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Linh vuwe ky thuat dwoc dé cap
Sang ché dé cap dén, trong sb céc van dé khac, phtic polypeptit va duge pham

chtta n6 hitu dung dé diéu tri cac tinh trang bénh lién quan dén chuyén hoa.

Tinh trang ky thuit ciia sang ché

Bénh béo phi chi yéu la do viéc hap thu qua murc két hop vé6i viée tiéu thu nang
lugng han ché va/hoac it tap thé duc. Bénh béo phi lam tang nguy co mic cac bénh
khac nhau, nhu bénh dai thdo duong, ching tang huyét ap, ching xo vira dong mach
vanh, bénh dong mach vanh, ching ngung thé khi ngt, bénh guat, bénh thép va bénh
viém khép. Hon nita, nguy co tir vong tuong quan truc tiép véi mire do béo phi, nhu, vi
duy, chi s6 khéi co thé vuot qua 40 s& lam giam tudi tho trung binh hon 10 nam.

Céc phuong thuc diéu tri bang thudc hién nay bao gdm cac thudc lam giam mirc
d6 ngon miéng nham vao cic nhom thu thé (vi du, CBI, 5-HTac, va NPY); chat diéu
hoa mach gay thém an ¢ ving dudi doi va tac dong clia ghrelin & murc phan tir; va chat
tic ché hap thu dinh dudng nham vao lipaza. Khong may la, khong thay phuong thiic
hién ¢6 thé hién 1a diéu tri hiéu qua bénh béo phi ma khong giy tac dung phu, trong dé
mdt sb tac dung phu c6 thé rat nghiém trong.

Mirc glucoza trong mau cao kich thich t& bao beta tuy tiét insulin. Két qua la
insulin kich thich glucoza di vao co va té bao md, din dén tich trir glycogen va
triglyxerit va tong hop protein. Su hoat héa thu thé insulin trén céc kiéu té bao khéc
nhau s& lam giam mirc glucoza trong tudn hoan bang cach lam tang mic do hap thu va
sir dung glucoza, va bang cach 1am giam hiéu suét tao glucoza ctia gan. Su gian doan
trong hé théng didu hoa nay c6 thé gy ra bénh tidu duong va cac hoi chiang bénh ly
lién quan anh huéng dén dan sd & muc ty 1¢ phan tram cao va ngay cang gia tang.

Céc bénh nhan méc bénh rdi loan chuyén hoa glucoza co thé mac ching ting
duong huyét, chimg tang insulin huyét, va/hodc su khong dung nap glucoza. Vi du vé
bénh rdi loan thuong lién quan dén mirc glucoza va/hoac insulin bét thuong la ching
khang insulin, trong d6 té bao gan, mé, va co mat khi nang dép Gng vd&i mce insulin

binh thuong trong mau.
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Do mirc 36 phd bién va nghiém trong ctia bénh béo phi, bénh tidu dudng va cac
bénh khoéng lién quan dén chuyén héa hoic khong chuyén hoa, cac phuong thire didu tri
dé diu chinh, vi du, mtrc do thém #n, mirc glucoza va/hodc insulin va lam tang déap Gng
sinh hoc véi mitc glucoza thay ddi & bénh nhan vin duoc quan tAm.

GDF15 kiéu dai, cling duge goi 1a MIC-1 (xytokin trc ché dai thuc bao-1) ¢o lién
quan dén sy didu chinh thé trong (Tsai VW, et al., PLoS One 2013; 8 (2): €55174;
US8,192,735).

Ban chit k§ thuit ciia sang ché

Sang ché d& xut polypeptit GDF15 bién dbi dé diéu tri bénh rdi loan chuyén hoa.
Polypeptit GDF15 bién ddi c6 thé 1a & dang phtrc. Phirc theo sang ché c¢6 thé bao gdm
hai polypeptit GDF15.

Trong mot s6 trudng hop, phic theo sang ché bao gdm polypeptit thir nhit bao
gbm trinh tu IgG Fe, trinh tw IgG Fc nay chia trinh tu CH3 ¢6 it nhat 13 mot cu trac 16
duoc xtr ly; va polypeptit thit hai bao gom trinh tu IgG Fe, trinh tu IgG Fc nay chira trinh
tu CH3 ¢6 it nhét 12 mét cdu tric 16m duoc xit ly, trong d6 polypeptit thir nhit tao dime
v6i polypeptit thir hai thong qua viéc dat vi tri cdu tric 161 ctia polypeptit thir nhat vao
trong cAu tric 16m ciia polypeptit thir hai, va trong d6 hozc dau tan ciing C ciia polypeptit
thir nhat hodc dau tan cing C ciia polypeptit thir hai dwoc lién hop véi dau tan cing N
ctia mutein GDF15 bao gdm it nhit 1a mot vi tri lién ng glycosyl hoa lién két tai N.

Trong mdt sd truong hop, phire theo sang ché bao gdm heterodime thir nhét va
heterodime thir hai, mdi heterodime trong s6 heterodime thir nhat va heterodime thir hai
bao gbm polypeptit thir nhit va polypeptit thir hai, polypeptit thir nh4t bao gdm trinh tu
IgG Fc, trinh ty IgG Fc nay chua trinh tu CH3 ¢6 it nhét 13 mot clu tric 161 dugce xt ly;
va polypeptit thir hai bao gdm trinh tw IgG Fec, trinh tw IgG Fc nay chira trinh ty CH3 ¢6
it nhit 13 mot ciu trac 16m duge xt ly; trong d6 polypeptit thir nhit tao dime véi
polypeptit thr hai thong qua viéc dat vi tri cau trac 16i caa polypeptit thir nhét vao trong
cAu triic 16m cua polypeptit thi hai, trong d6 hodc dau tan ciing C ctia polypeptit thir nhat
hodc diu tin cting C ctia polypeptit thir hai dwoc lién hop v6i du tan cling N clia mutein
GDF15 bao gdm it nhat 1a mot vi tri lién tng glycosyl hoa lién két tai N, va trong d6
mutein GDF15 trong heterodime thir nhét tao dime véi mutein GDF15 trong heterodime

thtr hai bing cach d6 tao ra phiic bao gdbm heterodime thtt nht va heterodime thir hai.
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Theo céc phwong 4n vi dy, dau tan ciing C ctia polypeptit thtr nhit c¢6 thé duogc
lién hop v6i ddu tdn cing N ciia mutein GDF15. Trong céc trudng hop khac, dau tan
ciing C ctia polypeptit thi hai c6 thé dwoc lién hop v6i ddu tin cing N ctia mutein GDF15.

Sang ché con d& xuét polypeptit thir nhit bao gdm trinh tu IgG Fe, trinh ty IgG Fc
ndy chira trinh ty CH3 c6 it nhét 1a mot cAu tric 16i duge xit 1y, trong d6 polypeptit thir
nhét tao dime véi polypeptit thir hai bao gdm trinh ty IgG Fe, trinh tu IgG Fc nay chia
trinh tw CH3 ¢6 it nhit 1a mot cAu trac 16m dugc xtt ly; va mutein GDF15 bao gém it nhét
14 mot vi tri lién ing glycosyl hoa lién két tai N, trong d6 dau tan cing C cua polypeptit
thtr nhét duoc lién hop véi du tan ciing N ciia mutein GDF15. Polypeptit thi nhét c6 thé
¢6 trong phirc ma phtrc ndy c6 thé con chia polypeptit thi hai.

Sang ché con boc 16 polypeptit thir nhit bao gdm trinh tw IgG Fe, trinh tu IgG Fc
nay chira trinh ty CH3 ¢6 it nhét 13 mot cAu triic 16m dwoc xit Iy, trong d6 polypeptit thir
nhét tao dime véi polypeptit thir hai bao gém trinh ty IgG Fe, trinh tu IgG Fc nay chia
trinh ty CH3 ¢6 it nhat 1a mét cu tric 16i duge xir Iy7; va mutein GDF15 bao gdm it nhit
1a mot vi tri lién Gng glycosyl hoa lién két tai N, trong d6 d4u tan ciing C cia polypeptit
thir nhat duoc lién hop véi du tin ciing N ctia mutein GDF15. Polypeptit thir nhit ¢6 thé
¢6 trong phirc ma phirc nay c6 thé con chira polypeptit thir hai.

Trong mdt sé trudng hop, mutein GDF15 trong phtic ¢6 thé bao gbm trinh tur axit
amin lién ké twong dong it nhét 12 90% véi trinh tyr axit amin ciia GDF15 kidu dai (SEQ
ID NO:1). Vi du, mutein GDF15 ¢6 thé bao gdm it nhit 13 mot thay thé twong tng & SEQ
ID NO:1 ma tao ra vi trf lién timg glycosyl héa lién két tai N, vi du, thay thé c6 thé 1a D5T
hodc D5S. Trong céc trudng hop khac, thay thé c6 thé 1a R2IN.

Trong trudng hop vi du, mutein GDF15 c¢6 thé bao gém it nhit 13 mét trong cac
cip thay thé twong ting duéi diy & SEQ ID NO:1 ma tao ra vi tri lién tng glycosyl hoa
lién két tai N: R16N va H18T/S; S23N va E25T/S; L24N va D26T/S; S50N va F527/S;
F52N va A54T/S; QSIN va R53T/S; RS53N va AS55T/S; S64N va H66T/S; L65N va
R67T/S; S82N va N84T/S; K9IN va D93T/S; DI3N va GI5T/S; T94N va VI6T/S;
V96N va LI8T/S; S97N va Q99T/S; va A106N va D108T/S.

Trong trudng hop vi du, mutein GDF15 c6 thé bao gdm it nhét 13 mét trong céc
cip thay thé twong timg dudi diy & SEQ ID NO:1 ma tao ra vi tri lién Gng glycosyl héa
lién két tai N: R16N va H18T; S23N va E25T; L24N va D26T; S50N va F52T; F52N va
A54T; Q51N vaR53T; R53N va A55T; S64N va H66T; L65N va R67T; S82N va N84T;
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K91N va D93T; D93N va G95T; T94N va V96T; VO6N va L98T; S97N va Q99T; va
A106N va D108T.

Trong mdt sb trudng hop, mutein GDF15 ¢6 thé bao gdm it nhét 12 mot trong céc
cap thay thé trong tmg dudi diy & SEQ ID NO:1 ma tao ra vi tri lién tmg glycosyl héa
lién két tai N: R16N va H18S; S23N va E25S; L24N va D26S; S50N va F52S; F52N va
A54S; Q51N va R53S; R53N va A55S; S64N va H66S; L65N va R67S; S82N va N&4S;
K91N va D93S; D93N va G95S; T94N va V96S; V96N va LI98S; S9N va Q99S; va
A106N va D108S.

Theo mdt s& phwong 4n nhit dinh, mutein GDF15 ¢6 thé bao gbm it nhit 1 mot
trong cac cip thay thé twong tng dudi ddy & SEQ ID NO:1: S23N va E25T/S; R53N va
A55T/S; S64N va H66T/S; K9IN va D93T/S; DI3N va G95T/S; S97N va Q99T/S; va
A106N va D108T/S.

Theo mét s6 phwong 4n nhét dinh, mutein GDF15 c6 thé bao gdm it nhit 13 mot
trong céc cip thay thé twong vng duéi day & SEQ ID NO:1: S23N va E25T; R53N va
AS55T; S64N va H66T; K91IN va D93T; D93N va G95T; S97N va Q99T; va A106N va
D108S.

Theo mdt s6 phwong an nhit dinh, mutein GDF15 c6 thé bao gbm it nhit 12 mot
trong cac cip thay thé twong ung dudi ddy & SEQ ID NO:1: S23N va E25S; R53N va
A5S5S; S64N va H66S; K9IN va D93S; D93N va G95S; S97N va Q99S; va A106N va
D108S.

Theo mdt s& phwong 4n nhat dinh, mutein GDF15 ¢6 thé bao gdm it nhét 13 mot
trong cac cip thay thé twong tmg dudi ddy & SEQ ID NO:1: S64N va H66T/S; K9IN va
D93T/S; D93N va G95T/S; va S97N va Q99T/S. Vi dy, mutein GDF15 c6 thé bao gdm
it nhat 12 mot trong cac cip thay thé tvong tng dudi ddy & SEQ ID NO:1: S64N va H66T;
K91IN va D93T; D93N va G95T; va S97N va Q99T; hodac S64N va H66S; K9IN va
D93S; D93N va G958S; va S97N va Q99S.

Theo cac phwong 4n khéc, mutein GDF15 ¢6 thé bao gbm it nhét 12 mot trong céc
cap thay thé twong tng dudi day ¢ SEQ ID NO:1: K91N va D93T hodc D93S; va D93N
va G95T hodc GI5S.

Theo cac phuong 4n khac, mutein GDF15 trong phirc ¢6 thé bao gdm trinh tu axit

amin lién ké ma c6 thé c6 chiéu dai it nhat 1a 98 axit amin va c6 thé twong ddng it nhét
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12 90% Vi trinh tu axit amin ciia SEQ ID NO:1, trong d6 axit amin & d4u C ciia mutein
GDF15 tuong tng véi Isoleuxin & vi tri 112 & SEQ ID NO:1.

Theo cac phuong 4n khac, trinh ti axit amin 1ién ké co6 thé dai it nhit 1a 98 axit
amin va c6 thé twong dong it nhit 1a 95% véi trinh tu axit amin cia SEQ ID NO:1, trong
d6 axit amin & ddu C cta mutein GDF15 twong tmg véi Isoleuxin & vi tri 112 & SEQ ID
NO:1.

Mutein GDF15 vi du ¢6 mit trong phirc duge bdc 16 trong ban mo ta nay bao gém
trinh tu axit amin 1ién ké& c6 chiéu dai it nhit 13 98 axit amin, twong ddng it nhét 1a 90%
v6i trinh tu axit amin cia SEQ ID NO:1, va bi mét vai axit amin so véi SEQ ID NO:1.
Vi du, cac polypeptit co thé ¢6 doan cit cut & ddu N so voi SEQ ID NO:1. Doan cét cut
§dduNcothélal1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14 axit amin hodc hon so véi SEQ
ID NO:1, vi du, 1-14 axit amin, 2-14 axit amin, 3-14 axit amin, 2-3 axit amin, 3-5 axit
amin, hodc 4-6 axit amin.

Céc phtrc vi du bac 1§ trong ban md ta nay bao gdm mutein GDF15 bao gdm trinh
tu axit amin lién ké c6 chidu dai it nhét 12 98 axit amin va twong ddng it nhét 12 95% véi
trinh tu axit amin ctia SEQ ID NO:1, trong d6 axit amin & dau C cia polypeptit twong
ung véi Isoleuxin & vi tri 112 & SEQ ID NO:1.

Trong mét s6 truong hop, trinh tw axit amin 1ién ké trong mutein GDF15 ¢6 chiéu
dai it nhat 14 98 axit amin va khong chira axit amin dau tién twong g véi axit amin diu
tién c6 & dAu tan cling N ctia SEQ ID NO:1, trong d6 axit amin & dau C twong Gng véi
Isoleuxin ¢ vi tri 112 & SEQ ID NO:1.

Trong mot s§ trudng hop, trinh tur axit amin lién k& trong mutein GDF15 ¢6 chiéu
dai it nhat 12 98 axit amin va khong chira hai axit amin dAu tién twong tmg véi hai axit
amin d4u tién c6 & du tan ciing N ctia SEQ ID NO:1, trong d6 axit amin & dau C twong
ung voi Isoleuxin ¢ vi tri 112 & SEQ ID NO:1.

Trong mdt s trudng hop, trinh ty axit amin lién k& ¢6 chifu dai it nhat 1a 98 axit
amin va khong chira ba axit amin dau tién twong tng véi ba axit amin ddu tién c6 & dau
tan ciing N ctia SEQ ID NO:1, trong d6 axit amin & ddu C twong tmg véi Isoleuxin & vi
tri 112 & SEQ ID NO:1.

Trong mot s6 trudng hop, trinh tw axit amin 1ién ké c6 chidu dai it nhét 1a 98 axit

amin va khong chtra sdu axit amin dau tién twong (mg véi sdu axit amin dau tién c6 & dau
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tan cing N ctia SEQ ID NO:1, trong d6 axit amin & d4u C twong Gng véi Isoleuxin & vi
tri 112 8 SEQ ID NO:1.

Trong mot sb trudng hop, trinh ty axit amin lién k& c¢6 chiéu dai it nht 12 98 axit
amin va khong chira mudi bdn axit amin dau tién twong ng véi mudi bdn axit amin dau
tién c¢6 & dau tan cing N ctia SEQ ID NO:1.

Trong mdt sb truong hop, du tan ciing C ctia polypeptit thit nhat (vi du, Fe-ntm)
hodc polypeptit thir hai (vi du, Fe-18) dugc lién hop véi diu tan ciing N clia mutein
GDF15 qua trinh tu lién két. Trinh tu lién két vi du bao gém trinh tw (GaS),, trong d6
n=1-10, vi du, 1-5 hodc 2-5, vi du 2, 3, 4, hodc 5.

Trong mdt sb trudong hop, IgG Fe bao gdm trinh tu axit amin lién k& twong ddng
it nhat 12 90% v6i trinh tu axit amin & SEQ ID NO:2 (trinh ty IgG1 Fc ctia ngudi). Cu
trac 16i duge xir Iy ¢6 thé bao gbm it nhét 12 mot thay thé twong ting trong trinh ty IgG1
Fc cia ngudi, trong d6 thay thé nay 1a & vi tri duoc chon tir nhém bao gdm céc gbe axit
amin 347, 366 va 394, theo cach danh sé ctia EU. Vi du, it nhit 13 mét thay thé dugc chon
tir nhom bao gdm Q347W/Y, T366W/Y, va T394W/Y, theo céch danh sé cia EU.

Trong mot s6 truong hop, cdu tric 16m duge xi 1y bao gdm it nhét 12 mot thay thé
twong ng trong trinh tw IgG1 Fe ctia ngudi, trong d6 thay thé nay 13 & vi tri duge chon
tir nhom bao gdm cac gde axit amin 366, 368, 394, 405, va 407, theo cach danh sb ctia
EU. Vi du, it nhét 12 mét thay thé dugc chon tir nhém bao gdm T366S, L368A, T394S,
F405T/V/A, va YA0TT/V/A, theo céch dénh sb ctia EU.

Trong mot sb trudng hop, cdu tric 10i ¢6 thé bao gdm thay thé T366W/Y va ciu
tric 1om c6 thé bao gdm thay thé T366S, L368A, va Y407T/V/A, theo cach danh sb cia
EU.

Vi du, cdu tric 161 bao gdm thay thé T366W/Y va ciu trac 16m c6 thé bao gdm
thay thé Y407T/V/A, theo cach danh sb cia EU. Trong cic truong hop khac, cu tric 16i
¢6 thé bao gdm thay thé T366Y va céu tric 16m c6 thé bao gdm thay thé Y407T, theo
c4ch déanh sd ciia EU. Trong cac vi du khac, cdu tric 16i c6 thé bao gdm thay thé T366W
va cAu trac 16m c6 thé bao gdm thay thé Y407A, theo cach danh s ctia EU. Trong cac vi
du khéc nita, cu tric 10i ¢6 thé bao gdm thay thé T394Y va ciu triic 16m c6 thé bao gdm
thay thé Y407T, theo cach danh s ctia EU.

Theo mot s phuong an nhét dinh, mbi trinh tu IgG Fc ciia polypeptit thir nhét va

tht hai c6 thé bao gbm mot ving ban 18 tao ra it nhat 1a mot lién két disulphit gifra
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polypeptit thir nhét va th hai. Theo mdt sé phuong n nhét dinh, mbi trinh ty IgG Fe cta
polypeptit thir nhét va thir hai c6 thé bao gdm ving ban 18, ving CH2, va ving CH3,
trong d6 cac ving ban 18 tao ra it nhit 13 mot lién két disulphit gifta polypeptit thtr nhét
va thi hai.

Sang ché con dé xuét phan tir axit nucleic ma héa polypeptit thir nhét va tht hai
dugc mo ta trén. Phan tir axit nucleic nay c6 thé dugce lién két chirc niang v6i yéu tb kidm
sot biéu hién dé biéu hién phén tr axit nucleic ma héa cac polypeptit nay in vitro hoic
in vivo. Vecto chira phan tir axit nucleic nay ciing dugc dé xuat. Vecto nay c6 thé 1a vecto
virut. Trong mdt sd trudng hop, axit nucleic dau tién ma hoa polypeptit thir nhét va axit
nucleic thtr hai ma héa polypeptit thir hai duoc d& xudt. Mdi axit nucleic duoc lién két
chirc niang vé6i yéu t6 kiém soét bidu hién dé biéu hién polypeptit thir nhit va thir hai 1an
luwot tir axit nucleic thir nht va thir hai. Vecto thi nhit bao gbm axit nucleic thir nhét va
vecto thtr hai bao gdm axit nucleic thir hai cling duoc boc 16. Nhu d& duge luu y trong
ban mb ta nay, vecto nay co thé 13 vecto virut.

Mot s6 phuong 4n bao gdm t€ bao chi bién nap ma biéu hién mot hoic nhidu
polypeptit néu trén. Vi du, t& bao chu bao gdm axit nucleic thir nhat va tht hai dugc dé
xuit. Té bao chil nay biéu hién polypeptit thir nhit va polypeptit tha hai.

Theo céc phuong 4n cu thé ciia sang ché, mot hodic nhidu phirc néu trén duge bao
ché dé tao ra dugc phim, trong d6 dugc phidm nay con chira mot hodic nhidu chét pha
loang, chét mang hodc ta dugc dugce dung. Theo mot s6 phuong 4n nhét dinh, duge phém
con chira it nhit 12 mot chét phong bénh hoac diéu tri bénh.

Sang ché con dé xut ché phdm (vi du, dugc phdm) chira mét hodc nhidu phtc néu
trén dé didu trj hodc phong bénh réi loan thé trong & dbi twong; dé& didu tri hodc phong
bénh rbi loan chuyén héa glucoza & ddi twgng. Ché phim nay c6 thé chira phtc véi lugng
¢6 hidu qua diéu tri hodc phong bénh rbi loan thé trong & dbi tugng. Ché phim nay c6
thé chira phirc v6i lwong c6 hiéu qua didu tri hodc phong bénh rdi loan chuyén héa
glucoza & ddi twong.

Céc phuong 4n md rong hon nita ctia séng ché bao gdm khang thé gin két dic
hiéu véi mot trong sb polypeptit thit nhit hodc tht hai néu trén.

Hon nita, sang ché @& xuit dugc pham chtra khang thé néu trén duge bao ché véi
it nhit 1a mot ta dugc, chit mang hodc chét pha loang dwoc dung. Cac dugc pham nay c6

thé con chira it nhét 1a mot chét phong bénh hodc diu tri bénh hd tro.
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Céc phuong 4n nhét dinh cta sang ché dy tinh vat chira v6 khuén chira mot trong
cac duoc phém néu trén va tuy chon mdt hodc nhiu thanh ph‘?ln bd trg. Vi du, nhung
khong han ché, vat chtra v6 khudn c6 thé 12 bom tiém. Theo cac phuong 4n mé rong hon,
vat chira vo khuén 13 mot thanh phﬁn cua kit; kit nay co thé con chua, vi du, vat chia vo
khuén thir hai chira it nhét 1 mét chit phong bénh hozc didu tri bénh.

Ciling dugc boc 16 trong badn mo ta nay la phuong phép tao ra polypeptit va cac
phirc néu trén. Phuong phép nay c6 thé bao gdm viéc nudi cdy té bao chu bidu hién cac
polypeptit ndy; va phan tach phirc bao gdm céac polypeptit da duoc biéu hién.

Sang ché con boc 16 phuong phap diéu tri hodc phong bénh rdi loan chuyén hoa
glucoza & ddi twong (vi du, ngudi) bing cach st dung cho ddi twong nay lugng c6 hidu
qua diéu tri cia phirc néu trén. Trong mét s6 phwong phép, viéc diéu tri hoic phong bénh
lam giam glucoza trong huyét twong & d6i twong nay, lam giam insulin huyét tuong & dbi
tuong nay, lam gidm thé trong va/hoic lwong hip thu thirc in, hodc 1am ting muc dung
nap glucoza & dbi twong nay. Theo cac phuong an cu thé, bénh rdi loan chuyén hoa
glucoza la bénh dai thdo duong.

Phuong phap diéu tri hoic phong bénh rdi loan thé trong & dbi twong ciing dugc
boc 16. Phuong phap nay c6 thé bao gdm viée st dung cho dbi twong nay phirc theo séng
ché, trong d6 phirc nay dugc st dung véi luong c6 hidu qua trong didu tri hodc phong
bénh réi loan thé trong & dbi twong nay. Trong mét sé phuong phap, viée didu tri hodc
phong bénh lam giam thé trong va/hodc lugng hép thu thirc an & dbi tuong nay.

Theo mot s& phuong 4n, ddi tuong 12 béo phi va/hodc méc bénh rbi loan thé trong.

Mic dit khong giéi han & duong ding hodc ché do lidu cu thé bit ky, theo mot sb

phuong an, cach dung la tiém ngoai dudng tiéu hoa (vi du, dudi da).

MO ti viin tit hinh vé

Fig.1 12 so d hinh v& thé hién phirc homodime cia heterodime ciia phan tir
(Fc/Fc)-GDF 15 noi polypeptit Fe/Fc 1a cip Fe nim-trong-15 (A-F) va viéc két hop glycan
lién két tai N trén phan t¢ GDF15 (E, F) dé lam ting su biéu hién va ghép cta phuc
homodime cua cac heterodime.

Fig.2A thé hién ty 1¢ thu hdi tir qua trinh biéu hién tam thoi Expi 293F cua phuc
(Fc/Fc)-GDF15 duge xir ly. Ty 18 thu hdi 1a nhu sau: (0 = khéi két tu/khong biéu hién,
<25mg/L, 25mg/L.-49,9mg/L, 50mg/L-74,9mg/L, 75mg/L.-99,0mg/L, >100mg/L). Viéc
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thém glycan lién két tai N trén trinh tu GDF15 trong (Fc/Fc)-GDF15 khién ting dédng ké
ty 16 thu hdi téng cong sau khi tinh ché. Fig.2B thé hién ty 1& thu hdi tir qua trinh biéu
hién tam thoi Expi 293F ciia GDF15 kidu dai va thé dot bién GDF15-glycosyl héa
(glycomutein) khong dugc 1ién hop véi Fe.

Fig.3 thé hién hién tuong giam thé trong & md hinh chudt béo phi do ché do n
(DIO - Diet-induced obese) khi phan phdi dudi da phic (Fe/Fc)-GDF15 ham lugng
0,4nmol/kg, mot 1an mdi tudn trong 4 tuln, sau d6 1a giai doan phuc hdi 14 ngay. Bién
thé B13a/B13b c6 hiéu lyc ting dang ké so voi bién thé B9a/B9b va B11a/B11b.

Fig.4 thé hién phén trim giam thé trong & md hinh chudt DIO khi phan phdi dudi
da phirc (F¢/Fc)-GDF15 ham lugng 0,4nmol/kg, mdt 1dn mdi tudn trong 4 tuan, sau d6 1a
giai doan phuc hdi 14 ngay. Bién thé B13a/B13b c¢6 % thay ddi thé trong da trir di tac
dung cua ta dugc long 1a cao hon 20% sau 14 ngay phuc hdi sau khi ding thubc.

Fig.5 thé hién hién tuong giam thé trong trong mo hinh chudt DIO khi phén phéi
dudi da phire (Fe/Fc)-GDF15 ham lwong 4,0nmol/kg, mdt 1dn mdi tudn trong 4 tudn, sau
d6 1a giai doan phuc hoi 14 ngay.

Fig.6 thé hién phan trim giam thé trong trong mo hinh chudt DIO khi phéan phdi
dudi da phirc (Fe/Fc)-GDF15 ham lugng 4,0nmol/kg, mdt 1dn mdi tudn trong 4 tuln, sau
d6 1a giai doan phuc hdi 14 ngay.

Fig.7 va 8 tom tit murc giam thé trong quan sat dwoc (bao gdm SEM va gié tri p)
ctia mdi nhém chudt DIO (n=6) dbi v6i cac nhém lidu 0,4nmol/kg va 4,0nmol/kg dugc
thé hién trén Fig.3 va 5. Dbi vé6i tit ca cac nhom, (* = p<0,05, ** = p<0,01 va *** =
p<0,001) qua kiém dinh t-test khong cip doi.

Fig.9 tom tit két qua phan trim giam thé trong (bao gdm SEM va gi tri p) cta
mdi nhém chudt DIO (n=6) d6i véi cac nhém lidu 0,4nmol/kg va 4,0nmol/kg duge thé
hién trén Fig.4 va 6. D6i vai tat ca cac nhom, (* = p<0,05, ** = p<0,01 va *** =p<0,001)

qua kiém dinh t-test khong cip doi.

MO té chi tiét sing ché
Tru6e khi mo ta rd hon cac phuong phap va duoc phim theo sang ché, can hiéu

rang ban md ta nay khong bi giéi han & cc phuong 4n cu thé duge néu trong ban mo ta
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ndy, va ciing hiéu ring thuat ngit sir dung trong ban mo ta nay 13 chi nhim muc dich mé
ta cac phuong 4n cu thé, va khong nhim giéi han sang ché.

Néu mot khoang gia tri duge dé xuét, thi cAn hiéu ring mdi gia tri nim trong
khoang ndy, dén mot phdn mudi don vi ctia giéi han duéi trir khi c6 quy dinh khac 15
rang, gitta gidi han trén va gidgi han dudi ctia khoang dé va gié tri dugc néu khic hodc
nim trong khoang d3 néu, duge bao triim béi sang ché. Cac gidi han trén va gii han dudi
clia cac khoang nhé hon nay c6 thé ddc 1ap duge bao gdm trong cac khoang nhéd hon, va
cling dugc bao trum trong sang ché, tuy theo giéi han duge loai trir cu thé bat ky trong
khoang duoc néu. Néu khoang di néu bao gdbm mdt hodc hai gi6i han, thi cic khoang
khong bao gdbm mét trong hai hodc ca hai giéi han dugc bao gdm nay ciing duge bao
trim trong sang ché. Trir khi ¢6 quy dinh khac, tat ca cac thuat ngir khoa hoc va k¥ thuét
duoc st dung & day c6 nghia giéng nhu duoc hidu béi ngudi 6 hiéu biét trung binh trong
linh vuc k¥ thuat nay.

Ciing phai luu ¥ rang nhu duogc str dung & day va trong yéu cdu bao ho di keém,
cac dang sb it bao gdbm ca nghia s6 nhiéu trir khi c6 quy dinh khéc 18 rang. Do d6, vi du,
nhic dén “phtrc” bao gdm mat hodc nhiéu phirc, va v.v. Ciing luu y thém rang cic yéu
clu bao hd co thé duge soan dé loai trir thanh phén tuy chon bét ky. Vi vay, cach viét
dugc du dinh 1a dung lam co s& tién dé dé sur dung trudce thuat ngit doc nhét nhu “duy
nhét,” “chi” va thut ngit twong tu c6 lién quan dén viéc vién dan cac yéu td trong yéu
ciu bao hd, hoic sir dung gi6i han “am”.

Céc tai liéu cong bd dugc ban ludn & day chi dugc néu vi ching dugc bdc 19 trude
ngdy nop don sang ché. Khong dugc dién giai bt ky tuyén bd nao & ddy 14 su thira nhan
ring sang ché khong dwgc lii ngay trudc tai lidu cong bd nay vi 1a sang ché trudce. Ngoai
ra, ngdy cua tai liéu cong bb duge néu co thé khic ngay cong bd thuc ma c6 thé can duogc

xac nhan doc lap.

DPinh nghia

Thuét ngit “polypeptit”, “peptit”, va “protein”, sit dung thay thé nhau trong ban
md ta nay, d chi dang polyme ciia axit amin c¢é chiéu dai bt ky, c6 thé bao gdm céc axit
amin dugc ma hoa di truyén va khong duge ma hoa di truyén, axit amin bién dbi héa hoc
hoic hoa sinh hodc dugc tao din xudt, va polypeptit c6 khung polypeptit bién ddi. Thuét

ngl ndy bao gbm protein dung hop, bao g0m, nhung khong gigi han &, protein dung hop
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c6 trinh ty axit amin khac ngudn gbc, protein dung hop véi trinh ty din déu ciing loai
hoic khac ngudn gdc, c6 hodc khong c6 gbe metionin ¢ dau tan ciing N; protein gin nhan
min dich; va cac yéu t6 twong tw. Theo cac phwong 4n cu thé, thuét ngit nay dé chi dang
polyme ctia axit amin c6 chiéu dai bit ky bao gdm axit amin dugc ma héa di truyén. Theo
cac phuong 4n cu thé, thuat ngit nay d& chi dang polyme ciia axit amin c6 chiéu dai bat
ky bao gdm axit amin d4 dwgc ma hoa di truyén dung hop véi trinh tu axit amin khac
ngudn gbc. Theo cac phurong 4n cu thé, thuat ngit nay dé chi mot axit amin trong chidu
dai gdbm 98 dén 112 axit amin, tily chon duge dung hop véi trinh tuw khac ngudn gbe.
Theo cac phuong an cu thé, khi thich hop, khi d& cdp dén protein va cic phan ti dugc
boc 16 va néu trong ban mo ta nay, thuat ngit “polypeptit”, “peptit”, va “protein” dé chi
céac polypeptit dugc x4c dinh trong ban mo ta nay.

Thuét ngit “phirc” nhu sir dung trong ban mo ta nay dé chi phirc protein bao gdm
it nhit 14 hai polypeptit, mdi polypeptit c6 dau tan ciing N va d4u tan cing C. It nhét 1a
hai polypeptit ndy c¢6 thé lién két tai qua mét hodc ca hai trong tac cdng hoa tri va khong
cong hoa tri (vi dy, tinh dién, hiéu tng w, luc van der Waals, va hiéu Ung ky nuéc). ft
nhét 13 hai polypeptit nay c6 thé gidng nhau, tirc 13, c6 trinh tir axit amin giéng nhau hoic
c6 thé khac nhau, tirc 13, khong c6 trinh ty axit amin gidng nhau. Phtrc ¢6 hai polypeptit,
trong d6 ca hai polypeptit gidng nhau, dwgc goi 1 homodime. Phirc ¢6 hai polypeptit,
trong d6 cac polypeptit khac nhau, dugc goi 1a heterodime. Phitc c6 ba polypeptit, trong
do cac polypeptit gibng nhau, dugc goi 13 homotrime. Phitc ¢6 ba polypeptit, trong do it
nhit 1a mot trong ba polypeptit 1a khac véi (cac) polypeptit khac, duoc goi 13 heterotrime.
Phirc ¢6 bdn polypeptit, trong d6 bdn polypeptit nay gidng nhau, dugc goi la
homotetrame. Phirc c6 bdn polypeptit, trong d6 it nhit 12 mot trong bén polypeptit niy
khéc véi (cac) polypeptit khac, dugc goi 14 heterotetrame. Phiic vi du c¢6 bén polypeptit-
hai phan tir polypeptit thir nhit va hai phén tir polypeptit thir hai, trong d6 polypeptit thir
nhét tao dime v&i polypeptit thit hai dé tao ra heterodime va trong d6 hai heterodime nhu
vay s& tao dime dé tao ra phirc c6 thé duge goi 1a phtrc homodime cuia hai heterodime.

Sang ché d& xuét phirc nhu dugc x4c dinh trén, bao gdm nhung khong gidi han &
heterodime c6 polypeptit thir nhét lién két véi polypeptit thit hai, trong d6 polypeptit thir
nhit 12 Fc ‘nim’ va polypeptit thit hai 13 Fc “18°, va trong d6 hodc polypeptit thir nhét
hodc polypeptit thr hai dugc dung hop véi trinh ty axit amin GDF15 (hodc mutein
GDF15, nhu, mutein GDF15 néu trong ban mo ta ndy). Polypeptit thir nhét va th hai c6
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thé lién két vé mit vat 1y véi nhau qua tuong tac khong cong hoa tri (vi du, hiéu tmg ky
nuéc, nhu, tuong téc ky nuée gitta ving num va 18 cia Fe), lién két cong héa tri (vi du,
lién két disulfit, nhw, mot hodc hai hogic nhiéu lién két disulphit gitra ving ban 1& ctia Fc
trong polypeptit thir nhat va thit hai), hodc c hai.

Sang ché con d& xuét phic bao gdm hai heterodime lién két v&i nhau, mbi
heterodime c6 polypeptit thir nhit va polypeptit thir hai, trong d6 polypeptit thir nhit 13
Fc ‘num’ va polypeptit thir hai 1a Fc 16°, va trong dé hodc polypeptit thir nhit hodc
polypeptit thtr hai dugc dung hop véi trinh ty axit amin GDF15 (hodc mutein GDF15).
Trong phirc nay, hai heterodime c6 thé dugc lién két vé& mit vat ly béng tuong tac khong
cdng hoa tri (vi dy, hi€u tng ky nudc), lin két cong héa tri (vi du, lién két disulfit), hoic
c4 hai. Polypeptit thir nhat v thi hai trong mdi heterodime trong phitc ¢6 thé lién két vé
mit vat Iy voi nhau bang tuong tac khong cong hoa tri (vi du, hidu tng ky nudc), lién két
cOng hoa tri (vi duy, lién két disulfit), hoac c4 hai.

Sang ché con d& xudt phirc bao gdm hai heterodime lién két v6i nhau, mdi
heterodime c6 polypeptit thir nht va polypeptit thi hai, trong d6 polypeptit thir nhét 1a
Fc ‘ntm’ va polypeptit thir hai 13 Fc “18°, va trong d6 hoiic polypeptit thir nhét hoic
polypeptit thir hai duwgc dung hop véi trinh ty axit amin GDF15 (hodc mutein GDF15).
Trong phtrc ndy, hai heterodime c6 thé dugc lién két vé mit vat Iy bang twong tac khong
cdng hoéa tri (vi du, hidu timg ky nudc) hodic twong tac cong hoa tri (vi du, (c4c) lién két
disulfit) giita polypeptit GDF15 va polypeptit thir nhét va thi hai trong m&i heterodime
c6 thé duoc lién két v& mit vét Iy v6i nhau béng tuong tac khong cdng hoa tri (vi dy, nim
trong 15), 1ién két cong hoa tri (vi du, lién két disulfit), hodc c4 hai.

Thuat nglt “bénh nhan” hodc “dbi tuong” dugc st dung thay thé cho nhau dé chi
nguoi hodc dong vat khdng phai 14 nguoi (vi du, dong vat c6 va).

Thuat ngit “didu tri”, “viée didu tri”, “su didu tri” va thuat ngit tuong tu 8 chi mot
qué trinh tic dong (nhur str dung mdt chat, vi du, polypeptit, phirc, hodc dugc phdm chira
polypeptit, phtc) bat diu sau khi mot bénh, rdi loan hodc tinh trang bénh, hodc triéu
ching ctia chung, dugce chén doan, quan sat, va hoat dong tuong tu dé cho loai bo, giam,
trc ché, giam nhe, hodc cai thién, hodc tam thoi hodc lau dai, it nhét 1a mot trong céc
nguyén nhan cta bénh, rbi loan, hodc tinh trang bénh lam dau dbi tuong, hodc it nhét 14
mot triéu ching li€én quan dén bénh, rdi loan, tinh trang bénh lam dau dbi tegng. Do d6,

viée diéu tri bao gém trc ché (tirc 13, 1am nglmg su phat trién hodc sy tiép tuc phét trién
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bénh, rdi loan hodc tinh trang bénh hoic triéu chitng 14m sang lién quan cua nd) mdt bénh
chu dong (vi du, dé cho 1am gidm mirc insulin va/hodc glucoza trong dong mau, 1am ting
muc dung nap glucoza dé cho tdi thidu hoa su thay dbi mirc glucoza, va/hoic dé bao vé
chéng lai cac bénh do sy gian doan trong viéc 6n dinh glucoza ndi mé gy ra, lam giam
thé trong, 1am nging ting thé trong).

Thuét ngit “can duoc diéu tri” nhu st dung trong ban mo ta nay dé chi quyét dinh
dua ra bdi bac s hodc nhan vién y té khac ring dbi twong can dugc diéu tri hodc s& hudng
loi ich tir viéc diéu tri nay. Quyét dinh nay dugc dua ra dua trén nhiéu yéu tb trong pham
vi chuyén mén clia bac si hodc nhén vién y té.

Thuét ngit “phong bénh”, “su phong bénh”, “viéc phong bénh” va thuit ngit tuvong
tu dé chi mot giai doan tac dong (nhu sir dung chét, vi du, polypeptit, phirc, hodc dugc
phim chira polypeptit, phirc) bét dau theo cach (vi du, trude khi bit dau c6 bénh, rdi loan,
tinh trang bénh hodc tridu chimg ctia né) dé phong, ngin ngira, trc ché hoic 1am giam,
hodc tam thoi hodc lau dai, nguy co & dbi tugng s€ méc bénh, rdi loan, tinh trang bénh
hodc tuong tuy (nhu dugc x4c dinh bai, vi du, khong con tri€u chiing 1dm sang) hodc lam
cham sy khéi phat bénh, thuong trong trudong hop dbi twong ¢6 xu huéng mic bénh, réi
loan hoic tinh trang bénh cu thé. Trong mot sb trudng hop, thudt ngit nay con nhim dé
chi viéc lam chdm qué trinh tdng bénh, r6i loan hoic tinh trang bénh hoic tc ché qué
trinh ting bénh thanh trang thai c6 hai hogc cach khac khong mong mudn.

Thuét ngit “cdn phong bénh” nhu st dung trong ban mé ta nay dé chi quyét dinh
dua ra bai bac st hodc nhén vién y té khac ma dbi twong cin dugc phong bénh hodc s&
huong c6 tir viée cham séc phong bénh nay. Quyét dinh nay dugc dua ra dya trén nhiéu
yéu tb trong pham vi chuyén mén ciia bac si hodc nhén vién y té.

Thuét nglt “luong c6 hi€u qua didu tri” dugc dung dé chi viéc str dung chét cho
dbi tuong, hodc riéng r&€ hodc & dang mdt ph?m cua duoc phérn va hodc ¢ dang lidu don
hodc & dang mdt phén cta nhiu lidu don, véi lugng c6 kha nang gdy ra hi¢u qua tich
cuc, ¢6 thé phat hién bét ky dén triéu ching, khia canh, hodc dic diém bét ky cta bénh,
r6i loan hoic tinh trang bénh khi stt dung cho bénh nhan. Luong c6 hi€u qua didu tri c6
thé xac dinh béng cach do tac dung sinh 1y c6 lién quan. Vi dy, trong truong hop tinh
trang bénh ting dudng huyét, viéc 1am giam hoic ha mirc glucoza mau hosc sy ting thir
nghiém dung nap glucoza cé thé duge sir dung dé xéac dinh lidu luong chét ¢ hiéu qua

dé diéu tri tinh trang bénh ting dudong huyét hay khong. Vi du, lwong c6 hiu qua didu tri
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1a lvong du dé 1am giam hodc ha mirc bat ky (vi du, mérc ban dAu) glucoza trong huyét
tuwong khi déi (FPG- fasting plasma glucose), trong do, vi du, luong la da dé giam mirc
FPG cao hon 200 mg/dl xubng thap hon 200 mg/dl, trong d6 lwong 12 du dé gidm mirc
FPG nim trong khoang tir 175 mg/dl d&n 200 mg/dl xuéng thip hon mirc ban dau, trong
d6 lwong 1a di dé giam mirc FPG nim trong khoang tir 150 mg/dl va 175 mg/dl xubng
thip hon mtrc ban d4u, trong d6 lwong 14 du dé giam mirc FPG nam trong khoang tir 125
mg/dl dén 150 mg/dl Xuéng thép hon mirc ban dau, va tuong tu (vi du, gidm muc FPG
xubng thip hon 125 mg/dl, xudng thip hon 120 mg/dl, xudng thap hon 115 mg/dl, xudng
thap hon 110mg/dl, v.v.). Trong truong hgp mitc HbAlc, lugng c6 hiéu qua 1a lugng di
dé 1am giam hodc ha mic ndy & mirc 16n hon khoang 10% dén 9%, & mitc 16n hon khoang
9% dén 8%, & mic 16n hon khoang 8% dén 7%, & mirc 16n hon khoang 7% dén 6%, &
murc 16n hon khoang 6% dén 5%, va tuong tu. Cu thé hon, sy giam hodc ha miic HbA 1lc
dén khoang 0,1%, 0,25%, 0,4%, 0,5%, 0,6%, 0,7%, 0,8%, 0,9%, 1%, 1,5%, 2%, 3%, 4%,
5%, 10%, 20%, 30%, 33%, 35%, 40%, 45%, 50%, hoic hon dugc dé cap béi sang ché.
Luong c6 hiéu qua didu tri c¢6 thé duogc didu chinh ciing v6i phac dd liéu va phan tich
chén doan tinh trang bénh ctia dbi tugng va cac yéu t6 tuong tu.

Thuét ngir “véi luong du dé giy ra su thay d6i” c6 nghia 12 ¢6 sy chénh 1éch ¢6
thé phat hién gifta murc ctia gid tri chi thi do dugc trude khi (vi du, mirc ban déu) va sau
khi st dung mot liéu phép cu thé. Gi4 tri chi thi bao gdm thong s6 muc tiéu bét ky (vi du,
muc glucoza hodc insulin hodc luong hép thu thirc n hoc thé trong) hoic thong s6 muc
tiéu (vi dy, cam giac khée manh hodc sy thém an ctia d6i tuong).

Thuét ngtt “murc dung nap glucoza”, nhu st dung trong ban mé ta nay, dé chi kha
ning cta dbi twong dé kiém soat mirc glucoza trong huyét twong va/hodc insulin trong
huyét twong khi sy hip thu glucoza thay ddi. Vi du, mirc dung nap glucoza bao gdm kha
ning cta dbi twong 1am giam, trong vong khoang 120 phut, mirc glucoza trong huyét
twong tré lai mic dugce xéc dinh trude khi dua glucoza vao.

Thuat ngit “bénh tiéu duong” va “bénh déi thao dudng” dé chi bénh tién trién vé
su chuyén hoa carbohydrat lién quan dén viéc san xuét hodc st dung insulin khong du,
thuong c6 dic trung 14 chimg ting duong huyét va chimg glucoza nidu. Thuit ngit “tién-
tidu duong” va “tién-dai thio duong” dé chi trang thai trong d6 d6i twong khéng cb cac
dac diém, triéu chimg va cac yéu t6 tuong ty dic trung quan st thiy & bénh tiéu dudng,

nhung c6 cac ddc dieém, tri¢u chiing va céc yéu to tuong tu ma, néu khong duge diéu tri,
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c6 thé tién trién thanh bénh tiéu dudng. Sy c¢6 cac tinh trang ndy c¢6 thé dwoc xac dinh
bang cach sir dung, vi du, hodc thir nghiém glucoza trong huyét twong khi d6i (FPG) hozc
thir nghiém dung nap glucoza qua dudng miéng (OGTT- oral glucose tolerance test). Ca
hai thtr nghiém nay thudng yéu ciu déi twong nhin d6i trong it nhat 13 8 gi& truéc khi bét
dau thir nghiém. Trong thir nghiém FPG, mirc glucoza mau cta dbi tuong duge do sau
khi két thac nhin d6i; thong thuong, ddi tugng nhin d6i qua dém va mic glucoza trong
mau dugc do vao budi sang trude khi dbi tuong ding bira an. Pi twong khée manh
thuong s& c6 ndng d6 FPG nim trong khoang tir 90 dén 100 mg/dl, d6i tugng “tién-tidu
duong” thuong s& ¢6 nong dd FPG nam trong khoang tir 100 dén khoang 125 mg/dl, va
d6i trong mac “bénh tidu duong” thudng s& c6 mic FPG trén khoang 126 mg/dl. Trong
OGTT, mtrc glucoza méu cia dbi twong dugc do sau khi nhin d6i va do lai hai gior sau
khi ubng thirc udng nhiéu glucoza. Hai gid sau khi dung thirc ubng nhiéu glucoza, dbi
twong khoe manh thudng c6 ndng do glucoza trong mau thap hon khoang 140 mg/dl, dbi
tuong tién-dai thao duong thuong cé ndng dd glucoza trong méu 1a khoang 140 dén
khoang 199 mg/dl, va di twong mic bénh d4i thio dudng thuong cb ndng do glucoza
trong mau 1 khoang 200 mg/dl hoic hon. Trong khi cc gi tri glucoza méu néu trén gin
v6i dbi trong ngudi, muc glucoza trong mau binh thudng, ching ting dudng huyét trung
binh va chtng ting dudong huyét rd rang duoc phan loai khac & dbi twong chudt. Doi
tuong chudt khoe manh sau bdn gid nhin d6i thudong s& c6 néng d6 FPG nim trong
khoang tir 100 dén khoang 150mg/dl, dbi tugng chudt c6 “tién-tiéu duong” thudng s& cb
ndng d6 FPG nim trong khoang tir 175 dén khoang 250 mg/dl va dbi twong chudt méc
“bénh tidu duong” thudng sé c¢6 ndng dd FPG trén khoang 250 mg/dl.

Thuét ngit “chimg khéng insulin” nhu sit dung trong ban mé ta nay dé chi tinh
trang bénh trong d6 lwong insulin binh thudng khong thé tao ra dép tng sinh ly hoic dap
{ing phén tir binh thuong. Trong mét sé truong hop, lugng cao hon sinh 1y cua insulin,
hodic duge san xuit ndi sinh hodc st dung ngoai sinh, c6 kha ndng khic phuc chiing khang
insulin, toan bo hodc mot ph?ln, va tao ra dap ing sinh hoc.

Thuét ngit “hoi chimg chuyén hoa” dé chi mot nhém dic diém c6 lién quan bao
gdm, nhung khong gidi han &, chimg ting insulin huyét, sy dung nap glucoza bét thuong,
bénh béo phi, su phan phdi lai m& dén bd phén co thé phia trén hodc khoang bung, chimg
tang huyét ap, su rdi loan phéan huy fibrin, va rdi loan lipit mau c6 dic trung 14 triglyxerit

cao, (HDL)-cholesterol thip (high density lipoprotein-cholesterol — lipoprotein-
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cholesterol ty trong cao), va hat LDL cao (small dense low density lipoprotein —
lipoprotein ty trong thip d4m dic nho). Cac dbi twong c6 hdi chimg chuyén hoa 13 ¢
nguy co phat trién bénh tidu dudng typ 2 va/hodc cac rbi loan khac (vi du, chimg xo vita
dong mach vanh).

Thuét ngit “bénh rbi loan chuyén héa glucoza” bao gbm bénh rbi loan bét ky c6
dic diém 1a triéu chimg 1am sang hodc td hop cac triéu ching 14m sang lién quan dén
murc glucoza tdng cao va’hodc mire insulin tdng cao & d6i tugng so véi ca thé khde manh.
Mrc tdng cao ctia glucoza va/hodc insulin ¢ thé xuit hién trong cac bénh, 161 loan hoic
tinh trang bénh sau: chung ting duong huyét, bénh tiéu duong typ II, bénh tiéu duong
thai ky, bénh tiéu duong typ I, chimg khéng insulin, suy gidm dung nap glucoza, chiing
ting insulin huyét, suy giam chuyén héa glucoza, tién-tiéu duong, cac bénh rdi loan
chuyén héa khac (nhu hdi ching chuyén héa, con dugc goi 1a hdi ching X), va bénh béo
phi, cing véi cac rdi loan khic. Céc phtic theo séng ché, va ché pham chua no, c6 thé
duoc st dung, vi du, dé dat dugc va/hoic duy tri su 6n dinh glucoza ndi mo, vi dy, lam
giam muc glucoza trong dong mau va/hodc lam gidm murc insulin dén khoang thiy duoc
& dbi twong khde manh.

Thuét ngir “ching ting duong huyét” duge ding trong ban mb ta nay dé chi tinh
trang bénh trong d6 lwong ting cao clia glucoza tudn hoan trong huyét twong clia mau
ctia dbi twong so vai ca thé khoe manh. Ching ting duong huyét c6 thé duoc chin doan
theo phuong phép da biét trong linh vuc nay, bao gdm do mirc glucoza trong méu khi déi
nhu néu trong ban md ta nay.

Thuét ngit “chimg ting insulin huyét” duoc ding trong ban mé ta nay dé chi tinh
trang bénh trong d6 c6 mitc ting cao insulin trong tudn hoan khi, ddng thoi, muc glucoza
trong méau hoic ting cao hoic binh thuong. Chimg ting insulin huyét c6 thé 1a do ching
khang insulin lién quan dén rdi loan lipit mau, nhu triglyxerit cao, cholesterol cao, LDL
cao va HDL thip; murc axit uric cao; hdi chimg budng trimg da u nang; bénh tiéu duong
typ II va bénh béo phi. Chiing ting insulin huyét c6 thé dwgc chan doan khi c6 mirc
insulin trong huyét twong cao hon khoang 2 pU/mL.

Thuét ng@t “bénh r6i loan thé trong” dugc ding trong ban md ta niy dé chi tinh
trang bénh lién quan dén viéc du thira thé trong va/hodc ting sy thém an. Céc thong sb
khéac nhau dugc st dung dé xac dinh dbi tuong ¢ qua can so vdi ca thé khée manh dbi

chimg hay khong, bao gdm tudi, chiéu cao, giéi tinh va tinh trang stc khoe ctia dbi tugng.
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Vi du, dbi twong c6 thé duoc coi 1a qua cén hodc béo phi béng céch do chi s6 BMI (Body
Mass Index — chi s6 khéi co thé) ctia dbi twong, chi s6 nay duge tinh bang cach chia trong
luong cta ddi tuong theo kilogam cho binh phurong chidu cao cua dbi trong theo mét.
Mot nguoi truong thanh cé chi s6 BMI nam trong khoang tir ~18,5 dén ~24,9 kg/m?* dugc
coi 1a ¢6 trong lwong binh thudng; ngudi tredng thanh ¢6 chi sé BMI nam trong khoang
tir ~25 dén ~29,9 kg/m? c6 thé duoc coi 14 qua can (tién-béo phi); va ngudi truéng thanh
¢6 chi s6 BMI 1a ~30 kg/m? hoic cao hon c6 thé duge coi 1a béo phi. Su ting cam giac
thém an thuong gép phan vao viée ting qua mirc thé trong. Cac tinh trang bénh nghiém
trong lién quan dén sy tdng cam giac thém an, bao g@)m, vi dy, hoi ching an dém, co6 dic
trung 13 biéng an vao budi sang va in nhiéu vao bubi t61 thuong lién quan dén chimg mét
ngt, nhung n6 ciing c6 thé lién quan dén sy tdn thwong ving dudi ddi.

Thuit ngft “chét hoat hoa” chi mdt chét, vi du, kich thich, lam tdng, hoat hoa, tao
diéu kién, lam ting sy hoat dong, gy nhay cam hodc didu hoa ting chirc ning hoic hoat
tinh ctia mot hodc nhidu chit, vi du, polypeptit hoic phirc sir dung dé diéu tri hodc phong
bénh rdi loan chuyén héa. Ngoai ra, chit hoat héa bao gdm céc chit hoat ddng théng qua
co ché tac dung giéng nhu polypeptit cia sang ché (ttic 13, chét diéu bién cting con dudng
tin hiéu nhu polypeptit theo cach twong tu v6i polypeptit theo sang ché) va c6 kha ning
gdy ra dap Gmg sinh hoc c6 thé so sanh véi (hodc cao hon) dap tmg sinh hoc ctia polypeptit
theo séng ché. Vi du v& chét hoat héa bao gém chét cht van nhu hop chét phén t nho.

Thuat ngit “chit didu bién” chi chung polypeptit theo sang ché va chét hoat héa.

Thuat ngi “diéu bién”, “su didu bién” va thuat ngit tuong tu chi kha ning ciia mot
chét (vi du, chét hoat hoa) lam ting chtrc ning hodc hoat tinh ctia mdt hodc nhiéu

polypeptit (hodc phén tir axit nucleic ma héa ching), hoic truc tiép hodc gian tiép; hodc
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kha ning cua mot chét dé tao ra hidu qua c6 thé so sanh véi hiéu qua ctia mot hodc nhiéu
polypeptit.

CAn hiéu ring ban mb ta nay dé cap dén axit amin theo ky hidu mét chit cai hoic
ba chit c4i. Pé thuén tién cho nguoi doc, ky hi¢u mot hodc ba chit cai cia axit amin dugc

thé hién dudi day.

G |[Glyxin [Gly |[_]P |[Prolin lPro |
|Alanin “Ala IDlValin |[Val |
|Leuxin |Leu |D|Isoleuxin Wllle ]
|
|
|
|
|
|
|

[M—“Methionin ”Met |DEystein ”Cys
|Phenylalanin ||Phej|:]ﬁyrosin ||Tyr
|Tryptophan | Trp ”_—_||Histidin | His
[IZ~”Lysin “Lyé ”:I‘Arginin ”Arg
@IGlutamin ||G1n Il:lﬂﬁsparagin W/Xsn
IAxit glutamic ||‘Glu |D@|Axit aspartic WIAsp

ISerin W[Ser ID‘Threonin ||Thr

Thuét ngft “bién th8” dugc ding trong ban mo ta nay bao gdm bién thé xay ra
trong tu nhién (vi du, gen truc giao va bién thé alen) va bién thé khong xay ra trong tu
nhién (vi du, bién ddi tai tb hop). Bién thé x4y ra trong tw nhién bao gdm thé twong ddng,
tie 13, cdc axit nucleic va polypeptit khac nhau 1an luot trong trinh tir nucleotit hoic trinh
tu axit amin, tir loai nay sang loai khac. Bién thé xay ra trong tw nhién bao gdm bién thé
alen, tirc 1a, cac axit nucleic va polypeptit khac nhau trong trinh tu nucleotit hogc trinh tu
axit amin, trc 13, tir c4 thé nay dén c4 thé khéac trong cling mot loai. Bién thé khong xay
ra trong tu nhién bao gdm céc axit nucleic va polypeptit c6 su thay ddi trong trinh tyr
nucleotit hodc axit amin, lan luot, trong do su thay dbi trong trinh ty nay 1a nhén tao, vi
du, su thay d6i dugc tao ra trong phong thi nghiém hodc phuong tién khéc béng su can
thiép cla con ngudi (“ban tay con ngudi”).

Thuét ngit “ty nhién” hodc “kiéu dai”, khi dé cap dén GDF15, dé chi GDF15 hoat
dong sinh hoc, c6 trong tw nhién, bao gém bién thé GDF15 hoat dong sinh hoc, c6 trong
tu nhién. Thudt ngit nay bao gbém trinh ty thanh thuc GDF15 ctia ngudi gbm 112 axit
amin (SEQ ID NO:1).

Thuét ngit “mutein” duge ding trong ban mb ta nay dé chi mot cich rong rai cac
protein tai to hop, tic 1, polypeptit bao gdm sy thay d6i dugc dwa vao kiéu nhan tao

trong trinh tyr axit amin, vi duy, sy thay ddi trong trinh tu axit amin tao ra trong phong thi
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nghiém hoic phuong tién khac bang su can thiép ciia con ngudi (“ban tay con ngudi”).
Céc polypeptit nay thuong mang mét hodc nhiéu thay thé hoic xda b va thudng co
ngudn gde tir gen dugce tach dong da duge dwa vio quy trinh d6t bién ngiu nhién hoc
truc tiép tai diém, hoic tir gen tdng hop hoan toan. “Mutein GDF15” theo sang ché do @6
bao gém, vi du, thay thé va/hodc x6a bd (vi du, doan cit cut & ddu N gém 1,2,3,4,5,6,
7,8,9,10, 11,12, 13, hodc 14 axit amin hoac hon) so v&i polypeptit d6i chung, vi duy, so
v6i GDF15 thanh thuc tu nhién/kiéu dai ctia nguoi (SEQ ID NO:1).

Khi @& cép dén GDF15 ty nhién cta ngudi hodc mutein GDF15, thuét ngit “bién
d8i”, “su bién dbi” va thuat ngir trong tw dugc dung dé chi mot hodc nhiéu thay ddi lam
bién dbi dac tinh cia GDF15 cia nguoi, bién thé GDF15 ¢6 trong tu nhién, hodc mutein
GDF15, trong d6 thay d6i nay khong lam thay ddi trinh tw axit amin ban dau ctia chinh
polypeptit GDF15 (tw nhién hodc mutein). Pic tinh ndy bao gém, vi du, d6 hoa tan, thoi
gian ban hity trong hé tudn hoan, d6 6n dinh, d6 thanh thai, kha ning sinh mién dich hozc
tinh gy di Gmg, va kha ning san xut (vi dy, chi phi va hidu sudt). “Su bién ddi” bao gdbm
phép bién ddi hoa hoc cdng hoa tri khong lam thay ddi trinh ty axit amin ban du cta
chinh polypeptit GDF15 (tu nhién hodc mutein). Cac thay ddi d6i véi GDF15 clia nguoi,
bién thé GDF15 c6 trong tu nhién, hoic mutein GDF15 ¢6 thé duoc tién hanh bao gém,
nhung khong giéi han &, mot hodc nhidu 1an pegyl hoa (gin cong héa tri mét hoic nhiéu
phan tir polyetylen glycol (PEG), hoic din xuit ctia chung); glycosyl héa (vi du, N-
glycosyl hoa), polysialyl hoa va hesyl hoa; dung hop protein gén két véi maltoza; dung
hop albumin (vi du, dung hgp HSA); gén két albumin thong qua, vi duy, chudi axit béo
lién hop (axyl hoa); dung hop Fc; va dung hop v6i PEG gia. Mot s6 phuong 4n cu thé dé
cap dén cac bién dbi lién quan dén su dung hop véi Fe, va cac bién dbi cu thé khac nira
d& cép dén cac bién ddi lién quan dén glycosyl héa, hoic t6 hop cia ching.

Thuat ngit “ADN”, “axit nucleic”, “phén tir axit nucleic”, “polynucleotit” va tuong
tu duge st dung thay thé nhau trong ban mé ta nay dé chi dang polyme ciia nucleotit c6
chidu dai bat ky, hodc deoxyribonucleotit hodc ribonucleotit, hodc cAu tric tuong tu cla
ching. Vi du khong han ché vé polynucleotit bao gdm axit nucleic thing hoic vong, ARN
thong tin (mARN), ARN bd sung (cADN), polynucleotit tai td hop, vecto, miu do, doan
moi va twong tu.

Thuat ngit “mau do” chi manh ADN ho#ic ARN twong (g v6i gen hodc trinh tu

quan tam, trong d6 manh nay da dugc danh ddu phéng xa (vi du, bing cich dua vao 32P
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hodc ¥S) hodic danh diu bing mot sé phan tir c6 thé phat hién khac, nhu biotin,
digoxygenin hodc fluoresxein. Khi dudi ADN hoic ARN c¢6 trinh tu b sung s& lai, mAu
dd c6 thé duoc st dung, vi du, dé danh déu mang virut, khuén lac hoiic vach vi khuin
trén gel chtra gen quan tdm. MAu do c6 thé 1a ADN tach dong hodc c6 thé 13 sgi ADN
tbng hop; soi ADN tng hop c6 thé dugc str dung dé thu 14y cADN hoic dong v tinh
ctia bd gen tir protein phan tach, vi du, bing cach giai trinh ty mdt lvgng nhé ciia mot
phin protein, suy ra trinh tu axit nucleic ma héa protein, tong hop oligonucleotit mang
trinh tw ndy, danh diu phéng xa trinh tu ndy va st dung né 1am miu do dé sang loc thu
vién cADN hoic thu vién bd gen.

Thuét ngir “khac ngudn gbe” chi hai thanh phan duge x4c dinh theo ciu tric ¢6
ngudn gbe tir cac ngudn khac nhau. Vi du, trong trudng hop polypeptit, polypeptit “khac
ngudn gbe” c6 thé bao gdm trinh tur axit amin lién két chirc ning c6 ngudn gbc tir
polypeptit khac (vi du, thanh phan thtr nhit bao gdm polypeptit t4i to hop va thanh phan
thir hai c¢6 ngudn gbc tir polypeptit GDF15 tyr nhién). Tuong tu, trong trudng hop
polynucleotit ma hoa polypeptit kham, polynucleotit “khac ngudn gbe” c6 thé bao gdbm
trinh ty axit nucleic lién két chirc ning c6 thé c6 ngudn gdc tir cac gen khac nhau (vi dy,
thanh phan tht nhét tir axit nucleic ma héa polypeptit theo mot phuong 4n boc 16 trong
ban md ta4 nay va thanh phan thir hai tir axit nucleic ma hoa polypeptit mang). Axit nucleic
“khac ngudn gbe” vi du khac bao gdm cdu tric biéu hién trong d6 axit nucleic bao gdm
trinh tw m& hoa dugc lién két chie nang v6i yéu té didu hoa (vi du, trinh ty khoi dau) tir
ngudn gen khac véi ngudn gen ciia trinh ty ma héa (vi du, dé gay biéu hién trong té bao
chu quan tdm, n6 co thé c¢6 ngudn gen khac véi trinh tw khéi dau, trinh ty m3 hoa hodc
c& hai). Vi du, trinh ty khoi ddu T7 duoc lién két chirc ning véi polynucleotit ma hoa
GDF15 polypeptit hodc khu vuc ciia né duge coi 12 axit nucleic khac ngudn gbc. Trong
truong hop t& bao tai td hop, “khac ngudn gbc” c6 thé dé chi sw c6 mit clia mot axit
nucleic (hodc san phim gen, nhu polypeptit) c6 ngudn gdc gen khac véi té bao chi ma
nd c6 mat trong do.

Thuét ngit “lién két chire nang” chi mdi lién két gitta cac phan tir dé tao ra chirc
nang mong mudn. Vi dy, “lién két chirc nang” trong trudng hop axit nucleic dé chi lién
két chirc nang gitra cac trinh ty axit nucleic. Bang céc vi du, trinh tw didu khién sy biéu
hién axit nucleic (nhu trinh tu khoi dau, trinh tu tin hidu, hoic mang vi tri gin két yéu tb

phién ma) c6 thé dugc lién két chirc nang véi polynucleotit th hai, trong d6 trinh tu diéu
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khién su biéu hién tic dong dén su phién ma va/hodc dich mé cua polynucleotit thir hai.
Trong trudng hop polypeptit, “lién két chirc ning” dé chi lién két chirc ning gitra cc
trinh ty axit amin (vi du, cac khu vuc khac nhau) dé tao ra hoat tinh dugc mo ta cia
polypeptit.

Nhu sir dung trong ban md td nay trong truong hop chu triic polypeptit, “dau tn
cing N” (hodc “ddu tan cling amin”) va “dau tan cting C” (hodc “dau tan ciing carboxyl”)
14n luot chi cac diu amin va carboxyl xa nhét cua polypeptit, trong khi thuat ngit “dau
N” va “ddu C” dé chi vi tri twong dbi trong trinh tu axit amin cta polypeptit 1an luot vé
phia diu tan cing N va dAu tan cung C, va c6 thé bao gdm cac gbc 1an luot ¢ ddu tin
cing N va diu tan cing C. “Ngay dau N” hoic “ngay ddu C” dé chi vi tri ciia gbe axit
amin ddu tién so v6i gbe axit amin thir hai trong d6 cac gde axit amin thir nhat va thir hai
gén két cong hoa tri dé tao ra trinh ty axit amin lién ké.

“C6 ngudn gdc tlr”, trong trudng hop trinh tu axit amin hodc polynucleotit (vi du,
trinh ty axit amin “cé ngudn gbc tir” polypeptit GDF15), nhim chi ra ring polypeptit
hoic axit nucleic ¢6 trinh ty ¢6 ngudn gbc tir trinh ty ciia polypeptit hodc axit nucleic dbi
ching (vi du, GDF15polypeptit cé trong tu nhién hodc axit nucleic md héa GDF15), va
khong c6 y nghia @& giéi han & ngudn gdc hodc phuong phép tao ra protein hodc axit
nucleic. Bing cac vi dy, thuét ngit “c6 ngudn gdc ti” bao gdm cac gen truc giao hoidc
bién thé cta trinh tu axit amin hoic ADN dbi ching.

Trong trudng hop polypeptit, thudt ngit “dugc phan 1dp” chi polypeptit quan tdm
ma, néu ¢6 trong tw nhién, dang & moi trudng khac véi méi trudng trong d6 nd cb ngudn
gbc tu nhién. “Pugc phan 14p” nhim bao gdm céc polypeptit & cac miu ma gan nhu duoc
lam giau polypeptit quan tim va/hodc trong d6 polypeptit quan tdm duoc tinh ché mot
phin hodc gin nhu tinh khiét. Khi polypeptit khéng c¢6 trong tu nhién, “dwoc phén 14p”
chi polypeptit dd dugc phan tach ra khéi moi tredng noi nd dugc tao ra theo phuong phap
tdng hop hodc phuong phép tai to hop.

Thuat ngit “lam gidu” c6 nghia 14 mot miu dugce xir Iy theo cach phi ty nhién (vi
du, trong phong thi nghiém, vi dy, bdi nha khoa hoc hodc dugce si lam sang) sao cho
polypeptit quan tdm c6 mit v6i ndng dd cao hon (vi duy, cao hon it nhét 3 14n, cao hon it
nhét 4 1an, cao hon it nhét 14 8 14n, cao hon it nhét 64 14n, hoic hon) so véi néng dd caa

polypeptit trong mau ban du, nhu méu sinh phdm (vi du, miu trong dé polypeptit c¢6
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trong tur nhién hodc no co trong d6 sau khi st dung), hodc b) nf)ng d6 cao hon moi truong
trong do tao ra polypeptit (vi dy, nhu trong té bao vi khuin).

“Gan nhu tinh khiét” chi mot thanh phan (vi du, polypeptit, dime, tetrame, phiic)
chiém hon khoang 50% tong ham lugng clia ché phdm, va dic trung cao hon khoang
60% tdng ham lwong polypeptit. Pic trung hon, “gin nhu tinh khiét” dé chi ché phdm
trong d6 it nhat 75%, it nhét 12 85%, it nhét 14 90% hoic nhiéu hon cta tong ché pham 12
thanh phan quan tdm. Trong mdt sb trudng hop, thanh phan nay s& chiém cao hon khoang
90%, hodc cao hon khoang 95% tdng ham lugng cta ché phdm.

Thuét ngir “khang thé” (Ab) va “globulin mién dich” (Ig) dé chi glycoprotein c6
dic diém chu tric gidng nhau. Trong khi khang thé thé hién tinh ddc hidu gén két véi
khang nguyén dic hiéu, cac globulin mién dich bao gdm ca khang thé va phan tir giéng
khang thé khac khong c6 tinh dic hiéu khang nguyén. Khang thé dugc md ta chi tiét sau
day.

Thuét ngt “khang thé don dong” dé chi khang thé thu dugc tir nhém céc khang
thé gin nhu twong ddng, tirc 13, cac khang thé riéng biét bao gdm nhom gidng nhau ngoai
trir ¢ thé co cic dot bién co thé xay ra tu nhién v6i luong rat nho. Khang thé don dong
¢6 tinh ddc hiu cao, truc tiép nhim vao mét vi tri khang nguyén. Nguoc véi ché phdm
khéng thé da dong, c6 thé bao gdm céc khang thé khac nhau truc tiép khang cac yéu td
xéc dinh khac nhau (epitop), mdi khang thé don dong truc tiép nhim vao mét yéu td xéc
dinh trén khéng nguyén.

Trong trudng hop khang thé, thuat ngir “duoc phéan 1ap” chi khang thé di dugc
phén tach va/hodc thu hdi tir cac thanh phén tap chét trong moi truedng tu nhién cua no;
thanh phan tap chat nhu vay bao gdm nguyén lidu c6 thé gdy can tré cho viée st dung dé
chén doan hodc diéu tri ciia khang thé nay, va c6 thé bao gdm enzym, hormon, va céc
chét tan c6 protein hodc khong c6 protein.

Thuét ngit “thay thé bao ton” dé chi viéc thay thé cac gdc axit amin trong nhém
sa: DL, LM, V,F;2)R,K;3)F, Y, H, W,R;4) G, A, T, S; 5) Q,N; va 6) D, E. Thay
thé axit amin bao tdn c6 thé gitr hoat tinh ctia protein bing cach thay thé (cc) axit amin
trong protein béng mot axit amin ¢6 mach bén c6 tinh axit, tinh bazo, dién tich, do phan
cuc hoic kich thude ctia mach bén tuong tu. Dinh hudng cho thay thé, cai xen, hoic x6a
b6 ¢6 thé dyua trén su sdp thing hang trinh ty axit amin cta cac protein bién thé hoic

protein tr cac loai khéac nhau.
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Yéu t6 biét hoa ting trudéng 15 (GDF1S5 - Growth Differentiation Factor 15)

GDF15, con dugc goi 1a MIC-1 (macrophage inhibitory cytokine-1 — xytokin trc
ché dai thuc bao 1), PDF (prostate differentiation factor - yéu tb biét hoa tuyén tién liét),
PLAB (placental bone morphogenetic protein - protein tao xwong nhau), NAG-1 (gen
hoat hoa thudc chdng viém khong steroit (NSAID)), TGF-PL, va PTGFB, 14 mot thanh
phan cua siéu ho yéu t6 tang truéng chuyén dang B (TGF-B- transforming growth factor
B). GDF15, dugc tdng hop & dang tién protein ndi bao c& 62kDa sau d6 dugc phan cit
bang proteaza gibng furin, duoc tiét ra & dang protein lién két disulfit kich thuéc 25kDa.
(Xem, vi du, Fairlie et al., J. Leukoc. Biol 65:2-5 (1999)). mARN GDF15 dugc phat hién
théy trong cac md khac nhau, bao g@)m gan, thén, tuy, Kkét trang va nhau thai, va su biéu
hién GDF15 & gan ¢6 thé duoc diu hoa ting dang ké khi c6 ton thwong cic co quan nhu
gan, thin, tim va phdi.

Tién GDF15 1a mét polypeptit kich thuwéc 308 axit amin (NCBI Ref.
Seq.NP_004855.2) chira peptit tin hidu gdm 29 axit amin, viing tién chirc ning gém 167
axit amin, va khu vuc thanh thuc chira 112 axit amin dugc cit ra tir vung tién chirc nang
boi proteaza gidng furin. Polypeptit GDF15 gdm 308-axit amin dugc goi 14 polypeptit
GDF15 “chidu dai diy du”; polypeptit GDF15 gém 112-axit amin (axit amin 197-308
ctia GDF15 “chidu dai ddy dd”) 1a mot polypeptit GDF15 “thanh thuc” (SEQ ID NO:1).
Trir khi dugc néu 18 khac, thuat ngtt “GDF15” dé chi trinh tu 112 axit amin thanh thuc
cta ngudi. Ngoai ra, cac danh sb vién din dén céc gbc GDF15 cu thé 1a @& chi trinh ty
112 axit amin thanh thuc (tic 13, gbe 1 13 Ala (A), va gbc 112 1a Tle (I); xem SEQ ID
NO:1). Chuy, trong khi trinh ty axit amin ctla tién GDF15 du doan ba vi tri cét, tao ra ba
dang gid dinh ciia GDF15 “thanh thuc” cua ngudi (tie 1a, 110, 112 va 115 axit amin),
trinh ty 112 axit amin thanh thuc dugc chip nhan 1 dung.

Pham vi ctia sang ché bao gém cac gen truc giao ciia GDF15, va cac dang bién
d6i ctia ching, tir cac loai dong vat c6 vii khac, va viée str dung chiing, bao gé)m chudt
(NP _035949), tinh tinh (XP_524157), dudi woi (XP_002828972), khi rezut
(EHH29815), géu tric khdng 16 (XP_002912774), vuon (XP_003275874), chudt lang
(XP_003465238), chdn swong (AER98997), bd (NP_001193227), lgn (NP_001167527),
ch6 (XP_541938) va tht md vit (Ornithorhynchus anatinus; AFV61279). Dang thanh
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thuc cia GDF15 clia ngudi ¢ mirc twong dong axit amin khodng 67% véi gen truc giao
cua chuot.

Dé thuan tién, cac phan tt GDF15 bién ddi ciia ngudi, bién thé GDF15 (vi duy,
mutein), va mutein GDF15 bién di mo ta tir day vé sau duoc goi chung 1a “(cac)
polypeptit”. Nén chu ¥ rang khi dé c4p bat ky dén “ctia nguoi” lién quan véi polypeptit
va phan tir axit nucleic theo sang ché khong c6 nghia gii han v& cach thu duge polypeptit
hoic axit nucleic hogic ngudn gde ctia chiing, ma chi trinh tur ¢6 thé twong tng véi trinh
tu cla polypeptit hodc phan tir axit nucleic ctia ngudi c6 trong tu nhién. Theo céc phuong
an cu thé, phan tir GDF15 bién dbi ctia nguoi 14 cac dime dugc glycosyl hoa tai N. Ngoai
cac polypeptit clia ngudi va phan t axit nucleic md héa ching, sang ché @& xuét
polypeptit lién quan dén GDF15 va phén tir axit nucleic twong g tlr loai khac.

A. Polypeptit ¢ dac diém vat I¥ mong mudn

Sang ché dé xuét, mot phan, polypeptit bao gdbm trinh tur axit amin lién ké twong
dong it nhét 13 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, hodc 100% véi trinh ty axit
amin cia SEQ ID NO:1 (GDF15 thanh thuc ctia nguoi dai 112 axit amin). Polypeptit nay
c6 thé bao gém mot hodc nhiéu thay thé va/hodc bi mét so v&i trinh tu axit amin cua SEQ
ID NO:1. Theo mét sb phuong 4n nhit dinh, ngoai thay thé, polypeptit theo sang ché
cling co thé bao gém x06a bd so vai trinh ty axit amin cua SEQ ID NO:1. Theo mot sb
phuong 4n, polypeptit theo sang ché c6 thé bao gdm céc x6a bo so véi trinh tyr axit amin
cua SEQ ID NO:1.

Pé thuan tién va rd rang, trinh tu axit amin ciia SEQ ID NO:1 duge sir dung lam
trinh tu d6i chiéu cho polypeptit néu trong ban mé ta nay. Do d6, vi tri cdc gbc axit amin
duoc danh sb trong ban md ta ndy c6 vién din dén SEQ ID NO:1. Trinh tu ctia SEQ ID
NO:1 dugc néu sau day:

ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGAC
PSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTY
DDLLAKDCHCI

Theo mét s& phuong 4n, polypeptit theo sang ché c6 thé dwoc thay thé, thém, hodc
loai bé mdt, hai, ba axit amin hodc hon ma tao ra mot hodc nhidu vi tri lién ung glycosyl
hoa lién két voi (cac) N tai ving ma tai d6 khong c6 vi tri lién tng nay & SEQ ID NO:1.
Vi tri lién tng glycosyl hoa lién két tai N bao gdm trinh ty NXS/T, khi N 1a Asn; X 1a

axit amin khong phai prolin; sau d6 hodc 1a Ser (S) hodc Thr (T).
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Vi du vé polypeptit theo sang ché bao gdbm polypeptit c6 mdt, hai, ba, bbn vi tri
lién tng glycosyl héa hodc hon (vi duy, vi tri lién (g glycosyl héa lién két tai N) tai vi tri
axit amin ma vi tri nay khong cé trong trinh ty axit amin ciia SEQ ID NO:1.

Theo mot sb phuong an nhét dinh, polypeptit ¢6 thé bao gdm mét thay thé so vai
SEQ ID NO:1 tao ra mot vi trf lién tng glycosyl héa lién két tai N tai vi tri thay thé (vi
du, trinh tw NGD & SEQ ID NO:1 ¢6 thé thay ddi thanh NGT/S bang mét thay thé; vi tri
ctia thay thé duoc gach chan). Trong cac trudng hop khéc, polypeptit niy c6 thé bao gdm
hai thay thé so v6i SEQ ID NO:1 tao ra mdt vi tri lién Gng glycosyl hoa lién két tai N &
vi trf thay thé (vi du, trinh tw KTD & SEQ ID NO:1 ¢6 thé thay ddi thanh NTT/S bing hai
thay thé; cac vi tri ctia thay thé duge gach chan). Theo mot s6 phuong 4n, polypeptit c6
thé bao gdm ba thay thé so véi SEQ ID NO:1 tao ra mdt vi trf lién tng glycosyl héa lién
két tai N & vi tri thay thé (vi du, trinh tuy GPG & SEQ ID NO:1 ¢6 thé thay ddi thanh
NTT/S bang ba thay thé; vi tri ctia thay thé duoc gach chan).

Theo mét s6 phwong 4n nhét dinh, polypeptit c¢6 thé bao gdm mdt hodc nhidu x6a
b6 so v6i SEQ ID NO:1 ma tao ra vi tri lién tng glycosyl hoa lién két tai N & vi trf bi
mét. Vi dy, trinh tt NGDHCPLGPGRCCRLHT (SEQ ID NO:119) & SEQ ID NO:1 ¢6

thé thay d4i bang cach loai bé axit amin D dén H (gach chén)) bang cach d6 tao ra vi tri
lién tmg glycosyl hoa lién két tai N: NGT.

Theo mét s phuong 4n nhét dinh, polypeptit c6 thé c6 thém axit amin so v6i SEQ
ID NO:1 tao ra vi tri lién tng glycosyl hoa lién két tai N & (cac) vi tri dwoc thém axit
amin. Vi du vé viéc dua vi tri lién tng glycosyl hoa lién két tai N bing cach thém mot
axit amin bao gdm thém N vao trinh tw LHT & SEQ ID NO:1, bang cach d6 tao ra trinh
ty LNHT, trong ¢6 NHT 1a vi trf lién tng glycosyl héa lién két tai N.

Nhu chu y trén, polypeptit c6 thé bao gdm mot hodc nhiéu thay thé so v6i SEQ ID
NO:1 va thay thé ¢6 thé duoc danh sb nhu vi tri ctia axit amin twong tng & SEQ ID NO: 1.

Theo mdt sb phuong an nhat dinh, polypeptit c6 thé bao gdém trinh tu axit amin
lién ké twong ddng it nhit 1a 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, hodc 100%
vé6i trinh ty axit amin ctia SEQ ID NO:1, trong d6 trinh tu axit amin lién k& ¢ thay thé
D5T/S hodc R2IN.

Theo mét s& phuong an nhét dinh, polypeptit c6 thé bao gbm trinh ty axit amin
lién k& twong ddng it nhit 1 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, hodc 100%
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so v4i trinh ty axit amin ctia SEQ ID NO:1, trong d6 trinh ty axit amin 1ién k& c6 it nhét

1a mét trong cac cdp thay thé so véi axit amin twong tmg & SEQ ID NO:1 nhu sau:

1. R16N va H18T hodac R16N va H18S;
ii. S23N va E25T hodc S23N va E25S;
iii. L24N va D26T hodc L24N va D26S;
iv. S50N va F52T hodc SS0N va F528;
v. F52N va A54T hodc F52N va A54S;
vi. Q51N va R53T hodac Q51N va R53S;
vii. R53N va A55T hodc R53N va A55S;
viii. S64N va H66T hodc S64N va H66S;
IX. L65N va R67T hoac L65N va R67S;
X. S82N va N84T hodc S82N va N84S;
Xi. K91N va D93T hodc K91IN va D93S;
Xii. D93N va G95T hodc D93N va G95S;
Xiii. T94N va V96T hodc T94N va V96S;
Xiv. V96N va LI98T hodc VOON va L.98S;
XV. S97N va Q99T hodc S97N va Q99S; va
XVi. A106N va D108T hoac A106N va D108S

Vi du, thay thé theo muc i) néu trén c6 nghia 12 polypeptit ¢ threonin (T) hoic
serin(S) ¢ vi tri axit amin twong Gng vai vi tri axit amin 18 & SEQ ID NO:1, trong d6 &
SEQ ID NO:1, histidin (H) ¢6 mat & vi tri axit amin 18. Tuong tu, thay thé ctia D & vi tri
512 v6i T hodc S ¢6 thé duoc ky hiéu 1a D5T/S. Vi tri ciia axit amin twong ting trong
polypeptit so v6i SEQ ID NO:1 ¢6 thé duge x4c dinh bang cach sip thing hang cic trinh
tur axit amin.

Theo mét s& phuong an nhit dinh, polypeptit c6 thé bao gdm hai thay thé (mot
cap thay thé) tao ra mét trinh ty lién ung N-glycosyl hoa & mot vi tri ma tai d6 khong
quan sat thiy trinh ty lién ung glycosyl héa tai N & SEQ ID NO:1. Vi du vé cac thay thé
nhu vy bao gbm R16N va HI18T/S; K9IN va D93T/S; T94N va VI6T/S; va thay thé
khac dugce néu trén. R16N va H18T/S cé nghia 1a polypeptit c6 N & vi tri twong ing véi
vi tri 16 ciia SEQ ID NO:1, trong d6 & SEQ ID NO:1, R cé mét va polypeptit c6 hodc T
hodc S & vi tri twong rng véi vi tri 18 & SEQ ID NO:1, trong dé6 H c6 mét. Do trinh tu
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RXH (& vi tri 16-18) & SEQ ID NO:1 khéng chira gbe bat ky cho trinh tur lién tmg glycosyl
hoa lién két tai N, cip thay thé s& tao ra trinh tur lién tng glycosyl hoa lién két tai N.

Theo cac phuong an khac, mot thay thé c6 thé 1a du dé tao ra trinh ty lién ung
glycosyl hoa lién két tai N, vi du, do trinh ty NGD (& vitri 3-5) c6 & SEQ ID NO:1, viéc
thay thé mot axit amin D b%ing T hodc S s& 14n luot tao ra trinh tw NGT hodc NGS, ca hai
déu 14 trinh ty lién tmg N-glycosyl héa.

Trong mdt sd trudng hop, nhiu hon mat trinh ty lién tmg N-glycosyl héa c6 thé
duoc dua vao trong GDF15 kiéu dai. Vi du, trinh tu axit amin GDF15 kiéu dai c6 thé
duoc bién dbi bﬁng cach thay thé va/hodc loai bd axit amin dé tao ra mot, hai, ba, bén
trinh tu lién ng N-glycosyl héa hoic nhiéu hon. Theo médt sd phuong 4n nhét dinh,
polypeptit c6 thé bao gdm 112 axit amin 1ién k& ¢6 mirc twong ddng trinh tw it nhit 1a
90% v6i trinh tw 112 axit amin ctia SEQ ID NO:1, trong d6 112 axit amin lién ké bao
gdm mét, hai, ba, bén trinh tw lién tmg N-glycosyl héa hoic hon, nhu, 1-12, 1-10, 1-8,
1-6, 1-4, 1-3, hodc 1-2 trinh ty li€én Gng N-glycosyl hoéa.

Theo mot s& phuong 4n nhit dinh, polypeptit c6 thé bao gdm 112 axit amin lién
k& c6 mirc twong dong trinh tur it nhat 1 90% v&i trinh tw 112 axit amin cia SEQ ID
NO:1, trong d6 112 axit amin lién ké bao gém mot, hai, ba, bén cdp thay thé dugce néu
trong ban mo ta nay hodc hon.

Sang ché con dé xudt polypeptit 14 cdc méanh hoat tinh (vi dy, trinh tur con) chira
céc polypeptit dwoe md ta trén. Chiéu dai ctia cac manh hoic trinh tir con hoat tinh c6 thé
12 40 axit amin dén 111 axit amin, vi du, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 98,
106, 109, hogc tbi da la 111 axit amin.

Polypeptit c6 muc twong dong trinh tur dwgc xac dinh so véi trinh tw dbi ching
trén chidu dai x4c dinh gdm c4c axit amin lién ké (vi du, “ctra s6 so sanh™). Phwong phap
sip thing hang trinh tu dé so sanh da biét trong linh vuc nay. Su sép thing hang t6i wu
cac trinh tu dé so sanh c6 thé dugc thyc hién, vi du, béng thuat todn murc tuong déng cuc
bd ciia Smith & Waterman, Adv. Appl. Math. 2:482 (1981), bang thuit toan sép thing
hang tuong ddng ciia Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), bang cach tra
ctru phuong phép twong ddng ciia Pearson & Lipman, Proc. Nat'l. Acad. Sci. USA
85:2444 (1988), bang hé théng xir Iy duge méy tinh hoa cta céc thut toan nay (GAP,
BESTFIT, FASTA, va TFASTA trong goi phan mém Wisconsin Genetics, Madison,
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Wis.), hodc bang cach sip thing hang thi cong va kiém tra bang mét thudng (xem, vi du,
Current Protocols in Molecular Biology (Ausubel et al., ban phu luc nam 1995)).

Vi du, polypeptit thich hop c¢6 thé bao gdm trinh ty axit amin c6 mic tuong dong
trinh tu axit amin it nhét 1a khoang 75%, it nhét khoang 80%, it nhét khoang 85%, it nhét
khoang 90%, it nhét khoang 95%, it nhét khoang 98%, hoic it nhét khoang 99%, vdéi
doan dudi thing lién k& gdm 40, 45, 50, 55, 60, 65, 70, 75, 80, 85 hodc tdi da 1a 112 axit
amin & SEQ ID NO:1.

Céc manh vi du cta polypeptit boc 16 trong ban md ta nay bao gdm polypeptit c6
vai x6a b so voi SEQ ID NO:1. Vi du, polypeptit c6 thé ¢6 doan cit cut & dau N va/hoic
doan cét cut & dau C so véi SEQ ID NO:1. Céc doan cét cut c6 thé ¢6 1,2, 3, 4, 5, 6, 7,
8,9, 10, 11, 12, 13, 14 axit amin hog@c hon so véi polypeptit ddi ching, vi dy, SEQ ID
NO:1. Theo mét sb phwong 4n nhat dinh, polypeptit quan tdm c6 thé bao gdm maot hoic
nhiéu thay thé ma n6 tao ra trinh tu lién tng glycosyl hoa lién két tai N, nhu trinh tu duoc
bdc 10 trong ban mo t4 nay, va doan cit cut & ddu N va/hoic doan cit cut & ddu C so véi
SEQ ID NO:1.

Theo mét sb phuong 4n nhét dinh, polypeptit c6 thé dai it nhét 14 98 axit amin va
c6 muc tuong déng trinh ty axit amin it nhat 12 90%, 92%, 95%, 96%, 97%, 98%, 99%,
hodc 100% v&i doan dudi thing twong tmg gdm 98 axit amin & SEQ ID NO:1. Polypeptit
nay c6 thé khong c6 tir 2 dén 14 axit amin dAu tién (vi du, 2, 3, 4, 5, 6,7, 8,9, 10, 11, 12,
13, hodc 14 axit amin) ¢ & dAu tan cung N ctia SEQ ID NO:1, trong khi van giit axit
amin c6 & dau tan cing C cta SEQ ID NO:1. Néi cach khéc, cic x6a bd twong Gng véi
c4c axit amin du tin cing N ctia SEQ ID NO:1.

Theo mdt s6 phuong an nhit dinh, mutein GDF15 ¢6 thé dai it nhit 106 axit amin
va ¢6 mirc trong ddng trinh tu axit amin it nhét 1a 90%, 92%, 95%, 96%, 97%, 98%,
99%, hodc 100% v&i doan dudi thing tuong Gmg gdm 106 axit amin & SEQ ID NO:1.
Mutein GDF15 ¢6 thé khong c6 sau axit amin d4u tién c6 & dau tan cing N ciia SEQ ID
NO:1.

Theo mdt sb phuong 4n nhét dinh, polypeptit c¢6 thé dai it nhit 109 axit amin va
¢6 muc trong ddng trinh ty axit amin it nhat 1 90%, 92%, 95%, 96%, 97%, 98%, 99%,
hodc 100% véi doan dudi thing twong ing gdm 109 axit amin & SEQ ID NO:1. Mutein
GDF15 c6 thé khong c6 ba axit amin dau tién ¢é & dau tan cing N ctia SEQ ID NO:1.
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Polypeptit vi du theo sang ché c6 thé bao gém bi mét hai axit amin diu N (AN2)
s0 v6i WT hGDF15 va c6 thé dung nap véi trinh ty Fc & dau tan cting N. Tuy nhién, khi
d& cap dén vi tri cia thay thé, s6 gbc chi ra sd twong tng véi vi tri trong hGDF15 WT
thanh thuc (WT; SEQ ID NO:1). Do d6, axit amin N & dau tan cling N ciia polypeptit
khong c6 hai axit amin dau tién & du tan cing N ¢6 thé duge goi 1a gbe 3 mic duné 1a
axit amin thr nhét trong trinh ty axit amin ctia mutein polypeptit GDF15 va truée d6 1a
trinh ty axit amin khac ngudn gdc (vi du, Fc).

Nhu chi y & trén, cic manh polypeptit ¢ thé bao gdm mdt hodc nhiéu thay thé
ma tao ra trinh tu li€n trng N-glycosyl hoa so véi trinh tu SEQ ID NO:1, nhu, mot, hai,
hodc nhiéu thay thé dugc boc 16 trong ban mo ta nay.

Nhu néu trén va nhu duge mo ta chi tiét hon dudi day, polypeptit theo sang ché
c6 thé duoc bién ddi thong qua, vi dy, phép pegyl hoa (gin cong hoa tri mot hodc nhidu
phan tir polyetylen glycol (PEG), hodc din xuét ctia né); glycosyl héa (vi du, N-glycosyl
hoa); polysial hoa; cac phan tir dung hop albumin bao gdm albumin huyét thanh (vi du,
albumin huyét thanh ngudi (HAS- human serum albumin), albumin huyét thanh khi dubi
dai, hodc albumin huyét thanh bd (BSA-bovine serum albumin)); gén két albumin nho,
vi dy, chudi axit béo lién hop (axyl héa); dung hop Fc; va dung hop véi PEG gia. Theo
mot sb phuong an nhét dinh, cac bién dbi duoc tién hanh theo cach dic hiéu vi tri. Theo
cac phuong an khac, cac bién ddi bao gém trinh ty lién két. Trinh tu lién két nay cé thé
lién hop gdc bién dbi véi polypeptit.

Theo cac phuong an cu thé, sang ché dé xuét cac dang bién ddi cia GDF15 thanh
thyuc cia ngudi va mutein GDF15 (nhu polypeptit duoc mo ta & trén) bang cach lién hop
v6i albumin. Theo cdc phwong 4n khac, séng ché dé xut viéc bién dbi polypeptit bang
cach N-glycosyl héa hodc O-glycosyl héa. Céc dic diém ctia albumin va thé dung hop
polypeptit ciia n6 (vi du, protein dung hgp), va polypeptit glycosyl hoa dugec md ta rd

hon sau day.

Polypeptit dung hgp Fc-GDF1S va phirc ciia né

Theo phuong 4n vi du, polypeptit GDF15 boc 1 trong ban md ta niy c6 thé 13 &
dang polypeptit dung hop bao gdm polypeptit Fc hoic manh ctia né dung hop véi trinh
fir axit amin cia mdt hodc nhiéu polypeptit néu trong ban mé ta nay (vi du, phén ti

GDF15 clia ngudi, phan tir GDF15 bién dbi ctia ngudi, mutein GDF15, va mutein GDF15

29

29/234



48313

bién ddi). Nhu néu trong ban mo ta nay, polypeptit GDF15 ¢6 thé 13 polypeptit kiéu dai
hodc mutein, vi du, mutein glycosyl hoa. Nhu st dung trong ban mo ti nay, “mutein
glycosyl héa” hodc “glycomutein” hodc “bién thé glycosyl hoa” hoic “bién thé-glyco”
trong treong hop polypeptit, vi du, polypeptit GDF15 dé chi polypeptit chira mdt hosc
nhiéu vi trf lién tng glycosyl héa & vi tri trong trinh ty axit amin tai vi tri nay polypeptit
d6i chimg (kiéu dai) khong chira vi trf lién ting glycosyl hoa. Trong mot s6 truong hop,
polypeptit dung hop c6 thé bao gdm trinh tw Fc dung hop véi dau tan cing N ctia GDF15
glycomutein bdc 10 trong ban mo té nay.

Trinh ty polypeptit Fc bt ky néu trong ban mo ta nay hoic da biét trong linh vuc
nay c6 thé 1a mot thanh phéan cua protein dung hop theo sang ché. Cac thanh phin cia
protein dung hop nay cé thé tiry chon lién két cong hoa tri qua trinh tr lién két, nhu céc
trinh tu lién két néu trong ban mb ta niy. Theo mdt s phuong 4n clia sang ché, protein
dung hop bao gbm trinh tw polypeptit Fc 1a gbc dau N va polypeptit néu trong ban mé ta
nay 1a gbc dau C.

Trong mdt sb trudng hop, phan Fc ciia polypeptit dung hop Fe-GDF15 boc 16
trong ban mo td nay co thé 1a Fc ¢6 trinh tu IgG Fc ctia nguoi (vi du, I1gG1, 1gG2, IgG3,
hodc IgG4) hodc bién thé cia né. Trinh ty axit amin ctia IgG1 Fc cia nguoi duge néu 1a
SEQ ID NO:2:

EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
SHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWILNGK

EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTILPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKI TVDKSRWQOQGNVES

CSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:2)
Vung ban 18 duogc in nghiéng, khu vuc CH2 dugc gach chan va khu vue CH3 duogc

gach chan kép. Viéc danh s6 vi tri cta axit amin trong trinh ty Fc 14 theo cach danh s
EU (Edelman, G.M. et al., Proc. Natl. Acad. USA, 63, 78-85 (1969)). Do d¢, géc axit
glutamic “E” ¢ vi tri 1 & SEQ ID NO:2 dugc danh sé 1a 216; khu vie CH2 bét ddu tai
alanin (A) duoc danh sb 14 231; khu viee CH3 bt ddu tai glyxin (G) dugc danh sb 341,
theo cach danh sb EU.

Phén Fc cua polypeptit dung hgp Fe-GDF15 boc 16 trong ban md ta nay c6 thé 1a
Fc ¢6 trinh tu axit amin lién k& twong dong it nhét 12 90% véi SEQ ID NO:2, vi du, it
nhét 12 93%, it nhat 12 95%, it nhat 12 97%, it nhit 1a 98%, hoic hon véi SEQ ID NO:2.
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Theo mot s6 phuong an nhit dinh, phin Fc c¢6 thé 14 manh Fc bao gdm khu vuc CH3
hodc trinh tu axit amin 1ién k& twong ddng it nhét 13 90%, 92%, 95%, 96%, 97%, 98%,
99%, hodc 100% véi khu viee CH3 & SEQ ID NO:2. Theo mét ) phuong 4n nhét dinh,
phén Fc ¢6 thé 12 manh Fc bao gém khu vuc CH2 va khu vuc CH3 hoic trinh tw axit
amin lién k& tuong ddng it nhét 1a 90%, 92%, 95%, 96%, 97%, 98%, 99%, hodc 100%
v6i khu vue CH2 va CH3 & SEQ ID NO:2. Theo mdt s6 phuong 4n nhét dinh, phin Fc
¢6 thé 12 manh Fc g61n mot phén vung ban 18, khu vuc CH2, va khu vue CH3 hoic trinh
tu axit amin lién k& twong ddng it nhat 12 90%, 92%, 95%, 96%, 97%, 98%, 99%, hoic
100% véi vung ban 18, khu vuc CH2, va khu vuc CH3 ¢ SEQ ID NO:2. Theo mdt )
phuong an nhit dinh, phin Fc c¢6 thé c6 trinh tu axit amin twong dong it nhat 1a 90%,
92%, 95%, 96%, 97%, 98%, 99%, hoac 100% véi trinh tu axit amin néu & SEQ ID NO:2.

Trong mdt sb trudng hop, phan Fe ciia polypeptit dung hop Fe-GDF15 ¢6 thé bao
gbm céu trac 16i duge xir Iy ma cu tric 101 nay c6 thé két hop véi polypeptit Fc khac
bao gbm ciu tric 16m dugce xtr ly. Trong céc truong hop khac, phan Fc ciia polypeptit
dung hop Fc-GDF15 ¢6 thé bao gdm ciu tric 16m duge xir Iy ma ciu triic 16m nay c6 thé
 két hop véi polypeptit Fc khac bao gdbm céu tric 16i duge xir ly. Trinh tw Fe vi du ¢6 cdu
trac 161 va/hodc ciu trac 18m duoce xt Iy dwge mo ta trong US 8,216,805. Trong mot sd
treong hop, ciu tric 161 va ciu triic 16m c6 thé duge xir ly thanh khu vuc CH3 cua
polypeptit Fc. Trong mot sd trudng hop, phan Fe két hop véi polypeptit dung hop Fe-
GDF15 theo sang ché, 14 khong dwoc lién hop véi polypeptit GDF15. Do d6, phan Fc tao
dime véi polypeptit dung hop Fc-GDF15 tao ra heterodime, c6 mot phan tir GDF15 trén
mdi heterodime.

“Chu triic 101 hodc “nam” ¢ thé dugc xir Iy bang cach thay thé cac mach bén axit
amin nho trong khu vire CH3 ciia polypeptit thir nhit bing cdc mach bén 16n hon (vi du
tyrosin hodc tryptophan). Céc “ciu triic 1dm” hodc “16” bu 1a ¢6 kich thude gibng hodc
tuong tu voi cAu trac 15 tuy chon dugc tao ra trong khu vue CH3 ctia polypeptit thir hai
bang cach thay thé cac mach bén axit amin 16n bing mach bén nho hon (vi du alanin hoic
threonin).

“Polypeptit thir nhat” c6 thé 1a polypeptit bat ky két hop véi polypeptit thtr hai.
Polypeptit thir nhét va thi hai gip nhau & “bé mit tiép xuc” (dinh nghia sau day). Ngoai

bé mit tiép xtic ndy, polypeptit thir nhat c6 thé bao gdm mot hodic nhidu khu vire bd sung,
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nhu khu vec CH2 hodc ving béan 18. Trong mét sb truong hop, polypeptit thir nhit bao
g6m khu vire CH3 c6 thé tao ra bé mit tiép xuc ctia polypeptit thir nhit.

“Polypeptit thir hai” ¢6 thé 1a polypeptit bt ki két hop véi polypeptit thr nhit qua
mdt “bé mat tiép xuc”. Ngoai bé mit tiép xtic ndy, polypeptit thit hai c6 thé bao gdm mot
hodc nhiéu khu vuc bd sung, nhu khu vge CH2 hodc vung ban 18. Trong mot $6 trudng
hop, polypeptit thir hai bao gdm khu viwe CH3 ¢ thé tao ra b& mit tiép xtc cia polypeptit
thir hai.

“B& mit tiép xic” bao gdbm cac gdc axit amin “tiép xac” (hoic cic nhém khong
phai axit amin khac nhu nhém carbohydrat, NADH, biotin, FAD hodc nhém hem) trong
polypeptit thir nhét, chiing twong tac v6i mot hogdc nhiéu gbc axit amin "tiép xtc" (hoic
c4c nhom khong phai axit amin khéac) trong bé mit tiép xic ctia polypeptit thit hai. Trong
mdt sb trudng hop, bé mit tiép xtc nay ¢ thé 1a khu vuc cia globulin mi&n dich nhur khu
vuc ¢b dinh (hoic manh cia nd). Trong mt s6 trueong hop, bé mat tiép xtc bao gdbm khu
vue CH3 cia globulin mién dich c6 ngudn gde tir khang thé IgG, vi du, khang thé IgG1,
IgG2, IgG3, hoac IgG4 cia nguoi.

“Céu trac 10i” dé chi it nhat 12 mot mach bén axit amin nhd ra khoi bé mit tiép xuc
ctia polypeptit thir nhit va do d6 c6 thé dit vi tri vao trong cAu triic 16m bu trong bé mit
tiép xuc lién ké (tirc 1a bé mit tiép xtic clia polypeptit thit hai) dé 6n dinh heterodime, va
vi du b%mg cach do6 uu tién su hinh thanh heterodime so véi su hinh thanh homodime.
CAu truc 16m c6 thé ton tai trong bé mit tiép xtc ban diu hoic c6 thé duge tién hanh téng
hop (vi du bang cach thay déi axit nucleic ma hoa bé mit tiép xuc). Ciu tric 16i ¢6 thé
duoc tién hanh tdng hop (vi du bang cach thay ddi axit nucleic ma hoa bé mit tiép xc)
vi dy, bang cac phuong phap tai to hop.

“Céu trac 16m> dé chi it nhét 12 mot mach bén axit amin thut vao so v6i bé mit
tiép xuc ctia polypeptit thit hai va do d6 khép véi cdu tric 16i tuong tmg trén bé mit tiép
xuc lién ké ciia polypeptit thir nhat. C4u tric 16m c6 thé ton tai trong bé mit tiép xuc ban
d4u hodc ¢6 thé duoc tién hanh tdng hop (vi du bang cach thay ddi axit nucleic ma hoa
b& mat tiép xuc). Vi du, axit nucleic ma héa bé mit tiép xtc ciia polypeptit thir hai dwoc
bién dbi dé ma hoa clu tric 1om.

Chu truc 16i cling duge goi 13 ‘nim’ va cu tric 16m cling duge goi 1a “18°. Chu
trac 101 va cdu tric 18m vi du duge boc 10 trong US8,216,805 va bao gdm thay thé & cac

vi trf axit amin sau: 347, 366, 368, 394, 405, va 407. Viéc danh sb vi tr axit amin 13 theo
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cach danh sb EU. Céu tric 161 dwoc xir Iy ¢6 thé bao gbém it nhit 12 mot thay thé tuong
ung trong trinh tw IgG1 Fc cia ngudi, trong do6 su thay thé 12 & vi trf dugc chon tir nhém
bao gdm céc gbe axit amin 347, 366 va 394. Vi du, it nhit 1a mot thay thé dugc chon tir
nhém bao gdm Q347W/Y, T366W/Y, va T394W/Y. Trong mdt s6 trudng hop, cu tric
16m duoc xt Iy bao gdm it nhét 1 mot thay thé twong tmg trong trinh tw IgG1 Fc cia
ngudi, trong d6 thay thé 13 & vi tri duge chon tir nhém bao gdm cac gbe axit amin 366,
368, 394, 405, va 407. Vi dy, it nhét 12 mdt thay thé dugc chon tir nhém bao gdbm T3668,
L368A, T394S, FA05T/V/A, va Y407T/V/A.

Trong mét sb trudng hop, cdu tric 16i ¢6 thé bao gbm thay thé T366W/Y va ciu
trac 16m c6 thé bao gdm thay thé T366S, L368A, va Y407T/V/A.

Vi du, ciu tric 161 ¢6 thé bao gdm axit amin thay thé T366W/Y va cau tric 16m
c6 thé bao gdm thay thé Y407T/V/A. Trong cac truong hop khac, cu tric 16i ¢6 thé bao
gdm thay thé T366Y va cdu triic 1dm c6 thé bao gdm thay thé Y407T. Trong cac vi du
khéc, cAu triic 181 c6 thé bao gdbm thay thé T366W va cdu tric 16m c6 thé bao gdm thay
thé Y407A. Trong cac vi du khac nita, cdu tric 16i ¢6 thé bao gom thay thé T394Y va ciu
trac 16m c6 thé bao gdm thay thé Y407T.

Theo mét s phuong an nhit dinh, phan Fc ciia polypeptit GDF15 trong polypeptit
dung hop c6 thé bao gdm cac dot bién bd sung s& cai thién dic tinh ciia polypeptit dung
hop. Nhu vay, trinh tu Fc trong polypeptit thir nhét va thir hai néu trong ban mé ta nay,
c6 thé bao gom céc do6t bién bd sung. Vi dy, trinh tur cia phan Fc ¢ thé bao gdm (céc)
d6t bién ma triét tiéu (vi dy, lam gidm hodc loai bod) chirc ndng hi€u tng cua IgG cach
ma chitc ning nay cach khéac cé thé 1a mot ddc diém cia phén Fc. Trong mdt sb truong
hop, trinh ty ctia phan Fe ¢6 thé bao gdm (cac) dot bién triét tiéu chirc nang hidu tng nhu
hién tugng gy ddc té bao phu thude bd thé (CDC - complement-dependent cytotoxicity),
hién tuong gay doc té bao phu thudc khang thé (ADCC - antibody-dependent cellular
cytotoxicity) va thuc bao té€ bao phu thude khang thé (ADCP - antibody-dependent cell
phagocytosis).

Bén isotyp IgG ctia ngudi gan két thu thé Fey hoat héa (FeyRI, FeyRIla, FeyRIIIa),
thu thé FcyRIIb trc ché, va thanh phan thir nhét cta bd thé (C1q) véi céc 4i luc khéc nhau,
gdy ra cic chtrc ning hiéu Gng rit khac nhau. Do d6, cac dot bién trong ving gin két c6

thé c6 tac dong dang ké 1én chirc ning hidu tng.
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Su gén két ciia IgG v6i cac FeyR hoic Cl1q phu thude vao cac gbc nim trong ving
ban 12 va khu vue CH2. Hai viing cta khu viue CH2 14 ¢6 tinh quyét dinh cho su gin két
FeyR va Clq, va c6 trinh tu duy nhét trong IgG2 va IgG4. Su thay thé axit amin vao trong
céc gbe trong IgG1 hodc IgG2 ctia nguoi & vi tri 233-236 va gbe 1gG4 & vi tri 327, 330
va 331 da duoc thé hién 13 1am giam hoat tinh ADCC va CDC (Armour KL. et al., 1999.
Eur J Immunol. 29(8):2613-24; Shields RL et al., 2001, J Biol Chem. 276(9):6591-604).
Hon nita, Idusogie et al. d& ching minh ring thay thé alanin & cac vi tri khic nhau, bao
gbm K322, 1am giam dang ké su hoat hoa b thé (Idusogie EE. et al., 2000. J Immunol.
164(8):4178-84). Tuong tu, cac dot bién trong khu vire CH2 ctia IgG2A chudt da thé hién
1a lam giam su gin két v6i FeyRI, va Clq (Steurer W. et al., 1995. J Immunol.
155(3):1165- 74). Theo mdt s6 phuwong 4n nhit dinh, polypeptit Fc c6 thé bao gdm dot
bién trong khu vue CH?2 triét tiéu chirc ning hiéu tng ctia (cac) IgG. Céc dot bién vi du
trong ving CH2 bao gébm: APELLGGP (SEQ ID NO:96)-> APALLGGP (SEQ ID
NO:98); APELLGGP (SEQ ID NO:96)-> APELAGGP (SEQ ID NO:99); va
APELLGGP (SEQ ID NO:96)> APALAGGP (SEQ ID NO:97).

Theo mét sb phuong an, polypeptit Fc dugc lién hop véi GDF15 glycomutein bao
gbm mot phin hodc toan bd trinh tu ban 18 kiéu dai (thudng & dAu tan cing N cia nod).
Theo mdt sb phwong 4n, polypeptit Fc khong bao gdm trinh ty ban 1& chirc ning hoic
kidu dai. Trong mét sb truong hop, trinh ty Fc ¢6 thé bao gdm mét trong cac trinh tw ban
1& sau ddy: EPKSCDKTHTCPPCP (SEQ ID NO:100); KSCDKTHTCPPCP (SEQ ID
NO:101); SCDKTHTCPPCP (SEQ ID NO:102); CDKTHTCPPCP (SEQ ID NO:103);
DKTHTCPPCP (SEQ ID NO:104); KTHTCPPCP (SEQ ID NO:105); THTCPPCP (SEQ
ID NO:106); hoic CPPCP (SEQ ID NO:107); hoic bién thé ciia né duge thay thé mot
hoac nhiéu axit amin (vi dy, thay thé 1-6 axit amin, vi du, thay thé 1-5,1-4,1,2,3, 4, 5,
hoic 6 axit amin). Trong mét s6 trwong hop, trinh tur Fc ¢6 thé bao gdm ving ban 1é tao
ra lién két cong hoa tri (vi du, mot hodc nhidu lién két disulphit) véi ving ban 18 cia Fe
khac. Do d6, theo mdt s6 phuong 4n nhit dinh, polypeptit thir nhat va thir hai trong cac
phirc bdc 16 trong ban mod ta nay cé thé duge két hop qua twong tic cong hoa tri giita cac
ving ban 18 ctia polypeptit thir nhit va thir hai. Tuong tac cong héa tri ¢ thé bao gdbm
mdt hozc hai lién két disulphit ndi phan tir.

Puogc boc 16 chi tiét trong ban md ta nay, polypeptit thir nhit bao gdm trinh tir Fc

num hoic 16 duoc lién hop v6i GDF15 glycomutein duoc dé xuét. Polypeptit nhu vay c6
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thé 1a phirc véi polypeptit Fc thir hai ma polypeptit thir nhét c6 thé két hop vat Iy v6ino
bing cach dat nim vao trong 15 cla trinh ty Fe.

Trong mot s§ trudng hop, sang ché boc 16 phirc ctia polypeptit Fc thit nhét va
polypeptit Fc thir hai. Mot trong polypeptit thir nhét hodc tht hai c¢6 thé 13 polypeptit
dung hop cta Fc va GDF15. Nhu da dugce luu y trong ban mo ta nay, polypeptit GDF15
c6 thé bao gdm (cac) dot bién glycosyl hoa din dén su glycosyl hoa polypeptit GDF15.
Polypeptit GDF15 da glycosyl hoa ciing c6 thé dwoc goi 1a GDF15-glycan hoic GDF15-
glycomutein. GDF15-glycan hosic GDF15-glycomutein c6 thé 1a nhur boc 19 trong ban
md ta ndy. Trong mdt s truong hop, GDF15-glycan hoic GDF15-glycomutein dung hop
v6i polypeptit Fe-ntim hozic Fc-18 néu trong ban mo ta niy c6 thé 14 polypeptit bao gdm
trinh ty axit amin lién k& c6 muc twong ddng it nhét 14 80%, 85%, 90%, 95%, 96%, 97%,
98%, 99%, hodc 100% véi trinh ty axit amin cia SEQ ID NO:1, trong d6 trinh ty axit
amin lién ké c6 thay thé D5T; D5S; hoic R21N so véi trinh tu axit amin cia SEQ ID
NO:1. Theo mét s6 phwong an nhat dinh, GDF15-glycan hoic GDF15-glycomutein dung
hop véi polypeptit Fe-nim hodc Fe-16 ¢6 thé 13 polypeptit ¢6 trinh ty axit amin tuwong
ddng it nhat 1a 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, hozc 100% véi trinh tur axit
amin cia SEQ ID NO:1, trong d6 trinh ty axit amin bao gdm mot hodc nhiéu cip thay

thé sau so véi trinh tu axit amin ctia SEQ ID NO:1:

XVil. R16N va H18T hodc R16N va H18S;
XViil. S23N va E25T hodc S23N va E25S;
XiX. S50N va F52T hodc SSON va F528;
XX. F52N va A54T hodc F52N va A54S;
XX1. R53N va A55T hodc R53N va ASSS;
XXil. S64N va H66T hodc S64N va H66S;
xxiil. K91IN va D93T hodc K91N va D93S;
XXIV. D93N va G95T hodac D93N va G95S;
XXV. T94N va V96T hodc T94N va VI6S;
XXVi. V96N va L98T hodc V96N va LI98S;
XXVil. S97N va Q99T hodc S97N va Q99S; va
XXViii. A106N va D108T hodc A106N va D108S

Trong mdt sd truong hop, phic ¢6 thé bao gdm polypeptit thir nhét va thu hai.
Polypeptit thir nhat ¢6 thé bao gom trinh tw IgG Fe, trinh tw IgG Fc ¢6 thé bao gom trinh
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tw CH3 bao gbm it nhit 1a mot cu trac 161 duoc xi 1y; va polypeptit thir hai bao gém
trinh tu IgG Fc, trinh tu IgG Fe nay chra trinh tw CH3 ¢6 it nhét 1a mét cAu triic 1o6m dugc
xit Iy, trong do6 polypeptit thir nhit tao dime véi polypeptit thir hai thong qua viée dit vi
tr{ cAu trac 181 ciia polypeptit thir nhit vao trong ciu triic 1dm cia polypeptit thir hai, va
trong d6 hodc dau tan cling C ctia polypeptit thit nhit hodic dau tin ciing C cta polypeptit
thtr hai dugc lién hop véi ddu tan cing N clia mutein GDF15 bao gom it nhét 12 mot vi
tri lién tmg glycosyl hoa lién két tai N. Theo d6, phirc bao gdm heterodime ctia polypeptit
thtr nhét va polypeptit thir hai. Do hodc 13 polypeptit thit nhit hodc 1a polypeptit thir hai
dugc dung hop véi mutein GDF1S5 boce 1§ trong ban mo ta nay, c¢6 mot phan tr GDF15
trong mdi heterodime. Trong mot sd truong hop, mutein GDF15 ¢6 thé 13 mutein GDF15
néu trong ban mo ta nay.

Nhu ban lun trong ban md ta ndy, polypeptit thir nhit va thir hai c6 thé twong téc
dé tao ra heterodime thong qua twong tac cong hoa tri va/hoic twong tac khong cong héa
tri, nhu, twong tac ky nuéde, lién két disulfit, hodc ca hai.

Theo mét s6 phuong an nhét dinh, sang ché bdc 16 phirc bao gdm heterodime thir
nhét va heterodime thr hai. Mdi trong s6 heterodime thtr nhét va heterodime thir hai c6
thé bao gdm polypeptit thir nhit va polypeptit thir hai, trong d6 polypeptit thir nhit c6 thé
bao gbm trinh tw IgG Fc, trinh tu IgG Fc ndy c6 thé bao gdm trinh tw CH3 ¢6 it nhét 1a
mdt ciu trac 16 duoc xtr 1y; polypeptit tht hai ¢6 thé bao gdm trinh tu IgG Fe, trinh tu
IgG Fc nay c6 thé bao gdm trinh tw CH3 ¢6 it nhét 1a mét cAu trac 16m dugce xir Iy; trong
d6 polypeptit thir nhit tao dime vé6i polypeptit thir hai théng qua vige dat vi tri chu trac
18i ctia polypeptit thir nhat vao trong cdu tric 16m ciia polypeptit thit hai, trong d6 hoic
dAu tan cing C cta polypeptit thir nhat hodc d4u tan cling C ctia polypeptit thir hai dugc
lién hop v6i dau tan cing N ciia mutein GDF15 bao gdm it nhit 12 mét vi tri lién tmg
glycosyl hoa lién két tai N, trong 6 mutein GDF15 trong heterodime thir nhét tao dime
v6i mutein GDF15 trong heterodime tht hai bing cach d6 tao ra phirc bao gdm
heterodime thir nhat va heterodime thtr hai. Trong phirc theo sang ché, phirc niy bao gdm
heterodime thir nhat két hop vét 1y v6i heterodime thi hai, ¢ hai phan tir GDF15 trong
mdi phitc heterodime-heterodime.

Nhu d4 dugc luu y trong ban md ta ndy, polypeptit thi nhét va thi hai c6 thé twong
tac dé tao ra heterodime thong qua twong tic cdng héa tri va/hoiic khdng cong hoa tri,

nhu, twong tac ky nuéc, lién két disulfit, hoic ca hai va cac dime heterodime thi nhét va
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thir hai c6 thé twong tac d& tao ra phirc dime-dime bing tuwong tac cong hoa tri va/hoic
khéng cdng hoa tri, nhu, twong tac ky nudce, lién két disulfit, hodc ca hai.

Trong mdt sd truong hop, cac mutein GDF15 c6 trong mdi heterodime néu trong
ban m6 ta nay, vi dy, trong phirc ciia hai heterodime, c6 thé giéng nhau vé trinh tu hoic
khac nhau. Trong mot sb trudng hop, mutein GDF15 trong phtic cia hai heterodime, c6
thé gibng nhau vé trinh tu.

Vi duy, céc trinh tir Fc dé dung hop v6i mutein GDF15 va 14 thanh phan gén két
vGi protein dung hop Fc-GDF15 duge bdc 1§ trong ban mo ta nay. Theo mot $6 phuong
4n nhat dinh, trinh tu Fc ¢ trong cac phtrc theo sang ché c6 thé twong tw hoic giéng nhau
v& trinh tr ma khong gidng trinh ty ‘nim’ va ‘16° dwoc xir ly.

Trong mot sb trudong hop, polypeptit thir nhit va thir hai c6 thé twong tic dé tao ra
cac phirc boc 19 trong ban mo ta ndy nhu néu sau day 1a Cap I dén VIII. Trong cac trinh
tu néu sau day, trinh tu Fc ctia globin mién dich G1 cua nguoi (hIgG1) & trude trinh tu
lién két (duoc gach chan), sau d6 1a trinh tw mutein GDF15 (in dim).

CAPL:

Polypeptit th nhit: hIgG1-Fc(AANT366W)-(G4S),-AN2-GDF15 (N3-1112)

DST

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGKGGGGSGGGGSNGTHCPLGPGRCCRLHTVRASL
EDLGWADWVLSPREVQVTMCIGACPSQFRAANMHA QIKTSLHRLKPDTV
PAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDCHCI (SEQ ID NO:3)

Polypeptit thi hai: hIgG1-Fc(AA)(T366S)(1.368A)(Y407V)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:4)
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CAPII:
Polypeptit thir nhit: higG1-Fc(AA)T366W)-(G4S)s-AN2-GDF15 (N3-1112)

D5T

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSNGTHCPL
GPGRCCRLHTVRASLEDLGWADWYVLSPREVQVTMCIGACPSQFRAANMH
AQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI (SEQ ID NO:5)

Polypeptit tht hai: hIgG1-Fo(AA)(T366S)(L368A)(Y407V)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:6)

CAP I1I;
Polypeptit thtt  nhit:  hlgG1-Fe(AAXT366W)-(G4S)s-AN3-GDF15  (G4-

I112)(R2IN

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEK TISKAKGQPREPQVYTLPPSREEMTKNQVSL WCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGDHCPLG
PGRCCRLHTVNASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANMHA
QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI (SEQ ID NO:7)
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Polypeptit thir hai: hIgG1-Fc(AA)(T366S)L368A)(Y407V)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGEFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:8)

CAP 1V:
Polypeptit  thir nhit: hlgG1-Fc(AA)T366W)-(GaS)s-AN3-GDF15  (G4-

[112)(S23N/E25T)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGDHCPLG
PGRCCRLHTVRANLTDLGWADWVLSPREVQVTMCIGACPSQFRAANMHA
QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI (SEQ ID NO:9)

Polypeptit thir hai: hIgG1-Fc(AA)(T366S)(L368A)(Y407V)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:10)

CAP V:
Polypeptit  thu nhit: hlgeG1-Fc(AA)T366W)-(GaS)s-AN3-GDF15  (G4-

1112)(F52N/A54T)
DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
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HEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGDHCPLG
PGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQNRTANMHA
QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI(SEQ ID NO:11)

Polypeptit tht hai: hIgG1-Fc(AA)T366S)L368A)(Y407V)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:12)

CAP VI:
Polypeptit thtt  nhit:  hIeG1-Fc(AAXT366W)-(G4S)s-AN3-GDF15  (G4-

1112)(R53N/A55T)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGDHCPLG
PGRCCRLHTVRASLEDLGWADWYVLSPREVQVTMCIGACPSQFNATNMHA
QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI (SEQ ID NO:13)

Polypeptit tht hai: hIgG1-Fc(AA)(T366S)(L368A)(Y407V)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPS
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DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:14)

CAP VII:

Polypeptit th@ nhit: hIgG1-Fc(AAYT366W)-(G4S)s-AN3-GDF15 (G4-1112)
(K91N/D93T)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGDHCPLG
PGRCCRLHTVRASLEDLGWADWYVLSPREVQVTMCIGACPSQFRAANMHA
QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQNTTTGVSLQTYDDLLAKDCH
CI (SEQ ID NO:15)

Polypeptit thit hai: hIgG1-Fe(AA)(T366S)(L368A)(Y407V)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEK TISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:16)

CAP VIII: )
Polypeptit thtr nhat: hlgG1-Fc(AA)T366W)- (GaS)s-AN3-GDF15  (G4-

[112)(D93N/GIST)
DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVM
HEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGDHCPLG
PGRCCRLHTVRASLEDLGWADWYVLSPREVQVTMCIGACPSQFRAANMHA
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QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTNTTVSLQTYDDLLAKDCH
CI(SEQ ID NO:17)

Polypeptit thtr hai: hIgG1-Fc(AA)(T366S)(L.368A)(Y407V)

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVEFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:18)

Trong mot sd truong hop, polypeptit thir nhét va thir hai ¢6 thé trong tac dé tao ra
céc phirc boc 10 trong ban mb ta nay c6 thé c6 trinh tw axit amin twong dong it nhit 1a
80% véi trinh ty axit amin cua polypeptit thir nhét va tha hai, 1an luot, nhu duge boc 16
& trén trong cac cap tur cdp [ dén VIIL. Vi du, muc tuong déng trinh tu ¢6 thé it nhét 1a
85%, it nhét 12 90%, it nhit 1a 95%, it nhat 1a 97%, it nhat 12 99%, hodc nhiéu hon.

Theo mot s phuwong 4n nhét dinh, phirc ¢6 thé bao gdm polypeptit thtr nhét c6
trinh ty axit amin tuong déng it nhat 12 90%, 92%, 95%, 96%, 97%, 98%., 99%, hoac
100% véi trinh ty axit amin ctia SEQ ID NO:3; va polypeptit thir hai ¢6 trinh tu axit amin
tuong dong it nhét 1a 90%, 92%, 95%, 96%, 97%, 98%, 99%, hoic 100% véi trinh tyr
axit amin ctia SEQ ID NO:4, trong d6 polypeptit thi nhit va thir hai duoc lién két cong
hoa tri qua it nhit 1a mot lién két disulphit noi phan tr. Sang ché con dé xuit phirc bao
gdm heterodime thi nhét va heterodime thir hai, mdi trong s§ heterodime thir nhét va
heterodime thir hai bao gdm polypeptit thir nhit c6 trinh ti axit amin twong ddng it nhit
12 90%, 92%, 95%, 96%, 97%, 98%, 99%, hoac 100% vdi trinh tu axit amin ctia SEQ ID
NO:3; va polypeptit thir hai c¢6 trinh ty axit amin twong ddng it nhit 13 90%, 92%, 95%,
96%, 97%, 98%, 99%, hoac 100% vdi trinh tu axit amin ciia SEQ ID NO:4.

Theo mét s phuong 4n nhét dinh, phirc c6 thé bao gdm polypeptit thir nhit c6
trinh tu axit amin tuong dong it nhit 12 90%, 92%, 95%, 96%, 97%, 98%, 99%, hojc
100% v6i trinh ty axit amin ctia SEQ ID NO:5; va polypeptit thir hai c6 trinh ty axit amin
twong dong it nhét 1a 90%, 92%, 95%, 96%, 97%, 98%, 99%, hoic 100% véi trinh tur
axit amin ctia SEQ ID NO:6, trong d6 polypeptit thir nhit va thir hai dwoc lién két cong
héa tri qua it nhit 12 mot lién két disulphit ndi phan tir. Sang ché con dé xuit phirc bao

gdm heterodime tht nhit va heterodime thr hai, mdi trong s6 heterodime thir nhit va
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heterodime thtr hai bao gdm polypeptit thir nhét ¢6 trinh tu axit amin twong ddng it nhit
14 90%, 92%, 95%, 96%, 97%, 98%, 99%, hodc 100% v&i trinh ty axit amin cia SEQ ID
NO:5; va polypeptit thtr hai c6 trinh tu axit amin twong dong it nhét 1a 90%, 92%, 95%,
96%, 97%, 98%, 99%, hoac 100% vdi trinh ty axit amin ctia SEQ ID NO:6.

Theo mét sé phuong 4n nhat dinh, phirc ¢c6 thé bao gdm polypeptit thir nhét c6
trinh tu axit amin twong ddng it nhat 1a 90%, 92%, 95%, 96%, 97%, 98%, 99%, hoic
100% véi trinh tu axit amin ciia SEQ ID NO:7; va polypeptit thir hai c6 trinh ty axit amin
twong ddng it nhit 1a 90%, 92%, 95%, 96%, 97%, 98%, 99%, hodc 100% v&i trinh tir
axit amin ctia SEQ ID NO:8, trong d6 polypeptit thir nhit va thtr hai duoc lién két cong
hoa tri qua it nhat 13 mot lién két disulphit ndi phan tir. Sang ché con dé xuét phirc bao
gbm heterodime thir nhit va heterodime thir hai, mdi trong s& heterodime thtt nhit va
heterodime thi hai bao gdm polypeptit thr nhit c6 trinh ty axit amin twong ddng it nhét
14 90%, 92%, 95%, 96%, 97%, 98%, 99%, hodc 100% vai trinh tu axit amin cia SEQ ID
NO:7; va polypeptit thir hai c6 trinh tur axit amin twong dong it nhét 1a 90%, 92%, 95%,
96%, 97%, 98%, 99%, hoac 100% vdi trinh tu axit amin ctia SEQ ID NO:8.

Theo cac phwong 4n cu thé, cac phire boc 16 trong ban mé ta ndy c6 thé bao gdm
hai heterodime, mdi heterodime bao gom:

(a) hIgG1-polypeptit Fc bao gdm num (Fe-niim) va ¢6 trinh ty:

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:127); va

(b) hIgG1-polypeptit Fc bao gdm 18 (Fc-18) va ¢ trinh tu:

DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPS
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DIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:4),
trong d6 hozic 14 Fc-nim (a) hodc Fc-16 (b) duge dung hop & dAu tan cing C v6i
dau tan cing N ctia GDF15 glycomutein. Trinh tw cia GDF15 glycomutein ¢6 thé nhu
sau: |
ARNGTHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGAC
PSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTY
DDLLAKDCHCI (SEQ ID NO:128; GDF15 (A1-1112) D5T); hoac
NGTHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPS
QFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDD
LLAKDCHCI (SEQ ID NO:129; AN2-GDF15 (N3-1112) D5T); hodc
GTHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQ
FRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDL
LAKDCHCI (SEQ ID NO:130; AN3-GDF15 (G4-1112) D5T); hodc
GDHCPLGPGRCCRLHTVNASLEDLGWADWVLSPREVQVTMCIGACPSQ
FRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDL
LAKDCHCI (SEQ ID NO:131; AN3-GDF15 (G4-1112) R21N); hodc
GDHCPLGPGRCCRLHTVRANLTDLGWADWVLSPREVQVTMCIGACPSQ
FRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDL
LAKDCHCI (SEQ ID NO:132; AN3-GDF15 (G4-1112) (S23N/E25T)); hoéc
GDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQ
NRTANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDL
LAKDCHCI (SEQ ID NO:133; AN3-GDF15 (G4-1112)(F52N/A54T)); hodc
GDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQ
FNATNMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDL
LAKDCHCI (SEQ ID NO:134; AN3-GDF15 (G4-1112)(R53N/AS55T)); hoac
GDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQ
FRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQNTTTGVSLQTYDDL
LAKDCHCI (SEQ ID NO:135; AN3-GDF15 (G4-1112) (K91N/D93T)); hodc
GDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQ
FRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTNTTVSLQTYDDL
LAKDCHCI (SEQ ID NO:136; AN3-GDF15 (G4-1112)(D93N/G95T)).
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Trong mot sb vi du nhét dinh, trinh tu axit amin ctia Fe-nam c6 thé tuong d@)ng it
nhét 14 85%, 90%, 92%, 95%, 96%, 97%, 98%, 99%, hodc hon véi trinh ty axit amin cta
SEQ ID NO:127. Trong mot s6 vi du nhét dinh, trinh tu axit amin cua Fe-13 ¢6 thé tuong
ddng it nhat 12 85%, 90%, 92%, 95%, 96%, 97%, 98%, 99%, hodc hon véi trinh ty axit
amin ctia SEQ ID NO:4. Trong mot sb vi du nhat dinh, trinh tu axit amin ctia mutein
GDF15 ¢6 thé trong ddng it nhét 12 85%, 90%, 92%, 95%, 96%, 97%, 98%, 99%, hoic
hon véi trinh tu axit amin cia ctia mét trong cac SEQ ID NO bat ky: 128-136.

Fe-nam hoic Fe-13 ¢6 thé duge ndi véi GDF15 glycomutein qua trinh tw lién két
(G4S)y, trong d6 n=1-10, nhu, 2, 3, 4, hoac 5.

Trong mét s6 vi du nhét dinh, cac phirc theo sang ché c6 thé co ty 1& thu hoi it nhét
1a 50 mg/L, vi du it nhét cao hon 55 mg/L, 60 mg/L, 65 mg/L, 70 mg/L, 75 mg/L, 80
mg/L, 85 mg/L, 90 mg/L, 95 mg/L, 100 mg/L, 110 mg/L, 120 mg/L, 130 mg/L, 140
mg/L, 150 mg/L, 160 mg/L, 170 mg/L, 180 mg/L, 190 mg/L, 200 mg/L, hodc hon. Trong
mdt sb truong hop, céc phirc theo sang ché c6 thé ¢é ty 18 thu hoi it nhét 1a 50 mg/L-300
mg/L, nhu 60 mg/L-300 mg/L, 75 mg/L-300 mg/L, 75 mg/L-250 mg/L, 75 mg/L-200
mg/L, 75 mg/L-175 mg/L, 75 mg/L-150 mg/L, 100 mg/L-300 mg/L, 100 mg/L-250
mg/L, 100 mg/L-200 mg/L, 100 mg/L-150 mg/L, 100 mg/L-125 mg/L, 110 mg/L-300
mg/L, hodc 150 mg/L-300 mg/L. T¥ 1& thu hdi ctia phirc dé chi lugng ciia phirc dime-
dime dugc gin hoan chinh thu duoc tir moi truong nudi cdy trong d6 nudi cdy té bao chu
biéu hién polypeptit thir nhét va thit hai tao ra hai dime c6 trong mdi phtrc duge gin hoan
chinh.

Sang ché con d& xuat thanh phan dung hop cua polypeptit Fc, va protein dung hop
chita chiing, trong d6 phan dung hop ctia polypeptit Fc duoc bién d6i dé 1a mot thanh
phin ciia ciip Fc tich dién. “Thanh phéan ctia cdp Fe tich dién” dé chi (i) trinh tw Fc "c6
dién tich 4m " (tuy chon khong c6 ving ban 18) va bao gdm ddt bién ciip tich dién hoic
(ii) trinh ty Fc "c6 dién tich duong" (tiry chon khéng ¢ ving ban 18) va bao gdbm dot bién
cap tich dién. "C¢6 dién tich duong" va "c6 dién tich &m" st dung trong ban md ta nay la
dé cap thuan tién dé mo ta ban chit cua cac dot bién cap tich dién trong trinh tu Fc, va
khong phai dé chi 14 toan b céu tric hodc trinh ty cAn thiét c¢6 dién tich 4m hodc duong.

Trinh ty axit amin Fc tich dién thich hop dé sir dung trong céu tric polypeptit (vi du,
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GDF15 glycomutein, GDF15 glycomutein bién dbi) theo sang ché duoc mb ta trong, vi
du WO 2013/113008.

Vi du vé Fc dién tich dwong (“Fc(+)”) bao gdm Fc bao gdbm dot bién axit
aspartatic-thanh-lysin (E356K) va d6t bién axit glutamic-thanh-lysin (D399K) cua trinh
tu Fc khong c6 ving ban 1&. Vi du vé Fe dién tich &m (“Fe(-)”) bao gbdm Fc bao gdm hai
dot bién lysin-thanh-aspartat (K392D, K409D) trong trinh tu Fc khong c6 ving ban 18.
Lysin ¢ ddu C (K477) tuy chon ciing ¢6 thé dugc loai bo. Khi protein dung hop
Fe(+)Polypeptit (vi dy, protein dung hop Fe(+)mutein GDF15) va protein dung hop Fe(-
)Polypeptit (vi du, protein dung hgp Fc(-)mutein GDF15) dugc u cing nhau, cac gbec
aspartat két hop vdi cic gde lysin thong qua luc tinh dién, thtc ddy su tao ra cac
heterodime Fc gifta trinh tu Fc(+) va Fc(-) cla protein dung hgp polypeptit GDF15.

Sang ché con dé xudt cac cu truc duoc thiét ké kiéu "ban" hoic ciu tric "ban Fe",
bao gém hai trinh ty Fe duoc ndi song song bdi trinh tu lién két duge ndi ma nd ndi dau
tan cung N cua trinh ty Fc thr nhét véi dau tan cung C cua trinh ty Fe thtr hai. Theo mot
s6 phuong 4n, monome bao gbm trinh tu polypeptit (vi du, GDF15 thanh thuc bién dbi
hodc GDF15 glycomutein) dugc lién két voi trinh tu Fe thu nhit béi trinh tu lién két tha
nhit s& nbi dau tan cing N cua trinh ty GDF15 véi dAu tin cing C cla trinh ty Fe thu
nhét, trong d6 trinh tu Fc thr nhét duoc lién két voi trinh tu Fe tht hai béng trinh tu lién
két thir hai s& ndi ddu tan cing N ciia trinh tu Fe thir nhét voi dau tan cung C cua trinh ty
Fc thir hai. Trinh tu Fc thi nhat va tht hai cling duogc két hop bdi cée vung ban 18 ctia Fe.
Hai monome nhu vay két hop dé tao ra dime trong d6 cac monome dugc lién két qua lién
két disulfit gitra cac chudi gitra hai trinh tr polypeptit. Vi du v& polypeptit ban Fe thich
hop dé sir dung v6i mutein GDF15 theo sang ché, xem WO 2013/113008.

Sang ché con d& xuét protein dung hop cé polypeptit Fc da phan tr, hodc manh
clia n6, bao gdm mat phén ctia cdp Fc tich dién (vi dy, Fc da phan t).

Céc phuc theo sang ché ¢6 ddc tinh cai thién nhu do hoa tan ting, do két von giam,
va/hodc thoi gian ban thai trong huyét thanh ting. Trong mot s6 trudng hop, d6 hoa tan
ctia cac phirc thuong tang 1én so v6i GDF15 tai td hop clia nguoi khong duoc lién hop
va GDF15 kiéu dai lién hop vé6i Fc (nim hoic 16). Theo mot sb phuong an nhét dinh,
phtrc nay cé d6 hoa tan it nhét 12 Img/ml. trong (PBS - nudc mudi dém phosphat) & d6
pH = 7,0. Theo cdc phuong an khéc, phicc ¢6 do hoa tan it nhit 12 2mg/mL, it nhét
3mg/mL, it nhit 4mg/mL, hodc it nhit Smg/mL. Theo cac phwong an khéc, phirc ¢6 d6
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hoa tan it nhat 12 6mg/mL trong nude mudi dém phosphat (PBS) & do pH=7,0, it nhét 13
7mg/mL, it nhét 1a 8mg/mL, it nhét 12 9mg/mL, hozc it nhit 10mg/mL. Theo cic phuong
an cu thé, phtc ¢6 d hoa tan cao hon 10mg/mL.

Glycosyl hoa: Vi muc dich ctia séng ché, “glycosyl héa” cé nghia dé chi néi
chung mot quy trinh bing enzym gin glycan véi protein, lipit hodc phan tit hitu co khac.
Viée st dung thuét ngit “glycosyl hoa” két hop véi sang ché nay thudng cé nghia 13 bd
sung hoic loai bé mot hodc nhiéu gbe carbohydrat (hozic bang cach loai bé vi tri glycosyl
héa co ban hodc loai bd qua trinh glycosyl hoa theo phuong phdp hoa hoc va/hodc
enzym), va/hodc bd sung mot hodc nhiéu vi tri glycosyl hoa c6 thé c6 hoic c6 thé khong
cé trong trinh tu tu nhién. Ngoai ra, thudt ngit nay bao g6111 cac thay dbi dinh tinh trong
qué trinh glycosyl hoa protein tu nhién lién quan dén sy thay déi vé ban chat va ty 18 ciia
cac gbe carbohydrat khac nhau ¢ miit.

Glycosyl hoa co6 thé tac dong manh dén dic diém vat ly ciia protein va ciing c6 thé
1a quan trong voi su do 4n dinh protein, sur tiét, va sy dinh vi dudi muc té bao. Thuc vay,
su glycosyl héa polypeptit mutein GDF15 néu trong ban md ta ndy gly su cai thién co
ich lgi cho dac didm vat Iy cta chung. Bing céc vi du, nhung khong han ché, do hoa tan
ctia mutein GDF15 ¢6 thé dugc ting boi su glycosyl hoa, va d6 ting nay c6 thé 16n (xem
Vi du). Su tdng do hoa tan ctia cac mutein GDF15 bién ddi c6 thé, vi du, c6 kha ndng tao
ra cac ché phdm thich hop hon dé sir dung lam thude hon cic mutein GDF15/GDF15
khong duoc glycosyl hoa. Polypeptit mutein GDF15/GDF15 glycosyl héa ciing biéu hién
d6 6n dinh gia ting. Hon nita, polypeptit ¢c6 thé cai thién mot hodc nhiéu dic diém dugc
dong hoc, nhu thoi gian ban thai. |

Viée bd sung vi tri glycosyl héa co thé duoc tién hanh bang cach thay ddi trinh tu
axit amin néu trén. Sy thay d6i véi polypeptit ¢o thé dugc thuc hién, vi du, bé“lng céch bd
sung, hodc thay thé, mot hodc nhidu gde serin hodc threonin (véi vi tri glycosyl hoa lién
két tai O) hodc gbc asparagin (d6i voi vi tri glycosyl hoa lién két tai N). Cac cdu triic caa
oligosaccarit lién két tai N va lién két tai O va cac gbc duong tim thay trong mbi kidu c6
thé khic nhau. Mot kidu duong thuong thdy trén ca hai cdu tric 1a axit N-
axetylneuraminic (sau ddy goi 14 axit sialic). Axit sialic thuong 1a gdc tin ciing cua ca

oligosaccarit lién két tai N va lién két tai O va, boi vi dién tich &m cua no, c6 the mang
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lai d4c tinh axit cho glycoprotein nay. Mot phuong an cu thé theo sang ché bao gbém
phuong phép tao ra va si dung bién thé N-glycosyl héa néu trén.

Céc phuong phap khac dé lam ting s6 gbe carbohydrat trén polypeptit 1a bing
phén tng két hop hoa hoc hodc bing enzym glycosit véi polypeptit.

Té bao CHO (Chinese Hamster Ovary — budng trimg chudt dong Trung québc)
thiéu hut DHFR (dihydrofolat reductaza) 1 t& bao chi thuong dugc st dung dé san xuét
glycoprotein tai td hop. Céc té bao nay khong biéu hién enzym beta-galactosit alpha-2,6-
sialyltransferaza va do d¢ khong bd sung axit sialic trong méi lién két alpha-2,6 vao
oligosaccarit lién két tai N cila glycoprotein duge tao ra trong cac té bao nay.

Theo céc phuong an cu thé, mutcin GDF15 gdm it nhit 1a mot vi tri lién tng
glycosyl héa lién két tai N duoc glycosyl hoa. Do do, theo cac phuong an cu thé, mutein
GDF15 trong cac phirc bdc 19 trong ban mo ta ndy c6 thé duge glycosyl hoa & vi tri lién
tng glycosyl héa lién két tai N & trong mutein GDF15. Trong mét s6 trudng hop, trong
khi phitrc boc 10 trong ban mo ta ndy c6 thé bao gdbm GDF15 glycosyl héa, nhu, GDF15
glycosyl hoa duoc sinh ra trong qué trinh biéu hién tir dong té bao, phirc nay ¢6 thé duge
xt ly sau khi sinh ra dé loai géc carbohy:lrat. Viéc loai géc carbohydrat sau khi sinh ra
¢6 thé loai gan nhu tit ca cac nhom carbohydrat gin véi mutein GDF15 (va trinh tu Fc)
trong qud trinh biéu hién trong té bao chii nhan dién hinh.

Do d6, sang ché dé xuét thé lién hop ciia mot hodc nhiéu thanh ph?m b tro hodc
céc phan tir & ddu tAn cing N va/hodc dau tan ciing C clia trinh tw polypeptit, nhur protein
khac (vi du, protein c6 trinh ty axit amin khac ngudn gbc véi protein ctia ddi tuong), hoic
phan tr mang. Do d6, trinh tu polypeptit vi du c6 thé dugc dé xuit & dang thé lién hop
v6i thanh phan hodc phan tir khac.

Polypeptit ciing ¢6 thé duoc lién hop véi cac dai phan tir, chuyén héa chim nhu
protein; polysaccarit, nhu sepharoza, agaroza, xenluloza, hat xenluloza; polyme cua axit
amin nhu axit polyglutamic, polylysin; copolyme cua axit amin; hat virut khong hoat
dong; doc td vi khuén bat hoat nhu bién ddc t6 tir bénh bach cau, udn van, dich ta, phéan
ttr doc to bach cau; vi khudn bat hoat; va (¢ bao dudi gai. Cac dang lién hop nhu vy, néu

mubn, c6 thé st dung dé tao ra khang thé khang polypeptit theo sang ché. Trong mot sb
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truong hop, GDF15 trong cac phtrc néu trong ban mo6 ta nay co6 thé 1a polypeptit duoc
lién hop v6i dai phan tir 16n, chuyén hoa cham.

Céc thanh phan tham gia khéc va cc phan tix dé 1ién hop bao gdm cac thanh phan
thich hop d& phén tach hodc tinh ché. Vi du cu thé khong han ché bao gdm céc phén tir
gén két, nhu biotin (cap gén két dic hiéu biotin-avidin), khang thé, thy thé, phéi t, lectin,
hodc phén tr chira gid thé ran, bao gém, vi du, hat nhua hodc polystyren, dia hogc hat,
hat tir, que thit, va mang.

Phuong phap tinh ché nhu séc ky trao ddi cation c6 thé duoc sit dung dé tach thé
lién hop theo sy chénh 1éch dién tich, no tach hiéu qua thé lién hop thanh céac khéi lugng
phan tir khac nhau cia chung. Vi duy, cot trao d6i cation c6 thé duoc nap va sau do rira
bang natri axetat ~20mM, d pH ~4, va sau d6 rira giai bing gradient tuyén tinh NaCl (0
M dén 0,5M) duoc dém & d6 pH nam trong khoang tir 3 dén 5,5, vi du, & @6 pH ~4,5.
Thanh phe‘in cua cac phan doan thu dugc béi séc ky trao dbi cation ¢6 thé dugc xé4c dinh
theo khéi Iugng phan tir bang cac phwong phap thong thuong, vi du, phé khéi lugng,
SDS-PAGE, hodc phuong phap da biét khac dé tich cac chit phan tir theo khéi lugng
phan tu.

Trinh tu lién két: B4t ky c4c thanh phan va phan tir d& cap duoc sir dung dé bién
ddi trinh tu polypeptit theo sang ché tily chon duoc lién hop qua trinh tu lién két. Trinh
tw lién két thich hop bao gdm “trinh ty lién két linh dong” thudng c6 chiéu dai du ¢ cho
phép mot vai su dich chuyén giita trinh tu polypeptit bién ddi va thanh phén va phan tir
duoc lién két. Phan tir lién két ¢ thé dai khoang 6-50 nguyén tir. Cac phan tir lién két
cling ¢6 thé 13, vi du, aryl axetylen, oligome etylen glycol chita 2-10 don vi monome,
diamin, diaxit, axit amin, hoic hdn hop ciia ching. Trinh ty lién két thich hop c6 thé duge
chon d& dang va c6 thé c6 chidu dai thich hop bat ky, nhu 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 10-
20, 20-30, 30-50 axit amin.

Trinh tu lién két linh dong vi du bao gdm polyme ciia glyxin (G)a, polyme clia
glyxin-alanin, polyme alanin-serin, polyme glyxin-serin (vi du, (GmSo)s, (GSGGS)a
(SEQ ID NO:120), (GmSoGm)n, (GmSoGmSoGm)a (SEQ ID NO:121), (GSGGSm)a (SEQ
ID NO:122), (GSGSmG)a(SEQ ID NO:123) va (GGGSm)a(SEQ ID NO:124), va hdn hop
cua ching, trong d6 m, n, va o mdi gia tri doc 1ap dugc chon tir s6 nguyén it nhét 14 tir 1
dén 20, vi du, 1-18, 2-16, 3-14, 4-12, 5-10, 1, 2, 3, 4, 5, 6, 7, 8, 9, hodc 10), va trinh ti

lién két linh dong khac. Polyme glyxin va glyxin-serin khong dugc tao cdu triic mot cich
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twong dbi, va do d6 co thé sir dung 1am lién két trung gian gifta cac thanh phan. Trinh tu
lién két linh dong vi du bao gém, nhung khong gi¢i han & GGSG (SEQ ID NO:21),
GGSGG (SEQ ID NO:22), GSGSG (SEQ ID NO:23), GSGGG (SEQ ID NO:24),
GGGSG (SEQ ID NO:25), va GSSSG (SEQ ID NO:26).

Trinh tu lién két linh déng bd sung bao gdbm polyme ctia glyxin (G)a hoic polyme
cta glyxin-serin (vi dy, (GS)a, (GSGGS). (SEQ ID NO:120), (GGGS)a (SEQ ID NO:125)
va (GGGGS)a (SEQ ID NO:126), trong d6 n=1 dén 50, vi dy, 1,2, 3,4, 5,6,7,8,9, 10,
10-20, 20-30, 30-50). Trinh tu lién két linh dong vi du bao gém, nhung khong gidi han &
GGGS (SEQ ID NO:19), GGGGS (SEQ ID NO:20), GGSG (SEQ ID NO:21), GGSGG
(SEQ ID NO:22), GSGSG (SEQ ID NO:23), GSGGG (SEQ ID NO:24), GGGSG (SEQ
ID NO:25), va GSSSG (SEQ ID NO:26). Da phéan tr (viduy, 1,2, 3,4, 5,6,7, 8,9, 10,
10-20, 20-30, hodc 30-50) cua céc trinh tu lién két c6 thé dugc lién két cing nhau dé tao
ra trinh tu lién két linh dong cé thé dugc st dung dé lien hop trinh ty axit amin khéc
ngudn gdc véi polypeptit boc 1 trong ban mo ta nay. Nhu néu trong ban mo ta nay, trinh
tur axit amin khac ngudn gbc c¢6 thé 13 trinh tir tin hidu va/hodc thanh phan dung hop, nhur,
albumin, trinh tu Fc, va yéu t6 tuong tu. |

Vi du v& trinh tu lién két bao gém, vi du, (GGGGS). (SEQ ID NO:126), trong d6
n 12 s6 nguyén tir 1 dén khoang 10 (vidu,n=1,2,3,4, 5,6, 7, 8, 9, hoic 10); GGGSG-
GGSIEGR (SEQ ID NO:48); GGGGG (SEQ ID NO:27); EGGGS (SEQ ID NO:28).

Trong mot sd trudng hop, trinh ty lién két co thé 1a trinh ty lién két c6 thé phan
cét, vi du, trinh ty lién két c6 thé phén cit bing enzym. Trong céc truong hop khéc, trinh
tu lién két co thé 13 trinh tu lién két khong thé phén cat, vi du, trinh tu lién két khoéng thé
phan cit bing enzym trong diéu kién sinh ly binh thudng in vivo.

Vi du, trinh ty lién két ¢6 thé phan cit theo kiéu phéan giai protein ¢ thé bao gdm
vi tri phan cit metalloproteinaza chét nén (MMP —matrix metalloproteinase), vi du, vi tri
phan cit cia MMP duoc chon tir colagenaza-1, -2, va -3 (MMP-1, -8, va -13), gelatinaza
A va B (MMP-2 va -9), stromelysin 1, 2, va 3 (MMP-3, -10, va -11), matrilysin (MMP-
7), va metalloproteinaza mang (MT1-MMP va MT2-MMP). Trinh ty phén cét ctia MMP-
9 1a Pro-X-X-Hy (trong d6, X 1a gbc tuy v; Hy, gbc ky nude) (SEQ ID NO:29), vi duy,
Pro-X-X-Hy-(Ser/Thr) (SEQ ID NO:30), vi du, Pro-Leu/Gln-Gly-Met-Thr-Ser (SEQ ID
NO:31) hoic Pro-Leu/Gln-Gly-Met-Thr (SEQ ID NO:32). Vi du khac v& vi tri phan cit

clia proteaza 12 vi tri phan cit chat hoat hoa plasminogen, vi du, uPA hoic vi tri phén cit
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chét hoat héa plasminogen md (tPA-tissue plasminogen activator). Vi du cu thé vé trinh
tir phan cit ctia uPA va tPA bao gdm cac trinh tur chita Val-Gly-Arg. Vi du khéc 14 vi tri
phan ct thrombin, vi du, CGLVPAGSGP (SEQ ID NO:33). Trinh tu lién két thich hop
b sung chira vi tri phan cét proteaza bao gdm céc trinh t lién két bao gb6m mdt hozic
nhidu trinh ty axit amin sau: 1) SLLKSRMVPNFN (SEQ ID NO:34) hoic
SLLIARRMPNFN (SEQ ID NO:35), duoc phan cit boi cathepsin B; SKLVQASASGVN
(SEQ ID NO:36) hoac SSYLKASDAPDN (SEQ ID NO:37), duoc phian cit boi proteaza
virut Epstein-Barr; RPKPQQFFGLMN (SEQ ID NO:38) dugc phén cit boéi MMP-3
(stromelysin); SLRPLALWRSFN (SEQ ID NO:39) dugc phén cit boi MMP-7
(matrilysin); SPQGIAGQRNFN (SEQ ID NO:40) duoc phéan cit boi MMP-9;
DVDERDVRGFASFL (SEQ ID NO:41) dugc phén cat béi MMP giéng thermolysin;
SLPLGLWAPNFN (SEQ ID NO:42) dugc phan cét boi metalloproteinaza chit nén 2
(MMP-2); SLLIFRSWANFN (SEQ ID NO:43) duoc phéin cit boi cathespin L;
SGVVIATVIVIT (SEQ ID NO:44) dugc phan cit béi cathepsin D; SLGPQGIWGQFN
(SEQ ID NO:45) duogc phan cit boi metalloproteinaza chit nén 1 (MMP-1);
KKSPGRVVGGSV (SEQ ID NO:46) dugc phan cit boi chit hoat hoa plasminogen kiéu
urokinaza; PQGLLGAPGILG (SEQ ID NO:47) dugc phéan cit  boi
matrixmetalloproteinaza mang kiéu 1 (MT-MMP); HGPEGLRVGFYESDVMGRGHA-
RLVHVEEPHT (SEQ ID NO:94) dugc phan cit boi stromelysin 3 (hoic MMP-11),
thermolysin, colagenaza nguyén bao sg¢i va stromelysin-1; GPQGLAGQRGIV (SEQ ID
NO:49) dugc phén cét boi metalloproteinaza 13 nén (colagenaza-3); GGSGQRGRKALE
(SEQ ID NO:50) dugc phan cét bdi chit hoat héa plasminogen kiéu mo (tPA); SLSAL-
LSSDIFN (SEQ ID NO:51) dugc phan cét boi khdng nguyén dic hidu tuyén tién liét
ngudi; SLPRFKIIGGFN (SEQ ID NO:52) dugc phéan cit boi kallikrein (hK3);
SLLGIAVPGNEN (SEQ ID NO:53) dugc phén cit boi elastaza bach cu trung tinh; va
FFKNIVTPRTPP (SEQ ID NO:54) dugc phan cat béi calpain proteaza (bach cu trung
tinh hoat hoa canxi).

Ngoai trinh ty axit amin va trinh ty axit nucleic cu thé dugc néu trong bdn mo ta
ndy, sang ché con d& xuit polypeptit va axit nucleic ¢6 trinh tw trong ddng it nhit 12 80%,
it nht 1a 85%, it nhét 12 90%, hodc it nhét 13 95% v&i cic axit amin va axit nucleic nay.
Thudt ngt “twong ddng” hodc phan trim “twong ddng,” trong trudng hop hai hoic nhidu

trinh ty polynucleotit, hodc hai hodc nhiéu trinh ty axit amin, dé chi hai hodic nhiéu trinh
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tw hoic trinh tw con 12 gidng nhau hoic ¢ phan trim xac dinh céc gbc axit amin hozic
" nucleotit giéng nhau (vi du, it nhét 12 80%, it nhit 12 85%, it nhit 12 90%, hoc it nhit 13
95% twong ddng trén mot ving xac dinh), khi so sanh va sap thang hang dé twong ting
t6i da trén mot vung duoc danh déu. Sang ché dic bist & xudt polypeptit thir nhit va thir
hai ¢6 trong phirc, polypeptit thir nhét va polypeptit thir hai ndy c6 trinh tu axit amin
twong ddng it nhét 1a 80%, it nhét 13 85%, it nhit 13 90%, it nhat 13 95%, it nhit 1 96%,
it nhét 12 97%, it nhit 12 98%, hodc it nhit 1a 99% véi trinh tur axit amin cta polypeptit
thir nhat va th hai, 1in luot, cia cip polypeptit thir nhat va thir hai dugc néu trong ban

md ta nay.

Phuong phap téng hop polypeptit

Polypeptit theo sang ché ¢6 thé duoc tdng hop theo phuong phap thich hop bt ky,
bao gdm phuong phép tai tb hop va khong tai t6 hop (vi du, tong hop héa hoc).
A. Tbng hop héa hoc

Khi polypeptit duoc tbng hop hoéa hoc, quy trinh téng hop c6 thé duoc tién hanh
& pha 16ng hodc pha rin. Phuong phép tong hop peptit pha rdn (SPPS) cho phép két hop
céc axit amin khong c6 trong tw nhién va/hodc bién ddi khung peptit/protein. Cac dang
khéc nhau ctia SPPS, nhu Fmoc va Boc, 13 ¢6 sén dé téng hop polypeptit theo séang ché.
Chi tiét v& phwong phap téng hop hoa hoc da dugce biét trong linh vuc nay (vi du, Ganesan
A. 2006 Mini Rev. Med. Chem. 6:3-10; va Camarero J.A. et al., 2005 Protein Pept Lett.
12:723-8).
B. Phuong phép san xudt tai to hop

Khi polypeptit dugc san xuit bang k¥ thuat tai td hop, polypeptit c6 thé dugc san
xut & dang protein ndi bao hodic & dang protein duge tiét ra, sir dung cdu tric thich hop
bét ky va t& bao chu thich hop bét ky, c6 thé 1a té bao nhan khong dién hinh hodc nhén
dién hinh, 14n lwot nhu t& bao chi vi khuén (vi du, E. coli) hodc té bao chi nAm men. Vi
du khéc vé té bao nhan dién hinh c6 thé duogc sir dung lam té bao chu bao gém té bao con
trung, té bao ddng vat cé vu, va’/hodc té bao thuc vat. Khi sir dung té bao chu dong vat c6
vi, ching c6 thé bao gdm té bao ciia ngudi (vi du, té bao Hela, 293, H9 va Jurkat); té
bao chudt (vi du, té bao NIH3T3, L, va té bao C127); té bao dong vat linh trudng (vi du,
Cos 1, Cos 7 va CV1) va té bao chudt ddng (vi du, té bao budng tring chudt ddng Trung
Qubc (CHO)). Theo cac phuong 4n cu thé, polypeptit va phirc chira polypeptit duge tao
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ra trong t& bao CHO. Theo c4c phuong 4n khéc, polypeptit va phirc chira polypeptit dugc
tao ra trong té bao nim men va theo cac phwong 4n cu thé c6 thé 1a t& bao ndm men dugc
xir Iy gen dé tao ra glycoprotein véi cac N-glycan gidng cta dong vat ¢ vi.

Nhidu hé vecto chit thich hop dé biu hién polypeptit c6 thé duge sit dung theo
quy trinh chuén da biét trong linh vuc nay. Xem, vi du, Sambrook et al., 1989 Current
Protocols in Molecular Biology Cold Spring Harbor Press, New York; va Ausubel et al.
1995 Current Protocols in Molecular Biology, Eds. Wiley and Sons. Phuong phép dé dua
nguyén liéu di truyén vao trong té bao chu bao gdm, vi du, phuong phap bién nap, xung
dién, lién hop, canxi phosphat va phuong phap tuong tu. Phuong phap vén chuyén c6 thé
duoc chon dé tao ra sy biéu hién 6n dinh axit nucleic ma hoa polypeptit duge dua vao.
Axit nucleic ma héa polypeptit c6 thé dugc d& xuit & dang yén t6 episom di truyén (vi
du, plasmit) hodc cé thé dugc hop nhét vao bod gen. Mot loat cac vecto thich hop dé st
dung trong viéc san xuat polypeptit quan tAm c6 san trén thi truong.

Céc vecto ¢6 thé dwoc duy tri ngoai nhidm séic thé trong té bao chi hoic ¢6 thé
duoc két hop vao bo gen clia t& bao chi. Vecto biéu hién cung cap trinh tur diéu hoa dich
ma va phién mi, va co thé mang lai su biéu hién dé& cam ung hoic co dinh trong d6 ving
ma hoa duge lién két chirc ning dudi sy kiém soét phién ma ciia ving khoi ddu phién
m4, va ving két thiic phién ma va dich ma. N6i chung, trinh tir diéu hoa phién ma va dich
ma ¢6 thé bao gdm, nhung khong gidi han &, trinh tw khoi dau, vi trf gin két ribosom,
trinh ty bit ddu va ngimg phién ma, trinh ty bt dau va ngimg dich ma, va trinh tu gen
tang cuong hodc trinh ty gen hoat héa. Trinh tu khéi dau c6 thé hoic 1a co dinh hodc dé
cam Ung, va co thé 1a trinh ty khéi ddu co dinh manh (vi du, T7).

C4u trac biéu hién thudng c6 vi tri gi6i han thich hop ndm gén trinh ty khoi ddu
dé cai doan trinh ty axit nucleic ma héa protein quan tim. Gen d4nh déu chon loc hoat
dong trong thé chu biéu hién c6 thé c6 mit dé lua chon thudn loi cac té bao mang vecto
nay. Hon nita, cdu tric biéu hién c6 thé bao gdbm yéu t6 bd sung. Vi dy, vecto biéu hién
c6 thé c6 mot hoic hai hé sao chép, do d6 cho phép n6 duoc duy tri trong co thé sinh vat,
vi du, trong t& bao dong vét c6 vii hodc con tring dé biéu hién va trong thé cht ¢6 nhan
khong dién hinh dé tach dong va khuéch dai. Ngoai ra, ciu triic biéu hién c6 thé chira gen
d4nh d4u chon loc cho phép lua chon té bao chu da bién nap. Gen chon loc da dugc biét

rd trong linh vue nay va s& thay ddi theo t& bao cha duge sir dung.
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Viéc phan 14p va tinh ché protein c6 thé dugc thue hién theo phuong phap da biét
trong linh vuc nay. Vi dy, protein ¢6 th& duge phén l4p tir dich phan giai ctia té bao duoc
bién dbi gen dé biéu hién protein mot cach co dinh va/hodc nhd cam tng; tir moi trudng
nudi céy trong d6 té bao chu dwoc phat trién; hodc tir hdn hop ciia phan tmg tong hop,
bing cach tinh ché 4i Iuc, k¥ thuat nay cé thé bao gdm cho tiép xtic miu (dich phan giai
té bao, moi trudng nudi ciy, hodic hdn hop phan wng) véi chit gin nhin gin két ddc hiéu
v6i protein nay, rira dé loai nguyén liéu khong gin két dic hiéu, va rira giai protein gén
két dic hiéu. Protein phan 1ap c6 thé duoc tinh ché tiép theo phuong phép thim tach va
phuong phap khac thuong duge st dung trong phuong phap tinh ché protein. Theo mot
phuong 4n, protein c6 thé dugc phén 1ap bing cach 4p dung phwong phap sic ky chelat
kim loai. Protein c6 thé chira cac bién dbi dé tao diéu kién thuan loi cho viéc phan 1ap.
Theo mot sb phuong 4n nhét dinh, céc phirc theo sang ché c6 thé dugc tach dya trén kich
thudce.

Theo mét s6 phwong 4n nhat dinh, phirc bao gdm polypeptit thir nhét va polypeptit
thir hai, polypeptit thir nht bao gdm trinh tu IgG Fe, trinh tw IgG Fc nay chua trinh ty
CH3 ¢6 it nhét 1a mot cdu trac 16i dugc xtr ly; polypeptit thir hai bao gdm trinh tu IgG
Fc, trinh tu IgG Fc nay chita trinh tw CH3 c6 it nhét 1a mot cdu tric 18m dugce xtr ly; trong
do polypeptit thu nhét tao dime v&i polypeptit thir hai thong qua viéc dit vi tri cdu tric
101 cua polypeptit thir nhit vao trong cdu tric 16m ctia polypeptit thit hai, trong d6 hoic
dAu tan cing C cua polypeptit thir nhit hodc diu tan cling C clia polypeptit thit hai dugc
lién hop véi dau tan cing N ctia mutein GDF15 bao gdm it nhét 12 mot vi tri lién tng
glycosyl héa lién két tai N ¢ thé dwgc phan 14p ra khéi moi trudng noi ma té bao cha
biéu hién polypeptit thir nhat va thtr hai dugc nudi cdy.

Theo mot s& phuong 4n nhit dinh, phirc bao gdbm heterodime thtr nhét va
heterodime th hai, mdi trong sd heterodime thtr nhit va heterodime thtr hai bao gém
polypeptit thir nhit va polypeptit thir hai, polypeptit thir nhat bao gbém trinh tu IgG Fe,
trinh ty IgG Fc ndy chua trinh ty CH3 ¢6 it nhét 1 mot cu triic 16i dugc xir 1y; polypeptit
thir hai bao gém trinh tu IgG Fc, trinh tw IgG Fc nay chtra trinh tu CH3 c6 it nhét 12 mot
cdu triic 16m duoge xit 1y; trong d6 polypeptit thir nhit tao dime véi polypeptit thir hai
thong qua viée dat vi tri cAu triic 18i ciia polypeptit thir nhat vao trong cAu tric 16m cua
polypeptit thir hai, trong d6 hodic ddu tan cing C clia polypeptit thir nhit hodc dau tan

cting C ctia polypeptit thir hai dugc lién hop véi dau tan ciing N ctia mutein GDF15 bao
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gbm it nhit 13 mét vi tri lién tmg glycosyl héa lién két tai N, trong d6 mutein GDF15
trong heterodime thir nhét tao dime v&i mutein GDF15 trong heterodime thit hai bing
cach d6 tao ra phirc bao gébm heterodime thir nhat va heterodime thtr hai ¢6 thé dugc phan
1ap ra khoi méi truong noi ma té bao chi biéu hién polypeptit thir nhat va thit hai duogc
nudi ciy.

Nhu d3 duge luu y trong ban md ta ndy, axit nucleic thir nhét va axit nucleic thtr
hai c6 thé c6 trong vecto don hodc cac vecto riéng biét trong mot té bao chil riéng biét
hoic hai té bao chii khac nhau. Trong mot s& truong hop, polypeptit thir nhét va thir hai
theo sang ché c6 thé duge ma héa 1an luot béi axit nucleic thit nhit va tht hai c6 thé ¢
biéu hién trong cling té bio. Trong cac phuong 4n ma axit nucleic thir nhit va thir hai c6
trong céc té bao khac nhau, céc té bao niy c6 thé duoc dung hop tai mot sb thoi diém
trong qué trinh san sinh. R

Céc phtic ¢6 thé dugc didu ché & dang gan nhu tinh khiét hodc dang phén 1ap (vi
du, khong c6 polypeptit khac). Cac phiic ¢6 thé c6 trong ché phdm ma ché phdm nay
duoce lam gidu phirc so v6i cac thanh phan khac c6 thé c¢6 (vi du, polypeptit khac hodc
phirc khic (vi du homodime, homotetrame) hodc thanh phan t& bao cha khac). Vi duy,
phtre tinh khiét (vi dy, phtrc heterodime-heterodime) c6 thé dugc tao ra sao cho phirc ¢
trong ché pham gin nhwr khong c6 cac protein biéu hién khac, vi du, cac protein biéu hién
khac chiém it hon 90%, it hon 60%, it hon 50%, it hon 40%, it hon 30%, it hon 20%, it
hon 10%, it hon 5%, hodc it hon 1%, trong ché phém.

Khang thé

Séng ché d& xuét khang thé, bao gdm khéng thé phan 1ap ma gin két dic hicu
polypeptit hoic protein dung hop theo sang ché. Thuat ngir “khang thé” bao gdm khéng
thé don dong nguyén ven, khéng thé da dong, khang thé da dic hidu (vi du, khang thé
dic hiéu kép) dugc tao ra tir it nhét 1a hai khang thé nguyén ven, va méanh gin két khang
thé bao gdm Fab va F(ab), v6i didu kién l1a ching biéu hién hoat tinh sinh hoc mong
mudn. Pon vi cdu trac cta toan bd khang thé co ban bao gé)ln tetrame, va mdi tetrame
cdu tao gém hai cip gibng nhau cia chudi polypeptit, mdi cap c¢6 mot chudi “nhe”
(khoang 25 kDa) va mot chudi “ning” (khoang 50-70 kDa). Poan diu amin cia mdi
chudi bao gdm viing bién dbi khoang 100 dén 110 axit amin hodc hon c6 vai trd chinh dé

nhan dang khang nguyén. Nguoc lai, phan déu carboxy ctia mdi chudi xac dinh mét ving

55



48313 56/234

¢b dinh ¢6 vai trd chinh trong chirc nang hiéu tmg. Chudi nhe ctia ngudi dwgc phan nhém
la kappa va lambda, trong khi do chudi ning ctia ngudi dugc phan nhém 1a mu, delta,
gamma, alpha, hodc epsilon, va xac dinh céc isotyp cua khing thé 1an luot 13 IgM, IgD,
IgG, IgA, va IgE. Cac manh gin két dwoc tao ra bang ky thuat tai t6 hop ADN, hoic bang
cach phan cit bing enzym hoic theo cich hoa hoc dbi voi khang thé nguyén ven. Cac
ménh gin két bao gdm Fab, Fab', F(ab"), Fv, va khang thé chudi don.

MJi chudi ning c6 mot dau 12 khu vuc bién ddi (VH- variable domain) sau d6 la
mdt s6 khu vue ¢ dinh. M3i chubi nhe c¢6 khu vuc bién dbi & mot dau (VL) va khu vuc
cb dinh & d4u khac ctia n6; khu vuc ¢b dinh cia chudi nhe duge sip thing hang véi khu
vuc ¢b dinh tht nhat ctia chudi nang, va khu vuc bién dbi ctia chudi nhe duoc sép thing
hang v6i khu vue bién dbi ctia chudi nang. Trong cac chudi nhe va chudi ning, ving bién
ddiva ving ¢b dinh dugc nbi boi vung "J" ¢6 12 axit amin hodc hon, v4i chudi ndng cling
bao gdbm viing "D" c6 khoang hon 10 axit amin. T4t ca cic chudi khang thé biéu hién cAu
trac chung gidng nhau 1 ving khung (FR- framework region) duwgc bao tdn tuong dbi
duoc nbi bsi ba vung si€u bién ddi, con duogc goi la “vung xac dinh bd thé” hoac “CDR”.
Céc CDR tir hai chudi ctia mdi ciip dugc sdp thing hang bai viing khung, cho phép gin
két v6i epitop dac hiéu. Tu d4u N dén dau C, ca chudi nhe va chudi ning déu bao g@)m
cac khu vuc FR1, CDR1, FR2, CDR2, FR3, CDR3 va FR4.

Mot khang thé nguyén ven c6 hai vi tri gén két va, trir khi trong khang thé c6 hai
nhom chire hodc dic hiéu kép, hai vi tri gén két nay la giéng nhau. Khéng thé dic hiéu
kép hoic hai nhém chtic 13 khang thé lai nhén tao c6 hai cip chudi ning/chudi nhe khac
nhau va hai vi tri gén két khac nhau. Khang thé dic hiéu kép c6 thé duoc tao ra bang
nhiéu phuong phap bao gdm dung hop té bao lai hoic lién két méanh Fab'.

Nhu d néu trén, cic manh gin két c6 thé duoc tao ra bang cach phén cit bing
enzym hogc theo cach héa hoc khang thé nguyén ven. Viéc phén cit khang thé bing
enzym papain tao ra hai manh gin két khang nguyén gidng nhau, con dugc 20oi 1a manh
“Fab”, va mt manh “Fc” khong c6 hoat tinh gén két khang nguyén. Viéc phan cit khang
thé bang enzym pepsin tao ra manh F(ab'); trong d6 hai nhanh cta phan tir khéng thé vin
duoc lién két va bao gbm hai vi tri gén két khang nguyén. Manh F(ab'), c6 kha ning lién

két chéo khang nguyén.
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Nhu dugce str dung trong ban méhté nay, thuat ngtt “Fab” chi mdt manh cta khéng
thé bao gdm ving VH va VL ciing nhu khu vue ¢b dinh ctia chudi nhe va khu vire CHI1
ctia chudi ning.

Khi duge st dung trong ban mé ta nay, thuat ngit “Fv” chi manh nhd nhét cia
khang thé van giit dugc ca vi tri nhan dang khang nguyén va vi tri gin két khang nguyén.
Trong dang Fv hai-chudi, ving ndy bao gdm dime ciia mdt khu vuc bién dbi ciia mot
chudi ning va mdt chudi nhe theo cach két hop khoéng cong hoa tri. Trong dang Fv soi-
don, mot khu vure bién ddi ctia chudi ning va chudi nhe c6 thé duoc lién két cong hoa tri
bang peptit trinh tu lién két linh déng sao cho chudi nhe va chudi ning c6 thé két hop
trong cu tric “dime” twong tu nhu trong dang Fv hai-soi. Trong c4u hinh nay, ba CDR
ctia mdi khu vue bién dbi twong tac dé xac dinh mot vi tri gan két khang nguyén trén bé
mit cia dime VH-VL. Trong khi sdu CDR, clng nhau, mang lai tinh dic hiéu gin két
khang nguyén cho khang thé, thi tham chi m(_“)f khu vuc bién ddi (hodc mdt ntra cia Fv
chi c6 ba CDR dic hiéu v6i khang nguyén) ciing c¢6 kha ning nhan dang va gin két khang
nguyen.

Khi dugc st dung trong ban md ta ndy, thudt ngit “ving xac dinh bd thé” hoic
“CDR” chi cac phan cua thu thé mién dich tao su tiép xic v6i phdi ti dic hiéu va xac
dinh tinh ddc hi¢u cta nd.

Thuét ngit “ving siéu bién d6i” chi cac gbc axit amin cua mot khang thé ¢6 vai
trd trong viéc gin két khang nguyén. Ving siéu bién ddi thuong bao gbm céc gbe axit
amin tir CDR va/hodc céc gde tir “cdu tric vong siéu bién dbi”.

Nhu dugc st dung trong ban md ta ndy, thuét ngit “epitop” chi vi tri gin két cta
khéng thé trén protein khang nguyén. Yéu t§ x4c dinh ciia epitop thudng bao gdm cac
nhom bé mat hoat dong hoa hoc cta phén tir nhu axit amin hodc mach bén duong, cling
nhu cdu tric ba chiéu cu thé va dic diém dién tich. Khang thé duoc cho 1a gin két khang
nguyén khi hing s6 phan ly <1 pM, < 100 nM, hodc < 10 nM. Hiing s6 can bang (“Kp”)
tang c6 nghia 14 4i lyc kém hon gifta epitop va khang thé, trong khi d6 hing sé can bang
gidm c6 nghia 1a 4i lyc cao hon gifta epitop va khang thé. Mot khang thé co gia tri Kp
“khong cao hon” mot gia tri nhit dinh c6 nghia 1a khang thé nay s& gin két vai epitop
v6i gia tri Kp dd néu hodc manh hon. Trong khi gi4 tri Kp mo ta dic tinh gin két cta

epitop va khang thé, thi “hiéu luc” mé ta muc hiéu luc cta chinh khéng thé theo mét chirc

57



48313 58/234

nang cta khang thé nay. Khong cin thiét c6 su twong quan giita hing sb cén bang va hiéu
luc; do dé, vi du, gié tri Kp tuong dbi thép khong tu ddng c6 nghia 1a hiéu luc cao.

Thuat ngit “gén két chon loc” khi d& cap dén khang thé khong c6 nghia 14 khang
thé chi gin két voi mot chit riéng 1¢, ma con 1a gia tri Kp cta khang thé vé6i chat thir nhit
1a thAp hon gié tri Kp ctia khang thé véi chit thi hai. Khang thé ma chi gin két véi mot
epitop s& chi gin két véi riéng epitop nay.

Khi st dung cho ngudi, khang thé chira ving ¢6 dinh va/hoic bién dbi cia loai
gam nhim (tirc 13, chudt nhét hodc chudt cdng) doi khi lién quan dén, vi du, do thanh thai
nhanh tir co thé hodc viée sinh ra dap tng mién dich bdi co thé chéng lai khang thé. Dé
tranh viéc stt dung khang thé c6 ngudn gde tir loai gam nham, khang thé hoan toan cia
ngudi ¢6 thé dwge tao ra bang cach dua chirc ning khang thé ctia ngudi vao loai gam
nhdm dé cho loai gim nhdm tao ra khang thé hoan toan ctia ngudi. Trir khi dugc néu rd
trong ban mo ta ndy, khang thé “ctia nguoi” va “hoan toan ctia ngudi” c6 thé sir dung
thay thé cho nhau. Thuat ngit “hoan toan ctia ngudi” c6 thé hiru dung khi phan biét khang
thé chi c6 mot phan ciia ngudi so v6i cac khang thé hoan toan cta ngudi, hoic day du.
Nguoi c6 hiéu biét trung binh s& biét 15 cac phuong phap dé tao ra khang thé hoan toan
cua nguoi.

Pé nhim vao cac dap ting khang thé khang chudt ciia ngudi ¢6 thé c6, khang thé
kham hodc méit khac dugc lam tuong thich véi ngudi co6 thé dugc st dung. Khang thé
kham c6 ving cb dinh ctia ngudi va ving bién dbi ciia chudt, va, do vay, dap ung khang
khéng thé kham ctia nguoi c6 thé quan sat thiy & mot sb bénh nhan. Do d6, thuan loi néu
cung cip khang thé hoan toan ctia ngudi khang enzym da phén tir dé tranh dép ung khang
khang thé chuot cua ngudi hodc dép ting khang khang thé kham ctia ngudi c6 thé.

Khang thé don dong hoan toan cia ngudi c6 thé duoc didu ché, vi du, béng cach
tao ra dong té bao lai bang cac k¥ thuat da bibt v6i nguoi c6 hibu bibt trung binh. Céc
phuong phép didu ché khéc lién quan dén viéc st dung cac trinh tw ma héa khang thé cu
thé dé bién nap té bao chit ddng vat ¢6 v thich hop, nhur té bao CHO. Viée bién nap c6
thé 1a theo phuong phap da biét bit ky dé dua polynucleotit vao trong t& bao chi, bao
gdm, vi du, géi polynucleotit trong virut (hodc vao trong vecto virut) va tai nap té bao
chi bang virut (hodc vecto) hodc bang cac quy trinh chuyén nap d biét trong linh vuc
nay. Cac phuong phap dé dua polynucleotit khac ngudn gdc vao trong té bao dong vat c6

v d3 duoc biét 15 trong linh vuc nay va bao gbm phuong phép chuyén nap qua trung
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gian dextran, két tia canxi phosphat, chuyén nap qua trung gian polybren, dung hop té
bao trin, xung dién, bao nang (c4c) polynucleotit trong liposom, va vi tiém trirc tiép ADN
vao nhan. Dong té bao dong vat cd va cod san dung lam té bao chii @ biéu hién 1a da duoc
biét ro trong linh vuc niy va bao gdm, nhung khong giéi han &, té bao CHO, té bao HeLa,
va té bao caxindm té bao gan nguoi.

Khang thé c6 thé duoc sir dung dé phat hién polypeptit theo sang ché. Vi du, khang
thé c6 thé dugc str dung lam chét chin doan bﬁng cach phét hién muc ciia mot hodc nhiu
polypeptit theo sang ché & dbi twong, va hodc so sanh mirc phét hién duge véi muc dbi
ching chuén hoic véi muc ban dau & dbi twong da duogc xac dinh trude d6 (vi du, trude

khi mic bénh bét ky).

Ung dung diéu trj va phong bénh

Sang ché boc 16 phuong phéap diéu tri hoic phong bénh rdi loan chuyén hoa va
lién quan dén chuyén héa, nhu, bénh béo phi va bénh r6i loan thé trong khéc, ching ting
duong huyét, ching ting insulin huyét, sy khong dung nap glucoza, va bénh réi loan
chuyén hoa glucoza, béng cach str dung phtre theo sang ché, hodc ché phém chtra né, nhu
néu trong ban md ta nay. Phuong phép nay ciling c6 hiéu qua ¢ loi dbi véi mot hoic
nhiéu triéu ching lién quan dén bénh, rdi loan hodc tinh trang bénh béng cach, vi dy, lam
giam murc do ndng hodc tan suit cia mot tri€u ching.

Dé xé4c dinh mot di twong c6 phai 1a dbi twong @& didu tri hodc phong bénh rdi
loan thé trong (vi du, bénh béo phi) hay khong theo phuong phép da néu trong badn mo ta
ndy, cac thong sé nhu, nhung khong gidi han &, nguyén nhan bénh va mtc do tinh trang
clia d6i twong (vi dy, mirc qué can cta dbi tuong so v6i ca thé khoe manh chudn) s& dugc
danh gia. Vi dy, nguoi truéng thanh c6 chi s6 BMI nam trong khoang tir ~25 dén ~29,9
kg/m? c6 thé duoc coi 1a quéa cén (tién béo phi), trong khi ngudi trudng thanh c6 chi sb
BMI ~30 kg/m? hozc cao hon c6 thé coi 12 béo phi. Nhu d& ban luan trong ban md ta nay,
phitc theo sang ché c6 thé c6 hiéu qua trc ché su thém an, vi du, lam giam su thém in din
dén 1am giam thé trong.

Dé x4c dinh liéu dbi twong c6 thé 1a d6i tuong d& didu tri hodc phong chimg ting
duong huyét, chimg ting insulin huyét, su khong dung nap glucoza, va/hoic rdi loan
glucoza hay khong theo phuong phap néu trong ban md ta nay, cdc phuwong phap chin

doan khic nhau da biét trong linh vuc nay c6 thé dwgc st dung. Phuong phép nhu vay
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bao gbdm cac phuong phap di duge néu trong ban mé ta niy (vi du, dinh lugng glucoza
trong huyét twong khi d6i (FPG) va thir nghiém dung nap glucoza qua dudng miéng
(oGTT)).

C4c phirc néu trong ban md ta nay khi dugc str dung cho ddi twong dé didu tri hodic
phong bénh rdi loan chuyén héa va lién quan dén chuyén hoa, nhu, bénh béo phi va bénh
ri loan thé trong khéc, ching ting duong huyét, ching ting insulin huyét, su khong
dung nap glucoza, bénh rdi loan chuyén héa glucoza cé thé din dén giam muc glucoza
trong mau, giam thé trong, va/hodc giam lwong hip thu thuc an.

Theo mét s6 phuong an nhit dinh, cic phirc dugc du tinh trong ban mé ta nay c6
thé 1am giam mitc glucoza trong mau, thé trong, va/hodc lugng hip thu thirc in & mc it
nhét 5% so v&i khi khong sit dung phtrc nay. Vi du, céc phire dwoc dy tinh trong ban mé
ta nay c6 thé lam giam mirc glucoza trong mau, thé trong, va/hodic lrong hip thu thirc an
& mitc it nhét 13 10%, 20%, 30%, 50%, 60%, 70%, 80%, hodic 90% so véi trude khi bat
dAu diéu tri hodc phong bénh.

Theo mot sb phuong 4n nhét dinh, phtre theo sang ché sir dung dé diéu tri bénh rbi
Joan chuyén héa c6 thé 1a phirc bao gdm hai phén tir heterodime trong mdi phtic, trong
d6 mdi heterodime 13 gidng nhau, va bao gdm polypeptit thir nhit va polypeptit thir hai,
trong d6 polypeptit thir nhit bao gdm trinh tw IgG Fc, trinh ty IgG Fc nay ¢6 thé bao gdm
trinh tr CH3 bao gdm it nht 1a mot ciu trac 16i duge xit 1y; polypeptit tht hai bao g6m
trinh tu IgG Fc, trinh tu [gG Fc nay chita trinh ty CH3 ¢6 it nhét 12 mot cAu trac 16m duoc
xit 1y; trong d6 polypeptit thir nhét tao dime véi polypeptit thir hai théng qua viée dat vi
tri cAu triic 101 ctia polypeptit thir nhét vao trong cdu tric 16m cua polypeptit thir hai dé
tao ra heterodime, trong d6 hozic dau tan ciing C ctia polypeptit thir nhit hodc du tin
cung C clia polypeptit thtt hai trong mdi heterodime duge lién hop véi ddu tan cing N
ctia mutein GDF15 bao gom it nhét 1a mot vi tri lién tmg glycosyl hoa lién két tai N, trong
d6 mutein GDF15 trong heterodime tao dime véi mutein GDF15 trong heterodime khac
bang cach d6 tao ra phic bao gdm hai heterodime.

Theo phuong 4n khéc nita, phtrc theo sang ché duogc st dung dé didu trj bénh rdi
loan chuyén héa c6 thé 1a phitc bao gdm hai phan tir heterodime (heterodime két hop voi
heterodime) trong mdi phtic, trong d6 mdi heterodime 13 giéng nhau, va mdi heterodime
bao gdm polypeptit thir nhat c6 trinh tu IgG Fe, trinh tu IgG Fe nay c6 thé bao gdm trinh

tw CH3 ¢6 it nhit 1a mot cdu tric 181 duge xi Iy, trong d6 dau tan cing C cua polypeptit
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thir nhat dugc dung hop vé6i dau tan cing N cia GDF15 glycomutein; va polypeptit thir
hai bao gbm trinh tu IgG Fe, trinh tu IgG Fe nay chira trinh tw CH3 ¢6 it nhit 1a m6t cdu
trac 16m duge xt ly; trong d6 polypeptit thir nhét tao dime véi polypeptit thi hai thong
qua viéc dat vi tri cAu trac 161 cua polypeptit th nhit vao trong cdu tric 16m cua
polypeptit thir hai dé tao ra heterodime, trong dé6 mutein GDF15 trong heterodime tao
dime v&i mutein GDF15 trong heterodime khac bang cach d6 tao ra phiic bao gdm hai

heterodime.

Duoc phim

Céc phiic theo sang ché c6 thé 1a & dang ché phdm thich hop dé dung cho dbi
tuong. Thong thudng, cdc ché pham nhu vay 14 “duoc phdm” gdm mot hodc nhidu céc
phtrc va mot hoac nhiéu chét pha loang, chét mang hodc t4 dugc duge dung hodc dugce
chip nhan vé mit sinh 1y. Theo mét sé phuong 4n nhat dinh, phirc ndy c6 mat véi luong
¢6 hiéu qua diéu tri trong dugc phdm. Dugc phim cé thé dugc dung trong phuong phap
theo sang ché; do d6, vi du, dugc phém 6 thé duoc dung ex vivo hodc in vivo cho dbi
tuong dé thuc hién phuong phép diéu tri va phong bénh va tng dung néu trong ban mo
ta ndy. Nhu d& dugc luu ¥ trong ban md ta nay, phirc c6 thé duge hodc c6 thé khoéng duoc
glycosyl hoa. Vi du, cc phirc c6 thé duoc glycosyl hoa khi tao ra trong té bao chi nhan
dién hinh va c6 thé dwa vao quy trinh dé loai gdc carbohydrat trude khi duge tao thanh
duoc phdm. Budc loai gbe carbohydrat ¢6 thé 1am giam dang ké muc glycosyl héa cua
polypeptit trong phirc hodc loai bo hoan toan Iwong glycosyl héa ctia polypeptit trong céc
phuec.

Theo céc phuong an cu thé, sang ché béc 16 phuong phép diéu'tri ching rdi loan
chuyén héa glucoza hoic 16i loan thé trong bang cach sir dung phtre, phirc N-glycosyl
hoa, hoic ché pham chtra né. Theo phuong 4n cu thé, cac phuong phép theo sing ché
lam giam lugng hép thu thic an hodic giam thé trong bang cach st dung phre, phirc N-
glycosyl hoa, hodc ché pham chira n6. Sang ché con boc 16 viée st dung céc trinh tu,
phirc, phitc N-glycosyl héa, hodc ché pham chtra né néu trén dé san xuét thube dé sir
dung trong didu tri tinh trang bénh duoc chon tir bénh rdi loan chuyén héa va lién quan
dén chuyén héa, nhu, bénh béo phi va bénh rdi loan thé trong khac, ching ting dudng
huyét, chiing ting insulin huyét, sw khong dung nap glucoza, va bénh rdi loan chuyén

hoéa glucoza. Sang ché con boc 16 viée sir dung trinh tu, phirc, phirc N-glycosyl hoa, hodc
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ché pham chita n6 néu trén dé san xuit thube dé st dung trong diéu tri chimg r6i loan
chuyén hoa glucoza hodc bénh roi loan thé trong. Sang ché con bdc 16 viée str dung céc
trinh t, phirc, phitc N-glycosyl hoa, hodc ché phdm chira né néu trén dé san xuét thude
dé str dung trong viéc lam gidm lugng hép thu thirc an hoc thé trong.

Sang ché con @& xuét ché phém, vi du, dugc phém chura trinh tu, phtc, va phirc
N-glycosyl héa bdc 16 trong ban md ta nay dé diéu tri hoic phong tinh trang bénh dwoc
chon tir bénh rdi loan chuyén héa va lién quan dén chuyén héa, nhu, bénh béo phi va
bénh rbi loan thé trong khac, ching ting duong huyét, ching tang insulin huyét, su khong
dung nap glucoza, va bénh réi loan chuyén hoa glucoza. Sang ché con dé xuit ché phim
(vi du, dugc pham) chira cac trinh tu, phuc, hodc phirc N-glycosyl hoa néu trén dé didu
tri r6i loan chuyén héa glucoza hodc bénh rdi loan thé trong. Sang ché con dé xuét ché
phdm (vi dy, dugc phdm) chira cic trinh ty, phirc, hodic phirc N-glycosyl héa néu trén dé
lam giam Iwong hap thu thire &n hoic thé trong.

Dugc phdm theo sang ché c6 thé dugc bao ché dé phit hop véi phuong phép hoidc
duong dung du tinh; dudng dung vi du nhu néu trong ban md ta nay. Hon nita, dugc
phém c6 thé dugc dung két hop véi chit hodc hop chét c6 tac dung diéu tri khac (vi duy,
chét ha murc glucoza) nhu néu trong ban mé ta nay dé diéu tri hodc phong bénh, rdi loan
hodc tinh trang bénh nhu du tinh béi sang ché.

Dugc phim dic trung bao gdm lwong c6 hidu qua didu tri ca it nhét 13 mot trong
cac phuc du tinh boi sang ché va mot hodc nhiéu tic nhan bao ché duge dung va dugc
chép nhén vé mit sinh ly. Chét pha lodng, chit mang hodc t4 dugc duge dung hodc dugce
chip nhan vé mit sinh ly bao gdm, nhung khéng giéi han &, chét chéng oxy hoa (vi du,
axit ascorbic va natri bisulfat), chét bao quén (vi du, rugu benzylic, metyl paraben, etyl
hodc n-propyl, p-hydroxybenzoat), chit nhii hoa, chét tao hdn dich, chét gy phén tan,
dung moi, t& dugc don, chét tao khdi, chit téy rira, chit dém, ta dugc long, chét pha lodng,
va/hodic chét phu trg. Vi dy, ta dugc 16ng thich hop co thé 1a dung dich nudc mudi sinh
Iy hodc nuée mubi dém xitrat, c6 thé bd sung céc nguyén lidu khac thudng cé trong dugc
phim ding ngoai dwong tiéu héa. Nude mudi dém trung tinh hodc nude mubdi phéi hop
v6i albumin huyét thanh 13 céc t4 dugc long vi du khac. Ngudi c6 hibu biét trung binh
trong linh vuc nay s& dé dang nhan biét nhidu chit dém c6 thé duoc st dung trong dugc
phdm va dang lidu. Chit dém dac trung bao gdm, nhung khong gi6i han &, axit yéu, bazo

yéu, hodc hdn hop ciia ching. Theo mot vi du, thanh phan dém c6 thé 1a nguyén li€u tan
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duoc trong nude nhu axit phosphoric, axit tartric, axit lactic, axit sucxinic, axit xitric, axit
axetic, axit ascorbic, axit aspartic, axit glutamic, va mudi ctia ching. Chit dém duoc chip
nhan bao gdém, vi dy, dém Tris, N-(2-hydroxyetyl)piperazin-N'-(axit 2-etansulfonic)
(HEPES), axit 2-(N-morpholino)etansulfonic (MES), mudi natri cta axit 2-(N-
morpholino)etansulfonic (MES), axit 3-(N-morpholino)propansulfonic (MOPS), va axit
N-tris[Hydroxymetyl]metyl-3-aminopropansulfonic (TAPS).

Sau khi dugc phdm d3 duoc bao ché, né c6 thé duoc bao quan trong cic dng vo
khuan & dang dung dich, hdn dich, gel, nhii twong, chat réin, hogc bot khir nude hoic dong
kho. Cac dang ché phém nhu vay c6 thé dugc bao quan hodc & dang st dung duogc ludn,
dang ddong kho can phai hoan nguyén trude khi sir dung, dang 10ng cin phai pha lodng
trudce khi sit dung, hodc dang ¢6 thé chip nhan khac. Theo mét s6 phwong an, dwgc phim
duoc cung cdp trong mét vat chira ding mét 1an (vi du, lo ding mdt 14n, éng tiém, bom
tiém, hodc dung cu tiém tu dong (tuong tu nhu, vi du, EpiPen®)), trong khi d6 vat chira
ding nhiéu l4n (vi dy, lo ding nhiéu 14n) dugc dé xudt theo cac phuong an khac. Thiét bi
phan phéi thude bat ky c6 thé duge sir dung dé phan phéi cac phirc, bao gdm dung cu ciy
(vi du, bom cdy thudc) va hé dng thong, ¢4 hai déu da duoc biét rd dbi v6i ngudi c6 hiéu
biét trung binh trong linh vuc nay. Thudc tiém dy trix, thuong duoc st dung dudi da hodc
trong co, ciing c6 thé duge st dung dé giai phong céc phitc theo sang ché trong mot giai
doan thoi gian x4c dinh. Thubc tiém du trit thwong 12 trén nén chét rin hodc ddu va thudng
bao gdm it nhit 1a mot thanh phan bao ché dugc néu trén. Nguoi c6 hibu biét trung binh
trong linh vuc d4 quen véi cdc dugce phim c6 thé va st dung thube tiém du trir.

Dugc phim c6 thé & dang hén dich trong nude hodc trong dau v6 khudn dé tiém.
Hon dich nay c6 thé dugc bao ché theo k¥ thuét da biét sir dung cac chit phén phdi hoic
tao 4m thich hop va chét tao hén dich néu trong ban md ta nay. Ché phim v6 khuén dé
tiém cling c6 thé 1a dung dich hozc hdn dich vo khuén dé tiem trong chét pha lodng hodc
dung moi khong dugc dung dugc ngoai duong tiéu hoa, vi dy, nhu dung dich trong 1,3-
butan diol. Chét pha loang, dung moi va moi trudng phéan tan chép nhén dugc c6 thé dugc
str dung bao gdm nuée, dung dich Ringer, dung dich natri clorua dang trwong, Cremophor

'EL™ (BASF, Parsippany, NJ) hoic nuéc mudi dém phosphat (PBS), etanol, rugu
polyhydric (vi du, glyxerol, propylen glycol, va polyetylen glycol 16ng), va hon hgp thich
hop ciia chting. Ngoai ra, cac dau khong bay hoi, vo khudn thuong dugc st dung lam

dung mdi hodc mdi trudng hdn dich. V6i muc dich ndy, dau khong bay hoi khong kich

63



48313 64/234

ting bét k¥ c6 thé dugc sir dung bao gdm mono- hoic diglyxerit téng hop. Hon nita, axit
béo nhu axit oleic hitu dung trong viéc bao ché thudc tiém. Su hép thu kéo dai cna cac
ché phém tiém cu thé co thé dat duogc béng cach dua chét lam chim su héip thu (vi du,
nhom monostearat hodc gelatin).

Dugc phém chtra cac hoat chit (vi du, phtrc theo sang ché) c6 thé & dang thich
hop dé str dung qua dudong miéng, vi dy, & dang vién nén, vién nang, vién ngdm dep, vién
ngdm hinh thoi, hdn dich nuée hodc diu, thude bot hodc thube hat phén tan dugc, nhii
twong, vién nang ciing hodc mém, hoic sird, dung dich, vi hat hodc cdn ngot. Dugc phém
du tinh dé s dung qua duong miéng c6 thé duoc bao ché theo phuong phap bét ky da
biét trong linh vuc ndy dé san xudt dugc phdm, va ché phdm nhu viy c6 thé chira mot
hodc nhiéu chit nhu, vi du, chit lam ngot, chét diéu vi, chit tao mau va chét bao quén
nhim tao ra dugc phim dep mit va trong ngon miéng. Vién nén, vién nang va dang tuong
tw chira hoat chét két hop vé1i td duge duge dung khong doc thich hop dé bao ché vién
nén. Cac ta dugc nay c6 thé, vi du, 1a chét pha lodng, nhu canxi cacbonat, natri cacbonat,
lactoza, canxi phosphat hodc natri phosphat; chét tao hat va gay rd, vi dy, tinh bdt ngo,
hodc axit alginic; chit két dinh, vi du tinh bdt, gelatin hodc acacia, va chét 1am tron, vi
du magie stearat, axit stearic hodc talc.

Vién nén, vién nang va dang tuong tu thich hgp dé ding qua duong miéng c6 thé
khong duge bao hodc duoce bao bang k¥ thuit da biét dé Iam chim tbc do ra va hép thu
trong dudng da day va bang cach d6 co tac dung duy tri. Vi du, nguyén lidu lam chim
nhu glyxeryl monostearat hodc glyxeryl distearat c6 thé duoc st dung. Chiing cling c6
thé duoc bao bang cac k¥ thut da biét trong linh vuc nay dé tao ra vién nén duge phim
thdm thau dé giai phong kiém soat. Cac chit hd trg bao gbm hat phan ra sinh hoc hodc
twong thich sinh hoc hoic chat polyme nhu polyeste, axit polyamin, hydrogel, polyvinyl
pyrolidon, polyanhydrit, axit polyglycolic, etylen-vinylaxetat, metylxenluloza, carboxy-
metylxenluloza, protamin sulfat, hodc copolyme lactit/glycolit, copolyme
polylactit/glycolit, hoic copolyme etylenvinylaxetat dé kiém soat sy phan phéi ché pham
duoc st dung. Vi dy, tac nhan diing qua dudng miéng cé thé duogc giit trong vi nang bao
ché bing cac k¥ thuat ngung tu hoic bing cich polyme hoa mit phan céch, bing cach sir
dung hydroxymetylxenluloza hodc vi nang gelatin hodc vi nang poly (metylmetacrolat),
lan luot, hodc trong hé phan phédi thudc dang keo. Cac hé phan tan dang keo bao gdm

phirc dai phén tir, vién nang nano, vi cau, vi hat, va cdc hé nén lipit, bao gom nhii tuong
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dau trong nudc, mixen, mixen hdn hop, va liposom. Phuwong phéap bao ché liposom durgc
md ta trong, vi du, patent My s 4,235,871, 4,501,728, va 4,837,028. Phuong phép bao
ché cac ché pham néu trén s& dugc ngudi cé hiéu biét trung binh trong linh vire nay biét
r0.

Ché pham dé str dung qua dudng miéng c6 thé 1a & dang vién nang gelatin cling
trong d6 hoat chét duoc phéi hop véi chét pha lodng rén tro, vi du, canxi cacbonat, canxi
phosphat, kaolin hodc xenluloza vi tinh thé, hoic & dang vién nang gelatin mém trong d6
hoat chit dugc phéi hop v6i moi tredong nude hodc dau, vi du dau lac, parafin long, hodc
dau 6liu.

Hbn dich nudc chira nguyén liéu hoat dong két hop véi ta duge thich hop dé san
xuét n6. Cac ta duge nay co thé 1a chét tao hdn dich, vi du natri carboxymetylxenluloza,
metylxenluloza, hydroxy-propylmetylxenluloza, natri alginat, polyvinyl-pyrolidon, gom
tragacan va gdm acacia; chét gdy phén tan hodc tao Am, vi du phosphatit ¢6 trong tw nhién
(vi du, lexitin), hodc san phidm ngung tu cua alkylen oxit v6i axit béo (vi du, polyoxy-
etylen stearat), hodc san phdm ngung tu ciia etylen oxit v6i rirou béo mach dai (vi du, dbi
v6i heptadecaetylenoxyxetanol), hodc san phidm ngung tu ctia etylen oxit vdi este riéng
phin ¢6 ngudn gc tir axit béo va hexitol (vi dy, polyoxyetylen sorbitol monooleat), hodc
san phim ngung tu ctlia etylen oxit vdi este riéng phan c6 ngudn gdc tir axit béo va hexitol
anhydrit (vi du, polyetylen sorbitan monooleat). Hdn dich nudc ciing c6 thé chira mot
hodc nhidu chét bao quan.

Hdn dich dau c6 thé dugce bao ché bang cach tao hdn dich hoat chét trong diu thuc
vat, vi du dau lac, dau 6liu, dau ving hodc dau dira, hodic trong dau khoang nhu parafin
l6ng. Hdn dich dau c6 thé chira chét 1am déc, vi du sap ong, parafin rin hodc rugu xetyl.
Chét 1am ngot 1 nhur cac chét néu trén, va chét didu vi c6 thé duoc bd sung dé mang lai
ché phdm dung qua dudong miéng tréng ngon miéng.

Bot va hat phan tdn dugc thich hop dé bao ché hdn dich nuée biang cach bd sung
nude dé hdn hop dwoc chit véi chit giy phan tan hodc tao 4m, chit tao hdn dich va mot
hodc nhiéu chét bao quan. Chét gy phan tan hoic tao 4m va chit tao hdn dich thich hop
dugce néu lam vi du trong badn mo ta nay.

Dugc phim theo sang ché ciing c¢6 thé & dang nhii tuong dau trong nuée. Pha diu
6 thé 1a dau thuc vat, vi du diu dliu hodc dau lac, hoidc dau khoang, vi du, parafin l6ng,

hoic hdn hop ciia ching. Chét nhii hoa thich hop c6 thé 12 gdm c6 trong tw nhién, vi dy,

65



48313 66/234

gdm acacia hodc gdém tragacan; phosphatit c6 trong tw nhién, vi du, ddu nanh, lexitin, va
este hodc este riéng phin c6 ngudn gde tir axit béo; hexitol anhydrit, vi du, sorbitan
monooleat; va san phim ngung tu cia este riéng phin véi etylen oxit, vi du,
polyoxyetylen sorbitan monooleat.

Céc ché phdm ciing c6 thé bao gdm chit mang dé bao vé ché phim chdng lai sy
phan hiy nhanh hodc bai tiét khéi co thé, nhu ché phdm giai phong kiém soat, bao gém
dung cu cdy, liposom, hydrogel, tién dugc chit va hé phan phdi bao vi nang. Vi du,
nguyén lidu lam chdm nhu glyxeryl monostearat hoiic glyxeryl stearat riéng 18, hodc két
hop vdéi sép, co thé dugc st dung.

Sang ché boc 16 viéc stt dung céc phtic ¢ dang thube dan dé st dung dugc chét tai
truc trang. Thube dan c6 thé duge bao ché b%lng cach phéi hop dugc chét voi chét phu
gia khong kich tng thich hop ma & dang rin & nhiét do thong thudong nhung lai & dang
16ng & nhiét do truc trang va do d6 s& chay ra trong truc trang dé giai phong dugc chit.
Céc nguyén liéu nhu vdy bao gém, nhung khéng gi6i han &, bo cacao va polyetylen
glycol.

Céc phirc duge dé xuit béi sang ché co thé & dang durge phidm thich hop khéc bt
ky (vi du, thubc phun dé sir dung tai miii hoic xong hit) da duge biét hodc phat tridn trong
tuong lai.

Nbng o ctia phirc ciia polypeptit trong ché phdm c6 thé thay dbi trong khoang
rong (vi du, tlr it hon khoang 0,1%, thuong 12 hoc it nhat khoang 2% dén cao & murc tir
20% dén 50% hoic hon theo trong lugng) va thudng s€ dugce chon chu yéu dua trén thé
tich 10ng, d6 nhét, va cac yéu t6 cia dbi tuong phu hop véi, vi dy, cach ding cu thé duoc
chon.

Sang ché ciing du tinh trong ban mo ta nay viéc stt dung cong nghé phan phéi du
trit thude ctia hang Nano Precision Medical (Nano Precision Medical; Emeryville, CA).
Cong nghé niy tng dung mang dng nano titan oxit ma c6 tbe do giai phong bac khong
ctia dai phan tir, nhur thude protein va peptit. Mang twong thich sinh hoc duoc trit trong
vién cdy dudi da, nho ma c6 su phan phéi kéo dai (vi du, ti da 1a mot nam), tde do dn
dinh ciia cdc dai phan tir thudc. Céng nghé nay hién nay dugc xem xét dé phan phdi chét
chti van GLP-1 @& diéu trj bénh tiéu duong typ II. Theo mot sb phwong an nhit dinh,
(cac) phtrc boc 16 trong ban md td nay c6 thé 1a mot ché phdm thudc c6 mang. Vi dy,

phtrc ¢6 thé duge thdm vao trong mang hodc duge bao béi mang ndy. Mang c6 thé c6
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hinh dang dia, 6ng hoic hinh cdu. Theo mdt sé phwong an nhit dinh, dng nay c6 thé 1a

ong nano hodc hinh cau c6 thé 1a nano cau.

Puwong dung

Séng ché du tinh viéc st dung céac phtric dugc boc 19, va ché phém chta no, theo
cach thich hop bat ky. Pudng ding thich hop bao gdm ngoai dudng tidu hoa (vi du, trong
co, trong tinh mach, dudi da (vi duy, tiém hodc céy), trong mang bung, trong bé 16n cua
than, trong doéng mach, trong mang bung, trong nio (trong nhu md) va trong nio thit),
qua duong miéng, trong mii, &m dao, dudi ludi, trong mét, truc trang, tai chd (vidy, qua
da), dudi ludi va x6ng hit.

Thudc tiém du tri, thuong dugce st dung dudi da hodc trong co, cling cé thé st
dung dé giai phong phiic bdc 16 trong ban mé t nay trong mot thoi gian nhét dinh. Thude
tiém dy trit thuong 13 trén nén rén hodc nén chét ddu va thuong bao gdm it nhat 1a mot
trong cac thanh phan bao ché néu trén. Ngudi c6 hidu biét trung binh trong linh vuc s&
biét 15 ché phdm c6 thé va viéc st dung thude tiém du trit.

Lién quan dén khang thé, theo phuong an vi dy, khang thé hoic méanh khang thé
theo sang ché dwoc bao quan & ndng do 10mg/mL trong dung dich nudc mudi ding
treong vo khuén dé tiém & 4°C va duoc pha loang trong hodc 100ml hodc 200ml natri
clorua 0,9% @& tiém trudce khi str dung cho dbi twong. Khang thé dugc s dung bing
duong truyén trong tinh mach trong khoang thoi gian 1 git vi lidu nim trong khoang tir
0,2 &én 10 mg/kg. Theo céc phurong 4n khéc, khang thé duoc sir dung bing duong truyén
trong tinh mach trong khoang thoi gian tir 15 phiit dén 2 gid. Theo cac phuong 4n khéac
nita, quy trinh st dung 13 qua duong tiém lidu 16n dudi da.

Sang ché dé xuit phuong phap trong d6 cac phtrc theo séang ché dugc st dung cho
dbi twong it nhét 1a hai 1an m&i ngay, it nhét 1a mot 1An mdi ngay, it nhat 1a mot 1An mébi
48 gid, it nht 12 mot 14n mdi 72 gio, it nhat 1 mot 1dn mdi tuln, it nhat 1a mot 1An mbi 2

tuan, hodc mat 1an mat thang.

Liéu phap két hop
Sang ché dé xudt viée str dung phtrc néu trong ban mé ta nay két hop v6i mot hoic
nhiéu chat c6 tac dung didu trj hoic phuong thuc phong bénh hoidc didu tri bénh khac.

Trong liéu phap két hop nhu véy, nhiéu hoat chit hoat dong thudong c6 co ché hoat dong
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khac nhau. Liéu phéap két hop nhu vy dic biét ¢6 loi biang cach cho phép giam lidu cuia
mdt hodic nhidu chét, bang cach d6 1am giam hoic loai bo tac dung phu lién quan ctia mot
hodic nhiéu chét; hon nita, liéu phap két hop nhu vay c6 thé c6 hiéu qua didu tri bénh va
phong bénh hiép déng 1én bénh, rbi loan, hodc tinh trang bénh co sé.

Nhu sir dung trong ban md ta nay, “két hop” c6 thé bao gdm cac liéu phép c6 thé
dugc st dung riéng biét, vi du, bao ché riéng biét dé sir dung riéng biét (vi dy, nhu cé thé
dwoc cung cap & trong mot kit), va cac liéu phap c6 thé duoc str dung cling v6i nhau trong
mot ché phim don nhét (ttc 13, “ddng ché pham”).

Theo mot sb phuong 4n nhét dinh, phure duge st dung hodc dp dung 1an luot, vi
du, trong d6 mot chét duoc str dung trudc mot hodc nhiéu chét khac. Theo cac phuong
an khdac, phtic dugc st dung df‘)ng thoi, vi du, trong d6 hai hodc nhiéu chét dugc st dung
cting thoi diém hodc gin nhu cting thoi diém; hai hodc nhidu chit ¢ thé & trong hai hodc
nhiéu ché phim riéng 1¢ hodc két hop trong mot ché phim don nhit (ttc 13, ddng ché
phim). Cho du hai hozc nhiéu chit dugc sir dung 14n luot hoic déng thoi, chung duoc
coi 1a str dung két hop theo muc dich cta theo sang ché.

Phtic theo sang ché c6 thé duge sir dung két hop vdi cac chit khac hitu dung trong
viéc diéu tri, phong, rc ché hoic cai thién bénh, rbi loan hodc tinh trang bénh néu trong
ban mo ta ndy, bao gdbm cac chit thuong dugce sir dung cho dbi tuong méc bénh béo phi,
ri loan #n udng, chimg ting dudng huyét, chimg tang insulin huyét, sy khong dung nap
glucoza, va bénh rdi loan chuyén héa glucoza khéc.

Sang ché dé xuét liéu phap két hop v6i mot sb chit (va nhom cia ching), bao gdm
1) insulin, chat gi4 insulin va chét kich thich tiét insulin, bao gbm sulfonylurea (vi du,
chlorpropamit, tolazamit, acetohexamit, tolbutamit, glyburit, glimepirit, glipizit) va
meglitinit (vi duy, repaglinit (PRANDIN) va nateglinit (STARLIX)); 2) biguanit (vi dy,
metformin (GLUCOPHAGE)) va mudi dugc dung ctia nd, cu thé 13, metformin
hydroclorua, va ché pham giai phong kéo dai chtra né, nhu Glumetza™, Fortamet™, va
GlucophageXR™) va chét khac hoat dong bang cach tang cuong sir dung glucoza, lam
giam sy san xut glucoza & gan va/hodc ha muc sinh glucoza tai rudt; 3) chét Gc ché
alpha-glucosidaza (vi du, acarboza, vogliboza va miglitol) va chét khéc lam chim tiéu
hoéa carbohydrat va két qué 12 giam hép thu tir rudt va gidm su ting duong huyét sau bira
dn; 4) thiazolidindion (vi du, rosiglitazon (AVANDIA), troglitazon (REZULIN),
pioglitazon (ACTOS), glipizit, balaglitazon, rivoglitazon, netoglitazon, AMG 131,
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MBX2044, mitoglitazon, lobeglitazon, IDR-105, troglitazon, englitazon, ciglitazon,
adaglitazon, darglitazon lam ting hoat tinh insulin (vi dy, bing cach gdy nhay cam
insulin) bao gdm insulin, va chét gia insulin (vi duy, insulin degludec, insulin glargin,
insulin lispro, insulin detemir, insulin glulisin va ché phém x0ng hit duogc ciia moi chét),
do d6 tang cudng st dung glucoza trong cic md ngoai vi; 5) peptit gidng glucagon bao
gdm chit (rc ché DPP-IV (vi du, alogliptin, omarigliptin, linagliptin, vildagliptin
(GALVUS) va sitagliptin (JANUVIA)) va peptit gidng glucagon-1 (GLP-1-Glucagon-
Like Peptit-1) va chit cht van GLP-1 va chét tucmg ty (vi du, exenatit (BYETTA va
ITCA 650 (mdt bom tham thau dugc 1dng vao duéi da s& phan phéi chit trong tw exenatit
trong thoi ky 12 thang; Intarcia, Boston, MA)) va chét chii v4n thu thé GLP-1 (vi du,
dulaglutit, semaglutit, albiglutit, exenatit, liraglutit, lixisenatit, taspoglutit, CJC-1131, va
BIM-51077, bao gdm ché phdm chira n6 dé ding trong miii, qua da, va méot 14n-mdi tuin);
6) va chét twong tu khang-DPP-IV (chit gi4 incretin), chit chii vAn PPAR gamma, chit
chi van PPAR alpha nhu din xuit axit fenofibric (vi du, gemfibrozil, clofibrat,
ciprofibrat, fenofibrat, bezafibrat), chét chﬁ van PPAR tac dung kép (vi du, ZYH2,
ZYH1, GFT505, chiglitazar, muraglitazar, aleglitazar, sodelglitazar, va naveglitazar),
chét chui van tac dung pan-PPAR, chét e ché PTP1B (vi du, ISIS-113715 va TTP814),
chét e ché SGLT (vidu, ASP1941, SGLT-3, empagliflozin, dapagliflozin, canagliflozin,
BI-10773, PF-04971729, remogloflozin, TS-071, tofogliflozin, ipragliflozin, va LX-
4211), chit kich thich tiét insulin, chét wc ché enzym chuyén héa angiotensin (vi du,
alacepril, benazepril, captopril, ceronapril, cilazapril, delapril, enalapril, enalaprilat,
fosinopril, imidapril, lisinopril, moveltipril, perindopril, quinapril, ramipril, spirapril,
temocapril, hodc trandolapril), chit dbi van thy thé angiotensin II (vi du, losartan tac 13,
COZAAR®, valsartan, candesartan, olmesartan, telmesartan va bat ky trong s6 céc duoc
chét nay duoc sit dung két hop véi hydroclothiazit nhe HYZAAR®) hoiic duge chit
chéng cao huyét 4p khac nhu LCZ 696, chat chit van RXR, cht trc ché glycogen synthaza
kinaza-3, chit didu hoa mién dich, chit Grc ché giao cam, dwoc chit phong bé giai phong
adrenalin beta (vi du, propranolol, atenolol, bisoprolol, carvedilol, metoprolol, hodc
metoprolol tartat), dugc chit phong bé giai phong adrenalin alpha thubc chen (vi du,
doxazoxin, prazoxin hoic alpha metyldopa) chit chii van giai phong adrenalin alpha

trung wong, chit gidn mach ngoai vi (vi du hydralazin); chit chi vén thu thé tiét giai
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phéng adrenalin beta-3, cht tic ché 11beta-HSD1, chét tic ché endopeptidaza trung tinh
(vi duy, thiorphan va phosphofamidon), chit d6i van aldosteron, chét wc ché aldosteron
synthaza, chét (rc ché renin (vi du din xuat uré ctia di- va tri-peptit (xem patent My s6
5,116,835), axit amin va din xudt (patent M§ s6 5,095,119 va 5,104,869), chudi axit amin
duoc lién két boi cac lién két khong peptit (patent M§ s6 5,114,937), dan xuét di- va tri-
peptit (patent M§ s6 5,106,835), peptidyl amino diol (Patent M§ sb 5,063,208 va
4,845,079) va peptidyl beta-aminoaxyl aminodiol carbamat (Patent My s6 5,089,471);
cling vy, mot loat cac chit tuwong tu peptit nhu dwgc boc 19 trong cac Patent My sb
5,071,837; 5,064,965 5,063,207; 5,036,054; 5,036,053; 5,034,512 va 4,894,437, va chit
trc ché renin phan t&r nhé (bao gdm céac diol sulfonamit va sulfinyl (Patent My sb
5,098,924), dan xuét N-morpholino (patent M¥ sb 5,055,466), rugu N-heteroxyclic
(Patent M¥ s6 4,885,292) va pyrolimidazolon (Patent M§ 5,075,451); cling vy, dan xuét
pepstatin (Patent M§ 4,980,283) va dan xut flo- va clo- ctia peptit chira staton (Patent
M§ s6 5,066,643), enalkrein, RO 42-5892, A 65317, CP 80794, ES 1005, ES 8891, SQ
34017,  aliskiren  (2(S),4(S),5(S),7(S)-N-(2-carbamoyl-2-metylpropyl)-5-amino-4-
hydroxy-2,7-diisopropy!-8-[4-metoxy-3-(3-metoxypropoxy)-phenyl]-octanamit

hemifumarat) SPP600, SPP630 va SPP635), chét dbi van thu thé endothelin, chit tc ché
phosphodiesteraza-5 (vi du sildenafil, tadalfil va vardenafil), chét gdy gian mach, chét
chen kénh canxi (vi du, amlodipin, nifedipin, veraparmil, diltiazem, gallopamil,
niludipin, nimodipin, nicardipin), chit hoat hoa kénh kali (vi dy, nicorandil, pinacidil,
cromakalim, minoxidil, aprilkalim, loprazolam), chét giam lipit vi dy, chét trc ché HMG-
CoA reductaza nhu simvastatin va lovastatin dugc ban trén thi truong 1la ZOCOR® va
MEVACOR® & dang tién dugc chét lacton va ¢6 chirc ning 14 chét (e ché sau khi sir
dung, va mubi duoc dung cia cac chit wc ché dihydroxy axit vong m& HMG-CoA
reductaza nhu atorvastatin (dic biét mudi canxi ban véi tén LIPITOR®), rosuvastatin
(ddc bict mudi canxi ban vé6i tén CRESTOR®), pravastatin (déc biét mudi natri ban véi
tén PRAVACHOL®), cerivastatin, va fluvastatin (dic biét mudi natri ban véi tén
LESCOL®); chét trc ché hdp thu cholesterol nhu ezetimib (ZETIA®) va ezetimib két
hop v6i chit giam lipit khac bt ky nhu chit trc ché HMG-CoA reductaza néu trén va diic
biét v6i simvastatin (VYTORIN®) hoic véi atorvastatin canxi; duge chét ting HDL, (vi
du, chit chii vén thu thé niaxin va axit nicotinic, va cc phién ban giai phong kéo dai hodc

giai phong kiém soat ciia nd, va’hodc voi chat e ché HMG-CoA reductaza; chat chi van
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thy thé niaxin nhu acipimox va acifran, ciing nhu chit chti vin mot phan thu thé niaxin;
chat déi van thu thé glucagon (vi dy, MK-3577, MK-0893, LY-2409021 va KT6-971);
chit tach axit mat (vi du, colestilan, colestimit, colesevalam hydroclorua, colestipol,
choletyramin, va dAn xuét dialkylaminoalkyl cia dextran lién két chéo), chét trc ché axyl
CoA:choleterol axyltransferaza, (vi du, avasimib); chét du tinh dé sir dung trong céc tinh
trang viém, nhu aspirin, thubc chong viém khong steroit hodc NSAID, glucocorticoit, va
chit wre ché xyclooxygenaza-2 hoic COX-2 chon loc; chét hoat hoa glucokinaza (GKA)
(vi du, AZD6370); chét trc ché 11B-hydroxysteroit dehydrogenaza typ 1, (vi du, nhu cac
chit duge boc 16 trong Patent My sb 6,730,690, va LY-2523199); chét trc ché CETP (vi
du, anacetrapib, evacetrapib, va torcetrapib); chét &rc ché fructoza 1,6-bisphosphataza, (vi
du, nhu céc chit dugc md ta trong Patent M¥ sb 6,054,587; 6,110,903 6,284,748;
6,399,782; va 6,489,476);, chét e ché axetyl CoA carboxylaza-1 hodc 2 (ACC1 hodc
ACC2); chit (tc ché PCSKY; chit chu van m(f)t,ph?m GPR-40; chéit diéu bién SCD:; chét
trc ché enzym téng hop axit béo; amylin va chit twong tw amylin (vi du, pramlintit); bao
g6m dang mudi duoc dung clia cac chét hoat dong trén khi cd thé v& mit hoa hoc.

Hon nita, sang ché dé xuét liéu phap két hop véi cac chat va phuong phap dé thuc
d4y giam can, nhu céc chit kich thich su chuyén hoa hodc 1am giam sy thém an, va ché
do an didu chinh va/hodc ché do luyén tap dé thuc ddy giam can.

Céc phtc theo sang ché c6 thé dugc sir dung két hop véi mot hodic nhidu chét khac
theo cach bat ky thich hop trong céc truong hop. Theo mdt phuong 4n, viée didu tri bing
it nhat 12 mot chit hoat dong va it nhét 1a mét phirc theo sang ché dwoc duy tri trong mot
giai doan thoi gian. Theo phwong 4n khéc, viéc diéu tri bing it nhit 1a mot chit hoat dong
s& giam di hodc gian doan (vi du, khi dbi tugng da on dinh), trong khi viéc diéu tri béng
phtic theo sang ché dwgc duy tri theo mot ché do lidu khong dbi. Theo phuong 4n mé
réng, viéc diéu tri bing it nhit 1a mot chat hoat dong s& giam di hodc gian doan (vi du,
khi d6i twong da 6n dinh), trong khi viéc didu tri bing (cac) phirc theo sang ché s& giam
di (vi du, liéu thAp hon, tin suat ding thudc it hon hoic liéu trinh diéu tri ngin hon). Theo
phuong 4an khéac nita, viéc diéu tri bé’mg it nhit 12 mot chit hoat dong s& gidm di hodc gian
doan (vi dy, khi ddi twgng da 6n dinh), va viéc didu tri bing phtrc theo sang ché s& ting
1én (vi duy, lidu cao hon, tAn sut dung thudc nhidu hon hodc lidu trinh diéu tri dai hon).
Theo phuong 4n khéc nita, viée diéu tri bang it nhit 12 mot chit hoat dong duoc duy tri

va viéc diéu tri bang phirc theo sang ché s& gidm di hodc gidn doan (vi dy, liu thap hon,
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tin sut ding thude it hon hodc liéu trinh diéu tri ngén hon). Theo phuong 4n khac nita,
viée didu tri bang it nhét 12 mét chét hoat dong va viéc didu tri br:i.ng (cé4c) phuce theo sang
ché s& giam di hodc gian doan (vi du, liéu thip hon, tan suét dung thudc it hon hoic liéu
trinh diéu tri ngin hon).

Liéu ding

Céc phurc theo sang ché c¢6 thé duge st dung cho ddi twong véi lwong phu thude
vao, vi du, muc dich str dung (vi du, muc d9 giai quyét mong muén); tudi, trong luong,
giGi tinh, va tinh trang strc khoe va thé chét cua ddi tuQng duoc diéu tri; ban chit cua
polypeptit, va/hodc dang ché phém duogc st dung; duong diung; va ban chét coa bénh, rdi
loan, tinh trang bénh hodc tri€u ching cua nd (vi du, miac do cua r6i loan diéu hoa
glucoza/insulin va giai doan ctia bénh). Phéc d6 lidu cling c6 thé can nhic su xuét hién,
ban chit, va mirc d6 cua tac dung phu bat ky lién quan dén dén (cac) chit duoc sir dung.
Cac lugng dung thude c6 hidu qua va phac dd lidu co thé duge xac dinh dé dang tir, vi
du, thtr nghi¢m d6 an toan va thir nghiém ting dan liéu, cac nghién ctru in vivo (vi du, mo
hinh dong vat), va cac phuong phap da biét khac dbi v6i ngudi c6 hidu biét trung binh.

No6i chung, céc thong s liéu chi ra 1a luong lidu 14 thap hon lwong c6 thé giy doc
khong hdi phuc cho dbi twgng (tirc 1, lidu dung nap tdi da, “MTD” (maximum tolerated
dose)) va khong thdp hon lwong yéu cau dé gay ra dugc hidu qua do dugc trén dbi tuong.
Céac lugng nay dugce x4c dinh béng, vi dy, c4c thong s6 dugc dong hoc va dugc luc ciia
qué trinh hép thu, phan bd, chuyén hoa, va thai trir (‘ADME™), ¢ c4n nhic dudng ding
va cac yéu t6 khéc. '

Lidu hidu qua (ED - effective dose) 1a liéu hodc luong ctia chat gy ra dép tmg
diéu tri hozic hiéu qua mong mubn & mot nhoém dbi tugng dung chét nay. “Liéu hiéu qua
trung binh” hoic ED50 ctia mdt chét 12 lidu hodc luong ctia chit gy ra duoc dap Gng
diéu tri hoic hiéu qua mong mudn trong 50% nhoém ma né dugc st dung. Mac du gia tri
ED50 thuong duge ding nhu 14 s§ do mirc hiéu qua mong muén thich hop ctia mot chit,
nhung day 1a lidu ma khong nhét thiét dugc s§ 1am sang thiy ring cin phai xem xét dén
tit ca cac yéu td co lién quan. Do d6, trong mdt sb truong hop, lwong c6 hidu qué cao
hon gid tri ED50 tinh dugc, trong m(:)f s6 truong hop lugng c6 hidu qué thap hon gia tri
ED50 tinh dugc, va trong mot sé truong hop khac nita lwong c6 hidu qua bing véi gia tri
ED50 tinh duogc.
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Ngodi ra, liéu hiéu qua ciia (cac) phirc theo sing ché c6 thé 1a luong ma, khi st
dung mot hodc nhiéu lidu cho dbi tugng, s& tao ra két qué mong mudn so véi ddi tugng
khoe manh. Vi du, liéu hiéu qué cb thé 1a 1iéu ma, khi st dung cho d6i tuong c6 mirc
glucoza trong huyét tuong va/hoic insulin trong huyét trong ting cao, dat dwoc su giam
mong mudn so v&i mirc ndy cua di twong khée manh véi mire it nhat 1a khoang 10%, it
nhét khoang 20%, it nhat khoang 25%, it nhit khoang 30%, it nhit khoang 40%, it nhit
khoang 50%, it nht khoang 60%, it nhit khoang 70%, it nhat khoang 80%, hoic cao hon
80%.

Mic lidu thich hop thudng s& nim trong khoang tir 0,001 dén 100 mg/kg thé trong
cta bénh nhin mdi ngay, c6 thé duoc sir dung thanh lidu don hodc nhiéu lidu. Theo mot
sé phuong 4n, mirc lidu s& ndm trong khoang tir 0,01 d&n 25mg/kg mdi ngay, va theo cac
phuong 4n khac ndm trong khoang tir 0,05 dén 10mg/kg mdi ngay. Muc liéu thich hop
¢6 thé nam trong khoang tir 0,01 dén 25mg/kg mdi ngay, tir khoang 0,05 dén 10mg/kg
mdi ngay, hoic tir khoang 0,1 dén 5 mg/kg mdi ngay. Trong khoang nay, lidu c6 thé 1a
nim trong khoang tir 0,005 dén 0,05, tir 0,05 dén 0,5 hogc tir 0,5 dén 5,0 mg/kg mdi ngay.

Pé st dung chét qua dudng miéng, ché phim c6 thé duge cung cip & dang vién
nén, vién nang va dang twong tu chtra tur 1,0 dén 1000 miligam hoat chét, cu thé 1a 1,0,
3,0, 5,0, 10,0, 15,0, 20,0, 25,0, 50,0, 75,0, 100,0, 150,0, 200,0, 250,0, 300,0, 400,0, 500,0,
600,0, 750,0, 800,0, 900,0, va 1000,0 miligam hoat chét. Phuc nay cé thé duoc st dung
trong phac dd, vi du, tir 1 dén 4 1an mdi ngay, va thuong 1a mét 1an hoic hai 1an mdi
ngay.

Liéu cta (c4c) phuc theo sang ché c6 thé duge lip lai v6i tin suét thich hop, n6 c6
thé ndm trong khoang mot 1an mdi ngay dén maot 1n mbi thang, phu thude vao dép ing
dugc dong hoc cta phtrc (vi du thoi gian béan thai) va ddp img dugc luc (vi du khoang
thoi gian 6 hiéu luc didu tri cta phirc). Theo mot s& phuong 4n, lidu ding thuong duoc
lip lai trong khoang mot 1An mdi tuan, mot 1an mdi hai tudn, mot 14n mdi thang. Theo céc
phuong an khéc, phtic c6 thé duge st dung khoang mét 1an mdi thang.

Theo mdt sb phuong én nhét dinh, liéu cta phtc boc 16 ¢6 thé duge chira trong
“dang lidu don vi”. Thuét ngft “dang liéu don vi” dé chi mot don vi riéng biét vé mat vét
ly, mdi don vi chira lwong d3 xé4c dinh cta phtc theo sang ché, hoic don doc hoic két

hop v6i mot hodc nhiéu chat hd trg khac, di dé gy ra hiéu qua mong mubn. S& biét rd
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1a cac thong s6 cua dang lidu don vi s& phu thude vao chét cu thé va hiéu qué can dat
duoc.
Kit r \ r 9

Sang ché con dé xuat kit chira (cac) phtrc dugce boc 19c, va duge pham chira nd.
Kit nay thudong & dang cdu trac vat 1y gift cac thanh phan khac nhau, nhu mo ta sau day,
va c6 thé duoc str dung, vi du, dé thuc hién phwrong phap duge mo ta trén (vi du, sir dung
phtc cho dbi tugng cin giam can).

Kit c6 thé chira mot hodc nhidu (cac) phirc bdc 16 trong ban mo ta nay (trong, vi
du, vat chtra v6 khudn), c6 thé & dang duoc pham thich hop dé sit dung cho dbi tuong.
(Céc) phire ndy c6 thé duge cung cdp & dang sin dé dung hodc & dang yéu ciu, vi dy,
hoan nguyén hodc pha lodng trude khi sit dung. Do (cac) phirc & dang cin phai hoan
nguyén bdi ngudi ding, kit ciing c6 thé bao gdm chét dém, t4 duge duge dung, va tuong
tir, dwoc dong goi véi hodc tach riéng khoi (cac) phire. Khi lidu phap két hop dugc dé
cép, kit c6 thé chira nhiéu chit riéng biét hodc ching cling c6 thé duge két hop trong kit
nay. Mdi thanh phan ctia kit c6 thé duoc bao goi bang mot vét chira riéng va tit ca céc
vét chira khac nhau c6 thé & trong mot g6i don. Kit theo sang ché c6 thé dugc thiét ké
cho céc diéu kién can thiét dé duy tri cach thich hop céc thanh phin trong d6 (vi dy, bao
quan lanh hodc lam lanh).

Kit ¢6 thé chtra nhan thube hoic to huéng din sir dung dinh kém chira cac thong
tin xac dinh ctia thanh phan trong d6 va to huéng din st dung cia chung (vi dy, thong
s6 liéu, dugc Iy 14m sang ciia (cac) hoat chit, bao gbm co chét tac dung, dugc dong hoc
va dugec lyc, tic dung phu, chéng chi dinh, v.v.). Nhén thudc hoic t huéng dan str dung
c6 thé bao gém thong tin clia nha san xuét nhu sé 16 va ngay hét han. Nhan thude hodic
to hudng dan sir dung dinh kém c6 thé, vi du, duge gén vao trong cu tric vat ly dung
cac thanh phén, dugc chira riéng véi cAu trac vat ly nay, hodc duge dan vao mot thanh
phén cia kit (vi du, éng tiém, dng hodc dng thube). To hudng dan sir dung vi du bao gém
cac to huéng dan st dung dé giam hoic ha mirc glucoza mau, diéu tri ching ting dudng
huyét, diéu tri bénh tiéu duong, v.v. béng chét diéu bién dugc bdc 16, va duoc phém chira
no.

Nhan thudc hoic to huéng dan st duhg dinh kém c6 thé con bao gém, hodc duoc
dua vao, vat ghi doc dugc biing may tinh, nhw dia (vi du, dia cing, thé, dia nhé), dia

quang nhu CD- hodc DVD-ROM/RAM, DVD, MP3, bang tlr, hodc vét ghi luu trit dién
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nhw RAM va ROM hoic thiét bj ghép ctia ching nhu vat ghi huu trit quang/tlr, vat ghi
FLASH hoic thé nhé. Theo mét sb phwong 4n, to huéng dan thyc té khong c6 trong kit,
nhung phwong tién dé thu duge cac hudng dan sir-dung nay tir cac ngudn tir xa, vi du,

thong qua internet, dugc cung cép.

Vi du thye hién siang ché

Céc vi du néu dudi day cung cép cho ngudi c6 hidu biét trung binh trong linh vuc
nay toan bd ndi dung va mo ta v& cach tao ra va thuc hién sang ché, va khong nham gibi
han pham vi ctia sang ché cling nhu khéng du tinh ring céc thi nghiém dudi day 13 tht ca
hoc chi thuc hién cac thi nghiém nay. N luc da dugc thuc hién dé dam bao dd chinh
x4c vé sb liéu st dung (vi du, luong, nhiét do, v.v.), tuy nhién maot s6 sai s6 va do léch
thuc nghiém nén dugc tinh dén.

Trir khi duge néu cu thé khéc, cac phan 1a phan theo trong lugng, khéi lwong phén
tir 12 khoi lugng phan tir trung binh, nhiét d6 12 do Celsius (°C), va ap suét 13 & hodc gin
v6i &p sudt khi quyén. Cac cach viét tit chudn dugc sir dung, bao gdm céc ky hiéu viét
tit sau: bp = (cac) cip bazo; kb = (céc) kilobazo; pl = (céc) picolit; s hodc sec = (c4c)
gidy; min = (céc) phut; h hodc hr = (c4c) gio; aa = (c4c) axit amin; kb = (cac) kilobazo;
nt = (cac) nucleotit; ng = nanogam; pg = microgam; mg = miligam; g = gam; kg =
kilogam; dl hodc dLL = dexilit; pl hodc plL = microlit; ml hodc mL = mililit; I hoac L =lit;
UM = micromol; mM = milimol; M = mol; kDa = kilodalton; i.m. = (&) trong co; i.p. =
(&) trong mang bung; s.c. = (&) dudi da; bid = hai 14n mdi ngay; HPLC = sic ky 16ng hiéu
ning cao; BW = thé trong; U = don vi; ns= khong c6 ¥ nghia théng ké; PG = muc glucoza
trong huyét twong khi d6i; FPI = mirc insulin trong huyét twong khi d6i; ITT = thir nghiém
dung nap insulin; PTT = thir nghiém dung nap pyruvat; oGTT = thlr nghiém dung nap
glucoza qua dudng miéng; GSIS = sy tiét insulin do kich thich béi glucoza; PBS = nudc
mubi dém phosphat; PCR = phan tmg chudi polymeraza; NHS = N-hydroxysucxinimit;
DMEM = Mbi truong Eagle diéu chinh ciia Dulbeco; GC = ban sao bd gen; EDTA = axit

etylendiamintetraaxetic.

Vat liéu va phuong phap

Céc phuong phédp va vt liéu sau dugc st dung trong cac vi du dudi day:
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Pong vat. Con chudt duc C57BL/6J béo phi do ché d6 an (DIO) (The Jackson
Laboratory, Bar Harbor, ME) duogc duy tri ché d6 #n nhiéu chét béo (D12492, Research
Diets, Inc, New Brunswick, NJ) chira 60 kcal% chit béo, 20 kcal% protein va 20 kcal%
carbohydrat trong 12-20 tudn. T4t ca nghién ctu trén dong vét dugc thong qua bai Gy
ban st dung va cham séc dong vat NGM. Chudt DIO C57BL/6J biéu hién kiéu béo phi
gibng nhu ngudi, trong d6 bénh béo phi dugc cho 13 do hp thu quéa nhiéu calo. Chudt
C57BL/6J 1a chudt d& béo phi trong d6 quan st thiy su ting cin rd rang, ciing nhu sy
tang insulin huyét va do6i khi 13 sy ting duong huyét. Gidng nay 1a gibng chudt thuong
duoc str dung nhdt d& 1am md hinh béo phi do ché d6 an. (Nilsson C., et al., Acta
Pharmacologica Sinica (2012) 33: 173-181).

Axit nucleic va trinh tw axit amin. S6 Iuu trit Genbank BC000529.2 néu cADN
ctia ORF mi hoa bién thé GDF15 ngudi, va sb luu trit Genbank NP_004855.2 néu trinh
tir axit amin m# hoa bdi cADN ndy. cADN ctia phan dung hop Fe dugc mua tai InvivoGen
(pFUSE-CHIg-hG1, GenBank: AY623427.1, protein ID = AAT49050) va dugc bién dbi
nhu d3 chi ra. Trinh tu axit amin cta phan dung hop Fc duge ma hoa bdi vecto pFUSE-
CHIg-hG1 la:

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO:55)

XAy dwng ciu tric biéu hién. Vecto biéu hién pTT5 ctia dong vat c6 va (National
Research Council Canada) dugc bién dbi bang cach cai trinh ty yéu t6 Kozak va trinh tu
IgK-peptit tin hiéu ctia nguodi: (CACCATGGACATGAGGGTCCCCGCTCAGCTCCT-
GGGGCTCCTGCTACTCTGGCTCCGAGGTGCCAGATGT) (SEQ ID NO:56) ¢ gitta
vi tri Pmel va EcoRI. Trong khi cé hai vi tri gigi han bi loai bo, vi tri Agel dugc tao ra
dé tach dong trong khung tiép tuc ddi véi cac yéu t§ duogc tiét ra. P& cai manh don (vi
du, phan Fe cta IgG1 nguoi), cong nghé In-Fusion (Clontech) duge st dung. D& cai hai
hoic nhiéu manh dugc PCR tao ra (ttrc 14 hIgG1-Fc + GDF15), chiing t6i sir dung Gibson
Assembly Master Mix (NEB) theo quy trinh ctia nha san xuét. T4t c4 cidc manh PCR dugc
khuéch dai boi hdn hop Sapphire PCR va tinh ché gel bang kit chiét Qiagen. Té bao kha
bién dién TOP10 (Life Technologies) duoc bién nap bang phan tng tach dong, phét 1én
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dia LB-aga chira carbenixilin va u qua dém & 37°C. Céc khudn lac riéng 1é dugc nhit va
phén tich bang cach sip xép trinh tw. ADN tir c4c khudn lac dwong duge khuéch dai
(DNA-Maxi-prep, Qiagen), trinh tu nguyén ven duoc khing dinh va sit dung dé chuyén
nap té bao dong vat co vi dé bidu hién protein tai td hop.

Dé tao ra cac mutein dic hiéu, k¥ thuat dot bién tai vi tri dugc thue hién véi kit
dot bién tai vi tri hodc QuikChange Lightning hodc kit dot bién da vi tri QuikChange
Lightning (Agilent) va doan mdi thich hop, theo quy trinh ciia nha san Xuét.

Phén tir dung hop (Fc/Fc)-GDF15, GDF15 kiéu dai, va biéu hién GDF15-
glycomutein. T4t c4 cac phén tir dugc thu hoi tir quy trinh chuyén nap tam thoi trong té
bao Expi 293F (Invitrogen Corporation, Carlsbad, CA). Céc té bao thudong dwoc ciy
chuyén trong méi truong biéu hién Expi (Invitrogen) va duy tri & dang mdi trudng nudi
cdy hdn dich trong binh lic ¢6 kich thudc khac nhau. Dic trung, té bao duge ciy chuyén
& mat do té bao 1a 5e5 té bao sdng/ml va phat trién trong 3 ngay trude khi cdy chuyén.
Céc binh duogc gift trong thiét bi u CO, dugc tao 4m (37°C va 5% CO,) trén bé thiét bi
l5c New Brunswick (New Brunswick Scientific Company, Edison, NJ) véi tde d6 lac 1a
110 vong trén phut (RPM).

Tién hanh chuyén nap khi mat d¢ té bao ciia méi truong nudi ciy dat 2,5¢6 & bao
sdng/mL dat cao hon 95% sdng. Pic trung, dbi véi 50mL dich chuyén nap, 2,5¢6 té
bao/mL x 50mL té bao duoc u trong 250mL binh may lic trong 42,5mL thé tich nudi
cdy. 50 microgam (50pg) plasmit ADN bao gdm vecto biéu hién chtra gen quan tim déu
tién dugc pha lodng trong 2,5mL méi truong huyét thanh khir OPTI-MEM (Invitrogen).
Pdng thoi, tAc nhan chuyén nap Expifectamine (Invitrogen), 2,67 1an thé tich (chira lugng
plasmit ADN) ciing dugc pha lodng trong 2,5mL méi truong huyét thanh khir OPTI-
MEM. Sau khi @ 5 phiit & nhiét d§ phong, tic nhan chuyén nap d4 pha lodng dugc bd
sung tlr tir vao plasmit ADN d4 pha lodng dé tao ra phirc c6 kha ning chuyén nap. Sau
giai doan u thém 20 phut & nhiét dd phong, SmL phirc chuyén nap duoc bd sung vao
42,5mL mbi truong nudi cdy té bao. Sau d6, cic té bao da chuyén nap duoc dit trong
thiét bi i CO» tao 4m trén may lic xoay tron duy tri & téc d6 110 RPM. Hai muoi tu gio
sau khi chuyén nap, méi truong da chuyén nap duge nap 250pL dung dich gen tang cuong
s6 1 (Invitrogen) va 2,5mL dung dich gen ting cudng sb 2 (Invitrogen). Sau d6, moi
truong nudi cdy nay duoc dat lai trong thiét bj 0 CO» tao 4m trén may lic xoay tron. Sdu

dén bay ngdy sau khi chuyén nap, thu hoach té bao nuéi cdy bing cach ly tim & tde do

77



48313 781234

3000 RPM trong 30 phut trude khi loc qua phéu loc ¢& 0,2pum (Nalgene). Céc mau sau
d6 dugc phén tich sy biéu hién trén gel nhudm commassie.

Tinh ché protein tii té hop. Cac phén tir (Fe/Fc)-GDF15 d3 duoc biéu hién vao
trong méi truong cung cip dinh dudng (CM- conditioned media) dugc ddnh gia vé ty 18
thu hdi va hoat tinh sau khi tinh ché. CM dugc chuyén 1én cot mAb SelectSuRe (GE) véi
mtrc nap khong qua 20mg/mL nhwa. Thé tich CM ndm trong khoang tir 50mL-1000mL
dé danh gia ty 1€ thu hdi. Sau khi nap CM 1én cdt mAb SelectSuRe, cft nay dugc rira
bing 1XPBS (Corning Cellgro) véi thé tich bang 5-10 thé tich cdt, tiép do6 1a budc ria
giai voi dém Glyxin do pH thap (Polysciences Inc). Sau khi rira giai, cac nhoém (Fe/Fc)-
GDF15 duoc trung hoa do pH bang Tris IM d6 pH= 8,0 (Teknova) va sau d6 bom 1én
trén cot Superdex200 (GE) d dugc can bang trude trong 1XPBS (Corning Cellgro). Céc
phan doan chira (Fc/Fc)-GDF 15 nguyén ven, cac phan tir dugc gin hoan chinh dugc phén
nhom va dénh gia do tinh khiét va dinh luong théng qua phwong phap A280 ap dung hé
s6 dap tat va khoi lwong phan tir thich hop dé xé4c dinh ty 18 thu hdi dya trén thé thich
CM ban dau. Céc phén tir dugc gin hoan chinh 14 phtrc dime-dime ctia hai heterodime.
M3i heterodime c6 mét Fe két hop véi glycomutein Fe-GDF15 qua tuong tc ntim trong
18, va hai heterodime két hop qua twong tic GDF15 — GDF15.

Tinh ché GDF15 WT va glycomutein GDF15. GDF15 kiéu dai vA GDF15
glycomutein khong lién hop véi Fc dugce tinh ché tir moi tredng nudi cdy theo phuong
phéap bét gitt trao d6i ion. GDF15 WT va GDF15 glycomutein duoc rira gi4i bang gradient
ctia mubi/dd pH thich hop cho phép rira giai va tach toi wu véi céc protein tap chét & té
bao chti. T4t ca cac phan it GDF15 sau d6 dugc tinh ché bang GE HiTrap Phenyl HP &
d6 pH 8,0 bing gradient tuyén tinh giam ctia amoni sulfat. Cac phan doan dwoc danh gia
va phan nhém duya trén do tinh khiét va diac diém 'glycosyl héa qua hién tugng chuyén
gel trén gel SDS-PAGE khong khir. Tuong tu v6i cac phéan tt (Fc/Fc)-GDF15, GDF15
kiéu dai va GDF15 glycomutein duoc biéu hién bdi peptit tin hiéu IgK.

Vi du 1: Thiét ké cac phan tir dung hop (Fc/Fc)-GDF15 heterodime nim-trong-15
Céc thiét ké Fc-GDF15 dugc duge thé hién trén Fig.1 va trinh tu so cép dugc mo
ta sau day (cu truc Bla/b-B19a/b). P& dat duwoc su ghép hiéu qua cho cac phan tir Fc-
GDF15, mot h¢ thong hiéu qua duoc thiét ké dé cho phép dime héa Fe/Fe trong khi vn
cho phép dime héa GDF15/GDF15. Dé tranh viéc gip nép sai va kha ning két von cta
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Fc-GDF15 soi don, mot thanh phin dung nap heterodime dugc thiét ké cho tuong tac
Fc/Fe dé cho phép homodime héa GDF15/GDF15 véi 6 chinh x4c cao. Céc heterodime
Fc/Fe niim-trong-16 duge thiét ké dé dat dugc sy ghép va tiét GDF15 tir hé chuyén tiép
Expi 293F. Cac hé heterodime Fc¢/Fc niim-trong-18 dugc danh gia bang cach sir dung hé
[T366Y (nam) / Y407T (15)] hodc [T366W (num) // T366S-L368A-Y407V (16)], ghép
d61 v6i trinh ty 1ién két (GaS)a (n=2, 3, 4, hodc 5) va GDF15. Chi ¥ ring viéc danh sb vi
tri axit amin trong khu vire CH3 ctia Fe 1a dua trén hé théng danh s6 EU (Edelman, G.M.
et al., Proc. Natl. Acad. USA, 63, 78-85 (1969)). Trong tit ca cac truong hop, thanh phin
Fe-dung hop (ninmy/18) duge ghép ddi véi dau tan cing N ctia GDF15 thanh thuc bao gém
cac gbe axit amin A1-1112, R2-1112, N3-1112, G4-1112, D5-1112, H6-1112, hodc C7-
1112. Doan cit cut ctia dau tan cing N clia GDF15 (A1=R2-1112, A2=N3-1112, A3=G4-
1112, A4=D5-1112, A5=H6-1112, hodic A6=C7-1112) dugc dua vao dé ting cudng do 6n
dinh do trinh ty & du tn cung N (ARNGDH, SEQ ID NO:95) truéc day da dugce ching
minh 14 mot vi tri phan cit protein nhay cam va doan cét cut & ddu N mang lai d6 6n dinh
rét cao so v&i GDF15 khéng chira cac doan cit cut & dau N.

Fig.1A-1D md ta su thay thé ntim véi 15 trén Fc-GDF15 (chubi A), ghép doi véi
16 v&i nim twong tng trén phan Fe ctia heterodime (chudi B), ghép dbi véi hodc 1a ving
ban 1& ctia IgG kiéu dai chira hai lién két disulfit ni phan tir hoic khong c6 ving ban 18
ndy (Aban 18-Ahinge). Pbi vai cac chudi A/B heterodime niim hoic 15 cua Fe, dot bién
AA (APELLGGP (SEQ ID NO:96)-> APALAGGP (SEQ ID NO:97)) dugc dua vao dé
loai bé chirc ning hiéu tmg ctia IgG1. Cac thiét ké heterodime (Fc¢/Fc)-GDF15 num-
trong-16 13 c4c san phim biéu hién dugc ghi nhan 1a da ghép va bio cdo trong Fig.2A.
Trong tit ca cac truong hop, sy biéu hién tam thoi cia (Fe/Fc)-GDF15 nim-trong-1d
mang lai ty 18 thu hdi, sau khi tinh ché, nim trong khoang tlir Omg/L dén 74,9mg/L cua
san phém duoc ghép chinh xac (0 = cac khéi két tu/khong biéu hién, <25mg/L, 25mg/L-
49,9mg/L, 50mg/L-74,9mg/L, 75mg/L-99,0mg/L, >100mg/L). Trong tit ca cic truong
hop, su ghép va tiét cac phéan tir Fe/Fc-GDF15 heterodime nim-trong-16 duge thuc hién
v6i cac muc tap chét khac nhau cta céc dang homodime gip nép sai nhu Fe(13):Fc(10),
Fe(num):Fe(nim), Fe(nim)-GDF15:Fe(ntim)-GDF15 va Fe(16)-GDF15:Fc(18)-GDF15.
Dua trén profin biéu hién, T366W (ntim) dugc dat vao trong chudi Fc-GDF15, ghép doi
v6i T366S-1.368A-Y407V (16) trén chudi ctia thanh phin Fe ciia heterodime (Fig.1D)

dugc thdy la tao ra sdn pham véi do on dinh cao nhat va t6i thiéu héa su ghép cip sai cia
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san phidm Fc/Fe-homodime (Fig.2A — bién thé B5a/B5b). Thiét ké nay tép trung vao viée
xir Iy va viée t6i wu hoa biéu hién hon nita.

Ty 16 thu hoi bién thé B5a/B5b tir ngudn Expi 293F duoc biéu hién tam thoi 13 ty
16 thu hdi ndm trong khoang tir 0,0mg/L dén 24,9mg/L. Dé tang cudng biéu hién, ty 18
ghép & ty 18 thu hdi, cac vi tri N-glycosyl hoa dugc duwa vio trong trinh tu thanh thuc cia
GDF15 (Fig.1F). Trong cac ciu tric thiét ké ndy, su c6 mit cia vi tri lién ting glycan lién
két tai N trén GDF15 1am ting c6 ¥ nghia su biéu hién, sy ghép va ty 18 thu hdi cta
heterodime (Fc/Fc)-GDF15 niim-trong-18 hoan toan thanh thuc B5a/B5b (Fig.2A — bién
thé tir B9a/B9b dén B19a/B19b). Chiéu dai trinh tu lién két dugc thiy 1a t&i wu khi n=5
d6i v6i (GaS)n ve sur gan két thu thé & hoat tinh thong qua mot nghién ctru in vitro. Su
¢6 mit cia glycan trén vi tri D5T loai bé hoan toan vi tri khir amit so cp trén vi tri N3
cia GDF15 thanh thuc va dudng nhu lam ting do bn dinh cua phén tr nhu dugce chung
minh trong Vi du 2.

Su c¢6 mit ciia glycan lién két tai N trong trinh tr GDF15 duoc dé xut 1a hd tro
sir biéu hién va t6i thiéu hoa céc san pham gip nép sai khong bi tich tu do thoi gian luu
tang 1én trong ludi ndi bao va lusi Golgi trong qué trinh tiét. Thoi gian luu thém nay
duoc dé xut 1 ¢ hiéu qua c6 loi 1én dong hoc gip nép va cho phép ghép cap num-trong-
16 ctia heterodime (Fc/Fc) ting c6 y nghia va ty 18 thu hdi tir moi trudng nudi cdy té bao
dong vat co6 vi.

Trinh tu ctia cac bién thé (Bla/b-B19a/b) duoc néu sau day. Trong trinh tu dugc
mo ta sau day, peptit tin hiéu IgK ctia nguoi 1a chit thuong sau d6 1a trinh ty Fe. Trong
trinh tu ndy cling bao gém trinh tu 1ién két va trinh tw GDF15, sau trinh tu Fc 13 trinh tu
lién két (dwoc gach chan) sau d6 1 trinh tw GDF15 (in dam). Viéc danh sb vi tri cia thay
thé trong trinh tu Fc 12 dua trén cach danh sb EU, thay thé c6 vién din dén axit amin c6
tai vi tri twong Ung trong IgG1Fc ctia ngudi (SEQ ID NO:2). Viée danh sb x6a bd & dau
N trong trinh tr GDF15 va (c4c) thay thé 14 c¢6 vién din dén GDF15 kiéu dai thanh thuc
ctia nguoi (SEQ ID NO:1).

Bla: hIgK-hIgG1-Fc(AA)(T366Y)-(G4S)s-AN3-GDF15 (G4-1112)

mdmrvpaqllgllliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
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LYCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSG
GGGSGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGAC
PSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQ
TYDDLLAKDCHCI(SEQ ID NO:57)

Blb: _ hIgK-hIgG1-Fc(AA)(Y407T)

mdmrvpagligllliwlrgarcDK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLTSKLTVDKSRW
QQGNVFSCSVMHEALHNHY TQKSLSLSPGK(SEQ ID NO:58)

B2a: higK-hIgG1-Fc(AA)(Y407T)- (G4S)s-AN3-GDF15 (G4-1112)
mdmrvpaqligllllwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLTSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSG
GGGSGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGAC
PSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQ
TYDDLLAKDCHCI(SEQ ID NO:59)

B2b: hIgK-hIgG1-Fc(AA)(T366Y)

mdmrvpaqllgllliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLYCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:60)
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B3a: hIgK-hIgG1-Fc(Aban I8, AA)(T366Y)-(G4S)s-AN3-GDF15 (G4-1112)

mdmrvpaqllgllllwlrgarcAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLYCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGD
HCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRA

ANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDL
LAKDCHCI(SEQ ID NO:61)

B3b: hIgK-hIgG1-Fe(Abin 1&, AA)(Y407T)

mdmrvpaqligllllwlrgarc APALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLTSKLTVDKSRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:62)

B4a: hIgK-hIgG1-Fc(Aban 18, AA)(Y407T)-(G4S)s-AN3-GDF15 (G4-1112)

mdmrvpaqllgllllwlrgarcAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLTSKLTVDKSRWQQGNVF
SCSVMHEALHNHY TQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGD
HCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRA

ANMHA QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDL
LAKDCHCI(SEQ ID NO:63)

B4b: hlgK-hIgG1-Fc(Aban 18, AA)(T366Y)

mdmrvpagligllllwlrgarc APALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLYCLVK
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GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:64)

BSa: hlIgK- hIgG1-Fc(AA)(T366W)-(G4S)s-AN3-GDF15 (G4-1112)

mdmrvpagllgllliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSGGGGSGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCI
GACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTG
VSLOQTYDDLLAKDCHCI(SEQ ID NO:65)

B5b: hlIgK-hIgG1-Fc(AA)T366S)(L.368A)(Y407V)

mdmrvpaqllgllliwlrgarcDK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:66)

B6a: hIgK- hIgGl1-Fc(AA) (T366S)(L368A)(Y407V)-(G4S)s-AN6-GDF15
(C7-1112)

mdmrvpaqgllgllliwlrgarcDK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGG
SGGGGSCPLGPGRCCRLHTVRASLEDLGWADWYVLSPREVQVTMCIGACPS
QFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQT
YDDLLAKDCHCI(SEQ ID NO:67)
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B6b: hIgK- hIgG1-Fc(AA)(T366W)

mdmrvpaqllgllliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:68)

B7a: hIgK-hIgG1-Fc(Aban 18, AA)(T366W)-(G4S)s-AN3-GDF15 (G4-1112)

mdmrvpagqllglillwlrgarcAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLV
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNV
FSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSGD
HCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRA
ANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDL
LAKDCHCI(SEQ ID NO:69)

B7b: hIgK-hIgG1-Fc(Aban 18 AA)(T366S)(L.368A)(Y407V)

mdmrvpaqllgllliwlrgarc APALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:70)

B8a: hlgK-hlgG1-Fe(Ah, AA) (T366S)(L.368A)(Y407V)-(G4S)s-AN6-GDF15

84/234

(C7-1112)
mdmrvpaqllgllliwlrgarcAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD

VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGGSCPL
GPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANMH
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AQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC |

HCI(SEQ ID NO:71)

B8b: hIgK-hlgG1-Fc(Ah, AA)(T366W)

mdmrvpaqllgliltwlrgarcAPALAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLV
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNV
FSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:72)

B9a: higK- hIgG1-Fc(AA)(T366W)-(G4S);-GDF1S (A1-1112) (DST)

mdmrvpagligllliwlrgarcDK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSARN
GTHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQF
RAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYD
DLLAKDCHCI(SEQ ID NO:73)

B9b: hIgK-hlgG1-Fc(AA)(T366S)(L.368A)(Y407V)

mdmrvpaqllgllllwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:74)

B10a: higK- hIgG1-Fc(AA)(T366W)-(G4S)s-GDF1S5 (A1-1112) (D5ST)

mdmrvpaqllgllliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSARNGTHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGA
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CPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSL
QTYDDLLAKDCHCI(SEQ ID NO:75)

B10b: higK-hIgG1-Fc(AA)(T366S)(L368A)(Y407V)

mdmrvpaqligliliwlrgarcDK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
- RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:76)

Blla: higK- hIgG1-Fc(AA)(T366W)-(G4S)s-GDF15 (A1-1112) (DST)

mdmrvpagligllliwlrgarc DK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSGGGGSARNGTHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVT
MCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKT
DTGVSLQTYDDLLAKDCHCI(SEQ ID NO:77)

Bl11b: higK-hIgG1-Fc(AA)(T366S)(1L.368A)(Y407V)

mdmrvpagllgllliwlrgarcDK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:76)

B12a: hlgK- hIgG1-Fc(AA)(T366W)-(GsS)-AN2-GDF15 (N3-1112) (DST)

mdmrvpaqllgllllwlrgarcDKTHTCPPCPAPAL AGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSN GTHCPLG
PGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANMHA
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QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI(SEQ ID NO:78)

B12b: higK-hIgG1-Fc(AA)(T366S)(L.368A)(Y407V)

mdmrvpagliglliwlrgarc DKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:79)

B13a: higK- hIgG1-Fc(AA)(T366W)-(G4S)s-AN2-GDF1S (N3-1112) (DST)

mdmrvpaqligliliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSGGGGSNGTHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMC
IGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTG
VSLQTYDDLLAKDCHCI(SEQ ID NO:80)

B13b: hIgK-hIgG1-Fc(AA)(T366S)(L.368A)(Y407V)

mdmrvpaqllgllllwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:81)

B14a: higK- hIgG1-Fc(AA)(T366W)-(G4S)s-AN3-GDF15 (G4-1112)(R21N)

mdmrvpaqllgllliwlrgarc DK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
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GSGGGGSGDHCPLGPGRCCRLHTVNASLEDLGWADWVLSPREVQVTMCI
GACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTG
VSLQTYDDLLAKDCHCI(SEQ ID NO:82)

B14b: hIgK-hIgG1-Fc(AA)(T366S)(L.368A)(Y407V)

mdmrvpaqllgllliwlrgarc DK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:83)

B15a: higK- hlgG1-Fc(AA)(T366W)-(G4S)s-AN3-GDF15 (G4-

1112)(S23N/E25T)

mdmrvpaqllgllllwlrgarcDKTHTCPPCPAPALAGGP SVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSGGGGSGDHCPLGPGRCCRLHTVRANLTDLGWADWVLSPREVQVTMCI
GACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTG
VSLQTYDDLLAKDCHCI(SEQ ID NO:84)

B15b: higK-hIgG1-Fc(AA)(T366S)(1.368A)(Y407V)

mdmrvpaqllgllliwlrgarc DK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:85)

Bl6a: higK- hIgG1-Fc(AA)T366W)-(G4S)s-AN3-GDF15 (G4-

1112)(F52N/AS54T)
mdmrvpaqllgllllwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
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LHQDWLNGKEYKCK VSNKALPAPIEK TISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSGGGGSGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCI
GACPSQNRTANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTG
VSLQTYDDLLAKDCHCI(SEQ ID NO:86) |

B16b: hIgK-hIgG1-Fc(AA)(T3665)(L.368A)(Y407V)

mdmrvpagllgliliwlrgarc DK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:87)

B17a: higK- hIgG1-Fc(AA)(T366W)-(G4S)s-AN3-GDF15 (G4-
1112)(RS3N/ASS5T)

mdmrvpagligllliwlrgarcDK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVF SCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSGGGGSGDHCPLGPGRCCRLHTVRASLEDLGWADWYVLSPREVQVTMCI
GACPSQFNATNMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTG
VSLQTYDDLLAKDCHCI(SEQ ID NO:88) |

B17b: higK-hIgG1-Fc(AA)(T366S)(L.368A)(Y407V)

mdmrvpaqllgllliwlrgarc DK THTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:89)
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B18a: higK- hIgG1-Fc(AA)(T366W)-(G4S)s-AN3-GDF15 (G4-1112)
(K91N/D93T)

mdmrvpaqlligllllwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSGGGGSGDHCPLGPGRCCRLHTVRASLEDLGWADWYVLSPREVQVTMCI
GACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQNTTTG
VSLQTYDDLLAKDCHCI(SEQ ID NO:90)

B18b: higK-hIgG1-Fe(AA)(T366S)(L.368A)(Y407V)

mdmrvpagllgliliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKS
RWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:91)

B19a: higK- hIgG1-Fc(AA)(T366W)- (G4S)s-AN3-GDF15 (G4-

1112)(D93N/GIST)

mdmrvpaqllgliliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGG
GSGGGGSGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCI
GACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTNTT
VSLQTYDDLLAKDCHCI(SEQ ID NO:92)

B19b: higK-hIgG1-Fc(AA)(T366S)(L.368A)(Y407V)
mdmrvpaqllgllliwlrgarcDKTHTCPPCPAPALAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
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LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDK-
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(SEQ ID NO:93)

Trinh tu cia GDF15 kiéu dai thanh thuc cta ngudi (SEQ ID NO:1) va GDF15
glycomutein dugc néu trong Fig.2B 1a nhu sau:

IgK- GDF15 kiéu dai thanh thuc cia ngwoi

mdmrvpaglligllliwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWYV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLIQKTDTGVSLQTYDDLLAKDCHCI (SEQ ID NO:108)

IgK-GDF15-glycomutein R21N

mdmrvpaqllgllliwlrgarc ARNGDHCPLGPGRCCRLHTVNASLEDLGWADWV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLIQKTDTGVSLQTYDDLLAKDCHCI(SEQ ID NO:109)

IgK-GDF15-glycomutein RS3N/ASST

mdmrvpagllgllliwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWYV
LSPREVQVTMCIGACPSQFNATNMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLIQKTDTGVSLQTYDDLLAKDCHCI(SEQ ID NO:110)

IgK-GDF15-glycomutein S64N/H66T

mdmrvpaqligllliwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWV
LSPREVQVTMCIGACPSQFRAANMHAQIKTNLTRLKPDTVPAPCCVPASYNPM
VLIQKTDTGVSLQTYDDLLAKDCHCI(SEQ ID NO:111)

IgK-GDF15-glycomutein P70N

mdmrvpagllgliliwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKNDTVPAPCCVPASYNPM
VLIQKTDTGVSLQTYDDLLAKDCHCI(SEQ ID NO:112)

IgK-GDF15-glycomutein Q90N

mdmrvpaqgligllliwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLINKTDTGVSLQTYDDLLAKDCHCI(SEQ ID NO:113)

IgK-GDF15-glycomutein K91N/D93T
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mdmrvpagllgllliwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWYV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLIQNTTTGVSLQTYDDLLAKDCHCI(SEQ ID NO:114)

IgK-GDF15-glycomutein DI3N/G9ST

mdmrvpaqlligllllwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLIQKTNTTVSLQTYDDLLAKDCHCI(SEQ ID NO:115)

IgK-GDF15-glycomutein G9SN

mdmrvpagllgllliwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLIQKTDTNVSLQTYDDLLAKDCHCI(SEQ ID NO:116)

IgK-GDF15-glycomutein S97N/Q99T

mdmrvpaglligllliwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLIQKTDTGVNLTTYDDLLAKDCHCI(SEQ ID NO:117)

IeK-GDF15-glycomutein L9SN

mdmrvpaqllgllllwlrgarc ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWV
LSPREVQVTMCIGACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPM
VLIQKTDTGVSNQTYDDLLAKDCHCI(SEQ ID NO:118)

Céc phéan tir GDF15 dugc biéu hién bing cach st dung peptit tin hiéu IgK, ma
peptit ndy duoc phan cét tir polypeptit duoc tiét bang peptidaza tin hiéu duge biéu hién
boi té bao 293. Ty 1& thu hdi cia GDF15 kiéu dai thanh thuc ctia ngudi (SEQ ID NO:1)
va GDF15 glycomutein dugc néu trong Fig.2B. |

Cac GDF15 glycomutein vi du c6 thé duoc biéu hién & dang GDF15 glycomutein
Fc-Fe(num/18) duge mo ta USSN14/811,578 ndp ngay 28 thang Bay niam 2015.

Vi du 2: Hiéu qua ciia phén tir dung hop (Fc/Fc)-GDF15 1én thé trong va
lwong hip thu thirc in & mé hinh chudt DIO

Hiéu qua ciia phén tir dung hop duge st dung dudi da c6 Fe-heterodime tdi t& hop
da dung hop véi GDF15 téi té hop ctia ngudi (tirc 13, phitc gdm hai heterodime, mdi
heterodime c6 polypeptit Fc duge dime hda véi polypeptit 1a Fc-GDF15 glycomutein)
1én thé trong dugc danh gia trong giai doan 35 ngay. Ngin gon, cic phéan tir dung hop
B9a/B9b, B11a/B11b va B13a/B13b dugc sir dung mbi tudn trong 21 ngay véi lidu 12 0,4
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nmol/kg va 4nmol/kg & dang thudc tiém liéu 16n dudi da (10mL/kg) cho chudt DIO c6
trong luong khoang 35-40g. Sau khi dung t4 duoc 1ong d6i chirg hoic phan tir dung hop,
su giam thé trong dugc theo ddi & cac thoi diém khac nhau trong giai doan 35 ngdy bao
gbm 21 ngdy ding protein sau d6 1a 14 ngay rira thubc (sau khi diing) dé theo doi hiéu
Iue.

Nhu dugc thé hién trén Fig.3-6, viéc st dung phan tit dung hop Fe (phitc
heterodime-heterodime) & liéu 0,4nmol/kg va 4nmol/kg gay ra sy giam thé trong c6 y
nghia. Trong mdi nhém chudt, n = 6 va gia tri p (*, p<0,05; **, p<0,01; ***, p<0,001,
ns=khong c6 y nghia) dugc xac dinh boi kiém dinh t-test khong cip d6i ciia Student so
v6&i nhém dbi chimg str dung ta duge 16ng & mdi thoi diém xac dinh. Nhu duge thé hién
trén Fig.7, tdng thé trong vai phén tich SEM dugc trinh bay & mbi thoi diém 1iy miu déi
Vi tht ca cac nhom. Nhu duge thé hién trén Fig.8, su thay ddi thé trong (g) v6i phan tich
SEM va gia tri p duoc trinh bay & mdi thoi diém 14y mAu dbi véi tit ca cac nhom. Nhur
duoc thé hién trén Fig.9, phan tram thay dbi thé trong (%) v&i phan tich SEM va gi4 tri
p duoc trinh bay & mbi thoi diém 14y miu ddi véi tit ca cac nhom.

Nhu duge thé hién trén Fig.3 & 5, quan sat thdy hiéu quéa 1am giam thé trong ting
1én d6i v&i B13a/B13b so v6i B9a/B9b va B11a/B11b trong nghién ciru liéu 0,4nmol/kg.
Hi¢u qua in vivo tang 1én d6i voi B13a/B13b duge cho 1a do dd 6n dinh tang lén vi c6
doan cit cut & 2 gbc & 2 dau N ciia GDF15 (AAR).

Céc phuong an cy thé theo sang ché dugc mo ta & day, ké ca phuwong an tot nhat
d3 biét dbi vai céc tac gia sang ché dé thuc hién sang ché. Bang cach doc ngudi ¢6 hidu
biét trung binh trong linh vuc k§ thuat niy c6 thé hiéu dugc phan mo ta, cac phuong 4n
thay dbi ctia cac phuong an dugc bdc 19 trén ddy, va hi vong ring ngudi c6 hiéu biét trung
binh trong linh vuc k§ thuét nay c6 thé sir dung cic phuong 4n thay d6i nay khi can. Do
d6, sang ché dugc dy dinh 1a dugc thuc hién chir khong phai 1a duoc mo ta cu thé ¢ day,
va sang ché bao gbm cac phuong an thay ddi va cic phuong an tuong duong clia doi
twong dugce néu trong yéu cau bao ho di kém dudi su cho phép boi luat 4p dung. Hon thé

nita, sdng ché con bao gém cd phuong 4n td hgp cac khia canh néu trén & tat ca céc dang
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thay dbi c6 thé c6 cia chung trir khi duge quy dinh theo cich khéac hodc duge pht nhan
15 rang theo cach khéc trong phan mé ta.

T4t ca céc cong bd, cac don patent, cac s truy clp va cac sb vién din khéc néu
trong ban mod ta nay duoc dua vao day bing cach vién din nhu 14 mbi cong bd, hoic don

patent dwoc néu riéng va cu thé duge dua vao day bang céch vién dan.
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YEU CAUBAO HOQ

1. Phtrc chita heterodime thit nhit va heterodime thtr hai, mdi heterodime trong sb
heterodime thir nhit va heterodime thir hai chira:

(i) polypeptit thtr nhit chira tir dAu tan ciing N dén d4u tan ciing C:

IgG1 Fc thir nhét ciia ngudi chira ving ban 1& thir nhit va trinh ty CH3 tht nhét
chira it nhét 12 mot phan nho ra da dwgc xir Iy chira it nhéit 12 mot thay thé axit amin twong
tng ¢ IgG1 Fe clia ngudi, trong d6 thay thé nay dwoc chon tir nhom bao gdm Q347W/Y,
T366W/Y, va T394W/Y, theo hé danh s EU, va

(ii) polypeptit thi hai chira tir dAu tan cing N dén dAu tan cing C:

IgG1 Fe thir hai cia nguoi chira viing ban 18 thir hai va trinh tw CH3 tht hai chira
it nhat 1a mot khoang da duogc xi Iy chira it nhat 1 mot thay thé axit amin twong tng &
trinh tuy IgG1 Fc cla ngudi, trong do6 thay thé nay dugc chon tir nhém bao gbm T366S,
L.368A, T394S, F405T/V/A, va YA07T/V/A, theo hé dénh s§ EU;

trong d6 polypeptit thir nhat dime héa v&i polypeptit tht hai thong qua viée dit vi
trf phan nho ra ctia polypeptit thir nhét vao khoang ctia polypeptit thit hai,

trong d6 dau tan ciing C ciia polypeptit thir nhit hodc dau tan ciing C ctia polypeptit
thtr hai dugc tiép hop voi dau tan ciing N ciia mutein GDF15 théng qua nhém lién két,
trong d6 mutein GDF15 chira trinh tw axit amin lién ké dai it nhit 14 98 axit amin va dong
nhét {t nhit 13 95% véi trinh tw axit amin ca SEQ ID NO:1, trong d6 axit amin & dau tin
cung C cua mutein GDF15 tuong timg véi isoleuxin tai vi tri 112 ciia SEQ ID NO:1, va
trinh tu axit amin lién ké khong chira hai axit amin dau tién c6 mat tai ddu tan cung N
ctia SEQ ID NO:1, va trong d6 mutein GDF15 chira thay thé D5T so véi trinh tur axit
amin cia SEQ ID NO:1; va

trong d6 mutein GDF15 & heterodime thur nhit dime hoéa véi mutein GDF15 &
heterodime thir hai bing cach d6 tao nén phirc chira heterodime thir nhat va heterodime

thir hai.
2. Phuc theo diém 1, tfong dé mutein GDF15 chira trinh tu axit amin ctta SEQ ID NO:129.

3. Phic theo diém 1 hodc 2, trong d6 polypeptit thi nhit chira thay thé T366W/Y.
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4. Phirc theo diém bét k¥ trong sb cac diém tir 1 dén 3, trong d6 polypeptit thit hai chira
cac thay thé T366S, L368A, va Y407T/V/A.

5. Phirc theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6
(1) polypeptit thir nhét chira tir ddu tin ciing N dén dau tan cling C:
(a) IgG1 Fe tht nhit ciia ngudi chira ving ban 18 thir nhit va trinh tw CH3
thir nhat chira thay thé T366W;
(b) phén lién két, va
(c) mutein GDF15; va
(ii) polypeptit thr hai chira tir ¢du tan cting N dén dau tan cung C:
(a') trinh tu IgG1 Fc tht hai cia ngudi chtra viing ban 18 thir hai va trinh tu
CH3 thtr hai chtra cac thay thé T366S, 1.368A, va Y407V.

6. Phirc theo diém bt ki trong s cac diém tir 1 dén 5, trong d6 polypeptit thir nhét chira
midn CH2, polypeptit thi hai chtra mién CH2, hoic ¢4 hai polypeptit thit nhét va thtt hai

chira mién CH2.

7. Phirc theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 phéan lién két chira trinh
tu (G4S)3 hodc (G4S)s.

8. Phuc theo diém 1, trong d6 polypeptit thi nhit chira trinh ty axit amin dd duoc thé
hién & SEQ ID NO:3 va polypeptit thir hai chtra trinh ty axit amin da duoc thé hién &
SEQ ID NO:4.

9. Phtrc theo diém 1, trong d6 polypeptit thir nht chtra trinh tur axit amin d dugc thé
hién & SEQ ID NO:5 va polypeptit thir hai chira trinh ty axit amin da duoc thé hién &

SEQ ID NO:6.

10. Phtc theo diém bét ky trong s6 céc diém tir 1 dén 9, trong d6 mutein GDF15 dugc

glycosyl hoa tai N.
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11. Phirc chira heterodime thir nhét va heterodime thtr hai, mdi heterodime trong s&
heterodime thir nhit va heterodime thir hai chira:
polypeptit thir nhat chira trinh tur axit amin da dugc thé hién & SEQ ID NO: 5; va
polypeptit thir hai chtra trinh tu axit amin da dugc thé hién & SEQ ID NO: 6,
trong do6 polypeptit thir nhit dugc glycosyl héa tai N, va
trong d6 polypeptit thir nhit duge dime héa véi polypeptit thit hai.

12. Dugc phdm chira phirc theo diém bat ky trong sb cic diém tir 1 dén 11 va chét pha

loang, chét mang hoac ta dugc duge dung.

13. Axit nucleic hodc cac axit nucleic ma héa polypeptit thir nhat va polypeptit thit hai

theo didm bat ky trong s6 cac diém tir 1 dén 11.
14. Vecto hodc cac vecto chira axit nucleic hodc cac axit nucleic theo diém 13.

15. Té bao chi chra:
(i) axit nucleic hodc céc axit nucleic theo diém 13; hodc

(ii) vecto hodc céc vecto theo diém 14.

16. Phuong phép tao ra phtrc theo diém bat ky trong s6 cac diém tir 1 dén 11, bao gdm

viée: nudi cdy té bao chu theo diém 15 va phan lap phirc.

17. Phuong phap theo diém 16, con bao gdm viéc bao ché phirc thanh dugc phdm vo

trung.

18. Duogc phdm @& ding trong viéc diéu tri hodc phong ngira ri loan thé trong, rbi loan
chuyén héa glucoza, hodc hoi chiing chuyén hoa & d6i tuong 1a nguoi, trong dé duoc
phim chira phtic va chit pha lodng, chit mang hoic t4 dugc dugc dung, va

trong d6 phtic nay chira heterodime thr nhit va heterodime tht hai, mdi
heterodime trong s heterodime thir nhit va heterodime thir hai chua:

(i) polypeptit thir nhit chira tir diu tan cung N dén diu tan cing C:
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IgG1 Fe thir nhit ciia ngudi chira ving ban 18 thi nhit va trinh tw CH3 thit nhét
chira {t nhét 12 mot phin nho ra da dugc xit Iy chira it nhit 12 mét thay thé axit amin twong
ung & IgG1 Fc cia nguoi, trong d6 thay thé nay duge chon tir nhém bao gdm Q347W/Y,
T366W/Y, va T394W/Y, theo hé danh s§ EU, va

(ii) polypeptit thir hai chira tir d4u tin ciing N dén déu tan ciing C:

IgG1 Fc thir hai cua ngudi chira ving ban 18 thr hai va trinh tw CH3 tht hai chua
it nhét 12 mot khoang dd dugc xt Iy chira it nhit 13 mot thay thé axit amin twong Gmg &
trinh tw IgG1 Fe ctia ngudi, trong d6 thay thé nay dugc chon tir nhém bao gdm T3668,
L368A, T394S, F405T/V/A, va YA07T/V/A, theo hé danh s6 EU;

trong d6 polypeptit thit nhit dime héa véi polypeptit thir hai thong qua viée dit vi
tri phin nhé ra ctia polypeptit thir nhit vao khoang ctia polypeptit thir hai,

trong d6 dau tin cling C clia polypeptit thir nhat hodic dau tan cing C ctia polypeptit
thir hai dwoc tiép hop voi ddu tin cing N ciia mutein GDF15 thong qua nhém lién két,
trong d6 mutein GDF15 chira trinh ti axit amin lién k& dai it nhét 13 98 axit amin va dong
nhét it nhit 12 95% véi trinh tu axit amin ciia SEQ ID NO:1, trong d6 axit amin & dAu tn
cung C cua mutein GDF15 tuong Gng véi isoleuxin tai vi tri 112 cda SEQ ID NO:1, va
trinh ty axit amin lién k& khong chira hai axit amin d4u tién c6 mat tai ddu tn cung N
cia SEQ ID NO:1, va trong d6 mutein GDF15 chira thay thé D5T so vé6i trinh tu axit
amin cia SEQ ID NO:1; va

trong d6 mutein GDF15 & heterodime thir nhat dime hoa véi mutein GDF15 &
heterodime tht hai bing cach d6 tao nén phirc chira heterodime thir nhit va heterodime

thr hai.
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Ngudi hién dai
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Ala Arg Asn

1

Leu His
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Pro Ser
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Ala Ser

Thr
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Arg

Tyr
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Arg
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Met
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Val
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Gln
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Thr

Leu

Leu

Glu
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Val

Met

vVal
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Asp

Thr

His

Pro

Gln
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Pro

Leu
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75
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Cys

Gln
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Pro

Thr
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Trp
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45
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Thr
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Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile

<210> 2
<211> 232
<212> PRT
<213>

<400> 2
Glu Pro Lys
1

Pro Glu Leu

Lys Asp Thr
35

Val Asp Val
50

Asp Gly Val
65

Tyr Asn Ser

Asp Trp Leu

Leu Pro Ala
115

Arg Glu Pro
130

Lys Asn Gln
145

Asp Ile Ala

100

Ser

Leu

20

Leu

Ser

Glu

Thr

Asn

100

Pro

Gln

Val

Val

Cys

Gly

Met

His

Val

Tyr

85

Gly

Ile

Val

Ser

Glu
165

Nguoi hién dai

Asp

Gly

Ile

Glu

His

70

Arg

Lys

Glu

Tyr

Leu

150

Trp

Lys

Pro

Ser

Asp

55

Asn

Val

Glu

Lys

Thr

135

Thr

Glu

Thr

Ser

Arg

40

Pro

Ala

Val

Tyr

Thr

120

Leu

Cys

Ser

105

His

Val

25

Thr

Glu

Lys

Ser

Lys

105

Ile

Pro

Leu

Asn

Thr

10

Phe

Pro

vVal

Thr

Val

90

Cys

Ser

Pro

Val

Gly
170
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Cys

Leu

Glu

Lys

Lys

75

Leu

Lys

Lys

Ser

Lys

155

Gln

Pro

Phe

Val

Phe

60

Pro

Thr

Val

Ala

Arg

140

Gly

Pro

Pro

Pro

Thr

45

Asn

Arg

Val

Ser

Lys

125

Asp

Phe

Glu

110

Cys

Pro

30

Cys

Trp

Glu

Leu

Asn

110

Gly

Glu

Tyr

Asn

Pro

15

Lys

Val

Tyr

Glu

His

95

Lys

Gln

Leu

Pro

Asn
175

Ala

Pro

vVal

vVal

Gln

80

Gln

Ala

Pro

Thr

Ser

160

Tyr
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Ser

Ser

Ser
225

Thr

Lys

Cys

210

Leu

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

<220>
<223>

<400>

Asp

Gly

Ile

Glu

His

65

Arg

Lys

Lys

Pro

Ser

Asp

50

Asn

Val

Glu

Thr

Leu
195

Ser

Ser

3
347
PRT

Pro

180

Thr

Val

Leu

Trinh tu

trinh ty

3

Thr

Ser

Arg

Pro

Ala

Val

Tyr

His

Val

20

Thr

Glu

Lys

Ser

Lys
100

Pro

vVal

Val Asp

Met

Ser

His

Pro
230

Leu Asp

Lys

Glu
215

Gly

nhdn tao

Ser
200

Ala

Lys

polypeptit tdng

Thr

Phe

Pro

Val

Thr

Val

85

Cys

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Pro

Phe

vVal

Phe

55

Pro

Thr

Val

Pro

Pro

Thr

40

Asn

Arg

Val

Ser
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Ser Asp Gly Ser

185

Arg Trp Gln Gln

Leu His Asn His

hop

Cys Pro
10

Pro Lys
25

Cys Val

Trp Tyr

Glu Glu

Leu His
90

Asn Lys
105
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Ala

Pro

Val

Val

Gln

75

Gln

Ala

220

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Phe Phe Leu Tyr

190

Gly Asn Val Phe

205

Tyr Thr Gln Lys

Ala

Asp

Asp

45

Gly

Asn

Trp

Pro

Leu

Thr

30

Val

Val

Ser

Leu

Ala
110

Ala

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gly

Met

His

Val

Tyr

80

Gly

Ile
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Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro

225

His

Ala

Glu

Ala

Pro

305

Met

Lys

Thr

130

Trp

Glu

Leu

Lys

Glu

210

Gly

Cys

Ser

Val

Ala
290

Asp

Val

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Pro

Leu

Gln

275

Asn

Thr

Leu

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Gly

Leu

Glu

260

Val

Met

Val

Ile

Ser

Pro

Val

Gly

165

Asp

Trp

His

Gly

Gly

245

Asp

Thr

His

Pro

Gln

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Pro

Leu

Met

Ala

Ala

310

Lys

Ala

Arg

135

Pro

Ser

Gln

His

215

Gly

Gly

Gly

Cys

Gln

295

Pro

Thr

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

Ser

Arg

Trp

Ile

280

Ile

Cys

Asp

48313

Gly Gln

Glu Met

Tyr Pro

Asn Asn

170

Phe Leu
185

Asn Val

Thr Gln

Gly Gly

Cys Cys

250

Ala Asp

265

Gly Ala

Lys Thr

Cys Val

Thr Gly
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Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Arg

Trp

Cys

Ser

Pro

315

Vval

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser

220

Gly

Leu

Val

Pro

Leu

300

Ala

Ser

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Ser

His

Leu

Ser

285

His

Ser

Leu

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Asn

Thr

Ser

270

Gln

Arg

Tyr

Gln

Gln

vVal

val

Pro

175

Thr

Val

Leu

Gly

val

255

Pro

Phe

Leu

Asn

Thr

val

Ser

Glu

160

Pro

Val

Met

Ser

Thr

240

Arg

Arg

Arg

Lys

Pro

320

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

<220>
<223>

<400>

4
2

27

PRT
Trinh tu

340

trinh tuy

4

Asp Lys Thr

1

Gly Pro

Ile Ser

Glu Asp

His Asn

65

Arg Val

Lys Glu

Glu Lys

Tyr Thr

130

Leu Ser

Ser

Arg

35

Pro

Ala

val

Tyr

Thr

115

Leu

Cys

His

Val

20

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

Ala

325

48313

330

Ala Lys Asp Cys His Cys Ile

nhdn tao

polypeptit tdng

Thr

Phe

Pro

Val

Thr

Val

85

Ser

Pro

Val

Cys

Leu

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Lys

Pro

Phe

Val

Phe

55

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

345

hop

Cys Pro
10

Pro Lys
25

Cys Val

Trp Tyr

Glu Glu

Leu His

90

Asn Lys
105

Gly Gln

Glu Met

Tyr Pro

5/126

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

Pro

Lys

Val

Asp

Tyr

Asp

Leu

Arg

Lys

140

Asp

335

Ala Leu Ala
15

Asp Thr Leu
30

Asp Val Ser

Gly Val Glu

Asn Ser Thr

Trp Leu Asn
95

Pro Ala Pro
110

Glu Pro Gln
125

Asn Gln Val

Ile Ala Val

Gly

Met

His

vVal

Tyr

Gly

Ile

Val

Ser

Glu
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145

Trp Glu

Val Leu

Asp Lys

His Glu
210

Pro Gly
225

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

<220>
<223>

<400>
Asp Lys

1

Gly Pro

Ile Ser

Glu Asp
50

His Asn
65

Arg Val

Ser Asn

Asp Ser
180

Ser Arg
195

Ala Leu

Lys

5

362

PRT
Trinh tu

trinh tu
5

Thr His

Ser Val
20

Arg Thr

35

Pro Glu

Ala Lys

Val Ser

Gly

165

Asp

Trp

His

nhdn tao

150

Gln

Gly

Gln

Asn

Pro

Ser

Gln

His
215

Glu

Phe

Gly

200

Tyr

polypeptit tdng

Thr

Phe

Pro

Val

Thr

Val

Cys

Leu

Glu

Lys

Lys

70

Leu

Pro

Phe

Val

Phe

55

Pro

Thr

Pro

Pro

Thr

40

Asn

Arg

Val

48313

Asn

Phe

185

Asn

Thr

hop

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn

170

Leu

val

Gln

Pro

10

Lys

Val

Tyr

Glu

His
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155

Tyr

Val

Phe

Lys

Ala

Pro

Val

Val

Gln

75

Gln

Lys Thr

Ser Lys

Ser Cys

205

Ser Leu
220

Pro Ala

Lys Asp

Val Asp

45

Asp Gly

Tyr Asn

Asp Trp

Thr

Leu

190

Ser

Ser

Leu

Thr

30

Val

Val

Ser

Leu

Pro

175

Thr

vVal

Leu

Ala

15

Leu

Ser

Glu

Thr

Asn

160

Pro

Val

Met

Ser

Gly

Met

His

Val

Tyr

80

Gly
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Lys

Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro

225

Gly

Cys

Ser

Val

Glu

Lys

Thr

130

Trp

Glu

Leu

Lys

Glu

210

Gly

Ser

Pro

Leu

Gln
290

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Gly

Leu

Glu

275

Val

Lys

100

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Gly

Gly

Gly

260

Asp

Thr

85

Cys

Ser

Pro

Val

Gly

165

Asp

Trp

His

Gly

Gly

245

Pro

Leu

Met

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Gly

Gly

Gly

Cys

vVal

Ala

Arg

135

Gly

Pro

Ser

Gln

His

215

Gly

Ser

Arg

Trp

Ile
295

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

Ser

Gly

Cys

Ala

280

Gly

48313

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

Gly

Gly

Cys

265

Asp

Ala

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln

Gly

Gly

250

Arg

Trp

Cys
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Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Gly

Leu

Val

Pro

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser

220

Gly

Ser

His

Leu

Ser
300

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Ser

Asn

Thr

Ser

285

Gln

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Gly

Gly

Val

270

Pro

Phe

95

Pro

Gln

Val

Val

Pro

175

Thr

Val

Leu

Gly

Thr

255

Arg

Arg

Arg

Ile

Val

Ser

Glu

160

Pro

vVal

Met

Ser

Gly

240

His

Ala

Glu

Ala
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Ala Asn Met

305

Asp Thr Val

Val Leu Ile

Asp Leu Leu

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

<220>
<223>

<400>

6
2

355

27

PRT
Trinh tu

His

Pro

Gln

340

Ala

trinh tu

6

Asp Lys Thr

1

Gly Pro

Ile Ser

Glu Asp
50

His Asn
65

Arg Val

Lys Glu

Ser

Arg

Pro

Ala

val

Tyr

His

Val

20

Thr

Glu

Lys

Ser

Lys
100

Ala

Ala

325

Lys

Lys

Gln

310

Pro

Thr

Asp

Ile

Cys

Asp

Cys

nhén tao

Lys

Cys

Thr

His
360

polypeptit téng

Thr

Phe

Pro

Val

Thr

vVal

85

Cys

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Pro

Phe

Val

Phe

55

Pro

Thr

Val

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

48313

Thr

Val

Gly

345

Cys

hop

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn
105

Ser

Pro

330

vVal

Ile

Pro
10

Lys

vVal

Tyr

Glu

His

90

Lys

8/126

Leu His Arg

315

Ala Ser Tyr

Ser Leu Gln

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Lys

val

Asp

60

Tyr

Asp

Leu

Ala

Asp

Asp

45

Gly

Asn

Trp

Pro

Leu Lys Pro
320

Asn Pro Met
335

Thr Tyr Asp
350

Leu Ala Gly
15

Thr Leu Met
30

Val Ser His

Val Glu Val

Ser Thr Tyr
80

Leu Asn Gly
95

Ala Pro Ile
110
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Glu

Tyr

Leu

145

Trp

vVal

Asp

His

Pro
225

Lys

Thr

130

Ser

Glu

Leu

Lys

Glu

210

Gly

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

<220>
<223>

<400>

Thr Ile
115

Leu Pro

Cys Ala

Ser Asn

Asp Ser
180

Ser Arg
195

Ala Leu

Lys

7
361
PRT
Trinh tu

trinh tu

7

Asp Lys Thr His

1

Gly Pro Ser Val

20

Ile Ser Arg Thr

35

Ser Lys

Pro Ser

Val Lys

150

Gly Gln

165

Asp Gly

Trp Gln

His Asn

nhé&n tao

Ala

Arg

135

Gly

Pro

Ser

Gln

His
215

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

polypeptit tdng

Thr Cys Pro Pro

5

Phe Leu Phe Pro

Pro Glu Val Thr

40

48313

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

hop

Cys

Pro

25

Cys

Gln Pro

Met Thr

Pro Ser

155

Asn Tyr

170

Leu Val

Val Phe

Gln Lys

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Gln

Val

Val

Pro

175

Thr

Val

Leu

val

Glu

160

Pro

Val

Met

Ser

Pro Ala Pro Ala Leu Ala Gly

10

15

Lys Pro Lys Asp Thr Leu Met

30

Val Val vVal Asp Val Ser His

9/126
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Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro

225

Gly

Pro

Asp

50

Asn

Val

Glu

Lys

Thr

130

Trp

Glu

Leu

Lys

Glu

210

Gly

Ser

Leu

Pro

Ala

Val

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Gly

Gly

Glu

Lys

Ser

Lys

100

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Gly

Gly

Pro

Val

Thr

Val

85

Cys

Ser

Pro

Val

Gly

165

Asp

Trp

His

Gly

Gly

245

Gly

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Gly

Arg

Phe

55

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His

215

Gly

Ser

Cys

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

Ser

Gly

Cys

48313

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

Gly

Gly

Arg

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Asn
170

Leu

Val

Gln

Gly

Gly

250

Leu

10/126

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Gly

His

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser

220

Gly

Ser

Thr

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Ser

Gly

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Gly

Asp

Asn

Glu

Thr

Asn

95

Pro

Gln

Val

vVal

Pro

175

Thr

Val

Leu

Gly

His

255

Ala

Val

Tyr

80

Gly

Ile

vVal

Ser

Glu

160

Pro

Val

Met

Ser

Gly

240

Cys

Ser
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Leu Glu

Gln Val
290

Asn Met
305

Thr Val

Leu Ile

Leu Leu

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

<220>
<223>

<400>

Asp Lys

Gly Pro

Ile Ser

Glu Asp

50

His Asn

8
2

Asp

275

Thr

His

Pro

Gln

Ala
355

27

PRT
Trinh tu

260

Leu

Met

Ala

Ala

Lys

340

Lys

trinh ty

8

Thr

Ser

Arg

35

Pro

Ala

His

Val

20

Thr

Glu

Lys

Gly Trp

Cys Ile

Gln Tle
310

Pro Cys
325

Thr Asp

Asp Cys

Ala

Gly

295

Lys

Cys

Thr

His

nhén tao

Asp

280

Ala

Thr

vVal

Gly

Cys
360

polypeptit tdéng

Thr Cys

Phe Leu

Pro Glu

Val Lys

Thr Lys

Pro

Phe

Val

Phe

55

Pro

Pro

Pro

Thr

40

Asn

Arg

48313

265

Trp

Cys

Ser

Pro

vVal

345

Ile

hop

Cys

Pro

25

Cys

Trp

Glu

Val

Pro

Leu

Ala

330

Ser

Pro

10

Lys

val

Tyr

Glu

11/126

Leu

Ser

His

315

Ser

Leu

Ala

Pro

val

Val

Gln

Ser

Gln

300

Arg

Tyr

Gln

Pro

Lys

Val

Asp

60

Tyr

Pro

285

Phe

Leu

Asn

Thr

Ala

Asp

Asp

Gly

Asn

270

Arg

Arg

Lys

Pro

Tyr
350

Leu

Thr

30

Val

Val

Ser

Glu

Ala

Pro

Met

335

Asp

Ala

15

Leu

Ser

Glu

Thr

vVal

Ala

Asp

320

Val

Asp

Gly

Met

His

Val

Tyr

109/234



65

Arg Val

Val

Lys Glu Tyr

Glu Lys

Thr
115

Tyr Thr Leu

130

Leu Ser Cys

145

Trp Glu Ser

Val Leu Asp

Asp Lys

Ser
195

His Glu Ala

210

Pro Gly
225

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

<220>
<223>

<400>

Lys

9
361
PRT

Trinh ty nhén tao

Ser

Lys

100

Ile

Pro

Ala

Asn

Ser

180

Arg

Leu

Val

85

Ser

Pro

Val

Gly

165

Asp

Trp

His

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Thr

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His
215

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

48313

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

trinh tu polypeptit tdng hop

9

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Val

Phe

Lys

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

80

Asn Gly
95

Pro Ile

Gln Val

Val Ser

Val Glu

160

Pro Pro

175

Thr Val

Val Met

Leu Ser

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Ala Leu Ala Gly

12/126
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Gly

Ile

Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro

Ser

Asp

50

Asn

Val

Glu

Lys

Thr

130

Trp

Glu

Leu

Lys

Glu
210

Ser

Arg

35

Pro

Ala

Val

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Val

20

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Phe

Pro

vVal

Thr

Val

85

Cys

Ser

Pro

Val

Gly

165

Asp

Trp

His

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Phe

Val

Phe

55

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His
215

Pro

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

48313

Pro

25

Cys

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

10

Lys

Val

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln
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Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Lys

vVal

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Pro

175

Thr

val

Leu

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

vVal

Met

Ser

111/234



Pro Gly
225

Gly Ser

Pro Leu

Leu Thr

Gln Val
290

Asn Met
305

Thr Vval

Leu Ile

Leu Leu

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

<220>
<223>

<400>

Asp Lys
1

Gly Pro

Lys Gly

Gly Gly

Gly Pro
260

Asp Leu
275

Thr Met

His Ala

Pro Ala

Gln Lys
340

Ala Lys
355

10
227
PRT
Trinh tuy
trinh tu

10

Thr His

Ser Val
20

Gly

Gly

245

Gly

Gly

Cys

Gln

Pro

325

Thr

Asp

nhdn tao

Gly

230

Gly

Arg

Trp

Ile

Ile

310

Cys

Asp

Cys

Gly

Ser

Cys

Ala

Gly

295

Lys

Cys

Thr

His

Ser

Gly

Cys

Asp

280

Ala

Thr

Val

Gly

Cys
360

polypeptit téng

Thr Cys Pro Pro

5

Phe Leu Phe Pro

48313

Gly Gly Gly Gly Ser Gly Gly
235

Gly Gly Gly Ser Gly Asp His
250 255

Arg Leu His Thr Val Arg Ala
265 270

Trp Val Leu Ser Pro Arg Glu
285

Cys Pro Ser Gln Phe Arg Ala
300

Ser Leu His Arg Leu Lys Pro
315

Pro Ala Ser Tyr Asn Pro Met
330 335

Val Ser Leu Gln Thr Tyr Asp
345 350

Ile

hop

Cys Pro Ala Pro Ala Leu Ala
10 15

Pro Lys Pro Lys Asp Thr Leu
25 30

14/126

Gly

240

Cys

Asn

Val

Ala

Asp

320

Val

Asp

Gly

Met
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Ile Ser Arg
35

Glu Asp Pro
50

His Asn Ala
65

Arg Val val

Lys Glu Tyr

Glu Lys Thr
115

Tyr Thr Leu
130

Leu Ser Cys
145

Trp Glu Ser

Val Leu Asp

Asp Lys Ser
195

His Glu Ala
210

Pro Gly Lys
225

<210> 11

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

Ala

Asn

Ser

180

Arg

Leu

Pro

Val

Thr

Val

85

Cys

Ser

Pro

Val

Gly

165

Asp

Trp

His

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Val

Phe

55

Pro

Thr

vVal

Ala

Arg

135

Gly

Pro

Ser

Gln

His
215

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

48313

Cys

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

Val

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln

15/126

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Val

Phe

Lys

Val

Asp

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Ser

Glu

Thr

Asn

95

Pro

Gln

val

Val

Pro

175

Thr

vVal

Leu

His

val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

val

Met

Ser
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<211>
<212>
<213>

<220>
<223>

<400>

361
PRT

Trinh tu

trinh tu

11

Asp Lys Thr

1

Gly

Ile

Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

vVal

Pro

Ser

Asp

50

Asn

val

Glu

Lys

Thr

130

Trp

Glu

Leu

Ser

Arg

35

Pro

Ala

Val

Tyr

Thr

115

Leu

Cys

Ser

Asp

His

Val

20

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

Leu

Asn

Ser

nhdn tao

polypeptit tdéng

Thr Cys Pro

Phe Leu Phe

Pro Glu Val

Val Lys Phe
55

Thr Lys Pro
70

Val Leu Thr
85

Cys Lys Val

Ser Lys Ala

Pro Ser Arg
135

Val Lys Gly
150

Gly Gln Pro
165

Asp Gly Ser

Pro

Pro

Thr

40

Asn

Arg

val

Ser

Lys

120

Glu

Phe

Glu

Phe

48313

hop

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

Pro

10

Lys

Val

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

16/126

Ala

Pro

val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Pro

val

Asp

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ala

Asp

Asp

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

Ala

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

vVal

val

Pro

175

Thr

Gly

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

Val
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Asp

His

Pro

225

Gly

Pro

Leu

Gln

Asn

305

Thr

Leu

180

Lys Ser Arg
195

Glu Ala Leu
210

Gly Lys Gly

Ser Gly Gly

Leu Gly Pro
260

Glu Asp Leu
275

Val Thr Met
290

Met His Ala

Val Pro Ala

Ile Gln Lys
340

Leu Leu Ala Lys
355

<210> 12

<211> 227

<212> PRT

<213> Trinh tu

<220>
<223> trinh tu

Trp Gln

His Asn

Gly Gly
230

Gly Gly
245

Gly Arg

Gly Trp

Cys Ile

Gln Ile

310

Pro Cys
325

Thr Asp

Asp Cys

nhén tao

Gln
His
215
Gly
Ser
Cys
Ala
Gly
295
Lys
Cys

Thr

His

Gly

200

Tyr

Ser

Gly

Cys

Asp

280

Ala

Thr

Val

Gly

Cys
360

48313

185

Asn

Thr

Gly

Gly

Arg

265

Trp

Cys

Ser

Pro

vVal

345

Ile

polypeptit tdng hop

Val

Gln

Gly

Gly

250

Leu

Val

Pro

Leu

Ala

330

Ser

17/126

Phe

Lys

Gly

235

Gly

His

Leu

Ser

His

315

Ser

Leu

Ser

Ser

220

Gly

Ser

Thr

Ser

Gln

300

Arg

Tyr

Gln

Cys

205

Leu

Ser

Gly

vVal

Pro

285

Asn

Leu

Asn

Thr

190

Ser Val

Ser Leu

Gly Gly

Asp His
255

Arg Ala
270

Arg Glu

Arg Thr

Lys Pro

Pro Met

335

Tyr Asp
350

Met

Ser

Gly

240

Cys

Ser

Val

Ala

Asp

320

vVal

Asp

115/234



<400>

12

Asp Lys Thr

1

Gly

Ile

Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

vVal

Asp

Pro

Ser

Asp

50

Asn

Val

Glu

Lys

Thr

130

Ser

Glu

Leu

Lys

Ser

Arg

Pro

Ala

val

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser
195

His

Val

20

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

Ala

Asn

Ser

180

Arg

Thr
Phe
Pro
Val
Thr
Val
85

Cys
Ser
Pro
Val
cly
165

Asp

Trp

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Pro

Phe

vVal

Phe

55

Pro

Thr

val

Ala

Arg

135

Gly

Pro

Ser

Gln

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly
200

48313

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Pro

10

Lys

Val

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

val

18/126

Ala
Pro
Val
Val
Gln
75

Gln
Ala
Pro
Thr
Ser
155
Tyr

Val

Phe

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ala

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys
205

Leu

Thr

30

val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ala Gly
15

Leu Met

Ser His

Glu Val

Thr Tyr
80

Asn Gly
95

Pro Ile

Gln Val

Val Ser

Val Glu

160

Pro Pro
175

Thr Val

Val Met
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48313

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

210

Pro Gly Lys
225

<210> 13

<211> 361
<212> PRT
<213> Trinh tu
<220>

<223> trinh tu
<400> 13

Asp Lys Thr
1

Gly Pro Ser

Ile Ser Arg
35

Glu Asp Pro
50

His Asn Ala
65

Arg Val Val

Lys Glu Tyr

Glu Lys Thr
115

Tyr Thr Leu
130

His

Val

20

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

nhdn tao

215

polypeptit téng

Thr

Phe

Pro

Val

Thr

Val

85

Cys

Ser

Pro

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Pro

Phe

vVal

Phe

55

Pro

Thr

Val

Ala

Arg
135

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

hop

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn

105

Gly

Glu

Pro

10

Lys

Val

Tyr

Glu

His

90

Lys

Gln

Met

19/126

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

220

Pro Ala

Lys Asp

Val Asp

45

Asp Gly

Tyr Asn

Asp Trp

Leu Pro

Arg Glu

125

Lys Asn
140

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Gly

Met

His

val

Tyr

80

Gly

Ile

Val

Ser
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Leu

145

Trp

Val

Asp

His

Pro

225

Gly

Pro

Leu

Gln

Asn

305

Thr

Leu

Leu

Trp

Glu

Leu

Lys

Glu

210

Gly

Ser

Leu

Glu

Val

290

Met

Val

Ile

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Gly

Gly

Asp

275

Thr

His

Pro

Gln

Ala

Leu

Asn

Ser

180

Arg

Leu

Gly

Gly

Pro

260

Leu

Met

Ala

Ala

Lys

340

Lys

Val

Gly

165

Asp

Trp

His

Gly

Gly

245

Gly

Gly

Cys

Gln

Pro

325

Thr

Asp

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Gly

Arg

Trp

Ile

Ile

310

Cys

Asp

Cys

Gly

Pro

Ser

Gln

His

215

Gly

Ser

Cys

Ala

Gly

295

Lys

Cys

Thr

His

Phe

Glu

Phe

Gly

200

Tyr

Ser

Gly

Cys

Asp

280

Ala

Thr

Val

Gly

Cys

48313

Tyr

Asn

Phe

185

Asn

Thr

Gly

Gly

Arg

265

Trp

Cys

Ser

Pro

vVal

345

Ile

Pro

Asn

170

Leu

vVal

Gln

Gly

Gly

250

Leu

val

Pro

Leu

Ala

330

Ser

20/126

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Gly

His

Leu

Ser

His

315

Ser

Leu

Asp

Lys

Ser

Ser

220

Gly

Ser

Thr

Ser

Gln

300

Arg

Tyr

Gln

Ile

Thr

Lys

- Cys

205

Leu

Ser

Gly

Val

Pro

285

Phe

Leu

Asn

Thr

Ala Val

Thr Pro
175

Leu Thr
190

Ser Val

Ser Leu

Gly Gly

Asp His
255

Arg Ala
270

Arg Glu

Asn Ala

Lys Pro

Pro Met

335

Tyr Asp
350

Glu

160

Pro

Val

Met

Ser

Gly

240

Ser

Val

Thr

Asp

320

Val

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

<220>
<223>

<400>
Asp Lys

1

Gly Pro

Ile Ser

Glu Asp
50

His Asn
65

Arg Val

Lys Glu

Glu Lys

Tyr Thr
130

Leu Ser
145

Trp Glu

355

14

227

PRT
Trinh tu

trinh tu
14

Thr His

Ser Val

20

Arg Thr

Pro Glu

Ala Lys

Val Ser

Tyr Lys

100

Thr Ile

115

Leu Pro

Cys Ala

Ser Asn

nhédn tao

360

polypeptit téng

Thr

Phe

Pro

Val

Thr

vVal

85

Cys

Ser

Pro

Val

Gly

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Pro

Phe

Val

Phe

55

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

Glu

48313

hop

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Pro

10

Lys

Val

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Asn

21/126

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Pro

Lys

Val

Asp

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ala

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Leu

Thr

30

Val

val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Ala

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

val

Val

Pro

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro
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Val

Asp

His

Pro
225

Leu Asp Ser
180

Lys Ser Arg
195

Glu Ala Leu
210

Gly Lys

<210> 15

<211>
<212>
<213>

361
PRT
Trinh tuy

<220>

<223>

trinh tu

<400> 15

Asp

1

Gly

Ile

Glu

His

65

Arg

Lys

Lys Thr His

Val
20

Pro Ser

Ser Arg Thr

35

Asp Pro Glu

50

Asn Ala Lys

Val val Ser

Glu Tyr Lys

165

Asp Gly Ser

Trp Gln Gln

His Asn His
215

nhan tao

Phe

Gly
200

Tyr

polypeptit tdng

Thr Cys Pro

Phe Leu Phe

Pro Glu Val

Val Phe

55

Lys

Thr Lys Pro

70

Val
85

Leu Thr

Cys Lys Val

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

48313

Phe
185

Asn

Thr

hop

Pro

25

Cys

Trp

Glu

Leu

Asn

170

Leu Val

Val

Gln

Pro

10

Val

Tyr

Glu

His

90

Lys

22/126

Phe

Lys

Ala

Pro

Val

Val

Gln

75

Gln

Ala

175

Ser Lys Leu Thr Val

190

Ser Cys Ser Val Met

205

Ser Leu Ser Leu Ser

220

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Ala

Asp

Asp

45

Gly

Asn

Trp

Pro

Leu Ala

15

Gly

Thr
30

Leu Met

Val Ser His

Val Glu Vval

Ser Thr Tyr

80

Asn
95

Leu Gly

Ala Pro Ile
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Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro

225

Gly

Pro

Leu

Gln

Asn
305

Lys

Thr

130

Trp

Glu

Leu

Lys

Glu

210

Gly

Ser

Leu

Glu

vVal

290

Met

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Gly

Gly

Asp

275

Thr

His

100

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Gly

Gly

Pro

260

Leu

Met

Ala

Ser

Pro

Val

Gly

165

Asp

Trp

His

Gly

Gly

245

Gly

Gly

Cys

Gln

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Gly

Arg

Trp

Ile

Ile
310

Ala

Arg

135

Gly

Pro

Ser

Gln

His

215

Gly

Ser

Cys

Ala

Gly

295

Lys

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

Ser

Gly

Cys

Asp

280

Ala

Thr

48313

105

Gly

Glu

Tyr

Asn

Phe
185

Asn

Thr

Gly

Gly

Arg

265

Trp

Cys

Ser

Gln

Met

Pro

Asn

170

Leu

val

Gln

Gly

Gly

250

Leu

Val

Pro

Leu

23/126

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Gly

His

Leu

Ser

His
315

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser

220

Gly

Ser

Thr

Ser

Gln

300

Arg

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Ser

Gly

vVal

Pro

285

Phe

Leu

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Asp

Arg

270

Arg

Arg

Lys

Gln

Val

val

Pro

175

Thr

vVal

Leu

Gly

His

255

Ala

Glu

Ala

Pro

vVal

Ser

Glu

160

Pro

val

Met

Ser

Gly

240

Cys

Ser

Val

Ala

Asp
320
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Thr Val Pro Ala

Leu Ile Gln Asn
340

Leu Leu Ala Lys
355

<210> 16

<211> 227

<212> PRT

<213> Trinh tu

<220>

<223> trinh tu

<400> 16

Asp Lys Thr
1

Gly Pro Ser

Ile Ser Arg
35

Glu Asp Pro
50

His Asn Ala
65

Arg Val val

Lys Glu Tyr

Glu Lys Thr
115

His

Val

20

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro
325

Thr

Asp

nhdn tao

Cys Cys Val

Thr Thr Gly

Cys His Cys

360

polypeptit téng

Thr

Phe

Pro

Val

Thr

Val

85

Cys

Ser

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Pro

Phe

Val

Phe

55

Pro

Thr

val

Ala

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Lys
120

48313

Pro Ala Ser Tyr Asn Pro Met Val

330

335

Val Ser Leu Gln Thr Tyr Asp Asp

345

Ile

hop

Cys Pro
10

Pro Lys
25

Cys Val

Trp Tyr

Glu Glu

Leu His

90

Asn Lys
105

Gly Gln

24/126

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Pro

Lys

Val

Asp

Tyr

Asp

Leu

Arg

Ala

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu
125

350

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Ala

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Gly

Met

His

Val

Tyr
80

Gly -

Ile

Val
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Tyr Thr
130

Leu Ser
145

Trp Glu

Val Leu

Asp Lys

His Glu
210

Pro Gly
225

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

<220>
<223>

<400>

Asp Lys
1

Gly Pro

Ile Ser

Glu Asp
50

Leu Pro

Cys Ala

Ser Asn

Asp Ser
180

Ser Arg
195

Ala Leu

Lys

17

361

PRT
Trinh tu
trinh tu

17

Thr His

Ser Val
20

Arg Thr
35

Pro Glu

Pro Ser

Val Lys
150

Gly Gln

165

Asp Gly

Trp Gln

His Asn

Arg

135

Gly

Pro

Ser

Gln

His
215

nhén tao

Glu

Phe

Glu

Phe

Gly

200

Tyr

polypeptit tdng

Thr Cys Pro Pro

5

Phe Leu Phe Pro

Pro Glu Val Thr

40

Val Lys Phe Asn

55

48313

Glu

Tyr

Asn

Phe

185

Asn

Thr

hop

Cys

Pro

25

Cys

Trp

Met

Pro

Asn

170

Leu

Val

Gln

Pro

10

Lys

Val

Tyr

25/126

Thr

Ser

155

Tyr

Val

Phe

Lys

Ala

Pro

Val

Val

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Pro

Lys

val

Asp
60

Asn

Ile

Thr

Lys

Cys

205

Leu

Ala

Asp

Asp

45

Gly

Gln Val Ser

Ala Val Glu
160

Thr Pro Pro
175

Leu Thr Val
190

Ser Val Met

Ser Leu Ser

Leu Ala Gly
15

Thr Leu Met
30

Val Ser His

Val Glu Val
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His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro

225

Gly

Pro

Leu

Asn

Val

Glu

Lys

Thr

130

Trp

Glu

Leu

Lys

Glu

210

Gly

Ser

Leu

Glu

Ala

Val

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Gly

Gly

Asp

Lys

Ser

Lys

100

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Gly

Pro
260

Leu

Thr

vVal

85

Cys

Ser

Pro

Val

Gly

165

Asp

Trp

His

Gly

Gly

245

Gly

Gly

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Gly

Arg

Trp

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His

215

Gly

Ser

Cys

Ala

Arg

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

Ser

Gly

Cys

Asp

48313

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

Gly

Gly

Arg

265

Trp

Glu

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln

Gly

Gly

250

Leu

Val

26/126

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Gly

His

Leu

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser

220

Gly

Ser

Thr

Ser

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Ser

Gly

Val

Pro

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Gly

Asp

Arg

270

Arg

Thr

Asn

95

Pro

Gln

Val

Val

Pro

175

Thr

Val

Leu

Gly

His

255

Ala

Glu

Tyr

80

Gly

Ile

Val

Ser

Glu
160

Pro ‘

vVal

Met

Ser

Gly

240

Cys

Ser

vVal
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Gln Val
290

Asn Met
305

Thr Val

Leu Ile

Leu Leu

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

<220>
<223>

<400>
Asp Lys
1

Gly Pro

Ile Ser

Glu Asp
50

His Asn
65

Arg Vval

275

Thr

His

Pro

Gln

Ala
355

18
227
PRT

Met

Ala

Ala

Lys

340

Lys

Trinh tu

trinh tuy

18

Thr

Ser

Arg

35

Pro

Ala

Val

His

Val

20

Thr

Glu

Lys

Ser

Gln

Pro

325

Thr

Asp

nhan tao

Ile

Ile

310

Cys

Asn

Cys

Gly

295

Lys

Cys

Thr

His

280

Ala

Thr

vVal

Thr

Cys
360

polypeptit tdng

Thr

Phe

Pro

Val

Thr

vVal

Cys

Leu

Glu

Lys

Lys

70

Leu

Pro

Phe

Val

Phe

55

Pro

Thr

Pro

Pro

Thr

40

Asn

Arg

vVal

48313

Cys

Ser

Pro

Val

345

Ile

hop

Cys

Pro

25

Cys

Trp

Glu

Leu

Pro

Leu

Ala
330

Pro

10

Lys

Val

Tyr

Glu

His

27/126

285

Ser Gln Phe

His

315

Ser

Leu

Ala

Pro

vVal

Val

Gln

75

Gln

300

Arg

Tyr

Gln

Pro

Lys

Val

Asp

Tyr

Asp

Leu

Asn

Thr

Ala

Asp

Asp

45

Gly

Asn

Trp

Arg Ala Ala

Lys Pro Asp

320

Pro Met Val

335

Tyr Asp Asp

350

Leu

Thr

30

Val

Val

Ser

Leu

Ala

15

Leu

Ser

Glu

Thr

Asn

Met

His

Val

Tyr

80

Gly

125/234



Lys Glu

Glu Lys

Tyr Thr
130

Leu Ser
145

Trp Glu

Val Leu

Asp Lys

His Glu
210

Pro Gly
225

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

<220>
<223>

<400>

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

19
4
PRT

Trinh ty nhan tao

Lys

100

Ile

Pro

Ala

Asn

Ser

180

Arg

Leu

85

Cys

Ser

Pro

val

Gly

165

Asp

Trp

His

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His
215

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

48313

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

trinh tu polypeptit tdng hop

19

Gly Gly Gly Ser

1

<210> 20

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln

28/126

Ala

Pro

Thr

Ser

155

Tyr

Val

Phe

Lys

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

95

Pro

Gln

val

Val

Pro

175

Thr

vVal

Leu

Ile

Val

Ser

Glu

160

Pro

Val

Met

Ser

126/234



<211>
<212>
<213>

<220>
<223>

<400>

5
PRT
Trinh tu

trinh tu

20

Gly Gly Gly Gly

1

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

<220>
<223>

<400>

21

4

PRT
Trinh tuy

trinh tu

21

Gly Gly Ser Gly

1

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

<220>
<223>

<400>

22

5

PRT
Trinh tu

trinh tu

22

Gly Gly Ser Gly

1

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

<220>
<223>

<400>

23

5

PRT
Trinh tu

trinh tu

23

Gly Ser Gly Ser

1

48313

nhdn tao

polypeptit téng hop

Ser

nhdn tao

polypeptit tdng hop

nhan tao

polypeptit tdéng hop

Gly

nhén tao

polypeptit tdng hop

Gly

29/126
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

24

5

PRT
Trinh tu

trinh tu

24

Gly Ser Gly Gly

1

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

<220>
<223>

<400>

25

5

PRT
Trinh tuy

trinh tu

25

Gly Gly Gly Ser

1

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

<220>
<223>

<400>

26

5

PRT
Trinh tu

trinh tu

26

Gly Ser Ser Ser

1

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

<220>
<223>

<400>

27

5

PRT
Trinh tu

trinh tu

27

Gly Gly Gly Gly

48313

nhdn tao

polypeptit tdng hop

Gly

nha&n tao

polypeptit téng hop

Gly

nhédn tao

polypeptit tdng hop

Gly

nhdn tao

polypeptit tdng hop

Gly

30/126
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu Gly Gly Gly Ser

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Pro Xaa Xaa Xaa

1

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

<220>
<223>

<220>
<221>
<222>

28
5
PRT

Trinh ty nhan tao

48313

trinh tu polypeptit téng hop

28

29
4
PRT

Trinh tu nhén tao

trinh tu polypeptit téng hop

PAC DPIEM KHAC
(2) ..

(3)

axit amin & vi tri nay cé th& 13a axit amin bt ky

DAC PIEM KHAC
(4)..

(4)

axit amin & vi tri nay cé thé 1la axit amin ky nudc bat ky

29

30
5
PRT

Trinh ty nhén tao

trinh tu polypeptit tdéng hop

PAC PIEM KHAC
(2) ..

(3)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Pro Xaa Xaa Xaa Xaa

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Pro Xaa Gly Met Thr Ser

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

48313

axit amin & vi tri nay cé thé 1la axit amin bt ky

DAC DPIEM KHAC
(4) ..

(4)

axit amin & vi tri nay cé thé 13 axit amin ky nuéc bat ky

PAC PIEM KHAC
(5) .

- (5)

axit amin & vi tri nay cé th& 1a Ser hodc Thr bat ky

30

31
6
PRT

Trinh ty nhdn tao

trinh tu polypeptit tdng hop

DAC PIEM KHAC
(2).

. (2)

axit amin & vi tri nay cé thé 1a Leu hodc Gln

31

32
5
PRT

Trinh ty nhdn tao

trinh tu polypeptit tdng hop

PAC PIEM KHAC
(2)..

(2)

axit amin & vi tri nay cé thé la Leu hodc Gln

32
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Pro Xaa Gly Met

1

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

<220>
<223>

<400>

33
10
PRT
Trinh tu

trinh tu

33

Cys Gly Leu Val

1

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

<220>
<223>

<400>

34
12
PRT
Trinh tuy

trinh tu

34

Ser Leu Leu Lys

1

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

<220>
<223>

<400>

35

12

PRT
Trinh tu

trinh tu

35

Ser Leu Leu Ile

1

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

<220>
<223>

36
12
PRT
Trinh tu

trinh tuy

Thr

nhé&n tao

48313

polypeptit tdng hop

Pro Ala Gly Ser Gly Pro

5

nhdn tao

10

polypeptit tdng hop

Ser Arg Met Val Pro Asn Phe Asn

5

nhé&n tao

10

polypeptit téng hop

Ala Arg Arg Met Pro Asn Phe Asn

5

nhén tao

10

polypeptit tdng hop
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<400>

36

Ser Lys Leu Val

1

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

<220>
<223>

<400>

37
12
PRT
Trinh tuy

trinh tu

37

Ser Ser Tyr Leu

1

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

<220>
<223>

<400>

38

12

PRT
Trinh tu

trinh ty

38

Arg Pro Lys Pro

1

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

<220>
<223>

<400>

39

12

PRT
Trinh tu

trinh tu

39

Ser Leu Arg Pro

1

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

<220>

40
12
PRT
Trinh ty

Gln Ala Ser Ala Ser Gly Val Asn

5

nhan tao

48313

10

polypeptit tdng hop

Lys Ala Ser Asp Ala Pro Asp Asn

5

nhan tao

10

polypeptit tdng hop

Gln Gln Phe Phe Gly Leu Met Asn

5

nhén tao

10

polypeptit téng hop

Leu Ala Leu Trp Arg Ser Phe Asn

5

nhén tao

10
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<223> trinh tuy
<400> 40

Ser Pro Gln Gly
1

<210> 41
<211> 14
<212> PRT

<213> Trinh tuy

<220>
<223> trinh tu

<400> 41

Asp Val Asp Glu
1

<210> 42
<211> 12
<212> PRT

<213> Trinh tu

<220>
<223> trinh tu

<400> 42

Ser Leu Pro Leu
1

<210> 43
<211> 12
<212> PRT

<213> Trinh ty

<220>
<223> trinh tu

<400> 43

Ser Leu Leu Ile
1

<210> 44
<211> 12
<212> PRT

<213> Trinh tu

48313

polypeptit tdéng hop

Ile Ala Gly Gln Arg Asn Phe Asn

5

nhdn tao

10

polypeptit tdng hop

Arg Asp Val Arg Gly Phe Ala Ser Phe Leu

5

nhan tao

10

polypeptit tdng hop

Gly Leu Trp Ala Pro Asn Phe Asn

5

nhan tao

10

polypeptit tdng hop

Phe Arg Ser Trp Ala Asn Phe Asn

5

nhan tao

10
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<220>
<223> trinh tu

<400> 44

Ser Gly Val Val
1

<210> 45
<211> 12
<212> PRT

<213> Trinh tu

<220>
<223> trinh tuy

<400> 45

Ser Leu Gly Pro
1

<210> 46
<211> 12
<212> PRT

<213> Trinh tu

<220>
<223> trinh tu

<400> 46

Lys Lys Ser Pro
1

<210> 47
<211> 12
<212> PRT

<213> Trinh tu

<220>
<223> trinh tu

<400> 47

Pro Gln Gly Leu

1
<210> 48
<211> 12

48313

polypeptit téng hop

Ile Ala Thr Val Ile Val Ile Thr

5

nhédn tao

10

polypeptit tdng hop

Gln Gly Ile Trp Gly Gln Phe Asn

5

nhan tao

10

polypeptit tdng hop

Gly Arg Val Val Gly Gly Ser Val

5

nhdn tao

10

polypeptit tdng hop

Leu Gly Ala Pro Gly Ile Leu Gly

5

10
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<212>
<213>

<220>
<223>

<400>

PRT
Trinh tu

trinh tu

48

Gly Gly Gly Ser

1

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

<220>
<223>

<400>

49

12

PRT
Trinh tu

trinh tu

49

Gly Pro Gln Gly

1

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

<220>
<223>

<400>

50
12
PRT
Trinh tuy

trinh tu

50

Gly Gly Ser Gly

1

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

<220>
<223>

<400>

51
12
PRT
Trinh tu

trinh tu

51

Ser Leu Ser Ala

1

nhdn tao

48313

polypeptit tdng hop

Gly Gly Gly Ser Ile Glu Gly Arg

5

nhdn tao

10

polypeptit tdng hop

Leu Ala Gly Gln Arg Gly Ile Val

5

nhé&n tao

10

polypeptit tdng hop

Gln Arg Gly Arg Lys Ala Leu Glu

5

nhdn tao

10

polypeptit tdng hop

Leu Leu Ser Ser Asp Ile Phe Asn

5

10
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

52

12

PRT
Trinh tu

trinh tu

52

Ser Leu Pro Arg

1

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

<220>
<223>

<400>

53

12

PRT
Trinh tu

trinh tu

53

Ser Leu Leu Gly

1

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

<220>
<223>

<400>

54
12
PRT
Trinh tu

trinh tu

54

Phe Phe Lys Asn

1

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

<400>

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly

1

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met

55
227
PRT

nhan tao

48313

polypeptit téng hop

Phe Lys Ile Ile Gly Gly Phe Asn

5

nhan tao

10

polypeptit tdng hop

Ile Ala Val Pro Gly Asn Phe Asn

5

nhédn tao

10

polypeptit téng hop

Ile Val Thr Pro Arg Thr Pro Pro

5

Nguodi hién dai

55

5

10

10
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Ile

Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro
225

Ser

Asp

50

Asn

Val

Glu

Lys

Thr

130

Thr

Glu

Leu

Lys

Glu

210

Gly

Arg

35

Pro

Ala

Val

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

20

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Pro

Val

Thr

Val

85

Cys

Ser

Pro

Val

Gly

165

Asp

Trp

His

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Val

Phe

55

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His
215

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

48313

25

Cys

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

Val

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln

39/126

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Val

Asp

Tyr

Asp

IJeu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

30

vVal

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Pro

175

Thr

Val

Leu

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

Val

Met

Ser

137/234



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

<220>
<223>

<400>

accatggaca tgagggtccc cgctcagctc ctggggctcc tgctactctg gctccgaggt

60
gccagat

69

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

<220>
<223>

<400>
Met Asp

1

Leu Arg

Ala Pro

Pro Lys
50

Val Val
65

Val Asp

Gln Tyr

56
69
ADN

Trinh ty nhédn tao

48313

trinh tu polypeptit tdng hop

56

gt

57
383
PRT

Trinh tu

trinh tu

57

Met

Gly

Ala

35

Asp

Asp

Gly

Asn

Arg

Ala

20

Leu

Thr

Val

Val

Ser
100

nhédn tao

polypeptit téng

Val Pro

Arg Cys

Ala Gly

Leu Met

Ser His

70

Glu Val
85

Thr Tyr

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

hop

Leu

Thr

25

Ser

Arg

Pro

Ala

val
105

Leu

10

His

Val

Thr

Glu

Lys

Ser

40/126

Gly

Thr

Phe

Pro

Val

75

Thr

Val

Leu

Cys

Leu

Glu

60

Lys

Lys

Leu

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Leu

Pro

30

Pro

Thr

Asn

Arg

Val
110

Leu

15

Cys

Pro

Cys

Trp

Glu

95

Leu

Trp

Pro

Lys

Val

Tyr

80

Glu

His

138/234



Gln

Ala

Pro

145

Thr

Ser

Tyr

Tyr

Phe

225

Lys

Gly

Gly

His

Leu

305

Ser

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

Gly

Ser

Thr

290

Ser

Gln

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Ser

Gly

275

Val

Pro

Phe

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Gly

260

Asp

Arg

Arg

Arg

Asn

Pro

Gln

Val

165

Val

Pro

Thr

Val

Leu

245

Gly

His

Ala

Glu

Ala

Gly

Ile

Val

150

Ser

Glu

Pro

Val

Met

230

Ser

Gly

Cys

Ser

Val

310

Ala

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

Gly

Pro

Leu

295

Gln

Asn

Glu

120

Lys

Thr

Tyr

Glu

Leu

200

Lys

Glu

Gly

Ser

Leu

280

Glu

vVal

Met

48313

Tyr Lys

Thr Ile

Leu Pro

Cys Leu
170

Ser Asn
185

Asp Ser

Ser Arg

Ala Leu

Lys Gly
250

Gly Gly

265

Gly Pro

Asp Leu

Thr Met

His Ala

41/126

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His

235

Gly

Gly

Gly

Gly

Cys

315

Gln

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

Gly

Gly

Arg

Trp

300

Ile

Ile

Val
125

Ala

Arg

Pro

Ser

205

Gln

His

Gly

Ser

Cys

285

Ala

Gly

Lys

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Gly

270

Cys

Asp

Ala

Thr

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Gly

255

Gly

Arg

Trp

Cys

Ser

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln

240

Gly

Gly

Leu

Val

Pro

320

Leu

139/234



His Arg

Ser Tyr

Leu Gln
370

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

<220>
<223>

<400>
Met Asp

1

Leu Arg

Ala Pro

Pro Lys

50

Val Val

65

Val Asp

Gln Tyr

Gln Asp

Leu

Asn
355

Thr

58
249
PRT

Lys
340

Pro

Tyr

Trinh tu

trinh tu

58

Met

Gly

Ala

35

Asp

Asp

Gly

Asn

Trp

Arg

Ala

20

Leu

Thr

Val

Val

Ser

100

Leu

325

Pro Asp Thr

Met Val Leu

Asp Asp Leu

375

nhén tao

Val

Ile
360

Leu

polypeptit tdng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Cys

Gly

Met

His

70

Val

Tyr

Gly

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Lys

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

Glu

48313

Pro
345

Gln

Ala

hop

Leu

Thr

25

Ser

Pro

Ala

Val

105

Tyr

330

Ala

Lys

Lys

Leu

10

His

Val

Thr

Glu

Lys

Ser

Lys

42/126

Pro Cys

Thr Asp

Asp

Gly

Thr

Phe

Pro

Val

75

Thr

Val

Cys

Cys
380

Leu

Cys

Leu

Glu

60

Lys

Lys

Leu

Lys

Cys

Thr

365

His

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Val

Val
350

Gly

Cys

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

110

Ser

335

Pro

Val

Ile

Leu

15

Cys

Pro

Cys

Trp

Glu

95

Leu

Asn

Ala

Ser

Trp

Pro

Lys

Val

Tyr

80

Glu

His

Lys

140/234



115

Ala Leu Pro Ala
130

Pro Arg Glu Pro
145

Thr Lys Asn Gln

Ser Asp Ile Ala
180

Tyr Lys Thr Thr
195

Thr Ser Lys Leu
210

Phe Ser Cys Ser
225

Lys Ser Leu Ser

<210> 59
<211> 383
<212> PRT

<213> Trinh tu

<220>
<223> trinh tu

<400> 59
Met Asp Met Arg

1

Leu Arg Gly Ala
20

Ala Pro Ala Leu

120

Pro Ile Glu Lys
135

Gln Vval Tyr Thr
150

Val Ser Leu Thr
165

Val Glu Trp Glu

Pro Pro Val Leu
200

Thr Val Asp Lys
215

Val Met His Glu
230

Leu Ser Pro Gly
245

nhé&n tao

polypeptit tdng

Val Pro Ala Gln
5

Arg Cys Asp Lys

Ala Gly Gly Pro

48313

Thr

Leu

Cys

Ser

185

Asp

Ser

Ala

Lys

hop

Leu

Thr

25

Ser

125

Ile Ser Lys Ala Lys Gly Gln
140

Pro Pro Ser Arg Glu Glu Met
155 160

Leu Val Lys Gly Phe Tyr Pro
170 175

Asn Gly Gln Pro Glu Asn Asn
190

Ser Asp Gly Ser Phe Phe Leu
205

Arg Trp Gln Gln Gly Asn Val
220

Leu His Asn His Tyr Thr Gln
235 240

Leu Gly Leu Leu Leu Leu Trp
10 15

His Thr Cys Pro Pro Cys Pro
30

Val Phe Leu Phe Pro Pro Lys

43/126
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Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Thr

Phe

225

Lys

Lys

50

vVal

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Thr

vVal

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val

165

Val

Pro

Thr

Val

Leu
245

Met

His

70

Val

Tyr

Gly

Ile

Val

150

Ser

Glu

Pro

Val

Met

230

Ser

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

40

Ser
Asp
Asn
Val
Glu
120
Lys
Thr
Thr
Glu
Leu
200
Lys
Glu

Gly

48313

Arg Thr

Pro Glu

Ala Lys
90

Val Ser
105

Tyr Lys

Thr Ile

Leu Pro

Cys Leu
170

Ser Asn
185

Asp Ser

Ser Arg

Ala Leu

Lys Gly
250

44/126

Pro

vVal

75

Thr

Val

Cys

Ser

Pro
155

Val.

Gly

Asp

Trp

His

235

Gly

Glu

60

Lys

Lys

Leu

Lys

Lys

140

Ser

Gln

Gly

Gln

220

Asn

45

vVal

Phe

Thr

Val

125

Ala

Arg

Pro

Ser

205

Gln

His

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Ser

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Gly
255

vVal

Tyr

80

Glu

His

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln

240

Gly

142/234



Gly Gly

Gly Ser

His Thr
290

Leu Ser
305

Ser Gln

His Arg

Ser Tyr

Leu Gln
370

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

<220>
<223>

<400>

Ser

Gly

275

Vval

Pro

Phe

Leu

Asn

355

Thr

60
249
PRT

Gly

260

Asp

Arg

Arg

Arg

Lys

340

Pro

Tyr

Trinh tu

trinh tu

60

Met Asp Met Arg

1

Leu Arg Gly Ala

20

Ala Pro Ala Leu

35

Gly

His

Ala

Glu

Ala

325

Pro

Met

Asp

Gly

Cys

Ser

val

310

Ala

Asp

Val

Asp

Gly

Pro

Leu

295

Gln

Asn

Thr

Leu

Leu
375

nhédn tao

Ser

Leu

280

Glu

Val

Met

Val

Ile

360

Leu

polypeptit tdng

Val Pro Ala Gln

5

Arg Cys Asp Lys

Ala Gly Gly Pro

40

48313

Gly

265

Gly

Asp

Thr

His

Pro

345

Gln

Ala

hop

Leu

Thr

25

Ser

Gly Gly Gly

Pro Gly Arg

Leu Gly Trp
300

Met Cys Ile
315

Ala Gln Ile
330

Ala Pro Cys

Lys Thr Asp

Lys Asp Cys
380

Leu Gly Leu
10

His Thr Cys

Val Phe Leu

45/126

Ser

Cys

285

Ala

Gly

Lys

Cys

Thr

365

His

Leu

Pro

Gly

270

Cys

Asp

Ala

Thr

Val

350

Cys

Leu

Gly

Arg

Trp

Cys

Ser

335

Pro

Val

Ile

Leu Trp

Gly

Leu

Val

Pro

320

Leu

Ala

Ser

Pro Cys Pro

30

Phe Pro Pro Lys

45

143/234



Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Tyr

Phe

225

Lys

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

<210>

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

61

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val

165

Val

Pro

Thr

Val

Leu
245

Met

His

70

Val

Tyr

Gly

Ile

Val

150

Ser

Glu

Pro

Val

Met

230

Ser

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

Ser

Asp

Asn

Val

Glu

120

Lys

Thr

Tyr

Glu

Leu
200

‘Lys

Glu

Gly

48313

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Ser

185

Asp

Ser

Ala

Lys

Thr

Glu

Lys

90

Ser

Lys

Ile

Pro

Leu

170

Asn

Ser

Arg

Leu

46/126

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His
235

Glu

60

Lys

Lys

Leu

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

vVal

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

Thr

Asn

Arg

vVal

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Tyr

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

vVal
Tyr
80

Glu
His
Lys
Gln
Met
160
Pro
Asn
Leu

Val

Gln
240
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<211>
<212>
<213>

<220>
<223>

<400>
Met Asp

1

Leu Arg

Phe Leu

Pro Glu
50

Val Lys
65

Thr Lys

Val Leu

Cys Lys

Ser Lys

130

Pro Ser
145

Val Lys

Gly Gln

373
PRT

Trinh tu

trinh tu

61

Met

Gly

Phe

35

Val

Phe

Pro

Thr

Val

115

Ala

Arg

Gly

Pro

Arg

Ala

20

Pro

Thr

Asn

Arg

Val:

100

Ser

Lys

Glu

Phe

Glu

nhén tao

polypeptit téng

Val

Arg

Pro

Cys

Trp

Glu

85

Leu

Asn

Gly

Glu

Tyr

165

Asn

Pro

Cys

Lys

Val

Tyr

70

Glu

His

Lys

Gln

Met

150

Pro

Asn

Ala

Ala

Pro

Val

55

Val

Gln

Gln

Ala

Pro

135

Thr

Ser

Tyr

Gln

Pro

Lys

40

Val

Asp

Tyr

Asp

Leu

120

Arg

Lys

Asp

Lys

48313

hop

Leu

Ala

25

Asp

Asp

Gly

Asn

Trp

105

Pro

Glu

Asn

Ile

Thr

Leu

10

Leu

Thr

val

Val

Ser

90

Leu

Ala

Pro

Gln

Ala

170

Thr

47/126

Gly

Ala

Leu

Ser

Glu

75

Thr

Asn

Pro

Gln

Val

155

val

Pro

Leu

Gly

Met

His

60

Val

Tyr

Gly

Ile

Val

140

Ser

Glu

Pro

Leu

Gly

Ile

45

Glu

His

Arg

Lys

Glu

125

Tyr

Leu

Trp

Val

Leu

Pro

30

Ser

Asp

Asn

Val

Glu

110

Lys

Thr

Tyr

Glu

Leu

Leu

15

Ser

Arg

Pro

Ala

val

95

Tyr

Thr

Leu

Cys

Ser

175

Asp

Trp

Val

Thr

Glu

Lys

80

Ser

Lys

Ile

Pro

Leu

160

Asn

Ser
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48313 146/234

180 185 190

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
195 200 205

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
210 215 220

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly
225 230 235 240

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
245 250 255

Gly Gly Ser Gly Gly Gly Gly Ser Gly Asp His Cys Pro Leu Gly Pro
260 265 270

Gly Arg Cys Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu
275 280 285

Gly Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr Met
290 295 300

Cys Ile Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala
305 310 315 320

Gln Ile Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala
325 330 335

Pro Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys
340 345 350

Thr Asp Thr Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys
355 360 365

Asp Cys His Cys Ile

370
<210> 62
<211> 239
<212> PRT

48/126



<213> Trinh tu
<220>

<223> trinh tu
<400> 62

Met Asp Met
1

Leu Arg Gly

Phe Leu Phe
35

Pro Glu Val
50

Val Lys Phe
65

Thr Lys Pro

Val Leu Thr

Cys Lys Val
115

Ser Lys Ala
130

Pro Ser Arg
145

Val Lys Gly

Gly Gln Pro

Arg

Ala

20

Pro

Thr

Asn

Arg

Val

100

Ser

Lys

Glu

Phe

Glu
180

nhén tao

polypeptit tdng

Val

Arg

Pro

Cys

Trp

Glu

85

Leu

Asn

Gly

Glu

Tyr

165

Asn

Pro

Cys

Lys

Val

Tyr

70

Glu

His

Lys

Gln

Met

150

Pro

Asn

Ala

Ala

Pro

Val

55

val

Gln

Gln

Ala

Pro

135

Thr

Gln

Pro

Lys

40

Val

Asp

Tyr

Asp

Leu

120

Arg

Lys

Asp

Lys

48313

hop

Leu

Ala

25

Asp

Asp

Gly

Asn

Trp

105

Pro

Glu

Asn

Ile

Thr
185

Leu

10

Leu

Thr

Val

Val

Ser

90

Leu

Ala

Pro

Gln

Ala

170

Thr

49/126

Gly

Ala

Leu

Ser

Glu

75

Thr

Asn

Pro

Gln

Val

155

Val

Pro

Leu

Gly

Met

His

60

Val

Tyr

Gly

Ile

Val

140

Ser

Pro

Leu

Gly

Ile

45

Glu

His

Arg

Lys

Glu

125

Tyr

Leu

Trp

Val

Leu

Pro

30

Ser

Asp

Asn

val

Glu

110

Lys

Thr

Thr

Glu

Leu
190

Leu

15

Ser

Arg

Pro

Ala

Val

95

Tyr

Thr

Leu

Cys

Ser

175

Asp

Trp

val

Thr

Glu

Lys

80

Ser

Lys

Ile

Pro

Leu

160

Asn

Ser
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Asp Gly Ser Phe

195

Trp Gln Gln Gly

210

His Asn His Tyr

225

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

<220>
<223>

<400>

63
373
PRT

Trinh tu

trinh tu

63

Met Asp Met

1

Leu

Phe

Pro

Val

65

Thr

vVal

Cys

Arg

Leu

Glu

50

Lys

Lys

Leu

Lys

Gly

Phe

35

Val

Phe

Pro

Thr

Val
115

Arg

Ala

20

Pro

Thr

Asn

Arg

val

100

Ser

Phe Leu Thr

Asn Val Phe
215

Thr Gln Lys
230

nhan tao

Ser
200

Ser

Ser

polypeptit tdng

Val Pro Ala

Arg Cys Ala

Pro Lys Pro

Cys Val Vval
55

Trp Tyr Val
70

Glu Glu Gln
85

Leu His Gln

Asn Lys Ala

Gln

Pro

Lys

40

Val

Asp

Tyr

Asp

Leu
120

48313

Lys Leu Thr

Cys Ser Val

Leu Ser

hop

Leu Leu
10

Ala Leu
25

Asp Thr

Asp Val

Gly Val

Asn Ser

90

Trp Leu
105

Pro Ala

50/126

Leu
235

Gly

Ala

Leu

Ser

Glu

75

Thr

Asn

Pro

Val
Met

220

Ser

Leu
Gly
Met
His
60

Val
Tyr

Gly

Ile

Asp Lys Ser Arg
205

His Glu Ala Leu

Pro Gly Lys

Leu Leu Leu Trp
15

Gly Pro Ser Val
30

Ile Ser Arg Thr
45

Glu Asp Pro Glu

His Asn Ala Lys

Arg Val Val Ser
95

Lys Glu Tyr Lys
110

Glu Lys Thr Ile
125

148/234



Ser

Pro

145

Val

Gly

Asp

Trp

His

225

Gly

Gly

Gly

Gly

Cys

305

Gln

Pro

Lys

130

Ser

Lys

Gln

Gly

Gln

210

Asn

Gly

Gly

Arg

Trp

290

Ile

Ile

Cys

Ala

Arg

Gly

Pro

Ser

195

Gln

His

Gly

Ser

Cys

275

Ala

Gly

Lys

Cys

Lys

Glu

Phe

Glu

180

Phe

Gly

Tyr

Ser

Gly

260

Cys

Asp

Ala

Thr

Val

Gly

Glu

Tyr

165

Asn

Phe

Asn

Thr

Gly

245

Gly

Arg

Trp

Cys

Ser

325

Pro

Gln

Met

150

Pro

Asn

Leu

Val

Gln

230

Gly

Gly

Leu

Val

Pro

310

Ala

Pro

135

Thr

Ser

Tyr

Thr

Phe

215

Lys

Gly

Gly

His

Leu

295

Ser

His

Ser

Arg

Lys

Asp

Lys

Ser

200

Ser

Ser

Gly

Ser

Thr

280

Ser

Gln

Arg

Tyr

48313

Glu Pro

Asn Gln

Ile Ala
170

Thr Thr
185

Lys Leu

Cys Ser

Leu Ser

Ser Gly
250

Gly Asp
265

Val Arg

Pro Arg

Phe Arg

Leu Lys

330

Asn Pro

51/126

Gln

Val

155

Val

Pro

Thr

Val

Leu

235

Gly

His

Ala

Glu

Ala

315

Pro

Met

Val

140

Ser

Glu

Pro

Val

Met

220

Ser

Gly

Cys

Ser

Val

300

Ala

Asp

Val

Tyr

Trp

Val

Asp

205

His

Pro

Gly

Pro

Leu

285

Gln

Asn

Thr

Leu

Thr

Thr

Glu

Leu

190

Lys

Glu

Gly

Ser

Leu

270

Glu

Val

Met

Val

Ile

Leu

Cys

Ser

175

Asp

Ser

Ala

Lys

Gly

255

Gly

Asp

Thr

His

Pro

335

Gln

Pro

Leu

160

Asn

Ser

Arg

Leu

Gly

240

Gly

Pro

Leu

Met

Ala

320

Ala

Lys
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340

Thr Asp Thr Gly

355

Asp Cys His Cys

370

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

<220>
<223>

<400>

64
239
PRT

Trinh tu

trinh tu

64

Met Asp Met

1

Leu

Phe

Pro

Val

65

Thr

Val

Cys

Ser

Arg

Leu

Glu

50

Lys

Lys

Leu

Lys

Lys

Gly

Phe

35

vVal

Phe

Pro

Thr

Val

115

Ala

Arg

Ala

20

Pro

Thr

Asn

Arg

Val

100

Ser

Lys

48313

345

350

Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys

Ile

nhén tao

360

polypeptit téng

Val

Arg

Pro

Cys

Trp

Glu

85

Leu

Asn

Gly

Pro

Cys

Lys

Val

Tyr

70

Glu

His

Lys

Gln

Ala

Ala

Pro

Val

55

vVal

Gln

Gln

Ala

Pro

Gln

Pro

Lys

40

Val

Asp

Tyr

Asp

Leu

120

Arg

hop

Leu Leu
10

Ala Leu
25

Asp Thr

Asp Val

Gly Vval

Asn Ser
90

Trp Leu
105

Pro Ala

Glu Pro

52/126

Gly

Ala

Leu

Ser

Glu

75

Thr

Asn

Pro

Gln

Leu

Gly

Met

His

60

Val

Tyr

Gly

Ile

Val

365

Leu

Gly

Ile

45

Glu

His

Arg

Lys

Glu

125

Tyr

Leu

Pro

30

Ser

Asp

Asn

Val

Glu

110

Lys

Thr

Leu

15

Ser

Arg

Pro

Ala

Val

95

Tyr

Thr

Leu

Trp

Val

Thr

Glu

Lys

80

Ser

Lys

Ile

150/234



Pro

145

Val

Gly

Asp

Trp

His
225

130

Ser

Lys

Gln

Gly

Gln

210

Asn

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

<220>
<223>

<400>

Arg

Gly

Pro

Ser

195

Gln

His

65
383
PRT

Glu

Phe

Glu

180

Phe

Gly

Tyr

Trinh tu

trinh tu

65

Met Asp Met

1

Leu Arg Gly

Ala Pro Ala

35

Pro Lys Asp

50

Val Val Asp

Arg

Ala

20

Leu

Thr

Val

Glu

Tyr

165

Asn

Phe

Asn

Thr

Met

150

Pro

Asn

Leu

Val

Gln
230

135

Thr

Ser

Tyr

Tyr

Phe

215

Lys

nhédn tao

Lys

Asp

Lys

Ser

200

Ser

Ser

polypeptit téng

Val

Arg

Ala

Leu

Ser

Pro

Cys

Gly

Met

His

Ala

Asp

Gly

Ile
55

Glu

Gln

Lys

Pro

40

Ser

Asp

48313

Asn Gln

Ile Ala
170

Thr Thr
185

Lys Leu

Cys Ser

Leu Ser

hop

Leu Leu
10

Thr His
25

Ser Val

Arg Thr

Pro Glu

53/126

val
155
Val
Pro
Thr

Val

Leu
235

Gly

Thr

Phe

Pro

Val

140

Ser

Glu

Pro

Val

Met

220

Ser

Leu

Cys

Leu

Glu

60

Lys

Leu

Trp

Val

Asp

205

His

Pro

Leu

Pro

Phe

45

vVal

Phe

Tyr

Glu

Leu

190

Lys

Glu

Gly

Leu

Pro

30

Pro

Thr

Asn

Cys

Ser

175

Asp

Ser

Ala

Lys

Leu

15

Cys

Pro

Cys

Trp

Leu

160

Asn

Ser

Arg

Leu

Trp

Pro

Lys

val

Tyr

151/234



65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Tyr

Phe

225

Lys

Gly

Gly

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

Gly

Ser

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Ser

Gly
275

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Gly

260

Asp

Glu

85

Thr

Asn

Pro

Gln

Val

165

Val

Pro

Thr

val

Leu

245

Gly

His

70

val

Tyr

Gly

Ile

vVal

150

Ser

Glu

Pro

Val

Met

230

Ser

Gly

Cys

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

Gly

Pro

48313

Asn Ala Lys
90

Val Val Ser
105

Glu Tyr Lys
120

Lys Thr Ile

Thr Leu Pro

Trp Cys Leu
170

Glu Ser Asn
185

Leu Asp Ser
200

Lys Ser Arg

Glu Ala Leu

Gly Lys Gly
250

Ser Gly Gly
265

Leu Gly Pro
280

54/126

75

Thr

val

Cys

Ser

Pro

155

val

Gly

Asp

Trp

His

235

Gly

Gly

Gly

Lys

Leu

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

Gly

Gly

Arg

Pro

Thr

Val

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

Gly

Ser

Cys
285

Arg

Val

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Ser

Gly

270

Cys

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Gly

255

Gly

Arg

80

Glu

His

Lys

Gln

Met

160

Pro

Asn

Leu

vVal

Gln

240

Gly

Gly

Leu

152/234



His Thr
290

Leu Ser
305

Ser Gln

His Arg

Ser Tyr

Leu Gln
370

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

<220>
<223>

<400>

Met Asp
1

Leu Arg

Ala Pro

Pro Lys
50

Val Val
65

Val

Pro

Phe

Leu

Asn

355

Thr

66
249
PRT

Arg

Arg

Arg

Lys

340

Pro

Tyr

Trinh tu

trinh tu

66

Met

Gly

Ala

35

Asp

Asp

Arg

Ala

20

Leu

Thr

Val

Ala

Glu

Ala

325

Pro

Met

Asp

Ser

val

310

Ala

Asp

Val

Asp

Leu

295

Gln

Asn

Thr

Leu

Leu
375

nhén tao

Glu

Val

Met

vVal

Ile

360

Leu

polypeptit téng

Val

Arg

Ala

Leu

Ser

Pro

Cys

Gly

Met

His
70

Ala

Asp

Gly

Ile

55

Glu

Gln

Lys

Pro

40

Ser

Asp

48313

Asp

Thr

His

Pro

345

Gln

Ala

hop

Leu

Thr

25

Ser

Arg

Pro

Leu

Met

Ala

330

Ala

Lys

Lys

Leu

10

His

Val

Thr

Glu

55/126

Gly

Cys

315

Gln

Pro

Thr

Asp

Gly

Thr

Phe

Pro

Val
75

Trp

300

Ile

Ile

Cys

Asp

Cys
380

Leu

Cys

Leu

Glu

60

Lys

Ala

Gly

Lys

Cys

Thr

365

His

Leu

Pro

Phe

45

Val

Phe

Asp

Thr

Val

350

Gly

Cys

Leu

Pro

30

Pro

Thr

Asn

Trp

Cys

Ser

335

Pro

Val

Ile

Leu

15

Cys

Pro

Cys

Trp

val

Pro

320

Leu

Ala

Ser

Trp

Pro

Lys

val

Tyr
80

153/234



Val Asp

Gln Tyr

Gln Asp

Ala Leu
130

Pro Arg
145

Thr Lys

Ser Asp

Tyr Lys

Val Ser
210

Phe Ser
225

Lys Ser

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

67
380
PRT
Trinh tu

trinh tu

67

Glu

85

Thr

Asn

Pro

Gln

Val

165

val

Pro

Thr

Val

Leu
245

nhén tao

Val

Tyr

Gly

Ile

Val

150

Ser

Glu

Pro

Val

Met

230

Ser

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

Asn

Val

Glu

120

Lys

Thr

Ser

Glu

Leu

200

Lys

Glu

Gly

48313

Ala Lys
90

Val Ser

105

Tyr Lys

Thr Ile

Leu Pro

Cys Ala
170

Ser Asn

185

Asp Ser

Ser Arg

Ala Leu

Lys

polypeptit tdng hop

56/126

Thr

Val

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His
235

Lys

Leu

Lys

Lys

140

Lys

Gln

Gly

Gln

220

Asn

Pro

Thr

Val

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

Arg

vVal

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Glu

His

Lys

Gln

Met

160

Pro

Asn

Leu

vVal

Gln
240

154/234



48313 155/234

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
50 55 60

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Ser Cys Ala Val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
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210

Phe Ser
225

Lys Ser

Gly Gly

Gly Ser

Arg Ala
290

Arg Glu
305

Arg Ala

Lys Pro

Pro Met

Tyr Asp

370

<210>

Cys

Leu

Ser

Cys

275

Ser

Val

Ala

Asp

vVal

355

Asp

68

<211> 249

<212>
<213>

<220>
<223>

<400>

PRT
Trinh tu

68

Ser

Ser

Gly

260

Pro

Leu

Gln

Asn

Thr

340

Leu

Leu

trinh tu

Met Asp Met Arg

Val

Leu

245

Gly

Leu

Glu

Val

Met

325

Val

Ile

Leu

nhdn tao

Met

230

Ser

Gly

Gly

Asp

Thr

310

His

Pro

Gln

Ala

215

His

Pro

Gly

Pro

Leu

295

Met

Ala

Ala

Lys

Lys
375

Glu

Gly

Ser

Gly

280

Gly

Cys

Gln

Pro

Thr

360

Asp

48313

Ala Leu

Lys Gly
250

Gly Gly
265

Arg Cys
Trp Ala
Ile Gly
Ile Lys

330

Cys Cys
345

Asp Thr

Cys His

polypeptit téng hop

His

235

Gly

Gly

Cys

Asp

Ala

315

Thr

Val

Gly

Cys

220

Asn

Gly

Gly

Arg

Trp

300

Cys

Pro

Val

Ile
380

His

Gly

Ser

Leu

285

Val

Pro

Leu

Ala

Ser
365

Tyr

Ser

His

Leu

Ser

His

Ser

350

Leu

Thr

Gly

255

Gly

Thr

Ser

Gln

Arg

335

Tyr

Gln

Gln

240

Gly

Gly

Val

Pro

Phe

320

Leu

Asn

Thr

Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

58/126
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48313 157/234

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
50 55 60

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

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

59/126



Phe Ser Cys
225

Lys Ser Leu

<210> 69
<211> 373
<212> PRT

Ser

Ser

<213> Trinh tu

<220>

<223> trinh tu

<400> 69
Met Asp Met
1

Leu Arg Gly

Phe Leu Phe
35

Pro Glu Val
50

Val Lys Phe
65

Thr Lys Pro

Val Leu Thr

Cys Lys Val
115

Ser Lys Ala
130

Arg

Ala

20

Pro

Thr

Asn

Arg

Val

100

Ser

Lys

48313

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln

230

235

Leu Ser Pro Gly Lys

245

nhan tao

polypeptit tdng

Val

Arg

Prb

Cys

Trp

Glu

85

Leu

Asn

Gly

Pro

Cys

Lys

Val

Tyr

70

Glu

His

Lys

Gln

Ala

Ala

Pro

Val

55

Val

Gln

Gln

Ala

Pro
135

Gln

Pro

Lys

40

Val

Asp

Tyr

Asp

Leu

120

Arg

hop

Leu Leu Gly
10

Ala Leu Ala
25

Asp Thr Leu

Asp Val Ser

Gly Val Glu
75

Asn Ser Thr
90

Trp Leu Asn
105

Pro Ala Pro

Glu Pro Gln

60/126

Leu

Gly

Met

His

60

Val

Leu

Gly

Ile

45

Glu

His

Tyr Arg

Gly

Ile

vVal
140

Lys

Glu
125

Tyr

Leu

Pro

30

Ser

Asp

Asn

Val

Glu

110

Lys

Thr

Leu

15

Ser

Arg

Pro

Ala

Val

95

Tyr

Thr

Leu

240

Trp

Val

Thr

Glu

Lys

80

Ser

Lys

Ile

Pro

158/234



Pro

145

Val

Gly

Asp

Trp

His

225

Gly

Gly

Gly

Gly

Cys

305

Gln

Pro

Thr

Ser

Lys

Gln

Gly

Gln

210

Asn

Gly

Gly

Arg

Trp

290

Ile

Ile

Cys

Asp

Arg

Gly

Pro

Ser

195

Gln

His

Gly

Ser

Cys

275

Ala

Gly

Lys

Cys

Thr

Glu

Phe

Glu

180

Phe

Gly

Tyr

Ser

Gly

260

Cys

Asp

Ala

Thr

Val

340

Gly

Glu

Tyr

165

Asn

Phe

Asn

Thr

Gly

245

Gly

Arg

Trp

Cys

Ser
325

Pro

vVal

Met

150

Pro

Asn

Leu

val

Gln

230

Gly

Gly

Leu

val

Pro

310

Leu

Ala

Ser

Thr

Ser

Tyr

Tyr

Phe

215

Lys

Gly

Gly

His

Leu

295

Ser

His

Ser

Leu

Lys

Asp

Lys

Ser

200

Ser

Ser

Gly

Ser

Thr

280

Ser

Gln

Arg

Tyr

Gln

48313

Asn

Ile

Thr

185

Lys

Cys

Leu

Ser

Gly

265

Val

Pro

Phe

Leu

Asn

345

Thr

Gln

Ala

170

Thr

Leu

Ser

Ser

Gly

250

Asp

Arg

Arg

Arg

Lys

330

Pro

Tyr

61/126

vVal

155

Val

Pro

Thr

Val

Leu

235

Gly

His

Ala

Glu

Ala

315

Pro

Met

Asp

Ser

Glu

Pro

Val

Met

220

Ser

Gly

Cys

Ser

Val

300

Ala

Asp

Val

Asp

Leu

Trp

Val

Asp

205

His

Pro

Gly

Pro

Leu

285

Gln

Asn

Thr

Leu

Leu

Trp

Glu

Leu

190

Lys

Glu

Gly

Ser

Leu

270

Glu

Val

Met

Val

Ile

350

Leu

Cys

Ser

175

Asp

Ser

Ala

Lys

Gly

255

Gly

Asp

Thr

His

Pro

335

Gln

Ala

Leu

160

Asn

Ser

Arg

Leu

Gly

240

Gly

Pro

Leu

Met

Ala

320

Ala

Lys

Lys

159/234



355

Asp Cys His Cys

370

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

<220>
<223>

<400>
Met Asp

1

Leu Arg

Phe Leu

Pro Glu
50

val Lys
65

Thr Lys

Val Leu

Cys Lys

Ser Lys

130

Pro Ser

70
239
PRT

Trinh tu

trinh tu

70

Met

Phe

35

Val

Phe

Pro

Thr

Val

115

Ala

Arg

Arg

Ala

20

Pro

Thr

Asn

Arg

Val
100

Ser

Lys

Glu

Ile

nhdn tao

360

polypeptit téng

Val

Arg

Pro

Cys

Trp

Glu

85

Leu

Asn

Gly

Glu

Pro

Cys

Lys

Val

Tyr

70

Glu

His

Lys

Gln

Met

Ala

Ala

Pro

Val

55

Val

Gln

Gln

Ala

Pro

135

Thr

Gln

Pro

Lys

40

Val

Asp

Tyr

Asp

Leu

120

Arg

Lys

48313

hop

Leu

Ala

25

Asp

Asp

Gly

Asn

Trp

105

Pro

Glu

Asn

Leu

10

Leu

Thr

Val

Val

Ser

90

Leu

Ala

Pro

Gln

62/126

Gly

Ala

Leu

Ser

Glu

75

Thr

Asn

Pro

Gln

Val

Leu

Gly

Met

His

60

Val

Tyr

Gly

Ile

Val

140

Ser

365

Leu

Gly

Ile

45

Glu

His

Arg

Lys

Glu

125

Tyr

Leu

Leu

Pro

30

Ser

Asp

Asn

Val

Glu

110

Lys

Thr

Ser

Leu Trp
15

Ser Val

Arg Thr

Pro Glu

Ala Lys

80

Val Ser

95

Tyr Lys

Thr Ile

Leu Pro

Cys Ala

160/234



48313 161/234

145 150 155 160

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

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
180 185 190

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

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
210 215 220

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

225 230 235
<210> 71
<211> 370
<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 71

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Ala Pro Ala Leu Ala Gly Gly Pro Ser Val
20 25 . 30

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
35 40 45

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
50 55 60

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
65 70 75 80

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
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48313 162/234

85 90 95

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
100 105 110

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
115 120 125

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
130 135 140

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Ser Cys Ala
145 150 155 160

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

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
180 185 190

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

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
210 215 220

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly
225 230 235 240

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
245 250 255

Gly Gly Ser Gly Gly Gly Gly Ser Cys Pro Leu Gly Pro Gly Arg Cys
260 265 . 270

Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala
275 280 285

Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly
290 295 300
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48313 163/234

Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys
305 310 315 320

Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys
325 330 335

Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr
340 345 350

Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His
355 360 365

Cys Ile
370

<210> 72

<211> 239

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 72

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Ala Pro Ala Leu Ala Gly Gly Pro Ser Val
20 25 30

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
35 40 45

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
50 55 60

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
65 70 75 80

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
85 90 95
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Val

Cys

Ser

Pro

145

Val

Gly

Asp

Trp

His
225

Leu Thr Val

Lys

Lys

130

Ser

Lys

Gln

Gly

Gln

210

Asn

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

<220>
<223>

<400>

100

Val Ser
115

Ala Lys

Arg Glu

Gly Phe

Pro Glu
180

Ser Phe
195

Gln Gly

His Tyr

73
376
PRT
Trinh tuy

trinh tu

73

Met Asp Met Arg

1

Leu Arg Gly Ala

20

Leu His

Asn Lys

Gly Gln

Glu Met

150

Tyr Pro

165

Asn Asn

Phe Leu

Asn Val

Thr Gln
230

nhén tao

Gln

Ala

Pro

135

Thr

Ser

Tyr

Tyr

Phe

215

Lys

Asp

Leu

120

Arg

Lys

Asp

Lys

Ser

200

Ser

Ser

polypeptit tdng

5

Val Pro Ala Gln

Arg Cys Asp Lys

48313

Trp Leu
105

Pro Ala
Glu Pro
Asn Gln
Ile Ala

170

Thr Thr
185
Lys Leu

Cys Ser

Leu Ser

hop

Asn

Pro

Gln

Val

155

Val

Pro

Thr

Val

Leu
235

Gly

Ile

Val

140

Ser

Glu

Pro

Val

Met

220

Ser

Lys

Glu

125

Tyr

Leu

Trp

Val

Asp

205

His

Pro

Glu

110

Lys

Thr

Trp

Glu

Leu

190

Lys

Glu

Gly

Tyr

Thr

Leu

Cys

Ser

175

Asp

Ser

Ala

Lys

Lys

Ile

Leu

160

Asn

Ser

Arg

Leu

Leu Leu Gly Leu Leu Leu Leu Trp

10

15

Thr His Thr Cys Pro Pro Cys Pro

25

66/126
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48313 165/234

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
50 55 60

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

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

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
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48313 166/234

245 250 255

Gly Gly Ser Gly Gly Gly Gly Ser Ala Arg Asn Gly Thr His Cys Pro
260 265 270

Leu Gly Pro Gly Arg Cys Cys Arg Leu His Thr Val Arg Ala Ser Leu
275 280 285

Glu Asp Leu Gly Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val Gln
290 295 300

Val Thr Met Cys Ile Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn
305 310 315 320

Met His Ala Gln Ile Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr
325 330 335

Val Pro Ala Pro Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu
340 ’ 345 350

Ile Gln Lys Thr Asp Thr Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu
355 360 365

Leu Ala Lys Asp Cys His Cys Ile

370 375
<210> 74
<211> 249
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> trinh ty polypeptit tdng hop

<400> 74

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His'Thr Cys Pro Pro Cys Pro
20 25 30

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
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Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Val

Phe

225

Lys

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Leu Met Ile
55

Ser His Glu
70

Glu Val His
85

Thr Tyr Arg

Asn Gly Lys

Pro Ile Glu
135

Gln Val Tyr
150

Val Ser Leu
165

Val Glu Trp

Pro Pro Val

Thr Val Asp
215

Val Met His
230

Leu Ser Pro
245

40

Ser

Asp

Asn

val

Glu

120

Lys

Thr

Ser

Glu

Leu

200

Lys

Glu

48313

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Ser

185

Asp

Ser

Ala

Lys

Thr

Glu

Lys

90

Ser

Lys

Ile

Pro

Ala

170

Asn

Ser

Arg

Leu

69/126

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His
235

Glu

60

Lys

Lys

Leu

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

45

Val

Phe

Pro

Thr

vVal

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

vVal

Tyr

80

Glu

His

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln
240

167/234



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

<220>
<223>

<400>

75
381
PRT

Trinh tu

trinh tu

75

Met Asp Met

1

Leu

Ala

Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Arg

Pro

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Gly

Ala

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Arg

Ala

20

Leu

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

nhan tao

polypeptit tdéng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val
165

Pro

Cys

Gly

Met

His

70

Val

Tyr

Gly

Ile

Val

150

Ser

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Gln

Lys

Pro

40

Asp

Asn

Val

Glu

120

Lys

Thr

Trp

48313

hop

Leu

Thr

25

Ser

Arg

Pro

Ala

vVal

105

Tyr

Thr

Leu

Cys

Leu

10

His

val

Thr

Glu

Lys

90

Ser

Lys

Ile

Pro

Leu
170

70/126

Gly

Thr

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Leu

Leu

Glu
60

Lys

Lys

Leu

Lys
140

Ser

Lys

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Leu

15

Cys

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr
175

Trp

Pro

Lys

Val

Tyr

80

Glu

His

Lys

Gln

Met
160

Pro

168/234



Ser

Tyr

Tyr

Phe

225

Lys

Gly

Gly

Val

Pro

305

Phe

Leu

Asn

Thr

Asp

Lys

Ser

210

Ser

Ser

Gly

Thr

Arg

290

Arg

Arg

Lys

Pro

Tyr
370

<210>

Ile

Thr

195

Lys

Cys

Leu

Ser

His

275

Ala

Glu

Ala

Pro

Met

355

Asp

76

Ala

180

Thr

Leu

Ser

Ser

Gly

260

Cys

Ser

Val

Ala

Asp

340

Val

Asp

vVal

Pro

Thr

Val

Leu

245

Gly

Pro

Leu

Gln

Asn

325

Thr

Leu

Leu

Glu Trp

Pro Val

Val Asp
215

Met His
230

Ser Pro

Gly Gly

Leu Gly

Glu Asp

295

Val Thr

310

Met His

Val Pro

Ile Gln

Leu Ala
375

Glu

Leu

200

Lys

Glu

Gly

Ser

Pro

280

Leu

Met

Ala

Ala

Lys

360

Lys

48313

Ser

185

Asp

Ser

Ala

Lys

Gly

265

Gly

Gly

Gln

Pro

345

Thr

Asp

Asn

Ser

Arg

Leu

Gly

250

Gly

Arg

Trp

Ile

Ile

330

Cys

Asp

Cys

71/126

Gly

Asp

Trp

His

235

Gly

Gly

Cys

Ala

Gly

315

Lys

Cys

Thr

His

Gln
Gly
Gln
220
Asn
Gly
Gly
Cys
Asp
300
Ala
Thr
Val

Gly

Cys
380

Pro

Ser

205

Gln

His

Gly

Ser

Arg

285

Trp

Cys

Ser

Pro

Val

365

Ile

Glu

190

Phe

Gly

Tyr

Ala

270

Leu

Val

Pro

Leu

Ala

350

Ser

Asn

Phe

Asn

Thr

Gly

255

Arg

His

Leu

Ser

His

335

Ser

Leu

Asn

Leu

Val

Gln

240

Gly

Asn

Thr

Ser

Gln

320

Arg

Tyr

Gln

169/234



<211>
<212>
<213>

<220>
<223>

<400>

249
PRT

Trinh tu

trinh tu

76

Met Asp Met

1

Leu

Ala

Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Arg

Pro

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Gly

Ala

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Arg

Ala

20

Leu

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

nhén tao

polypeptit tdéng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val

165

vVal

Pro

Cys

Gly

Met

His

70

Val

Tyr

Gly

Ile

vVal

150

Ser

Glu

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

Glu

120

Lys

Thr

Ser

Glu

48313

hop

Leu

Thr

25

Ser

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Ser

Leu

10

His

Val

Thr

Glu

Lys

90

Ser

Lys

ile

Pro

Ala
170

Asn

72/126

Gly

Thr

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Gly

Leu

Cys

Leu

Glu

60

Lys

Lys

Leu

Lys

Lys

140

Ser

Lys

Gln

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Pro

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Glu

Leu

15

Cys

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Trp

Pro

Lys

Val

Tyr

Glu

His

Lys

Gln

Met

160

Pro

Asn

170/234



48313 171/234

180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
210 215 220

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys
245

<210> 77
<211> 386
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 77

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
50 55 60

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His

73/126



48313 1721234

100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Prb Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

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

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
245 250 : 255

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
260 265 270

Gly Ser Ala Arg Asn Gly Thr His Cys Pro Leu Gly Pro Gly Arg Cys
275 280 285

Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala
290 295 300

Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly
305 310 315 320

74/126



48313 173/234

Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys
325 330 335

Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys
340 345 350

Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr
355 360 365

Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His
370 375 380

Cys Ile
385

<210> 78

<211> 369

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 78
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
50 55 60

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

75/126



48313 1741234

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

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

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
245 250 255

Gly Gly Ser Asn Gly Thr His Cys Pro Leu Gly Pro Gly Arg Cys Cys
260 265 270

Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp
275 280 285

Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala
290 295 300

Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys Thr

76/126



305

Ser Leu

Pro Ala

Val Ser

Ile

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

<220>
<223>

<400>

Met Asp
1

Leu Arg

Ala Pro

Pro Lys

Val Val

65

Val Asp

Gln Tyr

His Arg

Ser Tyr
340

Leu Gln
355

79
249
PRT
Trinh tu

trinh tu
79

Met Arg

Gly Ala

20

Ala Leu

35

Asp Thr

Asp Val

Gly Val

Asn Ser

Lys Pro Asp

Pro Met Val

Tyr Asp Asp

310
Leu
325
Asn
Thr
nhén tao

360

polypeptit tdéng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Pro

Cys

Gly

Met

His

70

Val

Tyr

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

48313

315

Thr Val Pro Ala Pro

330

Leu Ile Gln Lys Thr

345

Leu Leu Ala Lys Asp

hop

Leu Leu Gly Leu
10

Thr His Thr Cys
25

Ser Val Phe Leu

Arg Thr Pro Glu
60

Pro Glu Val Lys
75

Ala Lys Thr Lys
90

Val Ser Val Leu

77/126

365

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Cys Cys

Asp
350

Cys

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

335

Thr

His

Leu

15

Cys

Pro

Cys

Trp

Glu
95

Leu

320

Val

Gly

Cys

Trp

Pro

Lys

Val

Tyr

80

Glu

His

175/234



Gln

Ala

Pro

145

Thr

Ser

Tyr

Val

Phe

225

Lys

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

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

<220>
<223>

<400>

Trp
115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

80
384
PRT

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Trinh tu

trinh tu

80

Met Asp Met Arg

1

Leu Arg Gly Ala

Asn

Pro

Gln

vVal

165

vVal

Pro

Thr

Val

Leu
245

nhén tao

Gly

Ile

Val

150

Ser

Glu

Pro

Val

Met

230

Ser

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

Glu

120

Lys

Thr

Ser

Glu

Leu

200

Lys

Glu

Gly

48313

105

Tyr Lys
Thr Ile
Leu Pro
Cys Ala

170
Ser Asn
185
Asp Ser
Ser Arg

Ala Leu

Lys

polypeptit téng hop

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His
235

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

val

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln
240

Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

5

10

15

Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

78/126
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Ala

Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Tyr

Phe
225

Pro

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ala

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

20

Leu

Thr

vVal

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

val
165
vVal
Pro

Thr

Val

Gly

Met

His

70

Val

Tyr

Gly

Ile

vVal

150

Ser

Glu

Pro

val

Met
230

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

40

Ser

Asp

Asn

Val

Glu

120

Lys

Thr

Trp

Glu

Leu

200

Lys

Glu

48313

25

Ser

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Ser

185

Asp

Ser

Ala

Val

Thr

Glu

Lys

90

Ser

Lys

Ile

Pro

Leu

170

Asn

Ser

Arg

Leu

79/126

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His
235

Leu

Glu

60

Lys

Leu

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

Phe

45

Val

Phe

Pro

Thr

Val

125

Ala

Arg

Glyv

Pro

Ser

205

Gln

His

30

Pro

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Tyr

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Lys

Val

Tyr

80

Glu

His

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln
240

177/234



48313 178/234

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
245 250 255

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
260 265 270

Gly Ser Asn Gly Thr His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg
275 280 285

Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp Trp
290 295 300

Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala Cys
305 310 315 320

Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys Thr Ser
325 330 335

Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val Pro
340 345 350

Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr Gly Val
355 360 365

Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile

370 375 380
<210> 81
<211> 249
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 81

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

80/126



48313 179/234

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

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

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Ser Cys Ala val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
210 215 220

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys

81/126



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

<220>
<223>

<400>
Met Asp
1

Leu Arg

Ala Pro

Pro Lys
50

Val Vval
65

Val Asp

Gln Tyr

Gln Asp

Ala Leu
130

Pro Arg
145

Thr Lys

82
383
PRT
Trinh tu

trinh tu
82

Met Arg

Gly Ala
20

Ala Leu
35

Asp Thr

Asp Val

Gly Val

Asn Ser

100

Trp Leu

115

Pro Ala

Glu Pro

Asn Gln

245

nhan tao

polypeptit tdng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val

Pro

Cys

Gly

Met

His

70

Val

Tyr

Gly

Ile

Val

150

Ser

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Gln

Lys

Pro

40

Asp

Asn

Val

Glu

120

Lys

Thr

Trp

48313

hop

Leu

Thr

25

Ser

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Leu

10

His

Val

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Leu

82/126

Gly

Thr

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Leu

Cys

Leu

Glu

60

Lys

Lys

Leu

Lys

Lys

140

Ser

Lys

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Leu

15

Cys

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

Trp

Pro

Lys

vVal

Tyr

80

Glu

His

Lys

Gln

Met

160

Pro

180/234



48313 | 181234

165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

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

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
245 250 255

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
260 265 270

Gly Ser Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg Leu
275 280 285

His Thr Val Asn Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp Trp Val
290 295 300

Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala Cys Pro
305 310 315 320

Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys Thr Ser Leu
325 330 335

His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val Pro Ala
340 345 350

Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr Gly Val Ser
355 360 365

Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile
370 375 380

83/126



<210> 83

<211> 249
<212> PRT
<213> Trinh tu
<220>

<223> trinh ty
<400> 83

Met Asp Met
1

Leu Arg Gly

Ala Pro Ala
35

Pro Lys Asp
50

Val Val Asp
65

Val Asp Gly

Gln Tyr Asn

Gln Asp Trp
115

Ala Leu Pro
130

Pro Arg Glu
145

Thr Lys Asn

Arg

Ala

20

Leu

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

nhdn tao

polypeptit tdéng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val
165

Pro

Cys

Gly

Met

His

70

Val

Tyr

Gly

Ile

Val

150

Ser

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

Glu

120

Lys

Thr

Ser

48313

hop

Leu

Thr

25

Ser

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Leu

10

His

Val

Thr

Glu

Lys

90

Ser

Ile

Pro

Ala
170

84/126

Gly

Thr

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Leu

Cys

Leu

Glu

60

Lys

Lys

Leu

Lys

Lys

140

Ser

Lys

Leu

Pro

Phe

45

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Leu

Pro

30

Pro

Thr

Asn

Arg

vVal

110

Ser

Lys

Glu

Phe

Leu Trp
15

Cys Pro

Pro Lys

Cys Val

Trp Tyr
80

Glu Glu
95

Leu His

Asn Lys

Gly Gln

Glu Met

160

Tyr Pro
175

182/234



48313 183/234

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
210 215 220

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys

245
<210> 84
<211> 383
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 84

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
50 55 60

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

85/126



Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Tyr

Phe

225

Lys

Gly

Gly

His

Leu

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

Gly

Ser

Thr

290

Ser

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Ser

Gly

275

Val

Pro

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Gly

260

Asp

Arg

Arg

Thr

Asn

Pro

Gln

Val

165

val

Pro

Thr

Val

Leu

245

Gly

His

Ala

Glu

Tyr

Gly

Ile

Val

150

Ser

Glu

Pro

Val

Met

230

Ser

Gly

Cys

Asn

Val

Arg
Lys
Glu
135
Tyr
Leu
Trp
Val
Asp
215
His
Pro
Gly
Pro
Leu

295

Gln

Val

Glu

120

Lys

Thr

Trp

Glu

-Leu

200

Lys

Glu

Gly

Ser

Leu

280

Thr

Val

48313

Val

105

Tyr

Thr

Leu

Cys

Ser

185

Asp

Ser

Ala

Lys

Gly

265

Gly

Asp

Thr

Ser

Lys

Ile

Pro

Leu

170

Asn

Ser

Arg

Leu

Gly

250

Gly

Pro

Leu

Met

86/126

Val

Cys

Ser

Pro

155

Val

Gly G

Asp

Trp

His

235

Gly

Gly

Gly

Gly

Cys

Leu

Lys

Lys

140

Ser

Lys

Gly

Gln

220

Asn

Gly

Gly

Arg

Trp

300

Ile

Thr
Val
125
Ala
Arg
Gly
Pro
Ser
205
Gln
His
Gly
Ser
Cys
285

Ala

Gly

Val
110
Ser
Lys
Glu

Phe

Glu
190
Phe
Gly
Tyr
Ser
Gly
270
Cys

Asp

Ala

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Gly

255

Gly

Arg

Trp

Cys

His

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln

240

Gly

Gly

Leu

Val

Pro

184/234



305

Ser Gln Phe Arg

His Arg Leu Lys
340

Ser Tyr Asn Pro
355

Leu Gln Thr Tyr

370
<210> 85
<211> 249
<212> PRT

<213> Trinh tu

<220>
<223> trinh tu

<400> 85

Met Asp Met Arg
1

Leu Arg Gly Ala
20

Ala Pro Ala Leu
35

Pro Lys Asp Thr
50

Val Val Asp Val
65

Val Asp Gly Val

Gln Tyr Asn Ser

Ala

325

Pro

Met

Asp

310

Ala

Asp

vVal

Asp

Asn

Thr

Leu

Leu
375

nhén tao

Met

Val

Ile

360

Leu

polypeptit tdng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Pro

Cys

Gly

Met

His

70

Val

Tyr

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

48313

His

Pro

345

Gln

Ala

hop

Leu

Thr

25

Ser

Arg

Pro

Ala

Val

Ala

330

Ala

Lys

Lys

Leu

10

His

Val

Thr

Glu

Lys

90

Ser

87/126

315

Gln

Pro

Thr

Asp

Gly

Thr

Phe

Pro

Val

75 -

Thr

Val

Ile

Cys

Asp

Cys
380

Leu

Cys

Leu

Glu

€0

Lys

Lys

Leu

Lys

Cys

Thr

365

His

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Thr

Val

350

Gly

Cys

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

320

Ser Leu

335

Pro Ala

Val Ser

Ile

Leu Trp
15

Cys Pro

Pro Lys

Cys Val

Trp Tyr

Glu Glu

95

Leu His

185/234



48313 186/234

100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Ser Cys Ala Val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
210 215 220

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys
245

<210> 86
<211> 383
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> trinh tu polypeptit téng hop

<400> 86

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

88/126



Ala

Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Tyr

Phe
225

Pro

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ala

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

20

Leu

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val

165

Val

Pro

Thr

Val

Gly

Met

His

70

vVal

Tyr

Gly

Ile

vVal

150

Ser

Glu

Pro

Val

Met
230

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

40

Ser

Asp

Asn

Val

Glu

120

Lys

Thr

Trp

Glu

Leu

200

Lys

Glu

48313

25

Ser

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Ser

185

Asp

Ser

Ala

Val

Thr

Glu

Lys

90

Ser

Lys

Ile

Pro

Leu

170

Asn

Ser

Arg

Leu

89/126

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His
235

Leu

Glu

60

Lys

Leu

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

Phe

45

Val

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

30

Pro

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Lys

Val

Tyr

80

Glu

His

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln
240

187/234



48313 188/234

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
245 250 255

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
260 265 270

Gly Ser Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg Leu
275 280 285

His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp Trp Val
290 295 300

Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala Cys Pro
305 310 315 320

Ser Gln Asn Arg Thr Ala Asn Met His Ala Gln Ile Lys Thr Ser Leu
325 330 335

His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val Pro Ala
340 345 350

Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr Gly Val Ser
355 360 365

Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile

370 375 380
<210> 87
<211> 249
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 87

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

90/126



Ala

Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Val

Phe

225

Lys

Pro

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

Ala

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Leu

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val

165

Val

Pro

Thr

Val

Leu

Gly

Met

His

70

Val

Tyr

Gly

Ile

Val

150

Ser

Glu

Pro

Val

Met

230

Ser

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

vVal

Asp

215

His

Pro

Pro

40

Ser

Asp

Asn

Val

Glu

120

Lys

Thr

Ser

Glu

Leu

200

Lys

Glu

Gly

48313

Ser

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Ser

185

Asp

Ser

Ala

Lys

Val

Thr

Glu

Lys

90

Ser

Lys

Ile

Pro

Ala

170

Asn

Ser

Arg

Leu

91/126

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His
235

Leu

Glu

60

Lys

Leu

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

Phe

45

val

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

Pro

Thr

Asn

Arg

vVal

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Lys

Val

Tyr

80

Glu

His

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln
240

189/234



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

<220>
<223>

<400>
Met Asp

1

Leu Arg

Ala Pro

Pro Lys
50

Val Val
65

Val Asp

Gln Tyr

Gln Asp

Ala Leu
130

Pro Arg
145

Thr Lys

88
383
PRT
Trinh tu

trinh tu
88

Met Arg

Gly Ala
20

Ala Leu
35

Asp Thr

Asp Val

Gly Vval

Asn Ser

100

Trp Leu

115

Pro Ala

Glu Pro

Asn Gln

245

nhdn tao

polypeptit téng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val

Pro

Cys

Gly

Met

His

70

Val

Tyr

Gly

Ile

Val

150

Ser

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Lys

Glu
135

Tyr

Leu

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

Glu

120

Lys

Thr

Trp

48313

hop

Leu

Thr

25

Ser

Arg

Pro

Ala

Val

105

Tyr

Thr

Leu

Cys

Leu

10

His

Val

Thr

Glu

Lys

90

Ser

Lys

Ile

Pro

Leu

92/126

Gly

Thr

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro
155

Val

Leu

Cys

Leu

Glu

60

Lys

Lys

Leu

Lys

Lys

140

Ser

Lys

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Leu

15

Cys

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

Trp

Pro

Lys

Val

Tyr

80

Glu

His

Lys

Gln

Met
160

Pro

190/234



48313 191/234

165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

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

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
245 250 255

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
260 265 270

Gly Ser Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg Leu
275 280 285

His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp Trp Val
290 295 300

Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala Cys Pro
305 310 315 320

Ser Gln Phe Asn Ala Thr Asn Met His Ala Gln Ile Lys Thr Ser Leu
325 330 335

His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val Pro Ala
340 345 350

Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr Gly Val Ser
355 360 365

Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile
370 375 380
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

89
249
PRT

Trinh tu

trinh tu

89

Met Asp Met

1

Leu

Ala

Pro

Val

65

val

Gln

Gln

Ala

Pro

145

Thr

Arg

Pro

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Gly

Ala

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Arg

Ala

20

Leu

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

nhan tao

polypeptit tdéng

Val

Arg

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val
165

Pro

Cys

Gly

Met

His

70

Val

Tyr

Gly

Ile

Val

150

Ser

Ala

Asp

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

Glu

120

Lys

Thr

Ser

48313

hop

Leu Leu
10

Thr His
25

Ser Val
Arg Thr
Pro Glu
Ala Lys

90

Val Ser
105

Tyr Lys

Thr Ile

Leu Pro

Cys Ala
170

94/126

Gly Leu

Thr Cys

Phe Leu

Pro Glu
60

Val Lys
75

Thr Lys

Val Leu

Cys Lys

Ser Lys
140

Pro Ser
155

Val Lys

Leu

Pro

Phe

45

Val

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Leu

15

Cys

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr
175

Trp

Pro

Lys

Val

Tyr

80

Glu

His

Lys

Gln

Met

160

Pro

192/234



48313 193/234

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
210 215 220

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys
245

<210> 90
<211> 383
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh ty polypeptit tdng hop

<400> 90

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
50 55 60

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

95/126



Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Tyr

Phe

225

Lys

Gly

Gly

His

Leu

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

Gly

Ser

Thr

290

Ser

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Ser

Gly

275

val

Pro

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Gly

260

Asp

Arg

Arg

Thr

Asn

Pro

Gln

vVal

165

Val

Pro

Thr

Val

Leu

245

Gly

His

Ala

Glu

Tyr

Gly

Ile

Val

150

Ser

Glu

Pro

Val

Met

230

Ser

Gly

Cys

Ser

Val

Arg

Lys

Glu

135

Tyr

Leu

Trp

vVal

Asp

215

His

Pro

Gly

Pro

Leu

295

Gln

Val

Glu

120

Lys

Thr

Trp

Glu

Leu

200

Lys

Glu

Gly

Ser

Leu

280

Glu

Val

48313

vVal

105

Tyr

Thr

Leu

Cys

Ser

185

Asp

Ser

Ala

Lys

Gly

265

Gly

Asp

Thr

Ser

Lys

Ile

Pro

Leu

170

Asn

Ser

Arg

Leu

Gly

250

Gly

Pro

Leu

Met

96/126

Val

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His

235

Gly

Gly

Gly

Gly

Cys

Leu

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

Gly

Arg

Trp
300

Ile

Thr

Val

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

Gly

Ser

Cys

285

Ala

Gly

Val

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Ser

Asp

Ala

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Gly

255

Gly

Arg

Trp

Cys

His

Lys

Gln

Met

160

Pro

Asn

Leu

Val

Gln

240

Gly

Gly

Leu

Val

Pro

194/234



305

Ser

His

Ser

Leu

Gln

Arg

Tyr

Gln
370

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

<220>
<223>

<400>

Phe

Leu

Asn
355

Thr

91
249
PRT

Arg

Lys

340

Pro

Tyr

Trinh tu

trinh tuy

91

Met Asp Met

1

Leu

Ala

Pro

Val

65

Val

Gln

Arg

Pro

Lys

50

Val

Asp

Tyr

Gly

Ala

35

Asp

Asp

Gly

Asn

Arg

Ala

20

Leu

Thr

Val

Val

Ser

310

Ala Ala Asn

325

Pro Asp Thr

Met Val Leu

Asp Asp Leu
375

nhan tao

Met

Val

Ile

360

Leu

polypeptit téng

Val Pro Ala

Arg Cys Asp

Ala Gly Gly

Leu Met Ile
55

Ser His Glu
70

Glu Val His
85

Thr Tyr Arg

Gln

Lys

Pro

40

Ser

Asp

Asn

Val

48313

His Ala
330

Pro Ala
345

Gln Asn

Ala Lys

hop

Leu Leu
10

Thr His
25

Ser Val

Arg Thr

Pro Glu

Ala Lys

90

Val Ser

97/126

315

Gln

Pro

Thr

Asp

Gly

Thr

Phe

Pro

Val

75

Thr

Val

Ile

Cys

Thr

Cys
380

Leu

Cys

Leu

Glu

60

Lys

Lys

Leu

Lys

Cys

Thr

365

His

Leu

Pro

Phe

45

vVal

Phe

Pro

Thr

Thr

Val

350

Gly

Cys

Leu

Pro

30

Pro

Thr

Asn

Arg

Val

320

Ser Leu

335

Pro Ala

Val

Ile

Leu

15

Cys

Pro

Cys

Trp

Glu

95

Leu

Ser

Trp

Pro

Lys

Val

Tyr

80

Glu

His

195/234



48313 196/234

100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Ser Cys Ala Val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
210 215 220

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

Lys Ser Leu Ser Leu Ser Pro Gly Lys

245
<210> 92
<211> 383
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh tuy polypeptit tdéng hop

<400> 92

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

98/126



48313 197/234

20 25 30

Ala Pro Ala Leu Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
35 40 45

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
50 55 60

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
65 70 75 80

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
85 90 95

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
100 105 110

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
115 120 125

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
130 135 140

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
145 150 155 160

Thr Lys Asn Gln Val Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro
165 170 175

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
180 - 185 190

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
195 200 205

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

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
225 230 235 240

99/126



48313 198/234

Lys Ser Leu Ser Leu Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly
245 250 255

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
260 265 270

Gly Ser Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg Leu
275 280 285

His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp Trp Val
290 295 300

Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala Cys Pro
305 310 315 320

Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys Thr Ser Leu
325 330 335

His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val Pro Ala
340 345 350

Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asn Thr Thr Val Ser
355 360 365

Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile

370 375 380
<210> 93
<211> 249
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 93

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
20 25 30

100/126



Ala

Pro

Val

65

Val

Gln

Gln

Ala

Pro

145

Thr

Ser

Tyr

Val

Phe

225

Lys

Pro

Lys

50

Val

Asp

Tyr

Asp

Leu

130

Arg

Lys

Asp

Lys

Ser

210

Ser

Ser

Ala

35

Asp

Asp

Gly

Asn

Trp

115

Pro

Glu

Asn

Ile

Thr

195

Lys

Cys

Leu

Leu

Thr

Val

Val

Ser

100

Leu

Ala

Pro

Gln

Ala

180

Thr

Leu

Ser

Ser

Ala

Leu

Ser

Glu

85

Thr

Asn

Pro

Gln

Val

165

Val

Pro

Thr

Val

Leu

Gly

Met

His

70

Val

Tyr

Gly

Ile

val

150

Ser

Glu

Pro

Val

Met

230

Ser

Gly

Ile

55

Glu

His

Arg

Lys

Glu

135

Tyr

Leu

Trp

Val

Asp

215

His

Pro

Pro

40

Ser

Asp

Asn

vVal

Glu

120

Lys

Thr

Ser

Glu

Leu

200

Lys

Glu

Gly

48313

Ser Val

Arg Thr

Pro Glu

Ala Lys

20

Val Ser
105

Tyr Lys

Thr Ile

Leu Pro

Cys Ala

170

Ser Asn

185

Asp Ser

Ser Arg

Ala Leu

Lys

101/126

Phe

Pro

Val

75

Thr

Val

Cys

Ser

Pro

155

Val

Gly

Asp

Trp

His
235

Leu

Glu

60

Lys

Lys

Leu

Lys

Lys

140

Ser

Lys

Gln

Gly

Gln

220

Asn

Phe

45

Val

Phe

Pro

Thr

Val

125

Ala

Arg

Gly

Pro

Ser

205

Gln

His

Pro

Thr

Asn

Arg

Val

110

Ser

Lys

Glu

Phe

Glu

190

Phe

Gly

Tyr

Pro

Cys

Trp

Glu

95

Leu

Asn

Gly

Glu

Tyr

175

Asn

Phe

Asn

Thr

Lys

vVal

Tyr

80

Glu

His

Lys

Gln

Met

160

Pro

Asn

Leu

val

Gln
240

199/234



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

<220>
<223>

<400>

94

31

PRT
Trinh ty

trinh tu

94

His Gly Pro Glu

1

Gly Arg Gly His

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

<220>
<223>

<400>

20
95
6
PRT
Trinh tu
trinh tu
95

Ala Arg Asn Gly

1

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

<220>
<223>

<400>

96

8

PRT
Trinh tu

trinh tu

96

Ala Pro Glu Leu

1

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

97

8

PRT
Trinh tu

48313

245

nhé&n tao

polypeptit tdng hop

Gly Leu Arg Val Gly Phe Tyr Glu Ser Asp Val Met

5

Ala Arg Leu Val His Val Glu Glu Pro His Thr

25

nhdn tao

polypeptit tdng hop

Asp His
5
nhan tao

polypeptit tdng hop

Leu Gly Gly Pro
5

nhé&n tao

102/126

30

200/234



<220>
<223> trinh tu

<400> 97

Ala Pro Ala Leu
1

<210> 098
<211> 8
<212> PRT

<213> Trinh tu

<220>
<223> trinh tuy

<400> 98

Ala Pro Ala Leu
1

<210> 99
<211> 8
<212> PRT

<213> Trinh tu

<220>
<223> trinh tu

<400> 99

Ala Pro Glu Leu
1

<210> 100
<211> 15
<212> PRT

<213> Trinh tu

<220>
<223> trinh tu

<400> 100

Glu Pro Lys Ser
1

<210> 101
<211> 13
<212> PRT

48313

polypeptit téng hop

Ala Gly Gly Pro
5

nhén tao

polypeptit tdng hop

Leu Gly Gly Pro
5

nhédn tao

polypeptit tdng hop

Ala Gly Gly Pro
5

nhan tao

polypeptit tdng hop

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

5

10

103/126

15

201/234



<213>

<220>
<223>

<400>

Trinh tu

trinh tu

101

Lys Ser Cys Asp

1

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

<220>
<223>

<400>

102
12
PRT
Trinh tu

trinh tu

102

Ser Cys Asp Lys

1

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

<220>
<223>

<400>

103
11
PRT
Trinh tu

trinh tu

103

Cys Asp Lys Thr

1

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

<220>
<223>

<400>

104
10
PRT
Trinh tu

trinh tu

104

Asp Lys Thr His

1

<210>

105

nhédn tao

48313

polypeptit tdng hop

Lys Thr His Thr Cys Pro Pro Cys Pro

5

nhé&n tao

10

polypeptit téng hop

Thr His Thr Cys Pro Pro Cys Pro

5

nhan tao

10

polypeptit tdng hop

His Thr Cys Pro Pro Cys Pro

5

nhadn tao

10

polypeptit téng hop

Thr Cys Pro Pro Cys Pro

5

10

104/126

202/234



<211>
<212>
<213>

<220>
<223>

<400>

9
PRT
Trinh tu

trinh tu

105

Lys Thr His Thr

1

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

<220>
<223>

<400>

106

8

PRT
Trinh tu

trinh tu

106

Thr His Thr Cys

1

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

<220>
<223>

<400>

107

5

PRT
Trinh tu

trinh tu

107

Cys Pro Pro Cys

1

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

<220>
<223>

<400>

108
134
PRT
Trinh tu

trinh tu

108

Met Asp Met Arg

1

nhan tao

48313

polypeptit tdng hop

Cys Pro Pro Cys Pro

5

nhédn tao

polypeptit téng hop

Pro Pro Cys Pro

q

nhan tao

polypeptit tdéng hop

Pro

nhdn tao

polypeptit tdéng hop

Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

5

10

105/126

15

203/234



Leu

Pro

Leu

Met

65

Ala

Ala

Lys

Lys

Arg

Gly

Gly

50

Cys

Gln

Pro

Thr

Asp
130

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

<220>
<223>

<400>

Gly

Arg

35

Trp

Ile

Ile

Cys

Asp

115

Cys

109
134
PRT

Ala

20

Cys

Ala

Gly

Lys

Cys

100

Thr

His

Trinh tu

trinh tu

109

Met Asp Met Arg

1

Leu Arg Gly Ala

20

Pro Gly Arg Cys

35

48313

Arg Cys Ala Arg Asn
25

Cys Arg Leu His Thr
40

Asp Trp Val Leu Ser
55

Ala Cys Pro Ser Gln
70

Thr Ser Leu His Arg
85

Val Pro Ala Ser Tyr
105

Gly Val Ser Leu Gln
120

Cys Ile

nhdn tao

polypeptit tdéng hop

Gly

val

Pro

Phe

Leu

90

Asn

Thr

Asp

Arg

Arg

Arg

75

Lys

Pro

Tyr

His

Ala

Glu

60

Ala

Pro

Met

Asp

Val Pro Ala Gln Leu Leu Gly Leu

5

10

Arg Cys Ala Arg Asn Gly Asp His

25

Cys Arg Leu His Thr Val Asn Ala

40

106/126

Cys Pro
30

Ser Leu
45

vVal Gln

Ala Asn

Asp Thr

Val Leu

110

Asp Leu
125

Leu

Glu

Val

Met

Val

95

Ile

Leu

Gly

Asp

Thr

His

80

Pro

Gln

Ala

Leu Leu Leu Trp

Cys Pro Leu Gly

30

15

Ser Leu Glu Asp

45

204/234



Leu

Met

65

Ala

Ala

Lys

Lys

Gly

Cys

Gln

Pro

Thr

Asp
130

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

<220>
<223>

<400>

Trp

Ile

Ile

Cys

Asp

115

Cys

110
134
PRT

Ala

Gly

Lys

Cys

100

Thr

His

Trinh tu

trinh tu

110

Met Asp Met

1

Leu

Pro

Leu

Met
65

Arg

Gly

Gly

50

Cys

Gly

Arg

35

Trp

Ile

Arg

Ala

20

Cys

Ala

Gly

Asp

Ala

Thr

85

Val

Gly

Cys

Trp

Cys

70

Ser

Pro

val

Ile

Val

55

Pro

Leu

Ala

Ser

nhdn tao

Leu

Ser

His

Ser

Leu
120

polypeptit tdng

Val

Arg

Cys

Asp

Ala

Pro

Cys

Arg

Trp

Cys
70

Ala

Ala

Leu

Val

55

Pro

Gln

Arg

His

40

Leu

Ser

48313

Ser

Gln

Arg

Tyr

105

Gln

hop

Leu

Asn

25

Thr

Ser

Gln

107/126

Pro

Phe

Leu

90

Asn

Thr

Leu

10

Gly

Val

Pro

Phe

Arg

Arg

75

Lys

Pro

Tyr

Gly

Asp

Arg

Arg

Asn
75

Glu

60

Ala

Pro

Met

Asp

Leu

His

Ala

Glu

60

Ala

Val

Ala

Asp

Val

Asp
125

Leu

Cys

Ser

45

Val

Thr

Gln

Asn

Thr

Leu

110

Leu

Leu

Pro

30

Leu

Gln

Asn

Val

Met

vVal

95

Ile

Leu

Leu

15

Leu

Glu

vVal

Met

Thr

His
80

Pro -

Gln

Ala

Trp

Gly

Asp

Thr

His
80

205/234



48313 206/234

Ala Gln Ile Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro
85 90 95

Ala Pro Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln
100 105 110

Lys Thr Asp Thr Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala
115 120 125

Lys Asp Cys His Cys Ile

130
<210> 111
<211> 134
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> trinh tu polypeptit téng hop

<400> 111
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

1 5 10 15

Leu Arg Gly Ala Arg Cys Ala Arg Asn Gly Asp His Cys Pro Leu Gly
20 25 30

Pro Gly Arg Cys Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp
35 40 45

Leu Gly Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr
50 55 60

Met Cys Ile Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His
65 70 75 80

Ala Gln Ile Lys Thr Asn Leu Thr Arg Leu Lys Pro Asp Thr Val Pro
85 90 95

Ala Pro Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln
100 105 110

108/126



Lys Thr Asp Thr

115

Lys Asp Cys His

130

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

<220>
<223>

<400>

Met Asp

1

Leu Arg

Pro Gly

Leu Gly

Met Cys

65

Ala Gln

Ala Pro

Lys Thr

Lys Asp
130

112
134
PRT

Trinh ty

trinh tu

112

Met

Gly

Arg

35

Trp

Ile

Ile

Cys

Asp

115

Cys

Arg

Ala

20

Cys

Ala

Gly

Lys

Cys

100

Thr

His

48313

Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala

Cys

nhdn tao

Ile

120

polypeptit tdng hop

val

Arg

Cys

Asp

Ala

Thr

85

Val

Gly

Cys

Pro

Cys

Arg

Trp

Cys

70

Ser

Pro

Val

Ile

Ala

Ala

Leu

Val

55

Pro

Leu

Ala

Ser

Gln Leu

Arg Asn
25

His Thr
40

Leu Ser

Ser Gln

His Arg

Ser Tyr

105

Leu Gln
120

Leu

10

Gly

Val

Pro

Phe

Leu

90

Asn

Thr

109/126

Gly

Asp

Arg

Arg

Arg

75

Lys

Pro

Tyr

Leu
His
Ala
Glu
60

Ala
Asn

Met

Asp

125

Leu

Cys

Val

Ala

Asp

Val

Asp
125

Leu

Pro

30

Leu

Gln

Asn

Thr

Leu

110

Leu

Leu

15

Leu

Glu

Val

Met

Val

95

Ile

Leu

Trp

Gly

Asp

Thr

His

80

Pro

Gln

Ala

207/234



<210> 113
<211> 134
<212> PRT
<213>

<220>
<223>

<400> 113
Met Asp Met

1

Leu Arg Gly

Pro Gly Arg
35

Leu Gly Trp
50

Met Cys Ile
65

Ala Gln Ile

Ala Pro Cys

Lys Thr Asp
115

Lys Asp Cys
130

<210> 114
<211> 134
<212> PRT
<213>

<220>
<223>

Trinh tu

trinh tu

Arg

Ala

20

Cys

Ala

Gly

Lys

Cys

100

Thr

His

Trinh tu

trinh tu

nhén tao

polypeptit téng

Val

Arg

Cys

Asp

Ala

Thr

85

vVal

Gly

Cys

nhédn tao

Pro

Cys

Arg

Trp

Cys

70

Ser

Pro

Val

Ile

Ala

Ala

Leu

Val

55

Pro

Leu

Ala

Ser

Gln

Arg

His

40

Leu

Ser

His

Ser

Leu
120

48313

hop

Leu

Asn

25

Thr

Ser

Gln

Arg

Tyr

105

Gln

polypeptit tdng hop

110/126

Leu

10

Gly

Val

Pro

Phe

Leu

90

Asn

Thr

Gly Leu

Asp His

Arg Ala

Arg Glu

60

Arg Ala

Lys Pro

Pro Met

Tyr Asp

Leu

Cys

Ser

45

vVal

Ala

Asp

Val

Asp
125

Leu

Pro

30

Leu

Gln

Asn

Thr

Leu

110

Leu

Leu

15

Leu

Glu

Val

Met

Val

95

Ile

Leu

Trp

Gly

Asp

Thr

His

80

Pro

Asn

Ala

208/234



48313 200/234

<400> 114
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Ala Arg Asn Gly Asp His Cys Pro Leu Gly
20 25 30

Pro Gly Arg Cys Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp
Leu Gly Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr

Met Cys Ile Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His
65 70 75 80

Ala Gln Ile Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro
85 90 95

Ala Pro Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln
100 105 110

Asn Thr Thr Thr Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala
115 120 125

Lys Asp Cys His Cys Ile

130
<210> 115
<211> 134
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh tu polypeptit tdéng hop

<400> 115

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Ala Arg Asn Gly Asp His Cys Pro Leu Gly

111/126



20

Pro Gly Arg Cys
35

Leu Gly Trp Ala
50

Met Cys
65

Ile Gly

Ala Gln Ile Lys

Ala Pro Cys Cys

100

Thr Asn Thr
115

Lys

Lys Asp His

130

Cys

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

116
134
PRT
Trinh tu

<220>

<223> trinh tu

<400> 116
Met Asp Met Arg
1

Leu Arg Gly Ala
20

Pro Gly Arg Cys
35

Leu Gly Trp Ala

Leu His
40

Cys Arg

Asp Trp Val Leu

55

Ala Cys Pro Ser

70

Thr
85

Ser Leu His

Val Pro Ala Ser

Thr Val Leu

120

Ser

Cys Ile

nhadn tao

polypeptit tdéng

Val Pro Ala Gln
5

Arg Cys Ala Arg

Cys Arg Leu His
40

Asp Trp Val Leu

48313

25

Thr Val Arg Ala

Ser Pro Arg Glu

60

Gln Phe Arg Ala

75

Leu Pro

90

Arg Lys

Tyr Asn Pro Met

105

Gln Thr Tyr Asp

hop

Leu Leu Gly Leu
10

Asn Gly Asp His
25

Thr Val Arg Ala

Ser Pro Arg Glu
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Val

Ala

Asp

Val

Asp
125

Leu

Cys

Ser

45

Val

30

Leu

Gln

Asn

Thr

Leu

110

Leu

Leu

Pro

30

Leu

Gln

Glu

vVal

Met

Val

95

Ile

Leu

Leu

Leu

Glu

Val

Asp

Thr

His

80

Pro

Gln

Ala

Trp

Gly

Asp

Thr
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50 55 60

Met Cys Ile Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His
65 70 75 80

Ala Gln Ile Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro
85 90 95

Ala Pro Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln
100 105 110

Lys Thr Asp Thr Asn Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala
115 120 125

Lys Asp Cys His Cys Ile

130
<210> 117
<211> 134
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh ty polypeptit téng hop

<400> 117

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15

Leu Arg Gly Ala Arg Cys Ala Arg Asn Gly Asp His Cys Pro Leu Gly
20 25 30

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

Leu Gly Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr
50 55 60

Met Cys Ile Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His
65 70 75 80

Ala Gln Ile Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro
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Ala Pro Cys Cys

100

Lys Thr Asp Thr

115

Lys Asp Cys His

130

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

<220>
<223>

<400>

118
134
PRT

Trinh tu

trinh tuy

118

Met Asp Met

1

Leu

Pro

Leu

Met

65

Ala

Ala

Lys

Arg

Gly

Gly

50

Cys

Gln

Pro

Thr

Gly

Arg

Trp

Ile

Ile

Cys

Asp

Arg

Ala

20

Cys

Ala

Gly

Lys

Cys

100

Thr

48313

85 90 95

Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln
105 110

Gly Val Asn Leu Thr Thr Tyr Asp Asp Leu Leu Ala
120 125

Cys Ile

nhan tao

polypeptit tdng hop

Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

Arg Cys Ala Arg Asn Gly Asp His Cys Pro Leu Gly
25 30

Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp
40 45

Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr
55 60

Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His
70 75 80

Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro
85 90 95

Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln
105 110

Gly Val Ser Asn Gln Thr Tyr Asp Asp Leu Leu Ala
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115 120 125

Lys Asp Cys His Cys Ile

130
<210> 119
<211> 17
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> trinh ty polypeptit téng hop

<400> 119

Asn Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg Leu His

1 5 10 15
Thr

<210> 120

<211> 5

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh tu polypeptit tdng hop

<220>

<221> DAC PIEM KHAC

<222> (1) ..(5)

<223> mach axit amin nay cé thé 1&p lai dén 50 1an

<400> 120

Gly Ser Gly Gly Ser
1 5
<210> 121

<211> 5

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> trinh tu polypeptit tdng hop
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<220>

<220>
<221>
222>
<223>

<400>

PAC DIEM KHAC
(1) ..(1)
axit amin nay

DAC PIEM KHAC
(1) ..(5)
mach axit amin

PAC PIEM KHAC
(2)..(2)
axit amin nay

PAC PIEM KHAC
(3)..(3)
axit amin nay

PAC DIEM KHAC
(4) .. (4)

axit amin nay

DAC DIEM KHAC
(5)..(5)

axit amin nay

121

Gly Ser Gly Ser Gly

1

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

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>

5

122

5

PRT

Trinh ty nhén

cd thé

nay cé

cbd thée

c6d thé

cd thé

cbd thé

tao

lap

ldp

48313

lai dén

ldp lai

lai dén

lai d&én

lai d&én

lai dén

trinh tu polypeptit tdng hop

DAC PIEM KHAC
(1)..(5)

mach axit amin nay cé thé 1l3p lai dén 20 1lan

PAC PIEM KHAC
(5)..(5)
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20 lan

dén 20

20 lan

20 1lan

20 lan

20 1lan
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<223>

<400>

axit amin nay cé th& 18p lai d&én 20 lan

122

Gly Ser Gly Gly Ser

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

123

5

PRT

Trinh ty nhén tao

48313

trinh tu polypeptit tdng hop

DAC PIEM KHAC
(1) ..(5)

mach axit amin nay cé thé& 1l3p lai d&én 20 lén

PAC PIEM KHAC
(2) ..(2)

axit amin nay cé th& 1l3p lai dén 20 lan

123

Gly Ser Gly Ser Gly

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

124

4

PRT

Trinh ty nhén tao

trinh tu polypeptit. tdng hop

PAC PIEM KHAC
(1) .. (4)

mach axit amin nay cé thé 1l3p lai dén 20 1lan

PAC DIEM KHAC
(4)..(4)

axit amin nay cé thé 18p lai dén 20 lén

124
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48313

Gly Gly Gly Ser

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

125

4

PRT

Trinh ty nhdn tao

trinh ty polypeptit tdng hop

PAC PIEM KHAC
(1) ..(4) )
mach axit amin nay cé thé 1l3p lai d&én 50 1lan

125

Gly Gly Gly Ser

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

126

5

PRT

Trinh ty nhé&n tao

trinh tyu polypeptit tdéng hop

PAC DIEM KHAC
(1) ..(5) .
mach axit amin nay cé thé& 1&p lai dén 50 1lan

126

Gly Gly Gly Gly Ser

1

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

<220>
<223>

<400>

5

127
227
PRT
Trinh ty nhédn tao

trinh tu polypeptit tdéng hop

127
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Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Ala Leu Ala Gly

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
20 25 30

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
65 70 75 80

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
85 90 95

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
100 105 110

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

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

Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
145 150 155 160

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
165 170 175

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

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
195 200 205

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
210 215 220
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Pro Gly Lys

225

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

<220>
<223>

<400>

Ala

1

Leu

Val

Pro

Leu
65

Ala

Ser

Arg

His

Leu

Ser

50

His

Ser

Leu

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

<220>
<223>

<400>

128
112
PRT

Trinh tu

trinh tu

128

Asn

Thr

Ser

35

Gln

Arg

Tyr

Gln

129
110
PRT

Gly

Val

20

Pro

Phe

Leu

Asn

Thr
100

Trinh tu

trinh tu

129

nhan tao

polypeptit tdng

Thr His

Arg Ala

Arg Glu

Arg Ala

Lys Pro

70

Pro Met
85

Tyr Asp

nhdn tao

Cys

Ser

Val

Ala

55

Asp

Val

Asp

Pro

Leu

Gln

40

Asn

Thr

Leu

Leu

48313

hop

Leu

Glu

25

Val

Met

Val

Ile

Leu
105

polypeptit tdng hop
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Gly

Asp

Thr

His

Pro

Gln

90

Ala

Pro

Leu

Met

Ala

Ala

75

Lys

Lys

Gly

Gly

Cys

Gln

60

Pro

Thr

Asp

Arg

Trp

Ile

45

Ile

Cys

Asp

Cys

Cys

Ala

30

Gly

Lys

Cys

Thr

His
110

Cys

15

Asp

Ala

Thr

Val

Gly
95

Cys

Arg

Trp

Cys

Ser

Pro

80

Val

Ile
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Asn

Thr

Ser

Gln

Arg

65

Tyr

Gln

Gly

Val

Pro

Phe

50

Leu

Asn

Thr

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

<220>
<223>

<400>

Thr

Arg

Arg

35

Arg

Lys

Pro

Tyr

130
109
PRT

His

Ala

20

Glu

Ala

Pro

Met

Asp
100

Trinh tu

trinh tu

130

Gly Thr His

1

Val Arg Ala

Pro Arg Glu

35

Phe Arg Ala

50

Cys

Ser

20

Val

Ala

Cys

Ser

Val

Ala

Asp

val

85

Asp

Pro

Leu

Gln

Asn

Thr

70

Leu

Leu

Leu

Glu

Val

Met

55

Val

Ile

Leu

nhdn tao

Gly

Asp

Thr

40

His

Pro

Gln

Ala

polypeptit téng

Pro

Leu

Gln

Asn

Leu Gly Pro

Glu Asp Leu

Val Thr Met

40

Met His Ala

55

48313

Pro

Leu

25

Met

Ala

Ala

Lys

Lys
105

hop

Gly

Gly

25

Cys

Gln

Gly

Gly

Cys

Gln

Pro

Thr

90

Asp

Arg

10

Trp

Ile

Ile
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Arg

Trp

Ile

Ile

Cys

75

Asp

Cys

Cys

Ala

Gly

Lys

Cys

Ala

Gly

Lys

60

Cys

Thr

His

Cys

Asp

Ala

Thr
60

Cys

Asp

Ala

45

Thr

val

Gly

Cys

Arg

Trp

Cys

Ser

Arg

Trp

30

Ser

Pro

Val

Ile
110

Leu

Val

30

Pro

Leu

Leu

15

Val

Pro

Leu

Ala

Ser
95

His

15

Leu

Ser

His

His

Leu

Ser

His

Ser

80

Leu

Thr

Ser

Gln

Arg
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Leu Lys Pro Asp

65

Asn Pro Met Val

Thr Tyr Asp Asp

100
<210> 131
<211> 109
<212> PRT
<213> Trinh tu
<220>
<223> trinh tu
<400> 131
Gly Asp His Cys
1
Val Asn Ala Ser
20
Pro Arg Glu Val
35
Phe Arg Ala Ala
50
Leu Lys Pro Asp
65
Asn Pro Met Val
Thr Tyr Asp Asp
100
<210> 132
<211> 109
<212> PRT
<213> Trinh tu

Thr Val Pro Ala

70

Leu Ile Gln Lys

85

Leu Leu Ala Lys

nhén tao

polypeptit tdng

Pro Leu

Leu Glu

Gln Val

Asn Met

Thr Val

70

Leu Ile
85

Leu Leu

nhan tao

Gly

Asp

Thr

His

55

Pro

Gln

Ala

Pro

Leu

Met

40

Ala

Ala

Lys

Lys

48313

Pro

Thr

Asp
105

hop

Gly

Gly

25

Cys

Gln

Pro

Thr

Asp
105
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Cys

Asp

90

Cys

Arg

10

Trp

Ile

Ile

Cys

Asp

Cys

Cys Val Pro Ala Ser Tyr

75

80

Thr Gly Val Ser Leu Gln

His Cys Ile

Cys

Ala

Gly

Lys

Cys

75

Thr

His

Cys

Asp

Ala

Thr

60

Val

Cys

Arg

Trp

Cys

45

Ser

Pro

vVal

Ile

Leu

Val

30

Pro

Leu

Ala

Ser

95

His

15

Leu

Ser

His

Ser

Leu
95

Thr

Ser

Gln

Arg

Tyr

80

Gln
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<220>
<223> trinh tu polypeptit tdng hop

<400> 132

Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg Leu His Thr
1 5 10 15

Val Arg Ala Asn Leu Thr Asp Leu Gly Trp Ala Asp Trp Val Leu Ser
20 25 30

Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala Cys Pro Ser Gln
35 40 45

Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys Thr Ser Leu His Arg
50 55 60

Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val Pro Ala Ser Tyr
65 70 75 80

Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr Gly Val Ser Leu Gln
85 90 95

Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile

100 105
<210> 133
<211> 109
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> trinh tu polypeptit tdng hop

<400> 133

Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg Leu His Thr
1 5 10 15

Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp Trp Val Leu Ser
20 25 30

Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala Cys Pro Ser Gln
35 40 45
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Asn

Leu

65

Asn

Thr

Arg

Lys

Pro

Tyr

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

<220>
<223>

<400>

Thr Ala

Pro Asp

Met Val

Asp Asp
100

134

109

PRT

Trinh tu

trinh tu

134

Gly Asp His Cys

1

Val

Pro

Phe

Leu

65

Asn

Thr

Arg

Arg

Asn

50

Lys

Pro

Tyr

Ala Ser
20

Glu Vval

35

Ala Thr

Pro Asp

Met Val

Asp Asp
100

Asn Met His Ala
55

Thr Val Pro Ala
70

Leu Ile Gln Lys
85

Leu Leu Ala Lys

nhén tao

polypeptit tdng

Pro Leu Gly Pro

Leu Glu Asp Leu

Gln Val Thr Met
40

Asn Met His Ala
55

Thr Val Pro Ala
70

Leu Ile Gln Lys
85

Leu Leu Ala Lys

48313

Gln Ile

Pro Cys

Thr Asp
90

Asp Cys
105

hop

Gly Arg
10

Gly Trp
25

Cys Ile

Gln Ile

Pro Cys

Thr Asp
90

Asp Cys
105
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Lys

Cys

75

Thr

His

Cys

Ala

Gly

Lys

Cys

Thr

His

Thr

60

Val

Gly

Cys

Cys

Asp

Ala

Thr

60

vVal

Gly

Cys

Ser

Pro

val

Ile

Arg

Trp

Cys

45

Ser

Pro

Val

Ile

‘Leu His Arg

Ala

Ser

Leu

Val

30

Pro

Leu

Ala

Ser

Ser Tyr
80

Leu Gln
95

His Thr
15

Leu Ser

Ser Gln

His Arg

Ser Tyr

80

Leu Gln
95
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

135
109
PRT

Trinh tuy

trinh tuy

135

Gly Asp His

1

Val

Pro

Phe

Leu

65

Asn

Thr

Arg

Arg

Arg

50

Lys

Pro

Tyr

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

<220>
<223>

<400>

Ala

Glu

35

Ala

Pro

Met

Asp

136
109
PRT

Cys

Ser

20

Val

Ala

Asp

Val

Asp
100

Trinh tuy

trinh tuy

136

Gly Asp His Cys

1

nhan tao

polypeptit téng

Pro Leu

Leu Glu

Gln Val

Asn Met

Thr Val

70

Leu Ile
85

Leu Leu

nhdn tao

Gly

Asp

Thr

His

55

Pro

Gln

Ala

Pro

Leu

Met

40

Ala

Ala

Asn

Lys

48313

hop

Gly

Gly

25

Cys

Gln

Pro

Thr

Asp
105

polypeptit tdng hop

Arg

10

Trp

Ile

Ile

Cys

Thr

90

Cys

Cys

Ala

Gly

Lys

Cys

75

Thr

His

Cys

Asp

Ala

Thr

60

Val

Gly

Cys

Arg

Trp

Cys

45

Ser

Pro

Val

Ile

Leu

Val

30

Pro

Leu

Ala

Ser

His

15

Leu

Ser

His

Ser

Thr

Ser

Gln

Arg

Tyr

80

Gln

Pro Leu Gly Pro Gly Arg Cys Cys Arg Leu His Thr

5
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10

15
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Val

Pro

Phe

Leu

65

Asn

Thr

Arg

Arg

Arg

50

Lys

Pro

Tyr

Ala

Glu

35

Ala

Pro

Met

Asp

Ser

20

Val

Ala

Asp

Val

Asp
100

Leu

Gln

Asn

Thr

Leu

85

Leu

Glu

val

Met

Val

70

Ile

Leu

Asp

Thr

His

55

Pro

Gln

Ala

48313

Leu

Met

40

Ala

Ala

Lys

Lys

Gly Trp
25

Cys Ile

Gln Ile

Pro Cys

Thr Asn
90

Asp Cys
105
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Ala

Gly

Lys

Cys

75

Thr

His

Asp

Ala

Thr

60

vVal

Thr

Cys

Trp

Cys

45

Ser

Pro

Val

Ile

vVal

30

Pro

Leu

Ala

Ser

Leu

Ser

His

Ser

Leu
95

Ser

Gln

Arg

Tyr

Gln
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Fig. 2B — Ty 1¢ thu hdi cia GDF15 glycomutein
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Bién thé glycosyl héa T¥ 1é thu hoi
(mg/L)
hGDF15 kiéu dai <0,99
R2IN <0,99
R53N/A55T 4-7,99
S64N/H66T 16 - 31,99
P70N 2-3,99
Q90N 4-1799
K9IN/D93T 16 - 31,99
D93N/G95T 8-15,99
G95N 8-15,99
S97N/Q99T 8-15,99
LI8N 4-17,99
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Fig. 3 — Su giam thé trong & mo hinh chudt DIO khi str dung phén tir (Fe/Fc)-GDF15 véi
lidu 0,4nmol/kg
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Fig. 4 — Phan trim giam thé trong & mé hinh chudt DIO khi sit dung phan tir (Fe/Fc)-
GDF15 véi lidu 0,4nmol/kg
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Fig. 5 — Mittc giam thé trong & mé hinh chudt DIO khi st dung phan tit (Fc/Fc)-GDF15

v6i liéu 4,0nmol/kg
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Fig. 6 — Phan trim giam trong lugng co thé & md hinh chudt DIO khi st dung phan tir
(Fc/Fc)-GDF15 véi lidu 4,0nmol/kg

Mirc thay d&i thé trong (%)

15%

10%

5%

0%

-5%

-10%

-15%

-20%

-25%

—e— Taduwocldng

—m— B9a/B9b, 4nmol/kg
—a— B11a3/B11b, 4 nmol/kg
—e— B13a/B13b, 4nmol/kg

7 14 21 28 35 42

t t 1 Thoi gian (ngay)



48313 232/234

8/10

Fig. 7 - Thé trong (g) & chudt DIO tai mbi thoi diém déi véi phan tir (Fc/Fe)-GDF15 lidu
0,4nmol/kg va 4,0nmol/kg

DO D1 D6 D7 D8 D13 Di4 D15 D20 D21 D22 D27 D35

Ta dugc long 35,9 | 36,4 | 36,6 | 36,4 | 359 | 36,6 | 36,1 | 35,9 | 36,5 | 36,6 36,4 37,9398

B9a/B9b 0,4nmol/kg | 37,0 | 36,4 | 34,7 | 34,0 33,4 1330328322327 (324322337355

B9a/B9b 4nmol/kg 37,41 36,2 | 344 | 335328323 (322318321 32,0 | 31,7 | 32,1 | 33,4

B1la/Bllb 36,9 | 36,5 | 34,5 | 342|335 | 33,3 32,9 32,7 (33,0 33,0330 34,1 35,3
0,4nmol/kg

B1la/B11b 4nmol/kg | 37,0 | 36,0 34,0 | 33,3 32,3321 (315 |31, 31,1 (30,1 30,2|306 | 31,6
B13a/B13b 37,2 | 36,8 | 35,0 | 34,2 | 33,5 | 32,7 32,2 | 31,8 | 31,2 | 30,7 | 30,4 | 30,2 31,2
0,4nmol/kg

B13a/B13b 4nmol/kg | 37,4 | 35,9 | 33,6 | 32,9 31,9 | 31,0|30,5|30,2 304|298 299|304 31,2

sem DO D1 D6 D7 D8 D13 Di4 D15 D20 D21 D22 D27 D35

Ta dugc long 177 11,72 | 1,81 | 1,87 | 1,78 | 1,74 | 1,92 | 1,84 1,89 | 1,82 | 1,76 | 1,87 | 2,04

B9a/B9b 0,4nmol/kg | 1,58 | 1,58 | 1,30 | 1,17 1131091093099 | 1,16 | 1,21 | 1,23 | 1,39 2,01

B9a/B9b 4nmol/kg 2,32 1235227212214 |239 | 237|235 2,47 |1 2,63 | 2,51 | 2,61 | 3,15

Blla/B1lb 0,59 { 0,58 | 0,52 | 0,47 | 0,45 0,77 { 0,69 | 0,82 | 1,15 | 1,23 1,35 (1,69 | 2,15
0,4nmol/kg

Billa/Bl1lb 4nmol/kg | 1,70 | 1,78 | 1,89 1,76 | 1,65 | 1,69 | 1,76 | 1,76 1,81 1,72 {168 | 1,93 | 1,87
B13a/B13b 1,69 | 1,80 | 1,81 | 1,64 | 1,55 | 1,44 1,33 | 1,36 | 1,21 | 1,09 | 1,02 1,07 | 1,17
0,4nmol/kg

B13a/B13b 4nmol/kg | 1,70 | 1,75 | 1,96 | 1,94 1871170 | 1,66 | 1,69 | 1,71 | 1,64 | 1,63 | 1,71 1,97
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Fig. 8- Tong thay déi thé trong (2) & mé hinh chudt DIO tai mdi thoi didm déi véi phén
tir (Fe/Fe)-GDF15 lidu 0,4nmol/kg va 4,0nmol/kg

po D1 D6 D7 D8 D13 D4 DIS D20 D21 D2 D27 D35
Taduoclong | 00 | 05 0,8 05 0,0 0,7 02 0,0 0,6 0,7 05 21 39
B9a/Bob 00 | 06 | 23 | 30 | 36 | 40 | 42 | -48 | 43 | 46 | -48 | -33 | as
0,4nmol/kg
B9a/B9b 00 | 2 | 30 | 40 | <46 | s1 | s2 | 56 | 53 | 54 | 57 | 53 | -4
4nmol/kg
BLA/BID o0 | o4 | 24 | 28 | 34 | 37 | 42 | 40 | 39 | 39 | 29 | -16
0,4nmol/kg
BLA/BLL | o0 | a0 | a0 | 37 | 47 | 4o 55 | 58 | 59 | 69 | 68 | 64 | 54
4nmol/kg
B13a/B13b 0,0 0,4 2,2 31 37 4,6 -5,0 5,5 -6,0 -6,5 -6,8 -7,0 -6,0
0,4nmol/kg
BI3a/B1Sb | o0 | a5 | 39 | 45 | s 65 | 70 | 73 | 70 | 76 | 76 | 71 | 2
4nmol/kg
sem DO D1 D6 D7 D8 D13 D4 DIS D20 D21 D2 D27 D35S
Téduoclong | 0,00 | 016 | 043 | 038 | 037 | 038 | 060 | 05 | 053 | 059 | 053 | 061 | 077
B9/ | 000 | 021 | 048 | 059 | 075 | 106 | 108 | 114 | 138 130 | 144 | 131 | 154
0,4nmol/kg
B9a/Bb | 000 | 017 | 053 | 047 | 046 | oss | oss | ogs 079 | 080 | 076 | 1,02 | 15
4nmol/kg
BLL/BIIO | 600 | 022 | 035 | 052 | 047 | oas | 050 | os0 08 | 091 | 099 | 143 | 188
0,4nmol/kg
BLLa/BLlb | o0y | 030 | 031 | 034 02 | 069 | 077 | 082 | 122 | 103 | 122 | 160 | 158
4nmol/kg
B132/8130 1 000 | 034 | 065 | 084 | 080 | 092 | 101 | o1 | 107 112 | 116 | 131 | 162
0,4nmol/kg
B13a/8130 | 000 | 013 | 034 | 037 | 029 | 031 | 020 | o0a1 062 | 036 | 057 | 08 | 1,13
4nmol/kg
testkhong oy g D6 D7 D8 D13 D14 D15 D20 D21 D2 D27 D35
cap doi
T4 duoc long
B9a/B9b - e, k% $k % % % *% *% *% % *
0,4nmol/kg
B9a/B9b k% *kk k% P *kk ok *k k% *kk k¥ *kk *kk
4nmol/kg
Blla/Bllb *% k%% ¥Rk * k% *%k %k *% % * k% *% *% *% *% *
0,4nmol/kg
B1la/B11lb % *xk k% - *kk *kk k% k% k% k%% o k%
4nmol/kg
B13a/B13b % % % *% k% % k% k% k% *x% e *kk
0,4nmol/kg
B13a/B13b - k¥ Kk k% *kk *kk Hkk sk *okk kK ok k¥
4nmol/kg
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Fig. 9 — Phan trdm giam the trong (%) & chudt DIO tai mdi thoi diém dbi véi phan tir
(Fc/Fe)-GDF15 licu 0,4nmol/kg va 4,0nmol/kg
DO D1 D6 D7 D8 D13 D14 D15 D20 D21 D22 D27 D3
Taduoclong | 0,0% | 15% | 22% | 1,5% | 00% | 20% | 06% | 01% | 1,8% | 1,9% | 1.4% | 58% | 10,8%
B9a/B9b 0,4nmol/kg| 0.0% | -1,6% | -60% | 7,9% | -9,5% | -10,3% | -11,0% | -12,6% | -11,0% | -12,1% | -12,6% | -84% | -4,0%
B9a/B9b anmol/kg | 0.0% | -33% | -81% | -10,6% | -12,4% | -13,9% | -14,1% | -15,2% | -14,5% | -14,8% | -15,5% | -14,4% | -11.4%
gila/ Bll/ttg’ 00% | -11% | -64% | 7.4% | -9,2% | -9,9% |-11,0% | -11,4% | -10,8% | -10,6% | -10,7% | -7,9% | -4,5%
,4nmo
B11a/B11b 00% | -2,6% | -83% | -10,2% | -12,6% | -13,2% | -14,9% | -15,6% | -15,9% | -18,6% | -18,4% | -17.2% | -14.4
4nm0|/kg ,0% -2,6% -8,3% “iYef | =148,07% | -135,270 | -14,97%0 | -15,67% | -15,9% | -18,6% | -18,4% | -17,2% | -14,4%
B13a/B13b o, 9 0 o, ) ) o, 9 o o o 0
odnmolkg | O0% | L% | 60% | 82% | -99% | -12,2% | -13,2% | -14,5% | -15,9% | -17,1% | 17,9% | -184% | -15,5%
'ler:/o ?/15: 00% | -4,1% | -10,5% | -12,3% | -14,9% | -17,4% | -18,8% | -19,5% | -18,8% | -20,5% | -20,3% | -19,0% | -16,7%
sem DO D1 D6 D7 D8 D13 D14 D15 D20 D21 D2 D27 D35
Taduoclong | 0,00% | 048% | 1,27% | 1,14% | 1,10% | 1,10% | 1,77% | 1,48% | 1,56% | 1,69% | 1,52% | 1,77% | 2,00%
B9a/B9b 0,4nmol/kg| 0,00% | 0,60% | 1,25% | 1,45% | 1,86% | 2,65% | 2,63% | 2,77% | 3,46% | 3,24% | 3,58% | 3,49% | 4,2%
B92/B9b 4nmol/kg | 0,00% | 0,58% | 1,53% | 1,13% | 1,19% | 1,85% | 1,86% | 2,09% | 2,36% | 252% | 2,35% | 3,01% | 4,37%
BUa/BLLD | oo | 0,595 | 0,89% | 1,29% | 1.16% | 1.23% | 1329 % | 2,38% | 2,54% | 2,779 9 9
Danmol/k 00% | 059% | 0,89% | 1,29% | 1,16% | 1,23% | 1,32% | 1,63% | 2,38% | 2,54% | 2,77% | 3,94% | 516%
Blla/Bllb 0, 0, ) 0, ) o 0, o o 0, 139 9
P 0,00% | 086% | 1,00% | 1,00% | 0,76% | 1,83% | 2,09% | 2,25% | 3,23% | 2,68% | 3,13% | 4,24% | 4,00%
B13a/Bl3b 0, 0, 0y 0, 0, 0 () L) 0, 0 0y L) 0,
Odnmolkg | O00% | 092% | 182% | 212% | 1,98% | 2,22% | 235% | 2,14% | 246% | 2,46% | 2,55% | 3,04% | 3,97%
BI33/BI3b | 6 oot | 0,4a% | 1,15% | 1,22% | 1,11% | 1,03% | 0,96% | 1.04% | 1.72% 13% | 1,57% | 2,249
P 00% | 044% | 1,15% | 1,22% | 1,11% | 1,03% | 0,96% | 1,04% | 1,72% | 1,13% | 1,57% | 2,24% | 3,15%
t-test khéng cap déi
DO D1 D6 D7 D8 D13 D14 D15 D20 D21 D22 D27 D35
T4 duoc léng
B9a/B9b 0,4nmol/kg *k ¥k %k ** *% *% *% ** *x ** ** *
Bga/ng 4nmo'/kg * kK * %k *%k%k * ¥k *%k% *¥k KKk * k% *%k %k *%% *¥%k *%k%
B1la/B11b % *xk ko k% P ,kk ok ok *kk *x * *
0,4nmol/kg
Blla/B/llb ®k *kk *kx *kk ok sk *¥% Kk ,kk k% %% PP
4nmol/kg
B13a/B13b * *% *% *% *%k%k k%% k ¥k ¥ %k k%% *¥% *%k% *%¥%
0,4nmol/kg
Blsa/Ble *%k% ¥k %k *%% * %k *%k% *¥kk *%% *k% *%k% k¥ % *%% E2 33

4nmol/kg






