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Linh vye ky thuat duwge dé cap

Sang ché thuoc linh vue sinh hoc va thudc, va cu thé hon, sang ché dé cap dén
cac hop chit va céc ché pham chira hop chét cht van yéu td biét hoa ting truéng 15
(growth differentiation factor 15 - GDF15) ¢6 thoi gian tic dung kéo dai va céac dic
tinh ¢6 loi khéc, cling nhu dén cac phuong phép st dung ching dé gay ra sy giam
cAn ndng va dé diéu tri bénh dai thao dudng, r&i loan lipit mau, bénh viém gan nhiém
m& khong do ruou (dyslipidemia, nonalcoholic steatohepatitis - NASH) va/hodc
bénh béo phi.

Tinh trang k§ thujt ciia sang ché

GDF15 (con duge got la MIC-1, NAG-1) la protein thét nat xystein (Cys, C)
thudc lién ho yéu td ting trudng bién nap-beta (transforming growth factor-beta -
TGEFB). Nong do tudn hoan ctia né dé duge ngu ¥ trong cac chirc ning sinh hoc khac
nhau, nhu chirng suy mon ung thu va sy chuyén hoa (xem, Emmerson et al. (2017)
Nat. Med. 23:1215-1219). GDF15 ctia nguoi trudng thanh (SEQ ID NO:1) 1a peptit
c6 112 axit amin. GDF15 tudn hoan tao ra homodime cta protein trudng thanh (25
kDa) thong qua cai dugc bao céo la mot lién két disulfua lién chudi gitta géc Cys &
vi tri 77 ctia SEQ ID NO:1 trén mdi chudi ctia homodime (ma twong Gng v6i vi tri
316 trong SEQ ID NO:2). Tin tudng ring su tao ra homodime 1a can thiét cho hoat
tinh sinh hoc ctia GDF15 (xem, don yéu cdu cép patent qubc té sb cong bd WO
2017/147742).

Trong $6 nhiéu chirc nang sinh hoc duge béo céo ctia homodime GDF15
truong thanh, sy diéu hoa sy ndi can bing ning lwong da duge chu y do tiém ning
ctia né dé diéu tri bénh béo phi va bénh déi thao dudng typ 2 (type 2 diabete - T2D).
Méi quan hé gifta hoat tinh ctia homodime GDF15 truong thanh va su ndi can béng
ning luong la dya trén quan sat rang cc mirc huyét thanh ting dan cta GDF15
trudng thanh twong quan v6i mic gidm cén ndng & céc ca thé méc bénh ung thu
tuyén tién liét tién trién (Emmerson et al. (2017)).

Hon nita, GDF15 ting ddn & chudt nhit bing cach ding GDF15 téi to hop
hodc thong qua su biéu hién va sy tiét ctia n6 tir manh ghép khdi u khic loai ching

t6 rang GDF15 gy ra sy giam cin ning thong qua khd ndng cua no6 lam giam muc
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hép thu thirc an va lam ting mirc tiéu tén ning luong. Ngoai ra, chudt nhét ch_uyén
gen biéu hién qua mirc GDF15 khang v6i béo phi do ché d¢ in gay ra va biéu hién
su dung nap glucoza cai thién, con chudt nhit bat hoat gen GDF15 c6 can ndng co
thé va khéi lugng cht béo tang. Mirc gidm can ning do GDF15 gdy ra con duoc thé
hién 14 1am giam dép tng viém va lam tang tudi tho & loai gim nhim.

Thu thé yéu t& dinh dudng than kinh c6 ngudn gbc tir t& bao than kinh dém
(Glial cell-derived neurotrophic factor - GDNF) gidng alpha (GDNF receptor alpha-
like - GFRAL) d4 duoc nhan dién 1 thu thé gin két phdi tir d6i véi GDF15. Sy mét
tac dung chéan &n ctia GDF15 & chudt nhét thiéu hut GFRAL cling nhu ¢ chudt céng
dwoc ding khang thé don dong trung hoa khang GFRAL chung to rang GFRAL chu
yéu chiu trach nhiém vé céc tic dung chuyén héa ctia GDF15 (Emmerson et al.
(2017)).

Thoi gian ban thai (t;) tu nhién clua chéat chl vin homodime GDF15 ngudi
tuan hoan truéng thanh 13 twong d6i ngdn (khoang 2-3 gi®). Tuy nhién, don yéu cau
cp patent quéc té s6 cong bd WO 2015/017710 néi chung md ta viée kéo dai ty ctia
céc chét chi vn GDF15 thong qua céc tiép hop khéc nhau bao gbm tiép hdp voi
ving c6 thé két tinh dwgc dang méanh (Fc).

C6 nhu cdu ddi voi cac hop chat GDF15 ¢6 hoat tinh sinh hoc c6 thoi gian tac
dung kéo dai ma co thé duoc st dung trong viéc tri liéu dé gy ra sur gidm can ning
va d& didu tri T2D, rdi loan lipit mau, NASH va/hogc bénh béo phi. Hop chat déng
mong mudn v& mit tri liéu s& chu van thu th8 GFRAL va tao ra céc dic tinh c6 loi.
Mot dic tinh ¢6 loi s& 1a gdy ra su gidam cAn nang. Mot ddc tinh ¢6 loi khac s€ la do
bn dinh in vivo trong ctra s thoi gian kéo dai trong khoang tri ligu dé cho phép mot
muc On dinh cua hop chét trong dong mau véi viéc dung lidu mdi tudn mot 1an dé
dat duoc tac dung tri liéu mong mudn. Céc dic tinh ddng mong mudn nita ciing bao
gbm kha ning sinh mién dich gidm. Ngoai ra, hop chit dang mong mudn s& c6 cic
dic tinh d6 6n dinh vat 1y va/hodc hda hoc ¢6 loi.

Xem xét trén day, sang ché mo ta cac hop chat twong tu GDF15 c6 hoat tinh
sinh hoc ma ¢0 ty, kéo dai va cac ddc tinh dang mong mudn khéc. Cu thé hon, cac
hop chét trong ban mo t& nay la cac protein dung hop téi t6 hop c6 Fc IgG4 cla
ngudi monome (mot don vi Fe trén mdi GDF15) khéong ban 1& dugc lién két thong
qua cdu ndi cb dinh véi amino d4u tan cung (N) ctia hop chét tuong ty GDF15, nho
do6 céc hop chét tao ra homodime dugc lién két cong hoéa tri thong qua it nhét mot

lién két disulfua lién chudi gitta cdc phan GDF15 ctia mdi trong s6 cac monome.
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Mot hop chét duoc néu 1am vi du, hop chit 2, 12 homodime ctia hai phan tr clia hop
chét 1 (SEQ ID NO:2) va di bét ngd thé hién t, dugc ting cudng lén dén khoang
117 gio, didu ndy c6 thé tao ra hiéu qua kéo dai va c6 thé cho phép dung lidu hop
chAt mdi tudn mot 14n. Cac hop chét trong ban md ta ndy cling ¢6 do 6n dinh vat ly
duoc ting cudng. Vi dy, hop chét 2 ¢6 khi két tap hoa tan dugc khéi lugng phén tir
cao (High Molecular Weight - HMW) 4,1% thp trong phan gdp bét gitt Protein A.
Hop chét 2 ciing thé hién do 6n dinh hoa hoc duge ting cudng, nhu sy phat trién
phin trdm khéi lugng phén tir thap (Low Molecular Weight - LMW) 0,75% thap &
1 mg/ml sau 4 tudn bao quan & 40°C trong xitrat & do pH 6,0.

Ban chit k§ thuit clia sing ché

Theo mdt phuong an, hop chit duge dé xuét chtra SEQ ID NO:2.

Theo mot phuwong an khéc, hop chét duge dé xuét chira homodime bao gém
hai monome, mdi monome bao gém SEQ ID NO:2, trong d6 hai monome duoc lién
két thong qua it nhat mot lién két disulfua lién chudi gifta géc Cys clia monome thir
nhét va gbc Cys ctia monome th{t hai.

Theo mét phuong an khéc, dugc phém duogc dé xuit ma chira hop chét c6
SEQ ID NO:2 hoic homodime cta hai monome ciia SEQ ID NO:2 va mot hoac
nhiéu ta dugc duoc dung.

Theo mot phuong an khéac, phuong phap duge dé xuét dé gy ra su giam can
nang hodc dé diéu tri T2D, r6i loan lipit méu, NASH va/hodc bénh béo phi ¢ ca thé
ma bao gdm viéc cho c4 thé ding vdi lugng ¢6 hiéu qua ctia hop chat ¢6 SEQ ID
NO:2, homodime bao gém hai monome ciia SEQ ID NO:2, hodc dugc phém chtra
hop chét c6 SEQ ID NO:2 hodc homodime bao gb6m hai monome cua SEQ ID NO:2.

Theo mot phuong én khéc, hop chét duoc dé xuit ma chira SEQ ID NO:2
hozic homodime bao gdm hai monome cua SEQ ID NO:2 dé st dung trong tri liéu.
Theo céach khac, hop chét duge @& xudt ma chira SEQ ID NO:2 hodc homodime bao
gdm hai monome cua SEQ ID NO:2 dé str dung trong viéc gdy ra su gidm cén nidng
hodc d& sit dung trong viéc didu tri T2D, rdi loan lipit mau, NASH va/hogc bénh béo
phi.

Theo mdt phuong an khéc, viéc st dung dugc d& xuét di vai hop chat chira
SEQ ID NO:2 hoédc homodime bao gém hai monome ctia SEQ ID NO:2 trong viéc
san xudt thudc dé gAy ra sy giam can ndng hodc dé diéu tri T2D, r6i loan lipit mau,
NASH va/hodc bénh béo phi.
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Theo céac phuong an khéc, hop chit duoc d& xuit ma dugc san xuét bing cich
nudi cy té bao dong vat c6 vi chira phén tir ADN bd trg ma hoa polypeptit ¢6 trinh
tu axit amin néu trong SEQ ID NO:2, trong cac diéu kién sao cho polypeptit dugc
biéu hién, va thu gom hop chét nay. Ngoai ra, phuong phap dugc d& xuét dé gay ra
su giam can ning & c4 thé hojc dé didu tri T2D, i loan lipit mau, NASH va/hodc
bénh béo phi ma bao gbm viéc cho cé4 thé dung véi lugng c6 hiéu qua ciia hop chat

trong ban mo ta ndy hodc ché pham trong ban mo ta nay moi tuan mat lan.

MO ta chi tiét sang ché

Nhu duge st dung trong ban mo ta nay, “khoang” c6 nghia la trong pham vi
c6 nghia v& mit théng ké cua tri s& hodc céc tri s nhu, vi du, néng do, chidu dai,
khéi lrgng phan tir, d pH, mirc do ddng nhét trinh ty, khung thdi gian, nhiét do, thé
tich duoc néu, v.v.. Tri s6 hodc pham vi nhu vay c¢6 thé nidm trong do 16n thuong 1a
trong 20%, thong thudng hon 12 trong 10%, va tham chi thong thuong hon nira la
frong 5% ciia tri s& hodc pham vi da cho. Su bién thién c6 thé chdp nhan duge duge
bao gém bai “khoang” s& phu thudc vao hé théng cu thé duoc nghién ctru, va cé thé
dé dang duge danh gia boi nguoi cd hiéu biét trung binh trong linh vuc nay.

Nhu duoc st dung trong ban m6 ta ndy, “lugng c6 higu qua” c6 nghia la luong
hoic lidu ctia hop chét trong ban md ta nay hodc dugc phim chtra hop chét trong ban
mo ta nay, ma khi dung mot hodc nhiu lidu cho bénh nhan hodc d6i tuong, s& gy
ra d4p tmg sinh hoc hodc y hoc cuia hodc tac dung tri liéu mong mudn trén mo, hé
théng, dong vat, dong vat c6 vi hodc ngudi ma duge x4c dinh bai nha nghién ctu,
béc s thu y, bac s§ y khoa hodc bac s§ lam sang khac. Tét hon 13, lwgng c6 hidu qua
ctia hop chét hodc cac ché pham chtra hop chét theo sang ché cho bénh nhan cén
diéu tri s& dan dén su giam thyc cua cin ndng co thé. Lidu c6 thé bao gém lidu nap
ban diu cao hon, tiép theo 1a liéu thap hon.

Nhu duoce st dung trong ban mo ta nay, “ca thé,” “bénh nhan” va “dbi tugng”
duoc st dung thay thé cho nhau va c6 nghia la dong vat, dac biét la nguoi. Khi 1a
nguoi, ca thé nay duoc dic trung voi bénh, 161 loan hodc tinh trang bénh ma s& c6
loi tir viée ding hop chét hodc ché phdm trong ban mo ta nay.

Nhu duoc st dung trong ban mo ta nay, “su diéu tri” hodc “viée didu tri” ¢6
nghia 1a viéc quan ly va chim soc ca thé c6 tinh trang bénh ma duge chi dinh dung
GDF15 dé nham muc dich chéng lai hoic 1am gidm bét céc tri¢u ching va cac bién

chiing ctia cdc tinh trang bénh do6. Viéc didu tri bao gébm viéc dung hop chét hoic
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ché pham chtra hop chét trong ban mo ta nay cho ca thé can didu tri dé ngan ngira su
khoi phat cta céc triéu chiing hodc céc bién chung, 1am giam bét céc triéu ching
hodc cac bién ching, hodc lam mét bénh, tinh trang bénh hodc r6i loan. Cu thé 1a,
viéc didu tri bao gdm viée dung hop chét hodc ché pham chira hop chét trong ban
md ta nay cho cé thé can didu tri dé dan dén su giam thuc clia cAn ning co thé. Ca
thé duoc ditu tri c6 thé 1a dong vat, dic biét 1a ngudi. '

Duoc pham trong bin md t& ndy c6 thé duogc dung ngoai duong tiéu hoa cho
c4 thé can didu tri ndy. Viéc dung ngoai dudng tiéu hoa cé thé duoc thyc hién bing
cach tiém dudi da, trong co hodc trong tinh mach bing bom tiém, tiy y bom tiém
gidng bit, hoic may tiém dugc din dong co hoc. Theo cach khac, viéc dung ngoai
duong tiéu hoa cod thé duoc thuc hién béng cach bom truyén. Hon nita, dugc phém
6 thé chtra mot hoic nhiéu ta duge duoc dung. Duge phém nhu vay co thé duoc
bao ché bang k¥ thuat bét ky trong s6 nhidu k¥ thuat bang cich st dung céc ta dwoc
thong thuong cho céac san phim dugc ma da dugc biét 15 trong linh vuc nay (xem, vi
du, Remington’s Pharmaceutical Sciences, 21st Edition, University of the Sciences
in Philadelphia, Philadelphia, PA, USA (2006)).

Céc hop chit va cac ché phdm trong ban mod ta nay c6 thé duoc sir dung két
hop ddng thdi, riéng r& hodc 1an lugt véi mot hodc nhidu chét tri liéu bd sung hitu
ich dé gy ra su giam can ning va dé didu tri bénh déi thdo duong, céc tinh trang
bénh lién quan dén T2D, rdi loan lipit méu NASH va/hogc bénh béo phi. Cac vi du
khong nhim muc dich gi6i han vé céc chét tri liéu bd sung ma c6 thé duoc két hop
v6i céc hop chat theo sang ché bao gém, nhung khong chi giéi han &, insulin hodc
c4c chit twong tu insulin; biguanide; sulfonylure; thiazolidindion; chit wc ché
dipeptidyl peptidaza-4 (“DPP-4”); chét trc ché van chuyén glucoza phu thudc natri
(sodium-dependent glucose transporter) (SGLT2); cac hop chét incretin nhu peptit
gibng glucagon-1 (glucagon-like-peptide-1 - GLP-1) hodc cac chét tvong tw GLP-1,
polypeptit trc ché da day (gastric inhibitory polypeptide - GIP) hodc cac chét twong
tu GIP, oxyntomodulin (OXM) hodc cac chét twong tw OXM; hodc céc td hop ctia
céc chét bat ky trong sb cac chét néu trén. Cac hop chit trong ban md ta nay va (céc)
cht tri liéu bd sung co thé duge ding cing nhau thong qua cung dudng phan phéi
va thiét bi nhu mot vién tron, vién nang, vién nén hodc ché phém dé tiém; hoic duoc
dung mdt c4ch riéng ré cung mot lic trong cac thiét bi ho#c cdc dudng phén phdi

riéng r&; hodc dugce dung lan luot.
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Céc hop chét trong ban mo ta ndy c6 thé duoc didu ché bing nhiéu ky thuat
da bidt dbi v6i ngudi ¢6 hidu biét trung binh trong linh vuc nay. Vi du, cic hop chét
c¢6 thé duoc didu ché thong qua sy san xuét ctia protein hodc phan tir protein tién
chét bing céch st dung céc k§ thuat ADN tai tb hop. ADN, ké ca ADN b6 trg va
ADN tdng hop, c¢6 thé 12 sgi kép hodc sgi don. Céc trinh ty mad héa ma mé hoa cac
hop chét c6 thé thay ddi do sy du thira hodc su thodi hoa ciia ma di truyén. ADN c¢6
thé dugc dua vao té bao chi dé san xuat hop chét hogc tién chit ctia n6. Céc té bao
chti c¢6 thé 1a céc té bao vi khuin nhu cac ching K12 hodc B cta Escherichia coli,
cac t& bao ndm nhu céc t& bao ndm men, hoic cac té bao cua dong vat c6 vi nhu cic
té bao budng trimg chudt ddng Trung Qudc (Chinese hamster ovary - “CHO”).

Té bao chu thich hop duoc chuyén nhiém hodc dugc bién nap mot cach tam
thoi hodc én dinh bing hé biéu hién, nhu céc vecto biéu hién, dé san xuét hop chat
trong ban mo ta nay hodc tidn chit ciia n6. Céc vecto bidu hién thuong ¢ thé sao
chép dugc trong céc sinh vat chi dudi dang episom hodc dudi dang phan khong thé
thiéu ctia ADN nhi®m séc thé cia vat chi. Thong thuong, cic vecto biéu hién s&
chita cac chit danh diu chon loc nhu, vi du, tetracyclin, neomycin, glutamin
syntetaza va dihydrofolat reductaza, dé cho phép chon loc cac té bao dwoc bién nap
bang trinh ty ADN mong mudn.

Céc hop chat trong ban md ta nay c6 thé duoc didu ché bing nhiéu ky thuét
d4 biét dbi voi nguoi ¢ hicu biét trung binh trong linh vuc nay, cling nhu cac phuong
phép dugc mo ta dudi day. Cac budc sinh tong hop hoic tdng hop cu thé ddi v6i mdi
trong sb cac bude duge mo ta co thé duoc st dung, khong duge st dung hodc duge
két hop theo céc cach khac nhau dé didu ché cac hop chét trong ban mo ta nay.

Céc hop chit twong tw GDF15 trong ban mo ta nay co thé c6 vai trd nhu cc
hop chit GFRAL va dugc san xuét trong hé biéu hién cua té bao dong vat c6 vi bang
cach st dung céc din xuét té bao CHOKI1. Cac gen ma hoa dbi véi cac protein
GDF15 dugc tach dong phu vao trong khung xuong séng plasmit biéu hién chia
glutamin syntetaza (glutamine synthetase - GS) (c4c plasmit dua trén pEEI12.4).
Trinh tw ADN b6 trg (SEQ ID NO:16) ma héa Hop chit 1 (SEQ ID NO:2), protein
Fe-GDF15 dugce néu lam vi du, duge dung hop trong khung vi trinh ty ma hoa cua
trinh tu peptit tin hiéu, METDTLLLWVLLLWVPGSTG (SEQ ID NO:3) dé ting
cudng sy tiét clia san phidm mong mudn vao trong moi truong nudi cay mo.

Su biéu hién duoc didu khién biang trinh ty khoi dong cia cytomegalovirut

(cytomegalovirus - CMV) cua virut. Cac t& bao CHOK 1SV duoc chuyén nhiém mot
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cach &n dinh bing cach str dung xung dién va mot lugng thich hop ctia plasmit biéu
hién tai t6 hop, va cac té bao duoc chuyén nhiém duoc gift trong huyén ph nuéi cdy
& mat do té bao vira di. Viéc chon loc cac té bao dugc chuyén nhiém duoc thyuc hién
bdi su sinh trudng trong moi truong khong chira huyét thanh chira metionin
sulfoximin (MSX) 25 uM va dugce u ¢ khoang 35°C-37°C va khoang 5-7% COa.
Céc protein GDF15 hodc céc protein dung hgp Fe-GDF15 duge tiét vao trong moi
truong tir cac t& bao CHO. Céc phan GDF15 clia c4c protein lién két v6i nhau, tao
ra c4c homodime chira hai protein GDF15 hodc cdc homodime protein dung hop Fe-
GDF15 duoc ndi v6i nhau thong qua lién két disulfua lién chudi. Cac homodime
GDF15 hoic Fe-GDF15 ¢6 thé dugc tinh ché bang séc ky 4i luc Protein A tiép theo
1a trao ddi anion va séc ky ky nudec.

Cac homodime protein GDF15 tir mdi truong thu hoach dugc duge bét gitr
1én trén nhua Capto Blue (GE). Cac homodime protein Fe-GDF15 tir mdi trudng thu
hoach dugc dugce bét gitt 1én trén nhya Mab Select Protein A (GE). Sau do, nhya
dugc rira nhanh bang dung dich dém chay, nhu dung dich mudi dém phosphat
(phosphate-buffered saline - PBS; d6 pH 7,4) hodc dung dich dém chay chtra Tris,
d4 loai b6 chét khong duoc gén két ddc hiéu. Protein dugc rira giai khoi nhya bang
dung dich c6 do pH thép, nhu dung dich axit xitric 10 mM, do pH 3. Céc phén doan
chita cac protein GDF15 dugce gop lai va ¢ thé duoc gitt & do pH thép dé 1am bét
hoat c4c virut tiém tang. Do pH c6 thé duoc trung hoa biang cach bd sung bazo nhu
dung dich Tris 0,1 M, d pH 8,0. Protein GDF15 ¢6 thé dugc tinh ché thém béng sdc
ky trao d6i anion bang cach sir dung cac nhya nhu Poros XQ (Life Technologies).
Protein GDF15 dugc rira giai khoi cot AEX bing céach st dung gradien NaCl 0 dén
200 mM trong dung dich Tris 50 mM, do pH 8,0 trén 15 thé tich cot.

Protein dung hop Fc-GDF15 ¢6 thé duoc tinh ché thém bang sdc ky twong tic
ky nudc bing cch st dung cot sdc ky twong tac ky nuge (Hydrophobic Interaction
Chromatography - HIC) Capto Phenyl ImpRes (GE Healthcare). Cot nay dugc thue
hién bang cach diéu chinh dung dich dién tich dén quanh 0,5 M natri sulfat va duoc
rira giai bang cach st dung gradien 10 thé tich cot (Column Volume - CV) di tir 0,5
M dén 0 M natri sulfat trong dung dich Tris 20 mM, do pH 8. Sau khi HIC, protein
c6 thé duge tinh ché thém bang sic ky loai ¢& bang cach nap phan gop Capto Phenyl
ImpRes da dugc cd dic trén Superdex200 (GE Healthcare) v6i sy rira giai déng dong
trong PBS, d6 pH 7,4.
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Cac hop chdt GDF15 di duoc tinh ché ¢6 thé duogc cho di qua bd loc giir lai
virut nhu Planova 20N (Asahi Kasei Medical) tiép theo c6 dic/loc tach vao trong 10
mM xitrat, 150 mM NaCl d6 pH 7 bang cich st dung su siéu loc dong tiép tuyén
trén mang xenluloza tai sinh (Millipore).

Mién ngoai bao (extracellular domain - ECD) GFRAL cua ngudi hoa tan dugc
duoc tao ra trong hé biéu hién cua té bao dong vat ¢ vi béng cach str dung céc dan
xuit t& bao CHOK 1. ECD GFRAL da dwoc gin nhin polyhistidin tir mdi truong thu
hoach dugc dugc bét git 1én trén sdc ky 4i luc ion kim loai dugc lam bat dong
(immobilized metal ion affinity chromatography - IMAC) bang niken. Sau do, nhya
dugc rira nhanh béng dung dich dém chay, nhu PBS d6 pH 7,4, hodc dung dich dém
chay chtra Tris (dd pH 8,0, 500 mM NaCl) d8 loai bo chat khong dugc gin két dic
hiéu. ECD GFRAL da duoc gin nhan HIS di gan két (SEQ ID NO:4) duge rira giai
bang cach sir dung 0-250 mM imidazol trong PBS hogc TRIS (do pH 8,0, 500 mM
NaCl) trén 10 thé tich cot. ECD GFRAL dé duge gén nhan HIS c6 thé duoc tinh ché
thém bang sic ky loai c& bing cach nap phin gop IMAC da dugc c6 dic trén
Superdex200 (GE Healthcare) véi su rira giai dang dong trong PBS (do pH 7.4).

Su bidu hién cac khang thé dong vat c6 v dan dén su glycosyl hoa. Thong
thuong, su glycosyl hda xay ra trong ving Fc cua khang thé & vi trf glycosyl hoa N
duoc bao toan cao. Cac N-glycan thudng gén v&i asparagin. Trong ving 6n dinh
dién hinh ctia cac globulin mién dich IgG, chi ¢6 mot vi tri dé glycosyl hoa duge lién
két & vi tri N. Tuy nhién, vi tri nay c6 thé duoc bién dbi dé ngin can sy glycosyl hoa
hoic céc vi tri bd sung c6 thé duge thém vao dbi véi céc ciu trac glycosyl hoa bd
sung hoic da dang. Ngoai ra, su glycosyl hoa doi khi xay ra trong cac vung khac cua
cac phan tir dugc biéu hién trong céc té bao cua dong vat cd vi.

Céc hop chit trong ban m6 ta nay duoc didu ché theo cach nay hodc theo cach
tuong tu ma s& dé dang xéac dinh duoc bdi ngudi o hiéu biét trung binh trong linh

vuc nay.
Vi du thye hién sang ché
Céc vi du khong nham muc dich gidi han sau duoc dua ra dé nham muc dich

minh hoa, khong phai dé gi6i han.

Vi du 1: Ai luc thy thé in vitro
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Céc thong sb gén két in vitro ctia homodime GDF15 cta ngudoi va Hop chét
2 duoc néu lam vi du véi thu thé GFRAL ctia nguoi duge xac dinh béng cong huong
plasmon bé mit (Surface Plasmon Resonance - SPR). ECD cua GFRAL chira ba
mién giau Cys (D1, D2 va D3). Ai lyc ctia homodime ctia GDF15 cua nguoi (des-
ARN SEQ ID NO:1; tc 13, GDF15 khong c6 Ala, Arg va Asp tur dau tan cung N)
va Hop chit 2, homodime ctia Hop chét I Fe-GDF15 (SEQ ID NO:2) véi ECD
GFRAL ciia ngudi da duge gin nhan HIS (SEQ ID NO:4) ¢6 thé duge do bang SPR.
Dong hoc dugce tom tit trong bang 1.

Pé do vide ghn két cia GDF15 clia ngudi (des-ARN SEQ ID NO:1) hoge Hop
chat 2 v6i ECD GFRAL ctia ngudi, thiét bi Biacore T200 duge sir dung dé do dong
hoc gén két cia homodime GDF15 ciia ngudi (des-ARN SEQ ID NO: 1) va Hop chét
2 v6i ECD GFRAL. Cac phép do duge thuc hién ¢ 25°C. Cac mau duge hoa tan
trong HBS-EP+, d6 pH 7,4 (GE Healthcare; 10 mM HEPES d6 pH 7,4 + 150 mM
NaCl + 3 mM EDTA + 0,05% chét hoat dong bé mit P20). Khang thé ctia dé khang
GDF15 cua thd (R&D) dugc lam b4t dong trén cac té bao dong cua chip cam bién
CMS5 bang céch st dung hoa hoc ghép doi amin. Céc mAu GDF15 dugc chuan bi &
25 pg/ml bang céch pha lodng vao trong dung dich dém chay.

Cac mau ECD GFRAL cua ngudi duge chuén bi & cac ndéng do cubi 1a 1000,
500, 250, 125, 62,5, 31,3, 15,6, 7,8, 3,9, 2,0 va 0 (mAu tring) nM bang cach pha
loding vao trong dung dich dém chay. Thi nghiém SPR bao gbm céc bude sau: (1)
bt gift cdc mAu GDF15 trén céc té bao dong riéng ré (Fc2, Fe3 va Fed), (2) tiém 200
ul ECD GFRAL cua nguoi trén tAt ca cac té bao dong & 100 pl/phut, (3) ph‘én ly
frong 600 gidy, (4) tai sinh cac bé mat chip bing cach tiém 10 pl (30 gidy) glyxin,
d6 pH 1,5, & 20 pl/phit, va (5) 1am can bing cac bé mat chip béng cach tiém 10 pl
(30 gidy) HBS-EP+ ¢ 20 ul/phat. Mbi nong d6 ctia ECD GFRAL ctia nguoi duge
tiém lap lai hai 1an.

Dit lidu duge xir Iy bang cach st dung tham chiéu kép tiéu chuin va khép voi
md hinh gén két 1:1 bing cach st dung phian mém dénh gid Biacore T200 dé xac
dinh téc do lien két (kon, M's™), tdc d6 phan ly (koss, s™') va dép img lon nhit (Rmax;
don vi dap tmg (RU)). Hang s6 phén ly can bing (Kp) dugc tinh tir mdi quan hé Kp
= Kott/Kon (M).

Bang 1: Bong hoc gén két ctia homodime GDF15 clia ngudi va homodime
hop chét 2 véi thu thé ECD GFRAL cua nguoi (D1-D2-D3-ECD) ¢ 25°C.
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< Kb
Hop chat Kon (1/Ms) | kofr (1/s) (nM)
GDF15 cua ngudi
(homodime cua hai hop chit bao | 2,92E+05 | 7,21E-03 |72
gbm des-ARN SEQ ID NO:1)
Hop chat 2

(homodime cua hai hop chit bao | 1,05E+06 8,71E-03 8,3
gbm SEQ ID NO:2)

Céc két qua thé hién rang homodime GDF15 ctia ngudi (hai hop chét bao gdbm
des-ARN SEQ ID NO:1) c6 ai luc 1a 7,2 nM ddi v6i ECD GFRAL cua ngudi, va
homodime hop chét 2 (hai hop chét bao gdm SEQ ID NO:2) ¢6 4i luc 12 8,3 nM déi
voi ECD GFRAL cua nguoi.

Vi du 2: Hoat tinh chirc nang in vifro

GFRAL, thu thé déi v6i GDF15, Ia thanh vién ctia ho thy thé GDNF va chira
mién xuyén mang don va khong chira mién tin hiéu nodi bao. Cac thanh vién ctia ho
thu thd GDNF bao gdm GFRAL sir dung ddng thu thé RET d truyén tin hiéu. Su
kich thich ctia phttc hop thu thé GDNE/RET d duoc biét 1a kich hoat mang ludi
truyén tin hi¢u lién quan dén su phosphoryl héa ERK, AKT va STAT.

Pé danh gia hoat tinh va hiéu luc twong dbi ciia cdc bién thé GDF15 ngudi
frudng thanh, cac t& bao HEK293 (ATCC) duge chuyén nhidm bang cc vecto biéu
hién ctia dong vét c6 vu dugc diéu khién bdi CMV chita GFRAL ctia nguoi (trinh tu
d6i chiéu NCBI s6 NP_997293.2) va RET51 ciia ngudi (trinh tw déi chiéu NCBI s6
NP_066124.1) va dugc phat tridn trong ba tudn véi sy c6 mit cua geneticin va
puromycin (Life Technologies) d8 tao ra phin gdp ciia céc té bao biéu hién mot cach
bn dinh ca hai protein. Phép do sy phosphoryl héa ERK1/2 duge chon lam diém cubi
dé danh gia sy hoat hoa RET sir dung kit tht nghiém AlphaLISA Surefire Ultra
Phospho-ERK 1/2 (Perkin Elmer), theo hudng dAn cta nha san xuét, va md hinh may
doc vi dia da nhdn EnVision 2102 (Perkin Elmer).

N6i ngén gon, cac té bao HEK293-hGFRAL/hRET, gitra lan cdy truyén 10-
20, duoc gieo ¢ 20.000 t& bao mdi 13 trén cac dia 96 16 dugc phu poly-D-lysin va
duoc phat trién trong ba ngay ¢ 37°C trong moi truong 5% CO2/95% 0,. Céc té bao
duogc U trong moi truong khong chira huyét thanh trong 4 gitr va sau d6 duge xur ly,
nhu duoc chi dinh, trong 10 phut, dugc dung giai va duoc két dong cho dén khi-dugc

thir nghiém. Céc dich tan té bao duoc lam tan bang cach 1 trong 1 giv & 4°C, duge
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tron trén may lic dia quy dao, va dugc chuyén sang dia 384 16 mau tring. Phuong
phap AlphalLISA “2-dia/l 0~ duogc dp dung bing cach bd sung hdn hop tron chét
rihén va chét cho, duoc cung cép véi kit thir nghiém, vao céc dich tan va u ¢ nhiét
do trong phong trong bong ti trong 8 gi® trude khi do tin hiéu AlphalISA trén mdy
doc dia EnVision.

MJbi dia ctia céc té bao duoc st dung cho thir nghiém bao gdbm GDF15 truéng
thanh cta nguoi tu nhién lam ti€u chuén tham chiéu dbi véi hidu suét thir nghiém.
Dit lidu phosphoryl hoa ERK1/2 (pERK1/2) tix nhiéu dia duoc thu lai trong mot a6
thi bing cach chuyén di li¢u tin hidu AlphaLISA tho trén truc Y sang %lén nhét so
v&i tieu chuén tham chiéu GDF15 ciia nguoi st dung cong thic sau:

%L.6n nhat = 100*(x-min)/(max-min),
trong d6 min = 0 va bidu thi sy khong kich thich, max = 100 va biéu thi su kich thich
quan sat duoc ¢ lidu bo hoa ctia hop chit, va x = viée didu tri da cho bat ky. ECso
i voi mdi hop chat duge xéc dinh bing cich st dung duong cong dp Urng lidu
dang chir S do déc thay ddi duge véi su hdi quy logistic bdn thong s trong GraphPad
Prism phién ban 7.00. ECso dugc liét ké dbi véi mdi hop chét trong bang 2 duge xéc
dinh bang cach tao ra s6 trung binh nhan cta ECso dbi voi 3 thir nghiém doc 1ap cua
mdi hop chét st dung cong thirc sau:
Trung binh nhan = /X1 * X2 = X3.

Céc té bao HEK293 bidu hién ca GFRAL cua ngudi va RET51 cia ngudi
duoc st dung dé danh gid hiéu luc ctia hop chit 2. GDF15 truong thanh cia nguoi
tu nhién (SEQ ID NO:1), du6i dang homodime, duoc st dung lam tiéu chuén tham
chiéu trén mdi dia té bao. Cac vat phém thir nghiém duoc chay ldp lai bdn 1an trong

ba thir nghiém doc lap.

Bang 2: So sanh hiéu lyc cua hop chét 2 véi GDF15 ctia nguoi.

Ay 1A \ A ECso

Vit pham thtr nghiém (pM) SEM | N
GDF15 nguoi trudng thanh
(homodime cua hai hop chét bao gdm SEQ | 27,9 2,9 3
ID NO:1)
Hop chat 2
(homodime ctia hai hop chit bao gdom SEQ | 86,2 5,8 3
ID NO:2)

Dit liéu tir thir nghiém dai dién duoc thé hién duéi dang trung binh cong + SE
N, sb luong thir nghiém doc 1ap
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Vi du 3: Hiéu qua in vivo trong cdc mo hinh chuot cdng binh thudong

Bénh béo phi 12 bénh ddng méc phd bién lién quan dén bénh dai théo duong
va ching khang insulin. GDF15 dé dugc bdo cdo 1a han ché su hép thu thic dn, gy
ra su giam can ning va cai thién sy nodi cén béng glucoza. Do d6, hop chit GDF15
c6 thé hidu qua trong viée tri liéu dé gdy ra sy giam can ndng va dbi véi cac tinh
trang bénh nhu T2D, rdi loan lipit mau, NASH va/hodc bénh béo phi. Hop chét 2
duoc dung & chudt cong Sprague Dawley duc trong khoang thoi gian 15 ngay két
hop do can nang co thé va muc hip thu thirc in hing ngay.

Chudt cdng Sprague-Dawley duc binh thuong (Envigo; 14 tudn tudi) dugc
duy tri trén ché do an thtc dn thong thuong khi dén co s& nghién cau (TD2014;
Teklad, Madison, WI) va duoc stt dung trong cac nghién ctru sau. Cac dong vat dugc
nhdt mot cach riéng ré trong co s& nghién ctru duge kiém soat nhiét do (24°C) v6i
chu ky sang/téi 12 gidr (chiéu sang vao 0600) va tiép cn tw do v6i thire an (TD2014)
va nudc.

Sau it nhat mot tudn thich nghi khi hiu vé6i co so nghién ctru, chudt cbng duoc
ngau nhién héa theo cin ning co thé ctia ching, sao cho mdi nhom thir nghiém ctia
cac dong vat s€ c6 can ndng co thé tuong tu. C4c cin nang co thé nam trong khodng
tir 332 dén 369 gam.

T4t ca cac nhém chira ndm chudt céng. Chat dan hodc hop chét 2 (khoang lidu
0,01 dén 0,3 mg/kg) duge hoa tan trong chit dan (PBS) dugc dung bang céch tiém
dudi da (subcutaneous - SC) (1 ml/kg) vao chudt cdng binh thudng dugce cho an tuy
thich mdi 3 ngay trong 15 ngay.

Céc 14n tiém dudi da duoc thue hién vao ngay 1, 4, 7, 10 va 13. Viéc do can
ning co thé va mirc hép thu thirc &n hing ngay dugc thuc hién trong toan bd giai
doan nghién ctu. Ty 1€ phan trdm cin nang co thé duoc tinh hing ngay tir mdi can
ndng co thé ban du cua dong vat nhu sau: ‘

% Can ning co thé = (can ning co thé hing ngay/can ning co thé ban dau) X 100.

Tét ca dit lidu duoc biéu thi dudi dang trung binh cong = SEM ctia nam con
vat trén mdi nhém. Cac ndng do lidu c6 hiéu qua dbi v6i ty 18 phan trdm muc gidm
cén ning va muc hap thu thire an tich liiy duwgc xdc dinh trong GraphPad Prism bing
cach st dung cong cu khép khong tuyén tinh. Phéan tich théng ké duoc thuc hién
bang cach sir dung ANOVA céc phép do lap lai, tiép theo 1a phwong phép ctia

-13-



40790

Dunnett dé so sanh nhiéu cip. Su khéc biét c6 y nghia duoc nhén dién ¢ *-p<0,05,
**_p<(0,01, ¥**-p<0,001, ****-p<0,0001.
Bang 3: Téac dung cua viéc didu tri bing hop chét 2 dén ty 18 phan trim cin

ning co thé va mirc hip thu thirc &n tich iy & chudt cdng SD binh thuong.

Didu tri Can ndng co thé (%) | Mc hép thu thirc an tich liy

(2)

Chét dan (1 ml/kg, SC) | 106,69+0,54 264,48+7,28

Hop chét 2 (0,01 mg/kg) | 93,34+2,13% 193,04:£8,54*

Hop chét 2 (0,03 mg/kg) | 85,18+2,60* 155,42+11,13*

Hop chét 2 (0,06 mg/kg) | 81,80+1,66* 122,5414,05*

Hop chét 2 (0,1 mg/kg) | 78,30+3,71* 115,74+15,75%

Hop chit 2 (0,3 mg/kg) | 73,57+1,56* 91,22+8,57*

Tét ca dir lidu duoc biéu thi dudi dang trung binh cong + SEM ctia 5 con vét trén mdi nhém tir
ngay 14. Phan tich théng ké duoc thuc hién bang cach sir dung ANOVA cac phép do ldp lai,
tiép theo 1a phuong phap cua Dunnett dé so sanh nhiéu cip. Su khac biét c6 y nghia dugc nhan
dién ¢ *p<0,05.

Viéc diéu tri 14u dai bing hop chét 2 & chudt céng duc SD binh thuong dan
dén su giam c6 y nghia thdng ké v& murc hap thu thirc dn va sy gidm c6 y nghia théng
ké v& ty 18 phan trim cAn ning co thé khi hoan thanh nghién ctru so véi cdc dong vt
dwoc didu tri bang chét din theo cach phu thude lidu. Mtrc hép thu thire &n tich liy
dugc giam tr 264,48 xuéng 91,22 ¢ ]idu cao nhit dugc thir nghiém va muc giam can
ning co thé nam trong khodng tir mirc giam 7% dén 26%. Dit liéu dudng nhu chi ra
rang hop chét 2 ¢6 tac dung c6 ¥ nghia théng ké trong viéc 1am giam can nang co

thé va muc hip thu thirc an & chudt cbng SD binh thuong theo cach phu thude lidu.

Vi du 4: Hiéu qua in vivo & chudt nhit béo phi gdy ra do ché do an (Diet-Induced
Obese - DIO) '

Dé khao sat tac dung ctia hop chit 2 dén muc giam can ning, su chuyén hoa,
thanh phin co thé va chimg nhiém m& gan, hop chat 2 duge ding liéu 1au dai cho
chudt nhat DIO C57/BI6.

Chu6t nhit DIO C57/B16 duc (Taconic) 24 dén 25 tudn tudi, duge duy tri trén
ché do an giau calo khi dén co so nghién ctru (TD95217; Teklad, Madison, WI) va
dugc str dung trong cac nghién ctru sau. Cac dong vat dugc nhdt mét cach riéng ré

trong co s& nghién ctru dugc kiém soat nhiét do (24°C) véi chu ky sang/toi 12 gio
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(chiéu sang vao 2200) va tiép can tu do v6i thire &n (TD95217) va nude. Sau it nhét
2 tuan thich nghi khi hau véi co s nghién ctru, chuot nhét duoc ngiu nhién héa theo
can nang co thé cua ching, sao cho mdi nhém thir nghiém cua cac dong vat s& co
cAn ning co thé twong tw. Can ning co thé ndm trong khoang tir 40 dén 50 gam.

T4t ca cac nhém chira nam chudt nhit. Chét dan hodc hop chat 2 (0,002, 0,006,
0,02, 0,06, va 0,2 mg/kg) duoc hoa tan trong chit dan (PBS) va duoc dung bing cach
tiém dudi da (SC) (10 ml/kg) vao chudt nhét DIO dugc cho an iy thich 30 dén 90
phit trude khi bit diu chu ky t5i mdi 3 ngay trong 21 ngay. Céc lan tiém SC duoc
thuc hién vao ngay 1, 4, 7, 10, 13, 16, 19 va 22. Cén nang co thé va mac hép thu
thitc #n dugc do hing ngay trong toan bd nghién ciru.

Mirc d6 thay doi tuyét d6i v& can ning co thé dugc tinh bang céach trir can
ning co thé ctia cling con vat trude khi tiém phén ti 14n thr nhit. Vao ngay 17, céc
con vit bi bo d6i & 0600 va & 1300, mau duge liy dé do glucoza va insulin mau khi
d6i. Glucoza méu dugc do bang may do dudng huyét AccuChek® (Roche Diabetes
Care, Inc.; Indianapolis, IN). Insulin duoc do béng ELISA (MSD, Rockville, MD).
Chi s6 khang insulin dugc tinh bing cong thirc:

HOMA IR = insulin huyét twrong khi d6i (mIUl/1)*(glucoza méu khi doi
(mmol/1)/22,5.

Vao ngay 24, cic con vat dugc lam chét truée chu ki sang tdi, va gan duge
14y ra va dugc két dong. Céc triglyxerit gan, duoc xac dinh tir céc dich treo mo dong
thé ctia gan thu duge khi lam chét, va céc chit phan tich trong huyét twong dugc do
trén may phén tich 14m sang Hitachi Modular P.

Bang 4: Tac dung cua viéc didu tri bang hop chit 2 dén can ning co thé va

mirc hép thu thtc &n tich liiy & chudt nhét DIO vao ngay 16.

Diéu tri Mirc d6 thay ddi cAn niang co | Muc hép thu
thé so v6i 1an do ban dau (g) | thte an tich
- 1ty (g)
Chéat dan (10 ml/kg, SC) -0,68+0,14 41,30+0,94
Hop chat 2 (0,002 mg/kg) -4,58+0,71* 33,22+0,99*
Hop chét 2 (0,006 mg/kg) -8,64+0,41%* 29,2441,41%*
Hop chat 2 (0,02 mg/kg) -11,82+0,57* 23,00+1,86*
Hop chit 2 (0,06 mg/kg) -9,02+0,57* 23,86+0,96*
Hop chat 2 (0,2 mg/kg) -9,08+0,59* 27,52+1,30*

Tét ca dir lidu duoc biéu thi duéi dang trung binh cong + SEM ciia 5 con vat trén moi nhom.
Céc tri s6 duoc bidu thi dudi dang trung binh cong + SEM véin = 5. *p<0,05 so vi nhém chit
din; ANOVA mot chiéu, tiép theo la phuong phép cuia Dunnett dé so sanh nhiéu cgp.
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Bang 5: Tac dung cuia viéc didu tri bing hop chat 2 dén glucoza huyét thanh,
Cholesterol, Alanin Aminotransferaza (Alanine Aminotransferase - ALT) va cac
triglyxerit gan & chudt nhét DIO vao ngay 24.

Diéu tri Glucoza Cholesterol ALT Triglyxerit
(mg/dl) (mg/dl) (Iu/n gan
(mg/g mo)
Chat dan
(10 ml/kg, | 339,18+30,58 |271,80+12,02 |310,80+34,92 |210,10+11,82
SC)
Hop chat 2
(0,002 317,52+17,95 |220,80+4,89* |231,60+25,39 | 69,88+18,88*
mg/kg)
Hop chit 2
(0,006 261,00+20,43% | 177,00+7,82* | 159,60+73,32% | 46,56+13,85*
mg/kg)
Hop chat 2
(0,02 223,38+16,02% | 172,80+18,51* | 87,00+13,04* | 24,82+8,80*
mg/kg)
Hop chét 2
(0,06 245,94+10,10% | 199,20+15,34* | 114,60+22,72* | 58,90+14,45*
mg/kg)
Hop chat 2
241,02+8,88*% | 167,40+8,72* | 112,80+19,15% | 34,62+10, 88*
(0,2 rng/kg)

Céc tri sO duoc biéu thi dudi dang trung binh cong = SEM véin = 5. *p<0,05 so voi nhom chat
dan; ANOVA mot chidu, tlep theo la cua Dunnett.

Bang 6: Tac dung cua viéc didu tri bang hop chét 2 dén glucoza, insulin mau
khi d6i va HOMA-IR & chudt nhit DIO vao ngay 17.

Piéu tri Glucoza khi d6i | Insulin khi d6i HOMA-IR
(mmol/1) (mIU/l/ml)

Chét din 6,80-£0,28 85.64413,68 25.78+4.13
(10 ml/kg, SC) ’ ’ J ) , ,
Hop chat 2 . .
(0.002 mgkg) | 004028 45,94::4,66 13,5141,32
Hop chét 2 . . .
(0.06 mg/kg) 5,16+0,53 26,44+2,95 6,00+1,15

Tét ca dit liéu dugc bidu thi dudi dang trung binh cdng + SEM cua 5 con vét trén mdi nhom tix
ngay 17.

Phan tich théng ké dugc thuc hién béng cach st dung ANOVA céc phép do lap lai, tlep theo
la phuong phap ctua Dunnett d& so sanh nhiéu cip.

Su khac biét ¢ y nghia dugc nhan dién & p<0,05.
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Hop chit 2 lam giam theo cach phu thudc lidu can ning co thé va mirc hip
thu thirc n & chudt nhit DIO duc, diéu ndy ching t6 n6 co thé dugc str dung trong
viée tri lidu dé gdy ra sy gidm cAn ning va cho bénh béo phi (bang 4). Hop chét 2
cling lam giam glucoza huyét thanh, didu nay chimg t6 n6 c6 thé duoc sir dung trong
tri liéu bénh dai thao duong (bang 5). Hop chét 2 con 1am giam cholesterol, didu nay
chimg t6 n6 ¢6 thé duoc sir dung trong tri ligu 161 loan lipit mau (bang 5). Hop chat
2 cai thién stc khoe cia gan (dugc chiing minh baéi su gidam ALT huyét thanh) va
lam giam triglyxerit gan, didu nay chimg t6 no6 c6 thé dugc str dung trong tri lidu
NASH (bang 5). Viéc kiém tra glucoza va insulin mau khi déi duoc thuc hién vao
ngay 17 chitng t6 dd nhay cua insulin dwge ting [én va chi s6 khang insulin giam,
didu nay con hd tro kha ning st dung hop chét 2 trong tri liéu bénh déi thdo duong
(bang 6).

Vi du 5: D6 6n dinh cta cdc cdu tric Fe-GDF15 khac nhau

Su két tap protein trong san pham dugc 1a khong mong mudn béi vi n6 lam
giam hiéu sudt san xut téng cdng, va nod co thé kich hoat dap tmg mién dich khi
dugc dung cho cac ca thé. Do d6, viéc duy tri hop chét & trang thai monome, hodc
trong trudng hop nay, homodime dugc gén két cong hoa tri, 1a duge wu tién.

Dé thir nghiém khuynh hudng cia céc protein dung hgp GDF15 khac nhau dé
két tap va/hodc thodi hoa, céc protein dung hop Fe-GDF15 khac nhau ¢6 thé duoc
bidu hién trong céc té bao CHO cua dong vat ¢ vii. Cac protein dung hop Fe-GDF15
c¢6 thé duoc bt gift 1én trén Mab Select Protein A (GE; Piscataway, NJ) v6i dung
dich dém chay PBS (d6 pH 7,4); mot cach nhanh chong ¢c6 thé dwoc rira bang dung
dich dém chay dé loai bo chit khong duge gén két ddc hiéu; va co thé duoc rira giai
bang 20 mM axit axetic va 5 mM axit xitric, @ pH 3. Céc phan doan chira cac protein
Fc-GDF15 duogc gop lai, va dd pH dugc trung hoa bing cach bd sung 1/10 thé tich
cua 1 M Tris d¢ pH 8,0.

Phin gdp bit giit protein A sau d6 duge phan tich béang sic ky loai cO (size
exclusion chromatography - SEC) dé xac dinh % khéi két tap khdi luong phén tu
cao (HMW), cho thdy su két tap xay ra nhidu thé nao. Phuong phép phén tdch SEC
duoc thuc hién trén Tosoh Bioscience 3000SWXL, cot 5 um v6i kich thude 30 cm
x 0,78 cm. Pha dong 1a PBSx1, 350 mM NaCl (d6 pH 7,4) ¢ tbc do dong 1a 0,5

ml/phut. Cac méau ndng do thép ban dau dugc 4p dung dudi dang cac lan tiém 10
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mcl va dugc gidm sat & budce song hép thu 14 214 nm. Loai % LMW cho thiy d6 6n
dinh héa hoc, hodc cac san pham phan huy khéi lwong phén ti nho cua hop chét.

Bang 7: So sénh do 6n dinh vat Iy va héa hoc cua cac protein dung hop Fe-
GDF15 khéc nhau.

__Hop chat % HMW % LMW
E)gg ;%?;%c monome) 41 23
Eﬁg gcl)?:l%c b6 doi) 60,8 3,6
E(;Ic)) Z%i‘;c heterodime) 2,0 49,1

CAu tric protein dung hop Fe-GDF15 bg dai (hai phan Fc tuong ty ctia khdng
thé dugc gin v6i nhau gitta cac dAu, chtra ving ban 18, va sau do, dugc gén v6i phan
ttr GDF15 tai d6 céc phin GDF15 sau do ty lién két dé tao ra dime), hop chét 3
(homodime cta hai phan tu, moi phin ti bao gom SEQ ID NO:5) ¢6 60,8% HMW
50 v6i 4,1% HMW ctia hop chit 2. Diéu ndy goiy rang hop chit 2 ¢6 do 6n dinh vat
Iy t&t hon, v6i mirc do két tap thap hon va it nguy co clia cac khéi két tap sinh mién
dich hon so v6i ciu tric protein dung hop Fe-GDF15 b doi.

Fc-GDF15 heterodime (hai phin Fc khac nhau cta khang thé ma lién két voi
nhau canh nhau va tai d6 mot phan Fc (chudi B, SEQ ID NO:17) dugc lién két voi
mot phﬁn Fc khac ma duoc gén véi phan tr GDF15 (Chuéi A, SEQ ID NO:6) va tai
doé cac ph?m GDF15 sau do tu lién két dé tao ra homodime), hop chét 4 (homodime
ctia hai phéan tir, mdi phan tir bao gdm heterodime ctiia SEQ ID NO:6 & SEQ ID
NO:17) c6 loai LMW 49,1% cao so v6i hop chit 2, ma chi ¢6 2,3% LMW, goi y
rang hop chét 2 ¢6 d6 6n dinh héa hoc tét hon va khuynh huéng giam céc phan cét
hoéa hoc hodc phén giai protein. Do dn dinh héa hoc va viée tranh sy phan hity giup
gitt dugc hiéu luc ctia hop chét trong cic khoang thoi gian dai. Ngoai ra, sy phan
huy it hon lam gidm dén mirc t6i thiéu nguy co ring cic sdn pham phu ctia qua trinh
phéan huiy s& gy ra cac vAn dé thém nita v& hidu luc bdi viée can tro hoat chét trong
ché pham hozic nguy co céc san phdm phu ctia qua trinh phan huy s& két tap va gly

ra c4c van dé vé kha ndng sinh mién dich.
Vi du 6: Do 6n dinh cta cdc dot bién Fc kép so v6i don

CAu truc duy nhét cua phan Fe ctia cac hop chét trong ban mo ta nay, v6i hai

dot bién dic hiéu, bat ngo thé hién do 6n dinh tot hon va mire do hoa tan cao hon &
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céc ndng do cao so véi cAu tric Fe v6i mdi mot trong sb cac dot bién riéng r&. Hai
Fc v6i dot bién don duoc tao ra dé pha v& su lién két CH3/CH3 trong IgG4-Fc va
dé tao ra cAu triic Fc monome. Thé dot bién don th( nhét 1a hop chét 7, véi glutamin
duoc thay cho phenylalanin & vi tri 405 trong chudi ning 1gG4 cla ngudi co chidu
dai ddy du, twong Gng véi vi tri 173 trong SEQ ID NO:2 (vi trf 175 trong SEQ ID
NO:9). Thé dot bién don thir hai duge tao ra 1a hop chat 8, Fe v6i axit glutamic duoe
thay cho tyrosin ¢ vi tri 407 trong chudi ning IgG4 ctia ngudi co chidu dai day du,
trong tmg véi vi tri 175 trong SEQ ID NO:2 (vi tri 177 trong SEQ ID NO:10). Thé
dot bién Fe kép, hop chét 5 (SEQ ID NO:7), cling dugc tao ra, va nd chira ca hai dot
bién Fe tir cac hop chat 7 va 8. Hop chét 5 ¢6 trinh ti gidng nhu hop chét 2 ngoai
trir hai axit amin bd sung, AP, c6 mit & déu tdn cung N ctia ving Fe trong hop chat
5. Céc hop chét 2, 5, 7 va 8 khong c6 ving ban 1& cia ESKYGPPCPPCP (SEQ ID
NO:8) dé dam bao su tao thanh Fc IgG4 monome.

Céc hop chit trong vi du nay dugc bidu hién trong cac té bao CHO cuia dong
vat ¢6 v, va moi truong thu hoach duoc duge bét gift 1én trén Mab Select Protein A
(GE) v6i dung dich dém chay PBS (d0 pH 7,4); mot cach nhanh chong dugc rira
bang dung dich dém chay dé loai bo chit khong dugc gén két dic hidu; va duoc ra
giai bang 20mM axit axetic va 5 mM axit xitric, do pH 3,0. Cac phén doan chira cac
protein GDF15 dugc gop lai, va do pH dugc trung hoa bing cach bd sung 1/10 thé
tich cua 1 M Tris d¢ pH 8,0.

Sau do, céc phan gdp bit giit protein A da duge trung hoa duge trao dbi chét
d&m trong 10 mM xitrat d6 pH 5,0 trong may c6 ly tim Amicon Ultra 0,5 ml véi 10
MWCO. Céc thé dot bién Fe-GDF15 don va kép tiép theo duge nd lyc dé ¢d dac 1én
dén hodc trén 10 mg/ml bang céch st dung may ¢b ly tim Amicon Ultra 0,5 ml vé§i
10 MWCO.

Bang 8: Mirc d9 hoa tan 16n nhét cta cac thé dung hop GDF15 & do pH 5,0.

Hop chat Mitrc do hoa tan 16n Quan st bang mit thuong
nhit & do pH 5,0
(mg/ml)

Homodime cta hop 1,7 Khéng thé dat duoc 10 mg/ml; sur
chét 7 két tia quan sat duge trong khi
(SEQ ID NO:9) co dac

Homodime cua hop 6,7 Khong thé dat dugce 10 mg/ml; sy
chat 8 két tha quan sat dugc trong khi
(SEQ ID NO:10) cd ddc
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chét 5

(SEQ ID NO:7)
Dbi chimg chi Fe 12,0 Dung dich trong
IgG4 monome

Homodime cua hop \ 9,8 Dung dich trong

Céc két qua thé hién rang cic thé dot bién Fc don, cdc homodime cua hop
chéit 7 va hop chit 8, c6 mirc do hoa tan giam khi so véi thé dot bién Fe kép,
homodime ctia hop chat 5. Homodime ctia hop chét 7 khong thé dat duge 10 mg/ml
do su két ta va tén hao nguyén liéu. Homodime ctia hop chét 8 thé hién do hoa tan
cai thién khi so véi homodime ctia hop chét 7; tuy nhién, né khong thé dat duge 10
mg/ml do sy tdn hao nguyén liéu trong qué trinh ¢d dic. Homodime ctia hop chét 5,
v6i su dot bién kép méi trong Fe, giit duge mire do hoa tan ¢ 9,8 mg/ml. P6i chimg

chi Fc IgG4 monome hoa tan duge 1én dén 12 mg/ml.

Vi du 7: So sanh do én dinh héa hoc déi véi céc cau néi linh dong hodc ¢ dinh

Pé thtr nghiém do 4n dinh hoa hoc cua cac hop chit GDF15 trong ban md ta
nay, cac hop chét nhu vy c6 thé dugc thdm tach qua dém & 4°C vao trong cac dung
dich dém sau: 10 mM xitrat, pH6 (C6), 10 mM xitrat, pH7 (C7), 10 mM Tris, d6 pH
7,0 (T7), 10 mM Tris, d6 pH 8,0 (T8) hogc 1x PBS, do pH 7.4 (PBS). Dé dénh gia
d6 6n dinh trong thoi gian dai ctia cac thé dung hop Fc-GDF15, cac dung dich protein
1,0 mg/ml trong cdc dung dich dém tuong ing co thé duge bao quan ¢ 4°C, 25°C va
40°C trong 4 tudn, va % LMW dugc xac dinh bang SEC phan tich.

Phuong phép phén tach SEC c6 thé duoc thuc hién trén Tosoh Bioscience
3000SWXL, cdt 5 pm véi kich thude 30 cm x 0,78 cm. Pha dong co thé 1a PBS, 350
mM NaCl, d6 pH 7,4 6 tdc do dong 1a 0,5 ml/phut. Cac mau néng do thép ban dau
c¢6 thé duoc ap dung dudi dang cac 1an tiém 10 mcl va dugc giam sat & budc song
hép thu 12 214 nm.

Céc thay dbi v& d6 én dinh héa hoe, do dwgc bang % LMW, duge danh gia
s0 v6i cac mau thoi diém 0. Nhu duge xac dinh bang cac nghién ctru duge thuc hién
vé ¢o ban nhu dwoc md ta trén day, su phat trién % LMW ddi véi cac hop chét
GDF15 dugc tom tat trong bang 9.

Céc hop chét dwgc thtr nghiém 12 hop chit 2, homodime ctia hop chét 1 (SEQ
ID NO:2), v6i cdu nbi G4-AP10-G4 c¢b dinh, homodime ctia hop chét 5 (SEQ ID
NO:7) véi cau ndi L5Q linh dong (GGGGQGGGGQGGGGQGGGGQGGGGQ
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(SEQ ID NO:12)), va homodime ciia hop chit 6 (SEQ ID NO:11), v6i cau nbi G4S-
AP10-G4S cb dinh. :

Bang 9: Su phat trién vé % LMW ddi véi céc hop chat GDF15 ¢ 1 mg/ml nhu
duoc xac dinh bang SEC phan tich.

Su phat trién % LMW & 1 mg/ml sau 4 tudn bao quan
& 4°C, 25°C va 40°C
Xitrat pH 6,0 Xitrat pH 7,0 hodc | Tris pH 8,0 hodc
Tris pH 7,0 PBS pH 7,4
4°C ] 25°C | 40°C | 4°C | 25°C | 40°C | 4°C | 25°C | 40°C

Hop chat 2
CAu ndi:
GGGG-AP10-
GGGG
Homodime cua
hop chat 5 0,37 10,81 (3,99 | 0,56 | 1,8 |6,63 [0,71 |28 |10,5
Cau nbi: L5Q
Homodime cua
hop chét 6
Cau ndi: 1,65 10,76 |2,7 |1,52 |1,2 5,76 | 1,83 | 1,52 |5,65
GGGGS-AP10-
GGGGS

0 0 0,75 |0 0,36 |3,45 | 0,15 10,99 | 7,09

Chu ndi L5Q ¢6 % LMW cao hon sau khi bao quan ¢ 25°C va 40°C so v6i
mdi trong s6 hai ciu nbi AP10, goi y khuynh huéng phén huy héa hoc cao hon ddi
v6i céc protein dung hgp GDF15 chira cAu ndi linh dong L5Q so véi protein chira
cau ndi cb dinh AP10 (APAPAPAPAPAPAPAPAPAP; SEQ ID NO:13). Ngoai ra,
homodime ctia hop chét 6, véi cdu ndi chira G4S (GGGGS; SEQ ID NO:14), ¢6 %
LMW cao hon so v6i hop chét 2, vi cdu ndi chira G4 (GGGG; SEQ ID NO:15),
trong hau hét céc diéu kién, goi y d6 6n dinh hoa hoc 16n hon clia hop chit 2 vdi cau
néi G4-AP10-G4 ciia no.

D6 én dinh hoa hoc va vat Iy ciia cac hop chit GDF15 v6i chu ndi co dinh
(hop chéit 2 va hop chit 6) va cau ndi linh dong (hop chit 5) ¢6 thé dugc danh gid &
ndng do cao 1a 10 mg/ml. Céc hop chét trude tién c6 thé duoc tham tich O/N ¢ 4°C
vao trong cac dung dich dém sau: (a) 10 mM xitrat do pH 6,5; (b) 10 mM xitrat do
pH 6,5, 150 mM NaCl; va (c) 10 mM xitrat do pH 6,5, 0,02% Polysorbate 80. Cac
t4 duge nhu 150 mM NaCl va 0,02% Polysorbate dugc bd sung vao ché phém dé
thir nghiém tdc dung cta ching dén d6 on dinh hoa hoc va vt ly cla cac thé dung

hop GDF15. Tiép theo, céc hop cht ¢6 thé duge cd dac dén 10 mg/ml bang cich st
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dung méy c¢6 quay Millipore 10.000 MWCO, 15 ml. Sau khi c6 déc, %o HMW va %
LMW c6 thé duge xac dinh bing SEC bang cach sir dung protein da dugc c6 dic
(t=0).

Phuong phéap phan tach SEC ¢6 thé duogc thuc hién trén Tosoh Bioscience
3000SWXL, c6t 5 pm véi kich thude 30 cm x 0,78 cm. Pha dong 1a PBS, 350 mM
NaCl, 46 pH 7,4 & toc do dong 1a 0,5 ml/phut. Céc mau 10 mg/ml dugc pha lodng
dén 1 mg/ml trong cac dung dich dém tuong ting ctia chung va sau do, duogc ap dung
dudi dang céc 14an tiém 10 mel va duge giam sat & bude song hép thu 12 214 nm.

Céc ché phdm 10 mg/ml ¢6 thé duge i trong 4 tudn ¢ 4°C, 25°C va 40°C aé
d4nh gia do én dinh trong thoi gian dai dudi cac didu kién bat loi. % LMW va %
FIMW c6 thé duoc xéc dinh lai & thoi gian 4 tudn (t = 4w) bang SEC. Mirc dd thay
ddi v& d6 én dinh hoa hoc (% LMW) ¢6 thé duoce danh gid so véi cac mu thoi diem
0.

Bang 10: D0 6n dinh hoa hoc duge biéu thi dudi dang sy phat trién tinh theo
% LMW dbi véi cac hop chat GDF15 & 10 mg/ml.

% LMW su phat trién & 10 mg/ml sau 4 tuan bdo quan
& 4°C, 25°C va 40°C

Xitrat pH 6,5 Xitrat pH 6,5 + Xitrat pH 6,5 +
150 mM NaCl 0,02% Polysorbate
80

4°C [25°C [ 40°C | 4°C |25°C | 40°C | 4°C | 25°C | 40°C

Homodime cua
hop chét 5 0,52 [ 1,03 16,39 |0,25 | 0,86 | 5,11 0,27 | 1,04 |62
Cau nbi: L5Q
Homodime cua
hop chét 6

Cau ndi: 0 02 2,73 |0 0,3 12,5210 0,31 |2,8
GGGGS-AP10- :
GGGGS
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Bang 11: D9 bn dinh vat ly duoc biéu thi dudi dang su phat trién tinh theo %
HMW ddi v6i céc hop chit GDF15 ¢ 10 mg/ml.

% HMW su phat trién & 10 mg/ml sau 4 tuan bao quan
G 4,25va40°C

Xitrat pH 6,5 Xitrat pH 6,5 + Xitrat pH 6,5 +
150mM NaCl 0,02% Polysorbate
80

4°C | 25°C | 40°C | 4°C | 25°C | 40°C | 4°C | 25°C | 40°C

Homodime cua
hop chit 5 0,06 0,23 |3,04 [ 0,05 0,19 |73 |0,1 |0,24 |3,13
Cau ndi: L5Q
Homodime cua
hop chét 6

Céhu ndi: 0 0,1 12,98 |0 0,33 17,18 |0 0 2.85
GGGGS-AP10-
GGGGS

Nhu dugc thé hién trong bang 10, homodime ctia hop chét 5 & 10 mg/ml, chira
ciu néi linh dong, cho thiy mutic cao hon cia % LMW so v6i homodime clia hop
chit 6, v6i chu nbi ¢b dinh, & 25°C va 40°C, diéu nay chimg t6 do on dinh hoa hoc
thap hon.

Nhu duge thé hién trong bang 11, homodime ctia hop chét 5 ¢ 10 mg/ml, chia
cAu néi linh dong, cho thiy mitc cao hon cua % HMW so véi homodime cia hop
chéit 6, v6i cAu néi cb dinh, didu ndy chimg té do on dinh vat 1y thap hon. D6 6n dinh
hoéa hoc va/hodc vat Iy thap co thé gay ra cac vén dé két tha va kha ning sinh mién
dich c6 thé.

Vi du 8: Téap tinh duge dong hoc ctia cac hop chit GDF15

Tap tinh dugc dong hoc ctia hop chit 2 dwoc thir nghiém & khi. Nong d6 trong
huyét tuong ctia céc hop chit GDF15 dugc xé4c dinh bang phuwong phap ELISA ¢ Eli
Lilly and Company (Indianapolis, IN). ELISA kep st dung khang thé da dong cua
dé khang GDF15 ctia ngudi (R&D Systems/AF957) hodc khang thé don dong cua
chuot nhit khang GDF15 cia ngudi/dong vt linh truong (R&D Systems/MAB957)
duge phu ¢ 1 hodc 3 pg/ml lam chét phan tGng bét giit. Sau dé, hop chit GDF15
dugce phat hién bing khang thé pFc-HRP cia chudt nhét khang IgG4 cua ngudi
(Southern Biotech/9190-05) hogc khang thé Fc-HRP ctia chudt nhét khang IgG cuia
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ngudi (Southern Biotech/9200-05). Cac dia dugc phat trién bang cach st dung hé co
chét tetrametylbenzidin (TMB) (SeraCare/5120), va phan tng enzym dugc lam
ngimg bing dung dich ngimg TMB (KPL/50-85-04).

Khi Cynomolgus duc dugc dung lidu don dudi da (0,3 mg/kg) cta hop chét 2
trong PBS (d6 pH 7,4) & thé tich 1a 0,5 ml/kg. Méu duoc lay tir mdi con vét ¢ thoi
diém trude khi ding lidu va & 6, 24, 48, 72, 96, 168, 240, 336, 408 va 504 gio sau
khi ding lidu dé xac dinh dic diém dugc dong hoc.

Bang 12: Céac thong s6 duoc dong hoc riéng r& va trung binh cong sau khi
dung lidu dudi da don 0,3 mg/kg cho khi Cynomolgus duc.

Hopchat | Dong | tiz | Timax Crnax AUCo.inf CLF .
(Liéu) vat | (gio) | (gio) | (ug/ml) | (gio*pg/ml) | (ml/hr/kg)
Hop chat 2 1 118 | 48 1,96 206 1,45
(0,3 mg/kg) 2 116 | 48 2,44 184 1,63
Trung
binh | 117 | 48 2,20 195 1,54
cong

Céc tir viét tit: AUCo.inf = dién tich dudi dudong cong tir thoi diém 0 gio dén vo cuc, CL/F = do
thanh thai/dd sinh kha dung, Tmax = thoi gian dén ndng do 16n nhét, Cmax=ndng do trong huyét

tuong 16n nhét quan sat dugc, ti2 = thoi gian bén thai.

Dit liéu trong bang 12 thé hién ring ti2 ¢ khi dugc do & 117 gid. Day 1a tie
dai bt ngd d6i v6i phan tr Fc monome. Ngoai ra, kiéu dugc dong hoc & khi 1a 6n
dinh trong ctra s6 thoi gian kéo dai, didu nay goi y ring kiéu dugc dong hoc ctia hop
chét 2 & ngudi cling ¢6 thé én dinh 3 rét trong ctra sb thoi gian kéo dai ¢ khoang tri
lidu dé cho phép mirc dugc chit 6n dinh trong dong méau véi viée dung liéu mdi tudn

mot lan.
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CAC TRINH TU
Céc trinh tu axit nucleic va/hodc axit amin sau dugc daé cap dén trong ban md

ta nay va dugc dua ra dudi day dé tham khao.

SEQ ID NO:1 — GDF15 cua nguoi truong thanh
ARNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACP
SQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPNWLIQKTDTGVSLQ
TYDDLLAKDCHCI

SEQ ID NO:2 — Trinh tu nhén tao
EAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSI
EKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYP SDIAVEWES
NGQPENNYKTTPPVLDSDGSFQLESRLTVDKSRWQEGNVFSCSVMHEALH
NHYTQKSLSLSLGGGGGAPAPAPAPAPAPAPAPAPAPGGGGGDHCPLGPG
RCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANMHAQI
KTSLURLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDCHCI

SEQ ID NO:3 — Trinh tu d4n dau
METDTLLLWVLLLWVPGSTG

SEQ ID NO:4 — Trinh tu nhén tao
QTNNCTYLREQCLRDANGCKHAWRVMEDACNDSDPGDPCKMRNS SYCN
LSIQYLVESNFQFKECLCTDDFYCTVNKLL GKKCINKSDNVKEDKFKWNL
TTRSHHGFKGMWSCLEVAEACVGDVVCNAQLASYLKACSANGNPCDLK
QCQAAIRFFYQNIPFNIAQMLAFCDCAQ SDIPCQQSKEALHSKTCAVNMVP
PPTCLSVIRSCQNDELCRRHYRTFQSKCWQRVTRKCHEDENCISTLSKQDL
TCSGSDDCKAAYIDILGTVLQV
QCTCRTITQSEESLCKIFQHMLHRKSCFNYPTL SNVKGMALYTRKHANKH
HHHHH

SEQ ID NO:5 — Trinh tu nhén tao
ERKSSVECPPCPAPPVAGP SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEY
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KCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGGGGGSGGGGSGGGGSGGGGSGGG
GSGGGGSGGGGSGGGGSERKSSVECPPCPAPPVAGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRV
VSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLP
PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGGGGSGG
GGASARNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCI
GACPSQFRAANMHAQIKTSLHRLKPDTVPAP CCVPASYNPMVLIQKTDTG
VSLQTYDDLLAKDCHCI

SEQ ID NO:6 — Trinh tu nhén tao
DKTHTCPPCPAPALGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLD SDGSFFLYSKLTVDKSRWQQGNV
FSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSGGGGSGGGG
SNGTHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQ
FRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTY
" DDLLAKDCHCI

SEQ ID NO:7 — Trinh tu nhan tao
APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWY VD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLP
SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEFYP SDIAVEW
ESNGQPENNYKTTPPVLD SDGSFQLESRLTVDKSRWQEGNVFSCSVMHEA
LHNHYTQKSLSLSLGGGGGQGGGGQGGGGQGGGGQGGGGQGGGGDHCP
LGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANM
HAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAK
DCHCI

SEQ ID NO:8 — Manh Fc
ESKYGPPCPPCP
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SEQ ID NO:9 — Trinh tu nhan tao
APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWY VD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLP
SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFQLYSRLTVDKSRWQEGNVFSCSVMHEA
LHNHYTQKSLSLSLGGGGGQGGGGQGGGGQGGGGQGGGGQGGGGDHCP
LGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANM
HAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAK
DCHCI

SEQ ID NO:10 — Trinh tu nhén tao
APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLP
SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLD SDGSFFLESRLTVDKSRWQEGNVFSCSVMHEA
LHNHYTQKSLSLSLGGGGGQGGGGQGGGGQGGGGQGGGGQGGGGDHCP
LGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANM
HAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAK
DCHCI

SEQ ID NO:11 — Trinh tu nhén tao
APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLP
SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLD SDGSFQLESRLTVDKSRWQEGNVFSCSVMHEA
LHNHYTQKSLSLSLGGGGGSAPAPAPAPAPAPAPAPAPAPGGGGSGDHCP
LLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANM
HAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAK
DCHCI

SEQ ID NO:12 — Trinh tu nhan tao
GGGGQGGGGQGGGGQGGGGQGGGGAQ
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SEQ ID NO:13 — Trinh tur nhén tao
APAPAPAPAPAPAPAPAPAP

SEQ ID NO:14 — Trinh tw nhan tao
GGGGS

SEQ ID NO:15 — Trinh tu nhan tao
GGGG

SEQ ID NO:16 — Trinh tu nhén tao

gaggccgccgggggaocatcagtcttcctgttccccccaaaacccaaggacactctcatgatctcccggacccctga
ggtcacgtgcgtggtggtggacgtgagccaggaagaccccgaggtccagttcaactggtacotggatggcgtggao
gtgcataatgccaagacaaagcecgegg gaggagcagttcaacagcacgtacegtgtgg gtcagcegtectcacegtect

gcaccaggactggetgaacggcaaggagtacaagigeaag gtctccaacaaaggectccegteetecatcgagaaa
accatctccaaagccaaagggcagccccgagagccacaggtgtacaccctgcccccatcccaggaggagatgacc
aagaaccaggtcagcectgacctgectggtcaaag gcttctaccccagegacategee gtggagtggoaaagcaatg
ggcagece ggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttccagctcgagagcaggct
aaccgtggacaagagcaggtggcaggagg ggaatgtcttctcatgctccgtgatgcatgaggctctgcacaaccact
acacacagaagagcctctccctgtctctgggtggcggtggtggagctccagccccagctcctgctcctgcaccagca
cctgcccccgctccagcacccgcacctggaggagggggcggtgaccaetgtcccctggggcctggccggtg‘c‘[gca
gactgcatacagtcegggectecetggaagacctgg gttgggcagattgggtgctctcacctcgcgaggttcaggtga
ccatgtgcattggggcttgtcectecacaatticge gcagctaacatgcacgeccaaatcaaaacctecetgeace goctt
aaaccggatactgttcctgcetcectgetge gtgccagcatcctacaaccccatggtgctgatccagaagacggatacag
gggtgtcactgcagacctatgatgacctcctggccaaagattgccactgtatc

SEQ ID NO:17 — Trinh tu nhén tao

DKTHTCPPCPAPALAGGP SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKG
FYPSDIAVEWESNGQPENNYKTTPPVLD SDGSFFLVSKLTVDKSRWQQGN
VEFSCSVMHEALHNHYTQKSLSLSPGK
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YEU CAU BAO HQ
1. Hop chit chira SEQ ID NO:2.
2. Hop chét duoc ciu thanh tir SEQ ID NO:2.
3. Homodime bao gdm hai hop chét theo diém 1 hoic 2, trong d6 cac hop chét
duoc lién két thong qua it nhét mot lién két disulfua lign chudi giita goc xystein ciia

hop chit thi nhat va gbe xystein ciia hop chét thir hai.

4. Dugc phdm chtra hop chét theo diém 1 hodc 2 hodc homodime theo diém 3

va mot hodc nhiéu ta dugce dugce dung.
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DANH MUC TRINH TU
<110> Eli Lilly and Company

<120> Hop ch&t chu van yéu td biét hda tdng trudng 15 va dugc phdm chta
hop chit nay

<130> X21678

<140> US 16/369,096
<141> 2019-03-29

<150> US 62/653,759
<151> 2018-04-06

<1l60> 17

<170> PatentIn version 3.5

<210> 1

<211> 112

<212> PRT

<213> Homo sapiens

<400> 1

Ala Arg Asn Gly Asp His Cys Pro Leu Gly Pro Gly Arg Cys Cys Arg

1 5 10 15

Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp Trp
20 25 30

Val Leu Ser Pro Arg Glu Vval Gln Val Thr Met Cys Ile Gly Ala Cys
35 40 45

Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys Thr Ser
50 55 60

Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val Pro
65 70 75 80

Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr Gly Val
85 90 95

Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys Ile
100 105 110
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

2
351
PRT

Trinh tu

Cciu tric

Glu Ala Ala

1

Asp

Asp

Gly

Asn

65

Trp

Pro

Glu

Asn

Ile

145

Thr

Thr

val

val

50

Ser

Leu

Ser

Pro

Gln

130

Ala

Thr

Leu

Ser

35

Glu

Thr

Asn

Ser

Gln

115

vVal

val

Pro

Gly

Met

20

Gln

vVal

Tyr

Gly

Ile

100

Val

Ser

Glu

Pro

nhé&n tao

téng hop

Gly

Ile

Glu

His

Arg

Lys

85

Glu

Tyr

Leu

Trp

Val
165

Pro

sSer

Asp

Asn

val

70

Glu

Lys

Thr

Thr

Glu

150

Leu

Ser

Arg

Pro

Ala

55

vVal

Tyr

Thr

Leu

Cys

135

Ser

Asp

40790

val

Thr

Glu

40

Lys

Ser

Lys

Ile

Pro

120

Leu

Asn

Ser

Phe

Pro

25

val

Thr

val

Cys

sSer

105

Pro

val

Gly

Asp

-31-

Leu

10

Glu

Gln

Lys

Leu

Lys

90

Lys

Ser

Lys

Gln

Gly
170

Phe

Val

Phe

Pro

Thr

75

val

Ala

Gln

Gly

Pro

155

sSer

Pro

Thr

Asn

Arg

60

Val

Ser

Lys

Glu

Phe

140

Glu

Phe

Pro

Cys

Trp

45

Glu

Leu

Asn

Gly

Glu

125

Tyr

Asn

Gln

Lys

val

30

Tyr

Glu

His

Lys

Gln

110

Met

Pro

Asn

Leu

Pro
15

val
val
Gln
Gln
Gly
95

Pro
Thr
Ser

Tyr

Glu
175

Lys

val

Asp

Phe

Asp

80

Leu

Arg

Lys

Asp

Lys

160

Ser



Arg

Cys

Leu

Ala

225

Gly

His

Leu

Ser

His

305

Ser

Leu

Leu

Ser

Ser

210

Pro

Gly

Thr

Ser

Gln

290

Arg

Tyr

Gln

<210>
<211>
<212>

<213>

<220>
<223>

<400>

3

Thr

vVal

195

Leu

Ala

Gly

val

Pro

275

Phe

Leu

Asn

Thr

20
PRT
Trinh tu

val

180

Met

Ser

Pro

Asp

Arg

260

Arg

Arg

Lys

Pro

Tyr
340

céu tric

Met Glu Thr Asp

Asp

His

Leu

Ala

His

245

Ala

Glu

Ala

Pro

Met

325

Asp

nhdn tao

tdng hop

Lys

Glu

Gly

Pro

230

Cys

Ser

val

Ala

Asp

310

Val

Asp

Ser

Ala

Gly

215

Ala

Pro

Leu

Gln

Asn

295

Thr

Leu

Leu

40790

Arg Trp
185

Leu His
200

Gly Gly

Pro Ala

Leu Gly

Glu Asp

265

Val Thr

280

Met His

Val Pro

Ile Gln

Leu Ala
345

Gln

Asn

Gly

Pro

Pro

250

Leu

Met

Ala

Ala

Lys

330

Lys

Glu

His

Ala

Ala

235

Gly

Gly

Cys

Gln

Pro

315

Thr

Asp

Gly

Tyr

Pro

220

Pro

Arg

Trp

Ile

Ile

300

Cys

Asp

Cys

Asn

Thr

205

Ala

Ala

Cys

Ala

Gly

285

Lys

Cys

Thr

His

val

190

Gln

Pro

Pro

Cys

Asp

270

Ala

Thr

val

Gly

Cys
350

Phe

Lys

Ala

Gly

Arg

255

Trp

Cys

Ser

Pro

val

335

Ile

Ser

Ser

Pro

Gly

240

Leu

val

Pro

‘Leu

Ala
320

Ser

Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
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Gly Ser Thr Gly

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

<220>
<223>

<400>

4
325
PRT

20

Trinh tu

cdu tric

4

Gln Thr Asn

1

Asn

Ser

Leu

Leu

65

Lys

Asn

Leu

Leu

Leu
145

Gly

Asp

Ser

50

Cys

Cys

Leu

Glu

Ala

130

Lys

Cys

Pro

35

Ile

Thr

Ile

Thr

val

115

ser

Gln

Asn

Lys

20

Gly

Gln

Asp

Asn

Thr

100

Ala

Tyr

Cys

nhadn tao

tdng hop

Cys

His

Asp

Tyr

Asp

Lys

85

Arg

Glu

Leu

Gln

Thr

Ala

Pro

Leu

Phe

70

Ser

Ser

Ala

Lys

Ala
150

Tyr

Trp

Cys

vVal

55

Tyr

Asp

His

Cys

Ala

135

Ala

40790

Leu

Arg

Lys

40

Glu

Cys

Asn

His

val

120

Cys

Ile

Arg

val

25

Met

Ser

Thr

val

Gly

105

Gly

Ser

Arg

-33-

10

Glu

10

Met

Arg

Asn

val

Lys

90

Phe

Asp

Ala

Phe

Gln

Glu

Asn

Phe

Asn

75

Glu

Lys

vVal

Asn

Phe
155

Cys

Asp

sSer

Gln

60

Lys

Asp

Gly

val

Gly

140

TyrY

Leu

Ala

Ser

45

Phe

Leu

Lys

Met

Cys

125

Asn

Gln

Arg

Cys

30

Tyr

Lys

Leu

Phe

Trp

110

Asn

Pro

Asn

15

Asp

15

Asn

Cys

Glu

Gly

Lys

95

Ser

Ala

Cys

Ile

Ala

Asp

‘Asn

Cys

Lys

80

Trp

Cys

Gln

Asp

Pro
160



Phe

Ile

Val

Gln

Cys

225

Ser

Lys

Thr

Gln

Asn

305

His

Asn Ile

Pro

Asn

Asn

210

Trp

Thr

Ala

Cys

His

290

val

His

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

<220>
<223>

<400>

Cys

Met

195

Asp

Gln

Leu

Ala

Arg

275

Met

Lys

His

5
616
PRT

Ala

Gln

180

val

Glu

Arg

Ser

Tyr

260

Thr

Leu

Gly

His

Trinh tu

ciu trac

5

Gln

165

Gln

Pro

Leu

val

Lys

245

Ile

Ile

His

Met

His
325

Met

Ser

Pro

Cys

Thr

230

Gln

Asp

Thr

Arg

Ala
310

Leu

Lys

Pro

Arg

215

Arg

Asp

Ile

Gln

Lys

295

Leu

nhdn tao

tdng hop

40790

Ala

Glu

Thr

200

Arg

Lys

Leu

Leu

Ser

280

Ser

Tyr

Phe

Ala

185

Cys

His

Cys

Thr

Gly

265

Glu

Cys

Thr

Cys

170

Leu

Leu

Tyr

His

Cys

250

Thr

Glu

Phe

Arg

Asp

His

Ser

Arg

Glu

235

Ser

Val

Ser

Asn

Lys
315

Cys

Ser

vVal

Thr

220

Asp

Gly

Leu

Leu

Tyxr

300

His

Ala

Lys

Ile

205

Phe

Glu

Ser

Gln

Cys

285

Pro

Ala

Gln

Thr

190

Arg

Gln

Asn

Asp

val

270

Lys

Thr

Asn

Ser

175

Cys

Ser

Ser

Cys

Asp

255

Gln

Ile

Leu

Lys

Asp

Ala

Cys

Lys

Ile

240

Cys

Cys

Phe

His
320



Glu

Ala

Met

His

val

65

Phe

Gly

Ile

Val

Ser

145

Glu

Pro

Val

Met

Arg

Gly

Ile

Glu

50

His

Arg

Lys

Glu

Tyr

130

Leu

Trp

Met

Asp

His
210

Lys

Pro

Ser

35

Asp

Asn

val

Glu

Lys

115

Thr

Thr

Glu

Leu

Lys

195

Glu

Ser

Ser

20

Arg

Pro

Ala

val

Tyr

100

Thr

Leu

Cys

Ser

Asp

180

Ser

Ala

Ser

Val

Thr

Glu

Lys

Ser

85

Lys

Ile

Pro

Leu

Asn

165

Ser

Arg

Leu

val

Phe

Pro

Val

Thr

70

val

Cys

sSer

Pro

vVal

150

Gly

Asp

Trp

His

Glu

Leu

Glu

Gln

55

Lys

Leu

Lys

Ser

135

Lys

Gln

Gly

Gln

Asn
215

40790

Cys

Phe

val

40

Phe

Pro

Thr

val

Thr

120

Arg

Gly

Pro

Ser

Gln

200

His

Pro

Pro

25

Thr

Asn

Arg

val

ser

105

Lys

Glu

Phe

Glu

Phe

185

Gly

Tyr

-35-

Pro

10

Pro

Cys

Trp

Glu

val

90

Asn

Gly

Glu

Tyr

Asn

170

Phe

Asn

Thr

Cys

Lys

Val

Tyr

Glu

75

His

Lys

Gln

Met

Pro

155

Asn

Leu

val

Gln

Pro

Pro

val

val

60

Gln

Gln

Gly

Pro

Thr

140

Ser

Tyr

Tyr

Phe

Lys
220

Ala

Lys

Val

45

Asp

Phe

Asp

Leu

Arg

125

Lys

Asp

Lys

Ser

sSer

205

Ser

Pro

Asp

30

Asp

Gly

Asn

Trp

Pro

110

Glu

Asn

Ile

Thr

Lys

190

Cys

Leu

Pro

15

Thr

val

val

Ser

Leu

95

Ala

Pro

Gln

Ala

Thr

175

Leu

ser

Ser

Val

Leu

Ser

Glu

Thr

80

Asn

Pro

Gln

val

Val

160

Pro

Thr

val



Ser

225

Gly

Ser

Val

Phe

Pro

305

vVal

Thr

Val

Cys

Ser

385

Pro

val

Gly

Pro

Ser

Gly

Glu

Leu

290

Glu

Gln

Lys

Leu

Lys

370

Lys

Ser

Lys

Gln

Gly

Gly

Gly

Cys

275

Phe

val

Phe

Pro

Thr

355

val

Thr

Arg

Gly

Pro
435

Gly

Gly

Gly

260

Pro

Pro

Thr

Asn

Arg

340

vVal

sSer

Lys

Glu

Phe

420

Glu

Gly

Gly

245

Gly

Pro

Pro

Cys

Trp

325

Glu

Val

Asn

Gly

Glu

405

Tyr

Asn

Gly

230

Gly

Ser

Cys

Lys

val

310

Tyr

Glu

His

Lys

Gln

390

Met

Pro

Asn

Gly

Ser

Gly

Pro

Pro

295

val

vVal

Gln

Gln

Gly

375

Pro

Thr

Ser

Tyr

40790

Ser

Gly

Gly

Ala

280

Lys

val

Asp

Phe

Asp

360

Leu

Arg

Lys

Asp

Lys
440

Gly

Gly

Gly

265

Pro

Asp

Asp

Gly

Asn

345

Trp

Pro

Glu

Asn

Ile

425

Thr

-36-

Gly

Gly

250

Gly

Pro

Thr

vVal

val

330

Ser

Leu

Ala

Pro

Gln

410

Ala

Thr

Gly

235

Gly

Ser

Val

Leu

Ser

315

Glu

Thr

Asn

Pro

Gln

395

val

val

Pro

Gly

Ser

Glu

Ala

Met

300

His

val

Phe

Gly

Ile

380

Val

Ser

Glu

Pro

Ser

Gly

Arg

Gly

285

Ile

Glu

His

Arg

Lys

365

Glu

Tyr

Leu

Trp

Met
445

Gly

Gly

Lys

270

Pro

Ser

Asp

Asn

val

350

Glu

Lys

Thr

Thr

Glu

430

Leu

Gly

Gly

255

Ser

Ser

Arg

Pro

Ala

335

Val

Tyr

Thr

Leu

Cys

415

Ser

Asp

Gly
240

Gly

‘Ser

val

Thr

Glu

320

Lys

Ser

Lys

Ile

Pro

400

Leu

Asn

Ser



Asp

Txrp

465

His

Gly

Leu

Glu

val

545

Met

val

Ile

Leu

Gly

450

Gln

Asn

Ser

Gly

Asp

530

Thr

His

Pro

Gln

Ala
610

<210>
<211>
<212>

<213>

<220>

<223>

<400>

6

361
PRT
Trinh tu

ser

Gln

His

Gly

Pro

515

Leu

Met

Ala

Ala

Lys

595

Lys

Phe

Gly

Tyr

Gly

500

Gly

Gly

Cys

Gln

Pro

580

Thr

Asp

ciu truac

Phe

Asn

Thr

485

Gly

Arg

Trp

Ile

Ile

565

Cys

Asp

Cys

nhé&n tao

tdng hop

Leu

Val

470

Gln

Gly

Cys

Ala

Gly

550

Lys

cys

Thr

His

Tyr

455

Phe

Lys

Ala

Cys

Asp

535

Ala

Thr

val

Gly

Cys
615

40790

Ser

Ser

Ser

ser

Arg

520

Trp

Cys

Ser

Pro

vVal

600

Ile

Lys

Cys

Leu

Ala

505

Leu

vVal

Pro

Leu

Ala

585

Ser

-37-

Leu

Ser

Ser

490

Arg

His

Leu

Ser

His

570

Ser

Leu

Thr

Val

475

Leu

Asn

Thr

Ser

Gln

555

Arg

Tyr

Gln

val

460

Met

Ser

Gly

val

Pro

540

Phe

Leu

Asn

Thr

Asp

His

Pro

Asp

Arg

525

Arg

Arg

Lys

Pro

Tyr
605

Lys

Glu

Gly

His

510

Ala

Glu

Ala

Pro

Met

590

Asp

Ser

Ala

Gly

495

Cys

Ser

val

Ala

Asp

575

Val

Asp

Arg

Leu

480

Gly

Pro

Leu

Gln

Asn

560

Thr

Leu

Leu



Asp

Pro

Ser

Asp

Asn

65

Val

Glu

Lys

Thr

Trp

145

Glu

Leu

Lys

Glu

Lys

Ser

Arg

Pro

50

Ala

val

Tyr

Thr

Leu

130

Cys

Ser

Asp

Ser

Ala
210

Thr

Val

Thr

35

Glu

Lys

Ser

Lys

Ile

115

Pro

Leu

Asn

Ser

Arg

195

Leu

His

Phe

20

Pro

val

Thr

val

Cys

100

Ser

Pro

val

Gly

Asp

180

Trp

His

Thr

Leu

Glu

Lys

Lys

Leu

85

Lys

Lys

Ser

Lys

Gln

165

Gly

Gln

Asn

Cys

Phe

val

Phe

Pro

70

Thr

Val

Ala

Arg

Gly

150

Pro

Ser

Gln

His

Pro

Pro

Thr

Asn

55

Arg

val

Ser

Lys

Glu

135

Phe

Glu

Phe

Gly

Tyr
215

40790

Pro

Pro

Cys

40

Trp

Glu

Leu

Asn

Gly

120

Glu

Tyr

Asn

Phe

Asn

200

Thr

Cys

Lys

25

val

Tyr

Glu

His

Lys

105

Gln

Met

Pro

Asn

Leu

185

val

Gln

-38-

Pro

10

Pro

val

Val

Gln

Gln

90

Ala

Pro

Thr

Ser

Tyr

170

Tyr

Phe

Lys

Ala

Lys

Val

Asp

Tyr

75

Asp

Leu

Arg

Lys

Asp

155

Lys

Ser

Ser

ser

Pro

Asp

Asp

Gly

60

Asn

Trp

Pro

Glu

Asn

140

Ile

Thr

Lys

Cys

Leu
220

Ala

Thr

vVal

45

vVal

Ser

Leu

Ala

Pro

125

Gln

Ala

Thr

Leu

Ser

205

Ser

Leu

Leu

30

Ser

Glu

Thr

Asn

Pro

110

Gln

val

val

Pro

Thr

190

val

Leu

Gly

15

Met

His

val

Tyr

Gly

95

Ile

Val

Ser

Glu

Pro

175

val

Met

Ser

Gly

Ile

Glu

His

Arg

80

Lys

Glu

Tyr

Leu

Trp

160

val

ASp

His

Pro



Gly

225

Ser

Pro

Leu

Gln

Asn

305

Thr

Leu

Leu

Lys

Gly

Gly Gly

Leu

Glu

Val

290

Met

Val

Ile

Leu

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

<220>
<223>

<400>

Gly

Asp
275

Thr

His

Pro

Gln

Ala
355

7
353
PRT

Gly

Gly

Pro

260

Leu

Met

Ala

Ala

Lys

340

Lys

Trinh tu

Cciu trac

7

Ala Pro Glu Ala

1

Pro Lys Asp Thr

20

Gly

Gly

245

Gly

Gly

Cys

Gln

Pro

325

Thr

Asp

Gly

230

Ser

Arg

Trp

Ile

Ile

310

Cys

Asp

Cys

Ser

Gly

Cys

Ala

Gly

295

Lys

Cys

Thr

His

nhdn tao

téng hop

Ala Gly Gly Pro Ser Val Phe Leu Phe

5

Leu Met Ile Ser Arg Thr Pro Glu Val

40790

Gly Gly

Gly Gly

Cys Arg

265

Asp Trp

280

Ala Cys

Thr Ser

Val Pro

Gly val

345

Cys Ile
360

25

-30-

Gly

Gly

250

Leu

val

Pro

Leu

Ala

330

Ser

10

Gly

235

Ser

His

Leu

Ser

His

315

Ser

Leu

Ser

Asn

Thr

Ser

Gln

300

Arg

Tyr

Gln

Gly Gly

Gly Thr

Val Arg

270

Pro Arg

285

Phe Arg

Leu Lys

Asn Pro

Thr Tyr
350

30

Gly

His

255

Ala

Glu

Ala

Pro

Met

335

Asp

15

Gly

240

Cys

Ser

Val

Ala

Asp

320

val

Asp

Pro Pro Lys

Thr Cys Val



vVal

val

Gln

65

Gln

Gly

Pro

Thr

Ser

145

Tyr

Glu

Phe

Lys

Gly

225

Gln

val

Asp

50

Phe

Asp

Leu

Arg

Lys

130

Asp

Lys

Ser

Ser

Ser

210

Gln

Gly

Asp

35

Gly

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Arg

Cys

195

Leu

Gly

Gly

Val

Val

Ser

Leu

Ser

100

Pro

Gln

Ala

Thr

Leu

180

Ser

ser

Gly

Gly

Ser

Glu

Thr

Asn

85

Ser

Gln

val

vVal

Pro

165

Thr

val

Leu

Gly

Gly
245

Gln

Val

Tyr

70

Gly

Ile

Val

Ser

Glu

150

Pro

val

Met

Ser

Gly

230

Asp

Glu

His

55

Arg

Lys

Glu

Tyr

Leu

135

Trp

Val

Asp

His

Leu

215

Gln

His

40790

Asp

40

Asn

Val

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200

Gly

Gly

Cys

Pro

Ala

Val

Tyr

Thr

105

Leu

Cys

Ser

Asp

Ser

185

Ala

Gly

Gly

Pro

-40-

Glu

Lys

sSer

Lys

90

Ile

Pro

Leu

Asn

Ser

170

Arg

Leu

Gly

Gly

Leu
250

vVal

Thr

val

75

Cys

Ser

Pro

vVal

Gly

155

Asp

Trp

His

Gly

Gly

235

Gly

Gln

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Gly

220

Gln

Pro

Phe

45

Pro

Thr

vVal

Ala

Gln

125

Gly

Pro

Ser

Glu

His

205

Gln

Gly

Gly

Asn

Arg

val

Ser

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Tyr

Gly

Gly

Arg

Trp
Glu
Leu
Asn
95

Gly
Glu
Tyr

Asn

Gln

Tyr

Glu

His

80

Lys

Gln

Met

Pro

Asn

160

Leu

175 .

Asn

Thr

Gly

Gly

Cys
255

val

Gln

Gly

Gly

240

Cys



Arg

Trp

Cys

Ser

305

Pro

val

Ile

Leu

val

Pro

290

Leu

Ala

Ser

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

<220>
<223>

<400>

His Thr
260

Leu Ser
275

Ser Gln

His Arg

Ser Tyr

Leu Gln
340

8

12

PRT
Trinh tu

cdu tric

Glu Ser Lys Tyr

1

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

<220>
<223>

<400>

9

353

PRT
Trinh tu

ciu tric

Val

Pro

Phe

Leu

Asn

325

Thr

Arg

Arg

Arg

Lys

310

Pro

Tyr

Ala

Glu

Ala

295

Pro

Met

Asp

nhdn tao

tdng hop

40790

Ser Leu
265

Val Gln

280

Ala Asn

Asp Thr

Val Leu

Asp Leu
345

Glu

val

Met

val

Ile

330

Leu

Asp

Thr

His

Pro

315

Gln

Ala

Leu

Met

Ala

300

Ala

Lys

Lys

Gly Pro Pro Cys Pro Pro Cys Pro

5

nhdn tao

tdng hop

-41-

10

Gly

Cys

285

Gln

Pro

Thr

Asp

Trp

270

Ile

Ile

Cys

Asp

Cys
350

Ala

Gly

Lys

Cys

Thr

335

His

Asp

Ala

Thr

val
320

Gly

Cys



Ala

Pro

val

Val

Gln

65

Gln

Gly

Pro

Thr

Ser

145

Tyr

Tyr

Phe

Lys

Pro

Lys

vVal

Asp

50

Phe

Asp

Leu

Arg

Lys

130

Asp

Lys

ser

Ser

Ser
210

Glu

Asp

Asp

35

Gly

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Arg

Cys

195

Leu

Ala

Thr

20

val

Val

Ser

Leu

Ser

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Ser

Ala

Leu

Ser

Glu

Thr

Asn

85

Ser

Gln

val

val

Pro

165

Thr

val

Leu

Gly

Met

Gln

Val

Tyr

70

Gly

Ile

val

Ser

Glu

150

Pro

val

Met

Ser

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Tyr

Leu

135

Trp

Val

Asp

His

Leu
215

40790

Pro

Ser

Asp

40

Asn

vVal

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200

Gly

Ser

Arg

25

Pro

Ala

Val

Tyr

Thr

105

Leu

Cys

Ser

Asp

Ser

185

Ala

Gly

-42-

val

10

Thr

Glu

Lys

Ser

Lys

90

Ile

Pro

Leu

Asn

Ser

170

Arg

Leu

Gly

Phe

Pro

vVal

Thr

val

75

Cys

Ser

Pro

Val

Gly

155

Asp

Trp

His

Gly

Leu

Glu

Gln

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Gly
220

Phe

vVal

Phe

45

Pro

Thr

Val

Ala

Gln

125

Gly

Pro

Ser

Glu

His

205

Gln

Pro

Thr

30

Asn

Arg

val

Ser

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Tyr

Gly

Pro

15

Cys

Trp

Glu

Leu

Asn
95

Gly

Glu

Tyr

Asn

Gln

175

Asn

Thr

Gly

Lys

Val

Tyr

Glu

His

80

Lys

Gln

Met

Pro

Asn

160

Leu

val

‘Gln

Gly



Gly

225

Gln

Arg

Trp

Cys

Ser

305

Pro

val

Ile

Gln Gly

Gly Gly

Leu

val

Pro

290

Leu

Ala

Ser

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

<220>
<223>

<400>

His

Leu

275

Ser

His

Ser

Leu

10
353
PRT

Gly

Gly

Thr

260

Ser

Gln

Arg

Tyr

Gln
340

Trinh tu

ciu trac

10

Ala Pro Glu Ala

1

Pro Lys Asp Thr

20

Gly

Gly

245

val

Pro

Phe

Leu

Asn

325

Thr

Gly

230

Asp

Arg

Arg

Arg

Lys

310

Pro

Tyr

Gln

His

Ala

Glu

Ala

295

Pro

Met

Asp

nhé&n tao

tdng hop

40790

Gly Gly

Cys Pro

Ser Leu

265

Val Gln

280

Ala Asn

Asp Thr

Val Leu

Asp Leu
345

Gly

Leu

250

Glu

val

Met

vVal

Ile

330

Leu

Gly

235

Gly

Asp

Thr

His

Pro

315

Gln

Ala

Gln

Pro

Leu

Met

Ala

300

Ala

Lys

Lys

Gly

Gly

Gly

Cys

285

Gln

Pro

Thr

Asp

Gly

Arg

Trp

270

Ile

Ile

Cys

Asp

Cys
350

Gly

Cys

255

Ala

Gly

Lys

Cys

Thr

335

His

Gly

240

Cys

Asp

Ala

Thr

Val

320

Gly

Cys

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

5

10

15

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

25

30



vVal

val

Gln

65

Gln

Gly

Pro

Thr

Ser

145

Tyr

Glu

Phe

Lys

Gly

225

Gln

val

Asp

50

Phe

Asp

Leu

Arg

Lys

130

Asp

Lys

Ser

Ser

Ser

210

Gln

Gly

Asp

35

Gly

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Arg

Cys

195

Leu

Gly

Gly

val

val

Ser

Leu

Ser

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Ser

Gly

Gly

Ser

Glu

Thr

Asn

85

Ser

Gln

val

Val

Pro

165

Thr

val

Leu

Gly

Gly
245

Gln

vVal

Tyr

70

Gly

Ile

val

Ser

Glu

150

Pro

val

Met

Ser

Gly

230

Asp

Glu

His

55

Arg

Lys

Glu

Tyr

Leu

135

Trp

vVal

Asp

His

Leu

215

Gln

His

40790

Asp

40

Asn

vVal

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200

Gly

Gly

Cys

Pro

Ala

Val

Tyr

Thr

105

Leu

Cys

Ser

Asp

Ser

185

Ala

Gly

Gly

Pro

Glu

Lys

Ser

Lys

90

Ile

Pro

Leu

Asn

Ser

170

Arg

Leu

Gly

Gly

Leu
250

Val

Thr

val

75

Cys

Ser

Pro

val

Gly

155

Asp

Trp

His

Gly

Gly

235

Gly

Gln

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Gly

220

Gln

Pro

Phe

45

Pro

Thr

val

Ala

Gln

125

Gly

Pro

Ser

Glu

His

205

Gln

Gly

Gly

Asn

Arg

Val

Ser

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Tyr

Gly

Gly

Arg

Trp

Glu

Leu

Asn

95

Gly

Glu

Tyr

Asn

Phe

175

Asn

Thr

Gly

Gly

Cys
255

Tyr

Glu

His

80

Lys

Gln

Met

Pro

Asn

160

Leu

val

Gln

Gly

Gly

240

Cys



Arg Leu

Trp Val

Cys Pro
290

Ser Leu
305

Pro Ala

Val Ser

Ile

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

<220>
<223>

<400>

Ala Pro
1

Pro Lys

vVal vVal

Val Asp
50

His

Leu

275

Ser

His

Ser

Leu

11
355
PRT

Thr

260

sSer

Gln

Arg

Tyr

Gln
340

Trinh tu

Cu trtGc

11

Glu

Asp

Asp

35

Gly

Ala

Thr

20

vVal

Val

val

Pro

Phe

Leu

Asn

325

Thr

Arg

Arg

Arg

Lys

310

Pro

Tyxr

Ala

Glu

Ala

295

Pro

Met

Asp

nhidn tao

téng hop

Ala

Leu

Ser

Glu

Gly

Met

Gln

Val

Gly

Ile

Glu

His
55

40790

Ser Leu
265

Val Gln
280

Ala Asn

Asp Thr

Val Leu

Asp Leu
345

Pro Ser

Ser Arg
25

Asp Pro
40

Asn Ala

-45-

Glu

Val

Met

val

Ile

330

Leu

Val

10

Thr

Glu

Lys

Asp

Thr

His

Pro

315

Gln

Ala

Phe

Pro

Val

Thr

Leu

Met

Ala

300

Ala

Lys

Lys

Leu

Glu

Gln

Lys
60

Gly

Cys

285

Gln

Pro

Thr

Asp

Phe

Val

Phe

45

Pro

Trp

270

Ile

Ile

Cys

Asp

Cys
350

Pro

Thr

30

Asn

Arg

Ala Asp
Gly Ala
Lys.Thr
Cys Val

320

Thr Gly
335

His Cys

Pro Lys
15
Cys Val

Trp Tyr

Glu Glu



Gln

65

Gln

Gly

Pro

Thr

Ser

145

Tyr

Glu

Phe

Lys

Pro

225

Pro

Cys

Ala

Phe

Asp

Leu

Axg

Lys

130

Asp

Lys

Ser

Ser

Ser

210

Ala

Gly

Cys

Asp

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Arg

Cys

195

Leu

Pro

Gly

Arg

Trp
275

Ser

Leu

Ser

100

Pro

Gln

Ala

Leu

180

Ser

Ser

Ala

Gly

Leu

260

val

Thr

Asn

85

Ser

Gln

vVal

Val

Pro

165

Thr

Val

Leu

Pro

Gly

245

His

Leu

Tyr

70

Gly

Ile

Val

Ser

Glu

150

Pro

Val

Met

Ser

Ala

230

Ser

Thr

sSer

Arg

Lys

Glu

Tyr

Leu

135

Trp

val

Asp

His

Leu

215

Pro

Gly

val

Pro

40790

val

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200

Gly

Ala

Asp

Arg

Arg
280

Val

Tyr

Thr

105

Leu

Cys

Ser

Asp

Ser

185

Ala

Gly

Pro

His

Ala

265

Glu

-46-

Ser

Lys

90

Ile

Pro

Leu

Asn

Ser

170

Arg

Leu

Gly

Ala

Cys

250

Ser

Val

vVal

75

Cys

Ser

Pro

val

Gly

155

Asp

Trp

His

Gly

Pro

235

Pro

Leu

Gln

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Gly

220

Ala

Leu

Glu

Val

Thr

Val

Ala

Gln

125

Gly

Pro

Ser

Glu

His

205

Ser

Pro

Gly

Asp

Thr
285

val

ser

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Tyr

Ala

Ala

Pro

Leu

270

Met

Leu

Asn

95

Gly

Glu

Tyr

Asn

Gln

175

Asn

Thr

Pro

Pro

Gly

255

Gly

Cys

His
80

Lys

Gln

Met

Pro

Asn

160

Leu

val

‘Gln

Ala

Ala

240

Arg

Trp

Ile



40790

Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile
290 295 300

Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys
305 310 315 320

Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp
325 330 335

Thr Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys
340 345 350

His Cys Ile

355
<210> 12
<211> 25

<212> PRT
<213> Trinh tyu nhan tao

<220>
<223> Ciu trGc téng hop

<400> 12
Gly Gly Gly Gly Gln Gly Gly Gly Gly Gln Gly Gly Gly Gly Gln Gly

1 5 10 15

Gly Gly Gly Gln Gly Gly Gly Gly Gln
20 25

<210> 13

<211> 20

<212> PRT

<213> Trinh tu nhdn tao

<220>
<223> CAu tric téng hop

<400> 13
Ala Pro Ala Pro Ala Pro Ala Pro Ala Pro Ala Pro Ala Pro Ala Pro

1 5 10 15

Ala Pro Ala Pro
20

-47-



40790

<210> 14

<211> 5

<212> PRT

<213> Trinh ty nhdn tao
<220>

<223> Ciu triGc tdéng hop
<400> 14

Gly Gly Gly Gly Ser

1 5

<210> 15

<211> 4

<212> PRT

<213> Trinh tu nhdn tao
<220>

<223> Céu trac tdng hop
<400> 15

Gly Gly Gly Gly

1

<210> 16
<211>
<212>
<213>

ADN

<220>

<223> Ciu

<400> 16
gaggccgcecg

atctcccgga
gtccagttca
gaggagcagt
tggctgaacg
gagaaaacca
ccatcccagg

taccccagcg

1053

Trinh tu

trac

ggggaccatc
cccctgaggt
actggtacgt
tcaacagcac
gcaaggagta
tctccaaagce
aggagatgac

acatcgccgt

nhé&n tao

tdng hop

agtcttcctg
cacgtgcgtg
ggatggcgtg
gtaccgtgtyg
caagtgcaag
caaagggcag

caagaaccag

ggagtgggaa

ttccccccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagagce
gtcagcctga

agcaatgggc

-48-

aacccaagga
tgagccagga
atgccaagac
tcaccgtcct
aaggcctccc
cacaggtgta
cctgeetggt

agccggagaa

cactctcatg
agacdccgag
aaagccgcgg
gcaccaggac
gtccteccatce
caccctgccece
caaaggcttc

caactacaag

60

120

180

240

300

360

420

480



accacgccte
gacaagagca
cacaaccact
gccccagcete
gggggcggtyg
gccteccectgg
accatgtgca
aaaacctccc
tcctacaacc
gatgacctcc
<210>
<211>

<212>
<213>

17
227
PRT

<220>

Trinh tu

<223>
<400>

Asp Lys
1

Gly Pro

Ile Ser

Glu Asp

50

His Asn

65

Arg Val

cau

17

Thr

Ser

Arg

35

Pro

Ala

vVal

ccgtgetgga
ggtggcagga
acacacagaa
ctgctcecetge
accactgtcc
aagacctggg
ttggggcttg
tgcaccggcect
ccatggtget

tggccaaaga

trac
Thr

His

Val
20

Phe

Thr Pro

Glu Vval
Thr

Lys

val
85

Ser

Cys

Leu

Glu

Lys

Lys

70

Leu

40790

ctccgacgge
ggggaatgtc
gagcctctcc
accagcacct
cctggggect
ttgggcagat
tccctcacaa
taaaccggat
gatccagaag

ttgccactgt

nhdn tao

téng hop

Pro Pro

Phe Pro

Val Thr

40

Phe
55

Asn
Pro

Arg

Thr Val

tccttecagce
ttctcatgct
ctgtctctgg
gcccecegete
ggccggtgtt
tgggtgctct
tttcgecgecag
actgttcctg
acggatacag

atc

Cys

Pro

25

Cys

Trp

Glu

Leu

-49-

Pro

10

Lys

val

Tyr

Glu

His
90

Ala

Pro

val

Vval

Gln

75

Gln

tcgagagcag
ccgtgatgcea
gtggcggtgg
cagcacccgce
gcagactgca
cacctcgega
ctaacatgca
ctcecctgcetg

gggtgtcact

Pro Ala Leu

Thr
30

Lys Asp

Val Asp Val

45

Asp Val

60

Gly

Tyr Asn Ser

Asp Trp Leu

gctaaccgtg
tgaggctctg
tggagctcca
acctggagga
tacagtccgg
ggttcaggtyg
cgcccaaatc
cgtgccagca

gcagacctat

Ala

15

Leu

Ser

Glu

Thr

Asn
95

Gly

Met

His

val

Tyr

80

Gly

540

600

660

720

780

840

900

960

1020

1053



Lys

Glu

Tyxr

Leu

145

Trp

val

Asp

His

Pro
225

Glu

Lys

Thr

130

Ser

Glu

Leu

Lys

Glu

210

Gly

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Lys

100

Ile

Pro

Ala

Asn

Ser

180

Arg

Leu

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

40790

Ser Asn
105

Lys Gly
120

Glu Glu

Phe Tyr

Glu Asn

Phe Phe

185

Gly Asn
200

Tyr Thr

-50-

Lys

Gln

Met

Pro

Asn

170

Leu

val

Gln

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

Pro

Gln

val

Val

Pro

175

Thr

val

Leu

Ile

Val

Ser

Glu

150

Pro

vVal

Met

Ser





