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Linh vire k§ thuit dwoc dé cip

Sang ché d cap dén duoc phdm chira polypeptit 12 bién thé yéu té kich thich tdng
sinh bach cu hat ciia lon (pG-CSF: porcine granulocyte colony stimulating factor) chira
axit amin téng hop. Axit amin téng hop nay duoc bién dbi bang cach gin polyetylen
glycol. Bién thé pG-CSF dugc gin polyetylen glycol dugc sir dung dé didu tri nhiém
khuin & lon. Khi lon ndy 12 lon nai ngay trudc, trong hodc sau khi sinh, nhiém khuin cé
thé 12 hoi chimg viém v, viém ti cung, va mat sira (MMA: mastitis, metritis, and
agalactia). Viéc 1am giam nhiém khuén & lon n4i chira 1am cai thién su séng sot cia lon

con.
Tinh trang k§ thuit ciia sing ché

Téc dong kinh té cia cac bénh truyén nhiém trong nganh chin nudi dong vat lam
thuc pham d3 duoc ghi nhan r6 rang. Cac bénh truyén nhiém 1am gidm loi nhuén, tang
chi phi san xuét va giy nguy hiém cho céc san phdm thuc phim, ciing nhu anh huong dén
hiéu suét, stc khée va phuc lgi cia dong vat. Bénh co thé gy bénh tit va tr vong cho
dong vat méi sinh, dong vat con non (vi du: dong vat thay thé) hoic dong véat truéng

thanh, din dén hau qua tan pha trong nganh chin nudi déng vat 1am thuc phim.

O lgn, mot trong nhimg bénh nhu vay c6 thé 13 hoi chimg viém vi, viém ti cung,
va mét sita (MMA). Bénh viém vi 13 mot bénh nhiém khudn cta bdu vi. Chi mot hogc
hai tuyén c6 thé bi 4nh hudng hoic nhidm khuén c6 thé lan sang nhidu tuyén. Bénh viém
tir cung 13 bénh nhiém khuén duong tiét niéu, d6i khi xudt hién dudi dang xuét tiét Am ho.
Hoi ching mét sita 12 giam hodc mét toan bd sén luong stra cua lon ndi. Hoi ching MMA
c6 thé rit khac nhau va c6 thé khong biéu hién tit ca céc triéu chung trén. Do d6, hoi
chimg MMA c6 thé khé phat hién va chén doén, va n6 cé thé khéng duge phat hién cho
dén khi lon con dang b1 cé du hiéu déi, giam cén hodc thdm chi tr vong.

Vi hoi chung MMA kho phat hién, nén diéu tri phong bénh dugc wu tién. Viéc st
dung duogc chét khang sinh, ddc biét l1a khang sinh nhém st dung chung, khong dugc
khuyén khich & déng vét san xuét thuc phdm, vi vy mot phwong phap diéu tri khong st

dung khang sinh dugc wu tién hon trong diéu tri lon. Xytokin nhu pG-CSF ¢6 thé 1am
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tang sb lugng bach cau trung tinh & dong vét, do d6 tao ra hé théng mién dich bdm sinh
dé dap mg nhanh chéng véi nhidm khudn. Viée stra dbi bién thé pG-CSF bing PEG ¢6

thé kéo dai duge dong hoc va tinh én dinh cia xytokin, do d6 lam tdng tac dung cua no.

G-CSF bod duge gin polyetylen glycol c6 thé duge st dung dé didu tri bénh viém
v & bd sita (W02010/011735). G-CSF ngudi duge gin polyetylen glycol cling da duogc
mb t4 (WO2000/044785). G-CSF lon thé dai dugc gin polyetylen glycol ciing da duge dé
cap dén dé diéu tri cdc bénh nhidm dudng hod hép, chéng han nhu nhiém virut
(W02005/025593). Nhu duogc boc 16 & nhiéu khia canh khac nhau trong ban m6 ta nay,
bién thé pG-CSF dugc PEGyl hoa lam ting sb lugng bach cau trung tinh trong méu cia
lon, lam gidm ty 16 mac hoi chimg MMA & lon néi ngay trudc, trong hodc sau khi sinh

va/hodc cai thién kha ndng song so6t ctia lon con.
Bén chat ky thuit ciia sang che

Sang ché d& cap dén bién thé yéu td kich thich tang sinh bach ciu hat cia lon (pG-
CSF) c6 trinh tu lién rng:

X, PLSPASSLPQSFLLKX,LEQVRKIQADGAELQERLCATHKLCX;PQELVLL
GHSLGLPQASLSSCSSQALQLTGCLNQLHGGLVLYQGLLQALAGISPELAPALDI
LQLDVTDLATNIWLQX,EDLRX,APASLPTQGTVPTFTSAFQRRAGGVLVVSQLQ
SFLELAYRVLRYLAEP (SEQ ID NO.13). Bién X, c6 thé 12 dipeptit methionin alanin
nhu néu trong SEQ ID NO.2 va SEQ ID NO.9, dipeptit norleuxin alanin nhu néu trong
SEQ ID NO.7 va SEQ ID NO.10, alanin nhu néu trong SEQ ID NO.4 va SEQ ID NO.11,
hodc 14 vang mat nhu néu trong SEQ ID NO.8 va SEQ ID NO.12. Bién X, c6 thé 1a
xystein nhu néu trong SEQ ID NO.2, SEQ ID NO.4, SEQ ID NO.7, va SEQ ID NO.8,
hoic X, c6 thé 13 serin nhu néu trong SEQ ID NO.9, SEQ ID NO.10, SEQ ID NO.11, va
SEQ ID NO.12. Bién X; c6 thé 13 axit amin tdng hop. Axit amin tbng hop ndy c6 thé c6
mat & vi tri s6 43 (vi tri so v6i pG-CSF thé dai thanh thuc nhu dugc néu trong SEQ ID
NO.3) nhu néu trong SEQ ID NO.13. Axit amin téng hop ndy c6 thé 1a para-axetyl
phenylalanin (pAF: para-acetyl phenylalanine). Bién X4 c6 thé 13 methionin nhu néu
trong SEQ ID NO.2, SEQ ID NO.4, SEQ ID NO.8, SEQ ID NO.9, SEQ ID NO.11, va
SEQ ID NO.12, hodc X4 c6 thé 13 norleuxin nhu néu trong SEQ ID NO.7 va SEQ ID
NO.10. Axit amin téng hop pAF c6 thé duoc lién két cong hoa tri véi polyetylen glycol
(polyethylene glycol-PEG). PEG c6 thé c6 khdi lugng phan tir nim trong khoang tir 20
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kD dén khoang 50 kD, hozic khéi lwong phan tir vao khoang 30 kD. Tét hon néu PEG 13
PEG mach thang.

Sang ché dé cap dén bién thé yéu td kich thich ting sinh bach cau hat ctia lon (pG-
CSF) ¢6 trinh tu:

MAPLSPASSLPQSFLLKCLEQVRKIQADGAELQERLCATHKLC[pAF]PQEL
VLLGHSLGLPQASLSSCSSQALQLTGCLNQLHGGLVLYQGLLQALAGISPELAPA
LDILQLDVTDLATNIWLQMEDLRMAPASLPTQGTVPTFTSAFQRRAGGVLVVSQ
LQSFLELAYRVLRYLAEP (SEQ ID NO.2), trong d6 axit amin tbng hop para-axetyl
phenylalanin (pAF) cé mat & vi tri s& 43 dugc lién két cong hoa tri véi PEG mach thing

c6 khéi lugng phén tir bang 30 kD.

Séang ché dé cap dén duoc phdm chira bién thé pG-CSF bt ky theo sang ché, va it

nhat mot chét mang, chét pha loang, hodc t4 dugc dugc dung.

Sang ché cling m6 ta phuong phép diéu tri nhiém khuén & lon bao gbm buéc sir
dung lrong diéu tri hiru hiéu cia bién thé pG-CSF bét ky theo sang ché cho lon can didu
tri. Nhifm khuén c6 thé 13 hoi ching viém vi, viém tir cung va mat sita (MMA). Lon cén
diéu tri c6 thé 13 lon nai ngay trudc, trong hodc sau khi sinh. Luong diéu tri hiru hiéu cia
bién thé pG-CSF c6 thé nim trong khoang tir 10 dén 100 pg/kg khdi lugng co thé dong
vét, hodc ndm trong khoang tir 30 dén 50 pg/kg khéi lwong co thé dong vat, hodc khoang
40 pg/kg khdi luong co thé dong vat. Budc sir dung bién thé pG-CSF bt ky theo sang
ché c6 thé dugc thuc hién it nhat mot 14n trude khi sinh 7 ngdy hodc ngén hon (ttc 12 vao
hodc sau ngay 107 cta thai ky), hodc vao lic sinh. Theo mot sb khia canh, phuong phap
diéu tri nhifm khuén & lon c6 thé bao gdm budc sir dung 14n thi hai bién thé pG-CSF bét
k¥ theo sang ché sau khi sinh trong vong 14 ngay hodc ngin hon (tic 13, trong vong 1, 2,
3,4,5,6,7,8,9,10, 11, 12, 13 hodc trong vong 14 ngay sau khi sinh).

Sang ché mo ta phuong phép kich thich dap tmg mién dich bdm sinh & lgn bao
gdm bude st dung lwong didu tri hitu hidu ciia bién thé pG-CSF bit ky theo sang ché cho
lon cin diéu tri. Lon can kich thich c6 thé 13 lon néi ngay trudgc, trong hodc sau khi sinh.
Theo cac khia canh khac, lon can kich thich c6 thé 13 lon ¢ hé théng mién dich bi tén
thuong hoac suy yéu. Theo cac khia canh khac, lon can kich thich c¢6 thé 13 lon c6 hodc
¢6 nguy co phét trién nhifm bao gbém, vi du nhiém khuin hosc nhiém virut. Theo mot sb

khia canh, phuong phép ndy c6 thé kich thich san xuit cac xytokin (vi du, interferon
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(IFN: interferon), yéu t6 hoai tir khdi u (TNF: tumor necrosis factor), yéu t§ kich thich
tang sinh (CSF: colony stimulating factor), va/hodc interleukin, va/hodc kich hoat hodc
tang mirc d6 t& bao mién dich nhu té bao tua (DC: dendritic cell), t€ bao lympho (vi du,
té bao B, té bao T, va té bao tiéu diét tw nhién (NK: natural killer)), va tity bao (vi du, té
bao Mast, nguyén tuy bao (vi du, bach ciu ua bazo, bach ciu ua eosin, bach cau trung
tinh, bach cAu don nhén, va dai thuc bao)). Theo mot sd phuong 4n ciia cac khia canh
nay, phuong phap c6 thé kich thich hodc 1am ting cudng chic ning khang khuén cia
bach ciu trung tinh bing cach, vi du, 1am ting chirc ning khang khuin cia bach céu

trung tinh qua trung gian myeloperoxidaza-hydro peroxit-halogenua.

Trong phuong phap kich thich dép tng mién dich bim sinh, lugng diéu tri hiru
hiéu ctia bién thé pG-CSF c6 thé 13 ndm trong khoang tir 10 dén 100 pg/kg khdi lugng co
thé dong vat, hodc nim trong khoang tir 30 dén 50 pg/kg khdi luong co thé dong vit,
hoéc khoang 40 pg/kg khéi luong co thé dong vat. Budc sir dung cia bién thé pG-CSF
bét k¥ theo sang ché c6 thé dugc thuc hién it nhat mot 1an vao trude khi sinh 7 ngay hodc
ngan hon (tirc 12 vao hodc sau ngay 107 cta thai ky), hodc vao luc sinh. Theo mot s6 khia
canh, phuong phép diéu tri nhiém khuan & lon c6 thé bao gdm buédc st dung 1an thir hai
bién thé pG-CSF bt ky theo sang ché sau khi sinh trong vong 14 ngay hodc ngén hon
(tlrc 13, trong vong 1, 2, 3,4,5,6,7, 8,9, 10, 11, 12, 13 hodc trong vong 14 ngay sau khi
sinh).

Sang ché mo ta phuong phap lam giam ty 1€ tr vong ctia lgn con bao gbm buse
lon nai str dung luong dilu tri hiru hiéu cia bién thé pG-CSF bt ky theo sang ché ngay
trude, trong hodc sau khi sinh. Luong diéu tri hiru hiéu ctia bién thé pG-CSF c6 thé ndm
trong khoang tir 10 dn 100 pg/kg khdi luong co thé dong vat, hoic nim trong khoang tir
30 dén 50 pg/kg khéi luong co thé dong vat, hoic nim trong khoang 40 pg/kg khéi lugng
co thé dong vét. Bude st dung clia bién thé pG-CSF bat ky theo sang ché c6 thé duge
thuc hién it nhit mét 14n trude khi sinh 7 ngay hoic ngan hon (tirc 13 vao hoic sau ngay
107 cua thai ky), hodc vao luc sinh. Theo mot s6 khia canh, phuong phép lam giam ty 18
tr vong cda lgn con cd thé bao gém budc lon ndi ngay trudc, trong hodc sau khi sinh st
dung 14n thtr hai bién thé pG-CSF bat ky theo sang ché trong vong sau khi sinh 14 ngay
hodc nga‘in hon (tic 13, trong vong 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13 hodc trong vong
14 ngay sau khi sinh).
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Sang ché mo ta st dung bién thé pG-CSF bét ky theo sang ché dé bao ché thudc
cho tinh trang nhifm khuin & lon. Nhiém khuin nay c6 thé 13 hoi ching MMA.. Lon ¢6
thé 13 lon ni ngay trude, trong hodc sau khi sinh. Sang ché mé ta st dung bién thé pG-

CSF bét ky theo sang ché dé bao ché thudc 1am giam ty 1¢ tir vong ctia lon con.

Séang ché dé cap dén bién thé pG-CSF bét ky theo sang ché sir dung trong didu tri.
Liéu phéap nay c6 thé 13 viéc diéu tri hoi chimg nhiém khudn & lon. Nhidém khudn nay c6
thé 13 hoi chimg MMA. Lon c6 thé 13 lon nai ngay trudc, trong hodc sau khi sinh. Liéu
phap ndy c6 thé 1am giam ty 1& tir vong ciia lon con. Bién thé pG-CSF c¢6 thé dugc cho
lon nai ngay trude, trong hodc sau khi sinh st dung lugng ndm trong khoang tir 10 dén
100 pg/kg khéi Iuong co thé dong vat, hoic & lugng nim trong khoang tir 30 dén 50
ng/kg khéi lugng co thé dong vat, hodc khoang 40 pg/kg khdi luong co thé dong vat.
Bién thé pG-CSF co thé duoc str dung it nhit mot 14n trude khi sinh 7 ngay hoic ngin
hon (ttrc 12 vao hodc sau ngay 107 cta thai ky), hodc vao lic sinh. Buéc st dung 1an thir
hai c6 thé 13 cho lon nai sau khi sinh 14 ngay hozc ngén hon.
M5 ta chi tiét sang ché

Thuét ngit “nhiém khuén” duoc sir dung trong ban mo ta dé chi su phat trién cia
mot hodc nhiéu loai vi khuén trén hodc trong da, mang nhay ni€ém mac, cac tuyén, mét,
tai, duong tiét niéu, dudng tiéu héa, phdi, mau hodc cac co quan ciia dong vét. Vi khudn
ndy cé thé 13 cac loai dugc phan loai trong gibng Achromobacter, Actinobacillus,
Actinomyces,v Bacillus, Bordatella, Brucella, Clostridium,  Corynebacterium,
Erysipelothrix, Escherichia, Haemophilus, Klebsiella, Leptospira, Listeria, Mycoplasma,
Pasteurella, Proteus, Pseudomonas, Salmonella, Sphaerophorus, Staphylococcus,

Streptococcus, hodc Vibrio.

Thuét ngit “lon” dugce sir dung trong bdn mo ta dé chi lon, dic biét 1a lon nudi (Sus
scrofa domesticus hodc Sus domesticus) va c6 thé bao gdm heo siéu nho ciing nhu nhiing
giéng duogc nudi dé san xuét thit. Tu “lgn”, “heo” hodc “lgn” cd nghia 1a bao gém tht ca
cac gidng lon.

Lon néi ngay trudc, trong hodc sau khi sinh dugc dinh nghia 1a lgn ndi mang thai
trong vong cac tudn cudi cia thai ky dén vai tudn dau tién sau khi sinh. Sinh d&, hodc dé
con, thuong xay ra vao luc khoang ngay thir 114 cua thai ky. Lon ndi ngay trudc, trong

hodc sau khi sinh c6 thé 13 lon nai mang thai tir khoang 100 ngay cia thai ky cho dén
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khoang 14 ngay sau khi sinh. Lon con 13 lon tir khi sinh ra dén cai sita vao khoang 3 tudn
tubi.

Thuét ngit “axit amin tong hop” duge st dung trong ban md ta dé chi axit amin
khong phai 13 mét trong sb 20 axit amin phd bién hodc pyrolysin hodc selenoxystein. Vi
du vé& cac axit amin téng hop ndy bao gdm, nhung khéng chi gidi han 0, para-axetyl
phenylalanin (pAF: para-acetyl phenylalanine), axetylglucosaminyl-L-serin, va N-
axetylglucosaminyl-L-threonin. Mdt sé axit amin tong hop va két hop ctia ching vao cac

polypeptit va bién dbi sau d6 dugc mo ta trong W02010/011735 va W02005/074650.

Thuat ngir “diéu tri” dugc st dung trong ban mod ta dé chi bién phap kiém ché, 1am
cham, dung, giam, cai thién hodc ddo ngugc tién trién hodc muc d6 nghiém trong cua
triéu ching, rdi loan, tinh trang hodc bénh. Theo mét sb khia canh, ban mé ta nay mé ta
cac phuong phap dac hiéu dé diéu tri du phong triéu chimg, rbi loan, tinh trang hoac bénh
khoéng quan sat duge hodc phat hién dugc & dong vat cd thé co nguy co phat trién mot
hodc nhiéu triéu chung, r6i loan, tinh trang hodc bénh. Theo mot sb khia canh, diéu tri s€

dugce 4p dung diéu tri.

Thut ngit “luong hitu hidu” duge sit dung trong ban mé ta dé chi luong bién thé
pG-CSF dang dugc st dung s€ c6 tdc dung mong mudn, nhu phong ngira, diéu tri, hodc
1am giam nhiém khuin & lon. Khi lon nay 13 lon nai ngay truée, trong hodc sau khi sinh,
viéc diéu tri nhiém khuin & lon nai c6 thé cai thién su séng sot cua lon con. Lugng hiru

hiéu c6 thé thay dbi theo cac yéu t6 nhu khdi luong ctia lon nai.

Thuat ngit “sir dung” dugc st dung trong ban mo ta dé chi viéc tiém Iluong didu
tri hitu hiéu hop chét va cac ché pham c6 chira cac hop chit dugc boc 16 trén ddy. Theo
cac vi du khong gi6i han, bude sir dung c6 thé 13 tiém bép (i.m: intramuscular) hodc duéi

da (s.c.: subcutaneous).

Thuat ngit “khoéng” s& dugc hiéu béi ngudi c6 hidu biét trung binh trong linh vue
ndy va s& thay ddi & mot mirc nao d6 tiry thude vao hoan canh duogc sir dung. Nhu dugce
st dung & ban md ta nay, thut ngit “khoang” duoc sir dung trong ban mo ta dé chi cac
thay dbi £10%, £5%, hodc £1% (tirc 13, £10%, £9%, £8%, £7%, £6%, £5%, 4%, +3%,
+2%, hodc £1%).
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Bién thé pG-CSF theo sang ché c6 thé dé dang duoc sin xuét trong nhiéu loai té
bao bao gdm té bao dong vat c6 vu, té bao vi khuan nhu E. coli, Bacillus subtilis, hodc
Pseudomonas fluorescence, va/hodc trong té bao nim hoic t€ bao ndm men. Céc té bao
chu ¢6 thé dugce nudi cdy biang cach sir dung cac k§ thuat da biét trong linh vue k¥ thuat
nay. VAt truyén chira cac trinh tu polynucleotit quan tAm (vi du, cac bién thé cua pG-
CSF va trinh tr kiém so4t bidu hién) cé thé 13 duoc chuyén vio té bao chi bing céc
phwong phép d3 biét, ma thay ddi tiry thudc vao loai vét chi té bao. Vi du, phuong phap
bién nap canxi clorua thuong dugc sir dung cho té bao nhan so, trong khi d6 phuong
phéap xur ly bing canxi phosphat hoic céng nghé dién di electroporation cé thé duoc sir
dung cho céc té bao chii nhan chuén khac. Cac phuong phép tinh ché protein khac nhau
c6 thé duoc sir dung va cac phuong phap nhu vay 13 da biét trong linh vuc k§ thuit nay
va dugc mo ta, vi du, trong Deutscher, Methods in Enzymology 182: 83-89 (1990) and
Scopes, Protein Purification: Principles and Practice, 3rd Edition, Springer, NY (1994).

Bién thé pG-CSF dugc PEGyl hoa c6 thé duge ché héa theo cac phuong phap di
biét @ tao ra ché phdm dugc hiru ich. Theo mdt sé khia canh, ché pham nay 13 san phdm
duoc lam déng khé dn dinh dugc hoan nguyén bang chat pha loing thich hop hodc dung
dich nuéc co6 dd tinh khiét cao vé6i chat mang, chét bao quén, t4 dugc hodc chit 1am 4n
dinh dugc dung tuy ¥ (xem Remington, The Science and Practice of Pharmacy, 19th ed.,
Gennaro, ed., Mack Publishing Co., Easton, PA 1995).

Bién thé pG-CSF duoc PEGyl hoa c6 thé duoc ché hoa véi dung dich dém duoc
dung, va d6 pH dugc diéu chinh dé tao ra d6 4n dinh chép nhén dugc, va d pH thich hop
cho budc sir dung. Theo mét s6 vi du khong mang tinh giéi han, dd pH thich hop cho
buéc st dung cé thé ndm trong khoang tir 5 dén khoang 8 (tirc 13, khoang 5, khoang 6,
khoéang 7, hoic khoang 8). Hon nita, ché phdm pG-CSF c‘hrcjc PEGyl héa theo sang ché
6 thé duoc cho vao dd chira nhu lo nhé, vién thube dan, dung cu chuyén van dang but,

bom tiém, éng st dung trong tinh mach hodc tdi sir dung trong tinh mach.

Céc vi dy thir nghiém sau ddy 13 minh hoa cho cac bién thé pG-CSF, va budc st
dung chiing trong diéu tri nhiém khuén & lon, nhu hdi chimg MMA & lon nai ngay trudc,
trong hodc sau khi sinh. Viéc lam gidm ty 'lé méc nhiém khuén & lon néi ciing 1am giam

ty 1€ tir vong cta lon con. Can hiéu rang cidc phuong 4n va cach sir dung khéc s&€ tré nén
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13 rang ddi véi chuyén gia trong linh vire k¥ thuat ndy va sing ché khong chi gi¢i han &

céc vi du minh hoa cu thé nay hodc cac phuong 4n dugce wu tién nay.
Vi du thye hién sang ché
Vidul

Céc bién thé khac nhau cia ADN bd sung yéu t6 kich thich tang sinh bach cu hat
& lon (pG-CSF) (M3 truy cdp Ngan hang gen U68481.1) dugc tao ra bing cach dua ra
mdt bd ba ma héa két thic TAG & céac vi tri duoc chon bang phuong phap giy dot bién
PCR dinh hudng tai vi tri. Ngoai ra, phan ADN bd sung mé héa chudi tin hiéu duoc thay
thé bing mot bd ba mi hoa methionin (tirc 13 ATG). Vi du, ADN bd sung mi héa pG-
CSF trudng thanh thé dai véi trinh tur tin hidu bi bién ddi c6 thé 1a:

1
61
121
181
241
301
361
421
481

atggccccte
caagtgagga
aagctgtgcece
tccctgagcea
ggcggccteg
gceccecegecce
cagatggaag
ttcacctcgg
ttcctggagce

tcagcecctge
aaatccaggc
acccccagga
gctgctccag
tcctctacca
tggacatact
acctgaggat
ccttccageg
tggcgtaccg

cagctccctg
tgatggcgcece
gctggtgctg
ccaggccctg
gggcctectg
gcagctggat
ggccceggcec

ccgggcagga
tgtcctgecge

ccccagagcet
gagctgcagg
ctcgggcact
cagctgactg
caggccctgg
gtcaccgact
tcgctteccca

ggggtcctgg
tacctcgccg

tcctgctcaa
agaggctgtg
ctctgggcecct
gctgcctgaa
cgggcatctc
tagccaccaa
cccagggcac
ttgtctccca
agccctga

gtgcttagag
tgccacccac
cccccaggcet
ccaactgcat
cccagagctg
catctggctg
cgtgccgacce
gctgcagagc

(SEQ ID NO.5). Bién thé nay s& ma héa polypeptit sau:

1 MAPLSPASSL PQSFLLKCLE QVRKIQADGA ELQERLCATH. KLCHPQELVL LGHSLGLPQA

61 SLSSCSSQAL QLTGCLNQLH GGLVLYQGLL QALAGISPEL APALDILQLD VTDLATNIWL

121 QMEDLRMAPA SLPTQGTVPT FTSAFQRRAG GVLVVSQLQS FLELAYRVLR YLAEP

(SEQ ID NO.1). Néu muén str dung b ba ma héa két thic TAG dé thay thé gbc
H43, trinh tw ADN bd sung c6 thé la:

1

61

121

181

241

301

361

421

481

atggcccctce

caagtgagga

tcagccectge

aaatccaggc

aagctgtgct agccccagga

tccctgagca

ggcggcctcg

gcccccgece

cagatggaag

ttcacctcgg

ttcctggagce

gctgctccag
tcctctacca
tggacatact
acctgaggat
ccttccageg

tggcgtaccg

cagctccctg
tgatggcgcc
gctggtgctg
ccaggccctg
gggcctcctg
gcagctggat
ggccccggcec

ccgggcagga

tgtcctgcge

-0

ccccagagcet
gagctgcagg
ctcgggcact
cagctgactg
caggccctgg
gtcaccgact
tcgcttccca

ggggtcctgg

tacctcgecg

tcctgctcaa
agaggctgtg
ctctgggcect
gctgcctgaa
cgggcatctc
tagccaccaa
cccagggcac
ttgtctccca

agccctga

g;gcttagag
tgccacccac
cccccaggcet
ccaactgcat
cccagagctg
catctggctg
cgtgccgacc

gctgcagagc
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(SEQ ID NO.6). Polypeptit thu dugc s€ la:
1 MAPLSPASSL PQSFLLKCLE QVRKIQADGA ELQERLCATH KLCxPQELVL LGHSLGLPQA
61 SLSSCSSQAL QLTGCLNQLH GGLVLYQGLL QALAGISPEL APALDILQLD VTDLATNIWL

121 QMEDLRMAPA SLPTQGTVPT FTSAFQRRAG GVLVVSQLQS FLELAYRVLR YLAEP

(SEQ ID NO.2), trong d6 “x” biéu thi gbc H43 dugc thay thé bang axit amin téng
hop, nhu duge mo ta sau day.

Céac plasmid ma héa cac bién thé duoc bién nap vao té bao E. coli chira cac thanh
phin hé théng mi di truyén mé rong dé két hop axit amin tébng hop para-axetyl
phenylalanin (pAF). Céc té bao di dugc bién nap dugc cho phat trién trong moi trudng
bd sung pAF va duoc cam tmg dé biéu hién pG-CSF véi pAF duge két hop vao cac vi tri
duge chi dinh. Hé théng biéu hién nay di duoc md ta, vi du, trong WO 2010/011735
(duoc két hop vao ban md ta ndy bang cach vién dan), va di dugc biét rong rii trong linh

vuc k¥ thuét nay.

Biéu hién cua cac bién thé ADN bd sung di dugc bién dbi dugc tao ra béng
arabinoza, cac t& bao dugc thu hoach va céc bién thé vi tri pAF pG-CSF muc ti€u duoc
phan 14p va tinh ché bang phuong phép sic ky 1éng hiéu ning cao pha dio (RP-HPLC:
reverse phase high-pressure liquid chromatography). Aminooxy-PEG mach thing c¢6 khéi
luong phéan tr béng 30 kD d3a dugc kich hoat duoc 1ién hop dac hi€u tai vi tri v6i PAF da
dugc két hop nay. Céc thé lién hop PEG-pG-CSF duge tinh ché tir cac bién thé PEG du
thira va cc bién thé pG-CSF khong lién hop bang séc ky.

Vidu?2

Hoat tinh sinh hoc in vitro ctia cac bién thé PG-CSF duoc gin polyetylen glycol
(PEG-pG-CSF: PEGylated pG-CSF) dugc do bang kha ning cia cac bién thé tao ra su
ting sinh cia cac té bao M-NSF-60 (ATCC CRL-1838). Nong d6 ciia cac bién thé co thé
anh hudéng dén 50% mirc tang sinh t6i da (ECso) duoc xac dinh bang cach so sanh véi
dudng cong tiéu chuan dugc tao ra véi pG-CSF thé dai (WT: wild type) . Dua trén cac
két qua biéu hién nhu duge trinh bay trong Vi du 1 va cac thir nghiém sinh hoc duge mo
ta & ddy, cac bién thé PEG-pG-CSF dugc chon dé nghién ctru thém.

Hoat ddng in vivo cia cac bién thé PEG-pG-CSF thir nghiém dugc chon dugc thir
nghiém trong mdt mo hinh dong vat gdm nhim. Chudt Sprague Dawley (3 chu6t/nhém)
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duoc didu tri bang bién thé PEG-pG-CSF & lugng 0,25mg/kg khéi lwong co thé. Cac miu
méu duogc liy ¢ 0 (trude khi sit dung duge chit), 1, 3, 6, 24, 48, 56, 72, 96, 144, 192 va
264 gir @ phan tich dugc dong hoc (PK: pharmokinetic) va cac mau dugc ldy & 24, 48 |
72 va 96 git cho cong thirc mau toan bd (phan tich CBC: complete blood count). Phép do
chinh trong phén tich CBC 14 s6 luong bach ciu trung tinh ¢6 mat. Mot bién thé H43 kich
thich mtrc 6 tiang sinh bach cu trung tinh cao hon cac bién thé khac dugc thir nghiém.

T4t cé cac bién thé c6 dic tinh duge dong hoc tuong ty nhau.
Vidu3

PEG-pG-CSF H43pAF duogc chudn bi nhu sau. Nhu trong Vi du 1, biéu hién cta
c4c bién thé ADN bd sung di duoc bién ddi dugc cam tng bang arabinose, cac té bao
duogc thu hoach va bién thé vi tri pG-CSF H43pAF dugce phén lap, 1am bién tinh va cudn
gép lai va tinh ché bang phuong phéap sic ky long trao dbi cation, bang cach sir dung .
(CEX) Impres (GE Health Lifescatics). Tém lai, bién thé pG-CSF H43pAF khong dugc
pegyl hoa dugc nap vao cot véi néng do 1-5mg/ml nhya. Cot dugce rira véi ndm thé tich
ot (CV: column volume) 30 mM natri acxtat & pH 4,5. Viéc rira giai bién thé pG-CSF
H43pAF béng mot dai dém rira giai tuyén tinh (30 mM natri axetat, NaCl 0,5 M, Ph 4.5),
bang céch rira v6i dung dich dém rira giai 0-100% trén 20 CV. |

Dua trén phan tich khéi phd (MS: mass spectroscopy) ciia pG-CSF H43pAF, cac
peptit dugc phén 14p bao gém mot dinh chinh dugc dai dién boi SEQ ID NO.2 va SEQ
ID NO.mét sb tap chit khac nhau. Cac tap chét bao g@)m viéc mét methion dau tan N (ID
SEQ NO: 4), mit ca methionin va alanin du tdn N (SEQ ID NO.8) va thay thé norleuxin
cho methionin dau t4n N (SEQ ID NO : 7). Norleuxin dugc biét dén 12 két hop sai thay
vi axit amin methionin trong 1én men mat do cao véi E. coli. Su két hop cia norleuxinx
duoc gidm di bang cach st dung mét hodc nhiéu buéc sau: cho cac dung dich 1én men
bang methionin; 1én men véi méi truong phirc tap thay vi méi trudng xac dinh (modi
trudng phiic tap c6 mot hogc nhidu thanh phan khéng xac dinh trong d6 bao gdm nhung
giéi han & glyxerol, mudi, axit amin, vitamin, chiét xuat nAm men, dich thuy phén thuc
vat va dong vat, pepton va trypton); va/hoac ha thép nhiét d6 cua hén hop phén ung 1én

men sau khi cam ng.

Bién thé pG-CSF H43pAF duoc 14y tir vén sic ky trao dbi cation sau khi st dung
sic ky Capto SP Impres va dung dich dém duoc trao dbi thanh natri axetat 30mM,
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sucroza 4%, pH 4,0 bang cach st dung caxet locddong chay tiép tuyén 10kDa MWCO.
Bién thé pG-CSF H43pAF sau d6 dugc co dic dén khoang 8,0mg/ml bang bd loc ly tdm
Amicon Ultra theo huéng din cla nha san xuit. Sau khi duogc ¢6 dic, PEG mach thfmg
30K (PEG c6 thé dugc mua thuong mai tir NOF America Corporation hoic EMD Merck,
chéng han) dugc thém vao theo ty 1€ mol 6: 1 cia PEG so véi bién thé HGp CSF
H43pAF. H3n hop bién thé PEG / pG-CSF sau d6 dugc 11 & nhiét do khoang 28°C trong
thoi gian it nhét 21 gio. Phuong phép nay cho két qua > 98% bién thé pG-CSF dugc lién
hop véi polyetylen glycol. Sau d6 bién thé dugc gan polyetylen glycol c6 thé dugc tinh
ché bang CEX nhu trén. Khi duoc thir nghiém trong thir nghiém sinh hoc té bao M-NSE-
60 (Vi du 2), bién thé PEG-pG-CSF H43pAF c6 ECsj it nhat 0,40 ng/ml, thé hién cac dic
tinh gén két va hiéu luc tbt.

Céc méu dugc dong lanh va tan bang trong nim chu ky bang cach lam déng lanh &
nhiét d6 0°C trong cac éng 1,5 ml va tan biang trong bé nudc ¢ nhiét d6 phong. Khoéng cé
tac dong dang ké nao duoc quan sat dbi v6i profin protein khdi lwong phan tir cao
(HMW: high molecular weight ) trong nam chu ky 1am déng-tan bing, diéu nay chtmg t6

tinh 6n dinh ctia bién thé trong dung dich.

Hai bién thé pG-CSF H43pAF bb sung duoc tao ra dé cb ging cai thién hiéu suét
cuén gip va kha ning bén nhiét ciia bién thé & 50°C. Xystein 17 dugc dbi thanh alanin
(C17A) hoic serin (C17S, cac SEQ ID NO.9-12). Nhimg dot bién nay khéng cai thién
hiéu suit cudn gap, nhung C17A di giam tinh bén nhiét. PEG-pG-CSF H43pAF/C17S c6
ECso dugc cdi thién doi chut 1a 0,26 ng/ml.

Vidu 4

Bién thé PEG-pG-CSF H43pAF duoc cho st dung lon nai dé dic ta sy thay ddi
cua bach ciu trung tinh trong mau. Sau Ign nai 1,5 - 5 tudi va khéi lugng co thé trung
binh 269,7 kg dugc cho sir dung bién thé PEG-pG-CSF H43pAF véi lidu 40 pg/kg bang
cach tiém bdp & bén cd. Bién thé PEG-pG-CSF H43pAF dugc tao huyén phi trong
30mM natri xitrat, 250mM arginin, pH 6,0 & ndng d6 8.2mg/ml. Cac lon ndy khong nhan
duogc bat ky loai thude déng thoi nao sau khi bt dau diéu tri. Khéng quan st duoc biéu
hién bét loi nao.

Mau dugc 1iy vao ngay 0 trude khi sir dung duoc chét va vao cac ngay 2, 7, 10,

14, 17 va 21 sau khi st dung dugc chét. Sb luong bach cau trung tinh dugc xac dinh cho
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mdi lon nai va mot gia tri trung binh cho viée diéu tri duge xac dinh cho mdi ngay. Piéu
tri bing mot lidu duy nhét cia bién thé PEG-pG-CSF H43pAF din dén su gia ting c6 thé
do duoc vé sb luong bach ciu trung tinh trong méau trong khoang thdi gian ba tudn (Bang

1). Liéu b6 sung duge cho 13 s& kich thich duy tri mirc d6 bach cAu trung tinh cao hon.

Bang 1. Anh huéng cia bién thé PEG-pG-CSF H43pAF dén s6 luong bach ciu
trung tinh trong mau trung binh hang ngay.

Ngay
0 2 7 10 14 17 21
Bach cau
trung tinh (1000/uL) 4,65 | 43,68 | 25,08 | 30,1 | 18,53 | 15,14 | 9,83
Vidu5

Bién thé PEG-pG-CSF H43pAF dugc sit dung cho lon néi ngay truéc, trong hoic
sau khi sinh dé dic ta tic dong dén hoi chimg viém vi, viém tir cung, va mat sita (MMA)

va su song sét cia lon con.

Lon nai & 95 - 100 ngay thai ky duoc dit vao cic chudng dé va thuc hanh chan
nu6i hop vé sinh dugce thuc hién cho dén ngay 107 caa thai ky cho mdi lon nai. Vao ngay
107, mau duogc thu thip va sau d6 lon nai (25 con mdi nhém) duge xir 1y bang 40 pg/kg
bién thé PEG-pG-CSF H43pAF nhu & Vi du 4 hodc bang dung dich natri clorua lam déi
chirng am tinh. Lon néi sau d6 dugc nudi trong diéu kién mét vé sinh dé kich thich su
phat trién cia MMA.Céc diéu kién mét vé sinh bao gém dat mot tAim tham trén san nha
ctia thing dung rac dé cho tdm dém va chat thai tich liy. Ngoai ra, hdn hop nudc, phan
va mun cua thong (2: 1: 1) dugc st dung dé 1am nhiém ban céac thung. Khong cung cap
thudc kich dé hodc corticosteroid cho lon nai. Theo déi 1dm sang va nhiét d9 truc trang
duoc thu thap trén mdi lon nai mot 1An mdi ngay vao budi sang bit dau tir ngay 107 cia
thai ky va tiép tuc cho dén khi chin doan MMA tai thoi diém lon nai da thu thap tat ca
cac mau va sau d6 dugc dua ra khéi nghién ciru, duoc diéu tri va dua diéu kién vé sinh
trong thung trd lai. Cac mau duge thu thip bao gém mau, nhiét do truc trang va gac ctua

c4c tuyén bi nhiém bénh.

Viéc sinh dé thuong xay ra vao ngay tht 114 cla thai ky. Lon con dugc cén va
gén thé trong vong 12 gi&r sau khi sinh. Theo ddi 14m sang ctia lon con dugc thuc hién hai

14n mdi ngay va khdi luong ciing duoc do vao ngay 3, 7 va 21 sau khi sinh.
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St dung dinh nghia vé mdi giao thitc cia bénh, nhén théy c6 su khac biét nho giita
hai nhém. Tuy nhién, khi dich tiét 4&m ho duoc loai bo khéi dinh nghia vé bénh, ty 16 méic
bénh d4 giam hon 50% & nhoém duoc diéu tri bang PEG-pG-CSF. Nhém duge diéu tri

cling ¢6 so lugng lon con cai sira nhiéu hon so véi nhém doi chung (Bang 2).

Bang 2. Anh hudng ciia PEG-pG-CSF dén ty 16 mac MMA va ty 1é sng cta lon

con.
Bién | Péichimg | PEG-pG-CSF | Gi4 tri P
Lon nai (s6 lwong/nhém)
MMA 36% (9/25) | 32%(8/35) | 1,0000
MMA khéng bao gom xa 4&m hd | 28% (7/25) 12% (3/25) 0,2890
Lon con (Sai s6 chuin ciia trung binh)

S6 sinh/Ita 13,3 (0,78) | 13,1(0,72) | 0,8567

Sb cai sira/ltra 8,3 (0,61) 9.4 (0,61) 0,2056

Ty 1é song 65,3 (4,5) 72,4 (4,3) 0,2590

Khoang ty 1& séng sét/lta 0 - 100% 38 - 100% n/a

Khéi luong khi cai sira 59(0,21) 5,7 (0,19) 0,5944
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YEU CAU BAO HO
1. Duoc phém didu tri hoi ching viém vu, viém t cung, va mét sira, chtra bién thé yéu td

kich thich ting sinh bach cAu hat cia lon (pG-CSF) duogc cAu thanh tir trinh ty axit amin:

X, PLSPASSLPQSFLLKX,LEQVRKIQADGAELQERLCATHKLC(pAF)PQEL

VLLGHSLGLPQASLSSCSSQALQLTGCLNQLHGGLVLYQGLLQALAGISPELAPA
LDILQLDVTDLATNIWLQX3EDLRX3APASLPTQGTVPTFTSAFQRRAGGVLVVSQ
LQSFLELAYRVLRYLAEP (SEQ ID NO.13), va it nhat mot chét mang, chit pha loing,

hodc ta duoc dugce dung;

trong d6 X; dugc chon tir nhém bao gé)m methionin alanin, norleuxin alanin, chi

alanin, va khoéng cé axit amin);
trong d6 X, la xystein hodc serin;
trong d6 X3 1a methionin ho#c norleuxin; va

trong d6 axit amin tdng hop para-axetyl phenylalanin cé mat & vi trf s6 43 duoc

lién két cong hoa tri véi polyetylen glycol.

2. Dugc phdm theo diém 1, trong d6 polyetylen glycol cé khdi luong phén tir nim trong
khoéng tir 20 kD dén khoang 50 kD.

3. Dugc pham theo diém 1 hodc 2, trong d6 polyetylen glycol c6 khdi Iugng phan tir
khoang 30 kD.

4. Duoc phdm theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 polyetylen glycol
12 polyetylen glycol mach thang.

5. Dugc pham diéu trj hoi ching viém v, viém tir cung, va mit sita, chira bién thé yéu t6

kich thich tang sinh bach cau hat cta lon (pG-CSF) duoc cAu thanh tir trinh tu axit amin:
MAPLSPASSLPQSFLLKCLEQVRKIQADGAELQERLCATHKLC(pAF)PQEL

VLLGHSLGLPQASLSSCSSQALQLTGCLNQLHGGLVLYQGLLQALAGISPEL
APALDILQLDVTDLATNIWLQMEDLRMAPASLPTQGTVPTFTSAFQRRAG
GVLVVSQLQSFLELAYRVLRYLAEP (SEQ ID NO.2), va it nhit mét chét

mang, chat pha lodng, hoic ta dugc duoc dung,

trong d6 axit amin tong hop para-axetyl phenylalanin c6 mit & vi tri s6 43 duoc

lién két cong hoa tri v6i polyetylen glycol mach thing c6 khbi lwong phan tir bang 30 kD.
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<160> 13
<170> PatentIn version 3.5
<210> 1
<211> 175
<212> PRT
<213> Trinh tu nhédn tao
<220>
<223> Trinh tu nhdn tao
<400> 1
Met Ala Pro Leu Ser Pro Ala Ser Ser Leu Pro Gln Ser Phe Leu Leu
1 5 10 15
Lys Cys Leu Glu Gln Val Arg Lys Ile Gln Ala Asp Gly Ala Glu Leu
20 25 30
Gln Glu Arg Leu Cys Ala Thr His Lys Leu Cys His Pro Gln Glu Leu
35 40 45
Val Leu Leu Gly His Ser Leu Gly Leu Pro Gln Ala Ser Leu Ser Ser
50 55 60
Cys Ser Ser Gln Ala Leu Gln Leu Thr Gly Cys Leu Asn Gln Leu His
65 70 75 80
Gly Gly Leu Val Leu Tyr Gln Gly Leu Leu Gln Ala Leu Ala Gly Ile
85 90 95
Ser Pro Glu Leu Ala Pro Ala Leu Asp Ile Leu Gln Leu Asp Val Thr
100 105 110
Asp Leu Ala Thr Asn Ile Trp Leu Gln Met Glu Asp Leu Arg Met Ala
115 120 125
Pro Ala Ser Leu Pro Thr Gln Gly Thr Val Pro Thr Phe Thr Ser RAla
130 135 140
Phe Gln Arg Arg Ala Gly Gly Val Leu Val Val Ser Gln Leu Gln Ser
145 150 155 160
Phe Leu Glu Leu Ala Tyr Arg Val Leu Arg Tyr Leu Ala Glu Pro
165 170 175
<210> 2
<211> 175
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Trinh tuy nhén tao
<220>

<221> Trinh ty 1&i
<222> (44) .. (44)
<223> Xaa = pAF
<400> 2
Met Ala Pro Leu Ser Pro Ala Ser Ser Leu Pro Gln Ser Phe Leu Leu
1 5 10 15
Lys Cys Leu Glu Gln Val Arg Lys Ile Gln Ala Asp Gly Ala Glu Leu
20 25 30
Gln Glu Arg Leu Cys Ala Thr His Lys Leu Cys Xaa Pro Gln Glu Leu
35 40 45
Val Leu Leu Gly His Ser Leu Gly Leu Pro Gln Ala Ser Leu Ser Ser
50 55 60
Cys Ser Ser Gln Ala Leu Gln Leu Thr Gly Cys Leu Asn Gln Leu His
65 70 75 80
Gly Gly Leu Val Leu Tyr Gln Gly Leu Leu Gln Ala Leu Ala Gly Ile
85 90 95
Ser Pro Glu Leu Ala Pro Ala Leu Asp Ile Leu Gln Leu Asp Val Thr
100 105 110
Asp Leu Ala Thr Asn Ile Trp Leu Gln Met Glu Asp Leu Arg Met Ala
115 120 125
Pro Ala Ser Leu Pro Thr Gln Gly Thr Val Pro Thr Phe Thr Ser Ala
130 135 140
Phe Gln Arg Arg Ala Gly Gly Val Leu Val Val Ser Gln Leu Gln Ser
145 150 155 160
Phe Leu Glu Leu Ala Tyr Arg Val Leu Arg Tyr Leu Ala Glu Pro
165 170 175
<210> 3
<211> 174
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Tu nhién
<400> 3
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Ala Pro Leu Ser Pro Ala Ser Ser Leu Pro Gln
1 5 10
Cys Leu Glu Gln Val Arg Lys Ile Gln Ala Asp
20 25
Glu Arg Leu Cys Ala Thr His Lys Leu Cys His
35 40
Leu Leu Gly His Ser Leu Gly Leu Pro Gln Ala
50 55
Ser Ser Gln Ala Leu Gln Leu Thr Gly Cys Leu
65 70 75
Gly Leu Val Leu Tyr Gln Gly Leu Leu Gln Ala
85 90
Pro Glu Leu Ala Pro Ala Leu Asp Ile Leu Gln
100 105
Leu Ala Thr Asn Ile Trp Leu Gln Met Glu Asp
115 120
Ala Ser Leu Pro Thr Gln Gly Thr Val Pro Thr
130 135
Gln Arg Arg Ala Gly Gly Val Leu Val Val Ser
145 150 155
Leu Glu Leu Ala Tyr Arg Val Leu Arg Tyr Leu
165 170
<210> 4
<211> 174
<212> PRT
<213> Trinh tuy nhan tao
<220>
<223> Trinh ty nhan tao
<220>
<221> Trinh tu 18i
<222> (43)..(43)
<223> Xaa = pPAF
<400> 4
Ala Pro Leu Ser Pro Ala Ser Ser Leu Pro Gln
1 5 10
Cys Leu Glu Gln Val Arg Lys Ile Gln Ala Asp
20 25
Glu Arg Leu Cys Ala Thr His Lys Leu Cys Xaa
35 40
Leu Leu Gly His Ser Leu Gly Leu Pro Gln Ala
50 55
Ser Ser Gln Ala Leu Gln Leu Thr Gly Cys Leu
65 70 75
Gly Leu Val Leu Tyr Gln Gly Leu Leu Gln Ala
85 90
Pro Glu Leu Ala Pro Ala Leu Asp Ile Leu Gln
100 105
Leu Ala Thr Asn Ile Trp Leu Gln Met Glu Asp
115 120
Ala Ser Leu Pro Thr Gln Gly Thr Val Pro Thr
130 135
Gln Arg Arg Ala Gly Gly Val Leu Val Val Ser
145 150 155
Leu Glu Leu Ala Tyr Arg Val Leu Arg Tyr Leu
165 170
<210> 5
<211> 528
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> ADN bd sung (nh&n tao) mi héa SEQ ID
<400> 5
atggcccctce tcagccctge cagctcecctg ccccagagcet
caagtgagga aaatccaggc tgatggcgcc gagctgcagg
aagctgtgecc acccccagga gctggtgctg ctcgggcact
tccctgageca gctgctccag ccaggccctg cagctgactg
ggcggecteg tcctctacca gggcctecctg caggccctgg
gccccegeee tggacatact gcagctggat gtcaccgact
cagatggaag acctgaggat ggccccggcc tcgcttcecca
ttcacctcgg ccttccagcg ccgggcagga ggggtcctgg
ttcctggage tggcgtaccg tgtcctgege tacctcgecg
<210>
<211> 528
<212> ADN
<213> Trinh tuy nhén tao
<220>
<223> ADN bd sung (nhin tao) md hdéa SEQ ID
<400> 6
atggccectce tcagccctge cagctccctg ccccagagcet

Ser Phe Leu

Gly Ala Glu
30
Gln Glu
45

Leu

Pro
Ser Ser
60

Asn

Gln Leu

Leu Ala Gly
Val
110

Met

Leu Asp

Leu Arg
125
Phe Thr
140

Gln

Ser

Leu Gln

Ala Glu Pro

Ser Phe Leu

Gly Ala Glu
30
Gln Glu
45

Leu

Pro
Ser Ser
60

Asn Gln I

Leu Ala Gly
val
110

Met

Leu Asp

Leu Arg
125
Phe Thr
140

Gln

Ser

Leu Gln

Ala Glu Pro

NO.1&3

tcctgcectceaa
agaggctgtg
ctctgggcect
gctgcctgaa
cgggcatctc
tagccaccaa
cccagggcac
ttgtctccca
agccctga

NO.2&4

tcctgctcaa
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Leu
15
Leu

Lys
Gln

Leu Val

Ser Cys

His Gly
80
Ile Ser
95
Thr Asp

Ala Pro

Ala Phe

Phe
160

Ser

Leu
15
Leu

Lys
Gln

Leu Val

Ser Cys

His Gly
80
Ile Ser
95
Thr Asp

Ala Pro

Ala Phe

Phe
160

Ser

gtgcttagag
tgccacccac
cccccaggcet
ccaactgcat
cccagagctg
catctggctg
cgtgccgacc
gctgcagagc

gtgcttagag

60
120
180
240
300
360
420
480
528

60



caagtgagga
aagctgtgct
tccctgagea
ggcggcecteg
gcccececgecce
cagatggaag
ttcacctcgg
ttcctggage
<210> 7

<211> 175
<212> PRT

<213> Trinh ty nhé&n tao

<220>

aaatccaggc tgatggcgcc
agccccagga gctggtgetg
gctgctccag ccaggcectg
tcctctacca gggcctectg
tggacatact gcagctggat
acctgaggat ggccccggcc
ccttccagecg ccgggcagga
tggcgtaccg tgtcctgcge

<223> Trinh tu nhén tao

<220>

<221> Trinh tu 18i

<222>  (1)..

<223> Xaa
<220>

(1)

= norleuxin hodc

<221> Trinh tu 18i

<222> (44)
<223> Xaa
<220>

.. (44)
= pAF

<221> Trinh tuy 13i

<222> (122
<223> Xaa
<220>

) .. (122)

= norleuxin hodc

<221> Trinh tu 16i

<222> (127
<223> Xaa
<400> 7

Xaa Ala Pro
1
Lys Cys Leu

Gln Glu Arg
35
Val Leu Leu
50
Cys Ser Ser
65
Gly Gly Leu

Ser Pro Glu

Asp Leu Ala
115
Pro Ala Ser
130
Phe Gln Arg
145

Phe Leu Glu
<210> 8
<211> 173
<212> PRT

<213> Trinh tu

<220>

<223> Trinh tu

<220>

). . (127)

= norleuxin hodc

Leu Ser Pro
5

Glu Gln Val

20

Leu Cys Ala

Gly His Ser

Gln Ala Leu
70
Val Leu Tyr
85
Leu Ala Pro
100
Thr Asn Ile

Leu Pro Thr

Arg Ala Gly

150

Leu Ala Tyr
165

<221> Trinh tu 18i

<222> (42)
<223> Xaa
<400> 8
Pro Leu Ser
1

Leu Glu Gln

Arg Leu Cys
35
Leu Gly His
50
Ser Gln Ala
65
Leu Val Leu

Glu Leu Ala

.. (42)
= pAF

Pro Ala Ser
5

Val Arg Lys

20

Ala Thr His

Ser Leu Gly

Leu Gln Leu
70
Tyr Gln Gly
85
Pro Ala Leu
100

Ala
Arg
Thr
Leu
55

Gln
Gln
Ala
Trp
Gln
135
Gly

Arg

nhén tao

nhén tao

Ser
Ile
Lys
Leu
55

Thr

Leu

Asp

41393

gagctgcagg
ctcgggcact
cagctgactg
caggccctgg
gtcaccgact
tcgcttecceca
ggggtcctgg
tacctcgcceg

methionin

methionin

methionin

Ser
Lys
His
40

Gly
Leu
Gly
Leu
Leu
120
Gly

Val

Val

Leu
Gln
Leu
40

Pro
Gly

Leu

Ile

Ser Leu Pro
10

Ile Gln Ala

25

Lys Leu Cys

Leu Pro Gln

Thr Gly Cys
75
Leu Leu Gln
90
Asp Ile Leu
105
Gln Xaa Glu

Thr Val Pro

Leu Val Val

155

Leu Arg Tyr
170

Pro Gln Ser
10

Ala Asp Gly

25

Cys Xaa Pro

Gln Ala Ser

Cys Leu Asn
75
Gln Ala Leu
90
Leu Gln Leu
105

agaggctgtg tgccacccac
ctctgggcct cccccaggcet
gctgcctgaa ccaactgcat
cgggcatctc cccagagctg
tagccaccaa catctggctg
cccagggcac cgtgccgacc
ttgtctccca gctgcagagce

agccctga

Gln
Asp
Xaa
Ala
60

Leu
Ala
Gln
Asp
Thr
140

Ser

Leu

Phe
Ala
Gln
Leu
60

Gln

Ala

Asp

Ser
Gly
Pro
45

Ser
Asn
Leu
Leu
Leu
125
Phe

Gln

Ala

Leu
Glu
Glu
45

Ser
Leu

Gly

Val

-18-

Phe Leu Leu
15

Ala Glu Leu

30

Gln Glu Leu

Leu Ser Ser

Gln Leu His
80
Ala Gly Ile
95
Asp Val Thr
110
Arg Xaa Ala

Thr Ser Ala

Leu Gln Ser
160
Glu Pro
175

Leu Lys Cys
15

Leu Gln Glu

30

Leu Val Leu

Ser Cys Ser

His Gly Gly
80
Ile Ser Pro
95
Thr Asp Leu
110

120
180
240
300
360
420
480
528
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Ala Thr Asn Ile Trp Leu Gln Met Glu Asp Leu Arg Met Ala Pro Ala

115 120 125

Ser Leu Pro Thr Gln Gly Thr Val Pro Thr Phe Thr Ser Ala Phe Gln
130 135 140
Arg Arg Ala Gly Gly Val Leu Val Val Ser Gln Leu Gln Ser Phe Leu
145 150 155 160
Glu Leu Ala Tyr Arg Val Leu Arg Tyr Leu Ala Glu Pro
165 170

<210> 9
<211> 175
<212> PRT
<213> Trinh tu nhén tao
<220> :
<223> Trinh ty nhén tao
<220>

<221> Trinh tu 18i
<222>  (44) ..(44)
<223> Xaa = pAF
<400> 9
Met Ala Pro Leu Ser Pro Ala Ser Ser Leu Pro Gln Ser Phe Leu Leu
1 5 10 15
Lys Ser Leu Glu Gln Val Arg Lys Ile Gln Ala Asp Gly Ala Glu Leu
20 25 30
Gln Glu Arg Leu Cys Ala Thr His Lys Leu Cys Xaa Pro Gln Glu Leu
35 40 45
Val Leu Leu Gly His Ser Leu Gly Leu Pro Gln Ala Ser Leu Ser Ser
50 55 60
Cys Ser Ser Gln Ala Leu Gln Leu Thr Gly Cys Leu Asn Gln Leu His
65 70 75 80
Gly Gly Leu Val Leu Tyr Gln Gly Leu Leu Gln Ala Leu Ala Gly Ile
85 90 95
Ser Pro Glu Leu Ala Pro Ala Leu Asp Ile Leu Gln Leu Asp Val Thr
100 105 110
Asp Leu Ala Thr Asn Ile Trp Leu Gln Met Glu Asp Leu Arg Met Ala
115 120 125
Pro Ala Ser Leu Pro Thr Gln Gly Thr Val Pro Thr Phe Thr Ser Ala
130 135 140
Phe Gln Arg Arg Ala Gly Gly Val Leu Val Val Ser Gln Leu Gln Ser
145 150 155 160
Phe Leu Glu Leu Ala Tyr Arg Val Leu Arg Tyr Leu Ala Glu Pro
165 . 170 175
<210> 10
<211> 175
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> . Trinh tu nhén tao
<220>
<221> Trinh ty 1&i
<222> (1)..(1)
<223> Xaa = norleuxin hodc methionin
<220>
<221> Trinh ty 13i
<222>  (44)..(44)
<223> ZXaa = pAF
<220>
<221> Trinh ty 1&i
<222> (122)..(122)
<223> Xaa = norleuxin hodc methionin
<220>
<221> Trinh tu 18i
<222> (127)..(127)
<223> Xaa = norleuxin hodc methionin
<400> 10
Xaa Ala Pro Leu Ser Pro Ala Ser Ser Leu Pro Gln Ser Phe Leu Leu
1 5 10 15
Lys Ser Leu Glu Gln Val Arg Lys Ile Gln Ala Asp Gly Ala Glu Leu
20 25 30
Gln Glu Arg Leu Cys Ala Thr His Lys Leu Cys Xaa Pro Gln Glu Leu
35 40 45
Val Leu Leu Gly His Ser Leu Gly Leu Pro Gln Ala Ser Leu Ser Ser
50 55 60
Cys Ser Ser Gln Ala Leu Gln Leu Thr Gly Cys Leu Asn Gln Leu His
65 70 75 80
Gly Gly Leu Val Leu Tyr Gln Gly Leu Leu Gln Ala Leu Ala Gly Ile
85 90 95
Ser Pro Glu Leu Ala Pro Ala Leu Asp Ile Leu Gln Leu Asp Val Thr
100 ‘ 105 110
Asp Leu Ala Thr Asn Ile Trp Leu Gln Xaa Glu Asp Leu Arg Xaa Ala
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115

Pro Ala Ser Leu

130

Phe Gln Arg Arg

145

Phe Leu Glu Leu

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>
Ala Pro
1

11

174

PRT
Trinh tu

Trinh tu

Trinh tu

Pro

Ala

Ala
165

Thr

Gly
150
Tyr

Gln
135
Gly

Arg

nhdn tao

nhén tao

181

(43) ..(43)
Xaa = pAF

11
Leu Ser

Cys Leu Glu Gln

Glu Arg

20
Leu Cys
35

Leu Leu Gly His

50

Ser Ser Gln Ala

65

Gly Leu Val Leu

Pro Glu Leu Ala

Leu Ala

100
Thr Asn
115

Ala Ser Leu Pro

130

Gln Arg Arg Ala

145

Leu Glu Leu Ala

<210>
<211l>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>

12

173

PRT
Trinh tu

Trinh tu

Trinh tu

Pro
Val
Ala
Ser
Leu
Tyr
85

Pro
Ile
Thr
Gly

Tyr
165

Ala
Arg
Thr
Leu
Gln
70

Gln
Ala
Trp
Gln
Gly

150
Arg

Ser
Lys
His
Gly
55

Leu
Gly
Leu
Leu
Gly
135

Val

Val

nhédn tao

nhé&n tao

181

(42) .. (42)
Xaa = pAF

12

Pro Leu Ser Pro

1

Leu Glu Gln Val

20

Arg Leu Cys Ala

35

Leu Gly His Ser

50
Ser Gln
65
Leu Val

Glu Leu
Ala Thr

Ser Leu
130

Arg Arg

145

Glu Leu

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

Ala Leu
Leu Tyr

Ala Pro
100

Asn Ile

115

Pro Thr

Ala Gly
Ala Tyr
13

174

PRT
Trinh tu

Trinh tu

Ala
5

Arg
Thr
Leu
Gln
Gln

85
Ala

Trp
Gln
Gly

Arg
165

Ser
Lys
His
Gly
Leu
70

Gly
Leu
Leu
Gly
Val

150
Val

Ser
Ile
Lys
Leu
55

Thr
Leu
Asp
Gln
Thr
135

Leu

Leu

nhédn tao

nhén tao

120
Gly

Val

Val

Ser
Ile
Lys
40

Leu
Thr
Leu
Asp
Gln
120
Thr

Leu

Leu

Leu
Gln
Leu
40

Pro
Gly
Leu
Ile
Met
120
Val

Val

Arg

Thr
Leu

Leu

Leu
Gln
25

Leu
Pro
Gly
Leu
Ile
105
Met
Val

Val

Arg

Pro
Ala
25

Cys
Gln
Cys
Gln
Leu
105
Glu
Pro

Val

Tyr

Val
Val

Arg
170

Pro
10

Ala
Cys
Gln
Cys
Gln
90

Leu
Glu
Pro

Val

Tyr
170

Gln
10

Asp
Xaa
Ala
Leu
Ala
90

Gln
Asp
Thr

Ser

Leu
170

41393

Pro
Val

155
Tyr

Gln
Asp
Xaa
Ala
Leu

75
Ala

Gln.

Asp
Thr
Ser

155
Leu

Ser
Gly
Pro
Ser
Asn
75

Leu
Leu
Leu
Phe
Gln

155
Ala

Thr
140
Ser

Leu

Ser
Gly
Pro
Ser
60

Asn
Leu
Leu
Leu
Phe
140

Gln

Ala

Phe
Ala
Gln
Leu
60

Gln
Ala
Asp
Arg
Thr
140

Leu

Glu

125
Phe

Gln

Ala

Phe
Ala
Gln
45

Leu
Gln
Ala
Asp
Arg
125
Thr

Leu

Glu

Leu
Glu
Glu
45

Ser
Leu
Gly
Val
Met
125
Ser

Gln

Pro

-20-

Thr
Leu

Glu

Leu
Glu
30

Glu
Ser
Leu
Gly
val
110
Met
Ser

Gln

Pro

Leu
Leu
30

Leu
Ser
His
Ile
Thr
110
Ala
Ala

Ser

Ser
Gln

Pro
175

Leu
15

Leu
Leu
Ser
His
Ile
95

Thr
Ala

Ala

Ser

Lys
15

Gln
Val
Cys
Gly
Ser
95

Asp
Pro

Phe

Phe

Ala

Ser
160

Lys
Gln
Val
Cys
Gly
80

Ser
Asp
Pro

Phe

Phe
160

Ser
Glu
Leu
Ser
Gly
80

Pro
Leu
Ala

Gln

Leu
160



<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>

Xaa Pro

41393

Trinh tu 181
(1)..(1) .
Xaa c6 thé& 1a axit amin bit ky cé trong tu nhién

Trinh tu 131
(17) .. (17)
Xaa cb6 thé 13 axit amin b&t ky c6 trong tu nhién

Trinh ty 18i
(43) .. (43)
Xaa = pAF

Trinh tu 18i
(121) .. (121)
Xaa c6 thé la axit amin bat ky cé trong tu nhién

Trinh tyu 18i

(126) ..(126)

Xaa c6 thé 13 axit amin bit ky cé trong tu nhién

13

Leu Ser Pro Ala Ser Ser Leu Pro Gln Ser Phe Leu
5 10

Xaa Leu Glu Gln Val Arg Lys Ile Gln Ala Asp Gly Ala Glu

Glu Arg

20 25 30
Leu Cys Ala Thr His Lys Leu Cys Xaa Pro Gln Glu
35 40 45

Leu Leu Gly His Ser Leu Gly Leu Pro Gln Ala Ser Leu Ser

50

55 60

Ser Ser Gln Ala Leu Gln Leu Thr Gly Cys Leu Asn Gln Leu

65

70 75

Gly Leu Val Leu Tyr Gln Gly Leu Leu Gln Ala Leu Ala Gly

85 90

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

Leu Ala

Ala Ser
130
Gln Arg

145

100 105 110
Thr Asn Ile Trp Leu Gln Xaa Glu Asp Leu Arg Xaa
115 120 125
Leu Pro Thr Gln Gly Thr Val Pro Thr Phe Thr Ser
135 140
Arg Ala Gly Gly Val Leu Val Val Ser Gln Leu Gln
150 155

Leu Glu Leu Ala Tyr Arg Val Leu Arg Tyr Leu Ala Glu Pro

165 170
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Leu
15

Leu
Leu
Ser
His
Ile
95

Thr
Ala

Ala

Ser

Lys
Gln
Val
Cys
Gly
80

Ser
Asp
Pro

Phe

Phe
160





