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Linh vuwe k§ thuit dwoc dé cap

Sang ché dé cap dén bién thé interferon alpha & lon (pINF-o) chita mdt axit amin
téng hop & cac vi tri chon loc trong pINF-a va mdt hodc hai doan cai xen axit amin ¢ cac
dau tn cung N sau khi loai b peptit tin hiéu. Sang ché ciing d& cap dén phuong phap

didu ché bién thé nay, ché phim chira bién thé nay, va lo nhé da lidu chira ché phim nay.
Tinh trang k§ thut ciia sang ché

Viéc dung interferon alpha (INF-a)) c6 nhitng di chirng vé mat y t& ma can phai
duoc danh gia va kiém so4t. Chang han, tinh tu mién dich cling c6 thé duoc gy ra bai
phuong phép tri liéu bang INF-a d&i v6i bénh viém gan man tinh do virus & ngudi. Do
viy, thong thuong vidc didu tri cho ngudi b gidi han & nhitng bénh nhén can phuong
phép tri liéu nay, do phuong phdp tri li€u nay co thé 1am trAm trong thém tinh tu mién
hién c6 trudce do, boc 19 cac qua trinh tu mién thim lang, hoac tham chi con gy ra cac
bénh ty mién. F.L. Dumoulin et al., “Autoimmunity induced by interferon-a therapy for
chronic viral hepatitis”, Biomed. & Pharmacother., 53: 242-54 (1999). Cling nhan thay

1a interferon-a khong diéu tri dugce nhiém virus viém gan C ¢ nguoi.

Nhan théy 1a interferon hitu hiéu dé diéu tri cho mot ) ngudi méc virus viém gan
C (hepatitis C virus - HCV), & pham vi hai dang interferon alpha (INF-a) dugc pegyl
héa hién dugc st dung trong 1dm sang cho nguoi, nghia la Peginterferon-a-2a va
Peginterferon-a-2b, tuwong Ung con dugc biét dén nhu 12 PEGASYS® va
PEGINTRON®. Tuy nhién, vin chua 1o INF-o. trc ché su sao chép HCV nhu thé néo.
Tha vi hon, Peginterferon-a-2a va Peginterferon- a-2b chi ¢6 hoat tinh 7% va 28%

tuong mg so voi cac dang nguyen thé (kiéu dai) ctia ching.

Trong qué trinh diéu ché interferon, nhiéu bién thé khac nhau da dugce tao ra dé

diéu tri cho ngudi nhim gia ting sinh kha dung va tham du vao qué trinh san sinh
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protein. Mot vi du 1a patent My s6 8,106,160, néu viéc bd sung mdt hodc nhiéu géc axit
amin vao xystein du tan cing N ctia interferon alpha-2b truéng thanh & nguoi dé giam
su tao thanh cac lién két disulfit khong c6 trong tu nhién va nhd dé 1am giam luong cac
chit ddng dang vé mit cu tric. Qua trinh nay bao gdm viéc bo sung gdc prolin & dau

tan cung N.

Phuong phép dua cac axit amin khdng c6 trong tu nhién cai xen vao cac vi tri

trong protein dugc mo ta ching han trong WO2010/011735 va trong WO2005/074650.

Interferon alpha-1 kiéu dai & lon c6 chiéu dai 189 axit amin va duoc luu trit &

GenBank X57191.

Cén c6 cac dang interferon-a dé ding trong dong vat va trong chin nudi, dic biét
la trong diéu tri céc quéin thé lon nhay véi sy nhiém virus va thdm chi dic biét hon 1a
trong diu tri cac quan thé lon ma sy nhifm virus da va dang xay ra dé bao vé cho cac
dan lon khéi bénh hoc c6 lién quan dén nhidm virus. S& c6 loi néu tim dugc bién thé
IFN-a dé sir dung & cac dong vat gidng lon ma hoat dong trong thoi gian dai va hiru hiéu
dé trc ché hodc lam giam su sao chép virus, su phat bénh & dan va su chét cua dong vat
c6 lién quan dén su nhiém virus. Bién thé IFN-a & lon s& duy tri hoat tinh sinh hoc, c6

sinh kha dung dai hon va c6 it chat dong phan hon cho phép tinh ché dé hon.
Ban chit k§ thuét cia sing ché

Sang ché dé xuét bién thé interferon-a (pINF-a) & lon va phuong phép sir dung
n6 ma c6 thé duoc sir dung & dong vat khong duoc chung ngira, nhu lon méi sinh chua
duogc chiing ngira ciing nhu & cac dong vat bi (rc ché mién dich, nghia 12 lon dang mang
thai (lgn nai hodc lgn nai con mang thai); & nhiitng dong vat ma vi€c chung ngira mang
lai sy bao vé khong du; & nhitng dong vat nhay cam véi su nhiém virus ma khong c6
vicxin hitu hiéu nao c6 san cho né; va & cac dong vat hién da bi nhiém virus. Cac ché
pham va phuong phap st dung né s& duge ding dé ngan ngira dot bung phat nhiém virus
trén thuc té. Cac ché phdm ciing c6 thé duoc st dung dé giam mirc do nghiém trong ctia

bénh & lon bi nhiém virus. Thong thuong, phac d6 lidu don duoc ding. Theo cach khéc,
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va néu can, cac liéu c6 thé dugce dé xuat cach nhau khoang 1-3, hodc 2 tuan, tuy y chi

mot dén hai liéu dugc dung.

Interferon-a (pINF-o) kiéu dai & lon ma bao gbm trinh t tin hiéu gbm 23 gbc la:

maptsaflta lvllscnaic slgcdlpgth slahtralrl lagmrrispf scldhrrdfg

spheafggng vgkagamalv hemlggtfgl fstegsaaaw nesllhgfct gldgglrdle
acvimgeagle gtplleedsi lavrkyfhrl tlylgeksys pcaweivrae vmrsfsssrn

lgdrlrkke (SEQ ID NO: 3).

Phan duoc gach chan hai 14n 12 trinh tu tin hiéu khong c6 mit trong dang trudng thanh

ctia pIFN-a kiéu dai.

Pugc dé xuit & day 12 bién thé (pINF-a). Bién thé niy bé qua trinh ty tin hidu
gbm 23 axit amin. Bién thé nay c¢6 thé c6 mot gbc methionin & dAu tan cling amino ma
n6 c6 thé dugce tach khéi trong dang trudng thanh ctia protein nay. Methionin ndy khong
6 mit trong dang kiéu dai ctia pIFN-a. Bién thé pINF-o con c6 mot hodc hai doan cai
xen axit amin gitra methionin trong trinh tu tin hiéu va xystein ¢ dau tan cing N. Poan
cai xen nay la prolin hodc prolin-serin. Trinh ty nay dugc mo td dudi day:
MX.X,CDLPQTHSLAHTRALRLLAQMRRISPFSCLDHRRDFGSPHEAFGGNQVQ
KAQAMALVHEMLQQTFQLFSTEGSAAAWNESLLHQFYTGLDQQLRDLEACVM
QEAGLEGTPLLEEDSIRAVRKYFHRLTLYLQEKSYSPCAWEIVRAEVMRSFSSSR
NLQDRLRKKE (SEQ ID NO: 2). “Xy” (vi tri 3 trong SEQ ID NO: 2) 1a Prolin, Serin
hodc khong c6 mat. X, (vi tri 2 trong SEQ ID NO: 2) khong c¢6 mét hodc 1a prolin. Khi
X5 khong ¢6 mat thi X, khong c6 mat, khi Xy 12 prolin thi Xa khong c6 mat, va khi Xsla
serin thi X, 1a prolin. Géc axit glutamic in ddm “E” ndm xuoi chidu X, va Xp 12 vi tri

thay thé cua axit amin tong hop, nghia 13 pAF.

Bién thé pINF-a con c6 axit amin tong hop, para-axetyl-phenylalanin (pAF),
duge thé 6 mot trong s6 5 vi tri trong SEQ ID NO: 1: gbc E103 (SEQ ID NOS: 9 dén 11
twong tng), E107 (SEQ ID NOS: 12 dén 14 tuong ing), L112 (SEQID NOS: 15 dén 17
twong tng), Y136 (SEQ ID NOS: 18 dén 20), hodc Q102 (SEQ ID NOS: 6 dén 8 twong
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tmg) (danh s theo trinh tu dugc chi ra trong SEQ ID NO: 4 khong c¢6 Met & dau tan
cung N).

Bién thé pINF-a c6 thé con duge pegyl hoa & pAF. Bién thé pINF-a c6 thé dugc
pegyl héa v6i PEG tir khoang 5 dén khoang 40 kDa, hoic véi PEG 30 kDa. Bién thé
pINF-o c6 thé duoc pegyl hoa véi oxyamino-PEG mach thang 30 kDa. Nhém oxyamino
da hoat hoéa phan tmg chon loc hoa hoc véi mach bén axetyl c6 mit trén axit amin téng
hop, nhu para-axetylphenyalanin. Bién thé pINF-o c6 PEG 30 kDa mach thang duoc
lién két cong hoéa tri v6i pAF duoc thé ¢ E107 (SEQ ID NOS: 12 dén 14) (d4nh s theo
trinh tu truéng thanh duoc chi ra trong SEQ ID NO: 4). Bién thé E107 pINF-a. ¢6 thé
con ¢6 prolin hodic prolin va serin & du tan cing N nhu dwgc phan anh trong SEQ ID

NOS: 13 va 14.

Bién thé pINF-o c6 thé duoc két hop vao cac ché phim. Ché phim chira bién thé
pINF-0 ¢6 thé bao gdbm 20 mM natri axetat, 100 mM natri clorua, 5% glyxerol & 46 pH
5,0 ¢6 d6 chudn ctiia INF-a lon tir 2,0 dén 6,0 g/L.

Ché pham nay c6 thé dugc diéu ché bang phwong phap bao gdm cac bude:
(a) tinh ché pINF-a;

(b) hoa tan bién thé pINF-a d4 tinh ché trong 50 mM Tris, 6M guanidin &
do pH 8;

(c) G bién thé pINF-0A da hoa tan & nhiét d trong phong trong 16-24 gids
trong 20 mM Tris, 1M arginin, 10 mM methionin (met), 1 mM EDTA

(axit etylendiamintetraaxetic) ¢ d pH 8,0 dé cho phép protein cuon lai;

(d) loai bo bién thé da dugc axetyl hoa con lai bang cach phan giai nho

sac ky trén nhya trao doi anion manh;

(e) cho bién thé pINF-a lién hop v6i PEG 6 1y 1¢ gitta PEG va protein nim

trong khoang tir 1:1 dén 1:8 hodc nim trong khoang tir 1:1 dén 1:2; va
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(f) tinh ché bién thé pINF-a di dugc pegyl héa.

Bién thé pINF-o va ché phdm ciia n6 c¢6 thé duge st dung dé didu tri sw nhidm
virus. Phuong phép diéu tri su nhiém virus & lon bao gdm budc cho lon str dung bién thé
pINF-a dudi da véi lugng bién thé interferon-a (pINF-a) bat ky ciia lon nam trong
khoéang tir 25 pg/kg dén 150 pg/kg thé trong dong vét. Phuong phap nay c6 thé con bao
gbdm budc ding bién thé pINF-aA 14n thi hai vi luong tir khoang 25 pg/kg dén khoang
150 pg/kg thé trong dong vat. Khi phwong phéap bao gdm bude str dung 1an thir hai, bude
sir dung 14n thi hai nay c6 thé xay ra khoang 7, 14, hodc 21 ngay sau bude st dung lan

thir nhét.

Phuong phép diéu tri su nhiém virus c6 thé dugc sit dung dé diéu tri sw nhiém
virus duoc chon tir nhém gdm: bénh virus ho hip va sinh san & lon, bénh virus tay chan
miéng, virus cim & lgn, circovirus & lon, virus gay dich ti€u chady & lon, va virus viém da
day-rudt c6 thé truyén nhiém. Phuong phép nay c6 thé duoc sir dung dé diéu tri cho lon

mo6i sinh hodc lon dang mang thai.

Ban mo ta ciing bao ham viéc st dung bt ky trong sb cac bién thé pIFN-« (hodc
ché phdm chira bién thé nay) trong phwong phép tri liéu & lon dé didu trj sy nhiém virus,

trong d6 su nhiém virus nay co6 thé gay ra bai bat ky trong so céac virus dugce néu ¢ day.

Béan mo ta cling md ta viéc sir dung bién thé pINF-a dé dung trong san xuat thudc

dé diéu tri nhiém virus & lon. Lon c6 thé 13 lon méi sinh hoic lon dang mang thai.
Mo ta vin tit cac hinh vé

FIG. 1 mo ta plasmit pPKG0083 v6i pIFN-a-PS-E107amber, bao gdm doan cai
xen prolin-serin & dau tn ciing N. Plasmit nay diéu khién su san sinh bién thé protein c6

SEQ ID NO: 14 béi dong té bao AXID2820.

FIG.2 mo ta su sép théng hang trinh tuy va su nhén dang trinh tu dbi voi bién thé
pINF-0, mang axit amin tong hop pAF dugc thé cho cac gbc Q102, E103, E107, L112,
va Y136. Céc trinh tu nay déu khong c¢6 trinh tu tin hiéu d6i voi pINF-a. C4c trinh ty
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nay ciing khong c¢6 (SEQ ID NOS: 6, 9, 12, 15, va 18) mot axit amin khac & dau tan
cung N, hodc c6 prolin (SEQ ID NOS: 7, 10, 13, 16, va 19) hodc prolin-serin dugc bd
sung & dau tan cing N (SEQ ID NOS: 8, 11, 14, 17, va 20).

FIG. 3 md t4 trinh tw motif cia SEQ ID NO: 1. SEQ ID NO: 2 1a giéng nhu SEQ
ID NO: 1, nhung bao gf“)m methionin & ddu tan cung N, thuong dugc tach loai trong qua
trinh trudng thanh cta bién thé pIFN-o trudng thanh. SEQ ID NO: 3 bao gom trinh tur
tin hiéu nhung khong c6 doan cai xen Proline, Prolin-serin, va/hodc Methionin. SEQ ID
NO: 4 12 pIFN-o trudng thanh kiéu dai. SEQ ID NO: 5 1a trinh ty kiéu dai véi methionin

¢ dau tan cung N.

FIG. 4 md ta bang céac bién thé pIFN-a khac nhau ctia Q102, E103, E107, L112,
va 136 khong c6 gbc bd sung hoic ¢6 prolin hodc prolin-serin dugc bd sung & dau tin
cung N, nhu dugc chira & cac vi tri X, va Xp. “abs” c6 nghia 1a khong c6 mat. SEQ ID

NO: 1 duoc chi ra dé tham chiéu.

FIG. 5 mo ta su sip thang hang trinh tw d6i v6i ba bién thé pIFN-o khac, trong d6
pAF duoc thé & H7, R34, va H40, Cac trinh tw nay khong c6 prolin hodc prolin-serin &
dau tan cing N, ciing nhu khong c¢6 methionin & diu tan cung N. Cac vi tri dot bién
dugc mo ta béi cac hop trong trinh tw WT plFN-alpha trén bang, va trong bang ching
dugc mo ta béng hop “X”. Xa va Xy 1a nhu dugce xéc dinh trong dd thi. “abs” ¢6 nghia la

khong c6 mat.

FIG. 6 m6 ta cac dot bién E107 khac dugc tdng hop ¢ d6 serin (SEQ ID NO: 24),
serin-glyxin (SEQ ID NO: 25), va histidin (SEQ ID NO: 26) duogc bd sung vao & diu tin
cling amino cta bién thé pIEN-0. ¢6 pAF duge thé § E107 (duoc biéu thi bdi hop “X).

Xava Xy la nhu dugce x4c dinh trong dd thi. “abs” c6 nghia la khong c6 mat.
M6 ta chi tiét sang ché

“Dung” ¢6 nghia 1a tiém lwong hitu hiéu c6 tic dung tri liéu ctia cac hop chit va
céc ché pham chira cac hop chit da néu duogc boc 10 trong ban md ta nay. Dung c6 thé 1a

trong co (intramuscular - i.m) hoic duéi da (subcutaneous - s.c.). Luong bién thé pINF-
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a dugc dung s€ dugc dua ra dua trén trong lugng cua dong vat, vi du véi lon dang mang

thai nhén lugng 16n hon lgn méi sinh.
Ché pham duoc boc 16 ¢ day ciing ¢ thé duge dua vao lidu don hoic lo da lidu.

Lon dugc diéu tri bang cac phuong phéap duge mé ta & day 1a lon méi sinh, lon

dang mang thai (Ion nai con hodc lgn nai dang mang thai).

“Piéu tri”, “viéc diéu tri”, hodc “su diéu tri” c6 nghia la sy gidm hodc su thuyén
giam mot hoac nhiéu triéu ching c6 lién quan dén sy nhiém mot trong sb cac virus duoc
néu trong ban mo ta nay. Ché phdm nay ciing c6 thé duoc st dung trong san xuit thube
dé diéu tri nhiém virus & lon. Ché phém hodc thude c6 thé duge sir dung dé diéu tri cho

lon. Lon ¢6 thé 1 lon méi sinh hoac lon dang mang thai.

Duéi diy dé cap cu thé dén cac hop chét, ché pham chira cac hop chit nay,
phuong phap bao ché ché pham nay, va phuong phap st dung cac hop chit va cac ché
phdm nay dé didu tri cho lon (gidng lon hoac lon) bi nhiém virus.

Nhu duoc st dung & ddy va trong yéu cau bao ho kém theo, cac dang sb it "mét",
"cai" va "nay” bao gdbm ca dang sb nhiéu trir khi ngir canh chi rd theo cach khéc, va viéc

st dung sO nhié€u cling c6 thé bao ham ca viéc st dung so it.

" Axit amin tong hop" diing dé chi axit amin khong phai 1a mot trong 20 axit amin
thong thuong hoic pyrolysin hodc selenoxystein. Vi du vé cac axit amin tong hop nhur
vdy bao gdm, nhung khéng giéi han @, para-axetyl phenylalanin (pAF),
axetylglucosaminyl-L-serin, va N- axetylglucosaminyl-L-treonin. Dé biét thém vé cac
axit amin tong hop nay va viéc két hop va cai bién chiing, xem W02010/011735 va
W02005/074650,

Thuét ngit "36i teong" nhu dugce st dung & day, dung dé chi lon, dic biét 1a lon
nudi trong cac hd gia dinh (Sus scrofa domesticus hodc Sus domesticus) va c6 thé bao
gém lgn céanh cling nhu céc giéng duoc nuodi dé san xudt thit. “Lon”, “ho lon” hodc

“gidng lgn” ¢ nghia bao gom tat ca cac giong lon.
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Thuat ngit "luong hitu hiéu” nhu dugc sit dung dé chi lugng bién thé pINF-a
duoc ding ma né s& ngan ngira, diéu tri, hodc lam giam su truyén nhiém cta virus ¢ lon
tir dong vat di bj 1ay nhiém sang dong vét chua bi 1ay nhiém hodc s& ngin ngira, diéu tri
hodc 1am giam tridu chtng ctia bénh dugc giy ra boi sy 14y nhiém virus & lon. Céc bién
thé (pIFN-a) interferon alpha (pIFN-a)) & lon dugc boc 16 & ddy. Cac bién thé nay c6 cac
axit amin tong hop dwoc thé & cac vi tri khac nhau trén trinh tu IFN-0. & lon. Gen pIFN-a
Sus scrofa domestica (GenBank X57191) trong d6 trinh tir din duoc gach chan (cac gbe
1-23 cua SEQ ID NO: 3) dugc loai bé nhu dugc mo ta dudi day (hudng dau tan cung

amino dén carboxy):

MAPTSAFLTALVLLSCNAICSLGCDLPQTHSLAHTRALRLLAQMRRISPFSCLDH
RRDFGSPHEAFGGNQVQKAQAMAL VHEMLQQTFQLFSTEGSAAAWNESLLHQ
FYTGLDQQLRDLEACVMQEAGLEGTPLLEEDSIRAVRK YFHRLTLYLQEKSYSP
CAWEIVRAEVMRSFSSSRNLQDRLRKKE. (SEQ ID NO:3).

Trinh tu trudng thanh la:

CDLPQTHSLAHTRALRLLAQMRRISPFSCLDHRRDFGSPHEAFGGNQVQKAQA
MALVHEMLQQTFQLFSTEGSAAAWNESLLHQFYTGLDQQLRDLEACVMQEAG
LEGTPLLEEDSIRAVRKYFHRLTLYLQEKSYSPCAWEIVRAEVMRSFSSSRNLQD
RLRKKE (SEQID NO: 4). Trinh tu tin hi€u dugc gach chan & d4u tan cung N cua SEQ
ID NO: 3 ¢6 thé dugc thay b1 mot trinh ty tin hiéu khac hoac tham chi béng mot géc

methionin don 1€, vi du dé phién ma in vitro, tao ra trinh tu sau:

MCDLPQTHSLAHTRALRLLAQMRRISPFSCLDHRRDFGSPHEAFGGNQVQKAQ
AMALVHEMLQQTFQLFSTEGSAAAWNESLLHQFYTGLDQQLRDLEACVMQEA
GLEGTPLLEEDSIRAVRKYFHRLTLYLQEKSYSPCAWEIVRAEVMRSFSSSRNLQ
DRLRKKE (SEQ ID NO: 5) hodc c6 thé bao gdm céc gbc prolin hodc prolin-serin gitra
methionin dau tan ciing N va xystein (xem SEQ ID NO: 2). Cac trinh ty lién quan khac &

lon ¢6 thé dugce st dung.

Bién thé pIFN-a c6 cac axit amin tong hgp dugc dua vao mot trong so céc vi tri
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sau day trén Sus scrofa domestica (bang cach danh sd n6 theo trinh ty truéng thanh duoc
chira trong SEQ ID NO: 4): Q102 (SEQ ID NO: 6), E103 (SEQ ID NO: 9), E107 (SEQ
IDNO: 12),L112 (SEQ ID NO: 15), va Y136 (SEQ ID NO: 18) (dugc in dam va gach
chén & trén) va cling duoc mé ta trén cac FIG. 2-4. pINF-a truong thanh c6 thé c6 gbe
methionin & dau tan cung N (chéng han, géc 1 cia SEQ ID NO: 5) duogc tach loai trong
khi trudng thanh.

Céc axit amin tong hop va viéc két hop chung dugc thao ludn vi du trong
W02010/011735. Céc axit amin tong hop c6 thé dugc sit dung & Escherichia coli (E.
coli) (ching han, L. Wang, et al., (2001), Science 292: 498-500) va Saccharomyces
cerevisiae c6 nhan dién hinh (S. cerevisiae) (chéng han, J. Chin et al., Science 301: 964-

7 (2003)), cho phép két hop céc axit amin tong hop vao protein in vivo.

Trong s6 nam (5) bién thé thay thé axit amin tong hop c¢6 hoat tinh sinh hoc (su
thé pAF & mot trong s6 nam gbc E103, E107, L112, Y136, hodc Q102 duge gach chin
trong trinh tu dudi day), cac bién thé nay c6 thé duoc cai bién tiép bang cach cai xen cac
axit amin & ddu t4n cing N cua phan tir. Vi dy, prolin (Pro) hodc prolin-serin (Pro-Ser)

¢6 thé duoc cai xen giita Met & dau tn cing N va Cys.
Dang truéng thanh cuia cac bién thé s& khong chira methionin ¢ dau tan ciing N.

Phuong phép tao ra pINF-a polypeptit dugc lién két voi polyme hoa tan trong
nuée duge mo ta & day. “Pegyl hoa” va “duge pegyl hoa” duoc dung dé dé cap dén viée
lién két cong hoa tri ciia axit amin tong hop da néu véi phan ti polyetylen glycol (PEG).
Phuong phép c6 thé bao gdm cho pINF-a polypeptit phan Iap chira axit amin tong hop

tép xtic voi polyme hoa tan trong nuée chira gbe phan tmg véi axit amin téng hop.

Phan tir poly(etylen glycol) ¢6 thé c6 phan tir lwong nim trong khoang tix 0,1 kDa
dén 100 kDa. Phan tit poly(etylen glycol) c¢6 thé c¢6 phén tir luong nam trong khoang tir
0,1 kDa dén 50 kDa, 20 kDa dén 40 kDa, va gi tri s6 nguyén bt ky nam trong khoang
tir 25 kDa dén 35 kDa. Phan tir poly(etylen glycol) c6 thé c6 phén tir lwong khoang 30
kDa. Phan tir poly(etylen glycol) ¢6 thé 1a phan tr mach thing c6 phén tir lvong nim
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trong khoang tir 0,1 kDa dén 50 kDa, 20 kDa dén 40 kDa, va gia trji s6 nguyén bét ky
nam trong khoang tir 25 kDa dén 35 kDa. Phan tir poly(etylen glycol) c6 thé 1a phan tir
mach thing c¢6 phan ti lugng 30 kDa. Phén tir poly(etylen glycol) c¢6 thé c6 mot nhom
aminooxy c¢6 kha ning phan mg v6i nhém axetyl trén axit amin tong hop. Phan tir
poly(etylen glycol) c6 thé 1a PEG mach thang dugc hoat héa aminooxy 30 kDa c6 kha

nang tao lién két oxim véi mach bén axetyl cia para-axetylphenylalanin.
Mot pINF-o, c6 PEG mach thing khoang 30 kDa gén véi gdc pAF.

Bién thé duoc néu o trén va dudi dy c6 thé duoc két hop tiép vao ché pham véi
cac ta duge, chit 6n dinh, chit dém khac nhau, va cac hop phan khac dé ding cho dong
vat. Viéc nhan biét cac ché phim thich hop vé d6 6n dinh, viéc dung cho dong vat, va
hoat tinh khong phai 14 van dé don gian. Thay vao d6, ché phim nay phai duoc 1am thich
tmg v6i mdi hop chét, cAn phai tinh ché hop chit nay, can c6 chit 6n dinh dé duy tri hop
chét nay, va cac hop phan phbi ché khac nhau khac.

Céc mudi thich hop dé bao ham trong ché pham nay bao gom natri clorua, kali

clorua hoac canxi clorua.
Natri axetat ¢ thé duoc sir dung lam chat dém va/hodc chét 6n dinh.

Céac chit dém thich hop c6 thé bao gém dém phosphat-xitrat, d€m phosphat, dém
xitrat, L-histidin, L-arginine hydroclorua, dém bicacbonat, dém suxinat, dém xitrat, va

dém TRIS, ¢ dang mot minh hodc t hop.

Ché pham nay ciing c6 thé bao gdm chét chéng dong lanh. Chit chdng dong lanh
c¢6 thé bao gdm chit chdng dong lanh dwoc chon tir nhém gdm hydroxypropyl-p-
xyclodextrin (HPBCD), sucraloza, va polyvinylpyrolidon 4000 (PVP 4000).

Ché pham nay c6 thé tiry ¥ bao gdm chit hoat dong bé mit. Cac chat hoat dong bé
mit thich hop bao gém polysorbat (ching han, polysorbat 80), dodexyl sulfat (SDS),

lexitin & dang mdt minh hodc td hop.

Ché pham c6 thé 12 ché phdm chtra nude hodc ¢ dang ché phim 16ng dugce hoan
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nguyén hodc & dang bot. Ché pham c6 thé duge bao quéan tiép trong lo nhé hodc trong

hop hoic trong xy-lanh v tring duoc nap sin dé dung ngay cho dbi tuong.

Do pH cua ché phdm c6 thé nam trong khoang tir 4,0 &én 7,0 hodc 4,5 dén 6,5 khi

ché phdm 14 & dang 10ng.

Nhiém virus thich hop c6 thé dugc diéu tri bao gdm nhung khong gi¢i han &
coronavirus, pestivirus (virus cim lon hoic bénh cim lon ¢6 dién (classical swine fever
- CSF)), coronavirus gdy viém da day-rudt c6 thé truyén nhiém (transmissible
gastroenteritis coronavirus - TGEV), arterivirus & lon (PoAV), virus hdi chimg hé hip
va sinh san & lgn (porcine reproductive and respiratory syndrome virus - PRRSV),
circovirus ¢ lgn (porcine circovirus - PCV), virus gay dich tiéu chay & lon (porcine
epidemic diarrhea virus - PEDV), bénh virus tay chan miéng (foot and mouth disease
virus - FMDV), coronavirus & lgn nhu deltacoronavirus ¢ lon (PDCoV), va virus cim &

lon (swine influenza virus - SIV).

Viéc ding bién thé hodc ché phdm chira bién thé c6 thé 14 liéu don hodc lidu don
duoc theo sau béi lidu thir hai 7 dén 21 ngay sau lidu thir nhét, ching han khoang 14
ngay sau liéu thir nhit. Pong vat duoc ding bién thé v6i luong bién thé tir khoang 25
ng/kg dén khoang 150 pg/kg bién thé trén mot kg thé trong dong vét. Khoang luong bién
thé pINF-a hitu hiéu khac 1a tir khoang 50 pg/kg dén khoang 100 pg/kg thé trong dong
vat. Bién thé c6 thé dugc ding trong ché phdm hodc dung nhu n6 von c6. Bién thé nay
¢6 thé duogc dung mot lan vi du truGe dgt bung phat dich. Bién thé cling c6 thé duoc
dung sau khi bung phat dich virus cho dan dé ngan ngira t6n that tiép theo cho dan. Bién
thé hoic ché phdm chira né c6 thé duge ding 14n thir hai. Lan sir dung thi hai ¢6 thé tir
khoang 7 dén khoang 21 ngay sau lan str dung l4n tht nhat, vi du 14 ngay sau lan dung
1an thtr nhat. Cac 1an ding tiép theo c6 thé dwoc du tinh néu cin dé giam hodc ngan

nglra bénh c6 lién quan dén sy nhiém virus.

Nguoi 6 trinh do trung binh trong linh vire k¥ thuat s& hiéu rd ring cac cai bién
va bién thé khac nhau ¢6 thé dugc tao ra ma khong di tréch khoi tinh thin hodc pham vi

ctia cac ché pham, hop chét, va cac phuong phap dugc boc 16 & day. Do do, sang ché du
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dinh bao ham cé nhitng phwong 4n cai bién va bién thé d6, mién 13 ching nam trong

pham vi ctia yéu cau bao ho dinh kém va céc phuong 4n twong duong cua ching.
Vi du thwe hién sang ché
Vi du 1: Bién thé pAF

Muoi mot (11) bién thé pAF duogc tao ra va dugc so sanh vai pINF-a kiéu dai
(wt). Trong s6 chung, ba bién thé pINF-o bi dimg khong thtr nghiém tiép do cac van dé
lién quan dén su biéu hién/su san xuét protein 1a kém dbi véi cac axit amin tdng hop

duoc thé & cac diém khac nhau trong pINF-o.

AXID2820 c6 plasmit pKG0083 v6i pIFN-a-E107amber va doan cai xen prolin-
serin & dau tan cing N (Fig. 1). Viéc danh sd cac gbc da duoc chuan hoa theo trinh tu
pIFN-a kiéu dai (SEQ ID NO:4). Trinh ty axit amin cta interferon a-1 kiéu dai & lon
thu dugc tir GenBank (s6 truy cap X57191). Trinh tu axit nucleic twong tmg dugc tong
hop va dugc tao dong vao vecto biéu hién. Codon két thiic amber (TAG) duoc cai xen &
codon axit glutamic twong g vdi vi tri axit amin 107 (hodc cac vi tri khac nhu dugce
chi ra) ctia ving ma hoa kiéu dai truéng thanh. Cac axit nucleic ma hoa Pro-Ser duoc cai
xen & cac dau tan ciing amino sau codon methionin khéi diu (AUG). Dé x4c nhan rang
viéc tao dong va sinh dot bién tiép theo c6 xay ra nhu mong doi ma khong tao ra cac dot
bién khong mong mubn hay khong, toan b trinh tu ADN plasmit cia pPKG0083 duogc
lap trinh tu.

Tam (8) bién thé pINF-a trong bang 1 ¢6 kha ning biéu hién protein. Tom bién
thé nay ciing duoc pegyl héa voi PEG mach thing dugc hoat hoa aminooxy 30 kD. Viéc
pegyl héa bién thé dugc theo sau béi viée didu chinh dung dich protein (& ndng do
protein bang khoang 20 mg/mL hodc 16n hon) dén do pH 4,0 bang axit axetic bang 10%.
Axetic hydrazit dugc bd sung dén ndng d6 cubi 100 mM va oxyamino PEG duoc bd
sung v6 ty 1& phan ttr gam nam trong khoang 1:1 va 2:1, hodc 1én dén khoang 8:1, tuong
ting v&i bién thé pINFo. Phan ting duoc dé tién hanh trong 1-3 ngay & 28-30°C trong
bong tdi. Dép tit phan img biang cach pha lodng hdn hop phéan tng 5 14n bang dung dich
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natri axetat 30 mM, do pH 5,0. 8 bién thé d4 pegyl hoa nay dwoc phan tich bang cach st
dung séc ky loai trir theo kich thudc (size exclusion chromatography - SEC), nhu duogc
chi ra trong bang 1. Bién thé pINF-a 14 giéng nhu pINF-o kiéu dai chi khac 13 ¢6 su thé
pAF & gbc duoc chi ra, chang han, His7 duoc thé bang pAF, Arg34 dugc thé bing pAF
va turong tu. Nong do protein dugc tinh bing mg/mL. “RP” 1a pha dao (nghia 12 sic ky
pha ddo, hoac RP-HPLC).

Bang 1. San xuét bién thé pIFNa duogc pegyl hoa.

MAu Nong do protein | % dinh chinh | % Monome
(mg/mL) theo RP theo SEC

pIFN-o wt 1,5 69.4 99,5

SEQ ID NO: 4

pIFNo-H7-PEG30 2,6 67,0 94,7

SEQ ID NO: 21

pIFNo-R34-PEG30 2,2 73,8 99,6

SEQ ID NO: 22

pIFN0-Q102-PEG30 1,9 68,1 97,7

SEQ ID NO: 6

pIFNo-E103-PEG30 2,1 58,2 96,3

SEQ ID NO: 9

pIFNa-E107-PEG30 1,9 60,2 98,2

SEQ ID NO: 12

pIFNo-L112-PEG30 3.4 60,1 98,3

SEQ ID NO: 15

pIFNa-Y136-PEG30 2,1 51,9 99,1

SEQ ID NO: 18

pIFNo-H40-PEG30 1,9 52,1 98,7

SEQ ID NO: 23

SEC dugc thuc hién bang cach sir dung hé théng HPLC c6 kha ning phat hién & nhidu
buéc séng (Agilent 1100 hodc 1200, hodc hé thdng twong duong). Pha dong 1a kali
phosphat 200 mM, kali clorua 250 mM, d6 pH 6,0, 10% isopropanol (IPA).

8 bién thé nay duoc danh gia trong thir nghiém hoat tinh sinh hoc in vitro. Kit thir
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nghiém interferon sin c6 trén thi trudng iLite™ hulFNa do Pestka Biomedical
Laboratories, Inc. (Piscataway, NJ, USA) cung cip duoc sir dung dé danh gia hoat tinh
sinh hoc ctia pIFN-a. S6 1an giam hoat tinh cua bién thé PEG dugc tinh toan so véi
protein Ambrx WT nhu sau:

EC50 bién thé PEG

$6 Ian giam hoat tinh bién thé PEG =
EC50 Ambrx WT

Nhu dugc chi ra trong bang 2, trong s6 tam bién thé duoc thu nghiém, ba bién thé

pINF-0 c6 hoat tinh vé co ban kém hon pINF-o kiéu dai chua duoc pegyl hoa:

Bang 2.
. oA .. A EC50
Tl;gp“-" Miu thir  |>° éan’lll f:)ag‘éiV:VhT"?t [ng/mL] ciia| EC50 [ng/mL] ciia
nghiém Mau thit | Ambrx WT pIFNa
hang pIFNa ‘n
nghiém
pIFNa E103-
1 PEG30K 8x 184 22
pIFNa L112-
2 PEG30K 15x 475 32
pIFNaa E107-
3 PEG30K 23x 731 32
pIFNao Y136-
4 PEG30K 26x 874 33
pIFNaa Q102-
5 PEG30K 32x 693 22
pIFNao H40-
6 PEG30K 171x 5662 33
pIFNao H7-
7 PEG30K 387x 8761 23
Khong
co hogt | pIFNao R34- Khéng co
tinh PEG30K Khong co hoat tinh |  hoat tinh 23

Mau ddi chimg pIFN-a kiéu dai khéng chira peptit tin hiéu, khong duoc cai xen
céc axit amin (Methionin, prolin hodc Serin) & diu tan ciing N, khong c6 su thé pAF dbi

v6i axit amin bat ky, va khong duoc pegyl hoa (SEQ ID NO: 4).

Két qua cua cac thi nghiém nay, bién thé pIFN-a da dugc pegyl hoa co su thé
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pAF 6 H40 (SEQ ID NO: 23), H7 (SEQ ID NO: 21), va R34 (SEQ ID NO: 22) duong
nhu khéng phai bién thé pIFN-q hiru hiéu dé diéu tri nhiém virus & lon, do hoat tinh cuia

chiing thap so véi kiéu dai trong thir nghiém iLite ™ hulFNa.

Phén tich RP-HPLC d6i vé6i ca bién thé da dugc pegyl hoa va bién thé chua dugce
pegyl hoa bang cach st dung pha dong A (0,05% TFA / nudc) va pha dong B (0,05%
TFA / ACN).

Vi du 2: Thit nghiém in vivo

Mudi tam chudt céng Sprague Dawley (n=3 nhém) duoc cho dung liéu & 0,2
mg/kg m&i mau trong 6 mau thir nghiém (duogc tai tao huyén phu trong 20 mM natri
axetat, pH 5,0, 100 mM NaCl, va 5% glyxerol) dudi da ¢ phan gay ctia cd clia chiing, &
xa 6ng thong: (1) pIFNa-E103-PEG30K (SEQ ID NO: 9 d3 duogc pegyl hoa) (2) pIFNa-
L112-PEG30K (SEQ ID NO: 15 da dugc pegyl hoa), (3) pIFNa-E107-PEG30K (SEQ
ID NO: 12 d3a dugc pegyl héa), (4) pI[FNa-Y136-PEG30K (SEQ ID NO: 18 da dugc
pegyl hoa), va (5) pIFNa-a-Q102-PEG30K (SEQ ID NO: 6 da dugc pelgyl hoa).

Bién thé pIFN-a duoc hoa tan trong 20 mM natri axetat & d6 pH 5,0, 100 mM
NaCl va 5% glyxerol. Mdi dong vét duoc tiém dudi da (nghia 13, trong giy) bang mot
trong s6 5 bién thé hoic pIFN-a kiéu dai (trong tw nhu cac bién thé duoc st dung trong

vi du 1), vi vay tao thanh 6 nhém thtr nghiém gém 3 con chudt céng mdi nhém.

Thoi diém 14y mau 1a: truée khi dung lidu va sau khi dung lidu ¢ 1 gio, 6 gio, 24
gio, 48 giv, 72 giv, 144 gio, 192 gio, va 240 gid sau khi dung liéu. Mau méu dwgc thu
nhan qua mot 6ng thong tinh mach ¢ hodc tinh mach du6i bén hodc & thoi diém két
thiic thi nghiém bang cach chadm qua tim va dugc xtt 1y bang cach dé mau dong va loai
b6 huyét twong thu duoc. Nong do ciia mdi bién thé pIFN-a duoc pegyl héa dugce xac
dinh bang cach sir dung thir nghiém gin két phédi tir c6 sir dung khang thé bt giit don
dong khang PEG va khang thé phat hién da dong ¢ dé khang IFN-a lon. AUClast, Cimax,
Tmax dugc tinh toan béng cach phan tich dit liéu tho thu dugc c6 sir dung phﬁn mém md

hinh héa WINNONLIN® PK (Pharsight Corporation, nay la Certara USA, Inc.). Su
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phoi sang (AUCs) clia bién thé da duoc pegyl hoa duge chia cho sy phoi sang cia
pIFN kiéu dai (WT pIFN) dé thu dwgc chénh léch theo s 1an. Két qua dbi véi cac bién
thé da duoc pegyl hoa 1 nhu sau trong bang 3:

Béng 3. Sinh kh dung cua bién thé IFN-o, da duoc pegyl hoa.

Chénh I¢ch | Nong T 1 wée
Hoo chit | Pone vat AUCpst | theo solan | d0 t0i | Tmax tinh
op g 50 v6i pIFN |da Cumax
(ng*h/mL) | kiéudai |ng/mL) h h
PEG Q102 | Trung
pIFNo. binh 12500 133 339 24 16,3
SD 686 14,4 0 2,10
PEG E107 Trung
pIFNG binh 9420 100 246 24 17,6
SD 2590 77,6 0 3,93
PEGLI112 Trung
pIFNo. binh 6000 64 165 24 12,7
SD 510 15,6 0 1,11
PEG E103 Trung
pIFNo. binh 5210 55 147 18 11,7
SD 365 12,5 10,4 0,479
PEG Y136 Trung
pIFNo. binh 5140 55 141 24 12,4
SD 788 232 0 0,987
WT plFNa Trung
SEQIDNO: 4 | binh )42 ! 1] 1 NE
SD 49,3 , 49,9 0 NC

“DN” 1a “liéu dugc chudn héa”; don vi d6i v6i DN AUCs 12 (ng*h/mL)/(mg/kg)
va d6i v6i DN Crax 12 (ng/mL)/(mg/kg). Cmax duoc ding dé tinh toan chu ki ban huy.
Tuy nhién, bién thé pIFN-a dd duoc pegyl hoa E107 ¢6 chu ky ban hiiy cao nhat trong s
nam (5) bién thé nay. “NC” c6 nghia la “khong tinh toan duoc” do cac ndng dd ¢6 thé do

duoc chi ¢ hai thoi diém.

R rang 13, su phoi sang (lién quan t6i AUChg) 12 cao nhat d6i véi PEG30K-
Q102 va PEG30K-E107, va nhu dugc thé hién trong bang theo thir t phoi sang giam
dan. T4t ca nam bién thé pIFN-a duoc thir nghiém c6 do phoi sang déi véi pIFN-o 16n

hon dang pIFN-a kiéu dai (SEQ ID NO: 4). Tumax thuong duoc quan sat & 24 gid sau
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dung lidu dbi v6i bién thé pIFN-a da duoc pegyl hoa so v6i 1 gidr sau khi ding lidu dbi
v6i pIFN-o0 kiéu dai. D6i v6i thi nghiém nay, Cmax duoc ding dé tinh toan chu ky ban
hity do céc diém dir liéu khong du & pha két thuc. Do thoi gian tai Cmax khong dai dién

cho pha loai trir thuc, chu ky ban hty uéc tinh cin dugce xem nhu 1a gia trj xap xi.
Cén lwu y rang su khac nhau vé loai khong anh hudng dén kiéu nghién ctru nay.
Vi du 3: Mb ta dic trung su nhiém tap vé miat san pham dbi voi pIFNa-E107pAF

Dua trén pho khéi (mass spectroscopy - MS) ciia pIFN-aA-E107 (SEQ ID NO:
12), c6 cac dang axetyl hoa, dang 58 Da va cac tap chat oxy hoa. Bién thé tré nén duoc
axetyl héa trong qué trinh téng hop bén trong chung san xuit E. coli. Vi vy, mét
phuong 4n lira chon dé san xut pIFN-0A-E107 13 b6 sung axetyltransferaza & thoi diém
thich hop trong qua trinh san xudt hoic s dung loai bo ribosom-protein-alanin
axetyltransferaza (RimJ) (axetyltransferaza & dau tan cung N). Ngoai ra, sic ky quy mo
nhé va 16n c6 thé duoc st dung dé tinh ché. Theo cach khac va nhu duoc chira & day,
trinh tw dau tan cing N ¢6 thé dugc cai bién tiép dé ngan ngira sy axetyl hoa xay ra hoan

toan & bién thé.

Déi v6i phurong tién sic ky, mot phwong phap 1 st dung CAPTO Adhere Impres
(GE Healthcare Lifesciences), ma 1a phuong tién sic ky BIOPROCESS da phwong thirc
trao doi ion manh (nhya). Phuong phép nay duoc st dung véi pha dong gdm 25 mM
amoni axetat (¢ do pH 6,5), nap bién thé pIFN-a chua dugc cai bién (nghia la chua dugc
pegyl hoa) vao ¢ ndng do 1-5 mg/mL nhua. Cot duge rira bang 5 1an thé tich cot (CV)
amoni axetat 25 mM & do pH 6,5. Rira giai bién thé pIFN-0.A v6i gradient tuyén tinh dén
100% dung dich dém rtra giai (axit axetic 5 mM), va 0-100%B trén 40 CV, nho do6 cac
dinh pIFN-a d& oxy hoa dugc loai bd. Dinh 1 ¢6 pIFN-a khong bi axetyl hoa xystein &
dau tan cing N, trong khi dinh 2 chua dang duoc axetyl héa (+42 Da), dang +58 Da,
dang +58+1 Ox (c6 thé 1a cac loai chi duoc oxy hoa mot 1an va duogc axetyl hoa), va

dang +58Da+2 Ox (c6 thé 1a dang dugc axetyl hoa vai it nhit hai 14n oxy hoa).

Do céc két qua nay, prolin dugc cai xen ¢ cac dau tan cung amino cua pIFN-o dé
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ngan ngua cac dang axetyl héa. Vi vay, Pro-pIFNa-E107pAF (SEQ ID NO: SEQ ID
NO: 13) duogc tao ra. Dé 1am 16, viéc danh sd cac vi tri axit amin thuong bt dau véi
xystein dau tan cing N (C1). Prolin dugc bd sung vao tré thanh gbc -1, va methionin
dau tan cing N (néu c6) tré thanh gbe -2. Su cai xen Pro-Ser cling ¢6 thé dugc thuc
hién, trong d6 peptit chira serin ¢ vi tri -1, prolin & vi tri -2, va c6 thé 12 mot methionin &
Vi tri -3 so v6i xystein dau tan cing N. Viéc bd sung prolin gitp loai bé cac dinh khac
duoc nhan thdy d6i véi cac bién thé da biét trude day khi dugc phan tich bang phuong

phap khéi phd.

Trong bang 4 dudi day, Pro-pIFNa-E107pAF c6 prolin ¢ du tan ciing N va su
thé pAF trén E107. Hoat tinh ciia bién thé Pro-pIFNa-E107pAF dugc so sanh véi hoat
tinh ctia bién thé khong c6 su bd sung prolin & diu tin cing N, pIFNa-E107pAF. Bién
thé ¢6 prolin duoc bd sung c6 it bién thé duoc axetyl hoa va oxy héa hon. Luu y cac

bién thé nay khong duoc pegyl héa va ching khong bao ham trinh ty tin hiéu methionin.

Béang 4.
Pro-pIFNa-E107pAF | pIFNa-E107pAF
EC50, ng/mL EC50, ng/mL
Lan chay 1 6,46 8,08
Lan chay 2 4,55 7,01

Vi du 4: C4c bién thé khac ¢ dau tan cing N

Cin cit vao thanh céng véi viéc bd sung prolin vao diu tan cing N cia pIFNa-
E107pAF, cac bién thé khac & diu tan cing N ciing dugc danh gid bao gdm bd sung
serin (Ser, S), bd sung Pro-Ser (PS), bd sung His (H), va bd sung Ser-Gly (SG) vao
pIFNo-E107pAF. Céc bién thé khac & dau tan cing N nay khong dugc pegyl hoa. Sau
do, hoat tinh ctia cac bién thé khac & dau tan cung N (déu 1a bién thé E107-pAF) duoc
danh gia trong thtr nghiém sinh hoc in vitro bang cach st dung kit iLite ™ hulFNo. do

Pestka Biomedical Laboratories dugc mé ta & trén cung cip va két qua duoc trinh bay
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trong bang 5.

Bang 5.

Dot bién EC50 (ng/mL)
Pro-pINFa 18,3
SEQ ID NO: 13

S (-1) pINFa 34,2
SEQ ID NO: 24

SG (-2/-1) pINFo, 69,1
SEQ ID NO: 25

PS (-2/-1) pINFa 28,7
SEQ ID NO: 14

H (-1) pINFa 25,4
SEQ ID NO: 26

Pro-pINFa la bién thé c6 prolin dugc bo sung & cac dau tan cung amino giita

methionin (trong peptit chua trudng thanh) va xystein.
Vi du 5: Su lién hop ctia bién thé pINF-a véi PEG

Bién thé pINFa-PS-E107 (SEQ ID NO: 14) thu duoc tir phin gom sic ky Capto
sau khi sir dung séc ky Capto theo hudng dan ctia nha san xuét va 0,2 M glyxin duoc bd
sung vao dang tinh ché nay. P pH ciia hdn hop dugc didu chinh dén 4,0 bang axit
axetic. Tiép theo, bién thé pINF-o dugc c6 dic dén 8,2 mg/mL bang cach st dung thiét
bi loc ly tim Amicon Ultra theo huéng dan ctia nha san xuit. Khi da c6 dic, PEG mach
théng 30K (PEG c¢6 thé duoc mua trén thi truong tr NOF America Corporation hodc
EMD Merck ching han) duoc bd sung 6 ty 18 phan tir gam pEG : bién thé pINFa 14 8:1.
Tiép theo, hdn hop PEG / bién thé pINF-o dwoc G & 28°C trong khoang 18 gidr. Phuong
phép nay tao ra >95% bién thé pINF-o da dugc lién hop véi PEG sau 18 gid 1.

Tiép theo, bién thé da dugc pegyl héa (pINFa-PS-E107-PEG30K) c6 thé duoc
tinh ché nhu sau. Cot SP650S Tosoh 143 mL ¢6 thé duoc sir dung dé tinh ché bién thé

-20-



36084

da pegyl hoa bang cach sir dung pha dong gom:
A: 30 mM natri axetat, pH 5,0
B: 30 mM natri axetat, 5% etylen glycol, pH 5,0
0 dén 100% B trén 20 thé tich cot.
Vi du 6: Thir nghiém so sanh cac bién thé khac nhau & ddu tin cing N

Thir nghiém hoat tinh duoc thuc hién dbi voi mot sé bién thé & ca cac dang da
dugc pegyl hoa (PEG mach thing 30 KDa) va chua dugc pegyl hoa dé danh gia anh
huéng ciia sw pegyl héa dén bién thé c6 pAF dugc thé § E107 va cé prolin-serin & cac
dau tan cing amino (SEQ ID NO: 14). Két qua duoc dua ra dudi dy trong bang 6. Cac
gia tri néng do protein, SEC, RP, va EC50 dugc x4c dinh nhu da thdo luan trén day.
pIFNo-P-E107-pAF duoc dung lam mAu so sanh dé phan anh két qua dbi vai protein

khong mé& rong dau tan cung amino.

Bang 6.
Mau Nong do | SEC% RP% dinh | EC50 (ng/mL)
protein Monome | chinh
(mg/mL)
pIFNo-PS-E107-pAF 8.2 99,8 84,8 5,96
pIFNa-PS-E107- 7,3 99,0 98,2 409,7
30KPEG
pIFNa-P-E107-pAF 4,27
pIFNo-P-E107-30KPEG | 3,3 99.3 99,7 641,2

Trong khi kiém tra dac tinh ctia bién thé, nhan thay 14 norleucine da bi két hop
khong dung. Norleucine duoc biét 12 bj két hop khong ding & axit amin methionin khi
1én men & mét do cao biang E. coli. Diéu nay duoc quan sat khi qué trinh 1én men dugc
thuc hién. Su két hop norleucine dugc gidm béng cach str dung mot hodc nhiéu budc sau

day: nap dung dich véi methionin, Ién men v4i moi truong phirc hop so véi mai trudng
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da x4c dinh (méi truong phirc hop 6 mot hodc nhidu hop phan khéng xac dinh trong d6
bao gdm nhung khong gi6i han & glyxerol, mubi, axit amin, vitamin, dich chiét ndm
men, dich thuy phan thuc vat va dong vat, pepton, va trypton), va/hodc lam gidm nhiét
d6 ctia hdn hop phan Gmg sau cam tng. L-methionin duge bd sung vao mdi trudng theo
mé ¢ ndng do 1,2 mM ciing nhu dugc nap lién tuc qua dung dich nap chira 20 mM L-

methionin.

Bién thé pINF-a chiu su kiém so4t ctia gen khai ddu T7. Viéc bd sung arabinoza
(chét cam mg) vao qua trinh 1én men dan dén dong thac ma cho phép san sinh ra bién
thé. Vi vdy, sau cam ng c6 nghia 13 sau khi cht cam tng, trong trudng hop nay la

arabinoza, dugc thém vao.

Vi du 7: Anh huéng cta viéc 1am tan gi4 lanh dong dén cac bién thé da dugc pegyl hoa

va chua dugce pegyl hoa

Céac mau duoc lam lanh déng va tan gia theo nam chu trinh bang cach 1am tan gia
& 0°C trong cac dng nghiém 1,5 mL va lam tan gia trong bé nuéc & nhiét do trong
phong. Khéng quan sat thiy anh hudng dang ké dbi v6i bién dang protein phan tir luong
cao (HMW) so véi nam chu trinh tan gia lanh nhu chig t6 trong bang 7 dudi day:

Bang 7.
pIFNa-PS-E107pAF pIFNa-PS-E107-30KPEG
Chu trinh lanh | % dinh chinh | %HMW % dinh chinh | % HMW
dong/tan gia
0 99,8 0,2 99,0 0,7
1 99,8 0,2 99,0 0,8
3 99,8 0,2 99,0 0,9
5 99,8 0,2 99,0 0,9

Bang 7 md ta sy khac nhau gifra cac bién thé da dugc pegyl hoa va chua duoc pegyl hoa

c6 prolin-serin & dau tan ciing N ciing nhu pAF duoc thé 6 E107, trong d6 bién thé nay
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c6 su cai xen prolin-serin & cac du tin cing amino (pIFNo-PS-E107-30), nghia la ¢ cac

gbe -2 va -1.
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YEU CAUBAO HO
1. Bién thé interferon-a (pINF-a) & lon chua:

XaXpCDLPQTHSLAHTRALRLLAQMRRISPFSCLDHRRDFGSPHEAFGGNQVQKA
QAMALVHEMLQQTFQLFSTEGSAAAWNESLLHQFYTGLDQQLRDLEACVMQE
AGLEGTPLLEEDSIRAVRKYFHRLTLYLQEKSYSPCAWEIVRAEVMRSFSSSRNL
QDRLRKKE (SEQID NO: 1), trong d6 gbc E103, E107, 1112, Y136, hodc Q102 (d4nh

s6 d6i véi SEQ ID NO: 4) duoc thé bang axit amin tong hop; va

trong d6 X.Xs khong phai 1a cac axit amin, Prolin duy nhat hoic Prolin-Serin.

2. Bién thé pINF-a theo diém 1, trong d6 axit amin téng hop 14 para-axetyl-phenylalanin
(pAF).

3. Bién thé pINF-a theo diém 1, trong d6 bién thé nay 1a SEQ ID NO: 7.

4. Bién thé pINF-o theo diém 1, trong d6 bién thé nay 1a SEQ ID NO: 10.
5. Bién thé pINF-a theo diém 1, trong d6 bién thé nay 1a SEQ ID NO: 13.
6. Bién thé pINF-a theo diém 1, trong d6 bién thé nay 1a SEQ ID NO: 16.
7. Bién thé pINF-a theo diém 1, trong d6 bién thé nay 1a SEQ ID NO: 19.
8. Bién thé pINF-a theo diém 1, trong d6 bién thé nay 1a SEQ ID NO: 8.

9. Bién thé pINF-a theo diém 1, trong d6 bién thé nay 1a SEQ ID NO: 11.
10. Bién thé pINF-o. theo diém 1, trong d6 bién thé nay 1a SEQ ID NO: 14.
11. Bién thé pINF-a theo diém 1, trong do bién thé nay 1a SEQ ID NO: 17.
12. Bién thé pINF-a theo diém 1, trong do6 bién thé nay 1a SEQ ID NO: 20.
13. Bién thé pINF-o theo diém bat ky trong s6 cac diém tir 1 d&én 12, trong d6 axit amin

téng hop duoc pegyl hoa.
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14. Bién thé pINF-a theo diém 13, trong d6 bién thé pINF-a da dugc pegyl hoa dugce
pegyl hoa véi PEG tir khoang 5 kDa dén 40 kDa.

15. Bién thé pINF-a theo diém 14, trong d6 PEG 1a PEG 30 kDa.
16. Bién thé interferon-a & lon (pINF-0) chira:

PSCDLPQTHSLAHTRALRLLAQMRRISPFSCLDHRRDFGSPHEAFGGNQVQKAQ
AMALVHEMLQQTFQLFSTEGSAAAWNESLLHQFYTGLDQQLRDLEACVMQEA
GL-pAF-
GTPLLEEDSIRAVRKYFHRLTLYLQEKSYSPCAWEIVRAEVMRSFSSSRNLQDRL
RKKE (SEQ ID NO: 14), trong d6 gbc tuong tng v6i E107 (danh sb dbi voi SEQ ID
NO: 4) dugc thé bang para-axetyl-phenylalanin (pAF) va gbc pAF di néu duogc pegyl
héa v6i PEG mach thing 30 kDa.

17. Ché phdm chira bién thé pINF-a theo diém bat ky trong s cac diém tir 1 dén 16,
chira 20 mM natri axetat, 100 mM natri clorua, 5% glyxerol & 46 pH 5,0 va c6 do chuin
bién thé pINF-a nam trong khoang tir khoang 2,0 dén khoang 6,0 g/L.

18. Phuong phép diéu ché bién thé pINF-a theo diém 1 bao gém cac budc:
(a) tinh ché pINF-a;

(b) hoa tan bién thé pINF-a da tinh ché trong 50 mM Tris, 6M guanidin &
do pH 8;

(c) Ui bién thé pINF-o da duoc hoa tan ¢ nhiét d6 trong phong trong 16-24
gi0 trong 20 mM Tris, 1M arginin, 10 mM methionin (met), l mM EDTA
& do pH 8.0;

(d) loai bo bién thé da dwoc axetyl hoa con lai;

(e) cho bién thé pINF-a lién hop v6i PEG 6 ty 18 gitta PEG va protein nam
trong khoang 1:1 dén 1:2; va
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(f) tinh ché bién thé pINF-a da dugc pegyl hoa.

19. Lo da lidu chtra ché phdm theo diém 17.
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1

168

PRT

Trinh ty nhan tao

Polypeptit téng hop

d4u hiéu hén tap
(1) ..(1)
Xa 13 Pro hodc khéng cdé mat

didu hiéu hdén tap

(2)..(2)

Xb 1& Pro, Ser hoic khéng cb6 mdt, trong dd khi Xb khéng cé6 mdat,
Xa khéng cé mdt, khi Xb la Pro, Xa khéng cé6 mat, va khi Xb la
Ser, Xa la Pro

didu hiéu hén tap
(104)..(104)
c6 thé duoc thé bang axit amin tdéng hop

DAU HIEU HON TAP
(105)..(105)
c6 thé duoc thé bdng axit amin téng hop

DAU HIEU HON TAP
(109)..(109)
c6 thé duoc thé bing axit amin tdéng hop
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<220>
<221>
<222>
<223>

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

<400>

DAU HIEU HON TAP
(114)..(114)
c6é thé duoc thé bang

DAU HIEU HON TAP
(138)..(138) \
c6 thé duoc thé bang

1

Xaa Xaa Cys

1

Leu

Asp

Gln

Gln

65

Glu

Asp

Leu

Leu

Ile
145

Arg

His

Val

50

Thr

Ser

Leu

Leu

Thr

130

val

Leu

Arg

35

Gln

Phe

Leu

Glu

Glu

115

Leu

Arg

Asp
Leu
20

Arg
Lys
Gln
Leu
Ala
100
Glu

Tyr

Ala

Leu

Ala

Asp

Ala

Leu

His

85

Cys

Asp

Leu

Glu

Pro

Gln

Phe

Gln

Phe

70

Gln

Val

Ser

Gln

Val
150

Gln

Met

Gly

Ala

55

Ser

Phe

Met

Ile

Glu

135

Met

36084

axit amin téng hop

axit amin téng hop

Thr

Arg

Ser

40

Met

Thr

Tyr

Gln

Arg

120

Lys

Arg

His

Arg

25

Pro

Ala

Glu

Thr

Glu

105

Ala

Ser

Ser

Ser

10

Ile

His

Leu

Gly

Gly

90

Ala

Val

Tyr

Phe

-28-

Leu

Ser

Glu

Val

Ser

75

Leu

Gly

Arg

Ser

Ser
155

Ala

Pro

Ala

His

60

Ala

Asp

Leu

Lys

Pro

140

Ser

His

Phe

Phe

45

Glu

Ala

Gln

Glu

Tyr

125

Cys

Ser

Thr

Ser

30

Gly

Met

Ala

Gln

Gly

110

Phe

Ala

Arg

Arg

15

Cys

Gly

Leu

Trp

Leu

95

Thr

His

Trp

Asn

Ala

Leu

Asn

Gln

Asn

80

Arg

Pro

Arg

Glu

Leu
160
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Gln Asp Arg Leu Arg Lys Lys Glu
165

<210> 2

<211> 169

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Polypeptit tdng hop

<220>
<221> DAU HIEU HON TAP
<222>  (1)..(1)

<223> cb6 thé dugc loai bd trong polypeptit trudng thanh

<220>
<221> DAU HIEU HON TAP
<222>  (2)..(2)

<223> Xa 1la Pro hodc khdéng cé mat

<220>
<221> DAU HIEU HON TAP
<222> (3)..(3)

<223> Xb 1a Pro, Ser hodc khéng cé mdt, trong dé khi Xb khdng cd mat,
Xa khéng cb6 mit, khi Xb 1la Pro, Xa khdéng cbé6 mat, va khi Xb la
Ser, Xa la Pro

<220>
<221> DAU HIEU HON TAP
<222> (105)..(105)

<223> cbé thé duoc thé bang axit amin tdéng hop

<220>
<221> DAU HIEU HON TAP
<222> (106)..(106)

<223> cé thé duoc thé bing axit amin tdng hop

<220>
<221> DAU HIEU HON TAP
<222>  (110)..(110)

<223> cb thé duoc thé bing axit amin téng hop

<220>
<221> DAU HIEU HON TAP
<222>  (115)..(115)

<223> cé thé duoc thé bing axit amin tdng hop

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

<400>

DAU HIEU HON TAP
(139)..(139)
c6é thé duoc thé bang

2

Met Xaa Xaa

1

Ala

Leu

Asn

Gln

65

Asn

Arg

Pro

Arg

Glu

145

Leu

Leu

Asp

Gln

50

Gln

Glu

Asp

Leu

Leu

130

Ile

Gln

<210>
<211>

Arg

His

35

Val

Thr

Ser

Leu

Leu

115

Thr

Val

Asp

3
189

Cys

Leu

20

Arg

Gln

Phe

Leu

Glu

100

Glu

Leu

Arg

Arg

Asp

Leu

Arg

Lys

Gln

Leu

85

Ala

Glu

Tyr

Ala

Leu
165

Leu

Ala

Asp

Ala

Leu

70

His

Cys

Asp

Leu

Glu

150

Arg

Pro

Gln

Phe

Gln

55

Phe

Gln

Val

Ser

Gln

135

Val

Lys

36084
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Gln

Met

Gly

40

Ala

Ser

Phe

Met

Ile

120

Glu

Met

Lys

Thr

Arg

25

Ser

Met

Thr

Tyr

Gln

105

Arg

Lys

Arg

Glu

His

10

Arg

Pro

Ala

Glu

Thr

90

Glu

Ala

Ser

Ser
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Ser

Ile

His

Leu

Gly

75

Gly

Ala

Val

Tyr

Phe
155

Leu

Ser

Glu

Val

60

Ser

Leu

Gly

Arg

Ser

140

Ser

Ala

Pro

Ala

45

His

Ala

Asp

Leu

Lys

125

Pro

Ser

His

Phe

30

Phe

Glu

Ala

Gln

Glu

110

Tyr

Cys

Ser

Thr

15

Ser

Gly

Met

Ala

Gln

95

Gly

Phe

Ala

Arg

Arg

Cys

Gly

Leu

Trp

80

Leu

Thr

His

Trp

Asn
160



<212>
<213>

<220>
<221>
<222>

<400>

PRT
Sus scrofa

mat peptit
(24) ..(189)

3

Met Ala Pro

Asn

Ala

10

Pro

Ala

His

Ala

Asp

90

Leu

Lys

Pro

Ala

His

Phe

Phe

Glu

Ala

75

Gln

Glu

Tyr

Cys

Ile

-5

Thr

Ser

Gly

Met

60

Ala

Gln

Gly

Phe

Ala
140

Thr

-20

Cys

Arg

Cys

Gly

45

Leu

Trp

Leu

Thr

His

125

Trp

Ser

Ser

Ala

Leu

30

Asn

Gln

Asn

Arg

Pro

110

Arg

Glu

Ala

Leu

Leu

15

Asp

Gln

Gln

Glu

Asp

95

Leu

Leu

Ile

Phe

Gly

-1

Arg

His

Val

Thr

Ser

80

Leu

Leu

Thr

Val

Leu

Cys

Leu

Arg

Gln

Phe

65

Leu

Glu

Glu

Leu

Arg
145

360

Thr
-15
Asp
Leu
Arg
Lys
50

Gln
Leu
Ala
Glu
Tyr
130

Ala

-31-

84

Ala
Leu
Ala
Asp
35

Ala
Leu
His
Cys
Asp
115

Leu

Glu

Leu

Pro

Gln

20

Phe

Gln

Phe

Gln

Val

100

Ser

Gln

Val

Val

Gln

Met

Gly

Ala

Ser

Phe

85

Met

Ile

Glu

Met

Leu

Thr

Arg

Ser

Met

Thr

70

Tyr

Gln

Arg

Lys

Arg
150

Leu

-10

His

Arg

Pro

Ala

55

Glu

Thr

Glu

Ala

Ser

135

Ser

Ser

Ser

Ile

His

40

Leu

Gly

Gly

Ala

Val

120

Tyr

Phe

Cys

Leu

Ser

25

Glu

val

Ser

Leu

Gly

105

Arg

Ser

Ser
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Ser Ser Arg Asn Leu Gln Asp Arg Leu Arg Lys Lys Glu

155

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

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

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

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

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

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

<400>

160

4

166

PRT

Sus scrofa

DAU HIEU HON TAP
(102)..(102)
c6é thé duoc thé bang

DAU HIEU HON TAP
(103) ..(103)
cé thé dugc thé bang

DAU HIEU HON TAP
(107) ..(107)
c6 thé duoc thé bang

DAU HIEU HON TAP
(112) ..(112)
c6é thé duoc thé bang

DAU HIEU HON TAP
(136) .. (136)
c6 thé duoc thé bang

4

Cys Asp Leu Pro Gln Thr His

1

5

Leu Leu Ala Gln Met Arg Arg

20

Arg Arg Asp Phe Gly Ser Pro

35

Gln Lys Ala Gln Ala Met Ala

axit

axit

axit

axit

axit

Ser

Ile

His

40

Leu

. 2
amin tong

. 2
amin tong

. 2
amin tong

. 2
amin tong

. A
amin tong

Leu Ala
10

Ser Pro
25

Glu Ala

Val His

-32-

His

Phe

Phe

Glu

165

hop

hop

hop

hop

hop

Thr Arg Ala

Ser Cys Leu
30

Gly Gly Asn
45

Met Leu Gln

Leu Arg

15

Asp His

Gln Val

Gln Thr



50

Phe Gln
65

Leu Leu

Glu Ala

Glu Glu

Leu Tyr
130

Arg Ala
145

Arg Leu

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

<220>
<223>

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

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

<220>
<221>

Leu Phe Ser

His Gln Phe
85

Cys Val Met
100

Asp Ser Ile
115

Leu Gln Glu

Glu Val Met

Arg Lys Lys
165

5
167
PRT

Thr

70

Tyr

Gln

Arg

Lys

Arg

150

Glu

55

Glu

Thr

Glu

Ala

Ser

135

Ser

Trinh ty nhé&n tao

Polypeptit tdéng hop

DAU HIEU HON TAP

(1) .. (1)

Gly

Gly

Ala

Val

120

Tyr

Phe

36084

Ser Ala

Leu Asp
90

Gly Leu
105
Arg Lys

Ser Pro

Ser Ser

Ala

75

Gln

Glu

Tyr

Cys

Ser
155

60

Ala

Gln

Gly

Phe

Ala

140

Arg

Trp

Leu

Thr

His

125

Trp

Asn

Asn

Arg

Pro

110

Arg

Glu

Leu

Glu

Asp

95

Leu

Leu

Ile

Gln

cé thé duoc loai bd trong polypeptit trudng thanh

DAU HIEU HON TAP

(103)..(103)

cé thé duoc thé bing axit amin tdéng hop

DAU HIEU HON TAP
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Ser

80

Leu

Leu

Thr

val

Asp
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<222>
<223>

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

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

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

<400>

(104) .. (104)
cé thé duoc thé bang

DAU HIEU HON TAP
(108) ..(108)
cé thé duoc thé bang

DAU HIEU HON TAP
(113)..(113)
cé thé duoc thé bang

DAU HIEU HON TAP
(137)..(137)
cé thé duoc thé bang

5

Met Cys Asp

1

Arg

His

Val

Thr

65

Ser

Leu

Leu

Leu

Arg

Gln

50

Phe

Leu

Glu

Glu

Leu

Arg

35

Lys

Gln

Leu

Ala

Glu
115

Leu

Ala

20

Asp

Ala

Leu

His

Cys

100

Asp

Pro

Gln

Phe

Gln

Phe

Gln

85

Val

Ser

Gln

Met

Gly

Ala

Ser

70

Phe

Met

Ile

Thr

Arg

Ser

Met

55

Thr

Tyr

Gln

Arg

36084

axit

axit

axit

axit

His

Arg

Pro

40

Ala

Glu

Thr

Glu

Ala
120

amin

amin

amin

amin

Ser

Ile

25

His

Leu

Gly

Gly

Ala

105

vVal

Leu

10

Ser

Glu

Val

Ser

Leu

90

Gly

Arg
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Ala

Pro

Ala

His

Ala

75

Asp

Leu

Lys

tdéng hop

tdng hop

téng hop

tdéng hop

His

Phe

Phe

Glu

60

Ala

Gln

Glu

Tyr

Thr

Ser

Gly

45

Met

Ala

Gln

Gly

Phe
125

Arg

Cys

30

Gly

Leu

Trp

Leu

Thr

110

His

Ala

15

Leu

Asn

Gln

Asn

Arg

95

Pro

Arg

Leu

Asp

Gln

Gln

Glu

80

Asp

Leu

Leu



Thr Leu Tyr Leu Gln Glu

130

Val Arg Ala Glu Val Met

145

150

Asp Arg Leu Arg Lys Lys

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

<220>
<223>

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

<400>

6
166
PRT

Trinh ty nhé&n tao

165
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Lys Ser Tyr Ser Pro Cys Ala Trp Glu Ile

135

140

Arg Ser Phe Ser Ser Ser Arg Asn Leu Gln

Glu

Polypeptit tdng hop

DAU HIEU HON TAP
(102) ..(102)
para-axetyl-phenylalanin

6

Cys Asp Leu Pro

1

Leu

Arg

Gln

Phe

65

Leu

Leu

Arg

Lys

50

Gln

Leu

Ala Gln
20

Asp Phe

35

Ala Gln

Leu Phe

His Gln

Gln

Met

Gly

Ala

Ser

Phe
85

Thr

Arg

Ser

Met

Thr

70

Tyr

His

Arg

Pro

Ala

55

Glu

Thr

Ser

Ile

His

40

Leu

Gly

Gly

(PAF

Leu

Ser

25

Glu

val

Ser

Leu

-35-

)

Ala

10

Pro

Ala

His

Ala

Asp
90

155

His

Phe

Phe

Glu

Ala

75

Gln

Thr

Ser

Gly

Met

60

Ala

Gln

Arg

Cys

Gly

45

Leu

Trp

Leu

Ala

Leu

30

Asn

Gln

Asn

Arg

Leu

15

Asp

Gln

Gln

Glu

Asp

160

Arg

His

Val

Thr

Ser

80

Leu



Glu Ala

Glu Glu

Leu Tyr
130

Arg Ala
145

Arg Leu

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

<220>
<223>

<220>
<221>
<222>
<223>
<400>
Pro Cys
1

Arg Leu

His Arg

Val Gln
50

Cys

Asp

115

Leu

Glu

Arg

7
167
PRT

Val

100

Ser

Gln

vVal

Lys

Trinh tu

Met

Ile

Glu

Met

Lys
165

Xaa Glu Ala

Arg Ala Val
120

Lys Ser Tyr
135

Arg Ser Phe
150

Glu

nhén tao

Polypeptit tdéng hop

DAU HIEU HON TAP
(103) ..(103)
para-axetyl-phenylalanin

7

Asp

Leu

Arg

35

Lys

Leu

Ala
20

Asp

Ala

Pro

Gln

Phe

Gln

Gln Thr His

Met Arg Arg

Gly Ser Pro
40

Ala Met Ala
55

36084

Gly Leu
105
Arg Lys

Ser Pro

Ser Ser

(PAF)

Ser Leu
10

Ile Ser
25

His Glu

Leu Val

-36-

Glu

Tyr

Cys

Ser
155

Ala

Pro

Ala

His

Gly

Phe

Ala

140

Arg

His

Phe

Phe

Glu
60

Thr

His

125

Trp

Asn

Thr

Ser

Gly

45

Met

Pro Leu

110

Arg Leu

Glu Ile

Leu Gln

Arg Ala

15

Cys Leu

Gly Asn

Leu Gln

Leu

Thr

Val

Asp
160

Leu

Asp

Gln

Gln



36084

Thr Phe Gln Leu Phe Ser Thr Glu Gly Ser Ala Ala Ala Trp Asn Glu
65 70 75 80

Ser Leu Leu His Gln Phe Tyr Thr Gly Leu Asp Gln Gln Leu Arg Asp
85 90 95

Leu Glu Ala Cys Val Met Xaa Glu Ala Gly Leu Glu Gly Thr Pro Leu
100 105 110

Leu Glu Glu Asp Ser Ile Arg Ala Val Arg Lys Tyr Phe His Arg Leu
115 120 125

Thr Leu Tyr Leu Gln Glu Lys Ser Tyr Ser Pro Cys Ala Trp Glu Ile
130 135 140

Val Arg Ala Glu Val Met Arg Ser Phe Ser Ser Ser Arg Asn Leu Gln
145 150 155 160

Asp Arg Leu Arg Lys Lys Glu
165

<210> 8

<211> 168

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Polypeptit téng hop

<220>
<221> DAU HIEU HON TAP
<222> (104)..(104)

<223> para-axetyl-phenylalanin (pAF)
<400> 8

Pro Ser Cys Asp Leu Pro Gln Thr His Ser Leu Ala His Thr Arg Ala
1 5 10 15

Leu Arg Leu Leu Ala Gln Met Arg Arg Ile Ser Pro Phe Ser Cys Leu
20 25 30

-37-



Asp His

Gln Val
50

Gln Thr
65

Glu Ser

Asp Leu

Leu Leu

Leu Thr
130

Ile Val
145

Gln Asp

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

<220>
<223>

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

<400>

36084

Arg Arg Asp Phe Gly Ser Pro His Glu Ala
35 40

Gln Lys Ala Gln Ala Met Ala Leu Val His
55 60

Phe Gln Leu Phe Ser Thr Glu Gly Ser Ala
70 75

Leu Leu His Gln Phe Tyr Thr Gly Leu Asp
85 90

Glu Ala Cys Val Met Xaa Glu Ala Gly Leu
100 105

Glu Glu Asp Ser Ile Arg Ala Val Arg Lys
115 120

Leu Tyr Leu Gln Glu Lys Ser Tyr Ser Pro
135 140

Arg Ala Glu Val Met Arg Ser Phe Ser Ser
150 155

Arg Leu Arg Lys Lys Glu
165

9

166

PRT

Trinh tyu nhén tao

Polypeptit tdng hop

DAU HIEU HON TAP
(103)..(103)
para-axetyl-phenylalanin (pAF)

9

-38-

Phe

45

Glu

Ala

Gln

Glu

Tyr

125

Cys

Ser

Gly

Met

Ala

Gln

Gly

110

Phe

Ala

Arg

Gly

Leu

Trp

Leu

95

Thr

His

Trp

Asn

Asn

Gln

Asn

80

Arg

Pro

Arg

Glu

Leu
160



Cys Asp

Leu Leu

Arg Arg

Gln Lys

Phe Gln
65

Leu Leu

Glu Ala

Glu Glu

Leu Tyr
130

Arg Ala
145

Arg Leu

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

<220>
<223>

Leu Pro

Ala Gln
20

Asp Phe
35

Ala Gln

Leu Phe

His Gln

Cys Val
100

Asp Ser
115

Leu Gln

Glu Vval

Arg Lys

10
167
PRT
Trinh tu

36084

Gln Thr His Ser Leu

Met Arg Arg Ile Ser
25

Gly Ser Pro His Glu
40

Ala Met Ala Leu Val
55

Ser Thr Glu Gly Ser
70

Phe Tyr Thr Gly Leu
85

Met Gln Xaa Ala Gly
105

Ile Arg Ala Val Arg
120

Glu Lys Ser Tyr Ser
135

Met Arg Ser Phe Ser
150

Lys Glu
165

nhé&n tao

Polypeptit tdéng hop

-30-

Ala

10

Pro

Ala

His

Ala

Asp

90

Leu

Lys

Pro

Ser

His

Phe

Phe

Glu

Ala

75

Gln

Glu

Tyr

Cys

Ser
155

Thr

Ser

Gly

Met

60

Ala

Gln

Gly

Phe

Ala

140

Arg

Arg

Cys

Gly

45

Leu

Trp

Leu

Thr

His

125

Trp

Asn

Ala

Leu

30

Asn

Gln

Asn

Arg

Pro

110

Arg

Glu

Leu

Leu

15

Asp

Gln

Gln

Glu

Asp

95

Leu

Leu

Ile

Gln

Arg

His

Val

Thr

Ser

80

Leu

Leu

Thr

vVal

Asp
160



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

<400>

Pro

1

Arg

His

Val

Thr

65

Ser

Leu

Leu

Thr

vVal

145

Asp

Cys

Leu

Arg

Gln

50

Phe

Leu

Glu

Glu

Leu

130

Arg

Arg

DAU HIEU HON TAP
(104)..(104)
para-axetyl-phenylalanin

10

Asp

Leu

Arg

Lys

Gln

Leu

Ala

Glu

115

Tyr

Ala

Leu

Leu

Ala

20

Asp

Ala

Leu

His

Cys

100

Asp

Leu

Glu

Arg

Pro

Gln

Phe

Gln

Phe

Gln

85

Val

Ser

Gln

vVal

Lys
165

Gln

Met

Gly

Ala

Ser

70

Phe

Met

Ile

Glu

Met

150

Lys

Thr

Arg

Ser

Met

55

Thr

Tyr

Gln

Arg

Lys

135

Arg

Glu

His

Arg

Pro

40

Ala

Glu

Thr

Xaa

Ala

120

Ser

Ser

36084

(PAF

Ser

Ile

25

His

Leu

Gly

Gly

Ala

105

val

Tyr

Phe

-40-

)

Leu

10

Ser

Glu

vVal

Ser

Leu

90

Gly

Arg

Ser

Ser

Ala

Pro

Ala

His

Ala

75

Asp

Leu

Lys

Pro

Ser
155

His

Phe

Phe

Glu

60

Ala

Gln

Glu

Tyr

Cys

140

Ser

Thr

Ser

Gly

45

Met

Ala

Gln

Gly

Phe

125

Ala

Arg

Arg

Cys

30

Gly

Leu

Trp

Leu

Thr

110

His

Trp

Asn

Ala

15

Leu

Asn

Gln

Asn

Arg

95

Pro

Arg

Glu

Leu

Leu

Asp

Gln

Gln

Glu

80

Asp

Leu

Leu

Ile

Gln
160



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

<220>
<223>

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

<400>

11
168
PRT

Trinh tu nhan tao

Polypeptit tdng hop

DAU HIEU HON TAP
(105)..(105)
para-axetyl-phenylalanin

11

Pro Ser Cys

1

Leu

Asp

Gln

Gln

65

Glu

Asp

Leu

Leu

Arg

His

Val

50

Thr

Ser

Leu

Leu

Thr
130

Leu

Arg

Gln

Phe

Leu

Glu

Glu

115

Leu

Asp

Leu

20

Arg

Lys

Gln

Leu

Ala

100

Glu

Tyr

Leu

Ala

Asp

Ala

Leu

His

85

Cys

Asp

Leu

Pro

Gln

Phe

Gln

Phe

70

Gln

vVal

Ser

Gln

Gln

Met

Gly

Ala

55

Ser

Phe

Met

Ile

Glu
135

Thr

Arg

Ser

40

Met

Thr

Tyr

Gln

Arg

120

Lys

36084

(pAF)

His

Arg

25

Pro

Ala

Glu

Thr

Xaa

105

Ala

Ser

-41-

Ser

10

Ile

His

Leu

Gly

Gly

90

Ala

Val

Tyr

Leu

Ser

Glu

Val

Ser

75

Leu

Gly

Arg

Ser

Ala

Pro

Ala

His

60

Ala

Asp

Leu

Lys

Pro
140

His

Phe

Phe

45

Glu

Ala

Gln

Glu

Tyr

125

Cys

Thr

Ser

30

Gly

Met

Ala

Gln

Gly

110

Phe

Ala

Arg

15

Cys

Gly

Leu

Trp

Leu

95

Thr

His

Trp

Ala

Leu

Asn

Gln

Asn

80

Arg

Pro

Arg

Glu



360

84

Ile Val Arg Ala Glu Val Met Arg Ser Phe Ser Ser Ser Arg Asn Leu

145

150

Gln Asp Arg Leu Arg Lys Lys Glu

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

<220>
<223>

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

<400>

12
166
PRT

Trinh tw nhé&n tao

165

Polypeptit tdéng hop

DAU HIEU HON TAP
(107) ..(107)
para-axetyl-phenylalanin

12

Cys Asp Leu

1

Leu

Arg

Gln

Phe

65

Leu

Glu

Leu

Arg

Lys

50

Gln

Leu

Ala

Ala

Asp

35

Ala

Leu

His

Cys

Pro

Gln

20

Phe

Gln

Phe

Gln

Val
100

Gln

Met

Gly

Ala

Ser

Phe

85

Met

Thr

Arg

Ser

Met

Thr

70

Tyr

Gln

His

Arg

Pro

Ala

55

Glu

Thr

Glu

Ser

Ile

His

40

Leu

Gly

Gly

Ala

(PAF)

Leu

Ser

25

Glu

Val

Ser

Leu

Gly
105

-42-

Ala

10

Pro

Ala

His

Ala

Asp

90

Leu

155

His

Phe

Phe

Glu

Ala

75

Gln

Xaa

Thr

Ser

Gly

Met

60

Ala

Gln

Gly

Arg

Cys

Gly

45

Leu

Trp

Leu

Thr

Ala

Leu

30

Asn

Gln

Asn

Arg

Pro
110

Leu

15

Asp

Gln

Gln

Glu

Asp

95

Leu

160

Arg

His

Val

Thr

Ser

80

Leu

Leu



Ile

Glu

Met

Lys
165

Arg Ala

Lys Ser
135

Arg Ser
150

Glu

nhdn tao

Glu Glu Asp Ser
115

Leu Tyr Leu Gln

130

Arg Ala Glu Val

145

Arg Leu Arg Lys

<210> 13

<211> 167

<212> PRT

<213> Trinh tu

<220>

<223>

<220>

<221>

<222> (108)..(108)

<223>

<400> 13

Pro Cys Asp
1

Arg Leu Leu

His Arg Arg
35

Val Gln Lys
50

Thr Phe Gln
65

Leu

Ala

20

Asp

Ala

Leu

Pro

Gln

Phe

Gln

Phe

Polypeptit tdng hop

DAU HIEU HON TAP

Gln Thr

Met Arg

Gly Ser

Ala Met

55

Ser Thr
70

Val
120

Tyr

Phe

para-axetyl-phenylalanin

His

Arg

Pro

40

Ala

Glu

36084

Arg Lys

Ser Pro

Ser Ser

(pPAF)
Ser Leu

10

Ile Ser
25
His Glu

Leu Val

Gly Ser

-43-

Tyr

Cys

Ser
155

Ala

Pro

Ala

His

Ala
75

Phe His

Ala
140

125

Trp

Arg Asn

His

Phe

Phe

Glu

60

Ala

Thr

Ser

Gly

45

Met

Ala

Arg Leu Thr

Glu Ile Val

Leu Gln Asp

Arg

Cys

30

Gly

Leu

Trp

Ala

15

Leu

Asn

Gln

Asn

160

Leu

Asp

Gln

Gln

Glu
80



36084

Ser Leu Leu His Gln Phe Tyr Thr Gly Leu Asp Gln Gln Leu Arg Asp
85 90 95

Leu Glu Ala Cys Val Met Gln Glu Ala Gly Leu Xaa Gly Thr Pro Leu
100 105 110

Leu Glu Glu Asp Ser Ile Arg Ala Val Arg Lys Tyr Phe His Arg Leu
115 120 125

Thr Leu Tyr Leu Gln Glu Lys Ser Tyr Ser Pro Cys Ala Trp Glu Ile
130 135 140

Val Arg Ala Glu Val Met Arg Ser Phe Ser Ser Ser Arg Asn Leu Gln
145 150 155 160

Asp Arg Leu Arg Lys Lys Glu
165

<210> 14
<211> 168
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Polypeptit tdéng hop

<220>

<221> DAU HIEU HON TAP

<222> (109)..(109)

<223> para-axetyl-phenylalanin (pAF)

<400> 14
Pro Ser Cys Asp Leu Pro Gln Thr His Ser Leu Ala His Thr Arg Ala

1 5 10 15

Leu Arg Leu Leu Ala Gln Met Arg Arg Ile Ser Pro Phe Ser Cys Leu
20 25 30

Asp His Arg Arg Asp Phe Gly Ser Pro His Glu Ala Phe Gly Gly Asn
35 40 45



Gln Val Gln Lys Ala Gln Ala Met
50 55

Gln Thr Phe Gln Leu Phe Ser Thr
65 70

Glu Ser Leu Leu His Gln Phe Tyr
85

Asp Leu Glu Ala Cys Val Met Gln
100

Leu Leu Glu Glu Asp Ser Ile Arg
115 120

Leu Thr Leu Tyr Leu Gln Glu Lys
130 135

Ile Val Arg Ala Glu Val Met Arg
145 150

Gln Asp Arg Leu Arg Lys Lys Glu
165

<210> 15

<211> 166

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Polypeptit tdng hop

<220>

<221> DAU HIEU HON TAP

<222>  (112)..(112)

<223> para-axetyl-phenylalanin

<400> 15

36084

Ala Leu

Glu Gly

Thr Gly
90

Glu Ala
105
Ala Val

Ser Tyr

Ser Phe

(pAF)

Val

Ser

75

Leu

Gly

Arg

Ser

Ser
155

His

60

Ala

Asp

Leu

Lys

Pro

140

Ser

Glu

Ala

Gln

Xaa

Tyr

125

Cys

Ser

Met

Ala

Gln

Gly

110

Phe

Ala

Arg

Leu

Trp

Leu

95

Thr

His

Trp

Asn

Gln

Asn

80

Arg

Pro

Arg

Glu

Leu
160

Cys Asp Leu Pro Gln Thr His Ser Leu Ala His Thr Arg Ala Leu Arg

1 5

10

-45-

15



Leu Leu

Arg Arg

Gln Lys
50

Phe Gln
65

Leu Leu

Glu Ala

Glu Glu

Leu Tyr
130

Arg Ala
145

Arg Leu

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

<220>
<223>

<220>
<221>
<222>

Ala

Asp

Ala

Leu

His

Cys

Asp

115

Leu

Glu

Arg

16
167
PRT

Gln

20

Phe

Gln

Phe

Gln

vVal

100

Ser

Gln

Val

Lys

Trinh tu

36084

Met Arg Arg Ile Ser
25

Gly Ser Pro His Glu
40

Ala Met Ala Leu Val
55

Ser Thr Glu Gly Ser
70

Phe Tyr Thr Gly Leu
85

Met Gln Glu Ala Gly
105

Ile Arg Ala Val Arg
120

Glu Lys Ser Tyr Ser
135

Met Arg Ser Phe Ser
150

Lys Glu
165

nhé&n tao

Polypeptit téng hop

DAU HIEU HON TAP
(113)..(113)

-46-

Pro

Ala

His

Ala

Asp

Leu

Lys

Pro

Ser

Phe

Phe

Glu

Ala

75

Gln

Glu

Tyr

Cys

Ser
155

Ser

Gly

Met

60

Ala

Gln

Gly

Phe

Ala

140

Arg

Cys

Gly

45

Leu

Trp

Leu

Thr

His

125

Trp

Asn

Leu

30

Asn

Gln

Asn

Arg

Pro

110

Arg

Glu

Leu

Asp

Gln

Gln

Glu

Asp 1

95

Leu

Leu

Ile

Gln

His

Val

Thr

Ser

80

Xaa

Thr

vVal

Asp
160



<223>
<400>
Pro Cys

1

Arg Leu

His Arg

Val Gln
50

Thr Phe
65

Ser Leu

Leu Glu

Xaa Glu

Thr Leu
130

Val Arg
145

Asp Arg

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

36084

para-axetyl-phenylalanin (pAF)
16

Asp Leu Pro Gln Thr His Ser Leu

Leu Ala Gln Met Arg Arg Ile Ser
20 ' 25

Arg Asp Phe Gly Ser Pro His Glu
35 40

Lys Ala Gln Ala Met Ala Leu Val
55

Gln Leu Phe Ser Thr Glu Gly Ser
70

Leu His Gln Phe Tyr Thr Gly Leu
85 90

Ala Cys Val Met Gln Glu Ala Gly
100 105

Glu Asp Ser Ile Arg Ala Val Arg
115 120

Tyr Leu Gln Glu Lys Ser Tyr Ser
135

Ala Glu Val Met Arg Ser Phe Ser
150

Leu Arg Lys Lys Glu
165

17

168

PRT

Trinh ty nhé&n tao

-47-

Ala

Pro

Ala

His

Ala

75

Asp

Leu

Lys

Pro

Ser
155

His

Phe

Phe

Glu

60

Ala

Gln

Glu

Tyr

Cys

140

Ser

Thr

Ser

Gly

45

Met

Ala

Gln

Gly

Phe

125

Ala

Arg

Arg

Cys

30

Gly

Leu

Trp

Leu

Thr

110

His

Trp

Asn

Ala

15

Leu

Asn

Gln

Asn

Arg

95

Pro

Arg

Glu

Leu

Leu

Asp

Gln

Gln

Glu

80

Asp

Leu

Leu

Ile

Gln
160



<220>
<223>

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

<400>

Polypeptit tdng hop

DAU HIEU HON TAP
(114)..(114)
para-axetyl-phenylalanin

17

Pro Ser Cys

1

Leu

Asp

Gln

Gln

65

Glu

Asp

Leu

Leu

Ile
145

Arg

His

Val

50

Thr

Ser

Leu

Xaa

Thr

130

Val

Leu

Arg

35

Gln

Phe

Leu

Glu

Glu

115

Leu

Arg

Asp

Leu

20

Arg

Lys

Gln

Leu

Ala

100

Glu

Tyr

Ala

Leu

Ala

Asp

Ala

Leu

His

85

Cys

Asp

Leu

Glu

Pro

Gln

Phe

Gln

Phe

70

Gln

Val

Ser

Gln

vVal
150

Gln

Met

Gly

Ala

55

Ser

Phe

Met

Ile

Glu

135

Met

Thr

Arg

Ser

40

Met

Thr

Tyr

Gln

Arg

120

Lys

Arg

36084

(PAF)

His

Arg

25

Pro

Ala

Glu

Thr

Glu

105

Ala

Ser

Ser

Ser

10

Ile

His

Leu

Gly

Gly

90

Ala

Val

Tyr

Phe

-48-

Leu

Ser

Glu

Val

Ser

75

Leu

Gly

Arg

Ser

Ser
155

Ala

Pro

Ala

His

60

Ala

Asp

Leu

Lys

Pro

140

Ser

His

Phe

Phe

45

Glu

Ala

Gln

Glu

Tyr

125

Cys

Ser

Thr

Ser

30

Gly

Met

Ala

Gln

Gly

110

Phe

Ala

Arg

Arg

15

Cys

Gly

Leu

Trp

Leu

95

Thr

His

Trp

Asn

Ala

Leu

Asn

Gln

Asn

80

Arg

Pro

Arg

Glu

Leu
160



36084

Gln Asp Arg Leu Arg Lys Lys Glu

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

<220>
<223>

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

<400>

165

18

166

PRT

Trinh ty nhé&n tao

Polypeptit tdéng hop

DAU HIEU HON TAP
(136)..(136)
para-axetyl-phenylalanin (pAF)

18

Cys Asp Leu Pro Gln Thr His Ser Leu Ala

1

Leu Leu

Arg Arg

Gln Lys

50

Phe Gln

65

Leu Leu

Glu Ala

Glu Glu

Ala Gln Met Arg Arg Ile Ser Pro
20 25

Asp Phe Gly Ser Pro His Glu Ala
35 40

Ala Gln Ala Met Ala Leu Val His
55

Leu Phe Ser Thr Glu Gly Ser Ala
70

His Gln Phe Tyr Thr Gly Leu Asp
85 90

Cys Val Met Gln Glu Ala Gly Leu
100 105

Asp Ser Ile Arg Ala Val Arg Lys
115 120

-49-

His

Phe

Phe

Glu

Ala

75

Gln

Glu

Tyr

Thr

Ser

Gly

Met

60

Ala

Gln

Gly

Phe

Arg

Cys

Gly

45

Leu

Trp

Leu

Thr

His
125

Ala

Leu

30

Asn

Gln

Asn

Arg

Pro

110

Arg

Leu

15

Asp

Gln

Gln

Glu

Asp

Leu
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Vi tri . SEG 1D

DAF Trinh ty No: | AF
COLPQTHSLAHTRALRLLAQMRR ISPFSCLDHRROFGSPHEAF GENOVEKAGAMALY

Q102 | HEMLOQTFQLF STEGSAAAWNE SLLHGFY T6LDOOLROLEACVMEEAGLEGTPLLE 6 1102
EDSIRAVRKYFHRLTLYLOEKSYSPCAWE IVRAEVMRSF SSSRNLQDRLREKE
PCDLPGTHSLAHTRALRLLAGMRRISPF SCLOHRRDF GSPHEAF GGNGY GKAGAMAL

0102 | VHEMLOOTFOLF S TERSAAAWNE SLLHQF YTSLDQALRDLEACVMEAGLEGTPLL TooLios

EEDSTRAVRKYFHRLTL YL QEKSYSPCAWE TVRAEVMRSF SSSRNLBORLRKKE

{102

PSCOLPQTHSLAHTRALRLLAQMRR ISPF SCLOHRROF GSPHEAF GENOVRKAQAMA
LYHEMLQATFQLF STEGSAAAWNESLLHOF Y TGLDAOLRDLEACVMIEAGLEGTPL
LEEDSIRAVRKYFHRLTLYLOEKSY SPCAWE IVRAEVMRSF SSSRNLQDRLRKKE

CDLPQTHSLAHTRALRLLAGMRRISPFSCLOHRRDFGSPHEAF GGNGVRKARAMALY

E103 | HEMLOGTFOLF STEGSAAAWNE SLLHQF Y TGLDOALRDLEACYMARAGLEGTPLLE g 1103
EDSTRAVRKYFHRLTLYLOEKSYSPCAWE TVRAEYMRSF SSSRNLGDRLRKKE
PCDLPATHSLAHTRALRLLAQMRR I SPFSCLDHRRDF GSPHEAF GEROVOKAGAMAL

E103 | VHEMLGOTFOLFSTEGSAAMMNESLLHOF YTGLDQQLROLEACVMOFAGLEGTPLL | 10 | 104

EEDSTRAVRIYFHRLTLYLGEKSY SPCAWE I VRAEVMRSF SSSRNLEDRLRKKE

5§ LVHEMLOGTF Ot

PSCOLPQTHSLAHTRALRLLAGMRRISPF SCLDHRRDF GSPHEAF GENGVOKAQANMA
STEGSAAAWNE SLLHOFY T6LDOOLRDLEACVMARGLEGTPL
LEEDSTRAVRKYFHRLTLYLOEKSY SPCAWE IVRAEVHRSF SSSRNLGBRLRKKE

135

COLFOTHSLAHTRALRLLAGMRRISPFSCLDHRRDFGSPHEAF GGNQVEKAGAMALY

ET07 | HEMLOCTFOLF STEGSAAAWNE SLLHCF Y TELDQALRDLEACVMOEAGLIITPLLE | 12 [147
EDSTRAVRKYFHRLTLYLOEKSYSPCAWE TVRAEVMRSFSSSRNL GDRL RKKE
PCOLPQTHSLAHTRALRLLAQMRR I SPFSCLDHRROF GSPHEAF BENQVOKARAMAL

E107 | VHEMLQQTFQLFSTEGSAAMWNE SLLHGFYTGLDOOLRDLEACVMBEASLEJSTPLL | 33 | 108
EEDSTRAVRKYFHRLTLYLGEKSYSPCAWE [VRAEVMRSF SSSRNLGDRLRKKE
PSCOLPATHSLAHTRALRLLARMRRISPF SCLOHRRDF GSPHEAF GGNGVOKAQAMA

E107 | LVHEMLOOTFOLF STEGSAAAMNESLLHOF Y TGLDQALRDLEACVMGEAGLERTPL | 14 [ 100
LEEDSIRAVRKYFHRLTLYLQEKSY SPCAWE IVRAEVMRSF SSSRNLGERLRKKE
COLPOTHSLAHTRALRL LAGMRRISPF SCLOHRROFGSPHEAF GONOVOKAGAMALY

L7112 [HEMLOGTFOLF STEGSAAAKNE SLLHOF YTGLDOQLRDLEACVMBEAGLEGTPLME | 15 1112
ECSIRAVRKYFHRLTLYLQEKSYSPCARE IVRAEVMRSE SSSRELBDRLRKKE
PCOLPQTHSLAHTRALRLL AGMRR I SPF SCLOHRRDF GSPHEAF GENQVRKAQAMAL

L112 | VHEMLQQTFQLF STEGSAAAWNE SLLHOF YTGLDOOL RDLEACVMREAGLEGTPLYY | 16 [113

EEDSTRAVRKYFHRLTLYLGEKSY SPCAWE [VRAEVMRSF SSSRNLGDRLRKKE

PSCOLPATHSLAHTRALRLLARMRR I SPF SCLOHRRDF GSPHEAF GGNGVOKAGAMA
LVHEMLOGTFOLE STEGSAAAWNESLLHQF Y TGLDOQLRDLEACVMOEAGLEGTPL
EEDSIRAVRKYE HRLTLYLQEKSY SPCAYWE IVRAEVMRSF SSSRNL GORLRKKE

o | HEMLGGTFAL

COLPGTHSLAHTRALRLLAGMRRISPFSCLOHRROFGSPHEAF GONOVOKARAMALY
SAAAWNE SLLHCF Y TGLOOOLRDLEACVMOEAGLEGTPLLEE
DSIRAVREYFHRL GEKSEPLAWE TVRAEVMRSF SSSRNLGDRLRKKE

PCDLPQTHSLAHTRALRLL AGMRRE SPF SCLDHRRDF GSPHEAF GGNOVGKAGAMAL

Y136 | VHEMLOOTFOLFSTEGSAAAWNE SLLHQF YTGLDAOL RDLEACVMBEAGLEGTRLLE ] 19 (137
ECSIRAVRKYFHRL TLYLOEKSHISPUAWE IVRAEVMRSF SSSRNLODRLRKKE
PSCOLPOTHSLAHTRALRLLAGMRR ISPFSCLDHRROFGSPHEAF GENGVOKAGAMA

Y136 | LVHEMLOQTFQLE STEGSAAAWNESLLHOF Y TGLDQQUROLEACVMBEAGLEGTPLL | 20 [138

EEDSIRAVREYFHRLTL YL GEKSHE PCAWE TVRAEVMRSF SSSRNLODRLRKKE

FIG. 2
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