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Linh vire ky thuit dwoc dé cap
Sang ché dé cap dén protein dung hop chira protein dot bién cia yéu td ting
truéng nguyén bao soi 21 (fibroblast growth factor - FGF21) ¢6 do bén in vivo, d6 én

dinh protein va hoat tinh dugc 1y dugc cai thién, va duoc phém chtra protein nay.

Tinh trang k§ thuit ciia sang ché

Yéu t6 tang truong nguyén bao soi 21 (FGF21), dugc tong hop & gan, 1a hormon
déng vai trd quan trong trong qua trinh ndi can niang bang glucoza va lipit. FGF21 c6
tac dung duoc 1y & gan, t& bao tao md, té bao P cua tuy, ving dudi doi cta ndo, va mod
co, trong d6 ca hai thu thé dac hiéu véi FGF21, tic 13, thu thé FGF, va phuc chit p-
klotho dugc biéu hién. D3 c6 théng bao ring & mé hinh linh truéng khéng phai nguoi
va loai gam nhdm mic bénh dai thdo dudng va bénh chuyén héa khac nhau, FGF21 c6
thé 1am giam ndng do glucoza trong mau theo cach doc 1ap véi insulin, 1am giam cin
ning, va lam giam ndng do triglyxerit va lipoprotein ty trong thip (low-density
lipoprotein - LDL) trong mau. Ngoai ra, do n6 c6 tac dung cai thién dd nhay véi insulin,
nén FGF21 c¢6 thé dugc phat trién 1am tac nhan tri liéu méi ddi v6i bénh dai thao duong
va bénh béo phi (xern W02003/011213).

Do d6, dé phaét trién thudc tri bénh dai thio duong méi trén co sé FGF21, da va
dang c6 nhiéu nd luc nham cai thién hoat tinh sinh hoc cta né va d6 én dinh in vivo
béng cach tao ra cac thé dot bién FGF21 trén co s& trinh tw FGF21 tu nhién béng cach
thay thé, xen, va 1am khuyét mot sé axit amin (xem W02010/065439). Tuy nhién, do
FGF21 c6 thoi gian ban tdn rat ngén, nén néu dung truc tiép nd lam tac nhan tri liéu

sinh hoc thi s& gip phai nhiéu vin @& (Kharitonenkov, A. et al. (2005) Journal of



32713

Clinical Investigation 115:1627-1635). Thoi gian ban ton in vivo cia FGF21 14 tir 1 dén
2 gid & chudt nhit, va tir 2,5 dén 3 gio & khi. Do d6, d6i véi FGF21 cin st dung &
nguyén dang dé 1am tic nhén tri bénh d4i thao dudng, thi viéc ding né hing ngay 12 can
thiét.

Cac phuong phép khic nhau da va dang duogc thong bao nd luc lam ting thoi
gian ban ton in vivo clia protein FGF21 ti t6 hop. Vi du, mét phuong phap nhu vay la
nhim lién két polyetylen glycol (PEG), nghia 13, nguyén liéu polyme, véi FGF21 dé
lam tang phan tir luong ctia n6, nho d6 tic ché qué trinh tiét & than va lam ting thoi gian
lwu in vivo (xem W02012/066075). Phuong phap khac 1a nham cai thién thoi gian ban
ton bang cach dung hop né véi axit béo, ma gin két voi albumin cua ngudi (xem
W02012/010553). Cac nd luc 1am vi du khac dé 1am ting thoi gian ban tén dong thoi
duy tri dugc hoat tinh dugc 1y tuong duong véi hoat tinh cia FGF21 tu nhién béng cach
tao ra khang thé chu véan, ma gin két dic hiéu chi véi thu thé FGF cua nguoi hodc &
dang phtic chét véi B-klotho (xem W02012/170438). Trong vi du khéc, thoi gian ban
ton dugc cai thién bang cach tao ra cic protein dung hop ¢6 tac dung kéo dai, trong d6
vung Fc cua IgG dugc dung hop vao phan to FGF21 (xem W02013/188181).

Trong s6 cac k¥ thuat khac nhau c6 sin dé tao ra cc thudc c6 tac dung kéo dai,
ky thuat tao Fc dung hop dugc st dung nhiéu do né c6 it nhuge diém hon so véi cac
phuong phap khac, nhu tao ra dap img mién dich hodc doc tinh ddng thoi 1am ting thoi
gian ban ton in vivo. D& phat trién thude diéu tri ¢6 tac dung kéo dai 13 protein FGF21
dugc dung hop véi Fe, cac diéu kién sau can duoc thda man.

Truéce tién, viéc 1am gidm hoat tinh in vitro giy ra boi thé dung hop can dugc
duoc giam dén mirc t6i thidu. Ca dau tin cing N va du tin cing C cia FGF21 déu ¢6
lién quan dén hoat tinh cia FGF21. V& mat ndy, d3 biét ring hoat tinh cia cac protein
dung hop FGF21 thay ddi chii yéu tiy thudc vao vi tri caa thé dung hop nay. Do do,
hoat tinh ctia c4c protein dung hop FGF21 dugc dung hop véi Fe, trong d6 cac dot bién
duoc dua vao FGF21, c6 thé thay dbi tuy thudc vao su c6 mat’khéng c6 mat hodc vi tri

ctia thé dung hop. Thit hai, profin dugc déng hoc cho phép ding trong khoang thoi gian
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14 1 14n/tudn & ngudi thu duoc bang cach lam ting thoi gian ban ton in vivo boi thé dung
hop nay. Thi ba, cn ning nhic ring d6 sinh mién dich c6 thé duoc ky vong & hau hét
cac bénh nhan sau khi dung sinh dugc phém, nguy co sinh mién dich do lién két hoic
thé dot bién dung hop cin dugc giam dén murc t6i thiéu. Thir tw, khong gip phai cac van
d& v& do bn dinh do vi trf ciia thé dung hop hoic viéc dua thé dot bién vao. Thir nim, do
céc dap ung mién dich khéng mong mudn c6 thé xuét hién tiy thudc vao cac isotyp cla
globulin mién dich d3 dugc dung hop, nén cach giai quyét nhim ngin ngira cac dap ung
nhu vay 13 can thiét.

D3 c6 thong bao vé nd luc phét trién protein dung hop c6 tac dung kéo dai bang
cach lién két ving Fc ciia globulin mién dich G (IgG) véi phan t¢ FGF21 (xem WO
2013/188181). Trong trudong hop mot chu trac Fc-FGF21, trong d6 Fc duge dung hop
v6i dau tan cung N ctia FGF21 tu nhién, dff)ng thoi khong cé su khac biét 1o rét vé hoat
tinh in vitro so véi hoat tinh ctia FGF21 tu nhién, thdy rang thoi gian ban ton 13 rit ngin
do xay ra qua trinh thoai bién protein in vivo. Dé giai quyét vin dé nay, di c6 nd luc
nhim cai thién thdi gian ban tdn in vivo bing cich dwa mot s6 dot bién & céc vi tri dic
hidu ctia FGF21 vao dé khang lai qué trinh thoai bién protein. Tuy nhién, nguy co sinh
mién dich c6 thé ting 1én cing véi viéc dwa nhidu dot bién vao. Tréi lai, trong truong
hop chu tric FGF21-Fc, trong d6 Fc duge dung hop véi dau tin cing C cla phan tr
FGF21, thiy rang hoat tinh bi giam dang ké do su dung hop xay ra & vi tri nay so véi
chu triic Fc-FGF21.

Cac tac gia sang ché d3 nd luc cai thién hoat tinh sinh Iy va do bn dinh cua
FGF21 va di phat hién ra ring tac dung duoc 1y ciia FGF21 c6 thé dugc cai thién va
muc d0 tiép xtc in vivo va thoi gian ban ton cia FGF21 c6 thé dugc ting 1én ma khong
anh huéng dén hoat tinh in vitro khi dot bién dugc dua vao vi tri cu thé ctia FGF21 va

vung Fc cta globulin mién dich dugc lién két v6i nd, nh d6 tao ra sang ché.
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Ban chit ky thuit ciia sang ché
Vén dé ky thuat
Muc dich cua sang ché 1a dé xuét protein dung hop chira protein dot bién FGF21
¢6 d6 bén in vivo dugc cai thién, do 6n dinh va hiéu qua dugc Ly cua protein.
Muc dich khac cta sang ché 1 d& xudt dugc phim chira protein dung hop nay.
Muc dich khac nita ctia sang ché 1a dé xuét phan tir axit nucleic phan 14p mi héa
protein dung hop nay, vét truyén bidu hién chira phan tir axit nucleic ndy, va té bao chi

chira vat truyén bi€u hién nay.

Giai quyét van dé

Sang ché dé cap dén protein dung hop chira protein dot bién FGF21 va ving Fc
ctia globulin mi&n dich, trong d6 protein dot bién FGF21 nay chira it nhat mot dot bién
duoc chon tir nhém bao gém cac dot bién tir (1) dén (7) sau:

(1) thay thé axit amin & c4c vi tri tir 98 dén 101 tir dau tan cing N cia protein
FGF21 ty nhién bang trinh tu axit amin EIRP (SEQ ID NO: 42); |

(2) thay thé axit amin & cac vi trf tir 170 dén 174 tir dAu tan cing N cla protein
FGF21 tu nhién bang trinh tir axit amin TGLEAV (SEQ ID NO: 43);

(3) thay thé axit amin & cac vi tri tir 170 dén 174 tir dau tan cung N clia protein
FGF21 ty nhién bang trinh tu axit amin TGLEAN (SEQ ID NO: 44);

(4) thay thé axit amin & vi tri 170 tir d4u tn cing N cua protein FGF21 tu nhién
bing axit amin N;

(5) thay thé axit amin & vi tri 174 tir déu tdn cing N cua protein FGF21 tu nhién
bang axit amin N;

(6) thay thé axit amin & vi tri 180 tir dau tin cing N ciia protein FGF21 tu nhién
bing axit amin E, cling v&i mot hodic nhiéu dot bién tir (1) dén (5) néu trén; va

(7) dot bién gdm 1 dén 10 axit amin dé 1am gidm dd sinh mién dich cua protein
FGF21 tu nhién.

Ngoai ra, sang ché d& cap dén dugc phim chira protein dung hop dé diéu tri bénh
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dai thao duong, bénh béo phi, 161 loan m& mau, hoi chirng chuyén hoa, bénh gan nhiém
m& khong do rugu hodc bénh viém gan nhiém m& khong do rugu.

Hon nita, sang ché dé cap dén phan tir axit nucleic phan 1ap ma héa protein dung
hop ndy, vt truyén biéu hién chira phan tir axit nucleic ndy, va t& bao chi chira vat

truyén biéu hién nay.

Hiéu qua c6 loi cua sang ché

Protein dung hop theo sang ché, dugc tao ra bang cach lién két ving Fc cla
globulin mién dich ctia ngudi voi protein dot bién FGF21, c6 d0 bén in vivo dugc cai
thién, d6 6n dinh va hiéu qua duoc 1y cia protein. Ngoai ra, dugc pham chira hoat chét
la protein dung hop nay co6 thé duoc str dung 1am tac nhan tri bénh dai thdo dudng, bénh
béo phi, 1di loan m& mau, hoi chirng chuyén héa, bénh gan nhiém m& khong do rugu
hodc bénh viém gan nhiém m& khong do rugu. Cu thé, dugc phim theo sang ché c6 wu
diém 12 khoang thoi gian dung kéo dai do do 6n dinh in vivo ting 1én cia protein dung
hop FGF21 so voi khoang thoi gian dung thong thuong cia duge pham chira protein
FGF21.

MO ta vin tit cac hinh vé

Fig.1A dén Fig.1C 1a cac dd thi thé hién két qua xdc dinh hoat tinh in vitro cla
céac protein dung hop chtra céc protein dot bién FGF21 (duéi day dugc goi 1a “protein
dung hop dot bién FGF217) bing cach st dung dong t€ bao HEK293, trong d6 B-klotho
ctia ngudi duoc biéu hién qua mitc. D3 nhén thdy rang bién thé protein dung hop dot
bién FGF21 khong 1am giam dang ké hoat tinh do viéc dua cac dot bién vao.

Fig.2A va Fig.2B 1a cac dd thi thé hién két qua x4c dinh hoat tinh in vitro clia cic
protein dung hop dot bién FGF21 tuy thudc vao cac lién két ma lién két dau tan ctng N
ctia FGF21 vé6i vang Fc bang cach sir dung dong té bao HEK293, trong d6 B-klotho ctia
ngudi duoc biéu hién qui mitc. D3 nhén thdy ring bién thé protein dung hop dot bién

FGF21 khong 1am giam déng ké hoat tinh, mic dit quan st thiy su khéc biét nhé vé
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hoat tinh tiy thudc vao trinh tu lién két.

Fig.3 1a dd thi thé hién két qua x4c dinh hoat tinh in vitro ciia RGE (Amgen), Fc-
FGF21 (Lilly) va DFD1 bing cach s dung dong té bao HEK293, trong d6 f-klotho clia
ngudi duge biéu hién qua mirc. DFDI1 va RGE (Amgen) c6 hoat tinh tuong tu, trong khi
do6 Fe-FGF21 (Lilly) c6 hoat tinh in vitro cao gép hai 14n so véi cac protein khac.

Fig.4 13 cic dd thi so sanh do én dinh ciia DFD4 véi DFD13 dé khing dinh nh
huéng ciia dot bién EIRP (trong FGF21) dbi v6i d6 on dinh protein dung hop. Di x4c
nhan ring DED13 ¢6 ty 1& cé khdi két tu c6 phéan tir luong 16n (HMW %) thip hon &
trang théi ban diu va & thoi diém sau hon 2 tudn so véi DFD4, ma chi ra réng viéc dua
dot bién EIRP cai thién d6 én dinh protein dung hop dot bién FGF21, nho d6 lam giam
dang ké HMW %.

Fig.5 la o thi thé hién ndng dd clia mdi protein trong mau trong 96 gid sau khi
dimg du6i da céc protein dung hop dot bién FGF21. Dit liéu dugc thé hién 12 tr s6 trung
binh va dd léch chuan.

Fig.6 1a dd thi thé hién ndéng do glucoza trong mau ¢ mo hinh chudt nhit ob/ob
sau khi tiém duéi da riéng 1€ VDFD18, DFD72, DFD74 hodc Fc-FGF21 (Lilly). Tét ca
DFD18, DFD72 va DFD74 déu c6 tac dung 1am giam ndéng d6 glucoza trong méu lién
tuc. Dir liéu duoc thé hién 13 tri $6 trung binh va d¢ léch chuén cua tri sd trung binh
(S.EM.).

Fig.7 14 cac dd thi thé hién muc thay d6i vé can ning & md hinh chudt nhit ob/ob
tir ngay bat ddu ding dén ngay thir 14 sau khi tiém dudi da riéng r& DFD18, DFD72,
DFD74 hoiic Fc-FGF21 (Lilly). Tat ca DFD18, DFD72 va DFD74 déu c6 tac dung lam
giam cAn ning hon so véi nhém dugc didu tri bing PBS. Dit lidu duoc thé hién 1a tri s6
trung binh va do 1éch chuén ciia tri sb trung binh.

Fig.8 14 cac do thi thé hién mirc thay dbi vé ndng do hemoglobin dugc glycat héa
& mé hinh chudt nhit ob/ob & cac ngdy dimg (ngiy tht nht) va ngay thir 16 sau khi
tiém dudi da riéng r& DFD18, DFD72, DFD74 hoic Fc-FGF21 (Lilly). Tt ca DFD18,

DFD72 va DFD74 déu 1am giam ndéng do hemoglobin dugc glycat hoa ¢ ngay thit 16 so
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v6i ndng do & ngay ding. Dit lidu dugc thé hién 13 tri s6 trung binh va do léch chuin
clia tri s6 trung binh.

Fig.9 1a dd thi thé hién nong d6 glucoza trong mau & mo hinh chudt nhit
HFD/STZ sau khi tiém duéi da riéng r& DFD72 hoic DFD74. Ca DFD72 va DFD74
déu c6 tac dung lam gidm ndng d9 glucoza trong mau lién tuc. Dit liéu dugc thé hién 13
tri s& trung binh va d¢ léch chuén cua tri sb trung binh.

Fig.10 1a @ thi thé hién mutc thay ddi vé& can ning & md hinh chudt nhét
HFD/STZ tir ngdy bit ddu ding dén ngay thir 14 sau khi tiém dudi da riéng r& DFD72
hodc DFD74. Ca DFD72 va DFD74 déu c6 tac dung lam giam cén nang hon so v6i
nhém duoc diéu tri bing PBS. Dit liéu dwoc thé hién 14 tri s6 trung binh va do léch
chuén cta tri s6 trung binh.

Fig.11 la dd thi thé hién mirc thay dbi vé nong do hemoglobin dugc glycat hoa &
md hinh chudt nhit HFD/STZ & ngay thir nhit va ngay thir 13 sau khi tiém du6i da
riéng r& DFD72 hodc DFD74. Nhan thdy ring ca viéc diéu tri bing DFD72 va DFD74
ddu c6 tac dung lam gidm manh ndng d§ hemoglobin dugc glycat hda hon so véi nhém
duge didu tri bang PBS. Dit liéu dugc thé hién 12 tri s6 trung binh va do léch chuén cua
tri s6 trung binh.

Fig. 12 1a db thi thé hién mirc thay dbi v& su thay ddi vé can ning duge xac dinh
& md hinh chudt nhit mic bénh béo phi do an udng tir ngdy bt ddu dung dén ngay thir
14 sau khi dung riéng r& DFD18. DFD18 c6 tac dung lam gidm vuot troi cin nang. Dit

liéu duoc thé hién 12 tri sb trung binh va d6 1éch chuin cta tri s trung binh.

MO ta chi tiét sang ché

Duéi day, sang ché s& dugc md ta mot cach chi tiét hon.

Theo mot khia canh, sang ché dé cap dén protein dung hop chira protein dot bién
yéu t§ ting truéng nguyén bao s¢i 21 (FGF21) va ving Fc clia globulin mién dich,
trong do6 protein dot bién FGF21 nay chira it nhéit mot dot bién dugc chon tir nhém bao

gdm c4c dot bién tir (1) dén (7) sau:



32713

(1) thay thé axit amin & céc vi tri tir 98 dén 101 tir d4u tan cting N cua protein
FGF21 tu nhién bang trinh tu axit amin EIRP (SEQ ID NO: 42) (sau day duoc goi 1a
“EIRP”);

(2) thay thé axit amin & cc vi tri tir 170 dén 174 tir diu tn cing N cua protein
FGF21 tu nhién bang trinh tur axit amin TGLEAV (SEQ ID NO: 43) (sau ddy duoc goi
13 “TGLEAV™); |

3) tflay thé axit amin & cac vi tri tir 170 dén 174 tir dau tan cung N ctia protein
FGF21 tu nhién bang trinh tu axit amin TGLEAN (SEQ ID NO: 44) (sau day dugc goi
la “TGLEAN”);

(4) thay thé axit amin & vi trf 170 tir ddu tdn ctng N ctia protein FGF21 tu nhién
bang axit amin N (sau diy duogc goi 1a “G170N”);

(5) thay thé axit amin & vi trf 174 tir dAu tdn cting N ctia protein FGF21 tu nhién
bang axit amin N (sau ddy duoc goi 1a “G174N”);

(6) thay thé axit amin & vi tri 180 tir dau tan cung N ciia protein FGF21 ty nhién
bang axit amin E (sau day duoc goi 1a “A180E™), cing v6i mot hodc nhiéu dot bién tir
(1) dén (5) néu trén; va

(7) dot bién gém 1 dén 10 axit amin dé 1am giam do sinh mién dich cta protein
FGF21 tu nhién.

Protein FGF21 tu nhién, d3 biét 13 hormon déng vai trd quan trong trong qué
trinh noi cAn ning bang glucoza va lipit, ¢ thé 1a protein c6 ngudn gdc tir ddng vt cé
vi nhu nguoi, chudt nht, lon, khi, v.v., tbt hon 13 tir nguoi. Tét hon nira, néu protein
FGF21 tu nhién c6 thé 13 protein FGF21 tu nhién ctia ngudi ¢ trinh ty axit amin néu
trong SEQ ID NO: 1.

Tét hon, néu dot bién nay c6 lién quan t6i cac protein dot bién FGF21 c6 thé 1a
dot bién bit ky trong sé cac dot bién EIRP, TGLEAV, TGLEAN, G170N va G174N;
dang két hop ctia dot bién bit ky trong s6 cac dot bién TGLEAV, TGLEAN, G170N va
G174N va dot bién EIRP; dang két hop cua bit ky trong sb cac dot bién EIRP,
TGLEAV, TGLEAN, G170N va G174N va dot bién A180E; hoic dang két hop cua bét
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ky trong s6 céc dot bién TGLEAV, TGLEAN, G170N va G174N, dot bién EIRP va dot
bién A180E. Hon thé nira, cic protein dot bién FGF21 c6 thé c6 cdu dang, trong d6 1
dén 10 axit amin & du tan cing N hoic dau tan cing C dugc 1am khuyét hon so véi
protein FGF21 tu nhién. Tét hon nita, néu cac protein dot bién FGF21 c6 thé chira trinh
tu axit amin dugc thé hién trong trinh tu bat ky trong s6 cac trinh tu néu trong SEQ ID
NO: 6 dén 23. Con tét hon nita, néu céc protein dot bién FGF21 c6 thé chira trinh tu axit
amin dugc thé hién trong trinh tu bét ky trong s6 céc trinh tu néu trong SEQ ID NO: 6
dén 23 va con c6 chu dang, trong d6 1 dén 10 axit amin & du tan cing N hogc dau tin
cing C duoc 1am khuyét hon so véi protein FGF21 tu nhién.

Trong protein dung hop, gbc axit amin N cua protein dot bién FGF21 d3 duoc
dua vao boi dot bién ¢ thé dugc glycosyl hoa.

Trong ban mé ta nay, thuat ngit “ving Fc," "manh Fc," hodc "Fc¢" dugc dung dé
chi protein, bao gdm ving 6n dinh chudi ning 1 (CH1), ving 6n dinh chudi ning 2
(CH2) va ving 6n dinh chudi ngng 3 (CH3) cta globulin mién dich, nhung khong bao
gdm ving bién ddi ctia chudi ning va chudi nhe va ving 6n dinh chudi nhe 1 (CL1) cua
globulin mién dich. Ngoai ra, trong ban md ta nay, thudt ngit “dot bién ving F¢” dugc
dung dé chi dot bién duoc tao ra bing cich thé mot phin axit amin cua ving Fc hoidc
bang cach két hop cac ving Fc clia cac loai khéac nhau.

Vung Fc cia globulin mién dich c6 thé 13 ving Fc nguyén ven tao nén khéng thé,
manh cua nd, hoic dot bién ving Fc. Ngoai ra, ving Fc bao gbém phan tr & dang
monome hodc multime, va cé thé con bao gém vung ban 1& cua vung on dinh chudi
ning. Dot bién ving Fc ¢ thé duoc cai bién dé ngin ngira sy phan cit & ving ban
18. Hon thé nira, trinh tu ban 18 ctia Fc ¢6 thé c6 doan thé & mot sd trinh tu axit amin dé
lam giam ddc tinh gdy doc té bao qua trung gian té bao phu thudc khang thé (ADCC)
hodc ddc tinh giy doc té bao phu thudc bd thé (CDC). Ngoai ra, mot phﬁn trinh tu axit
amin cia trinh tu ban 18 Fc c¢6 thé dugc thé dé tc ché qua trinh chuyén vi ciia ving Fab.
Géc lysin & dau tan cung C octia Fc cé thé duoc loai bo.

Tt hon, néu ving Fc cia globulin mién dich c6 thé 13 ving bit ky trong sb cac
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ving Fc cua IgGl, IgG2, 1gG3, IgG4 va IgD; hodc Fc lai, 1a dang két hop ctia chiing.
Ngoai ra, Fc lai c6 thé bao gbm ving IgG4 va viing IgD. Ngoai ra, ving Fc lai c6 thé
bao gdm mot phin trinh tu ban 1& va CH2 ctia IgD Fc, va céc trinh ty CH2 va CH3 cua
IgG4 Fc.

Ngoai ra, manh Fc theo sang ché c6 thé 13 & dang chudi dugc glycosyl héa tu
nhién, chudi dugc glycosyl héa nhidu hon so véi tw nhién, chudi duogc glycosyl héa it
hon so v6i tu nhién, hodc chudi duoc khir glycosyl hoa. Viée ting, giam, hodc loai bd
chudi dugc glycosyl héa c6 thé dugc tién hanh béi phuong phap 'thang thuong da biét
trong linh vuc nay, nhu phuong phap hoa hoc, phuong phap enzym, va phuong phap k¥
thuét di truyén bang cach sir dung vi sinh vat.

Ngoai ra, ving Fc ciia globulin mién dich c6 thé néu trong SEQ ID NO: 24 hoic
25. Ngoai ra, ving Fc ciia globulin mién dich ¢6 thé néu trong SEQ ID NO: 26.

Ngoai ra, protein dung hop co thé con bao gbm lién két.

Protein dung hop c¢6 thé 13 & dang, trong d6 protein dot bién FGF21 duoc nbi truc
tiép v6i dau tan cung N hodc dau tan cung C cua vung Fc cda globulin mién dich, hoic
protein dot bién FGF21 dugc nbi véi ving Fc cia globulin mién dich bang lién két.

Trong trudng hop ndy, lién két c6 thé duoc néi v6i dau tan cing N, ddu tan cling
C, hoac géc tu do cua manh Fc, va ngoai ra, c thé dugc nbi véi déu tin cung N, du tan
ciing C, hodc gbc tu do ciia protein dot bién FGF21. Khi lién két 1a lién két peptit, viéc
két ndi ndy c6 thé x4y ra & ving bat ky. Vi dy, lién két c6 thé duoc ndi vai dau tan cling
C cua vung Fc cia globulin mién dich va d4u tan cing N ctia protein dot bién FGF21 dé
tao ra protein dung hop cta vung Fc cta globulin mién dich va protein dot bién FGF21.

Khi lién két va Fc duogc biéu hién riéng ré va sau d6 dugc ndi voi nhau, thi lién
két ndy c6 thé 13 tic nhan tao lién két ngang d3 biét trong linh vuc ndy. Vi du vé tac
nhdn tao lién két ngang c6 thé bao gébm 1,1-bis(diazoaxetyl)-2-phenyletan,
glutaraldehyt, imidoeste bao g6m N-hydroxysucxinimit este nhu axit 4-azidosalixylic va
disucxinimidyl este nhu 3,3'-dithiobis(sucxinimidylpropionat), va maleimit hai chirc

nhu bis-N-maleimido-1,8-octan, nhung khdng chi gi6i han & céc loai nay.
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Ngoai ra, lién két c6 thé 1 peptit. TSt hon, néu lién két c6 thé 1a peptit dugc cau
thanh boi 10 dén 30 gbe axit amin.

Hon thé nita, alanin con ¢6 thé dugc gén vao mét dau cua lién két. T6t hon, néu
lién két c6 thé 1a peptit co trinh tu axit amin ducyc thé hién trong trinh tu bAt ky trong s6
c4c trinh tu néu trong SEQ ID NO: 2 dén 5.

Protein dung hop c6 thé & dang trong d6 dime hodc multime cua céc protein dot
bién FGF21, trong d6 mot hodc nhidu protein dot bién FGF21 duogc lién két v6i nhau,
duge ndi voi ving Fe ctia globulin mién dich. Ngoai ra, protein dung hop c6 thé & dang
dime hodic multime trong d6 hai hodc nhiéu ving globulin mién dich Fc dugc lién két
v6i nhau, trong d6 ving globulin mién dich Fc ¢4 protein dot bién FGF21 dugc ndi vao
do.

Ngoai ra, protein dung hop co thé 14 peptit ma t6t hon 1a c6 trinh tu axit amin
duoc thé hién trong trinh tyr bat ky trong s céc trinh tu néu trong SEQ ID NO: 27 dén
39. Tét hon nita, néu protein dung hop bao gdm protein dot bién FGF21 c6 thé 13 peptit
ma c6 trinh tu axit amin néu trong SEQ ID NO: 36, 37 hodc 39.

Po sinh mién dich nhu dugc md ta trong muc (7) néu trén c6 thé dugc du doan
béi phuong phap thong thudng da biét trong linh vuc nay. Vi du, do sinh mién dich tiém
ning cla protein ¢ thé dugc sang loc bang cach st dung, vi du, cdc phuong phép
iTope™ va TCED™.

Ngoai ra, cac dot bién dé 1am giam thiéu do sinh mién dich cé thé duoc thiét ké
bdi phuong phéap thong thuong da biét trong linh vuc nay. Vi du, khi d¢ sinh mién dich
duoc quan sat bang cach tién hanh phan tich EpiScreen™ dé danh gia do sinh mién dich
tiém ning, trinh ty axit amin tao ra d sinh mién dich c6 thé duoc nhén dién biang cach
1ap ban dd epitop té bao T, va cac dot bién c6 do sinh mién dich dugc gidm dén mc t6i
thidu c6 thé duge thiét ké bing cach du doan trén mdy tinh (in silico).

Protein dung hop c6 thé c6 dang v&i mot hodc nhiéu protein c6 hoat tinh sinh hoc
duoc 1lién hop tiép. Protein c6 hoat tinh sinh hoc c6 thé 1a protein dugc chon tir nhom

bao gbm insulin, C-peptit, leptin, glucagon, gastrin, polypeptit rc ché dich vi (GIP),
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amylin, calcitonin, cholecystokinin, peptit YY, neuropeptit Y, protein-6 tao xuong
(BMP-6), protein-9 tao xuong (BMP-9), oxyntomodulin, oxytocin, peptit-1 tuong tu
glucagon (GLP-1), peptit-2 twong tu glucagon (GLP-2), irisin, protein 5 chira miém
fibronectin loai III (FNDCS5), apelin, adiponectin, C1q va protein lién quan dén yéu 6
gdy hoai tu khéi u (ho CTRP), resistin, visfatin, omentin, protein-4 gin két v6i retinol
(RBP-4), glicentin, angiopoietin, interleukin-22 (IL-22), exendin-4 va hormon ting
trudng. Tbt hon, néu protein c6 hoat tinh sinh hoc ¢ thé 1a protein dugc chon tir GLP-1,
dot bién ctia n6 va exendin-4.

Theo mot khia canh khéc, sang ché dé cap dén dugc pham chira protein dung hop
dé diéu tri r6i loan lién quan dén FGF21.

Trong ban mo t4 nay, thuit ngl “¢6i loan lién quan dén FGF21” ¢6 thé bao gébm
bénh béo phi, bénh dai thao dudng typ I va typ II, bénh viém tuy, r6i loan m& mau, bénh
gan nhiém m& khong do rugu (NAFLD), bénh viém gan hiém m& khong do rugu
(NASH), khang insulin, chtmg ting insulin huyét, ching khang dung nap glucoza,
ching tang glucoza huyét, hoi chimng chuyén héa, chimg nhdi mau co tim cip tinh, bénh
tang huyét ap, bénh tim mach, bénh xo vita dong mach, bénh dong mach ngoai vi,
chirng ngdp mau, bénh suy tim, bénh ddong mach vanh tim, bénh than, bién ching cua
bénh déi thao dudng, bénh thin kinh, chimg liét da day, rdi loan c6 lién quan t6i cac dot
bién bit hoat nghiém trong & thu thé insulin, va céc ri loan chuyén héa khac. Tét hon,
néu rdi loan lién quan dén FGF21 ¢6 thé 12 bénh dai thao dudng, bénh béo phi, r6i loan
m& mau, hoi chimg chuyén hoéa, bénh gan nhiém m& khong do rugu, bénh viém gan
nhiém m& khong do rugu hodc bénh tim mach.

Ngoai ra, dugc phim cé thé con bao gdbm chit mang dugc dung. Chét mang dugc
dung nay c6 thé 1a chét mang bat ky véi diéu kién n6 khong phai 12 nguyén liéu khong
doc thich hop dé phan phéi cac khang thé t6i bénh nhan. Vi du, nuéc cét, rugu, chat
béo, sip ong va chit rin khong c6 hoat tinh c6 thé dugc bao ham 1a chét mang. Chat bd
trg duoc dung (chat dém, chét phan tan) ciing c6 thd duoc bao ham trong dugc phim.

Trong céc dugc phim nay, ndng do cuia protein dung hop c6 thé thay déi dang ké.
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Dic biét, duge phdm c6 thé chita nguyén lidu bao ché dé lam thay déi, duy tri,
hodc bdo quan do pH, néng d6 mol, dd nhét, do trong suét, mau séc, tinh déng truong,
mui, mirc do tiét trang, d6 én dinh, tdc do hoa tan hoic tdc do giai phéng, kha ning hap
thu, hodc do thim tir ctia dugc phdm. Vi du vé& nguyén liéu bao ché thich hop c6 thé bao
gbm axit amin (vi du, glyxin, glutamin, asparagin, arginin hogc lysin), chét khang vi
sinh vat, chét chéng oxy hoéa (vi du, axit ascorbic, natri sulfit hodc natri bisulfit), chét
dém (vi du, borat, bicacbonat, Tris-HCI, xitrat, phosphat hodc axit hitu co khac), chét
tao khdéi (vi du, manitol hodc glyxin), chit cang héa (vi du, axit
etyelendiaminetetraaxetic (EDTA)), chit tao phic chdt (vi du, cafein,
polyvinylpyrolidion, B-xyclodextrin hodc hydroxypropyl-p-xyclodextrin), chat don,
monosacarit, disacarit va hydrat cacbon khac (vi du, glucoza, manoza hodc dextrin), cac
protein (vi du, albumin huyét thanh, gelatin hodc globulin mién dich), chét tao mau,
huong liéu, chét pha loang, chét nhii hoa, poiyme wa nuéc (vi du, polyvinylpyrolidion),
polypeptit phan tir luong thip, ion trai ddu tao mudi (vi du, natri), chét bao quan (vi du,
benzalkoni clorua, axit benzoic, salixylic axit, thimerosal, rugu phenetylic,
metylparaben, propylparaben, chlorhexidine, axit sorbic hodc hydro peroxit), cac dung
moi (vi du, glyxerin, propylen glycol hodc polyetylen glycol), rwou dudng (vi dy,
manitol hodc sorbitol), chét tao huyén phu, chit hoat dong bé mat hodc chat giit am (vi
du, pluronic; PEG; sorbitan este; polysorbat, vi du, polysorbat 20 hodc polysorbat 80;
triton; tromethamin; lexitin; cholesteol hodc tyloxapol), chét cai thién d6 6n dinh (vi dy,
sucroza hodc sorbitol), chét cai thién su phat trién (vi dy, halogenua cia kim loai kiém,
tdt hon 13 natri clorua hodc kali clorua; hodc manitol, sorbitol), t& dugc 16ng phan phéi,
chét pha lodng, ta dugc va/hodc chét bd trg dugc dung, nhung khong chi giéi han & céac
loai nay.

Theo mot khia canh khac, sang ché mé ta phuong phap ngin ngira hodc diéu tri
ri loan lién quan dén FGF21 bao gdm viéc cho dbi tugng cé nhu ciu ngan ngira hoidc
diéu tri bénh dung protein dung hop. Phuong phéap nay bao gdm, cu thé, dung an lugng

hitu hiéu cta protein dung hop theo sang ché cho dong vat c6 vu cé triéu chimg cia
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bénh dai thdo dudng, bénh béo phi, rdi loan m& mau, hoi ching chuyén héa, bénh gan
nhiém m& khong do ruou, bénh viém gan nhiém m& khong do ruou hodc bénh tim mach
14 r6i loan lién quan dén FGF21.

Dugc phdm theo sang ché co thé dugc ding qua cac dudng bét ky. Dugc phim
theo sang ché c6 thé dugc cung cip cho dong vat mot cach truc tiép (vi du, khu tru,
bang cach dung cho cic ving md bing cach tiém, ciy ghép, hoidc bang cach dung khu
tri1) ho#c toan than (vi du, dung qua dudng miéng hodc ngoai dudng rudt) theo cach
thich hop bt ky. Khi dugc pham theo sang ché dugc ding theo duong ngodi rudt qua
duong tinh mach, du6i da, méc, trong mang bung, trong co, dudong miéng, truc trang,
trong b mét, trong nao, trong so, trong xuong séng, trong tam thét, trong vo, trong bé,
trong bao vo, duong qua mii, hodc khi dung, dugc phim 6t hon 13 nuéc hodc c6 thé
bao gdm mot phan huyén phi hoic dung dich 1éng ma co thé chip nhan dugc vé mit
sinh 1y. Do d6, chit mang hoic chit din thubc c6 thé duge bd sung vao duge phim va
dugc phan phéi cho bénh nhan do né dugce chip nhan vé mit sinh ly. Do d6, dung dich
nude mudi thich hop vé mit sinh 1y 6 thé thudong lam chit mang nhu dich 1éng ding
cho dugc phim.

Ngoai ra, sb 1an dung c6 thé thay ddi thy thudc vao cac thong s6 duge dong hoc
cta protein dung hop trong ché phim can dung. Thong thudng, cac béc si b thé dung
ché phim cho tai khi liéu ding dat dugc tac dung mong mubn. Do d6, ché pham c6 thé
duoc ding & dang lidu don vi, it nhét hai lidu cach nhau 1 khoang thoi gian (c6 thé hodc
c6 thé khong chira luong twong duong cta protein dung hop dich) hodc duge dung bing
cach tiém lién tuc théng qua thiét bi hoic éng thong ciy ghép. P9 chinh x4c clia viéc bd
sung lidu ding thich hop c6 thé thuong dugc tién hanh béi ngudi c6 hiéu biét trung binh
trong linh vuc ndy, va tuong Gng v6i pham vi ciia cong viéc thuong dugc thuc hién boi
ngudi c6 hiéu biét trung binh nay.

Ngoai ra, liéu don vi uu tién cta protein dung hop & ngudi co thé nim trong
khoang tir 0,01 pg/kg dén 100 mg/kg can ning, va t6t hon nira 13 nim trong khoang tir 1

ug/kg dén 10 mg/kg can ning. Mic du ddy 13 lugng t6i wu, nhung liéu don vi c6 thé
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thay dbi tuy thudc vao bénh can dugc diéu tri hodc su c6 mat/khong c6 mdt cia céc tac
dung phu. Tuy nhién, lidu ding t8i wu c6 thé duge xic dinh biang cach tién hanh thir
nghiém thong thuong. Viéc dung protein dung hop cé thé dugc tién hanh bing cach |
tiém liéu cao dinh ky, bé 16n bén ngoai (vi du, tdi tinh mach), hodc dung lién tuc trong
tinh mach, dudi da, hodc trong mang bung tur nguén bén trong (vi du, mo c?iy an mon
sinh hoc).

Ngoai ra, protein dung hop theo sang ché ¢6 thé duoc dung cho di twong nhan
clng v6i phan tir ¢6 hoat tinh sinh hoc khac. Viéc két hop tdi uu protein dung hop va
cac phan tir khéc, dang liéu luong, va liéu i uu c6 thé dugc x4c dinh bang thir nghiém
thong thudng da biét trong linh vuc nay.

Van theo khia canh khac, sang ché @& cdp dén phan tir axit nucleic phan 1ap ma
héa protein dung hop.

Trong ban mo ta nay, thudt nglr “phén tr axit nucleic phan 14p” duogc dung dé chi
phan t axit nucleic theo sng ché, ma dugce tach ra tir khoang it nhat 50% protein, lipit,
hydrat cacbon, hodc cac nguyén liéu khac, da phat hién trong tu nhién khi cac axit
nucleic toan ph?m duoc tach ra tir té bao nguén; dugc lién két linh hoat véi polynucleotit
ma khéng duoc lién két trong tur nhién; hodc 1a mot phan ciia trinh tu polynucleotit 16n
hon va khong xuét hién trong tu nhién. Tét hon, néu trong cac phan tir axit nucleic dugc
phan 1ap theo sang ché, v& co ban 13 khong c6 mit cac axit nucleic bi nhiém khac bét
ky, hodc cac tap chit khac ma duoc phat hién trong moi trudng tu nhién va c ché viéc
sir dung axit nucleic trong qua trinh sén xudt polypeptit, hodc diéu tri, chdn doan, ngin
ngtra, hodc nghién ctru.

Trong trudng hop nay, cac phin tir axit nucleic dugc phan 14p méi hda protein
dung hop c6 thé ¢6 cac trinh tr khéc so v6i cac phan tir khac do cddon du thira. Hon thé
nita, véi didu kién axit nucleic dugc phan 1ap c6 thé san sinh protein dung hop, axit
nucleic dugc phan 14p co thé duoc cai bién thich hop, hodc nucleotit cd thé dugce bd
sung vao dau tan cung N hodc dau tan cung C cla axit nucleic dugce phan 14p theo muc

dich mong muon.
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Axit nucleic dugc phan 1ap co thé bao gém, vi duy, trinh tu nucleotit dugc thé
hién trong trinh tu bét k¥ trong s6 cac trinh tw néu trong SEQ ID NO: 45 dén 57.

Van theo khia canh khéc, sang ché dé cap dén vat truyén biéu hién chitra phan tir
axit nucleic phan 14p, ma hoa protein dung hgp bao gbm protein dot bién FGF21 va
vung Fc cia globulin mién dich.

Trong ban mod ta nay, thuat ngr “vat truyén biéu hién” duoc dung dé chi vat
truyén chira trinh tw axit nucleic, 1 thich hgp d& bién nap té bao chi va hudng t6i hodc
kidm so4t su biéu hién cla trinh tu axit nucleic khéc loai d4 dugc xen. Vat truyén biéu
hién bao gém axit nucleic mach th'éng, plasmit, phagemit, cosmit, vat truyén ARN, vat
truyén cua virut, va cac chét teong tu cua nd. Vi du vé vat truyén cua virut bao gém
retrovirut, adenovirut va virut lién quan dén adeno, nhung khéng chi giéi han & céc vat
truyén nay.

Trong ban mo ta nay, thuit ngit “sy biéu hién trinh tu axit nucleic khéc loai”
hodc “su biéu hién” protein dich dugc dung dé chi phién mi trinh tw ADN d3 dugc xen,
dich ma ban sao mARN, va san sinh sin phim protein dung hop Fc, khang thé hoic
ménh khang thé.

Vat truyén biéu hién hitu ich cé thé 14 ReCMV (Invitrogen, Carlsbad) hodc dot
bién cta nd. VAt truyén biéu hién hitu ich nay c6 thd bao gdbm gen khéi dau
cytomegalovirut cia ngudi (CMV) dé thuc day phién ma lién tuc gen dich & té bao dong
vat ¢6 vu, va trinh tu tin hiéu polyadenyl héa hormon téng truéng cua bo dé tang cudong
mitc d0 dn dinh ARN sau phién ma. Theo phuong 4n dugc 14y 1am vi du theo sang ché,
vat truyén bidu hién 12 pAD15, 14 vét truyén dugc cii bién RecCMV.

Van theo khia canh khéc, sang ché dé cap dén t& bao chi chua vat truyén biéu
hién.

Trong ban mo ta nay, thuit ngir “t& bao chu” dugc ding dé chi té bao chua co
nhan dién hinh hodc t& bao c6 nhan dién hinh ma vat truyén biu hién ti 6 hop c6 thé
duogc dua vao. Trong ban md ta nay, thuit ngi “bién nap” hoic “chuyén nhiém” dugc

ding dé chi viéc dua axit nucleic (vi du, vét truyén) vao té bao bang cach k¥ thuat khic
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nhau d3 biét trong linh vuc nay.

Té bao chu thich hop c6 thé dugc bién nap hodc dugc chuyén nhiém véi trinh ty
ADN theo sang ché va cé thé dugc sir dung dé biéu hién va/hoic tiét protein dich. Vi
du vé t& bao chi thich hop c6 thé duoc sit dung theo sang ché bao gom té Béo lai bat tir,
té bao u tiy NS/0, t& bao 293, té bao budng tring chudt dong Trung Québc (CHO), té
bao HeLa, té bao CAP (té bao c6 ngudn gbe tir dich diu bi ctia ngudi), va té bao COS.

Dudi ddy, cac phuong an lam vi du theo sang ché s& duoc mé ta chi tiét bang
cach vién dan t6i cac vi du. Tuy nhién, céc vi du ndy theo sang ché c6 thé dugc ci bién

& nhiéu dang khac nhau va pham vi cua sang ché khong bi giéi han & cac vi du nay.

Vi du thye hién sang ché
Vi dy didu ché 1. Tao ra va tinh ché protein dung hgp chira protein dot bién

FGF21

Vi du diéu ché 1-1. Tao ra vat truyén biéu hién dé biéu hién cdc protein dot bién
FGF21

D& cai thién d6 6n dinh, hoat tinh va duoc dong hoc ciia FGF21 trong cAu tric
Fc-FGF21, c4c nghién ctru vé& qua trinh tao dot bién FGF21 dugc thyc hién.

Dic biét, cac protein dot bién dugc thiét ké dbi v6i ving LLLE (axit amin & cac
vi trf tir 98 dén 101 tir ddu tan cing N cua protein FGF21) va ving GPSQG (axit amin
& cac vi tri tir 170 dén 174 tir d4u tn cing N ctia protein FGF21), va vi trf A180, ma
mong mudn thu dugc hoat tinh protein mot cach déng ké trén co s& phén tich ciu tric 3
chiéu cta céc protein FGF21.

Thong tin v& vi tri, trinh tu, tic dung dich va mong mudn ctia mdi dot bién duge
dua vao protein FGF21 dugc thé hién trong bang 1 duéi day (trong bang 1, N dugc
ding dé chi asparagin dugc glycosyl héa (N)). Ngoai ra, cac protein dot bién FGF21
bao gdm cac dot bién dugc md ta trong Bang 1 duge dua ra trong bang 2 dudi day.

Béang 1
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Trinh tu Vi tri Trinh tu Trinh tu Pich Téc dung mong
ban dau duoc tao mubn
dot bién
EIRP 98-101 LLLE EIRP Thé bang trinh tw FGF19 | Cai thién duoc d6 6n
dinh va dugc dong
hoc
TGLEAV | 170-174 | GPSQG | TGLEAV Thé bang trinh tw FGF19 Cai thién dugc dugc
dong hoc
TGLEAN | 170-174 | GPSQG | TGLEAN Thé bang trinh tu FGF19, va | Cai thién dugc duoc
bd sung N-glycosyl hod déng hoc
G170N 170 G N Dot bién diém, va bd sung N- | Cai thién duge duoc
glycosyl hod déng hoc
G174N 174 G N Dot bién diém, va bd sung N- | Cai thién dugc duoc
glycosyl hod dong hoc
A180E 180 A E Dot bién diem Cai thién duoc dugc
déng hoc
Béang 2
SEQ ID NO Trinh tu cta protein dot bién FGF21
6 FGF21 (EIRP)
7 FGF21 (TGLEAV)
8 FGF21 (TGLEAN)
9 FGF21 (G170N)
10 FGF21 (G174N)
11 FGF21 (EIRP, TGLEAV)
12 FGF21 (EIRP, TGLEAN)
13 FGF21 (EIRP, G170N)
14 FGF21 (EIRP, G174N)
15 FGF21 (EIRP, A180E)
16 FGF21 (TGLEAV, A180E)
17 FGF21 (TGLEAN, A180E)
18 FGF21 (G170N, A180E)
19 FGF21 (G174N, A180E)
20 FGF21 (EIRP, TGLEAV, A180E)
21 FGF21 (EIRP, TGLEAN, A180E)
22 FGF21 (EIRP, G170N, A180E)
23 FGF21 (EIRP, G174N, A180E)

Vit truyén biéu hién dugc tao ra dé biéu hién axit amin cua ba hop phfin: chét

mang dung hop, lién két va dot bién FGF21 theo thir ty tir dAu tan cing N dén dau tin

cing C. M3 nguyén liéu cia mdi protein dung hop dot bién FGF21, trinh tu ctia dot

bién dugc dua vao FGF21, trinh tu cia chét mang dung hop va lién két trinh tu dugc

thé hién trong bang 3 dudi day (trong bang 3, N duogc dung dé chi asparagin dugc

glycosyl héa (N)).
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Béang 3
SEQ ID NO | M2 nguyén liéu | Trinh tu ciia dot Chét mang.dung hop Lién két trinh tu
- bién FGF21
27 DFD1 EIRP, TGLEAV | hyFc (SEQ ID NO: 26) C (SEQID NO: 2)
28 DFD3 TGLEAV hyFc (SEQ ID NO: 26) | AKA (SEQ ID NO: 3)
29 DFD4 TGLEAV hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
30 DFD5 TGLEAN | hyFc (SEQ ID NO: 26) | GS3 (SEQID NO: 4)
31 DFD6 G170N hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
32 DFD6 (E. coli) G170N hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
33 DFD7 G174N hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
34 DFD9 khong hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
35 DFD13 EIRP, TGLEAV | hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
36 DFD18 EIRP, TGLEAV, | hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
A180E
37 DFD72 EIRP, TGLEAN, | hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
A180E
38 DFD73 EIRP, G170N | hyFc (SEQ ID NO: 26) | GS3 (SEQ ID NO: 4)
39 DFD74 EIRP, G170N, | hyFc (SEQID NO: 26) | GS3 (SEQ ID NO: 4)
A180E
40 RGE (Amgen) LI98R, P171G, Dot bién IgG1Fc GS3 (SEQ ID NO: 4)
A180E
41 Fc-FGF21 X Dot bién IgG4Fc GS3A (SEQ ID NO: 5)
(Lilly) (SEQ ID NO: 25)

Dé tao ra céc protein dung hop dot bién FGF21, céc trinh tu nucleotit ma héa
mdi protein trong s6 cac protein dot bién FGF21 duoc téng hop biang cach tién hanh véi
Bioneer Corporation (Korea) trén co sé trinh tu axit amin ctia mdi protein. Trinh ty
enzym giGi han Nhel va Notl dugc bd sung vao dau 5’ va ddu 3’ cta cac trinh tu
nucleotit ma héa mdi protein trong s6 cac protein dot bién FGF21 va cddon khoi dau dé
dich mi protein va trinh tu din diu (MDAMLRGLCCVLLLCGAVFVSPSHA) c6 kha
ning tiét protein di dugc bidu hién dé ving ndm ngoai té bao da dugc xen tiép tGi trinh
tu enzym gi6i han & diu 5°. Codon két thuc duge xen tiép t4i trinh tur nucleotit, ma hoa
mdi protein trong sd cac protein dung hop dot bién FGF21. Trinh tu nucleotit ma hoa
mdi protein trong sb cac protein dung hop dot bién FGF21 dugc thanh dong vao vat
truyén biéu hién khong c6 pTrans bang cach st dung hai enzym gi6i han cta Nhel va
Notl. Vit truyén biéu hién khong c6 pTrans, ma c6 chu trac don gian bao gém gen khoi
dAu CMV, diém sao chép cé ngudn gbc tir pUC, diém sao chép c6 ngudn gbc tir SV40

va gen khang ampicilin, dugc mua tir CEVEC Pharmaceuticals (Germany).
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Trong truong hop cua cac protein dung hop DFD6 (E. coli) va RGE (Amgen),
trinh tu nucleotit m3 héa mdi protein dung hop dugc xen vao vat truyén biéu hién

pET30 dé biéu hién & E. coli.

Vi du didu ché 1-2. CAu triic ciia ADN plasmit dé biéu hién c4c protein dung hep
dot bién FGF21

E. coli dugc bién nap voi mdi vét truyén trong s6 c4c vat truyén biéu hién da
duoc tao ra trong vi du diéu ché 1-1 dé thu duoc lugng 16n ADN plasmit can dung dé
biéu hién. Cac t€ bao cia E. coli, ma thanh cta cac té bao nay da dugc lam suy yéu,
duoc bién nap v6i mdi vat truyén biéu hién bang cach giy sdc nhiét, va cac thé bién nap
dugc dinh 1én cac dia LB dé thu duoc cac khuén lac. Cac khuén lac thu dugc nhu vy
dwoe cAy truyén vao méi truong LB, dugc nubdi ciy ¢ 37°C trong 16 gi¢s, va mdi mdi
triromg nudi cdy E. coli chira mdi vat truyén biéu hién thu duoc trong thé tich 100mL.
E. coli thu dugc nhu vay dugce ly tdm dé loai bo moéi truong nudi ciy, va sau d6 cac
dung dich P1, P2, P3 (QIAGEN, Cat No.:12963) dugc bd sung dé pha v& thanh & bao,
nhd d6 thu duge huyén phit ADN trong d6 céc protein va ADN duoc tach ra. ADN
plasmit dugc tinh ché tir huyén phit ADN thu dugc nhu vay bang cach sir dung Cot tinh
ché ADN Qiagen. ADN plasmit d& dugc rira giai dugc nhan dién bang cach dién di gel
-agaoza, va cac néng dd va do tinh khiét dugc xac dinh béng cach st dung thiét bi giot
nano (Thermo scientific, Nanodrop Lite). ADN thu dugc nhu vay dugc st dung dé biéu

hién.

Vi du diéu ché 1-3. Biéu hién protein dung hop trong cdc té bao CAP-T

Dong té bao clia ngudi dugc chuyén nhiém vé6i mdi loai ADN plasmit thu dugc
trong vi du didu ché 1-2. MJi loai ADN plasmit dugc chuyén hoa trong cac té bao
CAP-T (CEVEC), ma da dugc nudi ciy trong moi trudong PEM (Life technologies),
bang cach sir dung dung dich PEI (Polyplus, Cat. No.:101-10N). Dung dich ADN da

duoc tron va dung dich PEI dugc tron v6i huyén phu té bao béng cach st dung moi
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truong biéu hién Freestyle293 (Invitrogen), dugc nudi cdy & 37°C trong 5 gid, va moi
truong PEM dugc bd sung vao. Sau khi nudi ciy & 37°C trong 5-7 ngay, mdi trudng
nudi cdy duoc ly tim dé loai bo cac té bio va dich ndi trén bé mit bao gdm cac protein

dung hop dot bién FGF21 thu duge.

Vi du didu ché 1-4. Biu hién va tinh ché protein dung hep dot bién FGF21 trong
E. coli

Ching BL21 cua E. coli (DE3) dugc bién nap véi mdi ADN plasmit biéu hién
céc protein dung hop DFD6 (E. coli) va RGE (Amgen). E. coli di dugc bién nap biéu
hién mdi protein dung hop dugc ciy truyén vao 20mL mai trudng LB, duge nudi ciy &
37°C trong 15 gidr va lic ddng thoi, va sau @6 mot phin mai truong nudi cdy dugce ciy
truyén vao 100mL méi trudng LB, va duge nudi cdy & 37°C trong 16 gitr va lic dong
thoi. Khi hoan thanh viéc nuédi cdy, méi trudong nudi ciy duge ly tim dé thu duge cac
vién E. coli, va sau d6 céc té bao nay dwoc pha v& bang cach sir dung thiét bi phé v té
bao 4p suét cao dé thu dugc cac thé viii.

Céc thé vui thu duge duge tinh ché bing cach rira va rira giai, tiép d6 1a quy trinh
gap nép lai protein. Dic biét, cac thé vui thu duge duoc rira 2-3 1an véi dung dich dém
(d0 pH = 8,0) chira 0,5% Triton X-100, 50 mM Tris, 1 mM EDTA va 0,1 M NaCl aé
loai bé protein cia vi khun, va sau d6 dugce tao huyén phu lai trong dung dich dém ure
8M chira 8 M urea, 50 mM Tris va 1 mM DTT. Vi cac protein trong dung dich dém ure
8M duge 1am bién tinh hoan toan, quy trinh gip nép lai protein dugc thuc hién 1 nhu

Sau.

Dé bt dau, dung dich dém ure 8M dugc pha lodng tir tir bing dung dich dém glyxin
20mM (d6 pH = 9,0) dé loai bo ure, va tir ndng do 2 M, CuSO, dugc bd sung vao ndng
d6 80 uM dé tao ra qua trinh gép nép protein 6n dinh. Protein két thiic quy trinh gip nép
lai duge tao huyén phu trong dung dich dém PBS (d6 pH = 7,4), va huyén phu dugce loc

béng thiét bi loc 0,22 pum dé loai bo cac tap chét, va sau d6 dugc nap vao cot sic ky ai
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luc cta protein A. Cot nay dugc rira br?lng 1X dung dich dém PBS (d6 pH = 7,4) va sau
do céc protein nay dugc rua giai bang cach st dung 100 mM dung dich dém glyxin (do
pH = 3,0) dé diéu ché protein dung hop DFD6 (E. coli).

Trong trudomng hop protein dung hop RGE (Amgen), protein két thuc quy trinh
gip nép lai dugc tao huyén pht trong 50 mM dung dich dém Tris (4 pH 8,0), huyén

phu duogc loc béng thiét bi loc 0,22 11 m dé loai bd céc tap chét, va sau d6 dugc nap vao

ot nhua trao d6i ion (POROS® HQ 50 pum, Thermo Fisher Scientific). Cot nay dugc
rira b?mg 50 mM dung dich dém Tris (d6 pH 8,0), va dau d6 50 mM dung dich dém Tris
(dd pH = 8,0) dugc dung theo gradien ndng d6 dé rira giai Protein dung hgp RGE
(Amgen). Protein dung hop RGE (Amgen) thu dugc bang cach trao doi anion dugc tron
vG1 amoni sulfat té1 néng dd 1 M, va sau d6 duoc tinh ché béng cach st dung cot sic ky
tuong tac ky nudc (phenyl sepharoza FF, GE Healthcare). Dédc biét, cot nay dugc ria
béng 50 mM dung dich dém Tris (40 pH = 8,0) chira 1 M amoni sulfat, 50 mM dung
dich dém Tris (d0 pH = 8,0) dugc dung theo gradien ndng d0, va cac phan gidi di dugc
phan giai duoc phan tich bang cach dién di gel Tris-glyxin 10%. Gel nay duoc nhuém
mau xanh commassie R va lic nhe, va cac phén doan chua protein dung hop dot bién
FGF21 ¢6 dd tinh khiét cao dugc thu gom va sau d6 dugc thdm tach qua dém & 4°C
bing céch sir dung dung dich dém cuéi (1X PBS, 1 mM EDTA, d6 pH = 7,4). Khi két
thic thim tach, dung dich protein du trit thu dugc dugc ¢b & 3.000 vong/phit bang cach
st dung thiét bi loc ly tim ngudng 30.000 MW & 4°C. Nong do cia protein dung hop
dot bién FGF21 duoc x4c dinh bang cach phan tich dinh lugng BCA.

Vi du didu ché 1-5. Tinh ché protein dung hop dot bién FGF21

Cot sdc ky 4i luc protein A (GE Healthcare) dugc trang bi 1X dung dich dém
PBS (d6 pH = 7,4). Dich nbi trén bé mit mdi trudng nudi cdy bao gdbm mdi protein
dung hop dot bién FGF21 thu dugc trong vi du didu ché 1-3 dugc loc bang thiét bi loc
0,2 um, va sau d6 dugc nap vao cot sdc ky ai luc ctia protein A. Cot ndy dugc rira bang

1X dung dich dém PBS (d9 pH = 7,4) va sau d6 cac protein dugc rira giai bang cach sir
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dung 100 mM dung dich dém glyxin (d6 pH = 3,0). Céac protein dung hop thu duoc
béng cach a1 luc sic ky duoc tinh ché béng cach st dung cOt nhua trao ddi ion
(POROS® HQ 50 pm, Thermo Fisher Scientific). Cot nhua trao d6i ion nay dugc trang
bi 50 mM dung dich dém Tris (dd pH 8,0), trudc khi cac protein dung hop dot bién
FGF21 duoc rira giai tir ¢t nay. Pac biét, sau khi rira cot nay béng 50 mM dung dich
dém Tris (d0 pH = 8,0), 50 mM dung dich dém Tris (dd pH 8,0) dugc phén tan theo
gradien ndng d6 va cac phan giai di duoc phan gidi duge phén tich. Mbi phan doan di
duoc rira giai duge phan tich bang cach st dung sic ky loai trir kich thuée (SEC-
HPLC), va c4ac phan doan bao gdm céc protein dung hop dot bién FGF21 c6 do tinh
khiét cao dugc thu gom. Viéc phan tich néng do6 va dinh lugng duoc thuc hién theo cac

phuong phép dugc mo ta trong vi du diéu ché 1-4.
Vi du thir nghiém 1. Hoat tinh in vitro ctia protein dung hop

Vi du thir nghiém 1-1. T4c dung ciia cac dot bién FGF21 dbi véi hoat tinh protein

Hoat tinh in vitro ctia cac protein dung hop DFD4, DFDS5, DFD6, DFD6 (E.
coli), DFD7, DFD9, DFD13, DFD18, DFD72, DFD73 va DFD74 duoc tao ra trong vi
du didu ché 1 duoc xéc dinh.

Dic biét, hoat tinh FGF21 in vitro cla cac protein dung hop dugc danh gia bing
cach str dung dong t& bao HEK293 (Yuhan Corporation, Korea) ma dugc cai bién dé
biéu hién qua muc B-klotho ciia ngudi, ddng thu thé cia FGF21. Dé danh gia hoat tinh,
cac phan ¢ chira cac protein dung hop duoc diéu ché trong vi du diéu ché 1-4 va 1-5
duoc tién hanh pha lodng theo diy gap 3 lan & ndng dd 3 pM. Sau khi dugc nudi ciy
trong tinh trang thiéu huyét thanh trong 5 gi®, dong té bao biéu hién qua muc B-klotho
cta ngudi dugc xir Iy bang cac protein dung hop dd dugc pha lodng trong 20 phit, va
sau d6 duoc phan giai bang cach bd sung dung dich dém phéan gii t€ bao (Cisbio/Cat#
64ERKPEG) va khudy ddng thoi & 60 vong/phit trong 30 phit & nhiét do trong phong.
Dung dich phan giai té bao dugc tron v6i cac khang thé (Cisbio/Cat# 64ERKPEG), ma
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co thé phat hién duogc kinaza diéu hoa tin hiéu ngoai bao (ERK) va ERK dugc
phosphoryl ho4, va hdn hop nay dugc duy tri & nhiét do trong phong trong 2 gio. Qua
trinh phat huynh quang dugc phat hién bang cich sir dung thiét bi phat hién dong flo
(TECAN/GENiosPro). Hoat tinh ciia cac protein dung hop dugc xédc dinh bang cach so
sanh cac tri s6 ECs, ciia chiing.

Nhu duoc thé hién trong cac FIG.1A dén 1C, d3 x4c nhén réng hoat tinh in vitro
ctia cac protein dung hop duoc tao ra bang cach dua trinh tu dot bién vao protein FGF21
tu nhién khong dugc e ché, va hoat tinh ctia mdi protein dung hop 1a twong tu nhau.
Ciing d4 x4c nhan ring théng qua mau DFD6 (E. coli) da dugc biéu hién trong E. coli
va mau DFD6 dugc biéu hién trong té bao dong vat, hoat tinh in vitro cua cac protein
dung hop duoc tao ra bing cach dua d6t bién duge glycosyl hoa N vao protein FGF21

tu nhién khong dugc wc ché.

Vi du thir nghiém 1-2. Anh hwéng ciia trinh ty lién két d6i véi hoat tinh pretein

Hoat tinh in vitro ciia cac protein dung hgp DFD1, DFD3, DFD4 va DFDI3
duoc tao ra trong vi du diéu ché 1 duoc x4c dinh. | |

Dic biét, hoat tinh FGF21 cta cac protein dung hop dugc xac dinh bang cach st
dung cac phan co chira cac protein dung hop dugc tao ra trong céc vi du diéu ché 1-5
theo cac phuong phap dugec mod ta trong Vi du thir nghiém 1-1. Cac két qua dugc thé
hién trén cac Fig.2A va 2B.

D3 x4c nhédn ring protein dung hop dot bién FGF21 khong 1am giam dang ké
hoat tinh, mic du su khac biét khong dang ké duoc thé hién trong hoat tinh tuy thudc
vao trinh tu lién két, nhu duoc thé hién trong c4c Fig.2A va 2B.

Vi du thir nghiém 1-3. Két qua thir nghiém déi véi DFD1, RGE (Amgen) va Fe-
FGF21 (Lilly)

Hoat tinh in vitro ctia protein dung hgp DFD1 da duoc tao ra trong cac vi du didu
ché 1 va protein dbi ching RGE (Amgen) va Fe-FGF21 (Lilly) dugc xac dinh.
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Dic biét, hoat tinh FGF21 cua cac protein dung hop dugc xac dinh béng cach st
dung cac phén c6 chira cac protein dung hgp dugc tao ra trong cac vi du diéu ché 1-5 va
protein d6i ching theo cac phuong phap dugc md ta trong Vi du thir nghiém 1-1. Cac
két qua dugc thé hién trén Fig.3.

D3 x4c nhan rang DFD1 va RGE (Amgen) c6 hoat tinh in vitro tuong ty nhau,
ddng thoi Fe-FGF21 (Lilly) ¢6 hoat tinh in vitro cao hon gAp hai 14n so véi cac protein
khéc, nhu duoc thé hién trén Fig.3.

Vi du thit nghiém 2. Panh gia d¢ 6n dinh ciia cic protein dung hop

Vi du thir nghiém 2-1. Phwong phap thir nghiém dé danh gia d6 6n dinh

P& x4c dinh lugng két tu protein & trang thai ban dAu cta miu didu ché, cac két
tu c6 phén tir lugng cao (%HMW) duoc xac dinh bing cach st dung phuong phap sic
ky ngoai trir kich thude (SEC-HPLC). Céc két qua dugc thé hién trén Fig.4.

Dic biét, cot TosoHaas md hinh TSK-GEL G3000SWyx dugc st dung cho
phuong phap SEC-HPLC. Cot nay dugc tao can ning bang bang cach cho chay dung
dich dém (1X PBS, 1 mM EDTA, d0 pH=74) ¢ tbc d6 chay 1mL/phit. Dung dich du
trit protein DFD4 va DFD13 dugc tao ra trong cac vi du diéu ché 1-5 dugc cb t6i néng
dd dich 20 mg/mL hogc ndng dd cao hon & 3.000 vong/phit bang cach st dung thiét bi
loc ly tim ngudng 30.000 MW & 4°C. Sau khi x4c dinh ndng d6 ciia mbi mau bang cach
phén tich dinh lwvong BCA, cic miu dugc pha lodng bang dung dich dém (1X PBS, 1
mM EDTA, d pH = 7,4) t6i ndng d6 cudi 20 mg/mL. D& xac dinh %HMW ban dau
ctia DFD4 va DFD13, 20 mg/mL c4c miu dugc pha lodng bang dung dich dém (1X
PBS, 1 mM EDTA, d6 pH = 7,4) t6i ndng d cudi 1 mg/mL, v mdi mau trong thé tich
100 pL dugc phan tich bang c6t SEC-HPLC.

Pé danh gia do 6n dinh ctia m6i miu, %HMW ciia cac mau dugc xac dinh béng
cach sir dung phuong phap SEC-HPLC vao ngay thtr 4, 8 va 14 ddng thoi bao quan
chiing & 5°C, 25°C va 37°C trong hai tudn.
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Nhu dugc thé hién trén Fig. 4, d4 x4c nhn ring DFD13 c¢6 lugng két tu c6 phan
tir luong cao (HMW %) & trang thai ban diu nho hon va téi thoi diém 2 tudn so véi
DFD4, ching to6 réng viéc dua dot bién EIRP vio cai thién dugc do 4n dinh cia protein

dung hop dot bién FGF21, nho d6 1am giam % HMW mdt cich dang ké.

Vi du thit nghiém 2-2. Két qua vé d¢ 6n dinh

Dé nghién ctru anh hudng cta dot bién EIRP duoc dua vao trinh tr ban dau
LLLE (98-101) ctia FGF21 dbi v6i d6 n dinh, d6 6n dinh ctia DFD4 (SEQ ID NO: 29)
va DFD13 (SEQ ID NO: 35) dugc xac dinh theo cac phuong phép dugec md ta trong Vi
du thir nghiém 2-1. Céc két qua phén tich dbi v6i miu & 0 gios (giai doan ban dau; Ngay
0) va cac mau dugc bao quan vao ngay 4, 8, va 14 cia DFD4 va DFD13 dugc tém tat

trong bang 4 dudi day (trong bang 4, N.D. c6 nghia l1a “khong dugc phat hién”).

Bang 4
Do 6n dinh cia DFD4 va DFD13 trong 2 tuan & nong d6 20 mg/mL (%HMW)
DFD4 DFD13

Ngay 5°C | 25°C | 37°C 5°C | 25°C | 37°C
0 0,91 0,56
4 425 11,64 5,12 0,36 0,34 0,84
8 6,16 9,99 4,87 N.D. N.D. N.D.
14 8,15 8,83 471 N.D. N.D. 0,32

Nhu duoc thé hién trong Bang 4, luong %HMW & trang thai ban dau (Ngay 0) 1a -
0,91% dbi véi DFD4, va 0,56% dbi voi DFD13. Sau 2 tuan, lugng %HMW dugc ting
1én 8,83% d6i voi DFD4, nhung khong dugc quan sat & DFD13, trong didu kién bao
quan & 25°C. DFD13 ¢6 tbc d6 %HMW nhé hon & trang thai ban dau va 2 tudn so véi
DFD4, ching to ring mic d6 %HMW cta protein dung hop dot bién FGF21 gidm

xuéng mot cach dang ké do viéc dua dot bién EIRP vao.
Vi du thir nghiém 3. Panh gia dwoc dong hoc ciia cac protein dung hop

Vi du thir nghiém 3-1. Phwong phap thir nghiém dé danh gia dwgc dong hoc
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Chudt nhit ICR duc sau tudn tudi dugc mua tir Orient BIO (Korea) dugc phin bd
vao cac nhém (n = 3/thdi didm 14y mAu mau) dé c6 céc tri sb trung binh tuong tw vé can
ning mdt ngay trudc khi didu tri bang thudc, va dugc dung duéi da mot 14n bang mau
tuong tng & ndng do 1 mg/kg (2 mg/kg d6i v6i RGE). Sau d6, cac mau méau duge thu
gom lan lugt & 1, 4, 8, 12, 24, 48, 72, va 96 gio sau khi tiém. Néng do cua protein
FGF21 nguyén ven c6 chiéu dai day du trong mau dugc xéac dinh bang cach st dung kit
ELISA FGF21 nguyén ven cua ngudi (F1231-K01, Eagle Biosciences, USA), ma c6
hoat tinh mién dich téi d4u tan cing N va d4u tan cing C ctia protein FGF21. Nong do
clia cac mau trong mau duge thu gom cho t6i 96 gio sau khi ti€ém mdi protein dung hop
vao du6i da chudt nhit duoc xac dinh, va cac thong s6 dugc dong hoc cuia mdi miu

duoc tinh toan.

Vi du thir nghiém 3-2. Panh gia hoat tinh dwgc dong hoc
Dua vao db thi thé hién ndng dd ctia mdi protein trong mau theo thoi gian sau khi
ding dudi da céc protein dung hop trong chudt nhit (Fig.5), cac thong s6 duoc dong

hoc duge tinh toan. Dit liéu dugc thé hién trong Bang 5 dudi day.

Bang 5
Céc thong | DFD4 IDFD5 DFD6 | DFD7 | DFD9 | DFD13 |DFD18DFD72|DFD73| DFD74 | DFD6 | RGE*
sO (E.coli)
Thax (g10) | 12 12 12 4 4 12 12 8 8 8 8 12

Crax 1288 [1732] 2868 | 696 | 384 | 1070 | 3428 | 2962 | 3296 | 3996 | 1399 | 9921
(ng/mL) '

AUC, | 25856 [40706[100107| 14118 | 4656 | 28785 [104230(115977|123511(206634 37269 325747
(ng-hr/mL)

Thﬁyig‘ian 5,5 80 | 149 | 19,7 | 17,4 7,1 11,0 | 14,4 | 16,6 26,0 9,1 12,9
ban ton
(gi0)

Profin dugc dong hoc ciia mdi protein dung hop dugc so sanh va duogc dénh gia
dwa vao tri s§ dién tich dudi duong cong (the area under the curve AUC) nham chi ra
murc d6 tiép xic véi thube.

Nhu duge thé hién trong Bang 5, khi so sainh DFD4 v6i DFD13, va DFD6 véi
DFD73, di xac dinh duoc ring viéc dua trinh tw EIRP vao lam ting khoang tir 10 dén
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20% lam tang tri s6 AUC. So sanh DFD9 v6i DFDA4, viéc dua TGLEAV vao lam ting
khoang 6 1an tri s6 AUC.

Hon thé nita, céc dot bién TGLEAN, G170N va G174N duoc thiét ké dé kéo dai
thoi gian ban ton bang cach dua N-glycosyl hod vao ddu tan cung C ctia FGF21, ma
dugc goi 14 phan gidi protein in vivo. Viéc taing AUC do viéc dua N-glycosyl hod vao
duoc xac nhan béng so sanh céc dot bién voi mdi nguyén li¢u so sanh. Dé x4c nhén tac
dung cai thién AUC do viéc dua N-glycosyl hoa vao, tri s AUC d6i véi DFD6 (E. coli)
dugc san sinh béi E. coli ma khong dugce glycosyl hoa dugce so sanh véi tri sb trong -
DFD6 di duge san sinh boi dong té bao ciia ngudi. DFD6 duoc san sinh boi dong té bao
ctia ngudi 1am tang tri s6 AUC 3 14n hodc cao hon so véi DFD6 (E. coli) da dugc san
sinh béi E. coli, ma d3 chimg minh dugc sy cai thién profin duge dong hoc do glycosyl
hoa.

A180E (i dot bién duge boc 16 trong WO 2009/149171 dugce so hiru boi Amgen
Inc. Khi dot bién A180E duoc dua tiép vao 14n lugt cac dot bién DFD13 hodc DFD73
bao gdm dot bién TGLEAV hodc G170N, dot bién thu duge lan lugt 1a DFD18 hodc
DFD74 lam tang tiép khoang tir 2 dén 3 14n tri s6 AUC.

Toém lai, dd xac nhan dugc ri‘mg cac thong s6 duoc dong hoc duge cai thién bf?lng
cach dua céac dot bién_ khac nhau va dang két hop cta ching, so véi DFD9, protein
FGF21 tu nhién dung hop. Protein dung hop c6 tadc dung cai thién tri s6 AUC t6t nhat
1a DFD74 chira c4c dot bién EIRP, G170N va A180E, c6 kha ndng cai thién trj s6 AUC
khoang 45 1an so v6i DFD9. Hon thé nira, khi xem xét RGE (Amgen) véi liéu 2 mg/kg
can ning, DFD74 c6 thé c6 kha ning tiép xuc voi thudc cao hon so véi RGE. Tac dung

céi thién toan phan vé dugc dong hoc do cac dot bién gy ra dugc tém tit trong bang 6

dudi day.
Bang 6
Trinh tw 4ot bién | Vi tri vé dot Nguyén liéu so sanh véi Danh gia cac thong sb dugc
bién nguyén liéu cai thién ddéng hoc
EIRP 98-101 DFD4 so v&i DFD13 Cai thién vé AUC
DFD6 so véi DFD73
TGLEAV 170-174 DFD?9 so véi DFD4 Cai thién vé AUC
TGLEAN 170-174 DFD9 so v&i DFD5 Cai thién vé AUC
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G170N 170 DFD9 so véi DFD6 Cai thién vé AUC
DFD6 (E. coli) so voi FD6 Cai thién vé AUC

G174N 174 DFD9 so v6i DED7 Cai thién vé AUC
A180E 180 DFD13 so véi DFD18 Cai thién vé AUC
DFD73 so véi DFD74 Cai thién vé AUC

Vi du thir nghiém 4. Panh gia hoat tinh ciia cic protein dung hop & chudt nhit
ob/ob

Vi du thir nghiém 4-1. Phwong phap thi nghi¢m dé danh gia hoat tinh & chugt
nhit ob/ob

Chudt nhét ob/ob, dugc dic trung boi chimg ting glucoza huyét, khang insulin,
chtmg an nhiéu, bénh gan nhiém m& va bénh béo phi do su thiéu hut leptin do di truyén,
duoc sir dung rong rai dé nghién ctru v& bénh dai thio dudng typ 2. Chudt nhit duc
~ob/ob (Harlan, USA) dugc mua tir Raonbio (Korea). Cac con chudt ahit ndy c6 do tudi
tir 5 dén 6 tudn & thoi diém dung thudc cach nhau mot khodng thoi gian, va tir 8 dén 9
tudn tudi & thoi diém dung thudc diéu trj sau 3 tuan cho thich nghi. C4c con chudt nhit
duoc phin bd vao cac nhém (n=8/nhom) dé c6 cac tri s§ trung binh tuong tu vé can
ning va néng do glucoza trong méu dudi mdt ngay trude khi didu tri bing thudc (Ngay
0), va cac miu dugc dung dudi da mot 14n theo mdi lidu cua liéu tuong tmg cia ching.
Dung dich mudi dém phosphat Dulbecco (DPBS, Gibco, USA) dugc ding lam chét din
thudc diéu tri, va ndng do glucoza trong mau duge xac dinh bang cach st dung mdy do
ndéng d6 glucoza, GlucoDr (All Medicus, Korea). Nbdng d6 glucoza khong nhiém mé va
can ning dugc xac dinh mdi ngdy cho t6i ngay thur 14 sau khi dung. Nong dd
hemoglobin dugc glycat héa cling dugc xac dinh trong mdi nhém trude khi dung va sau
thir nghiém. Nong do hemoglobin dugc glycat héa dugc tinh toan bang cach sir dung kit
DCA 2000 HbA1c (Siemens, 5035C).

Vi du thir nghiém 4-2. Panh gia hoat tinh & chuot nhit ob/ob

Su thay ddi vé nong d0 glucoza khong nhiém m& trong méu va cin nang & chudt
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nhét ob/ob duoc quan sat sau khi tiém dudi da riéng r& 30 hodc 100 nmol/kg DFD18 va
DFD72, hodc 10, 30 hodac 100 nmol/kg DFD74.

P4 x4c nhan ring tit ca DFD18, DFD72 va DFD74 déu c6 tac dung lam giam
ndng do glucoza trong mau theo cach phu thudc lidu. So sanh ba chit nay & lidu cao 100
nmol/kg, DFD72 va DFD74 c¢6 tac dung lam gidm ndng do glucoza trong mau hon so
voi DFD18 (Fig. 6). Ngoai ra, Fc-FGF21 (Lilly) duoc st dung lam nguyén li€u so sanh
trong thir nghiém, c6 tac dung lam gidm ndéng dd glucoza trong mau nho hon so voi
DFDI18, DFD72 va DFD74 & ndng do liéu twong tu (30 nmol/kg).

Pébi v6i tac dung lam gidm cin ning, so sanh ba chét & liéu cao 100 nmol/kg,
DFD72 ¢6 tic dung lam gidm can ning chudt nhit ob/ob tot nhat 1a khoang 6%, va
DFD18 cé tac dung lam giam kém hon, tiép d6 1a DFD74 (Fig. 7).

Sau két thic thir nghiém, ndng dd hemoglobin dugc glycat héa chi ra tri s6 trung
binh cta néng d6 glucoza trong mau duge xac dinh va su thay dbi vé ndng do glucoza
trong mau trung binh dugc phén tich trong mdi nhém thir nghiém. T4t ca cac nhém da
duoc didu tri ngoai trir nhém dbi ching da duoc didu tri bing protein d6i ching Fe-
FGF21 (Lilly) c6 céc tri s6 4m vé su khac nhau giita truéc khi dung va sau khi tht
nghiém, ma da xac nhén duoc ring céc protein thir nghiém c6 tdc dung l1am gidm ndéng

do glucoza hon so v6i nguyén liéu so sanh (Fig. 8).

Vi du thir nghiém 5. Panh gia hoat tinh ciia cac protein dung hop & chugt nhit
HFD/STZ

Vi du thi nghiém 5-1. Phwong phap thir nghiém dé danh gia hoat tinh trong chugt
nhit HFD/STZ

Téc dung 1am giam ndng do glucoza va cin ndng cua cac protein dung hop dot
bién FGF21 dugc so sanh va duoc danh gid & mo hinh bénh dai thdo duong khac, md
hinh chuét nhit HFD/STZ. Mb hinh chudt nhit bi béo phi do in udng thong thudng (do

cho chudt nhit C57BL/6 tam tun tudi hodc hon an ché d¢ an giau chit béo c6 ham
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lugng 60 kcal%) cé déu hiéu tang glucoza huyét va bénh déi thio dudng yéu, mic du
chiing c6 tinh khang insulin. Chu6t nhit HFD/STZ, c6 thé bu trir cAc thiéu hut & mo
hinh chudt nhét bi béo phi do an uéng thong thudng, c6 kha nang san sinh cac té bao
loan chirc ning & tuy va giam tiét insulin do ché d¢ an giau chét béo (HFD) va dung
streptozotocin véi ndng do thp (STZ), va do d6 14 thich hop cho cic nghién ctru dugc
1y vé& bénh dai thdo dudng typ 2.

Dic biét, dé tao ra md hinh chudt nhit HFD/STZ, chudt nhit C57BL/6 (SLC
Nhat Ban) dugc cho an ché do an giau chét béo 60 kcal% trong bon tudn, va sau d6 50
mg/kg STZ (Sigma, 85882) dugc ding trong mang bung mdi ngay trong 3 ngdy dé lam
loan chirc ning & céc té bao B cia tuy. Sau khi cho in ché do an giau chit béo trong bd
sung 2 tudn nita, cac con chudt nhit c6 ndng d6 glucoza khong nhiém m& trong mau 13
200 mg/dL hodc cao hon dugc st dung dé thu nghiém. Cac con chudt nhét duoc phan
bd vao cac nhém (n=6/nhém) dé cé cac tri sd trung binh tuong tu vé cAn niang va ndng
do glucoza trong mau dudi mot ngay trude khi diéu tri bang thudc (Ngay 0), va cac mau
duoc ding du6i da mot 1an theo mdi lidu trong s6 cac lidu tuong Gmg cta ching. Dung
dich mudi dém phosphat Dulbecco (DPBS, Gibco, USA) dugc dung 1am din thudc diéu
tri, va ndng dd glucoza trong mau dugc xic dinh bang cach st dung may do ndng do
glucoza, GlucoDr (All Medicus, Korea). Nong d9 glucoza khong nhiém mé& va can ning
duoc xac dinh mdi ngdy cho téi ngay thit 14 sau khi dung. Nong dd hemoglobin dugc
glycat héa ciing dugc xac dinh trong mdi nhém truéce khi ding va sau khi thit nghiém.
Ndng d6 hemoglobin dugc glycat héa duge tinh toan bang cach st dung kit DCA 2000
HbAlc (Siemens, 5035C).

Vi du thir nghiém 5-2. Panh gia hoat tinh & chuot nhit HFD/STZ

Su thay ddi vé ndéng do glucoza khong nhiém mé trong mau va cin ning theo
thoi gian & chudt nhit duc HFD/STZ dugc quan sat sau khi tiém duéi da riéng r& 10
nmol/kg DFD72 hodc DFD74.

Lién quan t6i sy thay ddi vé nong do glucoza khéng nhi€ém mé trong mau, da xac
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nhén ring DFD72 va DFD74 c6 tac dung tuong tu trong viéc lam gaim ndng do glucoza
trong mau, va tac dung lam giam ndng d6 glucoza trong mau duge duy tri cho t6i ngay
thtt 10 sau khi dung va sau d6 s& khéng chuyén hoa duge thudc sau ngay thi 10 (Fig.
9). DFD72 ¢6 tac dung kéo dai hon so v6i DFD74 trong viéc thay ddi nong d6 glucoza
khong nhiém m& trong méu sau ngay thir 10 sau khi dung.

Déi véi tac dung 1am gidm cin ning do ding cac protein dot bién FGF21, d3 xac
nhan rang ca DFD72 va DFD74 déu c6 tac dung lam gidm can ning twong tu khoang
5%, va tadc dung nay s& khong con sau ngay thir 10 sau khi dung (Fig. 10).

Sau két thiic thir nghiém, ndng d6 hemoglobin duge glycat héa 1a chi diu cia tri
s6 trung binh cta ndng d9 glucoza trong mau dugc x4ac dinh va su thay d6i vé ndng do
glucoza trong méau trung binh dugc phan tich trong mdi nhém thir nghiém. Trong khi do
nhém dung chét din thudc 1am ting thém 0,25 ndéng d6 hemoglobin dugc glycat héa,
nhém duge didu tri bang DFD74 lam tang thém 0,1 va nhém dugc didu trj bing DFD72 -
lam giam 0,27 (Fig. 11).

Vi du thir nghiém 6. Hoat tinh ciia cdc protein dung hop & chudt nhit béo phi do
in udng
Vi du thir nghiém 6-1. Phwong phap thir nghiém dé danh gia hoat tinh & chudt
nhiit béo phi do in udng

Téac dung lam giam can ning cua DFDI1S, protein dung hop dot bién FGF21,
duoc danh giad & chudt nhit béo phi do an ubng. Dbi v6i md hinh bénh béo phi do in
ubng, chudt nhit C57BL/6J dugc mua tir Central Lab. Animal Inc. va cho dn ché 6 an
giau chit béo chira 60 kcal % chat béo (Ché d6 an nghién ctru) trong 8 dén 12 tudn. Cic
con chudt nhét dugc phan bd vao cac nhém (n=8/nhém) dé c6 tri s6 trung binh tuong tu
v& cAn ning mot ngay trudc khi diéu tri bang thubc (Ngay 0), va sau d6 30 nmol/kg mau
dugc dung duédi da mot lan. Su thay dbi vé can nang dugc so sanh véi nhdm dugce diéu

tri bang chit dan thubc (PBS).
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Vi du thir nghiém 6-2. Hoat tinh protein & chudt nh#t béo phi do dn uéng

Déi v6i su thay déi vé can ning theo thoi gian & mé hinh chudt nhét bi bénh béo
phi do an udng sau khi dung lidu don 30 nmol/kg DFD18, d4 x4c nhan dugc rang tac
dung 1am giam can ning van tiép tuc dén ngay thir 10 sau khi dung, va méc gidm thé
trong t6i da (khoang 18%) van tiép tuc & ngay thir 11 sau khi dung, ma dugc duy tri &
ngay thtr 14 (Fig.12).

Vi du thir nghiém 7. Dw doan va danh gia do sinh mién dich

Vi du thir nghiém 7-1. Phwong phap dé dw doan d sinh mién dich va két qua

Pé du doan d0 sinh mién dich tiém ning cia cic protein dung hop dot bién
FGF21, phan tich in silico v& d sinh mién dich dugc thuc hién ddi véi mdi protein.

DPic biét, dd sinh mién dich tiém ning cua cac protein dugc sang loc nhanh
chéng bang cach sir dung cac phuwong phap iTope™ va TCED™ (Dy doan d6 sinh mién
dich cda céac protein diéu tri: hiéu luc cla cong cu mdy tinh, BioDrugs, 2010). Lién
quan t6i hai phuong phép, epitop té bao T c6 thé duge du doan mot cach chinh x4c hon
so vGi phuong phap phén tich in silico ma chi tiry thudc vao phén tich gin két MHC loai
II.

Vi du thir nghiém 7-2. Phwong phap danh gia ex vivo vé do sinh mién dich va két
qua

Dé danh gia do sinh mién dich tiém ning cua cac protein dung hop dot bién
FGF21, phan tich EpiScreenTM (Phéan bd sinh hoc trong nio dugc gia ting va dd 4n dinh
héa hoc va do sinh mién dich giam cia bién thé duoc tao ra bang k§ thuat di truyén cia
GDNF, Exp Neurol, 2015) dugc thuc hién. Khi do sinh mién dich duoc phét hién, trinh
tu axit amin tao ra d6 sinh mién dich cé thé duoc nhin dién bﬁng cach 1ap ban dd epitop
té bao T, va dot bién duogc khir mién dich ¢ do sinh mién dich dugc giam dén mirc tbi

thiéu c6 thé duoc thiét ké va dugc tao ra b'flng cach du doan in silico dé danh gia lai do
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sinh mién dich.
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YEU CAU BAO HO

1. Protein dung hop chita protein d6t bién yéu t6 ting truong nguyén bao soi 21
(FGF21: fibroblast growth factor 21) va ving Fc ctia globulin mién dich,
trong d6 protein dot bién FGF21 nay c6 dot bién sau day:
(1) thay thé cAc axit amin & cac vi tri tir 98 dén 101 tir dAu tin cing N cua
protein FGF21 tu nhién bang trinh tu axit amin EIRP (SEQ ID NO: 42).
2. Protein dung hop theo diém 1, trong d6 protein dot bién FGF21 nay con c6 dot bién
sau day:
(6) thay thé axit amin & vi tri 180 tir dAu tin cting N cta protein FGF21 tu nhién
bing axit amin E. |
3. Protein dung hop theo diém 1 hoic 2, trong d6 protemn dot bién FGF21 nay con c6 it
phét mot dot bién duoc chon tir nhém bao gém cac dot bién sau:
(2) thay thé céc axit amin & céc vi trf tir 170 dén 174 tir dau tAn cing N cua
protein FGF21 tu nhién bang trinh tu axit amin TGLEAV (SEQ ID NO: 43);
(3) thay thé cac axit amin & cc vi trf tir 170 dén 174 tir dau tan cing N cua
protein FGF21 ti nhién bang trinh tur axit amin TGLEAN (SEQ ID NO: 44);
(4) thay thé axit amin & vi tr 170 tir d4u tin cing N ciia protein FGF21 tu nhién
bing axit amin N; va
(5) thay thé axit amin & vi tri 174 tir d4u tin ciing N cuta protein FGF21 tir nhién
bang axit amin N.
4. Protein dung hop theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 gbc axit
amin N cua protein dot bién FGF21 dugc dua vao béi dot bién duoc glycosyl hoa.
5. Protein dung hgp theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 protein
FGF21 tu nhién ¢6 trinh tu axit amin néu trong SEQ ID NO: 1.
6. Protein dung hop theo diém bét ky trong sb cac diém tir 1, 4, va 5, trong d6 protein
dot bién FGF21 ¢6 trinh tu axit amin néu trong trinh tu bat ky trong sb cac SEQ ID
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NO: 6, 11 dén 15, va 20 dén 23.

7. Protein dung hop theo diém bt k¥ trong s cac diém tir 1 dén 6, trong d6 protein dot

bién FGF21 duoc ndi véi ving Fe cia globulin mién dich bang lién két.

8. Protein dung hop theo diém 7, trong d6 lién két ﬁéy dugc ndi v6i dau tan cling C cia
ving Fe ctia globulin mién dich va ddu tan cing N ciia protein dot bién FGF21, tét hon

néu trong d6 lien két nay 14 peptit bao gdm 10 dén 30 gdc axit amin, con t6t hon néu
trong d6 lién két nay c6 trinh tur axit amin néu trong trinh tu bit ky trong sé cac SEQ
ID NO: 2 dén 5.

9. Protein dung hop theo diém bt ky trong s6 cic diém tir 1 dén 8, trong d6 ving Fc
ctia globuiin mién dich 14 ving Fc bit ky trong s6 IgG1, IgG2, 1gG3, IgG4 va IgD,
hoic Fc lai chita dang két hop clia ching,

10. Protein dung hop theo diém 9, trone 46 Fc lai chira ving IgG4 va vung IgD.

11. Protein dung hop theo diém bét ky irong s6 cac diém tir 1 dén 10, trong d6 protein
dung hop c¢6 trinh ty axit amin néu trong SEQ ID NO: 36, SEQ 1D NO: 37 hodc SEQ
ID NO: 39.

12. Dugc phim chira protein dung hgp theo diém bat k¥ trong sb cac diém tir 1 dén 11
ding dé diéu tri bénh dai thio duomng, bénh béo phi, réi loan m& mau, hoi ching
chuyén héa, bénh gan rhiém md khong do rugu hodc bénh viém gan nhiém m& khong
do ruou.

13. Phén tr axit nucleic phan 14p md hoéa protein dung hop theo diém bét ky trong sb
cac diém tir 1 dén 11.

14. V4t truyén biéu hién chira phan tir axit nucleic theo diém 13.

15. Té bao chu chira vét truyén biéu hién theo diém 14.
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Fig.5
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Gly

Leu

55

Ser

His
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Tyr

Ser

Leu

Pro

155

Pro

Ala

Gln

Pro

Pro

140

Gln

Ser

Cys

Ser

His

125

Gly

Pro
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Gly

Pro

Arg

135

Gly

Ser

Thr

40

Lys

Arg

Phe

Tyr

Gly

120

Phe
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Pro

Pro

Val

160

Arg



Ser Pro

<210>

<211>

<212>

<213>

<220>

<223>

<400>

His Pro

Arg Gln

Leu Glu

Pro Glu

50

Ile Leu

32713

Ser Tyr Glu Ser

180

22
181
PRT

Trinh ty nhdn tao

Bién thé FGF21

22
Ile Pro Asp Ser Ser Pro Leu Leu Gln

5 10

Arg Tyr Leu Tyr Thr Asp Asp Ala Gln

20 25

Ile Arg Glu Asp Gly Thr val Gly Gly

35 40
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210

Leu Ser

225

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Val

Asp

195

His

Leu

26

223

PRT

Tri

Bié

26

32713

165 170

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr

180 185

Lys Ser Arg Trp Gln Glu Gly Asn Val Phe

200

Glu Ala Leu His Asn His Tyr Thr Gln Lys

215

Gly

nh ty nhdn tao

n thé Fc lai

220

205

175

Ser Arg Leu

190

Ser Cys Ser

Ser Leu Ser

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Val

5 10

-86-

15



Phe

Pro

val

Thr

65

val

Cys

Ser

Pro

val

145

Gly

Leu

Glu

Gln

50

Lys

Leu

Lys

Lys

Ser

130

Lys

Gln

Phe

val

35

Phe

Pro

Thr

Val

Ala

115

Gln

Gly

Pro

Pro

20

Thr

Asn

Arg

val

Ser

100

Lys

Glu

Phe

Glu

Pro

Cys

Trp

Glu

Leu

85

Asn

Gly

Glu

Tyr

Asn

Lys

val

Tyr

Glu

70

His

Lys

Gln

Met

Pro

150

Asn

Pro

vVal

Vval

55

Gln

Gln

Gly

Pro

Thr

135

Ser

Tyr

Lys

val

40

Asp

Phe

Asp

Leu

Arg

120

Lys

Asp

Lys

32713

Asp

25

Asp

Gly

Asn

Trp

Pro

105

Glu

Asn

Ile

Thr

Thr

vVal

Val

sSer

Leu

se

Ser

Pro

Gln

Ala

Thr

-87-

Leu

Ser

Glu

Thr

75

i
=]

Ser

Gln

val

Vval

155

Pro

Met

Gln

Val

60

Tyr

Gly

Ile

val

Ser

140

Glu

Pro

Ile

Glu

45

His

Arg

Lys

Glu

Tyr

125

Leu

Trp

val

Ser

30

Asp

Asn

val

Glu

Lys

110

Thr

Thr

Glu

Leu

Arg

Pro

Ala

Val

Tyr

95

Thr

Leu

Cys

Ser

Asp

Thr

Glu

Lys

Ser

80

Lys

Ile

Pro

Leu

Asn

160

Ser



32713

165 , 170 175

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg

180 185 190

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

195 200 205

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

210 215 220
<210> 27
<211> 435
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> Bién thé FGF21 cai bién dugc nbdi véi Fc lai
<400> 27

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Val

1 5 10 15

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

-88-



Pro

Val

Thr

val

Cys

Ser

Pro

val

145

Gly

Glu

Gln

50

Lys

Leu

Lys

Lys

Ser

130

Lys

Gln

val

35

Phe

Pro

val

Ala

115

Gln

Gly

Pro

20

Thr

Asn

Arg

- Val

Ser

100

Glu

Phe

Glu

Cys

Trp

Leu

85

Asn

Gly

Glu

Tyr

Asn

165

val

Tyr

Glu

70

His

Lys

Gln

Met

Pro

150

Asn

val

Val

55

Gln

Gln

Gly

Pro

Thr

135

Ser

Tyr

val

40

Asp

Phe

Asp

Arg

120

Lys

Asp

Lys

32713

25

Asp

Gly

Asn

Pro

105

Glu

Asn

Ile

Thr

val

val

Ser

Ser

Pro

Gln

Ala

Thr

170

-89-

Ser

Glu

Thr

75

Asn

Ser

Gln

val

val

155

Pro

Gln

Ile

val

Ser

140

Glu

Pro

Glu

His

Arg

Lys

Glu

Tyr

125

Leu

Trp

val

30

Asp

Asn

val

Glu

Lys

110

Thr

Thr

Glu

Leu

Pro

Ala

val

Tyr

95

Thr

Leu

Cys

Ser

Asp

175

Glu

Lys

Ser

80

Lys

Ile

Pro

Leu

Asn

160

Ser



Asp

Trp

His

Lys

225

Glu

Pro

Tyr

Arg

Leu

305

Gly

Gln

Asn

210

Ala

Glu

Asp

Leu

Glu

290

Leu

Ser

Glu

195

Thr

Lys

Ser

Tyr

275

Asp

Gln

Phe

180

Gly

Tyr

Thr

Lys

Thr

Gly

Leu

Phe

Asn

Thxr

Ala

Lys

245

Pro

Asp

Thr

Lys

Leu

Val

Gln

Leu

Asp

val

Ala

310

Tyr

Phe

Lys

215

Ala

Ala

Gly

295

Leu

Ser

Thr

Gln

280

Gly

Lys

32713

Arg

185

Cys

Leu

Lys

Phe ¢

265

Gln

Ala

Pro

Leu

Ser

Ser

Arg

Thr

Ala

Gly

-90-

Thr

val

VLeu

Asn

235

Gly

Glu

Asp

Val

315

val

Met

Ser

220

Thr

Gln

Gln

Ala

Gln

300

Ile

Asp

Leu

Gly

Glu

vVal

His

285

Ser

Gln

Lys

190

Glu

Gly

Arg

His

Arg

270

Leu

Pro

Ile

Ser

Ala

Lys

Gly

Pro

255

Gln

Glu

Glu

Leu

Arg

Leu

Ala

Gly

Arg

Ile

Ser

Gly

320



Val Lys

Gly Ser

Arg Pro

Leu His

370

Gly Pro

385

Glu Pro

Asp Pro

Tyr Ala

<210>

<211>

<212>

Thr

Leu

Asp

355

Leu

Ala

Pro

Leu

Ser

435

28

422

PRT

Ser

His

340

Pro

Arg

Gly

Ser

420

Arg

325

Phe

Tyr

Gly

Phe

Ile

Met

Phe

Asp

Asn

Asn

Leu

Vval

Leu

Pro

val

Lys

-375

Ala

Thr

Cys

Glu

Tyr

360

Ser

Leu

Pro

Gly

32713

Gln

Ala

345

Gln

Pro

Pro

Leu

425

Arg

330

Cys

Ser

His

Gly

Glu

-91-

Pro

Ser

Glu

Arg

Leu

395

Pro

Ala

Asp

Phe

Ala

Asp

Val

Gly Ala

Arg Glu

350

His Gly

365

Pro Zla

Pro Ala

val Gly

Arg Ser

430

Leu

335

Leu

Pro

Leu

Ser

415

Pro

Tyr

Ile

Pro

Arg

Pro

400

Ser

Ser



32713

<213> Trinh ty nhdn tao

<220>

<223> Bién thé FGF21 cai bién dugc nbi véi Fc lai
<400> 28

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Vval

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

pro Glu Vval Thr Cys Val val val Asp Val Ser Gln Glu Asp Pro Glu

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys

50 55 60

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser

65 70 75 80

vVal Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys

85 90 95

cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile

100 105 110

-92-



Ser

Pro

val

145

His

Arg

Lys

130

Lys

Gln P

Gln

s Asn

210

Ala

Pro

Gln

Ala

115

Gln

Cly E

His

Thr

Ile

Arg

Lys

Glu

Gly

Tyr T

Thr

Pro

Tyr

Gly

Glu

Tyr

Ala

Asp

245

Leu

Gln

Met

Pro

150

Asn

Val

Gln

Pro

230

Ser

Tyr

Pro

Thr

135

Ser

Tyr

TyrY

Phe

Ala

Ser

Thr

Arg

1290

Lys

Asp

Lys

Ser

Ser

200

Thr

Pro

Asp

32713

Glu

Asn

Ile

Arg

Cys

Leu

Thr

Leu

Asp

Pro

Gln

Ala

Thr

170

Ser

Arg

Leu

250

Ala

-93-

Gln

Val

155

Pro

Thr

val

Leu

Gln

Gln

Val

Glu

val

Ser

220

Thr

Phe

Gln

Tyr

125

Leu

Trp

Asp

His

205

Leu

Gly

Gly

Thr

Thr

Thr

Glu

Lys

190

Glu

Gly

Arg

Gly

Glu

Asp

175

Ser

Ala

Lys

Gly

Gln

255

Ala

Pro

Leu

Asn

160

Ser

Arg

Leu

Ala

Gly

240

Val

His



Leu

Pro

ala

Glu

Gly

Ala

Ala

385

Gly

Glu

Glu

Leu

Leu

Leu

Leu

Ser

Ser

Tyr

Leu

Arg

Pro

Ser

260

Arg

Leu

val

Gly

Leu

340

Gly

Glu

Asp

Glu

Leu

325

Glu

1 His

Pro

Pro

Pro

405

Asp

Gln

Thr

310

Asp

Leu

Ala

Pro

390

Leu

Gly

Leu

295

} His

Gly

Pro

Arg

375

Gly

Ser

Thr

280

Lys

Arg

Phe

360

Phe

Ile

Met

32713

265

Val

Ala

Phe

Asn

Leu

Leu

vVal

Gly

Leu

Lys

Pro

Ala

Thr

410

-9Y-

Gly

Lys

Cys

315

Tvr

Ser

Leu

Pro

395

Gly

Ala

Pro

300

Gln

1 Ala

Gln

Pro

Pro

380

Gln

Leu

Ala

285

Gly

Arg

Cys S

Ser

Gly

Pro

Glu

270

Asp

val

Pro

Glu

350

Arg

Leu

Pro

Ala

Gln

Ile

Asp

Phe

335

Ala

Asp

Pro

Asp

Val

415

Ser

Gln

320

Arg

His

Pro

Pro

val

400

Arg



32713

Ser Pro Ser Tyr Ala Ser

420
<210> 29
<211> 420
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Bidn thé FGF21 cai bién duogc ndi véi Fec lai
<400> 29

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Val

1 5 10 15

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

20 25 30

Pro Glu Val Thr Cys Val val Val Asp Val Ser Gln Glu Asp Pro Glu

35 40 45

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys

50 55 60

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser

-05-



65

val

Cys

Ser

Pro ¢

val

145

Gly

Asp

Trp

His

Leu

Lys

Lys

Lys

Gln

Gly

Gln

Asn

210

Thr

val

Gln

Gly

Pro

Ser

Glu

195

His

Val Leu

85

Ser Asn

100

Lys Gly

Glu Glu

Phe Tyr

Glu Asn

165

Phe Phe

180

Gly Asn

Tyr Thr

70

His

Lys

Gln

Met

Pro

150

Asn

Leu

val

Gln

Gln

Gly

Pro

Thr

135

Tyr

Tyr

Phe

Lys

215

Asp

Leu

Arg

120

Lys

Asp

Lys

Ser

Ser

200

Ser

32713

Trp

Pro

105

Asn

Ile Z

Thr

Arg

185

Cys

Leu

Leu

90

Ser

Pro

Gln

Thr

170

Leu

Ser

Ser

-96-

75

Asn

Ser

Gln

val

val

155

Pro

Thr

val

Leu

Gly

Ile

val

Ser

140

Glu

Pro

Val

Met

Ser

220

Lys

Glu

Tyr

125

Leu

Trp

val

Asp

His

205

Leu

Glu

Lys

110

Thr

Thr

Glu

Leu

Lys

190

Glu

Gly

Tyr

95

Thr

Leu

Ser

AsSp

175

Ser

Ala

Lys

80

Lys

Ile

Pro

Leu

Asn

160

Ser

Arg

Leu

Gly



Gly

225

Ile

Ile

ser

Gly

305

TyxY

Leu

Pro

Gly

Pro

Tyr

Arg

val

Gly

Leu

Leu

Gly

Asp

Glu

275

Leu

Lys

Ser

Glu

His

355

Ser

Ser

Tyr

260

Gln

Thr

Leu

Asp

340

Leu

Gly

Ser

245

Thr

Gly

Lzu !

His

325

Gly

Pro

Gly

230

Pro

Thr

Phe

Tyr

Gly

Gly

Leu

Asp

Val

Phe

Asp

Asn

Asn

Gly

Leu

Ala

Gly

Leu

Leu

Pro

val

Lys

360

32713

Ser

Gln

Gln

265

Gly

Lys

Cys

Glu

Tyr

345

Ser

-97-

Gly

Phe

250

Gln

Ala

Pro

Gln

Ala

330

Gln

Pro

Gly

235

Gly

Thr

Ala

Gly

Arg

315

Cys

Ser

His

Gly

Gly

Glu

Asp

val

300

Pro

Glu

Arg

Gly

Gln

Ala

Gln

285

Ile

Phe

Ala

Asp

365

Ser

val

Ser

Gln

Gly

Arg

His

350

Pro

His

Arg

255

Pro

-
-
[0}

Ala

Glu

335

Gly

Ala

Pro

240

Gln

Glu

Glu

Leu

Leu

320

Leu

Leu

Pro



32713

Arg Gly Pro Ala Arg Phe Leu Pro Leu Pro Gly Leu Pro Pro Ala Leu

370 375 380

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

385 390 395 400

Ser Asp Pro Leu Ser Met Val Thr Gly Leu Glu Ala Val Arg Ser Pro

405 410 " 415

Ser Tyr Ala Ser

420
<210> 30
<211> 420
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> Bién thé FGF21 cai bién dugc nbi véi Fc lai
<400> 30

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Glmn Pro Leu Gly Val

1 5 10 15

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

20 25 30

-08-



Pro

val

Thr

65

val

Cys

Ser

Pro

vVal

145

Gly

Glu

Gln

50

Lys

Leu

Lys

Lys

Ser

130

Lys

Gln

val

35

Phe

Pro

Thr

val

Ala

115

Gln

Gly

Pro

Thr

Asn

Arg

val

Ser

100

Lys

Glu

Phe

Glu

Cys

Trp

Glu

Asn

Gly

Glu

Tyr

Asn

165

val

Tyr

Glu

70

His

Lys

Gln

Met

Pro

150

Asn

val

val

55

Gln

Gln

Gly

Pro

Thr

135

Ser

Tyr

val

40

Asp

Phe

Asp

Leu

Arg

120

Lys

Asp

Lys

32713

Asp

Gly

Asn

Trp

Pro

105

Glu

Asn

Ile

Thr

Val

val

Ser

Leu

90

Ser

Pro

Gln

Ala

Thr

170

-99-

Ser

Glu

Thr

75

Asn

Ser

Gln

Val

val

155

Pro

Gln

Val

60

Tyr

Gly

Ile

val

Ser

140

Glu

Pro

Glu

45

His

Arg

Lys

Glu

Tyr

125

Leu

Trp

val

Asp

Asn

Val

Glu

Lys

110

Thr

Thr

Glu

Leu

Pro

Ala

val

Thr

Leu

Cys

Ser

Asp

175

Glu

Lys

Ser

80

Lys

Ile

Pro

Leu

Asn

160

Ser



Asp

Trp

His

Gly

225

Ile

Arg

Ile

Ser

Gly

Tyr

Gly

Gln

Gly

Pro

Tyr

Arg

Leu

290

val

Gly

Ser

Glu

195

His

Gly

Asp

Leu

Glu

275

Leu

Lys

Ser

Phe

180

Gly

Tyr

Ser

Ser

Tyr

260

Asp

Gln

Thr

Leu

Phe

Asn

Thr

Gly

Ser

245

Thr

Gly

Leu

Ser

His

Leu

vVal

Gln

Gly

230

Pro

Asp

Thr

Lys

Arg

310

Phe

Tyr

Phe

Lys

215

Gly

Leu

Asp

val

Ala

295

Phe

Asp

Ser

Ser

200

Ser

Gly

Leu

Ala

Gly

280

Leu

Leu

Pro

32713

Arg Leu

185

Cys Ser

Leu Ser

Ser Gly

Gln Phe

250

Gln Gln

265

Gly Ala

Lys Pro

Cys Gln

Glu Ala

-100-

Thr

val

Leu

Gly

235

Gly

Thr

Ala

Gly

Arg

315

Cys

val

Met

Ser

220

Gly

Gly

Glu

Asp

Val

300

Pro

Ser

Asp

His

205

Leu

Gly

Gln

Ala

Gln

Ile

Asp

Phe

Lys

190

Glu

Gly

Ser

val

His

270

Ser

Gln

Gly

Arg

Ser

Ala

Lys

His

Arg

255

Leu

Pro

Ile

Ala

Glu

Arg

Leu

Gly

Pro

240

Gln

Glu

Glu

Leu

Leu

320

Leu



Leu Leu

Pro Leu

Arg Gly

370

Prc Glu

Ser Asp

Ser Tyr

<210>

<211>

<212>

<213>

<220>

<223>

Glu

His

355

Pro

Pro

Pro

Ala

31

419

PRT

Asp

340

Leu

Ala

Pro

Leu

Ser

420

325

Gly

Pro

Arg

Gly

Ser

405

Tyr

Gly

Phe

Ile

390

Met

Asn

Asn

Leu

375

Leu

val

Trinh tu nhdn tao

Bién th& FGF21 cai bién duoc ndi véi Fc lai

val

Lys

360

Pro

Ala

Thr

32713

Tyr

345

Ser

Leu

Pro

Gly

-101-

330

Gln

Pro

Leu

410

Ser

His

Gly

Pro

395

Glu

Glu

Arg

Leu

380

Pro

Ala

Ala

Asp

365

Pro

:];J
0
o]

Asn

His

350

Pro

Pro

vVal

Arg

335

Gly

Ala

Ala I

Gly

Ser

415

Leu

Pro

Pro



<400>

Glu

Phe

Pro

Vval

Thr

65

val

Cys

Ser

Pro

Thr

Leu

Gln

50

Lys

Leu

Lys

Lys

Ser

31

Lys

Phe

val

Phe

Pro

Thr

val

Ala

115

Gln

Thr

Pro

20

Thr

Asn

Arg

val

Ser

100

Lys

Glu

Pro

Pro

Cys

Trp

Glu

Leu

85

Asn

Gly

Glu

Glu

Lys

vVal

Tyr

Glu

70

His

Lys

Gln

Met

Cys

Pro

val

val

55

Gln

Gln

Gly

Pro

Thr

Pro

Lys

val

40

Asp

Phe

Asp

Leu

Arg

120

Lys

32713

Ser

Asp

25

Asp

Gly

Asn

Trp

Pro

105

Glu

Asn

-102-

His

10

Thr

val

val

Ser

Leu

90

Ser

Pro

Gln

Thr

Leu

Ser

Glu

Thr

75

Asn

Ser

Gln

val

Gln

Met

Gln

Tyr

Gly

Ile

val

Ser

Pro

Ile

Glu

45

His

Arg

Lys

Glu

Tyr

125

Leu

Leu

Asp

Asn

val

Glu

Lys

110

Thr

Thr

Gly

15

Arg

Pro

Ala

val

Tyr

95

Thr

Leu

Cys

val

Thr

Glu

Lys

Ser

80

Lys

Ile

Pro

Leu



val

145

Gly

Asp

Trp

His

Gly

225

Ile

Arg

Ile

130

Lys

Gln

Gly

Gln

Asn

210

Gly

Pro

Tyr

Arg

Gly

Pro

Ser

Glu

195

His

Gly

Asp

Leu

Glu

275

Phe

Glu

Phe

180

Gly

Tyr

Ser

Ser

Tyr

260

Asp

Tyr

Asn

165

Phe

Asn

Thr

Gly

Ser

245

Thr

Gly

Pro

150

Asn

Leu

Val

Gln

Gly

230

Pro

Asp

Thr

135

Ser

Tyr

Tyr

Phe

Lys

215

Gly

Leu

Asp

val

Asp

Lys

Ser

Ser

200

Ser

Gly

Leu

Ala

Gly

32713

Ile

Thr

Arg

185

Leu

Ser

Gln

Gln

265

Gly

-103-

Ala

Thr

170

Leu

Ser

Ser

Gly

Phe

250

Gln

Ala

Val

155

Pro

Thr

val

Leu

Gly

235

Gly

Thr

Ala

140

Glu

Pro

val

Met

Ser

220

Gly

Gly

Glu

Asp

Trp

Val

Asp

His

205

Leu

Gly

Gln

Ala

Gln

285

Glu

Leu

Lys

190

Glu

Gly

Ser

val

His

270

Ser

Ser

Asp

175

Ser

Ala

Lys

His

Arg

255

Leu

Pro

Asn

160

Ser

Arg

Leu

Gly

Pro

240

Gln

Glu

Glu



Ser

Gly

Tyr

Leu

Pro

Arg

Pro

385

Ser

Tyr

Leu

290

val

Gly

Leu

Leu

Gly

370

Glu

Asp

Ala

Leu

Lys

Glu

His

355

Pro

Pro

Pro

Ser

Gln

Thr

Leu

Ala

Pro

Leu

Leu

Ser

His

325

Gly

Pro

Arg

Gly

Ser

405

Lys

Arg

310

Phe

Gly

Phe

Ile

390

Met

Ala

295

Phe

Asp

Asn

Asn

Leu

375

Leu

val

Leu

Leu

Pro

Val

Ala

Asn

32713

Lys

Cys

Glu

Tyr

345

Ser

Leu

Pro

Pro

-104-

Pro

Gln

Ala

330

Gln

Pro

Pro

Gln

Ser

410

Gly

Arg

315

Cys

Ser

His

Gly

Pro

395

Gln

val

300

Pro

Ser

Glu

Arg

Leu

380

Pro

Gly

Ile

Asp

Phe

Ala

Pro

Asp

Arg

Gln

Gly

Arg

His

350

Pro

Pro

val

Ser

Ile

Ala

Glu

335

Gly

Ala

Ala

Gly

Pro

415

Leu

Leu

320

Leu

Leu

Pro

Leu

Ser

400

Ser



32713

<210> 32

<211> 419

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Bién thé FGF21 cii bién duoc nbi véi Fc lai
<400> 32

Glu Thr Lys Thr Pro Glu Cys Pro His Thr Gln Pro Leu Gly Val

-
S

10 15

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

20 25 30

Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu

35 40 45

val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys

50 55 60

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser

65 70 75 80

vVal Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys

85 90 95

-105-



Cys

Ser

Val

145

Gly

Asp

His

Gly

225

Lys

Lys

Lys

Gln

Gly

Gln

Asn

210

Gly

val

Gly

Pro

Ser

Glu

195

His

Gly

Ser

100

Lys

Glu

Glu

Gly

Tyr

Ser

Asn

Gly

Glu

Asn

Thr

Gly

Lys

Gln

Met

Asn

Val

Gln

Gly

230

Gly

Pro

Thr

Ser

Tyx

Tyr

he

Lys

215

Gly

Leu

Arg

120

Lys

Asp

Lys

Ser

Ser

200

Ser

Gly

32713

Pro

105

Glu

Asn

Ile

Thr

Arg

185

Cys

Leu

Ser

-106-

Ser

Pro

Gln

Ala

Thr

Leu

Ser

Ser

Gly

Ser

Gln

val

Val

155

Pro

Thr

val

Leu

Gly

235

Ile

Val

Glu

Pro

val

Met

Ser

220

Gly

Glu

Tyr

'125

Leu

Trp

val

Asp

His

205

Leu

Gly

Lys

110

Thr

Thr

Glu

Leu

Lys

190

Glu

Gly

Ser

Thr

Leu

Cys

Ser

Asp

175

Ser

Ala

Lys

His

Ile

Pro

Leu

Asn

160

Ser

Arg

Leu

Gly

Pro

240



Ile

Arg

Ile

Ser

Leu

Pro

Arg

Pro

Pro

Tyr

Arg

Leu

290

Vval

Gly

Leu

Leu

Gly

370

Glu

Asp

Leu

Glu

275

Leu

Lys

Ser

Glu

His

355

Pro

Pro

Ser

Tyr

260

Asp

Gln

Thr

Leu

Asp

340

Leu

Ala

Pro

Ser

245

Thr

Gly

Leu

Ser

His

325

Gly

Pro

Arg

Gly

Pro

Asp

Thr

Lys

Phe

Tyr

Gly

Phe

Ile

Leu

Asp

val

Ala

295

Phe

Asp

Asn

Asn

Leu

375

Leu

Leu

Ala

Gly

280

Leu

Leu

Pro

Val

Lys

360

Pro

Ala

32713

Gln

Gln

265

Gly

Lys

Glu

Tvr

345

Ser

Leu

Pro

-107-

Phe

250

Gln

Ala

Pro

Gln

Ala

330

Gln

Pro

Pro

Gln

Gly

Thr

Ala

Gly

Arg

315

Cys

Ser

His

Gly

Pro

Gly

Glu

Asp

val

300

Pro

Ser

Glu

Arg

Leu

380

Pro

Gln

Ala

Gln

285

Ile

Asp

Phe

Ala

Asp

365

Pro

ASP

val

His

270

Ser

Gln

Gly

Arg-

His

350

Pro

Pro

val

Arg

255

Leu

Pro

Ile

Ala

Glu

335

Gly

Ala

Ala

Gly

Gln

Glu

Glu

Leu

Leu

320

Leu

Leu

Pro

Leu

Ser



32713

385 390 395 400

Ser Asp Pro Leu Ser Met Val Asn Pro Ser Gln Gly Arg Ser Pro Ser

405 410 415
Tyr Ala Ser
<210> 33
<211> 419
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> Bién thd FGF21 cai bién duoc nbi véi Fc lai
<400> 33

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Val

1 5 10 15

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

20 25 30

Pro Glu Val Thr Cys Vval val val Asp Val Ser Gln Glu Asp Pro Glu

35 40 45

-108-



val

Thr

€5

val

Cys

Ser

val

145

Gly

Trp

Gln

50

Lys

Leu

Lys

LyS

Lys

Gln

Gly

Gln

Phe

Pro

Thr

val

Ala

115

Gln

Gly

Pro

Ser

Glu

Asn

Val

Ser

100

Lys

Glu

Phe

Glu

Phe

Gly

Trp

85

Gly

Glu

Tyr

Asn

165

Phe

Asn

Tyr

Glu

70

His

Lys

Gln

Met

Pro

150

Asn

Leu

val

Val

55

Gln

Gln

Gly

Pro

Thr

135

Ser

Tyr

Phe

Asp

Phe

Asp

Leu

Arg

120

Lys

Asp

Ser

Ser

32713

Gly

Asn

Trp

Pro

105

Glu

Asn

Thr

Arg

185

Cys

-109-

Val

Ser

Leu

cer

Gln

Ala

Thr

170

Leu

Ser

Glu

Thr

75

Asn

Gln

vVal

val

155

Pro

Thr

Val

val

60

TyY

Gly

Ile

val

Ser

140

Glu

Pro

val

Met

His

Arg

Lys

Glu

Tyr

125

Leu

Trp

val

Asp

His

Asn

val

Glu

Lys

110

Thr

Thr

Glu

Leu

Lys

190

Glu

Ala

Vval

Tyr

95

Thr

Leu

Cys

Ser

Asp

175

Ser

Ala

Lys

Ser

80

Lys

Ile

Pro

Leu

Asn

160

Ser

Arg

Leu



His

Gly

225

Ile

Arg

Ile

Ser

Gly

Tyr

Leu

Asn

210

Gly

Pro

Tyr

Arg

Leu

290

val

Gly

Leu

195

His

Gly

Asp

Leu

Lys

Ser

Glu

Tyr

Ser

Ser

Tyr

260

Asp

Gln

Thr

Leu

Asp

340

Thr

Gly

Ser

245

Thr

Gly

Leu

Ser

His

325

Gly

Gln

Gly

230

Pro

Asp

Thr

Arg

310

Phe

Tyr

Lys

215

Gly

Leu

Asp

val

Ala

295

Phe

Asp

Asn

200

Ser

Gly

Leu

Ala

Gly

280

Leu

Leu

Pro

Val

32713

Leu

Ser

Gln

Gln

265

Lys

Cys

Glu

Tyr

345

Ser

Gly

Phe

250

Gln

Ala

Pro

Gln

Ala

330

Gln

Leu

Gly

235

Gly

Thr

Ala

Gly

Arg

315

Cys

Ser

-110-

Ser

220

Gly

Gly

Glu

Asp

Val

300

Pro

Ser

Glu

205

Gly

Gln

Ala

Gln

285

Ile

Asp

Phe

Ala

Gly

Ser

vVal

His

270

Ser

Gln

Gly

Arg

His

350

Lys

His

Arg

255

Pro

Ile

Ala

Glu

335

Gly

Gly

Pro

240

Gln

Glu

Leu

Leu

320

Leu

Leu



Pro Leu

Arg Gly

370

Pro Glu

Ser Asp

Tyr Ala

<210>
<211>
<212>

<213>

<220>

<223>

<400>

His Leu Pro Gly Asn Lys

355 360

Pro Ala Arg Phe Leu Pro

375

Pro Pro Gly Ile Leu Ala

390

Pro Leu Ser Met Val Gly

405

Ser

34

419

PRT

Trinh ty nhdn tao

32713

Ser Pro

Leu Pro

Pro Gln

Pro Ser

410

His Arg

Gly Leu

380

Pro Pro

395

Gln Asn

Asp Pro

365

Pro Pro

Asp Val

Arg Ser

Bién thé FGF21 cai bién dugc ndi véi Fc lai

34

Ala

Ala

Gly

Pro

415

Pro

Leu

Ser

400

Ser

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Val

-111-



Phe

Pro

val

Thr

65

val

Cys

Ser

Pro

val

145

Leu

Glu

Gln

50

Lys

Leu

Lys

Lys

Ser

130

Lys

Phe

Val

35

Phe

Pro

Thr

val

Ala

115

Gln

Gly

Pro

20

Thr

Asn

Arg

val

Ser

100

Lys

Glu

Phe

Pro Lys

Cys Val

Trp Tyr

Glu Glu

70

Leu His

85

Asn Lys

Gly Gln

Glu Met

Tyr Pro

150

Pro

val

val

55

Gln

Gln

Gly

Pro

Thr

135

Ser

Lys

val

40

Asp

Phe

Asp

Leu

Arg

120

Lys

Asp

32713

Asp

25

Asp

Gly

Asn

Txp

Pro

105

Glu

Asn

Ile

10

Thr

val

Val

Leu

90

Ser

Pro

Gln

Ala

Leu

Ser

Glu

Thr

75

Asn

Ser

Gln

val

val

155

-112-

Met

Gln

val

60

Tyr

Gly

Ile

val

Ser

140

Glu

Ile

Glu

45

His

Arg

Lys

Glu

Tyr

125

Leu

Trp

Ser

30

Asp

Asn

val

Glu

Lys

110

Thr

Thr

Glu

15

Arg

Pro

Ala

val

Tyr

95

Thr

Leu

Cys

Ser

Thr

Glu

Lys

Ser

80

Lys

Ile

Pro

Leu

Asn

160



Gly

Asp

Trp

His

Gly

225

Ile

Arg

Ile

Ser

Gln

Gly

Gln

Gly

Pro

Tyr

Arg

Leu

290

Pro

Ser

Glu

195

His

Gly

Asp

Leu

Glu

275

Leu

Glu

Phe

Gly

Tyr

Ser

Asp

Gln

Asn

165

Phe

Thr

Gly

Ser

245

Thr

Gly

Leu

Asn

Leu

Val

Gln

Gly

Pro

Asp

Thr

Lys

Tyr

Tyr

Phe

Lys

215

Cly

Leu

Asp

val

Ala

295

Lys

Ser

Ser

Gly

Leu

Ala

Gly

280

Leu

32713

Thr

Arg

185

Cys

Ser

Gln

Gln

265

Gly

Lys

-113-

Thr

170

Leu

Ser

Ser

Phe

Gln

Ala

Pro

Pro

Thr

vVal

Leu

Gly

Thr

Ala

Gly

Pro

val

Met

8]
N
o

Gly

Glu

Asp

vVal

300

Val

Asp

His

Leu

Gly

Gln

Ala

Gln

Ile

Leu

Lys

190

Glu

Gly

Ser

val

His

270

Ser

Gln

Ser

Ala

Lys

His

Arg

255

Leu

Pro

Ile

Ser

Arg

Gly

Pro

240

Gln

Glu

Glu

Leu



Gly val

305

Tyr Gly

Leu Leu

Pro Leu

Arg Gly

370

Pro Glu

385

Ser Asp

Tyr Ala

<210>

<211>

<212>

Lys

Ser

Glu

His

355

Pro

Pro

Pro

Ser

35

420

Thr

Leu

Asp

340

Leu

Leu

PRT

Ser

His

325

Gly

Proc

Arg

Ser

405

Arg

310

Phe

Tyr

Gly

Phe I

Ile

Met

Phe

Asp

Asn

Asn

w
~!
[P

Leu

val

Leu

Pro

vVal

Fro

Ala

Gly

32713

Cys

Glu

Ser

Leu

Pro

Pro

Gln

Ala

330

Gln

Pro

Pro

Gln

Ser

410

Arg

315

Cys

Ser

His

Gly

Pro

395

Gln

-114-

Pro

Ser

Glu

Arg

Leu

Pro

Gly

Asp

Phe

Ala

Asp

365

Pro

Asp

Arg

Gly

Arg

His

350

Pro

Val

Ser

Ala

Glu

335

Gly

Ala

Ala

Gly

Pro

415

Leu

320

Leu

Leu

Pro

Leu

Ser

400

Ser



32713

<213> Trinh tu nhdn tao

<220>

<223>  Bién thé& FGF21 cai bién duoc nbi véi Fc lai
<400> 35

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Val

Phe Leu Phe Prc Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

Pro Glu Val Thr Cys Val val Vval Asp Val Ser Gln Glu Asp Pro Glu

35 40 45

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys

50 55 60

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser

65 70 75 80

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

85 90 95

Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile

100 105 110

-115-



Ser

Pro

val

145

Gly

Asp

Trp

His

Gly

225

Ile

Arg

Lys

Ser

130

Lys

Gln

Gly

Gln

Asn

210

Gly

Pro

Tyr

Ala

115

Gln

Gly

Pro

Ser

Glu

195

His

Gly

Asp

Leu

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

Ser

Ser

Tyr

Gly

_Glu

Tyr

Asn

165

Phe

Asn

Thr

Gly

Ser

245

_Thr

Gln

Met

Pro

150

Asn

Leu

val

Gln

Gly

230

Pro

Asp

Pro

Thr

135

Ser

Tyr

Tyr

Phe

Lys

215

Gly

Leu

Asp

Arg

120

Lys

Asp

Lys

Ser

Ser

200

Ser

Gly

Leu

Ala

32713

Glu

Asn

Ile

Thr

Arg

185

Cys

Leu

Ser

Gln

Gln

Pro

Gln

Ala

Leu

Ser

Ser

Gly

Phe

250

Gln

Gln

Val

val

155

Pro

Thr

Val

Leu

Gly

235

Gly

Thr

-116-

Val

Ser

140

Glu

Pro

val

Met

Ser

220

Gly

Gly

Glu

Tyxr

125

Leu

Trp

val

Asp

His

205

Leu

Gly

Gln

Ala

Thr

Thr

Glu

Leu

Lys

190

Glu

Gly

Ser

val

His

Leu

Cys

Ser

Asp

175

Ser

Ala

Lys

His

Arg

255

Leu

Pro

Leu

Asn

160

Ser

Arg

Leu

Gly

Pro

240

Gln

Glu



Ile

Ser

Gly

Ile

Pro

Arg

Pro

385

Ser

Arg

Val

Gly

Leu

Gly

370

Glu

Asp

Glu

275

Leu

Lys

His

355

Pro

Pro

Pro

260

Asp

Gln

Thr

Leu

Leu E

Ala

Pro

Leu

Gly

Leu

Gly

Arg

Gly

Ser

405

Thr

Lys

Phe

Tyxr

Ile

390

Met

val

Ala

295

Phe

Asp

Asn

Leu

375

Leu

val

Gly

280

Leu

Pro

val

Pro

Ala

Thr

32713

265

Gly

Lys

Cys

Glu

Tyr

345

Leu

Pro

Gly

-117-

Ala

Pro

Ala

330

Pro

Pro

Gln

Leu

410

Ala

Gly

Arg

31¢%

Cys

Gly

Pro

395

Glu

Asp

val

300

Pro

Ser

Glu

Arg

Leu

380

Pro

Ala

Gln

285

Ile

roe

Ala

Asp

365

Pro

Asp

val

270

Ser

Gln

Gly

Arg

His

350

d
In}
(e}

Pro

Val

Arg

Pro

Ile

Ala

Glu

335

Gly

Ala

Ala

Gly

Ser

415

Glu

Leu

Leu

320

Glu

Leu

Pro

Leu

Ser

400

Pro



Ser Tyr Ala Ser

<210>

<400>

Glu Thr

Phe Leu

Pro Glu

val Gln

50

Thr Lys

36

420

PRT

420

Trinh tyu nhdn tao

Bién th& FGF21 cai bién dugc ndi véi Fc lai

36

Lys

Phe

Val

35

Phe

Pro

Thr

Pro

20

Thr

Asn

Arg

Pro Glu

Pro Lys

Cys Val

Trp Tyr

Glu Glu

Cys

val

Val

55

Gln

Pro

Lys

Vval

40

Asp

Phe

32713

Ser His Thr

Asp Thr Leu

25

Asp Val Ser

Gly val Glu

Asn Ser Thr

-118-

Gln

Met

Gln

val

60

Tyr

Pro

Ile S

Glu

45

His

Arg

Leu

30

Asp

Asn

Vval

Gly Val

15

Arg Thr

Pro Glu

Ala Lys

Val Ser



65

Vval

Cys

Ser

Pro

val

145

Gly

Asp

Trp

His

Leu

Lys

Lys

Ser

130

Lys

Gln

Gly

Gln

Asn

210

Thr

Val

Ala

115

Gln

Gly

Pro

Ser

Glu

195

His

val

Ser

100

Lys

Glu

Phe

Glu

Phe

180

Gly

Tyr

Leu

85

Asn

Gly

Tyr

Asn

165

Phe

Asn

Thr

70

His

Lys

Gln

11 Met

Asn

Leu

val

Gln

Gln

Gly

Pro

Thr

135

Ser

Tvr

Tyr

Phe

Lys

215

Asp

Leu

Arg

120

Lys

Asp

Lys

Ser

Ser

200

Ser

32713

Trp

Pro

105

Glu

Asn

Ile

Thr

Arg

185

Cys

Leu

-119-

Leu

90

Ser

Pro

Gln

Ala

Thr

170

Leu

Ser

Ser

75

Asn

Ser

Gln

Val

val

155

Pro

Thr

val

Leu

Gly

Ile

val

Ser

140

Glu

Pro

val

Met

Ser

220

Lys

Glu

Leu

Trp

val

Asp

His

205

Leu

Glu

Lys

110

Thxr

Glu

Leu

Lys

190

Glu

Gly

Tyr

95

Thr

Leu

Cys

Ser

Asp

175

Ser

Ala

Lys

80

Lys

Ile

Pro

Leu

Asn

160

Ser

Arg

Leu

Gly



Gly

225

Ile

Arg

Ile

Gly

305

Tyr

Ile

Pro

Gly

Pro

Tyr

Arg

val

Gly

Arg

Leu

Gly

Asp

Leu

Glu

275

Leu

Lys

Ser

Pro

His

355

Ser

Ser

Tyr

260

Asp

Gln

Thr

Leu

Asp

340

Leu

Gly

Ser

245

Thr

Gly

Leu

Ser

His

325

Gly

Pro

Gly

230

Pro

Asp

Thr

Lys

Arg

310

Phe

Tyr

Gly

Gly

Leu

Asp

val

Ala

295

Phe

Asp

Asn

Asn

Gly

Leu

Ala

Gly

280

Leu

Leu

Pro

val

Lys

360

32713

Ser

Gln

Gln

265

Gly

Lys

Cys

Glu

Tyr

345

Ser

Gly

Phe

250

Gln

Ala

Pro

Gln

Ala

330

Gln

Pro

Gly

235

Gly

Thr

Ala

Gly

Arg

315

Cys

Ser

His

-120-

Gly

Gly

Glu

Asp

val

300

Pro

Ser

Glu

Arg

Gly

Gln

Ala

Gln

285

Ile

Asp

Phe

Ala

Asp

365

Ser

Val

His

270

Ser

Gln

Gly

Arg

His

350

Pro

His

Arg

255

Leu

Pro

Ile

Ala

Glu

335

Gly

Ala

Pro

240

Gln

Glu

Glu

Leu

Leu

320

Glu

Leu

Pro



32713

Arg Gly Pro Ala Arg Phe Leu Pro Leu Pro Gly Leu Pro Pro Ala Leu

370

375 380

Pro Glu Pro Pro Gly Ile Leu Ala Pro Gln Pro Fro Asp Val Gly Ser

385

390 395 400

Ser Asp Pro Leu Ser Met Val Thr Gly Leu Glu Ala Val Arg Ser Pro

405 410 415

Ser Tyr Glu Ser

<210>

<211>

<212>

<213>

<220>

<223>

<400>

420

PRT

Trinh ty nhadn tao

Bién thé FGF21 cai bién duoc nbi véi Fc lai

37

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Val

5 10 15

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

20 25 30

-121-



Pro

val

Thr

val

Cys

Ser

Pro

val

145

Gly

Glu

Gln

50

Lys

Leu

LysS

Lys

Ser

130

Lys

Gln

val

35

Phe

Pro

Thr

val

Gln

Gly

Pro

Thr

Asn

Arg

val

Ser

100

Lys

Glu

Phe

Glu

Cys

Trp

Glu

Asn

Gly

Glu

Tyr

Asn

165

val

Tyr

Glu

70

His

Lys

Gln

Met

Pro

150

Asn

val

val

55

Gln

Gln

Gly

Pro

Thr

135

Ser

Tyr

val

40

Asp

Phe

Asp

Leu

Arg

120

Lys

Asp

Lys

32713

Asp

Gly

Asn

Trp

Pro

105

Asn

Ile

Thr

val

Val

Leu

n
)
=

Pro

Gln

Ala

Thr

170

Ser

Glu

Thr

75

Asn

Ser

Gln

val

vVal

155

Pro

-122-

Gln

val

60

Tyr

Gly

Ile

val

Ser

140

Glu

Pro

Glu

45

His

Arg

Lys

Glu

Tyr

125

Leu

Trp

val

Asp

Asn

Val

Glu

Lys

110

Thr

Thr

Glu

Leu

Pro

Ala

val

Tyr

95

Thr

Leu

Cys

Ser

Asp

175

Glu

Lys

Ser

80

Lys

Tie

Pro

Leu

Asn

160

Ser



Asp

Trp

His

Gly

225

Ile

Arg

. Ile

Ser

Gly

305

Tyr

Gly

Gln

Asn

210

Gly

Pro

Tyr

Arg

Leu

290

val

Gly

Ser

Glu

195

His

Gly

Asp

Leu

Glu

275

Leu

Lys

Ser

Phe

180

Gly

Tyr

Ser

Ser

Tyr

260

Asp

Gln

Thr

Leu

Phe

Asn

Thr

Gly

Ser

245

Thr

Gly

Leu

Ser

His

Leu

val

Gln

Gly

230

Pro

Asp

Thr

Lys

Arg

310

Phe

Tyr

Phe

Lys

215

Gly

Leu

Asp

Vval

Ala

295

Phe

Asp

Ser

Ser

200

Ser

Leu

Ala

Gly

280

Leu

Leu

Pro

32713

Arg Leu

185

Cys Ser

Leu Ser

Ser Gly

Gln Phe

250

Gln Gln

265

Gly Ala

Lys Pro

Cys Gln

Glu Ala

-123-

Thr

val

Leu

Gly

235

Gly

Thr

Ala

Gly

Arg

315

Cys

val

Met

Ser

220

Gly

Gly

Glu

AsSp

val

300

Pro

Ser

Asp

His

205

Leu

Gly

Gln

Ala

Gln

Ile

Asp

Phe

Lys

190

Glu

Gly

Ser

val

His

270

Ser

Gln

Gly

Arg

Ser

Ala

Lys

His

Leu

Pro

Ile

Ala

Glu

Arg

Leu

Gly

Pro

240

Gln

Glu

Glu

Leu

Leu

320

Glu



Ile Arg

Pro Leu

Arg Gly

370

Pro Glu

385

Ser Asp

Ser Tyr

<210>

<211>

<212>

<213>

<220>

<223>

32713

325 330

Pro Asp Gly Tyr Asn Val Tyr Gln Ser Glu Ala

340 345

His Leu Pro Gly Asn Lys Ser Pro His Arg Asp

355 360 365

Pro Ala Arg Phe Leu Pro Leu Pro Gly Leu Pro

375 380

?ro Pro Gly Ile Leu Ala Pro Gln Pro Pro Asp

390 395

Pro Leu Ser Met Val Thr Gly Leu Glu Ala Asn

405 410

Glu Ser

420

38
419
PRT

Trinh ty nhadn tao

Bién thé FGF21 cai bién dugc ndi véi Fec lai

-124-

His

350

Pro

Pro

Val

Arg

335

Gly

Ala

Ala

Gly

Ser

415

Leu

Pro

Leu

Ser

400

Pro



<400>

Glu

Phe

Pro

val

Thr

65

val

Cys

Ser

Pro

Thr

Leu

Glu

Gln

50

Lys

Leu

Lys

Lys

Ser

38

Lys

Phe

val

35

Phe

Pro

Thr

val

Ala

115

Gln

Thr

Pro

20

Thr

Asn

Arg

val

Ser

100

Lys

Glu

Pro

Pro

Trp

Glu

Leu

85

Asn

Gly

Glu

Glu

Lys

val

Tyr

Glu

70

His

Lys

Gln

Met

Cys

Pro

val

Vai

ul
ui

Gln i

Gln

Gly

Pro

Thr

Pro

Lys

val

40

Asp

U
o
(6]

Asp

Leu

Arg

120

Lys

32713

Ser

Asp

25

Gly

Asn

Trp

Pro

105

Glu

Asn

-125-

His

10

Thr

val

val

Ser

Leu

90

Ser

Pro

Gln

Thr

Leu

Ser

Glu

Thr

75

Asn

Ser

Gln

val

Gln

Met T

Gln

Val

60

Gly

Tle

val

Ser

Pro

Glu

45

His

Arg

Lys

Glu

Tyr

125

Leu

Leu

Ser

36

Asp

Asn

val

Glu

Lys

110

Thr

Thr

Gly

15

Arg

Pro

Alzx

val

Tyr

95

Thr

Leu

Cys

val

Thr

Glu

Ser

80

Lys

Ile

Pro

Leu



val

145

Gly

His

Gly

225

Ile

Arg

Ile

130

Lys

Gly

Gly

Pro

Tyr

Arg

Gly

Pro

His

Gly

Asp

Leu

Glu

275

Phe

Glu

Gly

Ser

Ser

Tyr

260

Asp

Tyr

Phe

Asn

=
o3
o}

Gly

Ser

245

Thr

Gly

Pro

150

Leu T

val

Pro L

Asp

Thr

135

Ser

Tyr

Phe

Lys

215

Gly

Asp

val

Asp

Gly S

Leu

Ala

Gly

280

32713

Ile

Thr

Arg

185

Leu

Gln

Gln

265

Gly

-126-

Ala

Thr

170

Leu

Ser

Gly

Phe

250

Gln

Ala

val

Thr

Gly

235

Gly

Thr

Ala

140

Glu

Pro

val

W

Ser

220

Gly

Glu

Asp

Trp

Val

Asp

Leu

Gly

Gln

Ala

Gln

285

Glu

Leu

Lys

190

Glu

Gly

Ser

Val

His

270

Ser

Ser

Asp

175

Ser

Ala

Lys

His

Arg

255

Leu

Pro

Asn

160

Ser

Arg

Leu

Gly

Pro

240

Gln

Glu

Glu



Ser

Gly

305

Ile

Pro

Arg

Pro

385

Ser

Tyr

Leu

290

val

Gly

Arg

Leu

Gly

370

Glu

Asp

Ala

Leu

Lys

Ser

Pro

Pro

Pro

Pro

Ser

Gln

Thr

Leu

Leu

Ala

Pro

Leu

Leu

Ser

His

325

Gly

Pro

Arg

Gly

Ser

405

Lys

Arg

310

Phe

Tyr

Gly

Phe 1

Ile

390

Met

Ala

295

Phe

Asp

Asn

Asn

375

Leu

Vval

Leu

Leu

Pro

val

Pro

Ala

Asn

32713

Lys

Cys

Glu

345

Leu

Pro

Pro

-127-

Pro

Gln

Ala

330

Gln

Pro

Gln

Ser

410

Gly

Arg

315

Cys

Ser

His

Gly

Pro

395

Gln

Val Ile

300

Pro Asp

Ser Phe

Glu Ala

Arg Asp

365

Leu Pro

Pro Asp

Gly Arg

Gln

Gly

Arg

His

350

Pro

Pro

val

Ser

Ile

Ala

Glu

335

Gly

Ala

Ala

Gly

Pro

415

Leu

Leu

320

Glu

Leu

Pro

Leu

Ser

400

Ser



32713

<210> 39

<211> 419

<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> Bién thé FGF21 cai bién duoc ndi véi Fc lai
<400> 39

Glu Thr Lys Thr Pro Glu Cys Pro Ser His Thr Gln Pro Leu Gly Val

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

20 25 30

Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu

35 40 45

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys

50 55 60

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser

65 70 75 80

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

85 _ 90 95

-128-



Cys

Ser

Pro

val

Gly

Asp

Trp

His

Gly

225

Lys

Lys

Lys

Gln

Gln

Asn

210

Gly

val

Ala

115

Gln

Gly

Pro

Ser

Glu

195

His

Gly

Ser

100

Lys

Glu

Phe

Glu

Phe

180

Gly

Tyr

Ser

Asn

Gly

Glu

Phe

Asn

Thr

Gly

Lys

Gln

Met

Pro

150

Asn

Leu

val

Gln

Gly

230

Gly

Pro

Thr

135

Ser

Tyr

TYyxY

Phe

Lys

215

Gly

Leu

Arg

120

Lys

Asp

Lys

200

Ser

Gly

32713

Pro

105

Glu

Asn

Ile

Thr

Cys

Leu

Ser

-129-

Ser

Pro

Gln

Ala

Leu T

Ser

Gly

Ser

Gln

Val

val

155

val

Leu

Gly

235

Val

Ser

140

Glu

Pro

val

Met

Ser

220

Gly

Glu

Tyr

125

Leu

Trp

val

Asp

His

205

Leu

Gly

Lys

110

Thr

Glu

Leu

Lys

190

Glu

Gly

Ser

Thr

Leu

Cys

Asp

175

Ala

Lys

His

Ile

Pro

Leu

Asn

160

Ser

Arg

Leu

Gly

Pro

240



Ile

Arg

Ile

Ser

Gly

305

Tyr

Ile

Pro

Arg

Pro

Pro

Tyr

Arg

vVal

Gly

Arg

Leu

Gly

370

Glu

Asp

Leu

Leu

Ser

Pro

His

355

Pro

Pro

Ser

Asp

Gln

Thr

Leu

Asp

340

Leu

Ala

Pro

Ser

245

Thr

Gly

Leu

Gly

Pro

Arg

Gly

Pro

Asp

Thr

Lys

Arg

310

Phe

Tyr

Gly

Phe

Ile

Leu

Asp

val

Ala

295

Asp

Asn

Asn

Leu

375

Leu

Leu

Ala

Gly

280

Leu

Leu

Val

Lys

360

Pro

Ala

32713

Gln

Gln

265

Gly

Lys

Cys

Glu

Tyr

345

Ser

Leu

Pro

-130-

Phe

250

Gln

Ala

Pro

Gln

Ala

330

Gln

Pro

Pro

Gln

Gly

Thr

Ala

Gly

Arg

315

Cys

Ser

His

Gly

Pro

Gly

Glu

Asp

val

300

Pro

Ser

Glu

Arg

Leu

380

Pro

Gln

Ala

Gln

285

Ile

Phe

Ala

Asp

365

Pro

Asp

val

His

270

Ser

Gln

Gly

Arg

His

350

Pro

Pro

Va}l

Arg

255

Leu

Pro

Ile

Ala

Glu

335

Gly

Ala

Ala

Gly

Gln

Glu

Glu

Leu

Leu

320

Glu

Leu

Pro

Leu

Ser



32713

385 390 395 400

Ser Asp Pro Leu Ser Met Val Asn Pro Ser Gln Gly Arg Ser Pro Ser

405 " 410 415
Tyr Glu Ser
<210> 40
<211> 423
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> RGE Amgen)
<400> 40

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

1 5 10 15

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

35 40 45

-131-



Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

val

Asp

Asp

50

Asn

Val

Glu

Lys

Thr

130

Thr

Glu

Leu

Lys

Pro

Ala

val

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

Glu

Lys

Ser

Lys

100

Ile

Pro

Leu

Asn

Ser

180

Arg

val

Thr

val

85

Cys

Ser

Pro

val

Gly

165

Asp

Trp

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Phe

55

Pro

Thr

val

Ala

Arg

135

Gly

Pro

Ser

Gln

Asn

Arg

vVal

Ser

Lys

120

Asp

Phe

Glu

Phe

Gly

32713

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

-132-

Tyr

Glu

His

90

Lys

Gln

Leu

Pro

Asn

170

Leu

val

vVal

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Glu

Thr

Asn

95

Pro

Gln

val

val

Pro

175

Thr

val

val

Tyr

80

Gly

Ile

val

Ser

Glu

160

Pro

val

Met



32713

195 200 205

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

210 215 220

Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly

225 230 235 240

Gly S=r His Pro Ile Pro Asp Ser Ser Pro Leu Leu Gln Phe Gly Gly

245 250 255

Gln Val Arg Gln Arg Tyr Leu Tyr Thr Asp Asp Ala Gln Gln Thr Glu

260 265 270

Ala His Leu Glu Ile Arg Glu Asp Gly Thr val Gly Gly Ala Ala Asp

275 280 285

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

290 295 300

Ile Gln Ile Leu Gly Val Lys Thr Ser Arg Phe Leu Cys Gln Arg Pro

305 310 315 320

Asp Gly Ala Leu Tyr Gly Ser Leu His Phe Asp Pro Glu Ala Cys Ser

325 330 335

Phe Arg Glu Arg Leu Leu Glu Asp Gly Tyr Asn Val Tyr Gln Ser Glu

340 345 350

-133-



Ala His

Asp Pro

370

Pro Pro

385

Asp Val

Arg Ser

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Gly

355

Ala

Ala

Gly

Pro

41

424

PRT

Leu

Pro

Leu

Ser

Pro

Arg

Pro

Ser

Tyr

Leu

Gly

Asp

Glu

His

Pro

375

Pro

Ser

Trinh tu nhdn tao

32713

Leu Pro Gly Asn Lys

360

Ala Arg Phe Leu Pro

380

Pro Gly Ile Leu Ala

395

Leu Ser Met Val Gly

410

FGF21 nbi véi Fc(lilly)

41

Ser Pro

365

Leu Pro

Pro Gln

Gly Ser

His

Gly

Pro

Arg

Leu

Pro

400

Gly

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Ala

-134-



Ala

Leu

Ser

Glu

65

Thr

Asn

Ser

Gln

val

145

Gly

Met

Gln

50

Val

Tyr

Gly

Ile

Val

130

Ser

Gly

Ile

35

His

Arg

Lys

Glu

115

Tyr

Leu

Pro

20

Ser

Asp

Asn

val

Glu

100

Lys

Thr

Thr

Ser

Arg

Pro

Ala

Val

85

Tyr

Thr

Leu

Cys

Val

Thr

Glu

Ser

Lys

Ile

Pro

Leu

150

Phe

Pro

val

55

Thr

Val

Cys

Pro

135

val

Leu

Glu

40

Gln

Lys

Leu

Lys

Lys

120

Ser

Lys

32713

10

Phe Pro

25

vVal Thr

Phe Asn

Pro Axrg {31

Thr Val

Val Ser

105

Ala Lys

Gln Glu

Gly Phe

-135-

Pro

Cys

Trp

Gl
o

Asn

Gly

Glu

Tyr

155

Lys

val

Tyr

€0

Glu

His

Lys

Gln

Met

140

Pro

Pro

val

45

val

Gln

Gln

Gly

Pro

Thr

Ser

Lys

30

Val

Asp

Phe

Asp

Leu

110

Arg

Lys

Asp

15

Asp

Asp

Gly

Asn

Trp

95

Pro

Glu

Asn

Ile

Thr

val

Val

Ser

80

Leu

Ser

Pro

Gln

Ala

160



Val Glu

Pro Pro

Thr Vval

Val Met

210

Leu Ser

8]
hS)
w

Gly Gly

Gly Gly

Thr Glu

Ala Asp

290

Trp

val

Asp

195

His

Leu

Ser

Gln

Cys

275

Gln

Glu

Leu

Lys

Glu

Gly

Ala

Val

260

His

Ser

Ser

165

Asp

Ser

Ala

Gly

His

245

Arg

Leu

Pro

Asn Gly

Ser Asp

Arg Trp

Leu His

“

Gly Gly

230

Gln Arg

Glu Ile

Glu Ser

295

Gln

Gly

Asn

Gly

Tyr

Arg

280

Leu

32713

Pro

Ser

185

Glu

His

Asp

Leu

265

Glu

Leu

Glu Asn Asn

170

Phe Phe Leu

Gly Asn Val

Tyr Thr Gln

220

Gly Gly Gly

235

Ser Ser Pro

250

Tyr Thr Asp

Asp Gly Thr

Gln Leu Lys

300

-136-

Tyr

Tyr

Phe

205

Lys

Gly

Leu

Asp

Val

Ala

Ser

190

Ser

Ser

Ser

Leu

Ala

270

Gly

Leu

Thr

175

Arg

Cys

Leu

Gln

255

Gln

Cys

Lys

Thr

Leu

Ser

Ser

Phe

Gln

Ala

Pro



Gly

305

Arg

Cys

Ser

His

335

Pro

Gln

val

Pro

Sexr

2
)
[}

Arg

370

Pro

Leu

<210>

<211>

<212>

Ile

Asp

Phe

Pro

AsSp

Arg

42

Gln

Gly

Arg

340

His

s Pro

Pro

val

Ser

420

PRT

Ile

Ala

325

Glu

Ala

Ala

Gly

Pro

Leu

310

Leu

Asp

Leu

Pro

Ser

Ser

Gly

Tyr

Leu

Pro

Arg

375

Pro

Ser

Phe

val

Gly

Leu

360

Gly

Asp

Glu

32713

Lys

Glu

345

His

Pro

Pro

Thr

Leu

330

Asp

Leu

Ala

Leu

410

-137-

Ser Arg

315

His Phe

Gly Tyr

Pro Gly

Arg Phe

380

Gly Ile

395

Arg Leu

Phe

Asn

Asp

Leu

Leu

Val

Leu

Pro

val

350

Lys

Pro

Ala

Glu

Cys

Tyr

Ser

Leu

Pro

Pro

415

Gln

320

Ala

Gln

Pro

Pro

Gln

400

Ser



32713

<213> Trinh ty nhdn tao
<220>

<223> Bién thé& FGF21
<400> 42

Glu- Ile Arg Pro

1
<210> 43
<211> 6
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> Bi&n thé& FGF21
<400> 43

Thr Gly Leu Glu Ala Val

1 5
<210> 44
<211> 6
<212> PRT

-138-



<213> Trinh ty nhén tao
<220>

<223> Bién thé FGF21
<400> 44

Thr Gly Leu Glu Ala Asn

32713

1 5
<210> 45
<211l> 1305
<212> ADN
<213> Trinh ty nhadn tao
<220>
<223> phédn t axit nucleic m& hda DFD1
<400> 45

gagaccaaga cacctgaatg tccaagtcac

cctaagccca aggataccct tatgatttct

gacgtgagtc aagaggaccc agaggtccag

cataatgcaa aaactaaacc ccgcgaggaa

actcagcctce

aggacacctg

tttaactggt

caattcaatt

-139-

tgggagtgtt tctcttccca

aggtgacctg cgtcgttgtg

atgttgacgg cgtggaagtg

caacctaccg ggtcgtttct

60

120

180

240



gtgttgacag

aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

gaggaaaaga

cctcteetge

cagacagaag

agccccgaaa

gtcaagacta

tttgaccctg

tgctgcatca

tccectctag

tttacaccct

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

ccaaggctac

agaaagagaa

aattcggggg

cccacctgga

gtctcctgca

gtaggttcct

aggcctgcag

agattggctg

tatcgaaaaa

tccteccatcec

gttctaccct:

taagacaact

tgtggacaaa

cttgcacaat

cacagcaccc

ggaaaaagag

ccaagtccgg

gatcagggag

gctgaaagcc

gtgccagegg

cttcecgggag

32713

aacgggaagg

actatttcaa

caagaggaga

agtgacatcg

cctceecgtte

agtcgctggc

cattatacac

gccactaccc

gaacaggagc

cagcggtacc

gatgggaccg

ttgaagcctg

ccagatgggg

gagatcagac

-140-

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

ggaacaccgg

atcccatccc

tctacacaga

tggggggcge

gagttattca

ccctgtatgg

ccgacggata

taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttc

cgtcttttea

gagtctctca

tagaggggga

tgactccagt

tgatgctcag

tgctgaccag

aatcttggga

atctctccat

caatgtttac

300

360

420

540

600

660

720

780

840

900

960

1020

1080



cagtccgaag cccacggcct

cctgcecccca gaggacctgce

gagccacccg gaatcctggce

atggtgacag gcctggaggc

ccctctgcat

tcgcttectg

cccceccagcecce

cgtgagaagc

<210> 46

<211> 12646

<212> ADN

<213> Trinh ty nhdn tao

<220>

<223>

<400> 46

gagaccaaga cacctgaatg

cctaagccca aggataccct

gacgtgagtc aagaggaccc

cataatgcaa aaactaaacc

tccaagtcac

tatgatttct

agaggtccag

ccgcgaggaa

32713

ctgcccggga

ccactcccag

cctgatgtgg

cccagctacg

phdn tu axit nucleic md hda DFD3

actcagcctc

aggacacctg

tttaactggt

caattcaatt

-141-

acaagtctcc tcaccgggac

gcctgcccece cgcattgect

gatcctctga ccctcectgagce

cttce

tgggagtgtt tctcttccca

aggtgacctg cgtcgttgtg

atgttgacgg cgtggaagtg

caacctaccg ggtcgtttct

1140

1200

1260

1305

60

120

180

240



gtgttgacag

aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

fgttctgtta

ctgggcaaag

catcccatcc

ctctacacag

gtggggggcyg

ggagttattc

gccctgtatg

gaggacggat

tgctgcatca

tccectcectag

tgtacaccct

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

ccaaggctac

ctgactccag

atgatgctca

ctgctgacca

aaatcttggg

gatctctcca

acaatgttta

agattggctg

tatcgaaaaa

tcctcecatcecc

gttctaccct

taagacaact

tgtggacaaa

cttgcacaat

cacagcaccc

tcctetectg

gcagacagaa

gagccccgaa

agtcaagact

ttttgaccct

ccagtccgaa

32713

aacgggaagg

actatttcaa

caagaggaga

agtgacatcg

cctcecegttce

agtcgctggc

cattatacac

gccactacca

caattcgggg

gcccacctgg

agtctcctgce

agtaggttcc

gaggcctgca

gcccacggec

-142-

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaaacacagg

gccaagtccg

agatcaggga

agctgaaagc

tgtgccagcg

gcttccggga

tcecetcetgea

taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttc

cgtcttttca

gagtctctca

caggggggga

gcagcggtac

ggatgggacc

cttgaagcct

gccagatggg

gctgecttett

tctgcceggg

300

360

420

480

540

600

660

720

840

900

960

1020

1080



32713

aacaagtctc ctcaccggga ccctgcccce agaggacctg ctcgcecttcct geccactccca

ggcctgccce ccgcattgec tgagccaccc ggaatcctgg ccccccagcec ccctgatgtg

ggatcctctg accctctgag catggtgaca ggcctggagg ccgtgagaag ccccagctac

actcagcctc

aggacacctg

tttaactggt

caattcaatt

gcttcc

<210> 47

<211> 1260

<212> ADN

<213> Trinh ty nhdn tao

<220>

<223> phédn t@r axit nucleic md& hda DFD4
<400> 47

gagaccaaga cacctgaatg tccaagtcac
cctaagccca aggataccct tatgatttct
gacgtgagtc aagaggaccc agaggtccag
cataatgcaa aaactaaacc ccgcgaggaa
gtgttgacag tgctgcatca agattggctg

aacgggaagg

-143-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

tctctteccceca

cgtcgttgtg

cgtggaagtg

ggtcgtttct

taaagtcagt

1140

1200

1260

1266

60

120

180

240

300



aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

atccctgact

acagatgatg

ggcgctgcetg

attcaaatct

tatggatctc

ggatacaatg

tctectcacc

tccecctctag

tgtacaccct

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

gcgggggagyg

ccagtcctct

ctcagcagac

accagagccc

tgggagtcaa

tccattttga

tttaccagtc

gggaccctgc

tatcgaaaaa

tcctecatcece

gttctaccct

taagacaact

tgtggacaaa

cttgcacaat

cagcggggga

cctgcaattc

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggcc

cgaagcccac

ccccagagga

32713

actatttcaa

caagaggaga

agtgacatcg

cctccegtte

agtcgctgge

catrtatacac

ggcgggteeg

gggggccaag

ctggagatca

ctgcagctga

ttcctgtgec

tgcagcttcc

ggcctcecte

cctgcteget

-144-

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaggcggggyg

tccggcageg

gggaggatgg

aagccttgaa

agcggccaga

gggagctgct

tgcatctgec

tcctgeccact

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttc

cgtcttttca

gagtctctca

atctcatccc

gtacctctac

gaccgtgggg

gcctggagtt

tggggccctg

tcttgaggac

cgggaacaag

cccaggcctg

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



32713

ccccecegeat tgcecctgagecc acccggaatc ctggcccccc agccccctga tgtgggatcece

tctgacccte tgagcatggt gacaggcctg gaggccgtga gaagccccag ctacgcttcce

<210>

<211>

<212>

<213>

<400>

ADN

Trinh tu nhdr- tao

phdn tu axit nucleic md hda DFD5

48

gagaccaaga cacctgaatg tccaagtcac actcagcctc

cctaagccca aggataccct tatgatttct aggacacctg

gacgtgagtc aagaggaccc agaggtccag tttaactggt

cataatgcaa aaactaaacc ccgcgaggaa caattcaatt

gtgttgacag tgctgcatca agattggctg aacgggaagg

-145-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

tctcttececa

cgtcgttgtg

cgtggaagtg

ggtcgtttct

taaagtcagt

1200

1260

1260

60 —

120

180

240



aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

atccctgact

acagatgatg

ggcgctgctg

attcaaatct

tatggatctc

ggatacaatg

tctcctecacce

tccectcetag

tgtacaccct

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

gcgggggagyg

ccagtcctct

ctcagcagac

accagagccc

tgggagtcaa

tccattttga

tttaccagtc

gggaccctge

tatcgaaaaa

tcctcececatcece

gttctaccct

taagacaact

tgtggacaaa

cttgcacaat

cagcgggsga

cctgcaattc

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggcec

cgaagcccac

ccccagagga

32713

actatttcaa

caagaggaga

agtgacatcg

cctcecegtte

agtcgctggc

cattatacac

ggcgggtccg

gggggccaag

ctggagatca

ctgcagctga

ttcectgtgcece

tgcagcttcc

ggcctcectce

cctgcteget

-146-

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaggcggggyg

tccggcagceg

gggaggatgg

aagccttgaa

agcggccaga

gggagctgct

tgcatctgcc

tcctgccact

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttc

cgtcttttca

gagtctctca

atctcatccc

gtacctctac

gaccgtgggg

gcctggagtt

tggggccctg

tcttgaggac

cgggaacaag

cccaggcctg

360

420

480

540

600

660

780

840

900

960

1020

1080

1140



32713

cccceccgeat tgcctgagec acccggaatc ctggcccccc agcccectga tgtgggatce

tctgaccctc tgagcatggt gacaggcctg gaggccaaca gaagccccag ctacgcttcec

<210> 49

<211> 1257

<212> ADN

<213> Trinh tu nh8n tao

<220>

<223>

<400> 49

gagaccaaga

cctaagccca

gacgtgagtc

cataatgcaa

gtgttgacag

aataagggac

cacctgaatg

aggataccct

aagaggaccc

aaactaaacc

tgctgcatca

tccectctag

tccaagtcac

tatgatttct

agaggtccag

ccgcgaggaa

agattggctg

tatcgaaaaa

phdn tl axit nucleic md@ hdéa DFD6

actcagcctce

aggacacctg

tttaactggt

caattcaatt

aacgggaagyg

actatttcaa

-147-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

aggccaaagg

tctcttecceca

cgtcgttgtg

cgtggaagtg

ggtcgtttct

taaagtcagt

ccagcctaga

1200

1260

1260

60

120

180

240

300

360



gagccaﬁagg

ctgacttgtc

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

atccctgact

acagatgatg

ggcgctgcetg

attcaaatct

tatggatctc

ggatacaatg

tctcectcacc

ccccecgeat

tgtacaccct

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgagygc

gcgggggagyg

ccagtecctet

ctcagcagac

accagagccc

tgggagtcaa

tccattttga

tttaccagtc

gggaccctgce

tgcctgagec

tcctecatcece

gttctaccct

taagacaact

tgtggacaaa

cttgcacaat

cagcggggga

cctgcaattc

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggcc

cgaagcccac

ccccagagga

acccggaatc

32713

caagaggaga

agtgacatcg

cctccegttce

agtcgctggc

cattatacac

ggcgggtccg

gggggccaag

ctggagatca

ctgcagctga

ttcctgtgece

tgcagcttcc

ggcctececte

cctgctcgcet

ctggccccce

-148-

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaggcggggyg

tccggcagcg

gggaggatgg

aagccttgaa

agcggccaga

gggagctgct

tgcatctgce

tcctgccact

agccccctga

ccaggtgtct

ggagtcaaac

cggcagcttc

cgtcttttca

gagtctctca

atctcatccc

gtacctctac

gaccgtgggg

gcctggagtt

tggggccctg

tcttgaggac

cgggaacaag

cccaggcctg

tgtgggatcc

420

540

600

660

720

840

900

960

1020

1080

1140

1200



32713

tctgaccctc tgagcatggt gaacccttcc cagggcagaa gccccagcta cgcttcce

<220>
<223>
<400> 50
gagaccaaaa

ccaaagccga

gatgtttcac

cataatgcta

gttctgaccg

aataaagggc

gagccgcaag

cccecggaatg

aagatacgct

aggaagatcc

aaacaaaacc

ttctgcatca

tgccaagctc

tttacacatt

<21C> 50

<21l> 1257

<212> ADN

<213> Trinh tyu nhén tao

cccttcgeat

tatgatctet

cgaagtacag

gagagaagaa

agattggctg

tatcgaaaag

gcctcecatcet

acgcagcctt

cgtacgccag

tttaattggt

cagtttaatt

aacgggaaag

actatatcca

caggaggaaa

-149-

phén tu axit nucleic m& hda DFD6_E-coli

tgggtgtctt

aagttacctg

acgtagacgg

caacgtatcg

aatataaatg

aggcaaaagg

tgacaaaaaa

tctctttcca

cgtagtggtc

tgtagaagtc

ggtggttagc

caaagtaagc

acaaccacgt

tcaggtttcg

1257

60

120

240

300

360

420



ttaacctgtc

ggtcagccgg

ttcttgtatt

tgtagcgtta

ctgggtaaag

atcccagata

actgatgatg

ggtgcagcag

atacagattc

tatgggtctc

ggctataatg

tcaccacacc

cccecceggceat

agtgatccgt

ttgttaaggg

aaaacaatta

cgcggctcac

tgcacgaagc

gtggtggtgg

gttctcecgcet

cacagcaaac

atcaatcccc

tgggtgttaa

tgcatttcga

tttatcaaag

gtgatcctgce

tacccgaacc

taagtatggt

tttttatcct

taaaactact

tgttgataaa

actgcacaac

tagtggtgga

tctgcagttt

cgaagcacat

ggagtcgctg

aacatcacgt

cccagaagct

tgaagcacat

accgagaggt

acctgggatt

taacccgagt

32713

agtgatattg

ccgcctgtte

tctecgttggce

cattacaccc

ggaggttcag

ggggstcaag

cttgaaattc

ttacagttga

tttctttgtc

tgttctttte

ggtctgccat

ccagctcgtt

ctggcaccgc

cagggtagga

-150-

cagttgaatg

tagattctga

aggagggtaa

agaaaagctt

gtggtggtgg

tgcgacaacg

gtgaagacgg

aagcgctgaa

agcgtcccga

gtgaactgct

tacatctgcc

ttttacctct

aaccgcctga

gccccagcta

ggaatcaaat

cggttcattc

tgtattcagc

gagcttaagc

tagccatcct

ttatctgtat

tacagttgga

accgggtgtt

tggggcttta

tctggaagac

gggtaacaaa

gcccggtcta

tgttggaagc

tgcgtca

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1257



<210> 51

<211> 1257

<212> ADN

<213> Trinh ty nhdn tao

<220>

<223>

<400> 51

gagaccaaga

cctaagccca

gacgtgagtc

cataatgcaa

gtgttgacag

aataagggac

gagccacagg

ctgacttgtc

ggacagccag

cacctgaatyg

aggataccct

aagaggaccc

aaactaaacc

tgctgcatca

tccectcetag

tgtacaccct

tcgtgaaggg

agaataatta

tccaagtcac

tatgatttet

agaggtccag

ccgcgaggaa

agattggctg

tatcgaaaaa

tcctccatcece

gttctaccct

taagacaact

32713

phdn tu axit nucleic m& hda DFD7

actcagcctc

aggacacctg

tttaactggt

caattcaatt

aacgggaagg

actatttcaa

caagaggaga

agtgacatcg

cctececgtte

-151-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

tctcttecca

cgtcgttgtg

cgtggaagtg

ggtcgtttct

‘taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagctte

60

120

180

240

360

420

540



tttctgtact

tgttctgtta

ctgggcaaag

atccctgact

acagatgatg

ggcgctgctg

attcaaatct

tatggatctc

ggatacaatg

tctectcace

cccecccgeat

tctgacccte

<210> 52

<211> 12

ctaggcttac

tgcacgaggc

gcgggggagyg

ccagtcctct

ctcagcagac

accagagccc

tgggagtcaa

tccattttga

tttaccagtc

gggaccctge

tgcctgagec

tgagcatggt

57

tgtggacaaa

cttgcacaat

cagcggggga

cctgcaattc

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggcece

cgaagcccac

ccccagagga

acccggaatc

gggaccttcc

32713

agtcgctggc

cattatacac

ggcgggtccg

gggggccaag

ctggagatca

ctgcagctga

ttcctgtgcece

tgcagcttcc

ggcctcecte

cctgctcgcet

ctggcccccc

cagaacagaa

-152-

aagaagggaa

agaagtctct

gaggcggggyg

tccggcageg

gggaggatgg

aagccttgaa

agcggccaga

gggagctgct

tgcatctgce

tcctgceccact

agccccctga

gccccagcta

cgtcttttca

gagtctctca

atctcatccc

gtacctctac

gaccgtgggg

gcctggagtt

tggggcectg

tcttgaggac

cgggaacaag

cccaggcctg

tgtgggatcc

cgcttee

600

660

720

780

840

900

960

1020

1080

1140

1200

1257



<212>

<213>

<400>

w

gagaccaaga

cctaagccecea

gacgtgagtc

cataatgcaa

gtgttgacag

aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

)

ADN

cacctgaatg

aggataccct

aagaggaccc

aaactaaacc

tgctgcatca

tccectetag

tgtacaccct

tcgtgaaggg

agaataatta

ctaggcttac

Trinh tu nhdn tao

tccaagtcac

tatgatttct

agaggtccag

ccgcgaggaa

agattggectg

tatcgaaaaa

tcctcecatcece

gttctaccct

taagacaact

tgtggacaaa

32713

phdn tl axit nucleic md& hda DFD9

actcagcctc

aggacacctg

tttaactggt

caattcaatt

aacgggaagg

actatttcaa

caagaggaga

agtgacatcg

cctceccegtte

agtcgctgge

-153-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

tctcttccecca

cgtcgttgtg

cgtggaagtg

ggtcgtttct

taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttce

cgtcttttca

60

120

240

300

360

420

480

540

600



tgttctgtta

ctgggcaaag

atccctgact

acagatgatg

ggcgctgetg

attcaaatct

tatggatctc

ggatacaatg

tctcctcacce

ccccecgeat

tctgaccctce

<210> 53

<211>

<212>

<213>

tgcacgaggc

gcgggggagg

ccagtcctcect

ctcagcagac

accagagccc

tgggagtcaa

tttaccagtc

gggaccctgc

tgcctgagcece

tgagcatggt

1260

ADN

cttgcacaat

cagcggggga

cctgcaattc

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggcec

cgaagcccac

ccccagagga

acccggaatc

gggaccttcc

Trinh tu nhdn tao

32713

cattatacac

ggcgggtcecg

gggggccaag

ctggagatca

ctgcagctga

ttcctgtgec

tgcagcttcc

ggcctcccte

cctgcteget

ctggcccceccc

cagggcagaa

-154-

agaagtctct

gaggcggggg

tccggecagceg

gggaggatgg

aagccttgaa

agcggccaga

gggagctgct

tgcatctgcc

tcctgecact

agccccctga

gccccagcta

gagtctctca

atctcatccc

gtacctctac

gaccgtgggg

gcctggagtt

tggggccctg

tcttgaggac

cgggaacaag

cccaggcctg

tgtgggatcc

cgcttee

660

720

780

840

900

960

1020

1080

1140

1200

1257



<220>

<223>

<400> 53

gagaccaaga

cctaagccca

gacgtgagtc

cataatgcaa

gtgttgacag

aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

cacctgaatg

aggataccct

aagaggaccc

aaactaaacc

tgctgcatca

tccecectetag

tgtacaccct

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

gcgggggagg

tccaagtcac

tatgatttct

agaggtccag

ccgcgaggaa

agattggctg

tatcgaaaaa

tcctceccatcec

gttctaccct

taagacaact

tgtggacaaa

cttgcacaat

cagcggggga

32713

phdn tl axit nucleic m& hda DFD13

actcagcctc

aggacacctg

tttaactggt

caattcaatt

aacgggaagg

actatttcaa

caagaggaga

agtgacatcg

cctcecegttce

agtcgctggce

cattatacac

ggcgggtccg

-155-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaggcggggg

tctcttcccea

cgtcgttgtg

cgtggaagtg

ggtcgtttcet

taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagctte

cgtcttttca

gagtctctca

atctcatccce

60

120

180

240

300

360

420

480

540

600

660

720



atccctgact

acagatgatg

ggcgctgctg

attcaaatct

tatggatctc

ggatacaatg

tctcctcacc

cccecceccgceat

tctgacccte

<210> 54

<211>

<212>

<213>

<220>

ccagtcctct

ctcagcagac

accagagccc

tgggagtcaa

tccattttga

tttaccagte

gggaccctgce

tgcctgagcec

tgagcatggt

1260

ADN

cctgcaattc

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggcce

cgaagcccac

ccccagagga

acccggaatc

gacaggcctg

Trinh ty nhén tao

32713

gggggccaag

ctggagatca

ctgcagctga

ttcctgtgcece

tgcagcttcc

ggcctcceccte

cctgectceget

ctggcccccce

gaggccgtga

-156-

tccggcagcg

gggaggatgg

aagccttgaa

agcggccaga

gggaggagat

tgcatctgec

tcctgeccact

agccccctga

gaagccccag

gtacctctac

gaccgtgggg

gcctggagtt

tggggccctg

cagacccgac

cgggaacaag

cccaggcctg

tgtgggatcc

ctacgcttcc

840

900

960

1020

1080

1140

1200

1260

1260



<223>
<400> 54
gagaccaaga

cctaagecca

cataatgcaa

gtgttgacag

aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

cacctgaatg

aggataccct

aagaggaccc

aaactaaacc

tgctgcatca

t

[p]

ce

Q
(¢}

tctag

tgrtacacccet

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

gcgggggagyg

tccaagtcac

tatgatttct

agaggtccag

ccgcgaggaa

agattggctg

tatcgaaaaa

tcctecatcec

gttctaccct

taagacaact

tgtggacaaa

cttgcacaat

cagcggggga

32713

phédn t@ axit nucleic m& hdéa DFD18

actcagcctc

aggacacctg

tttaactggt

ot
Q
(4]
ot
o+

caat a

actatttcaa

caagaggaga

agtgacatcg

cctcecegttce

agtcgctggc

cattatacac

ggcgggtccg

-157-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaggcggggyg

tctctteccca

cgtcgttgtg

cgtggaagtg

ggtcgtttct

taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttc

cgtcttttca

gagtctctca

atctcatccc

60

120

180

240

300

360

480

540

600

660

720



atccctgact

acagatgatg

ggcgctgctg

attcaaatct

tatggatctc

ggatacaatg

tctecctcacc

ccccececgeat

tctgaccctc

<210> 55

<211> 12

<212>

<213>

<220>

<223>

ccagtcctct

ctcagcagac

accagagccc

tgggagtcaa

tccattttga

tttaccagtc

gggaccctge

tgcctgagec

tgagcatggt

60

ADN

cctgcaattc

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggcec

cgaagcccac

coccagagga

zcccggaatce

gacaggcctg

Trinh ty nhén tao

32713

gggggccaag

ctggagatca

ctgcagctga

ttcctgtgee

tgcagcttcc

ggcctcectce

cctgctcget

ctggccceccce

gaggccgtga

phdn t@ axit nucleic md hda DFD72

-158-

tccggcageg

gggaggatgg

aagccttgaa

agcggccaga

gggaggagat

tgcatctgcecc

tcctgeccact

agccccctga

gaagccccag

gtacctctac

gaccgtgggg

gcctggagtt

tggggccctg

cagacccgac

cgggaacaag

cccaggectg

tgtgggatcc

ctacgagtcc

780

840

900

960

1020

1080

1140

1200

1260

1260



<400> 55

gagaccaaga

cctaagccca

gacgtgagtc

cataatgcaa

gtgttgacag

aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

atccctgact

cacctgaatg

aggataccct

aagaggaccc

aaactaaacc

tgctgcatca

tccectetag

tgtacaccct

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

gcgggggagyg

ccagtcctct

tccaagtcac

tatgatttct

agaggtccag

ccgcgaggaa

agattggctg

tatcgaaaaa

tcctccatcece

gttctaccct

taagacaact

tgtggacaaa

cttgcacaat

cagcggggga

cctgcaattc

32713

actcagcctc

aggacacctg

tttaactggt

caattcaatt

aacgggaagg

actatttcaa

caagaggaga

agtgacatcg

cctcecegtte

agtcgctggc

cattatacac

ggcgggtccg

gggggccaag

-150-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaggcggggg

tceggcageg

tctcttccca

cgtcgttgtg

cgtggaagtg

ggtcgtttct

taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttc

cgtcttttca

gagtctctca

atctcatccc

gtacctctac

60

120

240

360

420

480

540

600

660

720

780



acagatgatg

ggcgctgctg

attcaaatct

tatggatctc

ggatacaatg

tctectcecacc

cccceccgeat

tctgaccctce

<210> 56

<211> 12

<212>

<213>

<220>

<223>

ctcagcagac

accagagccc

tgggagtcaa

tccattttga

tttaccagtc

gggaccctgc

tgcctgagcece

tgagcatggt

57

ADN

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggec

cgaagcccac

ccccagagga

acccggaatc

gacaggcctg

Trinh tu nhdn tao

32713

ctggagatca

ctgcagctga

ttcctgtgcece

tgcagcttcc

ggcctcecectce

cctgecteget

ctggcccccec

gaggccaaca

phdn t¥ axit nucleic md& hda DFD73

-160-

gggaggatgg

aagccttgaa

agcggccaga

gggaggagat

tgcatctgec

tcctgccact

agccccctga

gaagccccag

gaccgtgggg

gcctggagtt

tggggccctg

cagacccgac

cgggaacaag

tgtgggatcc

ctacgagtcc

840

900

960

1020

1080

1140

1200

1260

1260



<400> 56

gagaccaaga

cctaagccca

gacgtgagtc

gtgttgacag

aataagggac

gagccacagg

ctgacttgte

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

atccctgact

cacctgaatg

aggataccct

aagaggaccc

aaactaaacc

tgctgcatca

tcccctectag

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

gcgggggagyg

ccagtcctcet

tccaagtcac

tatgatttct

agaggtccag

ccgcgaggaa

agattggctg

tatcgaaaaa

tcctceccatcece

taagacaact

tgtggacaaa

cttgcacaat

cagcggggga

cctgcaattc

32713

actcagcctc

aggacacctg

tttaactggt

caattcaatt

aacgggaagg

actattccasa

caagaggaga

agtgacatcg

cctcecegtte

agtcgctggce

cattatacac

ggcgggtecg

gggggccaag

-161-

tgggagtgtt

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaggcggggyg

tccggcageg

tctctteccca

cgtcgttgtg

cgtggaagtg

ggtcgtttct

taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttc

cgtcttttca

gagtctctca

atctcatccc

gtacctctac

60

120

180

240

300

360

420

540

600

660

720

780



acagatgatg

ggcgctgctg

attcaaatct

tatggatctc

ggatacaatg

tctecctcacc

cccecceccgceat

tctgaccctce

<210> 57

<211> 12

<212>

<213>

<220>

<223>

<400> 57

ctcagcagac

accagagccc

tgggagtcaa

tccattttga

tttaccagtc

gggaccctgc

tgcctgagcec

tgagcatggt

57

ADN

agaagcccac

cgaaagtctc

gactagtagg

ccctgaggece

cgaagcccac

ccccagagga

acccgyaatc

gaacccttcc

Trinh ty nhdn tao

32713

ctggagatca

ctgcagctga

ttcctgtgec

tgcagcttcc

ggcctccectce

cctgctcgcet

ctggcccecce

cagggcagaa

phén t@ axit nucleic md8 hdéa DFD74

gggaggatgg

aagccttgaa

agcggccaga

gggaggagat

tgcatctgcc

tcctgceccact

agccccctga

gccccagcta

gaccgtgggg

gcctggagtt

tggggccctg

cagacccgac

cgggaacaag

cccaggcctg

tgtgggatcc

cgcttcc

gagaccaaga cacctgaatg tccaagtcac actcagcctc tgggagtgtt tctcttccca

-162-

840

900

960

1020

1080

1140

1200

1257

60



cctaagccca

gacgtgagtc

cataatgcaa

gtgttgacag

aataagggac

gagccacagg

ctgacttgtc

ggacagccag

tttctgtact

tgttctgtta

ctgggcaaag

atccctgact

acagatgatg

ggcgctgcetg

aggataccct

aagaggaccc

aaactaaacc

tgctgcatca

tccectcetag

tgtacaccct

tcgtgaaggg

agaataatta

ctaggcttac

tgcacgaggc

gcgggggagyg

ccagtcctct

ctcagcagac

accagagccc

tatgatttct

agaggtccag

ccgcgaggaa

agattggctg

tatcgaaaaa

tcctceccatcecce

gttctaccct

taagacaact

tgtggacaaa

cttgcacaat

cagcggggga

cctgcaattc

agaagcccac

cgaaagtctc

32713

aggacacctg

tttaactggt

caattcaatt

aacgggaagg

actatttcaa

caagaggaga

agtgacatcg

cctcccgtte

agtcgctggce

cattatacac

ggcgggtecg

gggggccaag

ctggagatca

ctgcagctga

-163-

aggtgacctg

atgttgacgg

caacctaccg

agtataagtg

aggccaaagg

tgacaaagaa

ctgtcgaatg

tggattctga

aagaagggaa

agaagtctct

gaggcggggyg

tccggcagceg

gggaggatgg

aagccttgaa

cgtcgttgtg

cgtggaagtg

ggtcgtttct

taaagtcagt

ccagcctaga

ccaggtgtct

ggagtcaaac

cggcagcttce

cgtcttttca

gagtctctca

atctcatcce

gtacctctac

gaccgtgggg

gcctggagtt

120

180

240 -

300

360

420

540

600

660

720

780

840

900



attcaaatct

tatggatctc

ggatacaatg

tctcctcecacce

ccccccegeat

tctgacccte

tgggagtcaa

tccattttga

tttaccagtc

gggaccctgce

tgcctgagcecc

tgagcatggt

gactagtagg

ccctgaggcec

cgaagcccac

ccccagagga

acccggaatc

gaacccttcc

32713

ttcctgtgece

tgcagcttcc

ggcctcectc

cctgcteget

ctggccceccc

cagggcagaa

-164-

agcggccaga

gggaggagat

tgcatctgcce

tcctgeccact

agccccctga

gccccagceta

tggggccctg

cagacccgac

cgggaacaag

cccaggcctg

tgtgggatcc

cgagtcc

960

1020

1080

1140

1200

1257





