TLTLVLLVNS APTSSSTSSS TAEAQQQQQQ
3 |Axit amin Chuot |Dangtién chatcla | qqqQQQHLEQ LLMDLQELLS RMENYRNLKL PRMLTFKFYL
nhat IL-2 PKQATELKDL QCLEDELGPL RHVLDLTQSK SFQLEDAENF
ISNIRVTVVK LKGSDNTFEC QFDDESATVV DFLRRWIAFC QSIISTSPQ
Dang hoan thién ciia M3 truy cdp Ngén hang gen s6 P04351
N R A MYSMQLASCV TLTLVLLVNS APTSSSTSSS TAEAQQQQQQ
4 |Axit amin Cnllll‘;‘t’t D anfﬁgoﬁn_;hl@n QQQQQQHLEQ LLMDLQELLS RMENYRNLKL PRMLTFKFYL
PKQATELKDL QCLEDELGPL RHVLDLTQSK SFQLEDAENF
ISNIRVTVVK LKGSDNTFEC QFDDESATVV DFLRRWIAFC QSIISTSP
Ma truy cdp Ngan hang gen s6 NP_000408.1
. ) mdsylimwgl Itfimvpgeq aelcdddppe iphatfkama ykegtmlince
Dang tién chat cla |ckrgfrriksgslymlctgn sshsswdngqc gctssatrnt tkqvtpgpee
5 |Axit amin] Nguoi IL-2Ra gkerkttemq spmqpvddgaslpghcreppp weneateriy hfvvggmvyy
qgcvggyralh rgpaesvckm thgktrwtqpglictgemet sqfpgeekpq
aspegrpese tsclvtttdf gigtemaatm etsiftteyqvavagevfll isvllisg
wagrrgrksrr ti
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Axit amin 1-21 dau tién duoc loai bo khéi NP_000408.1
elcdddppe iphatfkama ykegtmlnce ckrgfrriksgslymlctgn
6 lAxi A Neudi Dang hoan thién |sshsswdngc qctssatrnt tkgvtpgpee gkerkttemq spmgpvdga
1t amin) Nguol ctia IL-2Ra. Ipghcreppp weneateriy hfvvggmvyy qevagyralh rgpaesvckm
thgktrwtqpglictgemet sqfpgeekpq aspegrpese tsclvtttdf
gigtemaatm etsiftteyqvavagevfll isvilsglt warrgrksrr ti
\ .. |ELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTG
Dang hoan thién
ciia vime neoai bio SSHSSWDNQCQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPV
7  |Axit amin Nguoi IL%H%(JL. QASLPGHCREPPPWENEATERIYHFVWGOMVYYQCVQGYRALHRGP
ESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKPQASPEGRPESET
CLVTTTDFQIQTEMAATMETSIFTTEYQ
Ma3 truy cdp Ngéan hang gen soO NP_032393.3
meprllmlgf Isltivpscr aelclydppe vpnatfkals ykngtilnce
Chust Dang tidn chét caa [ckrgfrrikelvymrclgns wssncqctsn shdksrkqvt aglehgkeqq
8  |Axit amin nh%(i IL-2Ra tttdmgkptg smhgenltghcrepppwkhe dskriyhfve ggsvhyecip
gykalgrgpa isickmkegk tgwtgpgltcvderehhrfl aseesggsrn
sspesetscp itttdfpgpt ettamtetfv ltmeykvavasclifilisil llsgltwgh
wrksrrti ]
Axit amin 1-21 dau tién duo‘p loai bo khéi Ma truy cip Ngin
hang gen s6 NP_032393.3
' elclydppe vpnatfkals ykngtilnce ckrgfrrike lvymrclgns wssneqcts
9  |Axit amin Chu&Qt Dang hoan thién shdksrkqvt aglehgkeqq tttdmgkptg smhgenltgh crepppwkhe
nhat clia IL-2Ra. dskriyhfve ggsvhyecip gykalgrgpa isickmkegk tgwtgpgltc
vderehhrfl aseesqgsrn sspesetscp itttdfpgpt ettamtetfv
[tmeykvava sclfllisil llsgltwghr wrksrrti
Dang hoan thién |elclydppe vpnatfkals ykngtilnce ckrgfrrike lvymrelgns wssncqcts
10 |Axit amin Chudt |cta viing ngoai bao [shdksrkqvt aglehgkeqq tttdmgkptq smhqenltgh crepppwkhe
nhét IL-2Ra dskriyhfve ggsvhyecip gykalgrgpa isickmkegk tgwtqpqgltc
vderehhrfl aseesqgsrn sspesetscp itttdfpgpt ettamtetfv ltmeyk
11 |Axit amin Goc lién ket GGGSGGGSGGGSGGGS
(GlysSer),
12 |Axit amin Goc lién ket GGGSGGGS
(GlysSer),
13 |Axit amin| Goc lién ket GGGSGGGSGGGS
(GlysSer)s
14 |Axit amin| (GlysSer)s GGGSGGGSGGGSGGGSGGGS
15  |Axit amin| Géc lién két Gly; GGG
\ i:an. |APTSSSTSSSTAEAQQQQQQQQQQQQHLEQLLMDLQELLSRMENYRN
Dang hoan thién ||| prRMLTFKFYLPKQATELKDLQCLEDELGPLRHVLDLTQSKSFQLEDAE
N cua IL-2- NFISNIRVTVVKLKGSDNTFECQFDDESATVVDFLRRWIAFCQSIISTSPQ
16 |Axit amin Chudt (GlysSer)s- GGGGSGGGGSGGGGSGGGGSELCLYDPPEVPNATFKALSYKNGTILNC
nhat “| . Ya ~/4"  |ECKRGFRRLKELVYMRCLGNSWSSNCQCTSNSHDKSRKQVTAQLEHQK
Vung ngoait baO CUa  EQQTTTDMQKPTQSMHQENLTGHCREPPPWKHEDSKRIYHFVEGQS\
IL_2 R(l HYECIPGYKALQRGPAISICKMKCGKTGWTQPQLTCVDEREHHRFLASE
ESQGSRNSSPESETSCPITTTDFPQPTETTAMTETFEFVLTMEYK
MDSMQLASCVTLTLVLLVNSAPTSSSTSSSTAEAQQQQQQQQQQQQH
Y ¥e , LEQLLMDLQELLSRMENYRNLKLPRMLTFKFYLPKQATELKDLQCLEDEL
Dang tién chat clla | GPLRHVLDLTQSKSFQLEDAENFISNIRVTVVKLKGSDNTFECQFDDESA
A TVVD RWIAF GGGGSGGGGSGGGGS
17 |Axit amin| Chugot ¥L'2 '(G1¥4S?r)4: PEVPIE:I:'FKALSSSI\ISCI-;?'TI_SI\T;CKRGFRRLKELVYM RGCLGGGNGS\GNSSE;IC\-IT'EZEDCP
nhat | ving ngoai baoclia | TSNSHDKSRKQVTAQLEHQKEQQTTTDMAQKPTQSMHQENLTGHCRE
IL_2 R(X PPPWKHEDSKRIYHFVEGQSVHYECIPGYKALQRGPAISICKMKCGKTG
WTQPQLTCVDEREHHRFLASEESQGSRNSSPESETSCPITTTDFPQPTET
TAMTETFVLTMEYK
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KP Q S LCTGS FELKST K v QM GG SEKA
QAGYPM G EL M H KK PQQG SPLCTG T
sp RAQ NSCD cELQ Ta AS YR M GSEL F
EGLPVSHD YACLL PEAQNSCD
RHRD st D EEQL GLHPV S
PE GPQA SW PE ET EL EH RP RG DQHS
SET AE SL DNlpHAT KP LL ESETPA AS'
sc SVPG Q ATIVE LEELD A ES
L C HC cQ F F v LQ C VC
Vﬂ_rKM RE CTKA LN LN M LVTT
TH PP SSM RW LA ILN
DF G P A AY T Q G
Q KTW T K F S I
IQ R E RN EGC KNNN
TE WTNE T T Qs FH
M QAT K ML“STL
AA 2 E QVTN L
T Q| RI C T
M L| Y P EC
E ICT HF QP K
TS G VvV EE
IFTFM G
E ETQ
YQSQ
F
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IAXit amin|

Nguoi

Dang hoan thién
IL-2—G].Y3 S Cl‘) 3
vung ngoai bao cla
IL-2 Ra

APTSSSTKKTQLQLEHLLLDLOQMILNGINNYKNPKLTRMLTFKFYMPKKA
TELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTF
MCEYADETATIVEFLNRWITFCQSIISTLTGGGSGGGSGGGSELCDDDPP
EIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNSSHSSWD
NQCQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGH
CREPPPWENEATERIYHFVVGQMVYYQCVQGYRALHRGPAESVCKMT
HGKTRWTQPQLICTGEMETSQFPGEEKPQASPEGRPESETSCLVTTTDF
QIQTEMAATMETSIFTTEYQ

27

Axit amin|

Nguoi

Dang tién chat
cua IL-2-
(Gly;Ser)s-ving
ngoai bao ctia IL-2
Ra

MDRMAQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLQMILNGINN
YKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHL
RPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT _
GGGSGGGSGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRR
IKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNTTKQVTPQPEEQKERKT
TEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQMVYYQC
VQGYRALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKP
QASPEGRPESETSCLVTTTDFQIQTEMAATMETSIFTTEYQ

28

Nucleotit

Nguoi

Trinh,tl_r kozak
duoc to1 vu doan
chi huy IL-2

gccaccATGGACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTG
CACTTGTCACAAACAGT

29

Nucleotit

Chu’cf)t
nhat

Dang tién chat
cua IL-2-
(GlysSer)s-ving
ngoai baocua IL-2
Ra

ATGGACAGCATGCAGCTCGCATCCTGTGTCACATTGACACTTGTGCTC
CTTGTCAACAGCGCACCCACTTCAAGCTCTACTTCAAGCTCTACAGCG
GAAGCACAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCACCTGG
AGCAGCTGTTGATGGACCTACAGGAGCTCCTGAGCAGGATGGAGAA
TTACAGGAACCTGAAACTCCCCAGGATGCTCACCTTCAAATITTACTT
GCCCAAGCAGGCCACAGAATTGAAAGATCTTCAGTGCCTAGAAGATG
AACTTGGACCTCTGCGGCATGTTCTGGATTTGACTCAAAGCAAAAGC
TTTCAATTGGAAGATGCTGAGAATTICATCAGCAATATCAGAGTAACT
GTTGTAAAACTAAAGGGCTCTGACAACACATTTGAGTGCCAATTCGA
TGATGAGTCAGCAACTGTGGTGGACTTTCTGAGGAGATGGATAGCCT
TCTGTCAAAGCATCATCTCAACAAGCCCTCAAggtggaggtggatciggtgs
aggteggatcaggiggagegiggatecgetggaggtggatctGAACTGTGTCTGTATG
ACCCACCCGAGGTCCCCAATGCCACATTCAAAGCCCTCTCCTACAAGA
ACGGCACCATCCTAAACTGTGAATGCAAGAGAGGTTICCGAAGACTA
AAGGAATTGGTCTATATGCGTIGCTTAGGAAACTCCTGGAGCAGCAA
CTGCCAGTGCACCAGCAACTCCCATGACAAATCGAGAAAGCAAGTTA
CAGCTCAACTTGAACACCAGAAAGAGCAACAAACCACAACAGACATG
CAGAAGCCAACACAGTCTATGCACCAAGAGAACCTTACAGGTCACTG
CAGGGAGCCACCTCCTITGGAAACATGAAGATTCCAAGAGAATCTATC
ATTICGTGGAAGGACAGAGTGTICACTACGAGTGTATTICCGGGATAC
AAGGCTCTACAGAGAGGTCCTGCTATTAGCATCTGCAAGATGAAGTG
TGGGAAAACGGGGTGGACTCAGCCCCAGCTCACATGTGTAGATGAA
AGAGAACACCACCGATITCIGGCTAGTGAGGAATCTCAAGGAAGCA
GAAATICTTCTCCCGAGAGTGAGACTTCCTGCCCCATAACCACCACAG
ACTTCCCACAACCCACAGAAACAACTGCAATGACGGAGACATTTGTG
CTCACAATGGAGTATAAGGGTGGACATCACCATCACCATCACTAATA
A
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30

Nucleotit

Chu,cf)t
nhat

Dang tién chét
cta IL-2-
(GlysSer)s-ving
ngoai bao cia IL-2
Ra

ATGGACAGCATGCAGCTCGCATCCTGTGTCACATTGACACTTGTGCTC
CTTGTCAACAGCGCACCCACTTCAAGCTCTACTTCAAGCTCTACAGCG
GAAGCACAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCACCTGG
AGCAGCTGTTGATGGACCTACAGGAGCTCCTGAGCAGGATGGAGAA
TTACAGGAACCTGAAACTCCCCAGGATGCTCACCTTCAAATTTTACTT
GCCCAAGCAGGCCACAGAATTGAAAGATCTTCAGTGCCTAGAAGATG
AACTTGGACCTCTGCGGCATGTTCTGGATTTGACTCAAAGCAAAAGC
TTTCAATTGGAAGATGCTGAGAATTTCATCAGCAATATCAGAGTAACT
GTTGTAAAACTAAAGGGCTCTGACAACACATTTGAGTGCCAATTCGA
TGATGAGTCAGCAACTGTGGTGGACTTTCTGAGGAGATGGATAGCCT
TCTGTCAAAGCATCATCTCAACAAGCCCTCAAggtggaggttctggtggagst
tcaggtggaggticgggtggaggttctGAACTGTGTCTGTATGACCCACCCGAG
GTCCCCAATGCCACATTCAAAGCCCT CTCCTACAAGAACGGCACCATC
CTAAACTGTGAATGCAAGAGAGGTTTCCGAAGACTAAAGGAATTGGT
CTATATGCGTTGCTTAGGAAACTCCTGGAGCAGCAACTGCCAGTGCA
CCAGCAACTCCCATGACAAATCGAGAAAGCAAGTTACAGCTCAACTT
GAACACCAGAAAGAGCAACAAACCACAACAGACATGCAGAAGCCAA
CACAGTCTATGCACCAAGAGAACCTTACAGGTCACTGCAGGGAGCCA
CCTCCTTGGAAACATGAAGATTCCAAGAGAATCTATCATTTCGTGGAA
GGACAGAGTGTTCACTACGAGTGTATTCCGGGATACAAGGCTCTACA
GAGAGGTCCTGCTATTAGCATCTGCAAGATGAAGTGTGGGAAAACG
GGGTGGACTCAGCCCCAGCTCACATGTGTAGATGAAAGAGAACACC
ACCGATTTCTGGCTAGTGAGGAATCTCAAGGAAGCAGAAATTCTTCT
CCCGAGAGTGAGACTTCCTGCCCCATAACCACCACAGACTTCCCACAA
CCCACAGAAACAACTGCAATGACGGAGACATTTGTGCTCACAATGGA
GTATAAGGGTGGACATCACCATCACCATCACTAATAA

31

Nucleotit

Chu'cf)t
nhat

Dang tién chit
ctua IL-2-
(Gly,Ser)s-vung
ngoai bao cia [L-2
Ra

ATGGACAGCATGCAGCTCGCATCCTGTGTCACATIGACACTTGTGCTC
CTTGTCAACAGCGCACCCACTTCAAGCTCTACTTCAAGCTCTACAGCG
GAAGCACAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCACCIGG
AGCAGCTGTTGATGGACCTACAGGAGCTCCTGAGCAGGATGGAGAA
TTACAGGAACCTGAAACTCCCCAGGATGCTCACCTTCAAATTITACTT
GCCCAAGCAGGCCACAGAATTGAAAGATCTTCAGTGCCTAGAAGATG
AACTTGGACCTCTGCGGCATGTTCTGGATTTGACTCAAAGCAAAAGC
TTTCAATTGGAAGATGCTGAGAATTTCATCAGCAATATCAGAGTAACT
GTTGTAAAACTAAAGGGCTCTGACAACACATTTGAGTGCCAATTCGA
TGATGAGTCAGCAACTGTGGTGGACTTTCTGAGGAGATGGATAGCCT
TCTGTCAAAGCATCATCTCAACAAGCCCTCAAggtggaggtggatcaggteg
aggtggatctggtggaggtggatcaggtggaggtagateeggtggageiggatctGAAC
TGTGTCTGTATGACCCACCCGAGGTCCCCAATGCCACATTCAAAGCCC
TCTCCTACAAGAACGGCACCATCCTAAACTGTGAATGCAAGAGAGGT
TTCCGAAGACTAAAGGAATTGGTCTATATGCGTTGCTTAGGAAACTC
CTGGAGCAGCAACTGCCAGTGCACCAGCAACTCCCATGACAAATCGA

GAAAGCAAGTTACAGCTCAACTTGAACACCAGAAAGAGCAACAAACC
ACAACAGACATGCAGAAGCCAACACAGTCTATGCACCAAGAGAACCY

TACAGGTCACTGCAGGGAGCCACCTCCTTGGAAACATGAAGATTCCA
AGAGAATCTATCATTICGTGGAAGGACAGAGTGTTCACTACGAGTGT
ATTCCGGGATACAAGGCTCTACAGAGAGGTCCTGCTATTAGCATCTG
CAAGATGAAGTGTGGGAAAACGGGGTGGACTCAGCCCCAGCTCACA
TGTGTAGATGAAAGAGAACACCACCGATTTCTGGCTAGTGAGGAATC
TCAAGGAAGCAGAAATTCTTCTCCCGAGAGTGAGACTTCCTGCCCCA
TAACCACCACAGACTTCCCACAACCCACAGAAACAACTGCAATGACG
GAGACATTTGTGCTCACAATGGAGTATAAGGGTGGACATCACCATCA
CCATCACTAATAA
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Nucleotit

Nguoi

Dang tién chét
IL—2-(G1Y4SCF)4-
vung ngoai bao cta
IL-2 Ra

ATGGACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTT
GTCACAAACAGTGCACCTACTTCAAGTTCTACAAAGAAAACACAGCT
ACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTGAATGGAAT
TAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATTTAAGTT
TTACATGCCCAAGAAGGCCACAGAACTGAAACATCTTCAGTGTCTAG
AAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGC
AAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTA
ATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCATGTGTGAATA
TGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTA
CCTTTTGTCAAAGCATCATCTCAACACTGACTggtggagstggatctggtgga
getggatcaggtggaggtegatecggtggagetegatct ‘
GAGCTCTGTGACGATGACCCGCCAGAGATCCCACACGCCACATTCAA
AGCCATGGCCTACAAGGAAGGAACCATGTTGAACTGTGAATGCAAG
AGAGGTTTCCGCAGAATAAAAAGCGGGTCACTCTATATGCTCTGTAC
AGGAAACTCTAGCCACTCGTCCTGGGACAACCAATGTCAATGCACAA
GCTCTGCCACTCGGAACACAACGAAACAAGTGACACCTCAACCTGAA
GAACAGAAAGAAAGGAAAACCACAGAAATGCAAAGTCCAATGCAGC
CAGTGGACCAAGCGAGCCTTCCAGGTCACTGCAGGGAACCTCCACCA
TGGGAAAATGAAGCCACAGAGAGAATTTATCATTTCGTGGTGGGGC
AGATGGTTTATTATCAGTGCGTCCAGGGATACAGGGCTCTACACAGA
GGTCCTGCTGAGAGCGTCTGCAAAATGACCCACGGGAAGACAAGGT
GGACCCAGCCCCAGCTCATATGCACAGGTGAAATGGAGACCAGTCA
GTTTCCAGGTGAAGAGAAGCCTCAGGCAAGCCCCGAAGGCCGTCCT
GAGAGTGAGACTTCCTGCCTCGTCACAACAACAGATTTTCAAATACA
GACAGAAATGGCTGCAACCATGGAGACGTCCATATTTACAACAGAGT
ACCAGGGTGGACATCACCATCACCATCACTAATAA

33

Nucleotit

Nguoi

Dang tién chét
IL-2-(GlysSer)s-
ving ngoai bao cla
IL-2 Ra

ATGGACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTT
GTCACAAACAGTGCACCTACTTCAAGTTCTACAAAGAAAACACAGCT
ACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTGAATGGAAT
TAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATTTAAGTT
TTACATGCCCAAGAAGGCCACAGAACTGAAACATCTTCAGTGTCTAG
AAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGC
AAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTA
ATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCATGTGTGAATA
TGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTA
CCTTTTGTCAAAGCATCATCTCAACACTGACTggtggaggttctggtggaggt
tcaggtggaggttcgggtegaggttctGAGCTCTGTGACGATGACCCGCCAGA
GATCCCACACGCCACATTCAAAGCCATGGCCTACAAGGAAGGAACCA
TGTTGAACTGTGAATGCAAGAGAGGTTTCCGCAGAATAAAAAGCGG
GTCACTCTATATGCTCTGTACAGGAAACTCTAGCCACTCGTCCTGGGA
CAACCAATGTCAATGCACAAGCTCTGCCACTCGGAACACAACGAAAC
AAGTGACACCTCAACCTGAAGAACAGAAAGAAAGGAAAACCACAGA
AATGCAAAGTCCAATGCAGCCAGTGGACCAAGCGAGCCTTCCAGGTC
ACTGCAGGGAACCTCCACCATGGGAAAATGAAGCCACAGAGAGAAT
TTATCATTTCGTGGTGGGGCAGATGGTTTATTATCAGTGCGTCCAGG
GATACAGGGCTCTACACAGAGGTCCTGCTGAGAGCGTETGCAAAATG
ACCCACGGGAAGACAAGGTGGACCCAGCCCCAGCTCATATGCACAG
GTGAAATGGAGACCAGTCAGTTTCCAGGTGAAGAGAAGCCTCAGGC
AAGCCCCGAAGGCCGTCCTGAGAGTGAGACTTCCTGCCTCGTCACAA
CAACAGATTTTCAAATACAGACAGAAATGGCTGCAACCATGGAGACG
TCCATATTTACAACAGAGTACCAGGGTGGACATCACCATCACCATCAC
TAATAA :

-45-
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Nucleotit

Nguoi

Dang tién chat
cua IL-2-
(GlysSer)s- ving
ngoai bao cta IL-2
Ra

ATGGACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTT
GTCACAAACAGTGCACCTACTTCAAGTTCTACAAAGAAAACACAGCT
ACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTGAATGGAAT
TAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATTTAAGTT
TTACATGCCCAAGAAGGCCACAGAACTGAAACATCTTCAGTGTCTAG
AAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGC
AAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTA
ATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCATGTGTGAATA
TGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTA
CCTTTTGTCAAAGCATCATCTCAACACTGACTggtggaggttctgatagagst
tcaggtggaggttcgGAGCTCTGTGACGATGACCCGCCAGAGATCCCACA
CGCCACATTCAAAGCCATGGCCTACAAGGAAGGAACCATGTTGAACT
GTGAATGCAAGAGAGGTTTCCGCAGAATAAAAAGCGGGTCACTCTAT
ATGCTCTGTACAGGAAACTCTAGCCACTCGTCCTGGGACAACCAATG
TCAATGCACAAGCTCTGCCACTCGGAACACAACGAAACAAGTGACAC
CTCAACCTGAAGAACAGAAAGAAAGGAAAACCACAGAAATGCAAAG
TCCAATGCAGCCAGTGGACCAAGCGAGCCTTCCAGGTCACTGCAGGG
AACCTCCACCATGGGAAAATGAAGCCACAGAGAGAATTTATCATTTC
GTGGTGGGGCAGATGGTTTATTATCAGTGCGTCCAGGGATACAGGG
CTCTACACAGAGGTCCTGCTGAGAGCGTCTGCAAAATGACCCACGGG
AAGACAAGGTGGACCCAGCCCCAGCTCATATGCACAGGTGAAATGG
AGACCAGTCAGTTTCCAGGTGAAGAGAAGCCTCAGGCAAGCCCCGA
AGGCCGTCCTGAGAGTGAGACTTCCTGCCTCGTCACAACAACAGATT
TTCAAATACAGACAGAAATGGCTGCAACCATGGAGACGTCCATATTT
ACAACAGAGTACCAGGGTGGACATCACCATCACCATCACTAATAA

35

Nucleotit

Trinh tu bao thu
Kozak

(gcc)gecRecAUGG

36

IAxit amin|

Chu’(f)t
nhat

Dang tién chét
cua IL-2-
(GlysSer);-ving
ngoai bao cta IL-2
Ra

MYSMQLASCVTLTLVLLVNSAPTSSSTSSSTAEAQQQQQQQQQQQQH
LEQLLMDLQELLSRMENYRNLKLPRMLTFKFYLPKQATELKDLQCLEDEL
GPLRHVLDLTQSKSFQLEDAENFISNIRVTVVKLKGSDNTFECQFDDESA
TVVDFLRRWIAFCQSIISTSPQGGGSGGGSGGGSELCLYDPPEVPNATFK
ALSYKNGTILNCECKRGFRRLKELVYMRCLGNSWSSNCQCTSNSHDKSR
KQVTAQLEHQKEQQTTTDMQKPTQSMHQENLTGHCREPPPWKHEDS
KRIYHFVEGQSVHYECIPGYKALQRGPAISIC27KMKCGKTGWTQPQLTC
VDEREHHRFLASEESQGSRNSSPESETSCPITTTDFPQPTETTAMTETFVL
TMEYK

37

Axit amin|

Chu,(f)t
nhat

Dang hoan thién
cua
IL-2-(GlysSer)s-
ving ngoai bao cia
IL-2 Ra

MDSMOQLASCVTLTLVLLVNSAPTSSSTSSSTAEAQQQQQQQQQQQQH
LEQLLMDLQELLSRMENYRNLKLPRMLTFKFYLPKQATELKDLQCLEDEL
GPLRHVLDLTQSKSFQLEDAENFISNIRVTVVKLKGSDNTFECQFDDESA

TVVDFLRRWIAFCQSHSTSPQGGGSGGGSGGGSELCLYDPPEVPNATFK
ALSYKNGTILNCECKRGFRRLKELVYMRCLGNSWSSNCQCTSNSHDKSR
KQVTAQLEHQKEQQTTTDMQKPTQSMHQENLTGHCREPPPWKHEDS
KRIYHFVEGQSVHYECIPGYKALQRGPAISICKMKCGKTGWTQPQLTCV

DEREHHRFLASEESQGSRNSSPESETSCPITTTDFPQPTETTAMTETFVLT
MEYK

38

IAxit amin

Nguoi

Dang tién chat
cta IL-2-
(GlysSer)s-ving
ngoai bao cia IL-2
Ra

MDRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLOMILNGINN

YKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHL

RPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
GGGGSGGGGSGGGGSGGGGSGGGGSELCDDDPPEIPHATFKAMAYK

EGTMLNCECKRGFRRIKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNT
TKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATE
RIYHFVWGQMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLIC
TGEMETSQFPGEEKPQASPEGRPESETSCLVTTTDFQIQTEMAATMETS
IFTTEYQ

-46-
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IAxit amin|

Nguoi

Dang hoan thién
cua
IL-2 cta nguoi-
(GlysSer)s-ving
ngoai bao cia IL-2
Ra

APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKA
TELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTF
MCEYADETATIVEFLNRWITFCQSHIISTLTGGGGSGGGGSGGGGSGGGG
SGGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGSLY
MLCTGNSSHSSWDNQCQCTSSATRNTTKQVTPQPEEQKERKTTEMQS
PMQPVDQASLPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYR
ALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKPQASPEG
RPESETSCLVTTTDFQIQTEMAATMETSIFTTEYQ

40

IAxit amin|

Goc lien két
(GlyaSer),

GGGGSGGGGSGGGGSGGGGS

41

IAxit amin|

Gdc lien két
(GlysSer)s

GGGGSGGGGSGGGGSGGGGSGGGGS

42

Nucleotit

Chuﬁ)t
nhat

Dang tién chét
IL-2-(GlysSer);-
viung ngoai bao cua
IL-2 Ra

ATGGACAGCATGCAGCTCGCATCCTGTGTCACATTGACACTTGTGCTC
CTTGTCAACAGCGCACCCACTTCAAGCTCTACTTCAAGCTCTACAGCG
GAAGCACAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCACCTGG
AGCAGCTGTTGATGGACCTACAGGAGCTCCTGAGCAGGATGGAGAA
TTACAGGAACCTGAAACTCCCCAGGATGCTCACCTTCAAATTTTACTT
GCCCAAGCAGGCCACAGAATTGAAAGATCTTCAGTGCCTAGAAGATG
AACTTGGACCTCTGCGGCATGTTCTGGATITGACTCAAAGCAAAAGC
TTTCAATTGGAAGATGCTGAGAATTTCATCAGCAATATCAGAGTAACT
GTTGTAAAACTAAAGGGCTCTGACAACACATTTGAGTGCCAATTCGA
TGATGAGTCAGCAACTGTGGTGGACTTTCTGAGGAGATGGATAGCCT
TCTGTCAAAGCATCATCTCAACAAGCCCTCAAGGTGGAGGTTCTGGT
GGAGGTTCAGGTGGAGGTTCGGAACTGTGTCTGTATGACCCACCCGA
GGTCCCCAATGCCACATTCAAAGCCCTCTCCTACAAGAACGGCACCAT
CCTAAACTGTGAATGCAAGAGAGGTTTCCGAAGACTAAAGGAATTGG
TCTATATGCGTTGCTTAGGAAACTCCTGGAGCAGCAACTGCCAGTGC
ACCAGCAACTCCCATGACAAATCGAGAAAGCAAGTTACAGCTCAACT
TGAACACCAGAAAGAGCAACAAACCACAACAGACATGCAGAAGCCA
ACACAGTCTATGCACCAAGAGAACCTTACAGGTCACTGCAGGGAGCC
ACCTCCTTGGAAACATGAAGATTCCAAGAGAATCTATCATTTCGTGGA
AGGACAGAGTGTTCACTACGAGTGTATTCCGGGATACAAGGCTCTAC
AGAGAGGTCCTGCTATTAGCATCTGCAAGATGAAGTGTGGGAAAAC
GGGGTGGACTCAGCCCCAGCTCACATGTGTAGATGAAAGAGAACAC
CACCGATTTCTGGCTAGTGAGGAATCTCAAGGAAGCAGAAATTCTTC
TCCCGAGAGTGAGACTTCCTGCCCCATAACCACCACAGACTTCCCACA
ACCCACAGAAACAACTGCAATGACGGAGACATTTGTGCTCACAATGG
AGTATAAGGGTGGACATCACCATCACCATCACTAATAA

43

IAxit amin|

Nguoi

Dang hoan thién
IL-2-(GlysSer),-
viing ngoai bao clia
IL-2 Ra.

APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKA
TELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTF
MCEYADETATIVEFLNRWITFCQSIISTLTGGGSGGGSELCDDDPPEIPHA
TFKAMAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNSSHSSWDNQCQC
TSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPP
WENEATERIYHFVWGQMVYYQCVQGYRALHRGPAESVCKMTHGKTR
WTQPQLICTGEMETSQFPGEEKPQASPEGRPESETSCLVTTTDFQIQTE
MAATMETSIFTTEYQ

44

IAxit amin|

Nguoi

Dang tién chét IL-

2-(GlysSer),-ving

ngoai bao cua IL-2
Ra

MDRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLOMILNGINN
YKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHL
RPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
GGGSGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGS
LYMLCTGNSSHSSWDNQCQCTSSATRNTTKQVTPQPEEQKERKTTEM
QSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQMVYYQCVQG
YRALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKPQASP

EGRPESETSCLVTTTDFQIQTEMAATMETSIFTTEYQ

-47-
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IAxit amin| Nguoi

Dang hoan thién
IL-2-(Gly;)-vung
ngoai-bao cia IL-2
Ra

APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKA
TELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTF
MCEYADETATIVEFLNRWITFCQSIISTLTGGGELCDDDPPEIPHATFKA
MAYKEGTMLNCECKRGFRRIKSGSLYMLCTGNSSHSSWDNQCQCTSSA
TRNTTKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWEN
EATERIYHFVWGQMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQP
QLICTGEMETSQFPGEEKPQASPEGRPESETSCLVTTTDFQIQTEMAAT
METSIFTTEYQ

46

Axit amin Nguoi

Dang tién chat
IL-2-(Glys)-
ving ngoai bao cua
IL-2 Ra

MDRMOQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLEDLOMILNGINN
YKNPKLTRMLETFKFYMPKKATELKHEQCLEEELKPLEEVLNLAQSKNFHL
RPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSHSTLT
GGGELCDDDPPEIPHATFKAMAYKEGTMINCECKRGFRRIKSGSLYMLC
TGNSSHSSWDNQGCQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQ)

PVDQASEPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHR
GPAESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKPQASPEGRPES

ETSCLVITIDFQIQTEMAATMETSIFTTEYQ

47

Nucleotit| Nguoi

Dang tién chit
cua IL-2-
(GlysSer),-ving
ngoai bao cua IL-2
Ro

| GCAGATGGTTTATTATCAGTGCGTCCAGGGATACAGGGCTCTACACA

ATGGACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTT
GTCACAAACAGTGCACCTACTTCAAGTTCTACAAAGAAAACACAGCT
ACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTGAATGGAAT
TAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATTTAAGTT
TTACATGCCCAAGAAGGCCACAGAACTGAAACATCTTCAGTGTCTAG
AAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGC
AAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTA
ATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCATGTGTGAATA
TGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTA
CCTTTTGTCAAAGCATCATCTCAACACTGACTggtggaggttctggtggagst
tcaGAGCTCTGTGACGATGACCCGCCAGAGATCCCACACGCCACATTC
AAAGCCATGGCCTACAAGGAAGGAACCATGTTGAACTGTGAATGCA
AGAGAGGTTTCCGCAGAATAAAAAGCGGGTCACTCTATATGCTCTGT
ACAGGAAACTCTAGCCACTCGTCCTGGGACAACCAATGTCAATGCAC
AAGCTCTGCCACTCGGAACACAACGAAACAAGTGACACCTCAACCTG
AAGAACAGAAAGAAAGGAAAACCACAGAAATGCAAAGTCCAATGCA
GCCAGTGGACCAAGCGAGCCTTCCAGGTCACTGCAGGGAACCTCCAC
CATGGGAAAATGAAGCCACAGAGAGAATTTATCATTTCGTGGTGGG

GAGGTCCTGCTGAGAGCGTCTGCAAAATGACCCACGGGAAGACAAG
GTGGACCCAGCCCCAGCTCATATGCACAGGTGAAATGGAGACCAGTC
AGTTTCCAGGTGAAGAGAAGCCTCAGGCAAGCCCCGAAGGCCGTCC
TGAGAGTGAGACTTCCTGCCTCGTCACAACAACAGATTTTCAAATACA
GACAGAAATGGCTGCAACCATGGAGACGTCCATATTTACAACAGAGT
ACCAGGGTGGACATCACCATCACCATCACTAATAA
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48

Nucleotit

Nguoi

Dang tién chit
cua IL-2-(Gly;)-
ving ngoai bao cia
IL-2
Ra

ATGGACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTT
GTCACAAACAGTGCACCTACTTCAAGTTCTACAAAGAAAACACAGCT
ACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTGAATGGAAT
TAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATTTAAGTT
TTACATGCCCAAGAAGGCCACAGAACTGAAACATCTTCAGTGTCTAG
AAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGC
AAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTA
ATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCATGTGTGAATA
TGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTA
CCTTTTGTCAAAGCATCATCTCAACACTGACTggtggaggtGAGCTCTGT
GACGATGACCCGCCAGAGATCCCACACGCCACATTCAAAGCCATGGC
CTACAAGGAAGGAACCATGTTGAACTGTGAATGCAAGAGAGGTTTCC
GCAGAATAAAAAGCGGGTCACTCTATATGCTCTGTACAGGAAACTCT
AGCCACTCGTCCTGGGACAACCAATGTCAATGCACAAGCTCTGCCAC
TCGGAACACAACGAAACAAGTGACACCTCAACCTGAAGAACAGAAA
GAAAGGAAAACCACAGAAATGCAAAGTCCAATGCAGCCAGTGGACC
AAGCGAGCCTTCCAGGTCACTGCAGGGAACCTCCACCATGGGAAAAT
GAAGCCACAGAGAGAATTTATCATTTCGTGGTGGGGCAGATGGTTTA
TTATCAGTGCGTCCAGGGATACAGGGCTCTACACAGAGGTCCTGCTG
AGAGCGTCTGCAAAATGACCCACGGGAAGACAAGGTGGACCCAGCC
CCAGCTCATATGCACAGGTGAAATGGAGACCAGTCAGTTTCCAGGTG
AAGAGAAGCCTCAGGCAAGCCCCGAAGGCCGTCCTGAGAGTGAGAC
TTCCTGCCTCGTCACAACAACAGATTTTCAAATACAGACAGAAATGGC
TGCAACCATGGAGACGTCCATATTTACAACAGAGTACCAGGGTGGAC
ATCACCATCACCATCACTAATAA

49

Nucleotit

Nguoi

- Dang tién chét

IL-2-(Gly4Ser)s-
ving ngoai bao cda
IL-2 Ra

ATGGACAGGATGCAACTCCTGTCTTIGCATTGCACTAAGTCTTIGCACTT
GTCACAAACAGTGCACCTACTTCAAGTTCTACAAAGAAAACACAGCT
ACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTGAATGGAAT
TAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATITAAGTT
TTACATGCCCAAGAAGGCCACAGAACTGAAACATCTITCAGTGTCTAG
AAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGC
AAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTA
ATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCATGTGTGAATA
TGCTGATGAGACAGCAACCATTGTAGAATTICTGAACAGATGGATTA
CCTTTTGTCAAAGCATCATCTCAACACTGACT, ggtggaggtggatcaggtgga
getggatctggtggaggiggatcaggtggaggtggateeggiggagetegatctGAGCT
CTGTGACGATGACCCGCCAGAGATCCCACACGCCACATTCAAAGCCA
TGGCCTACAAGGAAGGAACCATGTTIGAACTGTGAATGCAAGAGAGG
TTTCCGCAGAATAAAAAGCGGGTCACTCTATATGCTCTGTACAGGAA
ACTCTAGCCACTCGTCCTGGGACAACCAATGTCAATGCACAAGCTCTG
CCACTCGGAACACAACGAAACAAGTGACACCTCAACCTGAAGAACAG
AAAGAAAGGAAAACCACAGAAATGCAAAGTCCAATGCAGCCAGTGG
ACCAAGCGAGCCTTCCAGGTCACTGCAGGGAACCTCCACCATGGGAA
AATGAAGCCACAGAGAGAATTTATCATTTCGTGGTGGGGCAGATGGT
TTATTATCAGTGCGTCCAGGGATACAGGGCTCTACACAGAGGTCCTG
CTGAGAGCGTCTGCAAAATGACCCACGGGAAGACAAGGTGGACCCA
GCCCCAGCTCATATGCACAGGTGAAATGGAGACCAGTCAGTITCCAG
GTGAAGAGAAGCCTCAGGCAAGCCCCGAAGGCCGTCCTGAGAGTGA
GACTTCCTGCCTCGTCACAACAACAGATTTTCAAATACAGACAGAAAT
GGCTGCAACCATGGAGACGTCCATATTITACAACAGAGTACCAGGGTG
GACATCACCATCACCATCACTAATAA

50

IAxit amin|

Gdc lien két
(Glyyser)s

GGGGSGGGGSGGGGS

51

IAXit amin)|

Goc lién két
(GlysSer),

GGGGSGGGGS

52

IAxit amin|

Géc lién két
(Gly4Ser)l

GGGGS

53

Nucleotit

Trinh tu kozak

gccaccATGG
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[ MDSMQLASCVTLTLVLLVNSAPTSSSTSSSTAEAQQQQQQQQQQACH
Dang tién chit | LEQLLMDLQELLSRMENYRNLKLPRMLTFKFYLPKQATELKDLQCLEDEL
ctia IL-2- GPLRHVLDLTQSKSFQLEDAENFISNIRVTVVKLKGSDNTFECQFDDESA
| cpuge | (GlysSensving TVVDFLRRWIAFCQSIISTSPQGGGGSGGGGSGGGGSGGGGSELCLYDR
54 |Axitamin . | ngoai baocta IL-2 | PEVPNATFKALSYKNGTILNCECKRGFRRLKELVYMRCLGNSWSSNCQC
Ro +ving d8m | TSNSHDKSRKQVTAQLEHQKEQQTTTDMQKPTQSMHQENLTGHCRE
glyxin va PPPWKHEDSKRIYHFVEGQSVHYECIPGYKALQRGPAISICKMKCGKTG
ving polyhistidin | WTQPQLTCVDEREHHRFLASEESQGSRNSSPESETSCPITTTDFRPQPTET
TAMTETFVLTMEYKGGHHHHHH '
] MDSMQLASCVTLTLVLLVNSAPTSSSTSSSTAEAQQQQQQQQQQQQH
Dang tién chdt | LEQLLMDLQELLSRMENYRNLKLPRMLTFKFYLPKQATELKDLQCLEDEL
ciia TL-2- GPLRHVLDLTQSKSFQLEDAENFISNIRVTVVKLKGSDNTFECQFDDESA
| (Gly,Ser)s-vimg | TVVDFLRRWIAFCQSIISTSPQGGGESGGGGSGGGGSGEGGSGEGGSE
55 |Axit amin] CRUOt ngoai bio cita I1.-2 | LCLYDPPEVPNATFKALSYKNGTILNCECKRGFRRLKELVYMRCLGNSWS
nhat Ro +ving dém | SNCQCTSNSHDKSRKQUTAQLEHQKEQQTTTDMQKPTQSMHQENLT
olyxin va GHCREPPPWKHEDSKRIYHFVEGQSVHYECIPGYKALQRGPAISICKMKC
vimg polyhistidin | GKTGWTQPQLTCVDEREHHRFLASEESQGSRNSSPESETSCPITTTDFPQ
PTETTAMTETFVLTMEYKGGHHHHHH
MDSMQLASCVTLTLVLLVNSAPTSSSTSSSTAEAQQQQQQQQQQQQH
Dang tidn chdt | LEQLLMDLQELLSRMENYRNLKLPRMLTFKFYLPKQATELKDLQCLEDEL
ciia IL-2- GPLRHVLDLTQSKSFQLEDAENFISNIRVTVVKLKGSDNTFECQFDDESA |
gt | (GlysSen)-ving TVVDFLRRWIAFCQSIISTSPQGGGSGGGSGGGSGGGSELCLYDPPEVP
56 |Axit amin nhli@t ngoai bao ctia TL-2 | NATFKALSYKNGTILNCECKRGFRRLKELVYMRCLGNSWSSNCQCTSNS
at Ro +ving dém | HDKSRKQVTAQLEHQKEQQTTTDMOKPTQSMHQENLTGHCREPPPW
glyxin va KHEDSKRIYHFVEGQSVHYECIPGYKALQRGPAISICKMKCGKTGWTQP
Viing polyhistidin | QUTCVDEREHHRFLASEESQGSRNSSPESETSCPITTTDFPQPTETTAMTE
TFVLTMEYKGGHHHHHH
MDSMQLASCVTLTLVLLVNSAPTSSSTSSSTAEAQQQQQQQQQQQQH
Dang hoan thign | -EQLLMDLQELLSRMENYRNLKLPRMLTFKFYLPKQATELKDLOCLEDEL
ciia T 2-(GlysSer);| GPLRHVLDLTQSKSFQUEDAENFISNIRVTVVKLKGSDNTFECQFDDESA
| Chuot Lvimg ngoai bao ciia TVVDFLRRWIAFCQSIISTSPQGGGSGGGSGGGSELCLYDPPEVPNATFK
57 Axitaminf " [0 viing dém ALSYKNGTILNCECKRGFRRLKELVYMRCLGNSWSSNCQCTSNSHDKSR
o I QUTAQLEHQKEQQTTTDMQKPTQSMHQENLTGHCREPPPWKHEDS
glyxinva | \RiYHFVEGQSVHYECIPGYKALQRGPAISICKMKCGKTGWTQPQLTCY
ving polyhistidin | epeHHRFLASEESQGSRNSSPESETSCPITTTDFPQPTETTAMTETFVLT
| MEYKGGHHHHHH '
| MDRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLQMILNGINN
Dang tién chat | yNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHL
ciall-2- | RpRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
L | (GlysSen-ving | 66566GSELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRRIKSGS
58  |Axit amin Nguoi n%’a‘i’a‘? C“;Ffz LYMLCTGNSSHSSWDNQCQCTSSATRNTTKQVTPQPEEQKERKTTEM
“gly‘g’a ;m QSPMQPVDQASLPGHCREPPPWENEATERIYHFVWWGQMVYYQCVQG
vimg polyhistidin YRALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKPQASF
EGRPESETSCLVTTTDFQIQTEMAATMETSIFTTEYQGGHHHHHH
| MDRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLQMILNGINN
Dang tien chat | yKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHL
cta IL-2- RPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
(GlysSer)s-vang | GGGSGGGSGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFRR
59 |Axit amin| Ngudi |ngoai bao cua IL-2 | |ksGSLYMLCTGNSSHSSWDNQCQCTSSATRNTTKQVTPQPEEQKERKT
Ra + ving dm | TEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVWGQMVYYQC
glyxin va VQGYRALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKP
ving polyhistidin | QASPEGRPESETSCLVTTTDFQIQTEMAATMETSIFTTEYQGGHHHHHH
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60

|Axit amin

Nguoi

Dang tién chét
IL-2-(Gly;Ser),-
ving ngoai bao cua
IL-2 Ra + ving
dém glyxin va
vung polyhistidin

MDRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLQMILNGINN
YKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHL
RPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSHSTLT
GGGSGGGSGGGSGGGSELCDDDPPEIPHATFKAMAYKEGTMLNCECK
RGFRRIKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNTTKQVTPQPEE
QKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFVVGQ
MVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLICTGEMETSQF
PGEEKPQASPEGRPESETSCLVTTTDFQIQTEMAATMETSIFTTEYQGGH
HHHHH

61

IAxit amin|

Nguoi

Dang tién chét IL-
2-(Gly4Ser),-vung
ngoai bao cia IL-2
Ra + ving d€m
glyxin va
vung polyhistidin

MDRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLOMILNGINN
YKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHL
RPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT
GGGGSGGGGSGGGGSGGGGSELCDDDPPEIPHATFKAMAYKEGTML
NCECKRGFRRIKSGSLYMLCTGNSSHSSWDNQCQCTSSATRNTTKQVT
PQPEEQKERKTTEMQSPMQPVDQASLPGHCREPPPWENEATERIYHFV

'VGQMVYYQCVQGYRALHRGPAESVCKMTHGKTRWTQPQLICTGEME

TSQFPGEEKPQASPEGRPESETSCLVTTTDFQIQTEMAATMETSIFTTEY
QGGHHHHHH

IAxit amin)|

Nguoi

IDang hoan thién IL-
2-(G1Y3S€I')3-
ving ngoai bao cia
IL-2 Ro. dot bién

APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKA
TELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTF
MCEYADETATIVEFLNRWITFCQSHISTLTGGGSGGGSGGGSELCDDDPP
EIPHATFKAMAYKEGTMLNCECKRGFTSIKSGSLYMLCTGNSSHSSWDN
QCQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPVDQASLPGHC
REPPPWENEATERIYHFVVGQMVYYQCVQGYRALHRGPAESVCKMTH
GKTRWTQPQLICTGEMETSQFPGEEKPQASPEGRPESETSCLVTTTDFQI
QTEMAATMETSIFTTEYQ

63

Nucleotit

Nguoi

Dang tién chit
IL-2-(GIY3S€I')3-
ving ngoai bao cla
IL-2 Ro. 36t bién

ATGGACAGGATGCAACTCCTGTICTTGCATTGCACTAAGTCTTGCACTT
GTCACAAACAGTGCACCTACTTCAAGTICTACAAAGAAAACACAGCT
ACAACTGGAGCATTTACTGCTGGATTTACAGATGATITTGAATGGAAT
TAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATTTAAGTT
TTACATGCCCAAGAAGGCCACAGAACTGAAACATCTTCAGTGTCTAG
AAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGC
AAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTA
ATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCATGTGTGAATA
TGCTGATGAGACAGCAACCATIGTAGAATTTCTGAACAGATGGATTA
CCTTTTGTCAAAGCATCATCICAACACTGACTggtggaggttctggtggaggt
tcaggtggaggticgGAGCTCTGTGACGATGACCCGCCAGAGATCCCACA
CGCCACATTCAAAGCCATGGCCTACAAGGAAGGAACCATGTTGAACT
GTGAATGCAAGAGAGGTTTCACCTCAATAAAAAGCGGGTCACTCTAT
ATGCTCTGTACAGGAAACTCTAGCCACTCGTCCIGGGACAACCAATG
TCAATGCACAAGCTCTGCCACTCGGAACACAACGAAACAAGTGACAC
CTCAACCTGAAGAACAGAAAGAAAGGAAAACCACAGAAATGCAAAG

TCCAATGCAGCCAGTGGACCAAGCGAGCCTTCCAGGTCACTGCAGGG
AACCTCCACCATGGGAAAATGAAGCCACAGAGAGAATTTATCATTTC

GTGGTGGGGCAGATGGTITATTATCAGTGCGTCCAGGGATACAGGG

CTCTACACAGAGGTCCTGCTGAGAGCGTCTGCAAAATGACCCACGGS
AAGACAAGGTGGACCCAGCCCCAGCTCATATGCACAGGTGAAATGG

AGACCAGTCAGTTTCCAGGTGAAGAGAAGCCTCAGGCAAGCCCCGA

AGGCCGTCCTGAGAGTGAGACTTCCTGCCTCGTCACAACAACAGATT

TTCAAATACAGACAGAAATGGCTGCAACCATGGAGACGTCCATATTY
ACAACAGAGTACCAGGGTGGACATCACCATCACCATCACTAATAA

64

IAXit amin)|

Nguoi

Dang hoan thién
IL-2-(GlysSer)4-
vung ngoai bao cua
IL-2 Ra dot bién

APTSSSTKKTQLQLEHLLLDLOMILNGINNYKNPKLTRMLTFKFYMPKKA
TELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTF
MCEYADETATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGG
SELCDDDPPEIPHATFKAMAYKEGTMLNCECKRGFTSIKSGSLYMLCTG
NSSHSSWDNQCQCTSSATRNTTKQVTPQPEEQKERKTTEMQSPMQPV
DQASLPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGP
AESVCKMTHGKTRWTQPQLICTGEMETSQFPGEEKPQASPEGRPESET
SCLVTTTDFQIQTEMAATMETSIFTTEYQ
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65

Dang tién chét
IL-2-(Gly4Ser)4-
ving ngoai bao cla
IL-2 Ra dot bién

Nucleotit| Ngudi

ATGGACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTT
GTCACAAACAGTGCACCTACTTCAAGTTCTACAAAGAAAACACAGCT
ACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTGAATGGAAT
TAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATTTAAGTT
TTACATGCCCAAGAAGGCCACAGAACTGAAACATCTTCAGTGTCTAG
AAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGC
AAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTA
ATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCATGTGTGAATA
TGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTA
CCTTTTGTCAAAGCATCATCTCAACACTGACTggtggaggtggatctggtgga
getggatcaggtggaggtggatceggtggaggtggatct
GAGCTCTGTGACGATGACCCGCCAGAGATCCCACACGCCACATTCAA
AGCCATGGCCTACAAGGAAGGAACCATGTTGAACTGTGAATGCAAG
AGAGGTTTCACCTCAATAAAAAGCGGGTCACTCTATATGCTCTGTACA
GGAAACTCTAGCCACTCGTCCTGGGACAACCAATGTCAATGCACAAG
CTCTGCCACTCGGAACACAACGAAACAAGTGACACCTCAACCTGAAG
AACAGAAAGAAAGGAAAACCACAGAAATGCAAAGTCCAATGCAGCC
AGTGGACCAAGCGAGCCTTCCAGGTCACTGCAGGGAACCTCCACCAT
GGGAAAATGAAGCCACAGAGAGAATTTATCATTITCGTGGTGGGGCA
GATGGTTTATTATCAGTGCGTCCAGGGATACAGGGCTCTACACAGAG
GTCCTGCTGAGAGCGTCTGCAAAATGACCCACGGGAAGACAAGGTG
GACCCAGCCCCAGCTCATATGCACAGGTGAAATGGAGACCAGTCAGT
TTCCAGGTGAAGAGAAGCCTCAGGCAAGCCCCGAAGGCCGTCCTGA
GAGTGAGACTTCCTGCCTCGTCACAACAACAGATTTTCAAATACAGAC
AGAAATGGCTGCAACCATGGAGACGTCCATATTTACAACAGAGTACC
AGGGTGGACATCACCATCACCATCACTAATAA

Toan bd cac don cong bd va don patent duge dé cap trong ban mo ta 14 tinh trang

k§ thuét lién quan dén sang ché nay. Toan bd céc don cong b6 va don patent dugc két

hop vao sang ché bang cach vién dan.

Mic du sang ché da dugc md ta chi tiet thong qua phan mo ta va vi du néu trén,

nhung mot sO thay do6i va cai bién cling nam trong pham vi cua bg.yéu céu bao hd kem

theo.
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YEU CAU BAO HQ
1. Protein dung hop, chira:

(a) polypeptit thir nhét chira interleukin-2 (IL-2), trong d6 polypeptit thit nhét nay
c6 do twong ddng trinh tu it nhit bang 70% so v6i trinh tu nhu néu trong SEQ ID NO.2;

va

-(b) polypeptit thir hai, dugc dung hgp trong khung vdi polypeptit thir nhat; bang
gbe lién két, trong d6 gbc lién két nay c6 trinh tw nhu néu trong SEQ ID NO.13 va
polypetit thi hai nay chira ving ngoai bao cua thu thé interleukin-2 alpha, c6 hoat tinh
sinh hoc cta ving ngoai bao cua thu thé interleukin-2 alpha, va trong d6 polypeptit thir
hai ny c6 do tuong ddng trinh tyr it nhit bing 70% so véi trinh tuw nhu néu trong SEQ ID
NO.7, va

trong d6 protein dung hgp nay c6 (1) hoat tinh IL-2 cao hon IL-2 tu nhién hodc (2)
hoat tinh kich thich IL-2 én dinh & lymphd bao mang IL-2R in vivo cao hon IL-2 tu
nhién.

2. Protein dung hop theo diém 1, trong d6 polypetit thir nhat chira IL-2 ¢6 do twong ddng
trinh tu it nhét bang 75%, it nhit bing 80%, it nhit bang 85%, it nhat bang 90%, it nhit
bang 95%, it nhit bang 99%, hoic 100% so véi trinh tw nhu néu trong SEQ ID NO.2.

3. Protein dung hop theo diém 1 hoic 2, trong d6 polypetit thir hai chira viing ngoai bao
ctia thu thé interleukin-2 alpha c6 do twong ddng trinh tu it nhit bing 75%, it nhit bang
80%, it nhit bing 85%, it nhit bing 90%, it nhit bang 95%, it nhit biang 99%, hoic
100% so véi trinh ty nhu néu trong SEQ ID NO.7.
4 Protein dung hop theo diém bét ky trong sb cac diém tir 1 dén 3, chtra

(a) trinh ty axit amin nhu néu trong trinh tu bat ky trong s6 cac trinh tw SEQ ID
NO.26, 27, 36, 37, 57, hodc 59; hodc

(b) trinh ty axit amin c6 do twong dong trinh tur it nhit bang 70%, it nhat bing
75%, it nhit bing 80%, it nhit bing 85%, it nhéit bing 90%, hodc it nhét bing 95% so véi
trinh tu nhu néu trong trinh tu bat ky trong sé cac trinh tw SEQ ID NO.26, 27, 36, 37, 57,
hodc 59.

5. Protein dung hop theo diém 4, trong d6 protein dung hop ndy chira trinh ty axit amin
nhu néu trong trinh tu bét ky trong sé céc trinh tu SEQ ID NO.26, 27, 36, 37, 57, hodc
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59.

6. Protein dung hop theo diém 5, trong d6 protein dung hgp nay chira trinh ty axit amin
nhu néu trong SEQ ID NO.26.

7. Protein dung hop theo diém 1, trong d6 protein dung hop nay chira:
(a) trinh ty axit amin nhu néu trong trinh tu SEQ ID NO.62; hodc
(b) trinh ty axit amin ¢6 do twong ddng trinh tur it nhat bing 70%, it nhit bing

75%, it nhat bang 80%, it nht bing 85%, it nhit bang 90%, hoic it nhit bang 95% so véi
trinh ty nhu néu trong SEQ ID NO.62.

8. Protein dung hop theo diém 7, trong d6 protein dung hop ndy chia trinh tu axit amin
nhu néu trong SEQ ID NO.62.

9. Polynucleotit chtra trinh ty nucleotit ma hoa protein dung hgp theo diém bt ky trong
s6 cac diém tir 1 dén 8.

10. Té bao vat chu, chira polynucleotit theo diém 9.

11. Té bao vat chu theo diém 10, trong d6 té bao vét chii nay bao gdm té bao trimg chudt
ddng Trung Quéc (té bao CHO) hoic té bao than khi mong xanh chiu phi (té bao COS).
12. Phuong phap san xuét protein dung hop theo diém bit ky trong sd cac diém tir 1 dén
8, bao gdm budc chén polynucleotit mi hoéa protein dung hop theo diém bt ky trong s&
cac didm tir 1 dén 8 vao t& bao vat chu va biéu hién protein dung hop nay & té bao vat
chu.

13. Phuong phap theo diém 12, trong d6 polynucleotit ma héa protein dung hop ndy dugc

lién két diéu khién vdi viung khoi dau hoat hoa & t& bao vat chu.
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Chieu dai day da Vang ngoai biao

L m2 |« IL 2Ra o|u[ o
1 I
Poan chi huy IL-2 Trinh ty lién két ] | CTyinh |
thay doi Goclitnkét ¢y  Haibg

GIy/Gly  d@aph DAmd
dhu  hoaket

6x His thuc

Fig.1
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Trink tw e otein suy luan
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<110>
<120>
<130>
<150>
<151>

<160> 65

<170>

<210> 1
<211> 15

<212>
<213>

<400> 1

Met
1
Val
Gln
Asn
Tyr
65
Glu
Asn
val

Asp

Cys
145

Tyr
Thr
Leu
Asn
50

Met
Glu
Phe
Leu
Glu

130
Gln

<210> 2
<211> 13

<212>
<213>

<400> 2

Ala
1
Leu
Asn
Lys
Pro
65
Arg
Lys
Thr

Ile

Pro
Leu
Pro
Ala
50

Leu
Pro
Gly

Ile

Ser
130

<210> 3
<211l> 16

<212>
<213>

<400> 3

Met
1
Leu
Glu
Glu
Tyxr
65
Pro
Leu

Gln

Val

Tyr
Val
Ala
Gln
50

Arg

Lys

Gly

Leu

Lys

3

PRT
Homo sapeins

Arg
Asn
Glu
35

Tyr
Pro
Leu
His
Glu
115

Thr

Ser

3

PRT
Homo sapiens

Thr
Leu
Lys
35

Thr
Glu
Arg
Ser
Val

115
Thr

9

PRT
Mus musculus

Ser
Asn
Gln
35

Leu
Asn
Gln
Pro
Glu

115
Leu

Met
Ser
20

His
Lys
Lys
Lys
Leu
100
Leu

Ala

Ile

Ser
Asp
20

Leu
Glu
Glu
Asp
Glu
100
Glu

Leu

Met
Ser
20

Gln
Leu
Leu
Ala
Leu
100
Asp

Lys

Gln
5
Ala
Leu
Asn
Lys
Pro
85
Arg
Lys

Thr

Ile

Ser
5
Leu
Thr
Leu
Val
Leu
85
Thr
Phe

Thr

Gln
5
Ala
Gln
Met
Lys
Thr
85
Arg
Ala

Gly

Leu
Pro
Leu
Pro
Ala
70

Leu
Pro
Gly

Ile

Ser
150

Ser
Gln
Arg
Lys
Leu
70

Ile

Thr

Leu

Leu
Pro
Gln
Asp
Leu
70

Glu
His
Glu

Ser

UNIVERSITY OF MIAMI
PROTEIN DUNG HQP VA PHUONG PHAP SAN XUAT PROTEIN NAY
060569-464173
US 62/033,726
2014-08-06

Leu
Thr
Leu
Lys
55

Thr
Glu
Arg
Ser
Val

135
Thr

Thr
Met
Met
His
55

Asn
Ser

Phe

Asn

Ala
Thr
Gln
Leu
55

Pro
Leu
Val

Asn

Asp

Ser
Ser
Asp
40

Leu
Glu
Glu
Asp
Glu
120

Glu

Leu

Lys
Ile
Leu
40

Leu
Leu
Asn

Met

Arg
120

Ser
Ser
Gln
40

Gln
Arg
Lys
Leu
Phe

120
Asn

Cys
Ser
25

Leu
Thr
Leu
Val
Leu
105
Thr

Phe

Thr

Lys
Leu
25

Thr
Gln
Ala
Ile
Cys

105
Trp

Cys
Ser
25

Gln
Glu
Met
Asp
Asp
105
Ile

Thr

40158
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FastSEQ for Windows Version 4.0

Ile
10

Ser
Gln
Arg
Lys
Leu
90

Ile
Thr

Leu

Thr
10

Asn
Phe
Cys
Gln
Asn
90

Glu

Ile

Val
10

Ser
Gln
Leu
Leu
Leu
90

Leu

Ser

Phe

Ala
Thr
Met
Met
His
75

Asn
Ser

Phe

Asn

Gln
Gly
Lys
Leu
Ser
75

Val
Tyr

Thr

Thr
Thr
Gln
Leu
Thr
75

Gln
Thr

Asn

Glu

Leu
Lys
Ile
Leu
60

Leu

Leu

Met

Arg
140

Leu

Ile

Glu
60

Lys
Ile
Ala

Phe

Leu
Ser
Gln
Ser
60

Phe
Cys
Gln

Ile

Cys

Ser
Lys
Leu
45

Thr
Gln
Ala
Ile
Cys

125
Trp

Gln
Asn
Tyr
45

Glu
Asn
Val

Asp

cys
125

Thr
Ser
Gln
45

Arg
Lys
Leu
Ser
Arg

125
Gln

-71-

Leu

Thr
30

Asn

Phe
Cys
Gln
Asn
110

Glu

Ile

Leu
Asn
30

Met
Glu
Phe
Leu
Glu

110
Gln

Leu
Ser
30

Gln
Met
Phe
Glu
Lys
110
Val

Phe

Ala
15

Gln
Gly
Lys
Leu
Ser
95

Val
Tyr

Thr

Glu
15

Tyr
Pro
Leu
His
Glu
95

Thr

Ser

Val
15

Thr
His
Glu
Tyr
Asp
95

Ser

Thr

Asp

Leu
Leu
Ile
Phe
Glu
80

Lys
Ile

Ala

Phe

His
Lys
Lys
Lys
Leu
80

Leu

Ala

Ile

Leu
Ala
Leu
Asn
Leu
80

Glu
Phe

Val

Asp



130

Glu Ser Ala Thr Val

145

Gln Ser Ile Ile Ser

<210> 4

<211>
<212>
<213>

<400> 4
Met Tyr Ser Met Gln

1
Leu

Glu
Glu
Tyr
65

Pro
- Leu
Gln
Val
Glu

145
Gln

Val
Ala
Gln
50

Arg
Lys
Gly
Leu
Lys
130

Ser

Ser

<210> 5

<211>
<212>
<213>

<400> 5

Met
1
Pro
His
Cys
Met
65
Gln
Gln
Met
Pro
Gly
145
Arg
Trp
Phe
Ser
Glu
225

Val

Ser

Asp
Gly
Ala
Glu
50

Leu
Cys
Pro
Gln
Pro
130
Gln
Gly
Thr
Pro
Glu
210
Met

Ala

Gly

<210> 6

<211>
<212>
<213>

<400> 6
Glu Leu Cys Asp Asp

1

169
PRT
Mus musculus

Asn
Gln
35

Leu
Asn
Gln
Pro
Glu
115
Leu

Ala

Ile

272
PRT
Homo sapiens

Ser
20

‘Gln

Leu
Leu
Ala
Leu
100
Asp
Lys
Thr

Ile

165

5
Ala

Gln

Met

Lys
Thr
85

Arg
Ala
Gly

Val

Ser
165

Ser Tyr Leu

Cys
Thr
35

Cys
Cys
Thr

Glu

Pro
115

Trp
Met
Pro
Gln
Gly
195
Thr
Ala
val

Leu

251
PRT
Homo sapiens

Gln
20

Phe
Lys
Thr
Ser
Glu
100
Val
Glu
Val
Ala
Pro
180
Glu
Ser
Ala

Ala

Thr
260

5
Ala

Lys
Arg
Gly
Ser
85

Gln
Asp
Asn
Tyr
Glu
165
Gln
Glu
Cys
Thr
Gly

245
Trp

5

Ala Met Ala Tyr Lys

20

val
150
Thr

Leu
Pro
Gln
Asp
Leu
70

Glu
His
Glu
Ser
Val

150
Thr

Leu
Glu
Ala
Gly
Asn
70

Ala
Lys
Gln
Glu
Tyr
150
Ser
Leu
Lys
Leu
Met
230

Cys

Gln

Asp

Glu

135
Asp

Ser

Ala
Thr
Gln
Leu
55

Pro
Leu
Val
Asn
Asp
135

Asp

Ser

Met
Leu
Met
Phe
55

Ser
Thr
Glu
Ala
Ala
135
Gln
Val
Ile
Pro
Val
215
Glu

Val

Arg

Pro

Gly

Phe

Pro

Ser
Ser
Gln
40

Gln
Arg
Lys
Leu
Phe
120
Asn

Phe

Pro

Trp
Cys
Ala
40

Arg
Ser
Arg
Arg
Ser
120
Thr
Cys
Cys
Cys
Gln
200
Thr
Thr

Phe

Arg

Pro

Thr

Leu

Gln

Cys
Ser
25

Gln
Glu
Met
Asp
Asp
105
Ile
Thr

Leu

Gln

Gly
Asp
25

Tyr
Arg
His
Asn
Lys
105
Leu
Glu
Val
Lys
Thr
185
Ala
Thr
Ser

Leu

Gln
265

Glu

Met
25

Arg

Val
10

Ser
Gln
Leu
Leu
Leu
90 .
Leu
Ser

Phe

Arg

Leu
10

Asp
Lys
Ile
Ser
Thr
90

Thr
Pro
Arg
Gln
Met
170
Gly
Ser
Thr
Ile
Leu

250
Arg

Ile
10
Leu

40158

Arg
155

Thr
Thr
Gln
Leu
Thr
75

Gln
Thr
Asn

Glu

Arg
155

Leu
Asp
Glu
Lys
Ser
75

Thr
Thr
Gly
Ile
Gly
155
Thr
Glu
Pro
Asp
Phe
235

Ile

Lys

Pro

Asn

140

Trp Ile Ala Phe

Leu
Ser
Gln
Ser
60

Phe
Cys
Gln
Ile
Cys

140
Trp

Thr
Pro
Gly
Ser
60

Trp
Lys
Glu
His
Tyr
140
Tyr
His
Met
Glu
Phe
220
Thr

Ser

Ser

His

Cys

Thr
Ser
Gln
45

Arg
Lys
Leu
Ser
Arg
125

Gln

Ile

Phe
Pro
Thr
45

Gly
Asp
Gln
Met
Cys
125
His
Arg
Gly
Glu
Gly
205
Gln
Thr

Val

Arg

Ala

Glu
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Leu
Ser
30

Gln
Met
Phe
Glu
Lys
110
Val

Phe

Ala

Ile
Glu
30

Met
Ser
Asn
Val
Gln
110
Arg
Phe
Ala
Lys
Thr
190
Arg
Ile
Glu

Leu

Arg
270

Thr

Cys
30

Val
15

Thr
His
Glu
Tyr
Asp
95

Ser
Thr

Asp

Phe

Met
15

Ile
Leu
Leu
Gln
Thr
95

Ser
Glu
Val
Leu
Thr
175
Ser
Pro
Gln
Tyr
Leu

255
Thr

Phe
15
Lys

Cys
160

Leu
Ala
Leu
Asn
Leu
80

Glu
Phe
Val
Asp

Cys
160

Val
Pro
Asn
Tyxr
Cys
80

Pro
Pro
Pro
Val
His
160
Arg
Gln
Glu
Thr
Gln
240

Leu

Ile

Lys

Arg
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Gly Phe Arg Arg Ile Lys Ser Gly Ser Leu Tyr Met Leu Cys Thr Gly
35 40 45
Asn Ser Ser His Ser Ser Trp Asp Asn Gln Cys Gln Cys Thr Ser Ser
50 55 60
Ala Thr Arg Asn Thr Tht Lys Gln Val Thr Pro Gln Pro Glu Glu Gln
65 70 75 80
Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro Met Gln Pro Val Asp
' 85 90 95
Gln Ala Ser Leu Pro Gly His Cys Arg Glu Pro Pro Pro Trp Glu Asn
100 105 110
Glu Ala Thr Glu Arg Ile Tyr His Phe Val Val Gly Gln Met Val Tyr
115 120 125
Tyr Gln Cys Val Gln Gly Tyr Arg Ala Leu His Arg Gly Pro Ala Glu
) 130 135 140 -
Ser Val Cys Lys Met Thr His Gly Lys Thr Arg Trp Thr Gln Pro Gln
145 150 155 160
Leu Ile Cys Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly Glu Glu
165 170 175
Lys Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr Ser Cys
180 185 190
Leu Val Thr Thr Thr Asp Phe Gln Ile Gln Thr Glu Met Ala Ala Thr
195 200 205
Met Glu Thr Ser Ile Phe Thr Thr Glu Tyr Gln Val Ala Val Ala Gly
210 215 T 220
Cys Val Phe Leu Leu Ile Ser Val Leu Leu Leu Ser Gly Leu Thr Trp
225 230 235 240
Gln Arg Arg Gln Arg Lys Ser Arg Arg Thr Ile
245 250
<210> 7
<211> 219
<212> PRT
<213> Homo sapiens
<400> 7
Glu Leu Cys Asp Asp Asp Pro Pro Glu Ile Pro His Ala Thr Phe Lys
1 5 10 15
Ala Met Ala Tyr Lys Glu Gly Thr Met Leu Asn Cys Glu Cys Lys Arg
20 25 30
Gly Phe Arg Arg Ile Lys Ser Gly Ser Leu Tyr Met Leu Cys Thr Gly
35 40 45
Asn Ser Ser His Ser Ser Trp Asp Asn Gln Cys Gln Cys Thr Ser Ser
50 55 60
Ala Thr Arg Asn Thr Thr Lys Gln Val Thr Pro Gln Pro Glu Glu Gln
65 70 75 80
Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro Met Gln Pro Val Asp
85 90 95
Gln Ala Ser Leu Pro Gly His Cys Arg Glu Pro Pro Pro Trp Glu Asn
100 105 110
Glu Ala Thr Glu Arg Ile Tyr His Phe Val Val Gly Gln Met Val Tyr
115 ) 120 125
Tyr Gln Cys Val Gln Gly Tyr Arg Ala Leu His Arg Gly Pro Ala Glu
130 135 140
Ser Val Cys Lys Met Thr His Gly Lys Thr Arg Trp Thr Gln Pro Gln
145 150 155 160
Leu Ile Cys Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly Glu Glu
165 170 175
Lys Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr Ser Cys
180 185 190
Leu Val Thr Thr Thr Asp Phe Gln Ile Gln Thr Glu Met Ala Ala Thr
195 200 205
Met Glu Thr Ser Ile Phe Thr Thr Glu Tyr Gln
210 215
<210> 8
<211> 268
<212> PRT
<213> Mus musculus
<400> 8
Met Glu Pro Arg Leu Leu Met Leu Gly Phe Leu Ser Leu Thr Ile Val
1 . 5 : 10 15
Pro Ser Cys Arg Ala Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro
20 25 30
Asn Ala Thr Phe Lys Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn
35 40 45
Cys Glu Cys Lys Arg Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met
50 55 60
Arg Cys Leu Gly Asn Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn
65 70 75 80
Ser His Asp Lys Ser Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln
85 90 95
Lys Glu Gln Gln Thr Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met
100 - 105 110
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His Gln Glu Asn Leu Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys
115 120 125
His Glu Asp Ser Lys Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val
130 135 140
His Tyr Glu Cys Ile Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro Ala
145 150 155 160
Ile Ser Ile Cys Lys Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro
165 170 175
Gln Leu Thr Cys Val Asp Glu Arg Glu His His Arg Phe Leu Ala Ser
180 185 190
Glu Glu Ser Gln Gly Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr Ser
195 200 205
Cys Pro Ile Thr Thr Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr Ala
210 215 220
Met Thr Glu Thr Phe Val Leu Thr Met Glu Tyr Lys Val Ala Val Ala
225 230 235 © 240
- Ser Cys Leu Phe Leu Leu Ile Ser Ile Leu Leu Leu Ser Gly Leu Thr
245 250 ‘ 255
Trp Gln His Arg Trp Arg Lys Ser Arg Arg Thr Ile
260 265
<210> 9
<211> 247
<212> PRT
<213> Mus musculus
<400> 9
Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro Asn Ala Thr Phe Lys
1 5 10 15
Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn Cys Glu Cys Lys Arg
20 25 30
Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met Arg Cys Leu Gly Asn
35 40 45
Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn Ser His Asp Lys Ser
50 55 60
Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln Lys Glu Gln Gln Thr
65 70 75 80
Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met His Gln Glu Asn Leu
85 90 95
Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys His Glu Asp Ser Lys
100 105 110
Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val His Tyr Glu Cys Ile
115 120 125 .
Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro Ala Ile Ser Ile Cys Lys
130 135 140
Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro Gln Leu Thr Cys Val
145 150 155 160
Asp Glu Arg Glu His His Arg Phe Leu Ala Ser Glu Glu Ser Gln Gly
165 170 175
Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr Ser Cys Pro Ile Thr Thr
180 185 190
Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr Ala Met Thr Glu Thr Phe
195 200 205
Val Leu Thr Met Glu Tyr Lys Val Ala Val Ala Ser Cys Leu Phe Leu
210 215 220
Leu Ile Ser Ile Leu Leu Leu Ser Gly Leu Thr Trp Gln His Arg Trp
225 230 235 240
Arg Lys Ser Arg Arg Thr Ile
245
<210> 10
<211> 215
<212> PRT
<213> Mus musculus
<400> 10
Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro Asn Ala Thr Phe Lys
1 5 10 15
Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn Cys Glu Cys Lys Arg
20 25 30
Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met Arg Cys Leu Gly Asn
35 40 ’ 45
Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn Ser His Asp Lys Ser
50 55 60
Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln Lys Glu Gln Gln Thr
65 70 75 80
Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met His Gln Glu Asn Leu
85 90 95
Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys His Glu Asp Ser Lys
100 105 110
Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val His Tyr Glu Cys Ile
115 120 125
Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro Ala Ile Ser Ile Cys Lys
130 135 : 140
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Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro Gln Leu Thr Cys Val
145 150 155 160
Asp Glu Arg Glu His His Arg Phe Leu Ala Ser Glu Glu Ser Gln Gly
165 170 175
Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr Ser Cys Pro Ile Thr Thr
180 185 190
Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr Ala Met Thr Glu Thr Phe
195 200 205
Val Leu Thr Met Glu Tyr Lys
210 215
<210> 11
<211> 16
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Gbc 1ién két (Gly3Ser)4
<400> 11
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser
1 5 10 15
<210> 12
<211> 8
<212> PRT
<213> Trinh tuyu nhé&n tao
<220>
<223> Gbc 1ién két (Gly3Ser)2
<400> 12
Gly Gly Gly Ser Gly Gly Gly Ser
1 5
<210> 13
<211> 12
<212> PRT
<213> Trinh tuyu nhén tao
<220>
<223> Gbc 1ién két (Gly3Ser)3
<400> 13
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser
1 5 10
<210> 14
<211> 20
<212> PRT
<213> Trinh tu nhé&n tao
<220>
<223> Gbc lién két (Gly3Ser)s
<400> 14
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser
1 5 10 15
Gly Gly Gly Ser
20
<210> 15
<211> 3
<212> PRT
<213> Trinh tu nhé&n tao
<220>
<223> Gbc lién két Gly3
<400> 15
Gly Gly Gly
1
<210> 16
<211> 384
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Dang hoan thién tdng hop cia IL-2(Gly4Ser)4-ving ngoai ba
<400> 16
Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala Glu Ala Gln Gln
1 5 10 15
Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu Glu Gln Leu Leu
20 25 30 )
Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn Tyr Arg Asn Leu
35 40 45
Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu Pro Lys Gln Ala
50 55 60
Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu Leu Gly Pro Leu
65 70 75 80
Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe Gln Leu Glu Asp
85 90 95
Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val Val Lys Leu Lys
100 105 110
Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp Glu Ser Ala Thr
115 120 © 125
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val
Ser
145
Gly
Pro
Thr
Leu
Cys
225
Leu
Thr
Pro
Gly
Arg
305
Trp
Phe

Ser

Glu

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

Val
130
Thr
Gly
Glu
Ile
Val
210
Thr
Glu
Gln
Pro
Gln
290
Gly
Thr
Leu

Glu

Thr
370

<220>

<223>
<400>

Met

Glu
Tyr
65

Pro
Leu
Gln
Val
Glu
145
Gln
Gly
Leu
Tyr
Arg
225
Ser
Val
Met
Cys
His

305
Lys

Asp
Val
Ala
Gln
50

Arg
Lys
Gly
Leu
Lys
130
Ser
Ser
Gly
Tyr
Lys
210
Leu
Asn
Thr
Gln
Arg
290

Phe

Ala

Asp
Ser
Gly
Val
Leu
195
Tyr
Ser
His
Ser
Trp
275
Ser
Pro
Gln
Ala
Thr

355
Thr

17

404
PRT
Trinh tu nhén tao

Ser
Asn
Gln
35

Leu
Asn
Gln
Pro
Glu
115
Leu
Ala
Ile
Ser
Asp
195
Asn
Lys
Cys
Ala
Lys
275
Glu

Val

Leu

Phe
Pro
Ser
Pro
180
Asn
Met
Asn
Gln
Met
260
Lys
Val
Ala
Pro
Ser
340

Ser

Ala

Dang tién
17

Met
Ser
20

Gln
Leu
Leu
Ala
Leu
100
Asp
Lys
Thr
Ile
Gly
180
Pro
Gly
Glu
Gln
Gln
260
Pro
Pro

Glu

Gln

Leu
Gln
Gly
165
Asn
Cys
Arg
Ser
Lys
245
His
His
His
Ile
Gln
325
Glu
Cys

Met

Arg
Gly
150
Gly
Ala
Glu
Cys
His
230
Glu
Gln
Glu
Tyr
Ser
310
Leu
Glu

Pro

Thr

Arg
135
Gly
Gly
Thr
Cys
Leu
215
Asp
Gln
Glu
Asp
Glu
295
Ile
Thr
Ser

Ile

Glu
375

Gly
Gly
Phe
Lys
200
Gly
Lys
Gln
Asn
Ser
280
Cys
Cys
Cys
Gln
Thr

360
Thr

Ile
Gly
Ser
Lys
185
Arg
Asn

Ser

Thr

‘Leu

265
Lys

Ile
Lys
Val
Gly
345

Thr

Phe

Ala
Ser
Glu
170
Ala
Gly
Ser
Arg
Thr
250
Thr
Arg
Pro
Met
Asp
330
Ser

Thr

Val
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Phe
Gly
155
Leu
Leu
Phe
Trp
Lys
235
Thr
Gly
Ile
Gly
Lys
315
Glu
Arg

Asp

Leu

Cys
140
Gly
Cys
Ser
Arg
Ser
220
Gln
Asp
His
Tyr
Tyr
300
Cys
Arg
Asn

Phe

Thr
380

Gln
Gly
Leu
Tyr
Arg
205
Ser
Val
Met
Cys
His
285
Lys
Gly
Glu
Ser
Pro

365
Met

Ser
Gly
Tyr
Lys
190
Leu
Asn
Thr
Gln
Arg
270
Phe
Ala
Lys
His
Ser
350

Gln

Glu

Ile
Ser
Asp
175
Asn
Lys
Cys
Ala
Lys
255
Glu
Val
Leu
Thr
His
335
Pro

Pro

Tyr

chit tdng hgp cua IL-2(Gly4Ser)4-viing ngoai

Gln
5

Ala
Gln
Met
Lys
Thr
85

Arg
Ala
Gly
Val
Ser
165
Gly
Pro
Thr
Leu
Cys
245
Leu
Thr
Pro

Gly

Arg

Leu
Pro
Gln
Asp
Leu
70

Glu
His
Glu
Ser
Val
150
Thr
Gly
Glu
Ile
Val
230
Thr
Glu
Gln
Pro
Gln

310
Gly

Ala
Thr
Gln
Leu
55

Pro
Leu
Val
Asn
Asp
135
Asp
Ser
Gly
Val
Leu

215
Tyr

Ser

His
Ser

Trp
295
Ser

Pro

Ser
Ser
Gln
40

Gln
Arg
Lys
Leu
Phe
120
Asn
Phe
Pro
Ser
Pro
200
Asn
Met
Asn
Gln
Met
280
Lys

Val

Ala

Cys
Ser
25

Gln
Glu
Met
Asp
Asp
105
Ile
Thr
Leu
Gln
Gly
185
Asn
Cys
Arg
Ser
Lys
265
His
His
His

Ile

Val
10

Ser
Gln
Leu
Leu
Leu
90

Leu
Ser
Phe
Arg
Gly
170
Gly
Ala
Glu
Cys
His
250
Glu
Gln
Glu

Tyr

Ser

Thr
Thr
Gln
Leu
Thr
75

Gln
Thr
Asn
Glu
Arg
155
Gly
Gly
Thr
Cys
Leu
235
Asp
Gln
Glu
Asp
Glu

315
Ile

Leu
Ser
Gln
Ser
60

Phe
Cys
Gln
Ile
Cys
140
Trp
Gly
Gly
Phe
Lys
220
Gly
Lys
Gln
Asn
Ser
300

Cys

Cys

Thr
Ser
Gln
45

Arg
Lys
Leu
Ser
Arg
125
Gln
Ile
Gly
Ser
Lys
205
Arg
Asn
Ser
Thr
Leu
285
Lys

Ile

Lys
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Leu
Ser
30

Gln
Met
Phe
Glu
Lys
110
Val
Phe
Ala
Ser

.

Glu
190
Ala
Gly
Ser
Arg
Thr
270
Thr
Arg

Pro

Met

Val
15

Thr
His
Glu
Tyr
Asp
95

Ser
Thr
Asp
Phe
Gly
175
Leu
Leu
Phe
Trp
Lys
255
Thr
Gly
Ile

Gly

Lys

Ile
Gly
160
Pro
Gly
Glu
Gln
Gln
240
Pro
Pro
Glu
Gln
Gly
320
Arg
Glu

Thr

Lys

Leu
Ala
Leu
Asn
Leu
80

Glu
Phe
Val
Asp
Cys
160
Gly
Cys
Ser
Arg
Ser
240
Gln
Asp
His
Tyr
Tyr

320
Cys

cua IL-2R
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325 330 335
Gly Lys Thr Gly Trp Thr Gln Pro Gln Leu Thr Cys Val Asp Glu Arg
340 345 350

Glu His His Arg Phe Leu Ala Ser Glu Glu Ser Gln Gly Ser Arg Asn
- 355 360 365

Ser Ser Pro Glu Ser Glu Thr Ser Cys Pro Ile Thr Thr Thr Asp Phe

370 375 380

Pro Gln Pro Thr Glu Thr Thr Ala Met Thr Glu Thr Phe Val Leu Thr
385 390 395 400
Met Glu Tyr Lys ’

<210> 18

<211> 389

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> Dang hoan thién tdng hop cua IL-2(Gly4Ser)S-ving ngoai bdo cua IL-2R
<400> 18
Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala Glu Ala Gln Gln
1 5 10 15
Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu Glu Gln Leu Leu
20 25 30
Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn Tyr Arg Asn Leu
35 : 40 45
Lyvs Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu Pro Lys Gln Ala
50 55 60
Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu Leu Gly Pro Leu
65 70 75 80
Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe Gln Leu Glu Asp
85 90 95
‘Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val Val Lys Leu Lys
100 105 110
Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp Glu Ser Ala Thr
115 120 125
Val Val Asp Phe Leu Arg Arg Trp Ile Ala Phe Cys Gln Ser Ile Ile
130 135 140
Ser Thr Ser Pro Gln Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
145 150 155 160
Gly Gly Gly Sexr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Leu
165 170 175
Cys Leu Tyr Asp Pro Pro Glu Val Pro Asn Ala Thr Phe Lys Ala Leu
180 185 190
Ser Tyr Lys Asn Gly Thr Ile Leu Asn Cys Glu Cys Lys Arg Gly Phe
195 200 205
Arg Arg Leu Lys Glu Leu Val Tyr Met Arg Cys Leu Gly Asn Ser Trp
210 215 220
Ser Ser Asn Cys Gln Cys Thr Ser Asn Ser His Asp Lys Ser Arg Lys
225 230 235 240
Gln Val Thr Ala Gln Leu Glu His Gln Lys Glu Gln Gln Thr Thr Thr
245 250 255
Asp Met Gln Lys Pro Thr Gln Ser Met His Gln Glu Asn Leu Thr Gly
260 265 270
His Cys Arg Glu Pro Pro Pro Trp Lys His Glu Asp Ser Lys Arg Ile
275 280 285
Tyr His Phe Val Glu Gly Gln Ser Val His Tyr Glu Cys Ile Pro Gly
290 295 300
Tyr Lys Ala Leu Gln Arg Gly Pro Ala Ile Ser Ile Cys Lys Met Lys
305 ’ 310 315 320
Cys Gly Lys Thr Gly Trp Thr Gln Pro Gln Leu Thr Cys Val Asp Glu
325 330 335
Arg Glu His His Arg Phe Leu Ala Ser Glu Glu Ser Gln Gly Ser Arg
340 345 350
Asn Ser Ser Pro Glu Ser Glu Thr Ser Cys Pro Ile Thr Thr Thr Asp
355 360 365
Phe Pro Gln Pro Thr Glu Thr Thr Ala Met Thr Glu Thr Phe Val Leu
370 375 380
Thr Met Glu Tyr Lys
385
<210> 19
<211> 4009
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Dang tién chét tdéng hop cia IL-2(Gly4Ser)5-ving ngoai bao cua IL-2R
<400> 19
Met Asp Ser Met Gln Leu Ala Ser Cys Val Thr Leu Thr Leu Val Leu
1 5 10 15
Leu Val Asn Ser Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala
20 25 30
Glu Ala Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu
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35 40 45
Glu Gln Leu Leu Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn
50 55 60
Tyr Arg Asn Leu Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu
65 70 ’ 75 80
Pro Lys Gln Ala Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu
85 . 90 ) 95
Leu Gly Pro Leu Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe
100 105 110
Gln Leu Glu Asp Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val
115 120 125
Val Lys Leu Lys Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp
130 135 140
Glu Ser Ala Thr Val Val Asp Phe Leu Arg Arg Trp Ile Ala Phe Cys
145 150 155 160
Gln Ser Ile Ile Ser Thr Ser Pro Gln Gly Gly Gly Gly Ser Gly Gly
165 170 175
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
180 185 190
Gly Ser Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro Asn Ala Thr
195 200 205
Phe Lys Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn Cys Glu Cys
210 215 220
Lys Arg Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met Arg Cys Leu
225 230 235 240
Gly Asn Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn Ser His Asp
245 250 255
Lys Ser Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln Lys Glu Gln
260 ) 265 270
Gln Thr Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met His Gln Glu
275 280 285
Asn Leu Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys His Glu Asp
290 295 © 300
Ser Lys Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val His Tyr Glu
305 310 315 320
Cys Ile Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro Ala Ile Ser Ile
325 330 335
Cys Lys Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro Gln Leu Thr
340 345 . 350
Cys Val Asp Glu Axrg Glu His His Arg Phe Leu Ala Ser Glu Glu Ser
355 360 365
Gln Gly Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr Ser Cys Pro Ile
370 375 380
Thr Thr Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr Ala Met Thr Glu
385 390 395 400
Thr Phe Val Leu Thr Met Glu Tyr Lys
© 405
<210> 20
<211> 380
<212> PRT
<213> Trinh tyu nhan tao
<220>
<223> Dang hoan thién tdng hop cua IL-2(Gly3Ser)4-viing ngoai bido cua IL-2R
<400> 20
Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala Glu Ala Gln Gln
1 5 10 15
Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu Glu Gln Leu Leu
20 © 25 30
Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn Tyr Arg Asn Leu
35 40 45
Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu Pro Lys Gln Ala
50 55 60
Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu Leu Gly Pro Leu
65 70 75 ' 80
Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe Gln Leu Glu Asp
85 90 95
Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val Val Lys Leu Lys
100 105 110
Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp Glu Ser Ala Thr
115 120 125
Val Val Asp Phe Leu Arg Arg Trp Ile Ala Phe Cys Gln Ser Ile Ile
130 135 140
Ser Thr Ser Pro Gln Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly
145 150 155 160
Ser Gly Gly Gly Ser Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro
. 165 170 175
Asn Ala Thr Phe Lys Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn
180 185 190
Cys Glu Cys Lys Arg Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met
195 200 205
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Arg Cys Leu Gly Asn Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn
210 215 220
Ser His Asp Lys Ser Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln
225 230 235 240
Lys Glu Gln Gln Thr Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met
245 250 255
His Gln Glu Asn Leu Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys
260 265 270
His Glu Asp Ser Lys Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val
275 280 285
His Tyr Glu Cys Ile Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro Ala
- 290 295 300
Ile Ser Ile Cys Lys Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro
" 305 310 315 320
Gln Leu Thr Cys Val Asp Glu Arg Glu His His Arg Phe Leu Ala Ser
325 330 335
Glu Glu Ser Gln Gly Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr Ser
340 - 345 350
Cys Pro Ile Thr Thr Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr Ala
355 360 365
Met Thr Glu Thr Phe Val Leu Thr Met Glu Tyr Lys
370 375 380
<210> 21
<211> 400
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Dang tién chit tdng hop cua IL-2 (Gly3Ser)4-ving ngoai bdo cua IL-2R
<400> 21
Met Asp Ser Met Gln Leu Ala Ser Cys Val Thr Leu Thr Leu Val Leu
1 5 ) 10 15
Leu Val Asn Ser Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala
20 25 30
Glu Ala Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu
35 40 45
Glu Gln Leu Leu Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn
50 55 60
Tyr Arg Asn Leu Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu
65 70 75 80
Pro Lys Gln Ala Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu
85 © 90 95
Leu Gly Pro Leu Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe
100 105 110
Gln Leu Glu Asp Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val
115 120 125
Val Lys Leu Lys Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp
130 135 140
Glu Ser Ala Thr Val Val Asp Phe Leu Arg Arg Trp Ile Ala Phe Cys
145 150 155 160
Gln Ser Ile Ile Ser Thr Ser Pro Gln Gly Gly Gly Ser Gly Gly Gly
165 170 175
Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu Leu Cys Leu Tyr Asp Pro
180 185 190
Pro Glu Val Pro Asn Ala Thr Phe Lys Ala Leu Ser Tyr Lys Asn Gly
195 200 205
Thr Ile Leu Asn Cys Glu Cys Lys Arg Gly Phe Arg Arg Leu Lys Glu
210 215 220
Leu Val Tyr Met Arg Cys Leu Gly Asn Ser Trp Ser Ser Asn Cys Gln
225 230 235 240
Cys Thr Ser Asn Ser His Asp Lys Ser Arg Lys Gln Val Thr Ala Gln
245 250 255
Leu Glu His Gln Lys Glu Gln Gln Thr Thr Thr Asp Met Gln Lys Pro
260 265 270
Thr Gln Ser Met His Gln Glu Asn Leu Thr Gly His Cys Arg Glu Pro
275 280 285
Pro Pro Trp Lys His Glu Asp Ser Lys Arg Ile Tyr His Phe Val Glu
290 295 300
Gly Gln Ser Val His Tyr Glu Cys Ile Pro Gly Tyr Lys Ala Leu Gln
305 310 315 320
Arg Gly Pro Ala Ile Ser Ile Cys Lys Met Lys Cys Gly Lys Thr Gly
325 330 335
Trp Thr Gln Pro Gln Leu Thr Cys Val Asp Glu Arg Glu His His Arg
340 345 350
Phe Leu Ala Ser Glu Glu Ser Gln Gly Ser Arg Asn Ser Ser Pro Glu
355 360 365
Ser Glu Thr Ser Cys Pro Ile Thr Thr Thr Asp Phe Pro Gln Pro Thr
370 375 380 .
Glu Thr Thr Ala Met Thr Glu Thr Phe Val Leu Thr Met Glu Tyr Lys
385 390 395 400
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<210> 22
<211> 372
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Dang hoan thién téng hop clla IL-2(Gly4Ser)4-ving ngoai bdo cua IL-2R
<400> 22 -
Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His
1 5 10 15
Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys
20 25 - 30
Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys
.35 40 45
Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys
50 55 60
Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu
65 70 75 80
Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu Leu
85 90 95
Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala
1c0 105 110
Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys Gln Ser Ile
i1l5 120 125
Ile Ser Thr Leu Thr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
130 135 140
Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Leu Cys Asp Asp Asp Pro
145 150 155 160
Pro Glu Ile Pro His Ala Thr Phe Lys Ala Met Ala Tyr Lys Glu Gly
165 170 : 175
Thr Met Leu Asn Cys Glu Cys Lys Arg Gly Phe Arg Arg Ile Lys Ser
180 185 . 190
Gly Ser Leu Tyr Met Leu Cys Thr Gly Asn Ser Ser His Ser Ser Trp
195 200 205
Asp Asn Gln Cys Gln Cys Thr Ser Ser Ala Thr Arg Asn Thr Thr Lys
210 } 215 220
Gln Val Thr Pro Gln Pro Glu Glu Glm Lys Glu Arg Lys Thr Thr Glu
225 230 235 240
Met Gln Ser Pro Met Gln Pro Val Asp Gln Ala Ser Leu Pro Gly His
245 250 255
Cys Arg Glu Pro Pro Pro Trp Glu Asn Glu Ala Thr Glu Arg Ile Tyr
260 265 270
His Phe Val Val Gly Gln Met Val Tyr Tyr Gln Cys Val Gln Gly Tyr
275 280 285
Arg Ala Leu His Arg Gly Pro Ala Glu Ser Val Cys Lys Met Thr His
290 295 300
Gly Lys Thr Arg Trp Thr Gln Pro Gln Leu Ile Cys Thr Gly Glu Met
305 310 315 ’ 320
Glu Thr Ser Gln Phe Pro Gly Glu Glu Lys Pro Gln Ala Ser Pro Glu
325 ‘ 330 335
Gly Arg Pro Glu Ser Glu Thr Ser Cys Leu Val Thr Thr Thr Asp Phe
340 345 350
Gln Ile Gln Thr Glu Met Ala Ala Thr Met Glu Thr Ser Ile Phe Thr
355 360 365
Thr Glu Tyr Gln
370
<210> 23
<211> 392
<212> PRT
<213> Trinh ty nhan tao
<220> :
<223> Dang tién chét tdng hop cua IL-2(Gly4Ser)4-ving ngoai bdo cua IL-2R

<400> 23
Met Asp Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu
1 5 10 15
Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu
20 25 30
Gln Leu Glu His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile
35 40 45
Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe
50 55 60
Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu
65 70 75 80
Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys
85 90 95
Asn Phe His Leu Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile
100 105 110
Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala
115 120 125
Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe
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130 135 140
Cys Gln Ser Ile Ile Ser Thr Leu Thr Gly Gly Gly Gly Ser Gly Gly
145 150 155 160
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Leu Cys
165 170 175
Asp Asp Asp Pro Pro Glu Ile Pro His Ala Thr Phe Lys Ala Met Ala
180 . 185 190
Tyr Lys Glu Gly Thr Met Leu Asn Cys Glu Cys Lys Arg Gly Phe Arg
195 200 205
Arg Ile Lys Ser Gly Ser Leu Tyr Met Leu Cys Thr Gly Asn Ser Ser
210 215 220 .
His Ser Ser Trp Asp Asn Gln Cys Gln Cys Thr Ser Ser Ala Thr Arg
225 230 235 240
Asn Thr Thr Lys Gln Val Thr Pro Gln Pro Glu Glu Gln Lys Glu Arg
245 250 255
Lys Thr Thr Glu Met Gln Ser Pro Met Gln Pro Val Asp Gln Ala Ser
260 265 270
Leu Pro Gly His Cys Arg Glu Pro Pro Pro Trp Glu Asn Glu Ala Thr
275 280 285
Glu Arg Ile Tyr His Phe Val Val Gly Gln Met Val Tyr Tyr Gin Cys
290 295 300
Val Gln Gly Tyr Arg Ala Leu His Arg Gly Pro Ala Glu Ser Val Cys
308 310 315 320
Lys Met Thr Hie Gly Lys Thr Arg Trp Thr Gln Pro Gln Leu Ile Cys
325 330 335
Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly Glu Glu Lys Pro Gln
340 345 350
Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr Ser Cys Leu Val Thr
355 360 365
Thr Thr Asp Phe Gln Ile Gln Thr Glu Met Ala Ala Thr Met Glu Thr
370 375 380
Ser Ile Phe Thr Thr Glu Tyr Gln
385 390
<210> 24
<211> 368
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Dang hoin thién téng hop cia IL-2(Gly3Ser)4-ving ngoai bao ciia IL-2R
<400> 24
Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His
1 5 10 15
Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys
20 25 30
Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys
35 40 45
Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys
50 55 60
Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu
65 . 70 75 30
Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu Leu
85 90 95
Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala
100 105 110
Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys Gln Ser Ile
115 120 125
Ile Ser Thr Leu Thr Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly
130 135 140
Ser Gly Gly Gly Ser Glu Leu Cys Asp Asp Asp Pro Pro Glu Ile Pro
145 150 - 155 160
His Ala Thr Phe Lys Ala Met Ala Tyr Lys Glu Gly Thr Met Leu Asn
165 170 175
Cys Glu Cys Lys Arg Gly Phe Arg Arg Ile Lys Ser Gly Ser Leu Tyr
180 185 190
Met Leu Cys Thr Gly Asn Ser Ser His Ser Ser Trp Asp Asn Gln Cys
195 200 205
Gln Cys Thr Ser Ser Ala Thr Arg Asn Thr Thr Lys Gln Val Thr Pro
210 215 220
Gln Pro Glu Glu Gln Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro
225 230 235 240
Met Gln Pro Val Asp Gln Ala Ser Leu Pro Gly His Cys Arg Glu Pro
245 250 255
Pro Pro Trp Glu Asn Glu Ala Thr Glu Arg Ile Tyr His Phe Val Val
260 265 270
Gly Gln Met Val Tyr Tyr Gln Cys Val Gln Gly Tyr Arg Ala Leu His
275 280 285
Arg Gly Pro Ala Glu Ser Val Cys Lys Met Thr His Gly Lys Thr Arg
290 295 300
Trp Thr Gln Pro Gln Leu Ile Cys Thr Gly Glu Met Glu Thr Ser Gln
305 310 315 320
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Phe Pro Gly Glu Glu Lys Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu

325 330 335
Ser Glu Thr Ser Cys Leu Val Thr Thr Thr Asp Phe Gln Ile Gln Thr
340 345 350
Glu Met Ala Ala Thr Met Glu Thr Ser Ile Phe Thr Thr Glu Tyr Gln
355 360 . 365
<210> 25 N
<211> 388
<212> PRT
<213> Trinh tu nhan tao
<220>

<223> Dang tién chit tdng hop cua IL-2(Gly3Ser)4-ving ngoai bao cta IL-2R
<400> 25 .
Met Asp Arg Met Gln Leu Leu Ser Cys:Ile Ala Leu Ser Leu Ala Leu
1 5 10 15
Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu
20 25 30
Gln Leu Glu His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile
35 40 45
Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe
50 55 60
Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu
65 70 . 75 80
Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys
85 90 95
Asn Phe His Leu Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile
100 105 110
Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala
115 120 125
Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe
130 135 140
Cys Gln Ser Ile Ile Ser Thr Leu Thr Gly Gly Gly Ser Gly Gly Gly
145 150 155 160
Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu Leu Cys Asp Asp Asp Pro
165 170 © 175
Prc Glu Ile Pro His Ala Thr Phe Lys Ala Met Ala Tyr Lys Glu Gly
180 185 190
Thr Met Leu Asn Cys Glu Cys Lys Arg Gly Phe Arg Arg Ile Lys Ser
195 200 205
Gly Ser Leu Tyr Met Leu Cys Thr Gly Asn Ser Ser His Ser Ser Trp
210 215 220
Asp Asn Gln Cys Gln Cys Thr Ser Ser Ala Thr Arg Asn Thr Thr Lys
225 230 235 240
Gln Val Thr Pro Gln Pro Glu Glu Gln Lys Glu Arg Lys Thr Thr Glu
245 250 255
Met Gln Ser Pro Met Glm Pro Val Asp Gln Ala Ser Leu Pro Gly His
260 265 270
Cys Arg Glu Pro Pro Pro Trp Glu Asn Glu Ala Thr Glu Arg Ile Tyr
275 280 285 '
His Phe Val Val Gly Gln Met Val Tyr Tyr Gln Cys Val Gln Gly Tyr
290 295 300
Arg Ala Leu His Arg Gly Pro Ala Glu Ser Val Cys Lys Met Thr His
305 310 315 320
Gly Lys Thr Arg Trp Thr Gln Pro Gln Leu Ile Cys Thr Gly Glu Met
325 330 335
Glu Thr Ser Gln Phe Pro Gly Glu Glu Lys Pro Gln Ala Ser Pro Glu
340 345 350
Gly Arg Pro Glu Ser Glu Thr Ser Cys Leu Val Thr Thr Thr Asp Phe
355 360 365
Gln Ile Gln Thr Glu Met Ala Ala Thr Met Glu Thr Ser Ile  Phe Thr
370 375 380
Thr Glu Tyr Gln
385
<210> 26
<211> 364
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Dang hoan thién tdng hop cta IL-2(Gly3Ser)3-ving ngoai bao cua IL-2R
<400> 26 .
Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His
1 5 10 15
Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys
20 25 30
Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys
35 40 45
Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys
50 55 60
Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu
65 70 75 80
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Arg
Lys
Thr
Ile
Ser
145
Lys
Arg
Gly
Ser
Gln
225
Asp
Asn
Tyr
Glu
Gln
305
Glu
Cys

Thr

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

Pro

Gly

Ile’

Ser
130
Glu
Ala
Gly
Asn
Ala
210
Lys
Gln
Glu
Tyxr
Ser
290
Leu
Lys

Leu

Met

<220>

<223>
<400>

Met
1

Val
Gln
Asn
Tyxr
65
Glu
Asn
Val
Asp
Cys
145
Ser
His
Cys
Met
Gln
225
Gln
Met

Pro

Gly

Asp
Thr
Leu
Asn
50

Met
Glu
Phe
Leu
Glu
130
Gln
Gly
Ala
Glu
Leu
210
Cys
Pro
Gln

Pro

Gln

Arg
Ser
Val
115
Thr
Leu
Met
Phe
Ser
195
Thr
Glu
Ala
Ala
Gln
275
Val
Ile
Pro

Val

Glu
355

27

384
PRT
Trinh ty nhédn tao

Arg
Asn
Glu
35

Tyr
Pro
Leu
His
Glu
115
Thr
Ser
Gly
Thr
Cys
195
Cys
Thr
Glu

Pro

Trp
275
Met

Asp
Glu
100
Glu
Leu
Cys
Ala
Arg
180
Ser
Arg
Arg
Ser
Thr
260
Cys
Cys
Cys
Gln
Thr

340
Thr

Met
Ser
20

His
Lys
Lys
Lys
Leu
100
Leu
Ala
Ile
Gly
Phe
180
Lys
Thr
Ser
Glu
Val
260
Glu

Val

Leu
85

Thr
Phe
Thr
Asp
Tyr
165
Arg
His
Asn
Lys
Leu
245
Glu
Val
Lys
Thr
Ala
325

Thr

Ser

Ile
Thr
Leu
Gly
Asp
150
Lys
Ile
Ser
Thr
Thr
230
Pro
Arg
Gln
Met
Gly
310
Ser

Thr

Ile

Ser
Phe
Asn
Gly
135
Asp
Glu
Lys
Ser
Thr
215
Thr
Gly
Ile
Gly
Thr
295
Glu
Pro

Asp

Phe

Gln Leu Leu

5
Ala

Leu
Asn
Lys
Pro
85

Arg
Lys
Thr
Ile
Ser
165
Lys
Arg
Gly
Ser
Gln
245
Asp

Asn

Tyr

Pro
Leu
Pro
Ala
70

Leu
Pro
Gly
Ile
Ser
150
Glu
Ala
Gly
Asn
Ala
230
Lys
Gln

Glu

Tyr

Thr
Leu
Lys
55

Thr
Glu
Arg
Ser
Val
135
Thr
Leu
Met
Phe
Ser
215
Thr
Glu
Ala

Ala

Gln

Asn
Met
Arg
120
Gly
Pro
Gly

Ser

Trp
200
Lys
Glu
His
Tyr
Tyr
280
His
Met
Glu

Phe

Thr
360

Ser
Ser
Asp
40

Leu
Glu
Glu
Asp
Glu
120
Glu
Leu
Cys
Ala
Arg
200
Ser
Arg
Arg
Ser
Thr

280
Cys

Ile
Cys
105
Trp
Ser
Pro
Thr
Gly
185
Asp
Gln
Met
Cys
His
265
Arg
Gly
Glu
Gly
Gln

345
Thr

Cys
Sear
25

Leu
Thr
Leu
Val
Leu
105
Thr
Phe
Thr
Asp
Tyr
185
Arg
His
Asn
Lys
Leu
265

Glu

Val

Asn
90

Glu
Ile
Gly
Glu
Met
170
Ser
Asn
Val
Gln
Arg
250
Phe
Ala
Lys
Thr
Arg
330

Ile

Glu

Ile
10
Ser

Gln

Arg-

Lys
Leu
90

Ile
Thr
Leu
Gly
Asp
170
Lys
Ile
Ser
Thr
Thr
250
Pro

Arg

Gln

40158

Val
Tyr
Thr
Gly
Ile
155
Leu
Leu
Gln
Thr
Ser
235
Glu
Val
Leu
Thr
Ser
315
Pro

Gln

Tyr

Ala
Thr
Met
Met
His
75

Asn
Ser
Phe
Asn
Gly
155
Asp
Glu
Lys
Ser
Thr
235
Thr
Gly

Ile

Gly

Ile
Ala
Phe
Gly
140
Pro
Asn
Tyr
Cys
Pro
220
Pro
Pro
Val
His
Arg
300
Gln
Glu

Thr

Gln

Leu
Lys
Ile
Leu
60

Leu
Leu
Asn
Met
Arg
140
Gly
Pro
Gly

Ser

Trp
220
Lys
Glu
His
Tyr

Tyr

Val
Asp
Cys
125
Ser
His
Cys
Met
Gln
205
Gln
Met
Pro

Gly

Arg
285

Ser

Glu

Ser
Lys
Leu
45

Thr
Gln
Ala
Ile
Cys
125
Trp
Ser
Pro
Thr
Gly
205
Asp
Gln
Met
Cys
His

285
Arg

-83-

Leu
Glu
110
Gln
Gly
Ala
Glu
Leu
190
Cys
Pro
Gln
Pro
Gln
270
Gly
Thr
Pro

Glu

Met
350

Leu

Thr

‘30

Asn
Phe
Cys
Gln
Asn
110
Glu
Ile
Gly
Glu
Met
190
Ser
Asn
Val
Gln
Arg
270

Phe

Ala

Glu
95

Thr
Ser
Gly
Thr
Cys
175
Cys
Thr
Glu

Pro

Trp
255
Met
Pro
Gln
Gly
Thr

335
Ala

Dang tién chit tdng hgp cua IL-2(Gly3Ser)3-ving ngoai
27

Ala
15

Gln
Gly
Lys
Leu
Ser
95

Val
Tyr
Thr
Gly
Ile
175
Leu
Leu
Gln
Thr
Ser
255
Glu

Val

Leu

Leu
Ala
Ile
Gly
Phe
160
Lys
Thr
Ser
Glu
Val
240
Glu
Val
Ala
Pro
Glu
320

Ser

Ala

Phe
Glu
80

Lys
Ile

Ala

Gly
160
Pro
Asn
Tyr
Cys
Pro
240
Pro
Pro

Val

His

cua IL-2R



290
Arg Gly
305
Trp Thr

Phe Pro

Ser Glu
Glu
370
<210> 28
<211l> 66
<212> ADN
<213>
<220>
<223>

<400> 28

Pro
Gln
Gly
Thr

355
Met Ala

Trinh

Trinh

Ala Glu

Ser

295

Val Cys

310

Gln
325
Glu

Pro

Glu
340
Ser Cys

Ala Thr

ty nhén

Leu
Lys
Leu

Met

Ile Cys

Pro
Val Thr
360
Glu Thr
375

tao

Gln Ala

40158

Met Thr
315

Glu

Lys
Thr Gly
330
Ser Pro
345
Thr

Thr Asp

Ser Ile Phe

300

His Gly Lys

Met Glu Thr

Glu Gly Arg

350
Phe Gln Ile
365
Thr

Thr Glu

380

tu kozak dugc téi wu doan chi huy IL-2

Thr Arg
320
Ser Gln
335
Pro Glu

Gln Thr

Tyr Gln

gccaccatgg acaggatgca actcctgtct tgcattgcac taagtcttge acttgtcaca 60

aacagt
<210>
<211>
<212>
<213>
<220>
<223> Dang
<400> 29
atggacagca
gcacccactt
cagcagcagc
atggagaatt
aagcaggcca
catgttctgg
agcaatatca
ttcgatgatg
agcatcatct
ggtggatccg
gccacattca
ggtttccgaa
aactgccagt
gaacaccaga
caagagaacc
agaatctatc
gctctacaga
actcagcccc
gaatctcaag
acagacttcc
gagtataagg
<210> 30
<211> 1227
<212> ADN
<213>
<220>
<223> Dang
<400> 30
atggacagca
gcacccactt
cagcagcagc
atggagaatt
aagcaggcca
~ catgttctgg
agcaatatca
ttcgatgatg
agcatcatct
ggtggaggtt
gccctctect
ctaaaggaat
accagcaact
gagcaacaaa
acaggtcact
ttcgtggaag
ggtcctgcta
ctcacatgtg
agcagaaatt
caacccacag
ggacatcacc
<210> 31
<211> 1254
<212> ADN

29
1239
ADN

tién chét téng hop cua IL-2(Gly4Ser)4-ving ngoail bao ctia IL-2R

tgcagctcgce
caagctctac
agcagcacct
acaggaacct
cagaattgaa
atttgactca
gagtaactgt
agtcagcaac
caacaagccc
gtggaggtgg
aagccctcecte
gactaaagga
gcaccagcaa
aagagcaaca
ttacaggtca
atttcgtgga
gaggtcctgce
agctcacatg
gaagcagaaa
cacaacccac
gtggacatca

tién chit tdng hop cta IL-2(Gly3Ser)4-ving ngoai bio cua IL-2R

tgcagctcge
caagctctac
agcagcacct
acaggaacct
cagaattgaa
atttgactca
gagtaactgt
agtcagcaac
caacaagccc
ctgaactgtg
acaagaacgg
tggtctatat
cccatgacaa
ccacaacaga
gcagggagcec
gacagagtgt
ttagcatctg
tagatgaaag
cttctccega
aaacaactgc
atcaccatca

Trinh ty nhan tao

atcctgtgtce
ttcaagctct
ggagcagctg
gaaactcccc
agatcttcag
aagcaaaagc
tgtaaaacta
tgtggtggac
tcaaggtgga
atctgaactg
ctacaagaac
attggtctat
ctcccatgac
aaccacaaca
ctgcagggag
aggacagagt
tattagcatc
tgtagatgaa
ttcttctcce
agaaacaact
ccatcaccat

Trinh tu nhén tao

atcctgtgtc
ttcaagctct
ggagcagctg
gaaactcccc
agatcttcag
aagcaaaagc
tgtaaaacta
tgtggtggac
tcaaggtgga
tctgtatgac
caccatccta
gcgttgctta
atcgagaaag
catgcagaag
acctccttgg
tcactacgag
caagatgaag
agaacaccac
gagtgagact
aatgacggag
ctaataa

<213> Trinh tu nhén tao

acattgacac
acagcggaag
ttgatggacc
aggatgctca
tgcctagaag
tttcaattgg
aagggctctg
tttctgagga
ggtggatctg
tgtctgtatg
ggcaccatcc
atgcgttgcet
aaatcgagaa
gacatgcaga
ccacctcctt
gttcactacg
tgcaagatga
agagaacacc
gagagtgaga
gcaatgacgg
cactaataa

acattgacac
acagcggaag
ttgatggacc
aggatgctca
tgcctagaag
tttcaattgg
aagggctctg
tttctgagga
ggttctggtg
ccacccgagg
aactgtgaat
ggaaactcct
caagttacag
ccaacacagt
aaacatgaag
tgtattccgg
tgtgggaaaa
cgatttctgg
tcctgeccca
acatttgtgce

ttgtgctcct
cacagcagca
tacaggagct
ccttcaaatt
atgaacttgg
aagatgctga
acaacacatt
gatggatagc
gtggaggtgg
acccacccga
taaactgtga
taggaaactc
agcaagttac
agccaacaca
ggaaacatga
agtgtattcc
agtgtgggaa
accgatttct
cttcctgcecc
agacatttgt

ttgtgctect
cacagcagca
tacaggagct
ccttcaaatt
atgaacttgg
aagatgctga
acaacacatt
gatggatagc
gaggttcagg
tccccaatge
gcaagagagg
ggagcagcaa
ctcaacttga
ctatgcacca
attccaagag
gatacaaggc
cggggtggac
ctagtgagga
taaccaccac

tcacaatgga

tgtcaacagc
gcagcagcag
cctgagcagg
ttacttgccc
acctctgcgg
gaatttcatc
tgagtgccaa
cttctgtcaa
atcaggtgga
ggtccccaat
atgcaagaga
ctggagcagc
agctcaactt
gtctatgcac
agattccaag
gggatacaag
aacggggtgg
ggctagtgag
cataaccacc
gctcacaatg

tgtcaacagc
gcagcagcag
cctgagcagg
ttacttgccc
acctctgcgg
gaatttcatc
tgagtgccaa
cttctgtcaa
tggaggttcg
cacattcaaa
tttccgaaga
ctgccagtgce
acaccagaaa
agagaacctt
aatctatcat
tctacagaga
tcagccccag
atctcaagga
agacttccca
gtataagggt

66

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1239

60
120
180
240
300
360
420
480
540
600
660
720
730
840
900
960
1020
1080
1140
1200
1227



<220>
<223> Dang
<400> 31
atggacagca
gcacccactt
cagcagcagc
atggagaatt
aagcaggcca
catgttctgg
agcaatatca
ttcgatgatg
agcatcatct
ggtggatcag
cccgaggtcc
tgtgaatgca
aactcctgga
gttacagctc
acacagtcta
catgaagatt
attccgggat
gggaaaacgg
tttctggcta
tgccccataa
tttgtgctca
<210> 32
<211> 1206
<212> ADN
<213>
<220>
<223> Dang
<400> 32
atggacagga
gcacctactt
ttacagatga
acatttaagt
gaagaactca
agacccaggg
acaacattca
tggattacct
ggtggatcag
ccagagatcc
tgtgaatgca
ggaaactcta
aacacaacga
atgcaaagtc
ccaccatggg
tattatcagt
aaaatgaccc
gagaccagtc
agtgagactt
accatggaga
taataa
<210>
<211>
<212>
<213>
<220>
<223> Dang
<400> 33
atggacagga
gcacctactt
ttacagatga
acatttaagt
gaagaactca
agacccaggg
acaacattca
tggattacct
tcaggtggag
cacgccacat
agaggtttcc
cactcgtcct
caagtgacac
atgcagccag
aatgaagcca
gtccagggat
gggaagacaa
tttccaggtg
tgcctegtcea
tccatattta

33
1194
ADN

tién ché&t tdng hgp ctia IL-2(Gly4Ser)S5-ving ngoai bdo cua IL-2R

tgcagctcge
caagctctac
agcagcacct
acaggaacct
cagaattgaa
atttgactca
gagtaactgt
agtcagcaac
caacaagccc
gtggaggtgg
ccaatgccac
agagaggttt
gcagcaactg
aacttgaaca
tgcaccaaga
ccaagagaat
acaaggctct
ggtggactca
gtgaggaatc
ccaccacaga
caatggagta

tién ché&t téng hop céia IL-2(Gly4Ser)4-ving ngoai bio cia IL-2R

tgcaactcct
caagttctac
ttttgaatgg
tttacatgcc
aacctctgga
acttaatcag
tgtgtgaata
tttgtcaaag
gtggaggtgg
cacacgccac
agagaggttt
gccactegtce
aacaagtgac
caatgcagcc
aaaatgaagc
gcgtccaggg
acgggaagac
agtttccagg
cctgcctegt
cgtccatatt

tién ch&t tdng hgp ctia IL-2(Gly3Ser)4-ving ngoai bido cua IL-2R

tgcaactcct
caagttctac
ttttgaatgg
tttacatgcc
aacctctgga
acttaatcag
tgtgtgaata
tttgtcaaag
gttcgggtgg
tcaaagccat
gcagaataaa
gggacaacca
ctcaacctga
tggaccaagc
cagagagaat
acagggctct
ggtggaccca
aagagaagcc
caacaacaga
caacagagta

atcctgtgtce
ttcaagctct
ggagcagctg
gaaactcccc
agatcttcag
aagcaaaagc
tgtaaaacta
tgtggtggac
tcaaggtgga
atccggtgga
attcaaagcc
ccgaagacta
ccagtgcacc
ccagaaagag
gaaccttaca
ctatcatttc
acagagaggt
gccccagcetce
tcaaggaagc
cttcccacaa

taagggtgga

Trinh ty nhé&n tao

gtcttgcatt
aaagaaaaca
aattaataat
caagaaggcc
ggaagtgcta
caatatcaac
tgctgatgag
catcatctca
atccggtgga
attcaaagcc
ccgcagaata
ctgggacaac
acctcaacct
agtggaccaa
cacagagaga
atacagggct
aaggtggacc
tgaagagaag
cacaacaaca
tacaacagag

Trinh ty nhan tao

gtcttgcatt
aaagaaaaca
aattaataat
caagaaggcc
ggaagtgcta
caatatcaac
tgctgatgag
catcatctca
aggttctgag
ggcctacaag
aagcgggtca
atgtcaatgc
agaacagaaa
gagccttcca
ttatcatttc
acacagaggt
gccccagctce
tcaggcaagc
ttttcaaata

ccagggtgga
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acattgacac
acagcggaag
ttgatggacc
aggatgctca
tgcctagaag
tttcaattgg
aagggctctg
tttctgagga
ggtggatcag
ggtggatctg
ctctcctaca
aaggaattgg
agcaactccc
caacaaacca
ggtcactgca
gtggaaggac
cctgctatta
acatgtgtag
agaaattctt
cccacagaaa
catcaccatc

gcactaagtc
cagctacaac
tacaagaatc
acagaactga
aatttagctc
gtaatagttc
acagcaacca
acactgactg
ggtggatctg
atggcctaca
aaaagcgggt
caatgtcaat
gaagaacaga
gcgagcecttce
atttatcatt
ctacacagag
cagccccagc
cctcaggcaa
gattttcaaa
taccagggtg

gcactaagtc
cagctacaac
tacaagaatc
acagaactga
aatttagctc
gtaatagttc
acagcaacca
acactgactg
ctctgtgacg
gaaggaacca
ctctatatgce
acaagctctg
gaaaggaaaa
ggtcactgca
gtggtggggc
cctgctgaga
atatgcacag
cccgaaggcec
cagacagaaa
catcaccatc

ttgtgctcct
cacagcagca
tacaggagct
ccttcaaatt
atgaacttgg
aagatgctga
acaacacatt
gatggatagc
gtggaggtgg
aactgtgtct
agaacggcac
tctatatgcg
atgacaaatc
caacagacat
gggagccacc
agagtgttca
gcatctgcaa
atgaaagaga
ctcccgagag
caactgcaat
accatcacta

ttgcacttgt
tggagcattt
ccaaactcac
aacatcttca
aaagcaaaaa
tggaactaaa
ttgtagaatt
gtggaggtgg
agctctgtga
aggaaggaac
cactctatat
gcacaagctc
aagaaaggaa
caggtcactg
tcgtggtggg
gtcctgctga
tcatatgcac
gccccgaagg
tacagacaga
gacatcacca

ttgcacttgt
tggagcattt
ccaaactcac
aacatcttca
aaagcaaaaa
tggaactaaa
ttgtagaatt
gtggaggttc
atgacccgcece
tgttgaactg
tctgtacagg
ccactcggaa
ccacagaaat
gggaacctcc
agatggttta
gcgtctgcaa
gtgaaatgga
gtcctgagag
tggctgcaac
accatcacta
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tgtcaacagc
gcagcagcag
cctgagcagg
ttacttgccc
acctctgcgg
gaatttcatc
tgagtgccaa
cttctgtcaa
atctggtgga
gtatgaccca
catcctaaac
ttgcttagga
gagaaagcaa
gcagaagcca
tcecttggaaa
ctacgagtgt
gatgaagtgt
acaccaccga
tgagacttcc
gacggagaca
ataa

cacaaacagt
actgctggat
caggatgctc
gtgtctagaa
ctttcactta
gggatctgaa
tctgaacaga
atctggtgga
cgatgacccg
catgttgaac
gctctgtaca
tgccactcgg
aaccacagaa
cagggaacct
gcagatggtt
gagcgtctgce
aggtgaaatg
ccgtecectgag
aatggctgca
tcaccatcac

cacaaacagt
actgctggat
caggatgctc
gtgtctagaa
ctttcactta
gggatctgaa
tctgaacaga
tggtggaggt
agagatccca
tgaatgcaag
aaactctagc
cacaacgaaa
gcaaagtcca
accatgggaa
ttatcagtgc
aatgacccac
gaccagtcag
tgagacttcc
catggagacg
ataa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1254

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1206

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1194
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<210> 34
<211> 1182
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> Dang tién chit tdng hop cua IL-2(Gly3Ser)3-ving ngoai bdo cua IL-2R
<400> 34
atggacagga tgcaactcct gtcttgcatt gcactaagtc ttgcacttgt cacaaacagt 60
gcacctactt caagttctac aaagaaaaca cagctacaac tggagcattt actgctggat 120
ttacagatga ttttgaatgg aattaataat tacaagaatc ccaaactcac caggatgctc 180
acatttaagt tttacatgcc caagaaggcc acagaactga aacatcttca gtgtctagaa 240
gaagaactca aacctctgga ggaagtgcta aatttagctc aaagcaaaaa ctttcactta 300
agacccaggg acttaatcag caatatcaac gtaatagttc tggaactaaa gggatctgaa 360
acaacattca tgtgtgaata tgctgatgag acagcaacca ttgtagaatt tctgaacaga 420
tggattacct tttgtcaaag catcatctca acactgactg gtggaggttc tggtggaggt 480
tcaggtggag -gttcggagct ctgtgacgat gacccgccag agatcccaca cgccacattc 540
aaagccatgg cctacaagga aggaaccatg ttgaactgtg aatgcaagag aggtttccgc 600
agaataaaaa gcgggtcact ctatatgctc tgtacaggaa actctagcca ctcgtcctgg 660
gacaaccaat gtcaatgcac aagctctgcc actcggaaca caacgaaaca agtgacacct 720
caacctgaag aacagaaaga aaggaaaacc acagaaatgc aaagtccaat gcagccagtg 780
gaccaagcga gccttccagg tcactgcagg gaacctccac catgggaaaa tgaagccaca 840
gagagaattt atcatttcgt ggtggggcag atggtttatt atcagtgcgt ccagggatac 900
agggctctac acagaggtcc tgctgagagc gtctgcaaaa tgacccacgg gaagacaagg 960
tggacccagce cccagctcat atgcacaggt gaaatggaga ccagtcagtt tccaggtgaa 1020
gagaagcctc aggcaagccc cgaaggccgt cctgagagtg agacttcctg cctcgtcaca 1080
acaacagatt ttcaaataca gacagaaatg gctgcaacca tggagacgtc catatttaca 1140
acagagtacc agggtggaca tcaccatcac catcactaat aa 1182
<210> 35
<211> 13
<212> ADN
<213> Trinh tu nhé&n tao
<220>
<223> Trinh tyu kozak bao thu
<400> 35
gccgecrcca ugg 13
<210> 36
<211> 396
<212> PRT
<213> Trinh tyu nhédn tao
<220>
<223> Dang tién chit tdng hop cua IL-2(Gly3Ser)3-ving ngoai bdo cua IL-2R
<400> 36
Met Tyr Ser Met Gln Leu Ala Ser Cys Val Thr Leu Thr Leu Val Leu
1 5 10 15
Leu Val Asn Ser Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala
20 25 30
Glu Ala Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu
35 40 45
Glu Gln Leu Leu Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn
50 55 60
Tyr Arg Asn Leu Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu
65 70 75 80
Pro Lys Gln Ala Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu
85 90 95
Leu Gly Pro Leu Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe
100 105 110
Gln Leu Glu Asp Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val
115 120 125
Val Lys Leu Lys Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp
130 135 140
Glu Ser Ala Thr Val Val Asp Phe, Leu Arg Arg Trp Ile Ala Phe Cys
145 150 155 160
Gln Ser Ile Ile Ser Thr Ser Pro Gln Gly Gly Gly Ser Gly Gly Gly
165 170 175
Ser Gly Gly Gly Ser Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro
180 185 190
Asn Ala Thr Phe Lys Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn
195 200 205 °
Cys Glu Cys Lys Arg Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met
210 215 220
Arg Cys Leu Gly Asn Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn
225 230 235 240
Ser His Asp Lys Ser Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln
245 250 255
Lys Glu Gln Gln Thr Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met
260 265 270
His Gln Glu Asn Leu Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys
275 280 285
His Glu Asp Ser Lys Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val
290 295 300
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His Tyr Glu Cys Ile Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro Ala
305 310 315 320
Ile Ser Ile Cys Lys Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro
325 330 335
Gln Leu Thr Cys Val Asp Glu Arg Glu His His Arg Phe Leu Ala Ser
340 345 350
Glu Glu Ser Gln Gly Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr Ser
355 360 365
Cys Pro Ile Thr Thr Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr Ala
370 375 380
Met Thr Glu Thr Phe Val Leu Thr Met Glu Tyr Lys
385 390 395
<210> 37
<211> 396
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Dang hoan thién téng hop cua IL-2(Gly3Ser)3-ving ngoal bido cua IL-2R
<400> 37
Met Asp Ser Met Gln Leu Ala Ser Cys Val Thr Leu Thr Leu Val Leu
1 5 10 15
Leu Val Asn Ser Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala
20 25 30
Glu Ala Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu
35 40 45
Glu Gln Leu Leu Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn
50 55 60
Tyr Arg Asn Leu Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu
65 70 75 80
Pro Lys Gln Ala Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu
85 90 95
Leu Gly Pro Leu Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe
100 105 110
Gln Leu Glu Asp Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val
115 120 125
Val Lys Leu Lys Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp
130 135 140
Glu Ser Ala Thr Val Val Asp Phe Leu Arg Arg Trp Ile Ala Phe Cys
145 150 155 160
Gln Ser Ile Ile Ser Thr Ser Pro Gln Gly Gly Gly Ser Gly Gly Gly
165 170 175
Ser Gly Gly Gly Ser Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro
180 185 190
Asn Ala Thr Phe Lys Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn
195 200 205
Cys Glu Cys Lys Arg Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met
210 215 220
Arg Cys Leu Gly Asn Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn
225 230 235 240
Ser His Asp Lys Ser Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln
245 250 255
Lys Glu Gln Gln Thr Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met
260 ' 265 270
His Gln Glu Asn Leu Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys
275 280 ' 285
His Glu Asp Ser Lys Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val
290 295 300
His Tyr Glu Cys Ile Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro Ala
305 310 : 315 320
Ile Ser Ile Cys Lys Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro
325 330 . 335
Gln Leu Thr Cys Val Asp Glu Arg Glu His His Arg Phe Leu Ala Ser
340 345 350
Glu Glu Ser Gln Gly Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr Ser
355 360 365
Cys Pro Ile Thr Thr Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr Ala
370 375 380
Met Thr Glu Thr Phe Val Leu Thr Met Glu Tyr Lys
385 390 395
<210> 38 ’
<211> 397
<212> PRT
<213> Trinh tu nhén tao
<220> ’
<223> Dang tién chéit tédng hop ciia IL-2(Gly4Ser)5-ving ngoai bdo cua IL-2R
<400> 38
Met Asp Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu
1 5 10 15
Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu
20 25 30
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Gln Leu Glu His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile
35 40 45
Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe
50 55 60
Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu
65 70 75 80
Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys
85 90 95
Asn Phe His Leu Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile
100 105 . 110
Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala
115 120 125
Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe
130 135 140
Cys Gln Ser Ile Ile Ser Thr Leu Thr Gly Gly Gly Gly Ser Gly Gly
145 150 ' 155- 160
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
165 170 175
Gly Ser Glu Leu Cys Asp Asp Asp Pro Pro Glu Ile Pro His Ala Thr
180 185 190
Phe Lys Ala Met Ala Tyr Lys Glu Gly Thr Met Leu Asn Cys Glu Cys
195 200 205
Lys Arg Gly Phe Arg Arg Ile Lys Ser Gly Ser Leu Tyr Met Leu Cys
210 215 220
Thr Gly Asn Ser Ser His Ser Ser Trp Asp Asn Gln Cys Gln Cys Thr
225 230 235 240
Ser Ser Ala Thr Arg Asn Thr Thr Lys Gln Val Thr Pro Gln Pro Glu
245 250 255
Glu Gln Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro Met Gln Pro
260 265 270
Val Asp Gln Ala Ser Leu Pro Gly His Cys Arg Glu Pro Pro Pro Trp
275 280 285
Glu Asn Glu Ala Thr Glu Arg Ile Tyr His Phe Val Val Gly Gln Met
290 295 300
Val Tyr Tyr Gln Cys Val Gln Gly Tyr Arg Ala Leu His Arg Gly Pro
305 310 315 320
Ala Glu Ser Val Cys Lys Met Thr His Gly Lys Thr Arg Trp Thr Gln
325 330 335
Pro Gln Leu Ile Cys Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly
340 345 350
Glu Glu Lys Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr
355 360 365
Ser Cys Leu Val Thr Thr Thr Asp Phe Gln Ile Gln Thr Glu Met Ala
370 375 380
Ala Thr Met Glu Thr Ser Ile Phe Thr Thr Glu Tyr Gln
385 390 395
<210> 39
<211> 377
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Dang hoan thién téng hop cla IL-2 cta ngudi (Gly4Ser)5-viing ngoai bio cua IL-2R
<400> 39
Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His
1 5 10 15
Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys
20 25 30
Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys
35 40 - 45
Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys
50 55 60
Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu
65 70 75 80
Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu Leu
85 90 95
Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala
100 105 110
Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys Gln Ser Ile
115 120 125
Ile Ser Thr Leu Thr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
130 135 140
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Leu
145 150 155 160
Cys Asp Asp Asp Pro Pro Glu Ile Pro His Ala Thr Phe Lys Ala Met
165 170 175
Ala Tyr Lys Glu Gly Thr Met Leu Asn Cys Glu Cys Lys Arg Gly Phe
. 180 185 190
Arg Arg Ile Lys Ser Gly Ser Leu Tyr Met Leu Cys Thr Gly Asn Ser
195 200 205
Ser His Ser Ser Trp Asp Asn Gln Cys Gln Cys Thr Ser Ser Ala Thr
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215
Val

210
Asn

220

Thr Gln Glu
230

Met

Thr Thr Gln Glu Gln Glu

240
Ala

Pro
235
Gln

Arg Pro
225

Arg

Lys Lys

Thr Glu
245
His

Thr Gln Met
250

Pro

Val Gln
255

Glu

Lys Ser Pro Pro Asp

Glu Glu Asn Ala

270
Tyr

Pro Pro
265

Val

Ser Leu Pro Gly

260
Ile

Cys Arg Trp

Phe Val
280
Leu

Gln Met Val
285

Ala

Thr Glu Arg His Gln

275
Gln

Tyr Gly Tyr
Ala
295

Lys

Val
290
Lys

Pro Glu Ser Val

300
Gln

Cys Gly Tyr Arg His Arg Gly

Thr Thr
315
Pro

Gln Ile
320

Pro

Met Thr His Gly Pro

310
Glu

Cys Leu
305

Cys

Arg Trp

Glu Met Thr
325

Glu

Thr Gln Phe Glu

330
Ser

Gly Ser Gly Glu Lys

335
Gln Ala Glu Leu
345 .

Thr

Pro Glu Thr Ser -Val

340
Asp

Ser Gly Arg Pro Cys

350

Thr Thr Thr Phe Gln Ile Thr

355
Ile

Gln
360
Tyr

Glu Met Ala Ala

365

Met Glu

Thr Ser Phe Thr Thr Glu Gln

370
<210> 40
<211> 20
<212> PRT
<213>
<220>
<223>

<400> 40

375

Trinh tu nhén tao

@bc 1liér k&t (Gly4Ser)4

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

1

5

Gly Gly Gly Ser

<210>
<211>
<212>
<213>
<220>
<223>
<400>

41
25
PRT

41

20

Trinh tuy nhdn tao

Gbéc 1lién két (Gly4Ser)s

10

15

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

1

5

10

Gly Gly Gly Ser Gly Gly Gly Gly Ser

42
1215
ADN

<210>
<211>
<212>
<213>
<220>
<223> Dang
<400> 42
atggacagca
gcacccactt
cagcagcagc
atggagaatt
aagcaggcca
catgttctgg
agcaatatca
ttcgatgatg
agcatcatct
gaactgtgtc
aagaacggca
gtctatatgc
catgacaaat
acaacagaca
agggagccac
cagagtgttc
agcatctgca
gatgaaagag
tctcececgaga
acaactgcaa
caccatcact
<210> 43
<211> 360
<212> PRT
<213>
<220>
<223>

<400> 43

20

tién chit tdéng hop cta IL-2(Gly3Ser)3-viing ngoai bdo cua IL-2R

tgcagctcge
caagctctac
agcagcacct
acaggaacct
cagaattgaa
atttgactca
gagtaactgt
agtcagcaac
caacaagccc
tgtatgaccc
ccatcctaaa
gttgcttagg
cgagaaagca
tgcagaagcc
ctccttggaa
actacgagtg
agatgaagtg
aacaccaccg
gtgagacttc
tgacggagac
aataa

Trinh ty nhan tao

atcctgtgte
ttcaagctct
ggagcagctg
gaaactcccc
agatcttcag
aagcaaaagc
tgtaaaacta
tgtggtggac
tcaaggtgga
acccgaggtc
ctgtgaatgc
aaactcctgg
agttacagct
aacacagtct
acatgaagat
tattccggga
tgggaaaacg
atttctggct
ctgccccata
atttgtgctc

Trinh tyu nhén tao

25

acattgacac
acagcggaag
ttgatggacc
aggatgctca
tgcctagaag
tttcaattgg
aagggctctg
tttctgagga
ggttctggtg
cccaatgcca
aagagaggtt
agcagcaact
caacttgaac
atgcaccaag
tccaagagaa
tacaaggctc
gggtggactc
agtgaggaat
accaccacag
acaatggagt

ttgtgctcct
cacagcagca
tacaggagct
ccttcaaatt
atgaacttgg
aagatgctga
acaacacatt
gatggatagc
gaggttcagg
cattcaaagc
tccgaagact
gccagtgcac
accagaaaga
agaaccttac
tctatcattt
tacagagagg
agccccagct
ctcaaggaag
acttcccaca

ataagggtgg

Dang hoan thién tdng hop cia IL-2(Gly3Ser)2-ving

15

tgtcaacagc
gcagcagcag
cctgagcagg
ttacttgccce
acctctgcgg
gaatttcatc
tgagtgccaa
cttctgtcaa
tggaggttcg
cctctcctac
aaaggaattg
cagcaactcc
gcaacaaacc
aggtcactgc
cgtggaagga
tcctgcectatt
cacatgtgta
cagaaattct
acccacagaa
acatcaccat

ngoail bdo cua IL-2R

Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His

1

5

10

-890-
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1215



Leu Leu Leu

Asn Pro Lys

35

Lys Ala Thr

50

Pro Leu Glu

65

Arg Pro Arg

Lys GL
Thr Il

Ile Se
13

Asp As

145

y Ser

e Val
115

r Thr

0

P Asp

Tyr Lys Glu

Arg Il

e Lys

His Ser Ser

195

Asn Thr Thr

21

0

Lys Thr Thr

225

Leu Pro Gly

Glu Arg Ile

Val G1

n Gly
275

Lys Met Thr

29
Thr G1
305

0
y Glu

Ala Ser Pro

Thr Thr Asp

Ser Il

<210>
<211>
<212>
<213>
<220>
<223>
<400>

e Phe
355
44
380
PRT
Trinh

Asp
20

Leu
Glu
Glu
Asp
Glu
100
Glu
Leu
Pro

Gly

Ser
180

Trp

Lys

His

Tyr
260
Tyr

Phe
340
Thr

Leu
Thr
Leu
Val
Leu
85

Thr
Phe
Thr
Pro
Thr

165
Gly

Glu
Gly
325
Gln

Thr

tu nhan

Gln
Arg
Lys
Leu
70

Ile
Thr
Leu
Gly
Glu
150
Met
Ser
Asn
Val
Gln
230
Arg

Phe

Ala

Thr
310
Arg
Ile

Glu

tao

Met
Met
His
55

Asn
Ser
Phe
Asn
Gly
135
Ile
Leu
Leu
Gln
Thr

215
Ser

Glu:

Val
Leu
Thr

295
Ser

Ile
Leu
40

Leu
Leu
Asn
Met
Arg
120
Gly
Pro
Asn
Tyr
Cys

200
Pro

Pro
Val
His
280
Arg
Gln
Glu
Thr

Gln
360

Leu
25

Thr
Gln
Ala
Ile
Cys
105
Trp
Ser
His
Cys
Met
185
Gln
Gln
Met
Pro
Gly
265
Arg
Trp
Phe

Ser

Glu
345

Asn
Phe
Cys
Gln
Asn
90

Glu
Ile
Gly
Ala
Glu
170
Leu
Cys
Pro
Gln
Pro
250
Cln
Cly
Thx
Pro
Glu

330
Met

40158

Gly
Lys
Leu
Ser

75
Val

Tyr

Thr
Gly
Thr
155
Cys
Cys
Thr

Glu

Pro
235

Trp
Met
Pro
Gln
Gly
315

Thr

Ala

Ile Asn

Phe
Glu
60

Lys

Ile

Tyr
45
Glu

Asn

Val

Ala Asp

Phe
Gly
140
Phe
Lys
Thr
Ser
Glu
220
Val
Glu
Val
Ala
Pro
300
Glu

Ser

Ala

Cys
125
Ser
Lys
Arg
Gly
Ser
205
Gln
Asp
Asn
Tyr
Glu
285
Gln
Glu
Cys

Thr

Asn
30

Met
Glu
Phe
Leu
Glu
110
Gln
Glu
Ala
Gly
Asn
190
Ala
Lys
Gln
Glu
Tyr
270

Ser

Leu

Lys E

Leu

Met
350

Tyr
Pro
Leu
His
Glu
95

Thr
Ser
Leu
Met
Phe
175
Ser
Thr
Glu
Ala
Ala
255
Gln

Val

Ile

Val
335
Glu

Dang tién ch&t tdng hop cia IL-2(Gly3Ser)2-ving ngoai

44

Met Asp Arg Met

1

Val Thr Asn

Gln Le

Asn As

50
‘Tyr Me
65

u Glu
35
n Tyr

t Pro

Glu Glu Leu

Asn Phe His

Val Le

Asp G1
13
Cys G1
145
Ser G1

Lys Al

Arg Gl

u Glu
115

u Thr

0

n Ser

u Leu
a Met

y Phe
195

Gly Asn Ser

21
Ser Al

0
a Thr

Ser
20

His
Lys
Lys
Lys
Leu
100
Leu
Ala
Ile
Cys
Ala
180
Arg

Ser

Arg

Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu

5
Ala

Leu
Asn
Lys
Pro
85

Arg
Lys
Thr
Ile
Asp

165
Tyr

Arg

His

Asn

Pro
Leu
Pro
Ala
70

Leu
Pro
Gly
Ile
Ser
150
Asp
Lys
Ile

Ser

Thr

Thr
Leu
Lys
55

Thr
Glu
Arg
Ser
Val
135
Thr
Asp
Glu
Lys
Ser

215
Thr

Ser
Asp
40

Leu
Glu
Glu
Asp
Glu
120
Glu
Leu
Pro

Gly

Ser
200

Trp

Lys

Ser
25

Leu
Thr
Leu
Val
Leu
105
Thr
Phe
Thr
Pro
Thr
185
Gly

Asp

Gln

10
Ser

Gln

Arg’

Lys
Leu
90

Ile
Thr
Leu
Gly
Glu
170
Met
Ser

Asn

Val

Thr
Met
Met
His
75

Asn
Ser
Phe
Asn
Gly
155
Ile
Leu
Leu

Gln

Thr

Lys
Ile
Leu
60

Leu
Leu
Asn
Met
Arg .
140
Gly
Pro
Asn
Tyr
‘Cys

220
Pro

Lys
Leu
45

Thr
Gln
Ala
Ile
Cys
125
Trp
Ser
His
Cys
Met
205

Gln

Gln

-90-

Thr
30

Asn
Phe
Cys
Gln
Asn
110
Glu
Ile
Gly
Ala
Glu
190
Leu

Cys

Pro

Ala
15

Gln
Gly
Lys
Leu
Ser
95

Val
Tyr
Thr
Gly
Thr
175
Cys
Cys
Thr

Glu

Lys
Lys
Lys
Leu
80

Leu

Ala

Ile

'Cys

Ala
160
Arg
Ser
Arg
Ar

Ser
240
Thr
Cys
Cys
Cys
Gln
320
Thr

Thr

Leu
Leu
Ile
Phe
Glu
80

Lys
Ile
Ala
Phe
Gly
160
Phe
Lys
Thr

Ser

Glu

cua IL-2R



40158

225 230 235 240
Gln Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro Met Gln Pro Val
245 250 255
Asp Gln Ala Ser Leu Pro Gly His Cys Arg Glu Pro Pro Pro Trp Glu
260 265 270

Asn Glu Ala Thr Glu Arg Ile Tyr His Phe Val Val Gly Gln Met Val
- 275 280 285

Tyr Tyr Gln Cys Val Gln Gly Tyxr Arg Ala Leu His Arg Gly Pro Ala
290 295 300

Glu Ser Val Cys Lys Met Thr His Gly Lys Thr Arg Trp Thr Gln Pro

305 310 - 315 320

Gln Leu Ile Cys Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly Glu

. 325 330 335

Glu Lys Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr Ser

340 345 350
Cys Leu Val Thr Thr Thr Asp Phe Gln Ile Gln Thr Glu Met Ala Ala
355 360 ) 365

Thr Met Glu Thr Ser Ile Phe Thr Thr Glu Tyr Gln
370 375 380

<210> 45

<211> 355

<212> PRT

<213> Trinh ty nhin tao

<220>

<223> Dang hoan thién tdédng hop cua IL-2(Gly3)-ving ngoai bao cua IL-2R

<400> 45

2la Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Lev Glu His

1 5 10 15
Leu Leu Leu Asp Leu Gln Met Ile Leau Asn Gly 'Ile Asn Asn Tyr Lys
29 25 30
Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys
35 40 45
Lys Alg Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys
50 55 60
Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu
65 70 75 80
Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu Leu
85 90 95
Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala
' 100 105 110
Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys Gln Ser Ile
115 120 125
Iile Ser Thr Leu Thr Gly Gly Gly Glu Leu Cys Asp Asp Asp Pro Pro
130 135 140
Glu Ile Pro His Ala Thr Phe Lys Ala Met Ala Tyr Lys Glu Gly Thr
145 150 155 160
Met Leu Asn Cys Glu Cys Lys Arg Gly Phe Arg Arg Ile Lys Ser Gly
165 170 175
Ser Leu Tyr Met Leu Cys Thr Gly Asn Ser Ser His Ser Ser Trp Asp
180 185 190
Asn Gln Cys Gln Cys Thr Ser Ser Ala Thr Arg Asn Thr Thr Lys Gln
195 200 205
Val Thr Pro Glan Pro Glu Glu Gln Lys Glu Arg Lys Thr Thr Glu Met
210 - 215 220
Gln Ser Pro Met Gln Pro Val Asp Gln Ala Ser Leu Pro Gly His Cys
225 230 235 240
Arg Glu Pro Pro Pro Trp Glu Asn Glu Ala Thr Glu Arg Ile Tyr His
245 250 255
Phe Val Val Gly Gln Met Val Tyr Tyr Gln Cys Val Gln Gly Tyr Arg
260 - 265 270
Ala Leu His Arg Gly Pro Ala Glu Ser Val Cys Lys Met Thr His Gly
275 280 285
Lys Thr Arg Trp Thr Gln Pro Gln Leu Ile Cys Thr Gly Glu Met Glu
290 295 300
Thr Ser Gln Phe Pro Gly Glu Glu Lys Pro Gln Ala Ser Pro Glu Gly
305 310 315 320
Arg Pro Glu Ser Glu Thr Ser Cys Leu Val Thr Thr Thr Asp Phe Gln
325 330 335
Ile Gln Thr Glu Met Ala Ala Thr Met Glu Thr Ser Ile Phe Thr Thr
340 345 350
Glu Tyr Gln
355
<210> 46
<211> 375
<212> PRT
<213> Trinh tu nhan tao
<220> .
<223> Dang tién chit téng hgp cia IL-2(Gly3)-ving ngoai bao cua IL-2R

<400> 46

-01-
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Gln Ile
10

Ser

Ala Ala
15

Gln

Met Asp Arg Met Leu Leu Ser Cys Leu Ser Leu Leu

Ala Thr Thr Thr

30
Asn

Val Thr Ser Leu

25
Leu

Ser Pro Ser
20

His

Asn Lys Lys

Gln Met Ile Leu Ile

45
Thr

Gln Glu Leu Leu Leu

35
Tyr

Leu Asp
40

Leu

Gly

Thr Met Leu Phe Phe

60
Leu

Asn Asn Pro
50

Met

Asn Lys Lys Arg Lys

Thr Gln Glu
80

Lys

His Leu
75
Asn

Ala
70
Leu

Tyr Pro Glu Leu

65
Glu

Lys Lys Lys Cys

Glu Glu Glu Val Ala Gln Ser

95
Val

Leu Leu
90

Ile

Pro
85
Arg

Leu Lys

Ile Asn Ile
110

Glu

Leu Ser Asn
105

Thr

Leu Pro
100

Leu

Asn Phe His Arg Asp

Val Glu Thr
115

Thr

Glu
120
Glu

Leu Lys Gly Ser Phe Met Cys Ala

125
Trp

Tyr
Glu. Thr
130
Gln

Ala Ile Val
135

Thr

Asp Phe Leu Asn Arg Ile Thr Phe

140

Ile Ile Ser Leu Thr Gly Glu Leu

150
Ile

Cys Ser
145

Asp

Gly Gly
155

Phe

Cys Asp
160
Glu Tyxr
165

Met

Ala Thr
170

Cys

Ala Met Ala
175

Arg

Asp Pro Pro Pro His Lys

Thr
180
Gly

Glu Glu
185

Leu

Phe
190
Ser

Lys Gly Leu Asn Cys Lys Arg Gly Arg

Met His
200
Gln

Thr Asn Ser
205

Ala

Ser Ser Leu
195
Trp

Ile Lys Tyr Cys Gly

Gln Ser Thr Asn

220
Gln

Ser Asn Thr Ser

210
Thr

Ser Asp Cys
215

Pro

Cys Arg
Thr
225
Thr

Gln Val Thr
230

Ser

Gln Glu Glu
235

Val

Lys Pro Lys Glu Arg Lys

240
Thr Glu Met Gln Leu
245

Arg

Met Gln Pro Gln Ala

250
Trp

Pro Asp Ser

255
Glu Glu Glu Ala Thr
270

Gln

Pro Asn Glu
265

Gln

Pro Gly His Cys Pro Pro

260

Arg Ile Tyr His Phe Val Val Met Val Val

275
Tyr

Gly
280
Arg

Tyr Tyr
285

Ser

Cys
Ala Glu
300
Gln

His Pro Val
295

Arg

Gln Gly
290

Thr

Arg Ala Leu Gly Cys Lys

Thr
310
Ser

Thr Gln Ile Thr

320
Ala

Pro Leu
315

Glu

Met His
305

Gly

Gly Lys Trp Cys

Glu Met Glu Thr

325
Arg

Gln Phe Glu Gln

335
Thr

Pro Gly Pro
330

Thr

Lys

Glu Glu Glu
345

Met

vVal
350
Glu

Ser Pro Gly Pro Ser Ser Leu

340
Gln

Cys
Thr Phe
355
Thr

Ile Gln Thr Glu
360
Gln

375

Ala Ala Thr Met Thr

365

Asp Ser
Phe
370
<210> 47
<211> 1170
<212> ADN
<213> Trinh
<220>
<223>

Ile Thr Glu Tyr

tu nhén tao
Dang tién chit tdng hop cua IL-2(Gly3Ser)2-ving ngoai bio clia IL-2R

<400> 47

atggacagga
gcacctactt
ttacagatga
acatttaagt
gaagaactca
agacccaggg
acaacattca
tggattacct
tcagagctct
tacaaggaag
gggtcactct
caatgcacaa
cagaaagaaa
cttccaggtce
catttcgtgg
agaggtcctg
cagctcatat
gcaagccccg
caaatacaga
ggtggacatc
<210> 48

<211> 1155
<212> ADN

tgcaactcct
caagttctac
ttttgaatgg
tttacatgcc
aacctctgga
acttaatcag
tgtgtgaata
tttgtcaaag
gtgacgatga
gaaccatgtt
atatgctctg
gctctgccac
ggaaaaccac
actgcaggga
tggggcagat
ctgagagcgt
gcacaggtga
aaggccgtcc
cagaaatggc
accatcacca

gtcttgcatt
aaagaaaaca
aattaataat
caagaaggcc:
ggaagtgcta
caatatcaac
tgctgatgag
catcatctca
cccgccagag
gaactgtgaa
tacaggaaac
tcggaacaca
agaaatgcaa
acctccacca
ggtttattat
ctgcaaaatg
aatggagacc
tgagagtgag
tgcaaccatg
tcactaataa

<213> Trinh tu nhén tao

gcactaagtc
cagctacaac
tacaagaatc
acagaactga
aatttagctc
gtaatagttc
acagcaacca
acactgactg
atcccacacg
tgcaagagag
tctagccact
acgaaacaag
agtccaatgc
tgggaaaatg
cagtgcgtcc
acccacggga
agtcagtttc
acttcctgcecce
gagacgtcca

ttgcacttgt
tggagcattt
ccaaactcac
aacatcttca
aaagcaaaaa
tggaactaaa
ttgtagaatt
gtggaggttc
ccacattcaa
gtttccgcag
cgtecctggga
tgacacctca
agccagtgga
aagccacaga
agggatacag
agacaaggtg
caggtgaaga
tcgtcacaac
tatttacaac

-02-

cacaaacagt
actgctggat
caggatgctc
gtgtctagaa
ctttcactta
gggatctgaa
tctgaacaga
tggtggaggt
agccatggcc
aataaaaagc
caaccaatgt
acctgaagaa
ccaagcgagc
gagaatttat
ggctctacac
gacccagccc
gaagcctcag
aacagatttt
agagtaccag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1170



<220>
<223> Dang
<400> 48
atggacagga
gcacctactt
ttacagatga
acatttaagt
gaagaactca
agacccaggg
acaacattca
tggattacct
gatgacccgce
atgttgaact
ctctgtacag
gccactcgga
accacagaaa
agggaacctc
cagatggttt
agcgtctgca
ggtgaaatgg
cgtcctgaga
atggctgcaa
caccatcact
<210> 49
<211> 1221
«<212> ADN
<213>
<220>
<223> Dang
<400> 49
atggacagga
gcacctactt
ttacagatga
acatttaagt
gaagaactca
agacccaggg
acaacattca
tggattacct
ggtggatctg
tgtgacgatg
ggaaccatgt
tatatgctct
agctctgcca
aggaaaacca
cactgcaggg
gtggggcaga
gctgagagcyg
tgcacaggtg
gaaggccgtc
acagaaatgg
caccatcacc
<210> 50
<211> 15
<212> PRT
<213>
<220>
<223>

<400> 50

40158

tiédn chét téng hop ciia IL-2(Gly3)-ving ngoai bio cua IL-2R

tgcaactcct
caagttctac
ttttgaatgg
tttacatgcc
aacctctgga
acttaatcag
tgtgtgaata
tttgtcaaag
cagagatccc
gtgaatgcaa
gaaactctag
acacaacgaa
tgcaaagtcc
caccatggga
attatcagtg
aaatgaccca
agaccagtca
gtgagacttc
ccatggagac
aataa

tidn chét tdéng hop cta IL-2(Gly4Ser)S5-ving ngoal bdo cua IL-2R

tgcaactcct
caagttctac
ttttgaatgg
tttacatgcc
aacctctgga
acttaatcag
tgtgtgaata
tttgtcaaag
gtggaggtgg
acccgccaga
tgaactgtga
gtacaggaaa
ctcggaacac
cagaaatgca
aacctccacc
tggtttatta
tctgcaaaat
aaatggagac
ctgagagtga
ctgcaaccat
atcactaata

gtcttgcatt
aaagaaaaca
aattaataat
caagaaggcc
ggaagtgcta
caatatcaac
tgctgatgag
catcatctca
acacgccaca
gagaggtttc
ccactcgtcc
acaagtgaca
aatgcagcca
aaatgaagcc
cgtccaggga
cgggaagaca
gtttccaggt
ctgcctegtce
gtccatattt

Trinh tu nhan tao

gtcttgcatt
aaagaaaaca
aattaataat
caagaaggcc
ggaagtgcta
caatatcaac
tgctgatgag
catcatctca
atcaggtgga
gatcccacac
atgcaagaga
ctctagccac
aacgaaacaa
aagtccaatg
atgggaaaat
tcagtgcgte
gacccacggg
cagtcagttt
gacttcctgce
ggagacgtcc
a

Trinh tyu nhé&n tao

Gbc lién két (Gly4Ser)3

gcactaagtc
cagctacaac
tacaagaatc
acagaactga
aatttagctc
gtaatagttc
acagcaacca
acactgactg
ttcaaagcca
cgcagaataa
tgggacaacc
cctcaacctg
gtggaccaag
acagagagaa
tacagggctc
aggtggaccc
gaagagaagc
acaacaacag
acaacagagt

gcactaagtc
cagctacaac
tacaagaatc
acagaactga
aatttagctc
gtaatagttc
acagcaacca
acactgactg
ggtggatccg
gccacattca
ggtttccgca
tcgtcectggg
gtgacacctc
cagccagtgg
gaagccacag
cagggataca
aagacaaggt
ccaggtgaag
ctcgtcacaa
atatttacaa

ttgcacttgt
tggagcattt
ccaaactcac
aacatcttca
aaagcaaaaa
tggaactaaa
ttgtagaatt
gtggaggtga
tggcctacaa
aaagcgggtc
aatgtcaatg
aagaacagaa
cgagccttcc
tttatcattt
tacacagagg
agccccagcet
ctcaggcaag
attttcaaat
accagggtgg

ttgcacttgt
tggagcattt
ccaaactcac
aacatcttca
aaagcaaaaa
tggaactaaa
ttgtagaatt
gtggaggtgg
gtggaggtgg
aagccatggc
gaataaaaag
acaaccaatg
aacctgaaga
accaagcgag
agagaattta
gggctctaca
ggacccagcc
agaagcctca
caacagattt
cagagtacca

cacaaacagt
actgctggat
caggatgctc
gtgtctagaa
ctttcactta
gggatctgaa
tctgaacaga
gctctgtgac
ggaaggaacc
actctatatg
cacaagctct
agaaaggaaa
aggtcactgc
cgtggtgggg
tcctgctgag
catatgcaca
ccccgaaggc
acagacagaa
acatcaccat

cacaaacagt
actgctggat
caggatgctc
gtgtctagaa
ctttcactta
gggatctgaa
tctgaacaga
atcaggtgga
atctgagctc
ctacaaggaa
cgggtcactc
tcaatgcaca
acagaaagaa
ccttccaggt
tcatttcgtg
cagaggtcct
ccagctcata
ggcaagcccce
tcaaatacag
gggtggacat

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

1
<210>
<211>
<212>
<213>
<220>
<223>
<400>

51
10
PRT

51

Gbéc lién két

5

Trinh tyu nhan tao

(Gly4Ser)2

10

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1
<210> 52
<211> 5
<212> PRT
<213>
<220>
<223>

<400> 52

Gbéc lién két

5

Gly Gly Gly Gly Ser

1

<210> 53

5

Trinh tu nhédn tao

(Gly4Ser)1

10

-03-

15

60
120
180
240
300
360
420
480 -
540
600
660
720
780
840
900
960
1020
1080
1140
1155

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1221



<211>
<212>
<213>

<220>

<223>
<400>

10
ADN
Trinh

Trinh
53

gccaccatgg

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

<220>

<223>

54
412
PRT
Trinh

ty nhén tao

ty kozak

tu nhan tao

polyhistidin

<400> 54

Met
1
Leu
Glu
Glu
Tyr

65
Pro

Val

Giu
145
Gln
Gly
Leu
Tyr
Arg
225
Ser
Val
Met
Cys
His
305
Lys
Gly
Glu
Ser
Pro

385
Met

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

Asp
Val
Ala
Gln
50

Arg
Lys
Gly
Leu
Lys
130
Ser
Ser
Gly
Tyr
Lys
210
Leu
Asn
Thr
Gln
Arg
290
Phe
Ala
Lys
His
Ser
370

Gln

Glu

<220>

<223>

<400> 55

55
417
PRT
Trinh

Sexr
Asn
Gln

35
Leu

Pro
Glu
115
Leu

Ala

Ile

Lys
Cys
Ala
Lys
275
Glu
Val
Leu
Thr
His
355
Pro

Pro

Tyr

Met
Ser
20

Gln

Leu

Leu
100
Asp
Lys
Thr
Ile
Gly
180
Pro
Gly
Glu

Gln

Gln
260

Pro

Pro
Glu
Gln
Gly
340
Arg
Glu

Thr

Lys

Gln
Ala

Gin

Ser
165
Gly

Pro

Thxr

Cys
245
Leu
Thr
Pro

Gly

Arg
325

Trp
Phe
Ser
Glu

Gly
405

ty nhén

Leu

Pro

Gln

Thr 35

Gly

Glu

Pro
Gln
310
Gly
Thr
Leu
Glu
Thr

390
Gly

tao

Ala
Thr
Gln
Leu
55

Pro
Leu
Val

Asn

Asp
135

. Asp

Leu
215
Tyr
Ser
His
Ser

Trp
295
Ser
Pro
Gln
Ala
Thr
375
Thr

His

va vung polyhistidin

Ser
Ser
Gln

40
Gln

Phe
120
Asn
Phe
Pro
Ser
Pro
200
Asn
Met
Asn
Gln
Met
280
Lys
Val
Ala
Pro
Ser
360
Ser

Ala

His

Cys
Ser
25

Gln
Glu

et

Asp

1 Asp

105
Ile

Thr
Leu
Gln
Gly
185
Asn
Cys
Arg
Ser
Lys
265
His
His
His
Ile
Gln
345
Glu
Cys

Met

His

Val
10

Ser
Gln
Leu
Leu
Leu
90

Leu
Ser
Phe
Arg
Gly
170
Gly
Ala
Glu
Cys
His
250
Glu
Gln
Glu
Tyxr
Ser
330
Leu
Glu
Pro

Thr

His
410

40158

Thr
Thr
Gln
Leu
Thr
75

Gln
Thr
Asn
Glu
Arg
155
Gly
Gly
Thr
Cys
Leu
235
ASpP
Gln
Glu
Asp
Glu
315
Ile
Thr
Ser
Ile
Glu

395
His

Leu

Gln
Ser
60

Phe
Cys
Gln
Ile
Cys
140
Trp
Gly
Gly
Phe
Lys

220
ly

Gln
Asn
Ser
300
Cys
Cys
Cys
Gln
Thr
380

Thr

His

Thr
Ser
Gln
45

Arg

Lys

'Leu

Ser
Arg
125
Gln
Ile
Gly
Ser
Lys
205
Arg
Asn
Ser
Thr
Leu
285
Lys
Ile
Lys
Val
Gly
365

Thr

Phe

Leu
Ser
30

Gln
Met
Phe
Glu
Lys
110
Val
Phe
Ala
Ser
Glu
190
Ala
Gly
Ser
Arg
Thr
270
Thr
Arg
Pro
Met
Asp
350
Ser

Thr

Val

Dang tién chit tdéng hop cia IL-2(Gly4Ser)4-viing ngoai

Val
15

Thr

Tyr
Asp
Ser
Thr
Asp
Phe
Gly
175
Leu
Leu
Phe
Trp
Lys
255
Thr
Gly
Ile
Gly
Lys
335
Glu
Arg

Asp

Leu

10

bio cua IL-2R+vung dém glyxin va ving

Leu
Ala
Leu
Asn
Leu
80

Glu
Phe
Val
Asp
Cys
160
Gly
Cys
Ser
Arg
Ser
240
Gln
Asp
His
Tyr
Tyr
320
Cys
Arg
Asn

Phe

Thr
400

Dang tién chét téng hgp ciia IL-2(Gly4Ser)5-ving ngoai bao clia IL-2R+ving dém glyxin

Met Asp Ser Met Gln Leu Ala Ser Cys Val Thr Leu Thr Leu Val Leu

1

5

10

15

Leu Val Asn Ser Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala

20

25

-94-

30
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Glu Ala Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu
35 40 45
Glu Gln Leu Leu Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn
50 55 60
Tyr Arg Asn Leu Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu
65 70 75 80
Pro Lys Gln Ala Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu
85 90 - 95
Leu Gly Pro Leu Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe
100 105 110
Gln Leu Glu Asp Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val
115 120 125
Val Lys Leu Lys Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp
130 135 - 140
Glu Ser Ala Thr Val Val Asp Phe Leu Arg Arg Trp Ile Ala Phe Cys
145 150 : 155 160
Gln Ser Ile Ile Ser Thr Ser Pro Gln Gly Gly Gly Gly Ser Gly Gly
165 170 175
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
180 185 190
Gly Ser Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro Asn Ala Thr
195 200 205
Phe Lys Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn Cys Glu Cys
210 215 220 -
Lys Arg Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met Arg Cys Leu
225 230 235 240
Gly Asn Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn Ser His Asp
245 250 255
Lys Ser Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln Lys Glu Gln
260 265 270
Gln Thr Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met His Gln Glu
275 280 285 :
Asn Leu Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys His Glu Asp
290 295 300
Ser Lys Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val His Tyr Glu
305 310 315 320
Cys Ile Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro Ala Ile Ser Ile
325 330 335
Cys Lys Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro Gln Leu Thr
340 345 350
Cys Val Asp Glu Arg Glu His His Arg Phe Leu Ala Ser Glu Glu Ser
355 360 365
Gln Gly Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr Ser Cys Pro Ile
370 375 380
Thr Thr Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr Ala Met Thr Glu
385 390 395 400
Thr Phe Val Leu Thr Met Glu Tyr Lys Gly Gly His His His His His
405 410 415
His
<210> 56
<211l> 408
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Dang tiédn chit tdng hop cua IL-2 (Gly3Ser)4-ving ngoal bdo cia IL-2R+viung dém glyxin
va viung polyhistidin
<400> 56
Met Asp Ser Met Gln Leu Ala Ser Cys Val Thr Leu Thr Leu Val Leu
1 5 10 15
Leu Val Asn Ser Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala
20 25 30
Glu Ala Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu
35 40 45
Glu Gln Leu Leu Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn
50 : 55 60
Tyr Arg Asn Leu Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu
65 70 75 80
Pro Lys Gln Ala Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu
85 90 95
Leu Gly Pro Leu Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe
100 105 110
Gln Leu Glu Asp Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val
115 120 125
Val Lys Leu Lys Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp
130 135 140
Glu Ser Ala Thr Val Val Asp Phe Leu Arg Arg Trp Ile Ala Phe Cys
145 150 155 160
Gln Ser Ile Ile Ser Thr Ser Pro Gln Gly Gly Gly Ser Gly Gly Gly
165 170 175
Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu Leu Cys Leu Tyr Asp Pro
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180 185 190
Pro Glu Val Pro Asn Ala Thr Phe Lys Ala Leu Ser Tyr Lys Asn Gly
195 200 205
Thr Ile Leu Asn Cys Glu Cys Lys Arg Gly Phe Arg Arg Leu Lys Glu
210 215 220
Leu Val Tyr Met Arg Cys Leu Gly Asn Ser Trp Ser Ser Asn Cys Gln
225 230 235 240
Cys Thr Ser Asn Ser His Asp Lys Ser Arg Lys Gln Val Thr Ala Gln
245 - 250 255
Leu Glu His Gln Lys Glu Gln Gln Thr Thr Thr Asp Met Gln Lys Pro
260 265 270
Thr Gln Ser Met His Gln Glu Asn Leu Thr Gly His Cys Arg Glu Pro
275 280 285
Pro Pro Trp Lys His Glu Asp Ser Lys Arg Ile Tyr His Phe Val Glu
290 295 300
Gly Gln Ser Val His Tyr Glu Cys Ile Pro Gly Tyr Lys Ala Leu Gln
305 310 315 320
Arg Gly Pro Ala Ile Ser Ile Cys Lys Met Lys Cys Gly Lys Thr Gly
325 330 335
Trp Thr Gln Pro Gln Leu Thr Cys Val Asp Glu Arg Glu His His Arg
340 345 350
Phe Leu Ala Ser Glu Glu Ser Gln Gly Ser Arg Asn Ser Ser Pro Glu
355 360 365
Ser Glu Thr Ser Cys Pro Ile Thr Thr Thr Asp Phe Pro Gln Pro Thr
370 375 380
Glu Thr Thr Ala Met Thr Glu Thr Phe Val Leu Thr Met Glu Tyr Lys
385 390 395 - 400
Gly Gly His His His His His His
405
<210> 57
<211> 404
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Dang hoan thién tdng hop cua IL-2(Gly3Ser)3-viing ngoai bdo cua IL-2R+vung dém glyxin
va viung polyhistidin
<400> 57
Met Asp Ser Met Gln Leu Ala Ser Cys Val Thr Leu Thr Leu Val Leu
1 5 10 15
Leu Val Asn Ser Ala Pro Thr Ser Ser Ser Thr Ser Ser Ser Thr Ala
20 25 30
Glu Ala Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln Gln His Leu
35 40 45
Glu Gln Leu Leu Met Asp Leu Gln Glu Leu Leu Ser Arg Met Glu Asn
50 55 60
Tyr Arg Asn Leu Lys Leu Pro Arg Met Leu Thr Phe Lys Phe Tyr Leu
65 70 75 80
Pro Lys Gln Ala Thr Glu Leu Lys Asp Leu Gln Cys Leu Glu Asp Glu
85 90 95
Leu Gly Pro Leu Arg His Val Leu Asp Leu Thr Gln Ser Lys Ser Phe
100 105 110
Gln Leu Glu Asp Ala Glu Asn Phe Ile Ser Asn Ile Arg Val Thr Val
115 120 125
Val Lys Leu Lys Gly Ser Asp Asn Thr Phe Glu Cys Gln Phe Asp Asp
130 135 140
Glu Ser Ala Thr Val Val Asp Phe Leu Arg Arg Trp Ile Ala Phe Cys
145 150 155 160
Gln Ser Ile Ile Ser Thr Ser Pro Gln Gly Gly Gly Ser Gly Gly Gly
165 170 175
Ser Gly Gly Gly Ser Glu Leu Cys Leu Tyr Asp Pro Pro Glu Val Pro
. 180 185 190
Asn Ala Thr Phe Lys Ala Leu Ser Tyr Lys Asn Gly Thr Ile Leu Asn
195 200 205 i
Cys Glu Cys Lys Arg Gly Phe Arg Arg Leu Lys Glu Leu Val Tyr Met
210 215 : 220
Arg Cys Leu Gly Asn Ser Trp Ser Ser Asn Cys Gln Cys Thr Ser Asn
225 230 235 240
Ser His Asp Lys Ser Arg Lys Gln Val Thr Ala Gln Leu Glu His Gln
245 250 255
Lys Glu Gln Gln Thr Thr Thr Asp Met Gln Lys Pro Thr Gln Ser Met
260 265 270
His Gln Glu Asn Leu Thr Gly His Cys Arg Glu Pro Pro Pro Trp Lys
275 280 285
His Glu Asp Ser Lys Arg Ile Tyr His Phe Val Glu Gly Gln Ser Val
290 295 300
His Tyr Glu Cys Ile Pro Gly Tyr Lys Ala Leu Gln Arg Gly Pro_Ala
305 310 315 320
Ile Ser Ile Cys Lys Met Lys Cys Gly Lys Thr Gly Trp Thr Gln Pro
325 330 335
Gln Leu Thr Cys Val -Asp Glu Arg Glu His His Arg Phe Leu Ala Ser
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340 345 350
Glu Glu Ser Gln Gly Ser Arg Asn Ser Ser Pro Glu Ser Glu Thr
355 360 365
Cys Pro Ile Thr Thr Thr Asp Phe Pro Gln Pro Thr Glu Thr Thr
370 375 380
Met Thr Glu Thr Phe Val Leu Thr Met Glu Tyr Lys Gly Gly His
385 390 395
His His His His
<210> 58
<211> 388
<212> PRT
<213> Trinh tu nhan tao
<220>

<223> Dang tién chit tdng hop cua IL-2(Gly3Ser)2-ving ngoai
va ving polyhistidin
<400> 58
Met Asp Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala
1 5 10 15
Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln
20 25 30
Gln Leu Glu His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly
35 40 45
Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys
50 55 60
Tyr Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu
65 70 75
Glu Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser
85 90 95
Asn Phe His Leu Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val
100 105 110
Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr
115 120 125
Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr
130 135 140
Cys Gln Ser Ile Ile Ser Thr Leu Thr Gly Gly Gly Ser Gly Gly
145 150 155
Ser Glu Leu Cys Asp Asp Asp Pro Pro Glu Ile Pro His Ala Thr
165 170 175
Lys Ala Met Ala Tyr Lys Glu Gly Thr Met Leu Asn Cys Glu Cys
180 185 190
Arg Gly Phe Arg Arg Ile Lys Ser Gly Ser Leu Tyr Met Leu Cys
195 200 205
Gly Asn Ser Ser His Ser Ser Trp Asp Asn Gln Cys Gln Cys Thr
210 215 220
Ser Ala Thr Arg Asn Thr Thr Lys Gln Val Thr Pro Gln Pro Glu
225 230 235
Gln Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro Met Gln Pro
245 250 255
Asp Gln Ala Ser Leu Pro Gly His Cys Arg Glu Pro Pro Pro Trp
260 265 270
Asn Glu Ala Thr Glu Arg Ile Tyr His Phe Val Val Gly Gln Met
275 280 285
Tyr Tyr Gln Cys Val Gln Gly Tyr Arg Ala Leu His Arg Gly Pro
290 295 300
Glu Ser Val Cys Lys Met Thr His Gly Lys Thr Arg Trp Thr Gln
305 310 315
Gln Leu Ile Cys Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly
325 330 335
Glu Lys Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr
340 345 350
Cys Leu Val Thr Thr Thr Asp Phe Gln Ile Gln Thr Glu Met Ala
355 360 365
Thr Met Glu Thr Ser Ile Phe Thr Thr Glu Tyr Gln Gly Gly His
370 375 380
His His His His
385
<210> 59
<211> 392
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Dang tién chit tdéng hop cua IL-2(Gly3Ser)3-viing ngoai
va ving polyhistidin
<400> 59
Met Asp Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala
1 5 . 10 15
Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln
20 25 30
Gln Leu Glu His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly
35 40 . 45
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Ser
Ala

His
400

bao

Leu
Leu
Ile
Phe
Glu
80

Lys
Ile
Ala
Phe
Gly
160
Phe
Lys
Thr
Ser
Glu
240
Val
Glu
val
Ala
Pro
320
Glu
Ser

Ala

His

Leu
Leu

Ile

cta IL-2R+ving dém glyxin

cla IL-2R+ving dém glyxin



Asn Asn
50

Tyr Met

65

Glu Glu

Asn Phe
Val Leu
Asp Glu
130
Cys Gln
145
Ser Gly
His Ala
Cys Glu
Met Leu

210
Gln Cys

[ 8]

Gln Pro
Met Gln
Pro Pro

Gly Gln
290

Arg Gly

305

Trp Thr

Phe Pro
Ser Glu

Glu Met
370
Gly Gly
385
<210> 60
<211> 39

Tyr
Pro
Leu
His
Glu
115
Thr
Ser
Gly
Thr
Cys
195
Cys
Thr

Glu

Pro

Trp
275
Met
Pro
Gln
Gly
Thr
355
Ala

His

6

<212> PRT
<213> Trinh

<220>

Lys
Lys
Lys
Leu
100
Leu
Ala
Ile
Gly
Phe
180

Lys

Thr

Val
260
Glu
Val
Ala
Pro
Glu
340
Ser
Ala

His

Asn
Lys
Pro
85

Arg
Lys
Thr

Ile

Ser
165

Lys

Arg
Gly
Ser
Gln
245

Asp

Asn

Gln
325
Glu
Cys
Thr

His

tu nhén

Pro Lys
55

Ala Thr

70

Leu Glu

Pro Arg
Gly Ser

Ile vVal
135

Ser Thr

150

Glu Leu

Ala Met
Gly Phe

Asn Ser
215
Ala Thr
230
Lys Glu
Gln Ala
Glu Ala
Tyr Gln
295
Ser Val
310
Leu Ile
Lys Pro
Leu Val
Met Glu
375

His His
390

tao

Leu
Glu
Glu
Asp
Glu
120
Glu
Leu
Cys
Ala
Arg
200
Ser
Arg
Arg
Ser
Thr
280
Cys
Cys
Cys
Gln
Thr
360

Thr

His

Thr
Leu
Val
Leu
105
Thr
Phe
Thr
Asp
Tyr
185
Arg
His
Asn
Lys
Leu
265
Glu
Val
Lys
Thr
Ala
345

Thr

Ser

Arg
Lys
Leu
90

Ile
Thr
Leu
Gly
Asp
170
Lys
Ile
Ser
Thr
Thr
250
Pro
Arg
Gln
Met
Gly
330
Ser

Thr

Ile

40158

Met
His
75

Asn
Ser
Phe
Asn
Gly
155
Asp
Glu
Lys
Ser
Thr
235
Thr
Gly
Ile
Gly
Thr
315
Glu
Pro

Asp

Phe

Leu
60

Leu
Leu
Asn
Met
Arg
140
Gly
Pro
Gly

Ser

Trp
220
Lys
Glu
His
Tyr
Tyr
300
His
Met
Glu

Phe

Thr
380

Thr
Gln
Ala
Ile
Cys
125
Trp
Ser
Pro
Thr
Gly
205
Asp
Gln
Met
Cys
His
285
Arg
Gly
Glu
Gly
Gln

365
Thr

Phe
Cys
Gln
Asn
110
Glu
Ile
Gly
Glu
Met
190
Ser
Asn
Val
Gln
Arg
270
Phe
Ala
Lys
Thr
Arg
350

Ile

Glu

Lys
Leu
Ser
95

Val
Tyr
Thr
Gly
Ile
175
Leu
Leu
Gln
Thr
Ser
255
Glu
Val
Leu
Thr
Ser
335
Pro

Gln

Tyr

<223> Dang tién chét tdéng hop ciia IL-2(Gly3Ser)4-viing ngoai
va viung polyhistidin

<400> 60

Met Asp
1

Val Thr

Gln Leu

Asn Asn
50

Tyr Met

65

Glu Glu

Asn Phe
Val Leu
Asp Glu
130
Cys Gln
145
Ser Gly
Pro Glu

Thr Met

Gly Ser
210

Arg
Asn
Glu
35

Tyr
Pro
Leu
His
Glu
115
Thr
Ser
Gly
Ile
Leu

195
Leu

Met
Ser
20

His
Lys
Lys
Lys
Leu
100
Leu
Ala
Ile
Gly
Pro
180

Asn

Tyr

Gln
5
Ala
Leu
Asn
Lys
Pro
85
Arg
Lys
Thr
Ile
Ser
165
His
Cys

Met

Leu Leu
Pro Thr
Leu Leu
Pro Lys
55
Ala Thr
70
Leu Glu
Pro Arg
Gly Ser
Ile Val
135
Ser Thr
150
Gly Gly
Ala Thr
Glu Cys

Leu Cys
215

Ser
Ser
Asp
40

Leu
Glu
Glu
Asp
Glu
120
Glu
Leu
Gly
Phe
Lys

200
Thr

Cys
Ser
25

Leu
Thr
Leu
Val
Leu
105
Thr
Phe
Thr
Ser
Lys
185
Arg

Gly

Ile
10

Ser
Gln
Arg
Lys
Leu
90

Ile
Thr
Leu
Gly
Glu
170
Ala

Gly

Asn

Ala
Thr
Met
Met
His
75

Asn
Ser
Phe
Asn
Gly
155
Leu
Met

Phe

Ser

Leu
Lys
Ile
Leu
60

Leu
Leu
Asn
Met
Arg
140
Gly
Cys
Ala

Arg

Ser
220

Ser
Lys
Leu
45

Thr
Gln
Ala
Ile
Cys
125
Trp
Ser
Asp
Tyr
Arg

205
His

-08-

Leu
Thr
30

Asn
Phe
Cys
Gln
Asn
110
Glu
Ile
Gly
Asp
Lys
190

Ile

Ser

Ala
15

Gln
Gly
Lys
Leu
Ser
95

Val
Tyr
Thr
Gly
Asp
175
Glu

Lys

Ser

Phe
Glu
80

Lys
Ile
Ala
Phe
Gly
160
Pro
Asn
Tyr
Cys
Pro
240
Pro
Pro
Val
His
Arg
320
Gln
Glu

Thr

Gln

bao

Leu
Leu
Ile
Phe
Glu
80

Lys
Ile
Ala
Phe
Gly
160
Pro
Gly

Ser

Trp

cta IL-2R+ving dém glyxin
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Asp Asn Gln Cys Gln Cys Thr Ser Ser Ala Thr Arg Asn Thr Thr

225

230 235

Gln Val Thr Pro Gln Pro Glu Glu Gln Lys Glu Arg Lys Thr Thr

245 250 255

Met Gln Ser Pro Met Gln Pro Val Asp Gln Ala Ser Leu Pro Gly

260 265 270

Cys Arg Glu Pro Pro Pro Trp Glu Asn Glu Ala Thr Glu Arg Ile

275 280 285

His Phe Val Val Gly Gln Met Val Tyr Tyr Gln Cys Val Gln Gly
290 295 300
Arg Ala Leu His Arg Gly Pro Ala Glu Ser Val Cys Lys Met Thr

305

310 315

Gly Lys Thr Arg Trp Thr Gln Pro Gln Leu Ile Cys Thr Gly Glu

325 330 335

Glu Thr Ser Gln Phe Pro Gly Glu Glu Lys Pro Gln Ala Ser Pro

340 ' 345 - 350

Gly Arg Pro Glu Ser Glu Thr Ser Cys'Leu Val Thr Thr Thr Asp

355 360 365

Gln Ile Gln Thr Glu Met Ala Ala Thr Met Glu Thr Ser Ile Phe
370 375 380
Thr Glu Tyr Gln Gly Gly His His His His His His

385

<210>
<211>
<212>
<213>
<220>
<223>

<400>

390 395
61
400
PRT
Trinh tuy nhdn tao

Dang tién chit tdng hop cuia IL-2(Gly4Ser)4-ving ngoai
va viung polyhistidin
61

Met Asp Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala

1

5 10 15

Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln

20 25 30

Gln Leu Glu His Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly

35 40 45

Asn Asn Tyr Lys Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys

50
r Met Pro Lys Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu

55 60

70 75

u Glu Leu Lys Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser

85 90 . 95

Asn Phe His Leu Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val

100 105 110

Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr

115 120 125

Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp ile Thr
130 135 140
Cys Gln Ser Ile Ile Ser Thr Leu Thr Gly Gly Gly Gly Ser Gly

145

150 155

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Leu

165 170 175

Asp Asp Asp Pro Pro Glu Ile Pro His Ala Thr Phe Lys Ala Met

180 185 190

Tyr Lys Glu Gly Thr Met Leu Asn Cys Glu Cys Lys Arg Gly Phe

195 200 205

Arg Ile Lys Ser Gly Ser Leu Tyr Met Leu Cys Thr Gly Asn Ser
’ 210 215 220
His Ser Ser Trp Asp Asn Gln Cys Gln Cys Thr Ser Ser Ala Thr

225

230 235

Asn Thr Thr Lys Gln Val Thr Pro Gln Pro Glu Glu Gln Lys Glu

245 250 255

Lys Thr Thr Glu Met Gln Ser Pro Met Gln Pro Val Asp Gln Ala

260 265 270

Leu Pro Gly His Cys Arg Glu Pro Pro Pro Trp Glu Asn Glu Ala

275 280 285

Glu Arg Ile Tyr His Phe Val Val Gly Gln Met Val Tyr Tyr Gln
290 | 295 300
Val Gln Gly Tyr Arg Ala Leu His Arg Gly Pro Ala Glu Ser Val

305

310 315

Lys Met Thr His Gly Lys Thr Arg Trp Thr Gln Pro Gln Leu Ile

325 330 335

Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly Glu Glu Lys Pro

340 345 350

Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr Ser Cys Leu Val

355 360 365

Thr Thr Asp Phe Gln Ile Gln Thr Glu Met Ala Ala Thr Met Glu
370 375 380
Ser Ile Phe Thr Thr Glu Tyr Gln Gly Gly His His His His His

385

390 395

-90-

Lys
240
Glu
His
Tyr
Tyr
His
320
Met
Glu

Phe

Thr

bao

Leu
Leu
Ile
Phe
Glu
80

Lys
Ile
Ala
Phe
Gly
160
Cys
Ala
Arg
Ser
Arg
240
Arg
Ser
Thr
Cys
Cys
320
Cys
Gln
Thr

Thr

His
400

cua IL-2R+ving dém glyxin
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<210> 62
<211> 364
'<212> PRT
<213> Trinh ty nhédn tao
<220>
<223> Dang hoan thién tdng hop cta IL-2(Gly3Ser)3-ving ngoai bdo cua IL-2R ddt bién
<400> 62
Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His
1 5 10 15
Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys
20 25 30
Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys
35 40 45
Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys
50 55 60 ° .
Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn ‘Phe His Leu
65 70 75 80
Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu Leu
85 90 95
Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala
100 105 110
Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys Gln Ser Ile
115 120 125
Ile Ser Thr Leu Thr Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly
130 135 140
Ser Glu Leu Cys Asp Asp Asp Pro Pro Glu Ile Pro His Ala Thr Phe
145 150 155 160
Lys Ala Met Ala Tyr Lys Glu Gly Thr Met Leu Asn Cys Glu Cys Lys
165 170 175
Arg Gly Phe Thr Ser Ile Lys Ser Gly Ser Leu Tyr Met Leu Cys Thr
180 185 190
Gly Asn Ser Ser His Ser Ser Trp Asp Asn Gln Cys Gln Cys Thr Ser
195 200 205
Ser Ala Thr Arg Asn Thr Thr Lys Gln Val Thr Pro Gln Pro Glu Glu
210 215 220
Gln Lys Glu Arg Lys Thr Thr Glu Met Gln Ser Pro Met Gln Pro Val
225 230 235 240
Asp Gln Ala Ser Leu Pro Gly His Cys Arg Glu Pro Pro Pro Trp Glu
245 250 255
Asn Glu Ala Thr Glu Arg Ile Tyr His Phe Val Val Gly Gln Met Val
260 265 270
Tyr Tyr Gln Cys Val Gln Gly Tyr Arg Ala Leu His Arg Gly Pro Ala
275 280 285
Glu Ser Val Cys Lys Met Thr His Gly Lys Thr Arg Trp Thr Gln Pro
290 295 300
Gln Leu Ile Cys Thr Gly Glu Met Glu Thr Ser Gln Phe Pro Gly Glu
305 310 315 320
Glu Lys Pro Gln Ala Ser Pro Glu Gly Arg Pro Glu Ser Glu Thr Ser
325 330 335
Cys Leu Val Thr Thr Thr Asp Phe Gln Ile Gln Thr Glu Met Ala Ala
340 345 350
Thr Met Glu Thr Ser Ile Phe Thr Thr Glu Tyr Gln
355 360 )
<210> 63
<211> 1182
<212> ADN
<213> Trinh ty nhdn tao
<220> :
<223> Dang tién chét tdng hop ctia IL-2 (Gly3Ser)3-viing ngoai bio ctia Cia IL-2R d6t bién
<400> 63
atggacagga tgcaactcct gtcttgcatt gcactaagtc ttgcacttgt cacaaacagt 60
gcacctactt caagttctac aaagaaaaca cagctacaac tggagcattt actgctggat 120
ttacagatga ttttgaatgg aattaataat tacaagaatc ccaaactcac caggatgctc 180
acatttaagt tttacatgcc caagaaggcc acagaactga aacatcttca gtgtctagaa 240
gaagaactca aacctctgga ggaagtgcta aatttagctc aaagcaaaaa ctttcactta 300
agacccaggg acttaatcag caatatcaac gtaatagttc tggaactaaa gggatctgaa 360
acaacattca tgtgtgaata tgctgatgag acagcaacca ttgtagaatt tctgaacaga 420
tggattacct tttgtcaaag catcatctca acactgactg gtggaggttc tggtggaggt 480
tcaggtggag gttcggagct ctgtgacgat gacccgccag agatcccaca cgccacattc 540
aaagccatgg cctacaagga aggaaccatg ttgaactgtg aatgcaagag aggtttcacc 600
tcaataaaaa gcgggtcact ctatatgctc tgtacaggaa actctagcca ctcgtcctgg 660
gacaaccaat gtcaatgcac aagctctgcc actcggaaca caacgaaaca agtgacacct 720
caacctgaag aacagaaaga aaggaaaacc acagaaatgc aaagtccaat gcagccagtg 780
gaccaagcga gccttccagg tcactgcagg gaacctccac catgggaaaa tgaagccaca 840
gagagaattt atcatttcgt ggtggggcag atggtttatt atcagtgcgt ccagggatac 900
agggctctac acagaggtcc tgctgagagc gtctgcaaaa tgacccacgg gaagacaagg 960
tggacccagc cccagctcat atgcacaggt gaaatggaga ccagtcagtt tccaggtgaa 1020
gagaagcctc aggcaagccc cgaaggccgt cctgagagtg agacttcctg cctcgtcaca 1080
acaacagatt ttcaaataca gacagaaatg gctgcaacca tggagacgtc catatttaca 1140

.
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acagagtacc agggtggaca tcaccatcac catcactaat aa 1182
<210> 64
<211> 372
<212> PRT
<213> Trinh ty nhén tao
<220> ’
<223> Dang hoan thién tdng hop cfla IL-2(Gly4Ser)4-viing ngoai bio cia IL-2R ddt bién
<400> 64
Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu Gln Leu Glu His
1 5 10 15
Leu Leu Leu Asp Leu Gln Met Ile Leu Asn Gly Ile Asn Asn Tyr Lys
20 25 30
Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys
35 40 45
Lys Ala Thr Glu Leu Lys His Leu Gln Cys Leu Glu Glu Glu Leu Lys
50 55 60 '
Pro Leu Glu Glu Val Leu Asn Leu Ala Gln Ser Lys Asn Phe His Leu
65 70 75 80
Arg Pro Arg Asp Leu Ile Ser Asn Ile Asn Val Ile Val Leu Glu Leu
85 90 95
Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala
100 105 110
Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys Gln Ser Ile
115 120 125
Ile Ser Thr Leu Thr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
130 135 1490
Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Leu Cys Asp Asp Asp Pro
145 150 155 160
Pro Glu Ile Pro His Ala Thr Phe Lys Ala Met Ala Tyr Lys Glu Gly
165 170 175
Thr Met Leu Asn Cys Glu Cys Lys Arg Gly Phe Thr Ser Ile Lys Ser
180 185 190
Gly Ser Leu Tyr Met Leu Cys Thr Gly Asn Ser Ser His Ser Ser Trp
195 200 205
Asp Asn Gln Cys Gln Cys Thr Ser Ser Ala Thr Arg Asn Thr Thr Lys
210 215 22
Gln Val Thr Pro Gln Pro Glu Glu Gln Lys Glu Arg Lys Thr Thr Glu
225 230 235 240
Met Gln Ser Pro Met Gln Pro Val Asp Gln Ala Ser Leu Pro Gly His
245 250 . 255
Cys Arg Glu Pro Pro Pro Trp Glu Asn Glu Ala Thr Glu Arg Ile Tyr
260 265 270
His Phe Val Val Gly Gln Met Val Tyr Tyr Gln Cys Val Gln Gly Tyr
275 280 285
Arg Ala Leu His Arg Gly Pro Ala Glu Ser Val Cys Lys Met Thr His
290 295 300
Gly Lys Thr Arg Trp Thr Gln Pro Gln Leu Ile Cys Thr Gly Glu Met
305 310 315 320
Glu Thr Ser Gln Phe Pro Gly Glu Glu Lys Pro Gln Ala Ser Pro Glu
325 330 335
Gly Arg Pro Glu Ser Glu Thr Ser Cys Leu Val Thr Thr Thr Asp Phe
340 345 350
Gln Ile Gln Thr Glu Met Ala Ala Thr Met Glu Thr Ser Ile Phe Thr
355 360 365
Thr Glu Tyr Gln
370
<210> 65
<211> 1206
<212> ADN
<213> Trinh tu nhin tao
<220>
<223> Dang tién chét tdng hop cta IL-2(Gly4Ser)4-ving ngoai bio cua IL-2R ddt bién
<400> 65
atggacagga tgcaactcct gtcttgcatt gcactaagtc ttgcacttgt cacaaacagt 60
gcacctactt caagttctac aaagaaaaca cagctacaac tggagcattt actgctggat 120
ttacagatga ttttgaatgg aattaataat tacaagaatc ccaaactcac caggatgctc 180
acatttaagt tttacatgcc caagaaggcc acagaactga aacatcttca gtgtctagaa 240
gaagaactca aacctctgga ggaagtgcta aatttagctc aaagcaaaaa ctttcactta 300
agacccaggg acttaatcag caatatcaac gtaatagttc tggaactaaa gggatctgaa 360
acaacattca tgtgtgaata tgctgatgag acagcaacca ttgtagaatt tctgaacaga 420
tggattacct tttgtcaaag catcatctca acactgactg gtggaggtgg atctggtgga 480
ggtggatcag gtggaggtgg atccggtgga ggtggatctg agctctgtga cgatgacccg 540
ccagagatcc cacacgccac attcaaagcc atggcctaca aggaaggaac catgttgaac 600
tgtgaatgca agagaggttt cacctcaata aaaagcgggt cactctatat gctctgtaca 660
ggaaactcta gccactcgtce ctgggacaac caatgtcaat gcacaagctc tgccactegg 720
aacacaacga aacaagtgac acctcaacct gaagaacaga aagaaaggaa aaccacagaa 780
atgcaaagtc caatgcagcc agtggaccaa gcgagccttc caggtcactg cagggaacct 840
ccaccatggg aaaatgaagc cacagagaga atttatcatt tcgtggtggg gcagatggtt 900
tattatcagt gcgtccaggg atacagggct ctacacagag gtcctgctga gagegtctgce 960
aaaatgaccc acgggaagac aaggtggacc cagccccagce tcatatgcac aggtgaaatg 1020
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gagaccagtc agtttccagg tgaagagaag cctcaggcaa gccccgaagg ccgtcctgag 1080
agtgagactt cctgcctcecgt cacaacaaca gattttcaaa tacagacaga aatggctgca 1140
accatggaga cgtccatatt tacaacagayg taccagggtg gacatcacca tcaccatcac 1200
taataa 1206
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