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Linh vue ki thuit dwoce dé cip

Séng ché dé cip dén khang thé khang thu thé yéu t6 ting trudéng tuong tur
insulin dang I va cu thé hon 14 khang thé khang thy thé yéu tb ting trudng twong
tw insulin dang I (khang thé khang thu thé IGF-I) ma lién két riéng véi thy thé yéu
tb ting trudng twrong tu insulin dang I (thy th8 IGF-I) cua dong vat c6 xuong séng.
Tinh trang k§ thuat cia sang ché
1. Yéu td ting trudng tuong tu insulin dang I (IGF-I)

Yéu td ting trudng tuong tu insulin dang I 1a yéu té ting trudng twong tu
insulin dugc tiét ra chu yéu tir gan, va anh huéng thu thé IGF-I va bang cach do
thé hién nhiéu chtic ning sinh ly trong cac co quan khéc nhau. Do do, IGF-I dugc
ky vong s€ dugc su dung dé diéu tri nhiéu loai bénh. Do trinh ty axit amin cua
IGF-I ¢ d6 tuong tu cao khoang 40% so voi tién insulin, nén IGF-I ¢6 thé lién
két v6i thu thé insulin va bing cach d6 thé hién nhiing hiéu qua tuong tu insulin
(Tai liéu phi sang ché 1). Ngoai ra, do trinh tu axit amin cta thu thé IGF-I c¢6 do
tuong tu cao khoang 60% so véi thu thé insulin, nhitng thu thé nay c6 thé tao
thanh heterodime (Tai liéu phi sang ché 1). Insulin c6 thé hoat dong trén thu thé
insulin bé'mg cach d6 thé hién hiéu qua cao trong viéc ha mirc duong huyét, va do
d6 dugc st dung nhu mét loai thude ha dudng huyét.

2. Thu thé yéu t4 ting trudng tuong tu insulin dang I (thu thé IGF-I)
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Thu thé IGF-I 12 protein xuyén mang gbm mot chudi alpha va mét chubi beta,
va ¢6 sdu mién ngoai bao (L1, CR, L2, Fnl, Fn2, va Fn3), mét mién Xuyén mang,
va mét midn ndi bao (Tai lidu phi sang ché 2). Mién ndi bao cta thy thé IGF-I
chira kinaza tyrosin. Mién ngoai bao 12 mot mién gidu cystein (mién CR) va tham
gia vio viéc hoat héa kinaza tyrosin ndi bao dugc két hop vdi sy thay ddi hinh
dang ctia thu thé IGF-I, ma xay ra khi IGF-I lién két vé6i thu thé IGF-1. Thu thé
IGF-I tao thanh mot phiic hop protein dime dong nhit (ddng dang). IGF-I lién két
v6i thu thé IGF-I (ddng dang) kich hoat viéc guri tin hiéu thong tin thdng qua viée
kich hoat kinaza thu thé (T4i liéu phi sang ché 3 va 4).

3. Hiéu qua sinh ly cua IGF-I

IGF-I d& dugc ching minh 1a cho thdy hiéu qua thic ddy ting truéng, nhu
ting chidu cao va cin ning cua co thé, va hiéu qua chuyén héa tuong ty insulin,
chéng han nhu hiéu qua ting tdc dd chuyén hoa glucoza va ha duong huyét. Pa
phat hién thdy ring mecasermin, mot yéu t6 ting truéng twong tu insulin dang I
41 t hop & ngudi, cai thién cac triéu chimg lién quan dén bat thudng cia thy thé
insulin, ching han nhu ting dudng huyét, ting insulin trong méu, bénh gai den va
chimg ram 16ng & phu nit. IGF-I ciing d4 dugc ching minh la cai thién chimg réi
loan ting trudng cia bénh luin do khdng hormon ting truéng (Tai liéu phi séng
ché 5).

Vi hidu qua thic ddy ting trudng, IGF- duge biét dén trong viéc thic ddy
kha ning tong hop DNA cua céc té bao sun ngudi. Diéu duoc biét dén 1a viéc dua
IGF-I vao co thé mot con chudt di cit bd tuyén yén ciing lam tang trong luong
ciing nhu chidu dai xuong dii ciia n6 (Tai liéu phi séng ché 5).

4. Hiéu qua cia IGF-I trong viéc tang khéi luong co
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Viéc tang cuong hoat dong tang sinh cua t& bao bang IGF-I doi hoi sy hoat
héa lién tuc ctia thu thé IGF-I (Tai lidu phi sang ché 6). Mot dong vAt bién dbi gen
d& hap thu qua mic thy thd IGP-T biéu hién khdi luong co bap da ting (Tai liéu
phi sang ché 7). Viéc duy tri str dung IGF-I/IGFBP3 cho bénh nhan bi gay dau
trén cua xuong dui cai thién luc cim nim va cai thién kha ning dimg tir tu thé
ngdi ma khong cin sy hd tro (Tai lidu phi sang ché 8). Tdc df tang trudng co bép
thong qua IGF-I ciia ngudi 16n tudi va chudt gia dugc biét dén 13 thip hon so véi
ctia ngudi tré tudi va chudt tré (Tai liéu phi sang ché 9 va 10). Viéc st dung qua
mic IGF-I dic biét 14 trong cdc md co cta chudt gia giup cai thién khéi luong co
ctia ching so véi loai chudt hoang da (Tai liéu phi sang ché 11).

5. C4c san pham c6 truéce dé tang khdi lugng co

Anamorelin, mdt chét chi van thu thé dang ghrelin, lam ting khéi luong nac
trong co thé thong qua mot thir nghiém 1am sang ddi vé6i hoi chimg suy nhugc,
ma 1a ching teo co do bét dong. Tuy nhién, né c6 ca cc tic dung phu chéng han
nhu gy ra chimg budn nén va ting dudng huyét (Tai lidu phi sang ché 12).

Myostatin, mot yéu td kiém sodt tiéu cuc cua su hinh thanh co xuong, anh
hudng dén thu thé activin dang II (ActRII) bang cach dé tic ché Akt/mTOR (Céc
tai liéu phi sang ché 13 va 15).

LY2495655, mdt khang thé khang myostatin, lam ting khéi luong co cia
cic bénh nhan ma di dugc phiu thuét thay thé toan bo khép hang va cac bénh
nhan nay la ngudi cao tudi (Céc tai lidu phi sang ché 16 va 17).

Bimagrumab, mdt khang thé khang ActRII, lam ting khéi lwong co clia bénh

nhan méc bénh thin kinh co (Tai liéu phi sang ché 18).
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Tuy nhién, cho dén nay chua c6 mot loai thudc nao ma thic day s hinh
thanh co xuong va bing cach dé ¢6 thé duge sit dung dé diéu tri cho déi twong c6
nhu cau.

6. CAc san pham c6 truc ding dé thuc day su ting trudng

Su tao thanh hormon ting trudng tai t6 hop & ngudi (GH) kich hoat thy thé
GH va gly ra su bai tiét IGF-I, bing céch do thé hién céc hiéu qua thic day ting
truéng. Tuy nhién, do sy tao thanh doi hoi viéc dua vao mot 14n mdi ngdy qua
viéce tiém dudi da, nén didu nay thuong din dén viéc kho tuan thﬁvchi dan dung
thudc (vi du, quén ubng thudc) va dan dén viéc giam céac hiéu qua ting truong
(Tai li€u phi sang ché 19). Pi c6 su nd lyc khong ngimg dé phat trién su tao thanh
GH hoat dong 1au dai véi dong ning duoc cai thién ma sé duge dua vao mdi lan
mot tuan hoic hai tudn.

Tuy nhién, cho dén nay chua c6 loai thudc nao ma thé hién c4c hiéu qua thic
day tang truéng va béang cach d6 c6 thé duoc st dung trong viée didu tri ddi tuong
¢6 nhu ciu véi sy tuan tha chi dan dung thudc dugc cai thién. Ngoai ra, sy tao
thanh GH d3 dugc phat hién cho thiy cac hiéu qua ting truéng giam & cac b¢nh
nhén c6 thu thd GH bit thudng véi do nhay véi s hoat héa thu thé GH giam, hogc
c4c bénh nhan khang su didu tri GH (Tai liéu phi sang ché 20).

IGF-I 13 chét didu tri duy nhit ma c6 hidu qua thic day ting truong & bénh
nhan cé d6 nhay véi su hoat hoa thu thé GH giam, do n6 hoat dong & hudéng nguoc
dong vi tri bat k¥ ctia thu thé GH. Tuy nhién, su tao thanh IGF-I 1a mot giai phap
dua vao ngodi dudng tiéu héa hai 1an mi ngdy va do d6 dan dén viée kho tusn
thii chi din ding thude. Ngoai ra, diéu nay da duge ching minh 1a dan dén viéc

ha dudng huyét nhu mét tic dung phu (Tai lidu phi sang ché 21). Cho dén nay
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chua c6 mot loai thude nao ma cé viée tun thi chi dan dung thubc dugc cai thién
va giam su xuét hién cta viéc ha dudng huyét hon IGF-I va cé thé dugc str dung
nhur mot chét diéu tri thay thé.

7. Hiéu qué ha dudng huyét ctia IGF-T

IGF-I duoc biét dén c6 hiéu qua ha dudng huyét nhu hiéu qua twong tu
insulin. IGF-I ting cuong hiéu qua hép thu glucoza cla cac té bao c6 ngudn gbe
tir co cua chudt (Tai liéu phi sang ché 5). Viéc dua IGF-I vao cling 1am giam mic
dudng huyét ctia cac con chudt (Tai liéu phi séng ché 5).

D3 ¢6 béo cdo rang hiéu qua giam glucoza cta IGF-I dan dén viéc ha duong
huyét nhu mdt tac dung phu 1dm sang (Tai liéu phi sang ché 21). Tuong tu, viéc
dua IGF-I vao nguoi dan dén viéc ha dudng huyét. Do d6, & giai doan bat dau cia
viéc didu tri bing IGF-I, didu cAn thiét 12 duy tri su kiém soét liéu lwong bt dau
tir lidu luong thip véi sy xem xét cac nghién ctru 1am sang khac nhau bao gbm ca
mitc dudng huyét sau khi dua vao (Tai liéu phi sang ché 5).

IGF-I thé hién hiéu qua ha dudng huyét théng qua vide thic ddy su
phosphoryl héa Akt, ma 1a mét tin hiéu nguoc dong cia thu thé IGF-I. Mot bién
thé hoat héa Akt cai thién viéc hp thu glucoza béi cac t€ bao 3T3-L1 (Tai lidu
phi sang ché 22). Mat khac, mét con chudt thiéu hyt Akt2 thé hién muc dudong
huyét cao (Tai liéu phi sang ché 23). Chét tic ché Akt ngin can viéc hép thu
glucoza gy ra bdi insulin & cac té bao ¢6 ngudn gdc co chudt (Tai liéu phi sang
ché 24). IGF-I ciing dugc biét dén dé kich hoat thu thé insulin ma déng mét phan
vai tro trong hiéu qua ha duong huyét. Cac két qua nghién ctru nay dé xuét hiéu
qua ha duong huyét cia IGF-I bao gbm viéc hoat héa qua do Akt va hoat héa thy

thé insulin.
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8. Chu ki ban ra ngén ctia IGF-I trong mau

IGF-I c6 chu ky ban rd ngén trong méu, va do d6 doi héi viée dua vao thuong
xuyén khi dugc str dung trong diéu tri. Trén thuc té, mecasermin, mot IGF-I tai t6
hop & ngudi, c6 chu ky ban rd trong mau khoang 11 dén khoang 16 gid, va do d6
né6 can duge dua vao mét dén hai 1an mdi ngay trong viéc diu tri bénh lun (Tai
liéu phi sang ché 5).

Khoang 70% dén 80% IGF-I lién két véi IGFBP3 trong méu, trong khi mét
dang tu do ctia IGF-I thé hién cac tac dung sinh ly. Lién két ctia IGF-I v6i IGFBP3
duy tri chu ky ban ri cia chung trong mau trong khoang thoi gian 10 gio dén 16
gids (Tai lidu phi séng ché 1).

IPLEX, thubc két hop gifta IGF-I v6i IGFBP3, d4 thé hién chu ky ban ra
trong mau ctia IGF-I dugc kéo dai trong khoang thoi gian 1a 21 gio dén 26 gio, va
bang cach d6 cho phép viéc giam tan suAt dua vao xudng mot 1in mdi ngay (Tai
liéu phi sang ché 23). Tuy nhién, IPLEX da b rat khoi thi truong.

D3 c6 nhitng nd luc dé phat trién PEGylated IGF-I véi cac dong luc hoc IGF-
I dugc cai thién, nhung cho dén nay chua c6 thudc ndo phat trién thanh cong va
vAn d& nay vin dang tdn tai (Tai lidu séng ché 1).

9. Hiéu qua diéu tri duoc ky vong s& dat dugc thong qua hiéu qua ctia IGF-I

IGF-I duoc biét dén 12 c6 anh hudng téi nhidu co quan khéc nhau va st dung
rong rii nhidu chtrc ndng sinh Iy (Tai liéu phi sang ché 21).

IGF-I d4 duoc bio cdo 1a c6 hiéu qua bao vé thin kinh & hé théng than kinh
trung wong bang viéc bao vé ty thé va hiéu qua chéng oxy héa théng qua su hoat
hoa thu thé IGF-I (Céc tai liéu phi sang ché 26 va 27). IGF-I ting cudng sur ti tao

clia céc soi truc thin kinh bi tdn thuong (Tai liéu phi sang ché 28).



48479 71224

IGF-I 13 yéu t5 chinh cta sy thic ddy ting truéng (Céc tai liéu phi séng ché
29 va 30). Trén thuc té, mecasermin, mot IGF-I tai td hop & nguoi, vé phuong
dién 1am sang dugc st dung nhur thudc cho viée diéu tri bénh lun.

IGF-I c6 vé nhu ¢6 hiéu qua trong viéc diéu tri xo gan, ma phét trién tir t6n
thuong gan va bénh gan mén tinh va bao gbm xo hoa gan. Viéc dua IGF-I vao di
c4i thién xo héa gan & dong vat md hinh mic xo gan (T lidu phi sang ché 31).

IGF-I ciing duoc biét dén véi vai trd trong su phat trién va cac chiic niang
cta than. IGF-I ¢6 hiéu qua bao vé dbi v6i mét can biang oxy héa va chét rung té
bao do ngd ddc glucoza trong cac té bao gian mao mach cua than (Tai liéu phi
sang ché 32). IGF-1 dugc ky vong nhu thudc cho viéc diéu tri bénh than.

Vi du vé cac didu kién bénh ly dugc ky vong s& dugc cai thién thong qua
viéc dua IGF-I vao bao gém: bénh lun, hoi chimg Laron, xo gan, xo hda gan, 130
héa, trc ché ting truéng ndi tir cung (IUGR), bénh than kinh, ddt quy no, chén
thuong cot sdng, bao vé tim mach, déi thao duong, khang insulin, hoi ching
chuyén héa, bénh than, lodng xuong, xo hoa bang quang, chira lanh vét thuong,
loan dudng tang truong co luc, giam co gén v6i AIDS, hdi ching ti phan bd chat
béo grfm véi HIV, bong, bénh Crohn, hoi ching Werner, bénh suy giam mién dich
két hop lién quan dén gidi gen X, mét thinh giac, chimg chén an tim than, va bénh
vong mac cua tré sinh non (Tai liéu phi sang ché 21).

Do d6, IGF-I dugc ky vong nhu thubc cho viéc didu tri nhiéu bénh do pham
vi hiéu qua sinh ly rdng réi ciia né. Tuy nhién, cac vAn dé ching han nhu tic dung
phu ha dudng huyét va chu ky ban rd ngén ctia IGF-I doi hoi viée dua vao nhiéu
1an d4 can tré cac tmg dung 14m sang cuia no.

10. CAc khéng thé chét cha vén thu thé IGF-I
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Thong thudng, cac cong thirc khang thé c6 chu ky ban ra dai, va dugc ching
minh 14 hiéu qua khi dua vao mot dén hai 14n mét thang. Mic du mot s6 céac khang
thé chét cht van thu thé IGF-I dugc bao cdo 13 hiéu qua trong viéc hoat hoéa thu
th8 trong dng nghiém, khong c6 khang thé nao duogc bao cdo la thé hién hoat tinh
chi van dbi véi thy thé IGF-I trong dng nghiém (C4c tai lidu phi sang ché 33 dén
37).

Cu thé, cac khang thé 3B7 va 2D1 ting cudng sur tbng hop ADN té bao trong
ng nghiém (Tai liéu phi séng ché 34).

Céc khéang thé 11A1, 11A4, 11A11, va 24-57 tang cudng su phosphoryl hoa
tyrosin cta thu thé IGF-I trong dng nghiém (Tai liéu phi sang ché 35).

Céc khang thé 16-13, 17-69, 24-57, 24-60, 24-31, va 26-3 dugc chirng minh
13 hiéu qua trong su thic déy tong hgp ADN t& bao va hap thu glucoza trong éng
nghiém, va c6 tiém ning thé hién hidu qua ha dudng huyét (Céc tai liéu phi sing
ché 36 va 37).

Tuy nhién, khéng c6 khang thé chét chi van thu thé IGF-I nao duge béo cdo
1a thé hién cac hiéu qua ting sinh té bao trong mdt thi nghiém trong éng nghiém
stt dung céc té bao nudi ciy nguyén thity, khong ké nhimg té bao khéc, nguyén
bao co & ngudi, dan dén sy gia ting khéi luong co don trong dng nghiém.

11. Cac khang thé chit déi van thu thé IGF-I

D3 c6 nhimg thir nghiém dé sit dung khang thé ma lién két véi thu the IGF-
I cho viéc diéu tri cac bénh 4c tinh, dva trén hiéu qua ddi van ctia IGF-I trong viéc
ngan can su lién két ctia IGF-1 v6i thu thé IGF-I. Tuy nhién, cac khang thé chét
ddi van thu thé IGF-I hién tai c6 nhiéu tac dung phu nhu ting duong huyét trong

didu tri don thirc (T liéu phi sang ché 38), va thé hién tac dong tang huyét ap khi
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duoc st dung két hop véi cac chét chdng ung thu khac (Tai liéu phi sing ché 39).
Theo d6, cac tng dung diéu tri ctia IGF-I dugc ky vong sé& duoc gidi han.
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Ban chat ki thuit clia sing ché
Vén dé k§ thuat

Muc dich cta sang ché 13 d& xuit khang thé khang thy thé IGF-I hoic doan
clia né hodc din xuét ciia né ma c6 lién két riéng véi thy thé IGF-I cta dong vét
c¢6 xuong séng. Muc dich khac cta sang ché 1a d& xuét khang thé ma gia ting khéi
luong co hodic dd day cia syn dia dém ting trudéng qua thu thé IGF-I ma khong
gdy ra muc dudong huyét.
Giai phap cho van dé

Séang ché lién quan dén cac ndi dung sau day:

Diém [1] Khang thé khang thu thé yéu t6 tang truéng twong tu insulin dang
I (khang thé khang thu thé IGF-I) ho#c doan cta no hodc dAn xuit cia n6 ma lién
két riéng véi thy thé yéu tb tang truéng twong tu insulin dang I thuan chiing &
nguoi (thu thé IGF-I thuin ching & ngudi) c6 trinh tir axit amin dugc xac dinh

trong SEQ ID NO: 2 & diém lién két chira axit amin tai vi trf 315 va 316 trong
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trinh tur axit amin cta SEQ ID NO: 2, va thé hién hoat tinh gay ra sy tang truéng
clia té bao c6 ngudn gde tlr ngudi.

Piém [2] Khang thé khang thu thé IGF-I hoic doan cuia n6 hodc dAn xuét cia
né theo diém [1], ma lién két v6éi  epitop cb6  chia
ProSerGlyPhelleArgAsnGlySerGInSerMet trong trinh tur ctia mién CR cua thy thé
IGF-1.

Piém [3] Khang thé khang thu thé IGF-I hodc doan ctia né hogc dan xuat clia
n6 theo didm bét k¥ trong sé cac diém [1] dén [2], ma lién két riéng véi mat thy
thé IGF-I thuin chimg ciia dong vat dugc chon tir khi, tho, chudt lang, bo, lQ’n;
ngua, cuu, chod, ga, chudt to, hodc chuot nhit tai epitop c6 chira
ProSerGlyPhelleArgAsnX;X>GInSerMet (trong d6 X biéu thi Gly hodc Ser va
X, biéu thi Ser hodc Thr) trong trinh ty axit amin cia mién CR cua thu thé IGF-I
cua déng vat nay, va thé hién hoat tinh giy ra su tang truéng cua té bao cua dong
vat nay.

Piém [4] Khang thé khang thu thé IGF-I hodc doan cua n6 hoic dAn xuét cta
né theo diém bat ky trong sb cac diém [1] d&n [3], ma c6 kha nang phan tmg chéo
v6i thu th8 IGF-I cia ngudi hodc dong vat khong phai nguoi bao gdm chudt lang,
khi, thé, bo, lon, ngura, ciru, ché, ga, chudt to, hoge chudt nhat.

Piém [5] Khang thé khang thu thé IGF-I hodc doan ciia n6 hodc dAn xuit cua
né theo diém bét ky trong sb cac diém [1] dén [4], ma gdy ra phan ung khang
nguyén-khang thé véi cudng db 4i luc ¢ hing s6 phén ly can bang (KD) 1x10*M

hoac thip hon.
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Piém [6] Khing thé khang thu thé IGF-I hoic doan ciia né hodc dan xuét cia
n6 theo diém bat ky trong sb cac didm [2] dén [5], ma co it nhAt mot trong cac dau
hiéu sau:

1) thé hién hoat tinh dé gay ra su ting trudng t& bao c6 ngudn gbe tir dong
vat c6 xuong sdng;

2) thé hién hoat tinh dé gay ra sy ting trudng khéi luong co va/hodc chiéu
dai cua co thé ciia dong vat c6 xuong séng;

3) khong gay ra su hép thu glucoza béi cac t& bao co khéc biét khi dua vao
co thé v6i lidu luong di dé gay ra sy ting trudng clia té bao c6 ngudn gbc tir dong
vat ¢4 xuong song; va

4) khong lam thay d6i mtrc dudng huyét clia dong vat c6 xuong séng véi lidu
luong du dé gay ra sy gia ting khdi lugng co va/hoic chidu dai co thé ciia dong
vat cb xuong song.

Piém [7] Khéng thé khéng thu thé IGF-I hoic doan ctia n6 hodc dan xuét cia
né theo diém bat ky trong sé cac didm [2] dén [6], ma c6 it nhét mot trong cac dau
hiéu sau:

1) ngdn can sy tang truéng té bao c6 ngudn gdc tlr dong vat cb xuong sbng
gdy ra boi IGF-I;

2) ngan can sy tang sinh té bao gay ra bsi IGF-I & dong vat c6 xuong sbéng
bi méc bénh ting sinh té bao;

3) khong anh hudng dén viée hdp thu glucoza béi céc té bao co khac biét véi
lidu lugng da dé ngan can sy ting truéng té bao c6 ngudn gbc tir dong vat co

xuong séng giy ra boi IGF-I; va
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4) khong lam thay d61 mirc duong huyét ctia dong vat c6 xuong séng bi bénh
tang sinh t& bao véi lidu luong di dé ngan can sy tdng sinh té bao gay ra béi IGF-
I & ddng vat c6 xuong sdng.

Diém [8] Khang thé khang thu thé IGF-I hoic doan ctia nd hodc dAn xuét ctia
né theo diém bat ky trong sé cac diém [1] dén [7], ma 1a Fab, scFv, khang thé don
dong hoac khang thé ddng dic hiéu, hodc dAn xuét cia ching.

Piém [9] Khang thé khang thu thé IGF-I hodc doan ctia n6 hogc dan xuét cia
né theo diém bét ky trong sb cac diém [1] dén [8], bao gbm trinh tu axit amin
chura:

ving bién d6i chudi ning CDR-1 (CDR-H1), ¢4 trinh tu axit amin dugc xac
dinh trong SEQ ID NO: 3 hoc trinh ty axit amin c6 ngudn gbc tir SEQ ID NO: 3
thong qua su thay thé, su loai bd hodc chén vao bt ky mot vi tri axit amin;

ving bién dbi chudi ning CDR-2 (CDR-H2), ¢6 trinh ty axit amin dugc xac
dinh trong SEQ ID NO: 4 hodc trinh tur axit amin co ngudn gbc tir SEQ ID NO: 4
thong qua su thay thé, su loai bo hogdc chén vao bat ky mt hodc hai vi tri axit
amin;

ving bién dbi chudi nang CDR-3 (CDR-H3), c6 trinh ty axit amin dugc xac
dinh trong SEQ ID NO: 5 hodc trinh ty axit amin co nguén géc tir SEQID NO: 5
thong qua su thay thé, su loai b6 hodc chén vao bat ky mot hoge hai vi tri axit
amin;

ving bién ddi chudi nhe CDR-1 (CDR-L1), ¢6 trinh tur axit amin dugc xac
dinh trong SEQ ID NO: 6 hodc trinh ty axit amin c6 nguén géc tir SEQ ID NO: 6
thong qua su thay thé, su loai bé hoic chén vao bét ky mot hodc hai vi tri axit

amin;
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ving bién dbi chudi nhe CDR-2 (CDR-L2), c6 trinh tu axit amin dugc xac
dinh trong SEQ ID NO: 7 hofc trinh ty axit amin c6 ngudn goc tir SEQ ID NO: 7
théng qua su thay thé, su loai bo hodc chén vao bat ky mot hodc hai vi tri axit
amin; |

vung bién di chudi nhe CDR-3 (CDR-L3), ¢4 trinh tu axit amin dugc x4c
dinh trong SEQ ID NO: 8 hoc mt trinh tu axit amin ¢ ngudn gbc tir SEQ ID
NO: 8 théng qua su thay thé, su loai bd hodc chén vao bét ky mot hozic hai vi tri
axit amin.

Piém [10] Khang thé khang thu thé IGF-I hoic doan ciia n6 hoic din xuét
ctia n6 theo diém [9] chira thém chudi khung cua globulin mién dich.

Piém [11] Khéng thé khang thy thd IGF-I hoc doan cla né hodc dan xuat
ctia n6 theo diém [10], trong d6 chudi khung cua globulin mién dich 14 chudi
khung ctia mdi 16p globulin mién dich & ngudi hodc ddng vat khong phai ngudi
bao gém chudt lang, khi, tho, bo, lon, ngua, clru, chd, ga, chudt nhét, hodc chudt
16n.

Piém [12] Khang thé khang thu thé IGF-I hodc doan cua no hoic din xuét
ctia né theo diém bét ky trong sb céc didm [1] dén [11], ma gbém mot trinh tu axit
amin chura:

vung bién dbi chudi ning, co trinh ty axit amin dugc x4c dinh trong SEQ ID
NO: 9 hoic trinh tu axit amin c6 do twong tu 90% hodc cao hon so voi SEQ ID
NO: 9; va

vung bién ddi chudi nhe, c6 trinh tur axit amin dugc xac dinh trong SEQ ID
NO: 10 hoic trinh tu axit amin c6 dd twong tu 90% hodc cao hon so v6i SEQ ID

NO: 10.
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Piém [13] Khang thé khang thu thé IGF-I hoic doan ctia n hoic dan Xuét
clia né theo diém bat ki trong s8 céc diém [1] dén [12] chita thém mét ving On
dinh ctia mdi 16p globulin mién dich & nguoi hodc dong vat khong phai con nguoi
bao gém chuét lang, khi, thé, bo, lon, ngua, clru, cho, ga, chudt nhét, hodc chudt
16n.

Piém [14] Phan tt axit nucleic bao gbm chudi polynucleotit ma héa khang
thé khang thu th8 IGF-I hoic doan ciia n6 hojic din xuat ciia né theo diém bat ky
trong s cac diém [1] dén [13].

Piém [15] Vecto nhan dong hodc vecto biéu hién chira it nhat mét phén ti
axit nucleic theo diém [14].

Pidm [16] Té bio tai td hop c6 ngudn g tir té bao chii thong qua s chuyén
nhidm cua vecto theo diém [19].

Piém [17] Quy trinh san xuht khang thé khang thu thé IGF-I ho#c doan cla
né hodc din xuét ctia nd theo diém bét ky trong sé cac diém [1] dén [13], bao
gbm:

nudi cdy té bao tai td hop theo diém [16]; va

tinh ché khang thé khang thu thé IGF-I, hodc doan, hoic dan xuét duoc san
xuét tir t& bao tai to hop.

Diém [18] Dugc phim chita khang thé khang thu thé IGF-I hodc doan cua
né hodc din xuét ciia n6 theo diém bit ky trong sé cac didm [1] d&én [13], phan tir
axit nucleic theo diém [14], vecto theo diém [15], hodc té bao tai t6 hop theo diém
[16].

Piém [19] Dugc phim theo diém [18], chira thém thanh phan hoat tinh phu

gia khac ngoai khang thé khang thu thé IGF-1, hoic doan, hodc dAn xuét theo diém
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bét ky trong sé cac didm [1] dén [13], phan tir axit nucleic theo diém [14], vecto
theo diém [15], hodc té bao tai t6 hop theo diém [16].

Piém [20] Duoc phim theo diém [19], trong d6 thanh phan hoat tinh 1a mét
hodc nhiéu thanh phan duge Iya chon tir hormon ting trudng hodc chét tuong tu
cda chung, insulin hodc chét tuong tu cia chung, IGF-II hodc chét tvong tu cia
ching, khang thé khang myostatin, chit d6i vAn myostatin, khang thé thu thé loai
[IB khang activin, chit dbi van thu thé loai IIB activin, thu thé loai IIB activin ¢
thé hoa tan hodc chat twong tur cia chung, ghrelin hogc chét twong tu cia ching,
follistatin hodc chat twong tu cia ching, chit chii van beta-2, va chét diéu bién
thu thé hormon nam chon loc.

Piém [21] Dugc phim theo diém [19] hodc [20], trong d6 thanh phan hoat
tinh chira mét thanh phﬁn dugc lya chon tir nhém bao gdm: corticosteroit, thube
chéng nén mua, hydroclorua ondansetron, hydroclorua  granisetron,
metoclopramit, domperidon, haloperidol, cyclizin, lorazepam, proclorperazin,
dexametason, levomepromazin, tropisetron, véc-xin ung thu, chit 1'1?6 ché GM-
CSF, vic-xin DNA GM-CSF, véc-xin trén co s6 té bao, Véc-xin té bao dubi gai,
véc-xin virut tai t& hop, vc-xin protein sdc nhiét (HSP), véc-xin u dong dang,
véc-xin nguyén bao nhidm, chit giam dau, ibuprofen, naproxen, cholin magie
trisalicylat, oxycodon hydroclorua, chét trc ché tao mach mau méi, chét chéng
déng mau, khang thé khang PD-1, nivolumab, pembrolizumab, khing thé khang
PD-L1, atezolizumab, khang thé khang CTLA4, ipilimumab, khang thé khing
CD20, rituximab, khang thé khang HER2, trastuzumab, khang thé khang CCR4,
mogamulizumab, khang thé khang VEGF, bevacizumab, khéng thé khang thy thé
VEGF, doan thu thé VEGF ¢6 thé hoa tan, khéng thé khang TWEAK, khang thé

khang thy thé TWEAK, doan thy thé TWEAK c6 thé hoa tan, AMG 706, AMG
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386, chit chéng tang sinh, chét wrc ché enzyme truyén protein farnesyl, chét tc
ché alpha v beta 3, chét tc ché alpha v beta 5, chét e ché p53, chit e ché thu
thé Kit, chét trc ché thu thé ret, chét e ché PDGFR, chét trc ché bai tiét hormon
ting trudng, chét e ché angiopoietin, chét trc ché dai thuc bao thAm nhiém khéi
u, chét trc ché c-fms, khang thé khang c-fins, chét trc ché CSF-1, khang thé khang
CSF-1, doan c-fms co thé hoa tan, pegvisomant, gemcitabine panitumumab,
irinotecan, va SN-38.

Diém [22] Thude y té dé sir dung trong diéu tri hodc phong nglra tinh trang
gin lién v6i IGF-T hodc IGF-II, chira khang thé khang thy thé IGF-I hoic doan
ctia n6 hodc din xuit cia né theo didm bat ky trong s cac diém [1] d&n [13], phan
G axit nucleic theo diém [14], vecto theo diém [15], hodc té bao t4i t0 hop theo
diém [16].

Piém [23] Phuong phap nudi cly cac té bao co ngudn gbe tir ddng vat co
xuong séng trong dng nghiém, bao gdm viéc cho tiép xuc té bao c6 ngudn gdc tir
dong vat voi khang thé khang thu thé IGF-I hodc doan cta n6 hodc dAn xuét cua
né6 theo diém bét ky trong sé cac diém [1] dén [13], phan t axit nucleic theo diém
[14], vecto theo diém [15], va té bao t4i td hop theo diém [16] khi nudi chy cac té
bao.

Piém [24] Phuong phap theo diém [23], trong d6 viée cho tiép xuc da néu
duoc thyc hién nhim muc dich thic ddy ting truéng hodc gay ra su khic biét cia
céc t& bao c6 nguodn gbc tir dong vat c6 xuong séng.

Piém [25] Phuong phép theo diém [23] hodc [24], trong d6 khéng thé khang
thu thé IGF-1, doan, hoic dAn xuét duoc hép phu bai, hoac dugc gitt ¢b dinh véi

pha ran.
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Hiéu qua cua sang ché

Khang thé khang fhu thé IGF-I hodc doan ctia n6 hodc dAn xuit ctia né theo
sang ché ¢4 hiéu qua cla lién két riéng véi thu thé IGF-I ciia dong vit c6 xuong
séng.

Mo ta vin tit cac hinh vé

Fig. 1 minh hoa céc trinh ty axit amin dugc sap thang hang ctia cc mién CR
cua cac thu thé IGF-I ctia chudt nhét, chudt to, ngudi, chudt lang va thd, trong dé
céc trinh tu axit amin dugc biéu thi bing viéc str dung ma mot chit cai;

Fig. 2 13 biéu d biéu thi cac két qua ctia xét nghiém hép thu mién dich lién
két v&i enzim (ELISA) véi viée st dung cac bién thé cua epitop gia dinh cua
IGF11-16;

Fig. 3 1a bidu d@d biéu thi hoat tinh ting trudng ciia nguyén bao co & ngudi
sau khi loai bo IGF11-16 va IGF-I;

Fig. 4 12 bidu dd biéu thi hidu qua hip thy glucoza bdi céc té bao co khac biét
& ngudi sau khi bo sung IGF11-16 va IGF-I;

Fig. 5 1a biéu dd biéu thi trong luong cla céc co dudi dai cac chan & chudt
lang ma nhén sy dua vao lién tuc cua IGF-I bang viéc st dung bom thim thu
trong vong 2 tudn hoic dua mot lidu IGF11-16 duy nhét vao dudi da hozc tinh
mach 2 tudn trudc;

Fig. 6 12 biéu db bidu thi su tién trién theo thoi gian ciia mirc dudng huyét
cua chudt lang trong diéu kién nhin n sau khi dua vao mot lidu IGF-I duy nhét

dudi da;
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Fig. 7 13 biéu @ biéu thi sy tién trién theo thdi gian cia mirc dudng huyet
cua chudt lang trong diéu kién nhin #n sau khi dua vao mot liéu IGF11-16 duy
nhat dudi da;

Fig. 8 1 bidu dd biéu thi sy tién trién theo thdi gian ciia mirc dudng huyét
ctia chudt lang trong diéu kién nhin &n sau khi dua vao mét lidu IGF11-16 duy
nhét theo dudng tinh mach;

Fig. 9 1a biéu dd biéu thi cac hiéu qua ciia IGF11-16 trong viée lam tang do
day cta sun dia dém ting trudng cua chudt lang bi cat bo tuyén yén (HPX);

Fig. 10 1a biéu dd biéu thi cac hidu qua ctia IGF11-16 trong viéc lam ting do
dai ctia xuong chay trong chudt lang bi cit bo tuyén yén (HPX);

Fig. 11 1a biéu dd biéu thj cac dong luc hoc mau cia IGF-I cia chudt lang
trong diéu kién nhin #n sau khi duwa vao mot lidu duy nhét duéi da; va

Fig. 12 1a biéu dd biéu thi cic dong luc hoc méu cia IGF11-16 cla chudt
lang trong didu kién nhin 4n sau khi dua vao mot liu duy nhét dudi da.

MO ta chi tiét sang ché

Trong phin mo ta sau ddy, sing ché s& duoc giai thich v&i sy tham chiéu dén
cac phuong an cu thé, mic du sang ché s& khong bi gidi han boi cac phuong dn
nay bang moi cach. Tt ca cac tai liéu duge trich dan trong séng ché, bao gdm cac
cong bd sang ché, cac cong bd don ding ky sang ché chua thim dinh, va céc tai
lidu phi sang ché, ma duoc két hop tai ban md ta ndy bang viéc tham chieu theo
toan bd ndi dung ctia ching cho tat ca cac muc dich.

[Yéu t6 ting trudng tuong ty insulin (IGF)]
IGF d cap dén yéu tb ting trudng tuong tu insulin, ma cé thé 12 IGF-I hoic

IGF-IL Ca IGF-I va IGF-II d&u 14 cac phéi tir sinh hoc ¢6 cac hoat tinh chét co
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chi van ma lidn két véi thu thé IGF-I (thy thé yéu to ting trudng tuong tur insulin
dang ) va chuyén dbi cac tin hiéu chang han nhu sy phan chia té bao va chuyén
héa thanh t& bio. IGF-I va IGF-II dugc biét dén 14 6 hoat tinh lién két chéo véi
thu thé insulin (INSR), ma su twong tu v& mat cAu tric véi thu thé IGF-1. Ban md
ta sang ché s& ban luan chu yéu vé IGF-1, do céac dic tinh cua né chéng han nhu
cac churc nang sinh ly dugc biét dén nhidu hon so véi IGF-IL Tuy nhién, trong béi
canh cta viéc ban lun vé cac hiéu qua va bénh tit khac nhau qua trung gian su
lién két ciia phéi tir v6i thu thé IGF-1, ca IGF-I va IGF-1I ¢6 thé dugc dé cip chung.

IGF-I, ciing duoc dé cap dén nhu yéu t6 ting truéng gidng insulin dang 1, 1a
hormon polypeptit don gbm 70 axit amin. Chudi IGF-1 & ngudi ¢6 san, vi du, trén
EMBL-EBI v4i mi sé nhéan biét dic hiéu UniProtKB P50919. Trinh ty axit amin
ctia IGF-I hoan thién dugc minh hoa trong SEQ ID NO: 1 cua trinh ty liét ké dugc
dinh kém sau day. Chudi 70 axit amin ndy dugc bao tdn trong nhiéu loai. Trong
sang ché nay, thuat ngft “IGF-I” khéng c6 b4t ky gii han ndo c6 nghia 1a protein
IGF-I ¢6 hoat tinh hormon nhu vdy, trir khi dugc dinh nghia khac.

IGF-I dugc san xudt boi nhiéu té bao trong co thé sdng, bao gdm céac té bao
gan, va ton tai trong mau va dich co thé khac. Do d6, IGF-I thudn ching c6 thé
thu duogc thong qua sy tinh loc tir dich co thé ctia dong vat va tir té bao dugc nudi
ciy nguyén thiy hodc cac dong té bao c6 ngudn gde tir dong vat. Do hormon ting
tredng gdy ra su san xuét IGF-I béi céc t& bao, IGF-I ciing ¢ thé dugc tinh loc tir
dich co thé ciia dong vat ma c6 hormon tang truéng duge dua vao, hodc tir té bao
dong vat dugc nubi ciy nguyén thity hodc dong té bao dong vat dugc nudi cly véi
su c6 mat cua hormon ting trudng. Nhu & phuong phdp khéc, IGF-I cling ¢6 thé
thu duge tir t& bao tai t hop dugc sin xuét tir sy chuyén nhiém ctia vecto biéu

hién mang phén t axit nucleic ma hoéa trinh tu axit amin cua IGF-I vao vat chu
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ching han nhr 13 sinh vt khong nhan (vi dy, E.coli) hodc té bao c6 nhan bao gébm
men, té bdo con tring, hodc té bao ¢c6 nguén géc tir dong vat c6 va dugce nudi céy,
hogic tir dong vt bién dbi gen hodc thyc vat bién doi gen ma trong d6 gen IGF-I
bi chuyén nhiém. IGF-I & ngudi ciing c6 sin ching han nhu thude thir nghién ctru
(Enzo Life Sciences, danh muc: ADI-908-059-0100, Abnova, danh muc: P3452,
v.v.) hodc mot dugc phim (Somazon® mecasermin, INCRELEX®, v.v.). C4c hoat
tinh ngoai co thé sdng va trong éng nghiém ctia IGF-I dé sir dung c6 thé dugc
d4nh gié nhu céc hoat tinh riéng biét lién quan dén chét tiéu chuan IGF-I dudi ma
NIBSC: 91/554, chit ma hoat tinh twong ing mét don vi/microgram qudc té. Chat
tidu chudn nay c6 san tr World Health Organization's National Institute for
Biological Standards and Control (NIBSC). Trong ndi dung cua sang ché, IGF-I
duoc xem xét 13 c6 hoat tinh riéng biét twong duong voi IGF-I cua ma NIBSC:
91/554.

[Thu thé yéu té ting truong tuong tu insulin dang I (thu thé IGF-1)]

Thuét nglr “thu thé IGF-I” d@ cdp dén yéu t6 ting truéng tuong tu insulin
dang I. Thuét ngit “thy thé IGF-I” dugc st dung & ddy c6 nghia la protein thy thé
IGF-1, trir khi dugc dinh nghfa khac. Thy thé IGF-I 1 protein duge tao thanh tir
hai phén ti protein don €, moi phan tr gbm chudi alpha va chudi beta. Trinh tu
axit amin cta thu thé IGF-I & ngudi dugc biéu thi trong SEQ ID NO: 2, trong d6
mot phan chudi gbm cac vi trf axit amin thir 31 dén 735 biéu thi chudi alpha, trong
khi mét phan chudi bat dAu tir vi tri axit amin tht 740 biéu thi chudi beta. Chubi
alpha ctia thy thé IGF-T c6 mt phan lién két véi IGF-I, trong khi chudi beta co
cAu triic xuyén mang va thé hién chitc ning truyén céc tin hiéu vao té bao. Chudi
alpha cuta thu thé IGF-I c6 thé duoc chia thanh cic mién L1, CR, L2, FnlIlI-1, va

FnllI-2a/ID/Fnlll-2b. Theo trinh tu axit amin cta thu thé IGF-1 & nguoi dugc xac
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dinh trong SEQ ID NO: 2, vi trf thtr 31 dén 179 tuong ting v6i mién L1, céc vi tri
thir 180 dén 328 twong tng v6i midn CR, céc vi tri thir 329 dén 491 tiép xtc véi
ving L2, céc vi trf thir 492 dén 607 tiép xuc v6i ving Fnlll-1, céc vi tri thir 608
dén 735 twong g v6i mién FnlIl-2a/ID/FnIll-2b. Trong s6 ching, mién CR (giu
cystein) lién quan dén su hoat hoa cta kinaza tyrosin ndi bao trong chudi beta,
chudi ma lién két véi su thay ddi thé cAu tao ciia thu thé IGF-I xay ra khi IGF-I
lién két véi thu thé. Trinh tw axit amin cia thu thé IGF-I & ngudi ¢6 san, vi dy,
trén EMBL-EBI v6i ma sb nhén biét dic hiéu UniProtKB P08069, va cling dugc
biéu thi trong trinh ty liét ké la SEQ ID NO: 2.

Thu thé IGF-I dugc biét dén 12 duoc thé hién trong pham vi rdng cadc mo va
céc t8 bao clia co thé séng, va nhan nhidu sy kich thich théng qua IGF-I, ching
han nhu su cam Ung cla su tdng sinh té bao va su hoat hda cta cac tin hiéu ndi
nao. Cu thé, cac hiéu qua cua IGF-I trén nguyén bao co thong qua thu thé IGF-I
¢6 thé duoc dénh gi4 bing viée sir dung céc hoat tinh ting sinh té bao. Vi Iy do
ndy, cac nguyén bao co hitu ich trong viéc phén tich c4c hiéu qua cuia céc khang
thé lién két véi thu thé IGF-L. Cac t& bao biéu thj thu thé IGF-I ¢ ngudn g tir
nguoi hodc bét ky dong vat c6 xuong séng khac c6 thd dugc san xudt nhan tao,
bang su chuyén nhiém vecto biéu hién mang phan tir axit nucleic ma hoa trinh tu
axit amin cua thu thé IGF-I c6 ngudn gbc tlr ngudi hodc bét ky dong vat c6 xuong
séng khac thanh t& bao chii ¢6 nhan, ching han nhu t€ bao con tring dugc nudi
ciy hoic té bao c6 ngudbn gbc tir dong vat cé v, 8 san xuAt té bao tai tb hop biéu
thi thu thé IGF-I dugc m3 hoéa bai axit nucleic da chuyén nhiém trén mang té bao
ctia né. Té bao két qua biéu thi thu thé IGF-I ¢6 thé duoc st dung trong viéc phan
tich kha ning lién két va kha nang truyén tin hiéu ndi bao cua céc khang thé.

[Khéng thé khang thu thé IGF-I]
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Khéng thé 13 mét glycoprotein chira it nhét hai chudi ning (H) va hai chudi
nhe (L) bét cip véi nhau thong qua cac lién két disulfua. Mdi chudi ning c6 ving
bién déi chudi nang (goi tat 12 VH) va ving hang dinh chudi ning. Ving héng
dinh chudi ning chira ba mién, vi du, CH1, CH2 va CH3. M6i chudi nhe chira mot
vimg bién déi chudi nhe (goi tit 13 VL) vi mdt ving hing dinh chudi nhe. Ving
hiing dinh chudi nhe chira mét mién, vi du, CL. C6 hai loai ving hing dinh chudi
nhe, vi du, chudi A (lambda) va chudi k (kappa). Céc vung hing dinh chudi ning
duoc phan 16p thanh chudi y (gamma), chudi p (mu), chudi o (alpha), chudi &
(delta) va chubdi € (epsilon), va céc loai khdc cua cac ving hing dinh chudi ning
din dén cac 16p khang thé khéc nhau cuia cic khang thé, vi du, mot cach twong
g IgG, IgM, IgA, IgD, va IgE. M&i ving VH va VL ciing dugc chia thanh bén
ving duoc duy tri mét cach twong ddi (FR-1, FR-2, FR-3, va FR-4), dugc dé cap
chung dén nhu ving khuén (FR), va ba viing bién d6i 16n (CDR-1, CDR-2, va
CDR-3), dugc dé cap chung dén nhu nhitng ving quyét dinh bd ctru (CDR). Ving
VH bao gém ba ving CRD va bdn ving FR dugc sap xép theo thur tu FR-1, CDR-
1 (CDR-H1), FR-2, CDR-2 (CDR-H2), FR-3, CDR-3 (CDR-H3), va FR-4 tu dau
cudi amin dén ddu cudi cacboxyl. VL bao gdm ba ving CDR va bdn ving FR
dugc sip xép theo thit ty FR-1, CDR-1 (CDR-L1), FR-2, CDR-2 (CDR-L2), FR-
3, CDR-3 (CDR-L3), va FR-4 tir ddu cui amin dén du cudi cacboxyl.Ving bién
d6i ctia mdi chudi ning va chudi nhe bao gbdm mot mién lién két, ma tiép xtc véi
mot khang nguyén.

Khéng thé theo sang ché c6 thé 13 doan va/hodc din xuét cia khang thé. Cac
vi du cua cac doan khang thé bao gém F(ab')2, Fab, va Fv. Céc vi du cua cac dan
xult cta khang thé bao gbm: cac khéng thé ma trong d6 sy bién dbi axit amin

dugc gdy ra & ving hing dinh clia n6; cac khang thé ma trong d6 thir ty mién cua
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céc vimg hing dinh bi bién dbi; céc khang thé 6 hai hogc nhiéu hon Fc’s trén
phéan ti; cac khang thé gém duy nhat chubi ning hoic duy nhét chudi nhe; cac
khang thé véi su glycosyl hod bi bién ddi; cac khang thé dong dac hiéu; lién hop
c4c khéang thé hoic cic doan khang thé v6i cc hop chit hodc cac protein khéc
ngoai cac khang thé; c4c enzim khang thé; cac khang thé thu nho; tandem scFv's;
tandem scFv's dong dic hiéu; cdc khang thé don dong; va cdc VHH. Thuét ngit
“khang thé” dugc st dung & diy bao ham cac doan khang thé va/hodc cac dan
xuét tir khéng thé nhu véy, trlr trudng hop duge dinh nghia khéc.

Thuit nglt “khéang thé don dong” théng thudng cd nghia 1 cac phén t khang
thé thu duoc tir dong v tinh c6 ngudn gdc tir té bao sinh khang thé don, vi dy,
nhidu cac phan tir khéng thé don c6 su két hop ciia VH va VL véi cdc trinh tur axit
amin riéng biét. Khang thé don dong ciing ¢6 thé duoc san xuat thong qua quy
trinh ché tao gen, bang viéc san xudt phan tir axit nucleic co chudi gen ma hoa
trinh tu axit amin cta protein khang thé don dong.

Ngudi ¢6 trinh d9 trung binh trong linh vuc k§ thudt cling c6 thé quen véi
cac cong nghé d8 bién ddi khang thé don dong bang cach sir dung cac thong tin di
truyén hoc vé, vi du, cac chudi H, cac chudi L, cac ving bién ddi cua nd, va céc
cong nghé dé san xuit khang thé phu hop cho thudc didu tri bang viéc thay thé
khang thé dong vat ching han nhu khang thé chudt thanh khang thé loai & ngudi.
Khang thé don dong loai & ngudi cling ¢6 thé duoc san xuAt béng viéc kich hoat
dong vat bién dbi gen khong phai ngudi mang gen khang thé ngudi thanh khang
nguyen.

Phuong phéap khéc ma khong doi hoi su kich hoat dong vat la phuong phap
lién quan dén: cung cap thu vién thyc khuan thé bidu thi ving lién két khéng

nguyén cia khang thé & ngudi hodc mot phén ctia né (su hién thi thuc khuén thé

28



48479 29/224

khang thé & ngudi); thu duge dong vo tinh thuc khuan thé biéu thi peptit ma lién
két riéng véi khang nguyén tuong tmg hodc khang thé ¢6 trinh tur axit amin mudn
c6; va san xuét khang thé & nguoi mudn c6 trén co sé thong tin ctia dong vo tinh
thuc khuén thé dugc lua chon. Mot ngudi c6 trinh d6 trung binh trong linh vyc k§
thuét c6 thé st dung cong nghé thich hop (xem, vi du, a review by Taketo Tanaka
et al., Keio J. Med., Vol.60, trang 37-46). M6t nguoi ¢d trinh do trung binh trong
linh vuc k§ thudt cfing c6 thé ché tao mdt khang thé dé dua vao dong vat khong
phai ngudi theo cach thitc tuong tw véi khang thé nhan hoa, bang cch sir dung
thong tin vé cAc trinh ty axit amin ctia cic CDR va céc vung bién dbi thich hop.
Thuét ngft “phan Gng khang nguyén-khang thé” dugc sit dung & ddy c6 nghia
la khéng thé lién két véi thy thé IGF-I véi & luc dugc biéu thi bing hang so phan
ly cén bing (KD) ctia 1x10®M hodc thip hop. Khang thé ctia sang ché tot hon
nén lién két véi thu thé IGF-I véi mot KD thong thuong la 1x10*M hodc thip
hon, cu thé 14 1x10°M hoic thép hon, cu thé hon nita 13 1x1071°M hodc thép hon.
Thuét ngtt “tinh ddc hiéu” ctua khang thé dugc sir dung & diy c6 nghia la
khang thé giy ra sy lién két trén co s& phan ung khang nguyén-khang thé véi
khéng nguyén dic hiéu. Trong ndi dung cia sang ché nay, khang thé thu thé dic
hiéu IGF-I ¢6 nghia 13 khang thé ma, khi dugc sir dung & ndng do di dé gy ra
phan (g khang nguyén-khéng thé véi cac té bao dng ké biéu thi thu thé IGF-I,
gy ra phan ung khang nguyén-khang thé v&i mot INSR & kha ning phan tng la
1,5 1an hodc it hon kha ning phan tmg v6i té bao Mock. INSR c¢6 su tuong tu cao
v6i thu thé IGF-I & c4u tric ban dAu (trinh ty axit amin) va cau triic bac cao.
Ngudi ¢6 trinh do trung binh trong linh vue k¥ thuat co thé thuc hién céc
phép do ludng cua phan Gng khang nguyén-khang thé bang viéc chon thi nghiém

lién két thich hop trong hé théng cta pha chit rén hodc pha chit 1éng. C4c vi du
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cda céac thi nghiém nhu vay bao gdm, mic du khong bi gidi han béi: xét nghiém
hp thu midn dich lién két véi enzim (ELISA), xét nghiém mién dich enzim pha
ran (EIA), hién tugng cong hudng plasmon bé mit (SPR), truyén nang lugng cong
huéng huynh quang (FRET), truyén niang luong cong hudng phéat quang (LRET).
Phép do 4i luc lién két khang nguyén-khang thé c6 thé dugc thyc hién bang, vi du,
phén 16p khang thé va/hoic khang nguyén véi, vi du, enzim, chat huynh quang,
chét phat quang, hodc chit ddng vi phong xa, va phéat hién phan tng khéang
nguyén-khang thé bang viéc st dung phuong phap thich hop dé do luong céc dic
tinh vét ly va/hodc hoa hoc cia loai duge su dung.

Khang thé khang thu thé IGF-I theo sing ché bao gdm ca khéng the chat chi
van va khang thé chét dbi van. Khi st dung doc 14p, khang thé chit chu van thu
thé IGF-I chil vAn cta sang ché ¢ hidu qua tdng cudng hoat tinh tdng trudng cla
nguyén bao co. Khi dugce s dung két hop vé6i IGF-1, khang thé chit ddi van thu
thd IGF-I cta sang ché c6 hiéu qua ngén can hoat tinh ting truéng gay ra boi IGF-
I cuia nguyén bao co.

Khang thé chit cht van thy thé IGF-I theo sang ché ma lién két chat v6i mién
dic hiéu cua thu thé IGF-I c6 hiéu qua ting cudng hoat tinh ting trudng cla
nguyén bao co trong dng nghiém.

Khéng thé chat chi v4n thu thé IGF-I ciia sang ché khong c6 hiéu qua ting
cudng hép thu glucoza bdi céc t& bao co khac biét trong dng nghiém & nong do
hiéu qua vura du dé tang cuong hoat tinh ting trudng cia nguyén bao co, t5t hon
& ndng d6 cao gép 10 14n so v6i ndng d6 hiéu qua vira du, t6t hon nita & ndng do

cao gap 100 lan so v6i nong d6 hiéu qua vira du.
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Trong khi IGF-I ¢6 hiéu qua ha dudng huyét tdt & liéu luong da dé thé hién
hiéu qua ting khdi luong co, khang thé chét chii van thu thé IGF-I cla sang ché
khéng c6 hiéu qua ha dudng huyét & liéu luong hiéu qua di de thé hién hiéu qua
ting khbi lugng co, t6t hon & lidu luong cao gip 10 14n liéu luong hiéu qua.

Ngoai ra, khang thé chit chu van thu thé IGF-I, khi dugc dua vao chudt lang
& lidu duy nhét, thé hién hoat tinh ngoai co thé dé ting hiéu qua khéi luong co ma
twong duong v4i hoat tinh dé thu duge bang viéc dua IGF-I vao lién tuc. Khang
thé chét cht van thu thé IGF-I cua séng ché c6 chu ky bén ra trong mdu dai, va
thé hién hiéu qua tang khdi luong co théng qua viéc dua lidu duy nhét vao dong

A

vat.

Vi viy, khéng thé chat chii van thy thé IGF-I clia sang ché ¢4 tiém nang nhu
thubc didu tri hoic phong ngira cho nhidu bénh lién quan dén thy thé IGF-I chang
han nhu ching teo co do bt dong va bénh Iun, trong d6 IGF-I dugc ky vong s&
c6 hiéu qua. Ngoai ra, khang thé chét cht van thy thé IGF-I clia sang ché ciing ¢6
thé giai quyét vén d8 lién quan dén IGF-I bang, vi dy, loai bé anh huéng ha duong
huyét va kéo dai chu ky ban ra trong mau.

Khang thé chét d6i van thu thé IGF-I cla séng ché ngan can su lién két cua
IGF-I véi thy thé IGF-I. Theo phuong 4n ctia khang thé chét déi van thy the IGF-
I ctia séng ché, cac hoat tinh cta thu thé IGF-I trong khi ngin can céc hiéu qua
ctia IGF-I trén thu thé IGF-I. Theo phuong 4n nay, khing thé c6 hiéu qua ngugce
hoat tinh d6i van bd sung ctia IGF-1, vi du, hiéu qua nguoc hoat tinh cta IGF-I dé
gdy ra sy ting trudng clia nguyén bao co. Phuong an khac ctia khang thé chat d6i
van thy thé IGF-I cta séng ché lién két v6i, nhung khong 1am hoat hoa, thu thé
IGF-L Cac vi du cia cac khang thé chit d6i van nhu vAy ma khong gdy ra su hoat

héa thu thé IGF-I théng qua lién két chéo bao gobm, mic du khdng bi gidi han boi:
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cac khéang thé c6 kha ning lién két khang nguyén don tri, chéng han nhu Fab va
scFv; va céc khang thé ¢6 céc diém lién két hoa tri hai, ching han nhu cic khang
thé ddng dic hiéu, ma trong d6 chi mot trong céc diém lién két lién ket voi mién
dic hiéu cua thu thé IGF-1, hodc trong d6 cac diém lién két dugc tach ra véi
khoang duogc kiém soat bang viéc sir dung méi lién két. Khi san xuit khang thé
chit d6i van thu thé IGF-I theo sang ché nay, co thé x4c nhan rang khang thé co
lién két véi thu thé IGF-I dit thiéu hoat tinh déi van bing: x4c dinh khang thé ¢6
kha nang lién két véi thy thé IGF-I khong bang viéc st dung phuong phap do kha
ning phan Gng gitta khang thé va thu thé IGF-I; hodc x4c dinh khang thé c6 thiéu
hoat tinh gy ra su ting sinh té bao khong bang viéc st dung viéc kiém tra su ting
sinh & bao véi, vi du, nguyén bao co. Mt khac, khang thé chét dbi van thy thé
IGF-I khong anh hudng dén hép thu glucoza boi cac t& bao co khac biét trong dng
nghiém va mirc dudong huyét ngoai co thé sbng. Do d6, khéng thé chét d6i van thu
thé IGF-I ctia sang ché c6 tiém niang nhu thudc diéu tri hodc phong nglra ma khéng
c6 cac tac dung phu nhu ting dudng huyét, hodc ¢cé thé duoc st dung cho viéce
didu tri céc khdi u 4c tinh chang han nhu ung thu v, ung thu rudt, ung thu mé
lién két, ung thu phdi, ung thu tién liét tuyén, ung thu tuyén giap, va u ty.

[Kha ning lién két ciia khéng thé khang thu thé IGF-I]

Khéng thé khang thu thé IGF-I theo sang ché lién két v6i mién CR cua thu
thé IGF-I nhu epitop. Mit khac, khéng thé chét chi van thy thé IGF-T khong co
kha nang lién két v6i INSR, ma c6 su tuong tu cao véi thu thé IGF-1 & cAu tric
ban dau (trinh tu axit amin) va cAu tric bac cao.

Bing lién két v6i mién CR ciia thy thé IGF-I, khang thé khang thu thé IGF-
I theo sang ché ¢ vé nhu hoat hoa thy thé loai & nguoi, ma 1a dime cia hai ban

sao thu thé IGF-I, hoic thu thé loai & day, ma 1a dime gitra thu thé IGF-I va INSR.
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[Chudi khang thé khang thu thé IGF-I]

Chudi khéng thé khang thu thé IGF-I theo sang ché khong bi gi6i han cu thé,
midn 14 né lién két riéng v6i thu thé IGF-I clia dong vt c6 xuong song va ¢6 hoat
tinh gy ra su ting sinh té bao.

Tuy nhién, khang thé nay tot hon nén c6 cac trinh tu axit amin dac hiéu nhu
c4c chudi CDR, ma s& dugc giai thich chi tiét bén dudi. Trong ndi dung cua sang
ché, thudt ngit “tinh giéng nhau” cta céc trinh tu axit amin dugc st dung & day
c6 nghia 12 ty 18 cua céc vi tri axit amin gidng nhau gifta cac chudi, trong khi thuét
ngit “tinh twong ty” cua céc trinh ty axit amin dugc stir dung & day c6 nghia la la
ty 1 cda céc vi tri axit amin gidng hoic tuong tu giita cac chudi. Tinh twong tu va
tinh gidng nhau cia c4c trinh tu axit amin c6 thé dugc xéac dinh, vi du, bing cach
st dung phuong phap BLAST (véi cac diéu kién mic dinh cia PBLAST duoc
cung cap boi NCBI).

Thuét ngft “vi tri axit amin twong tu” dugc st dung ¢ day co6 nghia 1a nhom
céc vi tri axit amin c6 cac nhom thé véi cac dic tinh héa hoc twong tu (vi dy, tich
dién hogc ky nudc). Cac nhém cua cac vi tri axit amin tuong tu bao gém:

1) c4c vi-tri axit amin c6 cdc nhom thé béo: cac vi tri glyxin, alanin, valin, leuxin,
va isoleuxin;

2) céc vi trf axit amin c6 cdc nhom thé hydroxyl béo: céc vi tri serin va threonin;
3) céc vi tri axit amin c6 cdc nhém thé chira amit: cac vi tri asparagin va glutamin;
4) céc vi tri axit amin c¢é cdc nhom thé thom: céc vi tri phenylalanin, tyrosin, va
tryptophan;

5) c4c vi tri axit amin c6 cic nhém the co ban: cac vi tri lysin, acginin, va histidin;
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6) cac vi tri axit amin cé cac nhom thé c6 tinh axit: cac vi tri axit aspartic va axit
glutamic;

7) cac vi tri axit amin c6 cac nhom thé chira luu huynh: céac vi tri cystein va
methionin.

Theo sang ché, chudi CDR-1 ctia ving bién doi chudi ning (CDR-H1) t6t
hon 14 trinh ty axit amin duge xé4c dinh trong SEQ ID NO: 3 (SerTyrTrpMetHis)
hoic trinh ty axit amin cd nguén géc tir SEQ ID NO: 3 thong qua su thay thé, su
loai bo hodc su chén vao bat ky mot hodc hai vi tri axit amin. Chudi CDR-H1 tbt
hon cling nén c6 su tuong tw 80% hogc cao hon so véi SEQ ID NO: 3. Trong noi
dung cua sang ché, khi vi trf axit amin (dudi ddy 12 “vi tri axit amin thar nhét”) clia
trinh tu axit amin dugc thé bing vi tri axit amin khac (dudi ddy 1a “vi tri axit amin
thir hai”), vi tri axit amin thi nht truée khi thé va vi tri axit amin thir hai sau khi
thé tt hon 1a tuong tu nhau vé cAu trac va/hodc cac dic diém.

Chudi CDR-2 ciia ving bién dbi chudi ning (CDR-H2) t6t hon 1a trinh tu
axit amin duoc Xac dinh  trong SEQ ID NO: 4
(GluThrAsnProSerAsnSerValThrAsnTyrAsnGluLysPheLysSer) hodc trinh tu
axit amin c6 ngudn gbc tir SEQ ID NO: 4 thong qua sy thay thé, su loai bd hoic
su chén vao bt ky mot hodc hai vi tri axit amin. Chudi CDR-H2 tét hon ciing nén
¢ su tuwong tu 82% hodc cao hon, cu thé 12 88% hoic cao hon, cu thé hon nira 1a
94% hodc cao hon so véi SEQ ID NO: 4.

Chudi CDR-3 ciia ving bién dbi chudi ning (CDR-H3) t6t hon 1a trinh tu
axit amin dugc x4c dinh trong SEQ ID NO: 5 (GlyArgGlyArgGlyPheAlaTyr)
hodc trinh tu axit amin co nguén géc tir SEQ ID NO: 5 thong qua su thay thé, su

loai b6 hoac su chen vao bét ky mdt hodc hai vi tri axit amin. Chudi CDR-H3 tdt
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hon ciling nén co sy tuong tu 75% hodc cao hon, cu thé 13 87% hoic cao hon so
véi SEQ ID NO: 5.

(GluThrAsnProSerAsnSerValThrAsnTyrAsnGluLysPheLysSer)

Chudi CDR-1 ctia ving bién déi chudi nhe (CDR-L1) tét hon 14 trinh tir axit
amin duoc Xac dinh trong SEQ ID NO: 6
(ArgAlaSerGlnAsnlleAsnPheTrpLeuSer) hoic trinh tur axit amin c¢6 ngudn géc tir
SEQ ID NO: 6 thong qua su thay thé, su loai bé hoic su chén vao bat ky mét hoic
hai vi trf axit amin. Chudi CDR- L1 tét hon ciing nén ¢6 su tuong tu 81% hoic
cao hon, cu thé 13 90% hodc cao hon so v&i SEQ ID NO: 6.

Chudi CDR-2 ctia ving bién ddi chudi nhe (CDR-L2) tét hon 14 trinh tur axit
amin dugc xac dinh trong SEQ ID NO: 7 (LysAlaSerAsnlLeuHisThr) hodc trinh
tur axit amin cé ngu(“)n géc tir SEQ ID NO: 7 thong qua su thay thé, sur loai bo hodc
su chén vao bat ky mdt hééc hai vi trf axit amin. Chudi CDR- L2 t6t hon cling nén
c6 su tuong tu 85% hodc cao hon so véi SEQ ID NO: 7.

Chudi CDR-3 ctia ving bién d6i chudi nhe (CDR-L3) tét hon 14 trinh tir axit
amin dugc xac dinh trong SEQ ID NO: 8 (LeuGlnGlyGlnSerTerroTerhr) hoac
trinh tu axit amin c¢6 ngudn gdc tir SEQ ID NO: 8 thong qua su thay thé, sy loai
b6 hodc su chén vao bat ky mot hozc hai vi tri axit amin. Chudi CDR- L3 t6t hon
cling nén c6 su tuong tu 77% hodc cao hon, cu thé 14 88% hodc cao hon so véi
SEQ ID NO: 8.

Tét hon 13, khang thé khang thu thé IGE-I theo sang ché nén c6 su két hop
ctia cac chudi CDR cua:
chudi CDR-H1, trinh ti axit amin dugc x4c dinh trong SEQ ID NO: 3;

chudi CDR-H2, trinh tir axit amin dugc x4c dinh trong SEQ ID NO: 4;
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chudi CDR-H3, trinh tu axit amin dugc xac dinh trong SEQ ID NO: 5;
chudi CDR-L1, trinh tu axit amin duge xac dinh trong SEQ ID NO: 6;
chudi CDR-L2, trinh tu axit amin duge x4c dinh trong SEQ ID NO: 7; va
chudi CDR-L3, trinh tu axit amin duge x4c dinh trong SEQ ID NO: 8.

Céc phuong phéap cho viéc x4c dinh chudi cia mdi CDR-H1, CDR-H2,
CDR-H3, CDR-L1, CDR-L2, va CDR-L3 cia khang thé gdm: phuong phap Kabat
(Kabat et al., The Journal of Immunology, 1991, tap 147, s6 5, trang 1709-1719)
va phuong phap Chothia (Al-Lazikani et al., Journal of Molecular Biology, 1997,
tap 273, s 4, trang 927-948). Cac phuong phap nay trong pham vi hiéu biét thong
thudng vé k§ thuat di véi nhitng ngudi ¢6 trinh dd trung binh trong linh vue ky
thuat, cac tom luge cua cic phuong phap nay co san, vi dy, trén trang thong tin

dién tr ctia Dr. Andrew C.R. Martin’s Group (http://www .bioinf.org.uk/abs/).

Céc chudi khung ciia globulin mién dich cho khang thé ciia séng ché t6t hon
13 cac chudi khung ctiia mdi 16p globulin mién dich cua dong vt c6 xuong séng,
t6t hon nita 13 cac chudi khung ciia mdi 16p globulin mién dich cua ngudi hoac
dong vat khong phai ngudi bao gém chudt lang, khi, tho, bo, lon, ngua, clru, cho,
gia cAm, chudt nhét, hodc chudt to.

Khéng thé khang thy thé IGF-I theo séng ché t6t hon nén c6 céc trinh ty axit
amin ddc hiéu nhu ving bién ddi chudi ning va ving bién doi chudi nhe, nhu
dugc mo6 ta dudi day.

Ving bién dbi chudi nang t6t hon 13 trinh tu axit amin dugc xac dinh trong
SEQ ID NO: 9, trinh tu axit amin ¢ ngudn gbc tir SEQ ID NO: 9 thong qua su
thay thé, su loai bo hoidc su chén vao bat ky mot hodc hai vi tri axit amin, hodc

trinh tu axit amin c6 su tuong tu 90% hodc cao hon so véi SEQ ID NO: 9. Vung

36



48479 37/224

bién ddi chudi nhe tt hon 12 trinh tir axit amin dugc xé4c dinh trong SEQ ID NO:
10, trinh tu axit amin c6 ngudn gbe tir SEQ ID NO: 10 théng qua su thay thé, su
loai bo hodc sy chén vao bat ky mot hodc hai vi tri axit amin, hodc trinh tu axit
amin c¢6 su trong tu 90% hodc cao hon so véi SEQ ID NO: 10. Khang thé khang
thu thé IGF-I theo sang ché nén 12 IGF11-16, ma nén bao gdm sy két hop cla
SEQ ID NO: 9 13 ving bién i chudi ning va SEQ ID NO: 10 14 ving bién doi
chudi nhe.

Ngudi ¢6 trinh do trung binh trong linh vyc k¥ thuét s& c6 kha nang tao ra
khang thé khang thyu thé IGF-I nhan tinh theo sang ché biang viéc chon céc trinh
tur axit amin cﬁa cac CDR va/hodc cac vung bién ddi ctia chudi ning va chudi nhe
tir ndi dung dugc dé cap trén dy va két hop chung véi céc trinh tir axit amin cla
cac vung khung va/hodc cac vung hing dinh ctia chudi ning va chudi nhe ctia
khang thé & ngudi thich hgp. Cac trinh tu axit amin cua cac vung khung va/hoac
céc ving hing dinh cta chudi ning va chudi nhe ctia khang thé nhan tinh 6 thé
duoc chon tir, vi du, cac chudi & cac 16p IgG, IgA, IgM, IgE, vaIgD ¢ nguoi hodc
céc bién thé cta chung.

Khi khéng thé khang thu thd IGF-I theo sang ché 14 khang thé chit chi vén
thu thé IGF-I, khang thé cua sang ché hodc doan lién két v6i khang nguyén cua
n6 tt hon 12 nhom IgG & ngudi hodc bién thé cia chiing, tot hon nita 1a phén 16p
1gG4 & ngudi, phan 16p IgG1 & ngudi, hogc bién thé cla ching. Theo mot vi du,
vimg hing dinh IgG4 dugc én dinh ¢6 prolin tai vi tri 241 trong ving ban I¢ theo
hé dém Kabat. Vi tri nay tuong Gng véi vi tri 228 trong vung ban 18 theo hé dém
chau Au (Kabat et al., Sequences of Proteins of Immunological Interest, DIANE
Publishing, 1992, Edelman et al., Proc. Natl. Acad. Sci USA, 63, 78-85, 1969).

Du luong tai vi tri nay trong IgG4 & nguoi thuong 1a serin, trong khi sur thé serin
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véi prolin c6 thé gay ra su 6n dinh ctia khang thé két qua. Theo vi du khac, sy dua
dot bién N297A vao ving hing dinh ciia IgG1 gitip giam thiéu kha ning lién két
vé&i thu thé Fe va/hodc kha nang dé cb dinh phan bd sung.

[Lién két canh tranh]

Khéng thé nhan tinh ma tao ra lién két canh tranh vé6i thu thé IGF-I cing
khang thé khang thu thé IGF-I ¢ tinh nguoi theo sang ché ciing dugc bao ham
trong pham vi sang ché. Thuat ngit “lién két canh tranh” dugc sir dung & day c6
nghia 1a hién turong ma khi c6 hai hoéc nhidu khang thé don dong ciing véi khang
nguyén, su lién két mét trong cac khéng thé vé6i khang nguyén bi ngin can boi
lién két ctia khang thé khéc véi khang nguyén. Sy lién két canh tranh nay thuong
duoc do bing, vi du, bd sung vao mdt luong n dinh (ndng d6) ctia khang thé don
dong, khang thé don dong khac cing lugng bién ddi ctia né (nong df), va xac dinh
luong (ndng d6) cla khang thé don dong sau tai noi lugng lién két ciia khang thé
don dong ban dAu, ton tai trong lugng 6n dinh, bi suy giam. Mirc d0 ngén can cia
lién két canh tranh c6 thé dugc biéu thi trong don vi ICsp hodc Ki. Khang thé don
dong ma tao ra lién két canh tranh v6i khéng thé khéng thu thé IGF-I nhén tinh
theo sang ché 6 nghia 1a khang thé ¢6 ICs) ciia 1000nM hofc it hon, cu thé hon
100nM hoac it hon, cu thé hon nita 1a 10nM hodc it hon khi do lién két khang
nguyén-khang thé bang viéc st dung khéng thé khang thy thé IGF-I theo sang ché,
vi du, khang thé IGF11-16, & 10Nm. Phép do lién két canh tranh ciing c6 thé dugc
thuc hién bing viéc phan 16p khéng thé dé sit dung véi, vi dy, enzim, cht huynh
quang, chét phét quang, chét d@)ng vi phong xa, v.v., va phat hién 16p nay bi?mg
viéc st dung phuong phép do ludng thich hop cho viéc phat hién cac dac tinh vat
ly va/hodc hoa hoc cua 16p.

[Phan tmg chéo]
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Khéng thé khang thu thd IGF-I theo sang ché tot hon nén phan tmg chéo véi
thu thé IGF-I ctia dong vat c6 xuong séng khéc. Thuit ngft “phan tng chéo” c6
nghia la trong khi khang thé tao ra phan tmg khang nguyén-khang thé voi thy thé
IGF-I tir dong vt dich (ching han nhu nguoi), khang thé ciing c6 kha ning dé
lién két v6i khang nguyén c6 ngudn gbe tir dong vét khac ma khac véi dong vt
dich. Khang thé tét hon nén c6 kha ning phan (g chéo véi thu thé IGF-I clia
dong vat khac véi dong vat dich ma c6 thu thé IGF-I 1a muc tiéu cta phan tng
khang nguyén-khang thé bang khéang thé, ching han nhu nguoi hodc dong vat
khong phai nguoi bao gdm chudt lang, khi, tho, bo, lon, ngya, clru, chd, hodc gia
cAm. Vi du 7 chtng minh ring khang thé khang thu thé IGF-I, IGF11-16, da dugc
minh hoa d& lién két v6i chudi ProSerGlyPhelleArgAsnGlySerGlnSerMet 6 mién
CR clia thu thé IGF-I & nguoi. Do chudi
ProSerGlyPhelleArgAsnGlySerGlnSerMet nay dugc duy tri trong céc phan tuong
ung cua cac thy thé IGF-I & khi (khi duéi dai), tho, chudt lang, bo, clru, ngua, va
ché, khang thé nay c6 kha nang lién két chéo véi céc thu thé IGF-I tir cac loai nay.
Ngoai ra, do céc trinh tu axit amin cta céc phén tuong mg cia chudt to va chudt
nhét déu 1a ProSerGlyPhelleArgAsnSerThrGInSerMet, su sang loc dbi véi khang
thé khéng thy thé IGF-I ma lién két v6i phin nay dé c6 thé thu dugc khéng thé ma
lién két véi cac thu thé IGF-T, vi du, chudt to va chudt nhdt, va cling c6 cac dic
tinh va chtrc ning twong tu nhu cia IGF11-16.

Ngoai ra, t& bao hodc dong vat ciia cac loai ma khong phan tmg chéo v6i
khang thu thé IGF-1 theo séng ché c6 thé bi thay doi thong qua su ché tao gen
thanh té bao hodic dong vat bidu thi thu thé IGF-1 v6i khang thé khang thy thé IGF-

I theo cac phan rng chéo cua sang ché.
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Hoat tinh dé gy ra su ting trudng té bao c6 ngudn gdc tir dong vat c6 xuong
sbéng va hoat tinh dé gay ra su gia ting khdi luong co va/hodc chidu dai co thé

Khéng thé khang thu thé IGF-I theo phuong 4n cla sang ché c6 hoat tinh dé
gy ra sy ting truéng cua cac t& bao c6 ngudn gbc tir dong vat co xuong sbng.
Mic du céc khang thé chét chu van thy thé IGF-I da duoc biét dén, khong c6
khang thé nao dugc bao céo 13 thé hién hoat tinh dé gay ra sy ting trudng cac té
bao di nudi cdy nguyén thuy, cu thé 1a cac nguyén bao co. Ciing khéng co khang
thé da biét dén nao cho dén nay dugc bao cdo 1a c6 hoat tinh gy ra su tang trudng
t& bao tai lidu lrong thip hon gia tri ECsy ciia IGF-I trong 6ng nghiém. Cac té bao
c6 ngudn gbc tir ddng vat co xuong soéng trong ndi dung cua sang ché t6t hon 12
céc té bao c6 ngudn gbc tir dong vat c6 va, chim, loai bo sét, 16p ludng cu, hodc
c4, tt hon nita 14 cac té bao c¢6 ngudn gbe tlr ngudi, khi, tho, chudt lang, bo, lon,
ctru, ngua hodc ché. Cac té bao ¢6 ngudn gbc tir cac loai ndy ma bidu thi thu thé
IGF-I v6i khang thé khang thu thé IGF-I theo cac phan g chéo cla sang ché ¢6
thé dugc gy ra dé ting nhanh bing khang thé khang thy thé IGF-I theo sang ché.
Céc t& bao c6 ngudn gde tir ddng vat c6 xuong sbng theo sang ché cling bao ham:
cac té bao va cac dong vat bién do6i gen 8 biéu thi thu thé IGF-1 cua cac loai voi
khang thé khang thu thé IGF-I theo céc phan g chéo cla sang che va cac té bao
dong vt bi bién dbi c6 ngudn gde tlr cac 1€ bao va cic dong vat bién d6i gen nhu
vay.

Hoat tinh cia khang thé dé gay ra su ting trudng clia cic t& bao c¢6 ngudn
gbc tir dong vat c6 xuong sdng co thé dugc phan tich trong éng nghiém bang viéc
stt dung cac té bao duogc nudi cdy nguyén thiy, cac dong t& bao ¢ san, hoic cac
chét chuyén héa c6 ngudn gbc tir cac té bao nhu vay. Thuét ngir, “céc té bao dugc

nudi cdy nguyén thily” c6 nghia la céc t¢ bao ma dugc tach riéng tir co quan hodc
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mb ciia sinh vat séng, va c6 thé duge nudi chy thtr cip mot cach dién hinh theo
mot s6 cach. Céc té bao dugc nudi ciy nguyén thiy co ngudn gdc tir ddng vit c6
xuong song co thé thu duoc tir co quan hodc md cia dong vat c6 xuong sbéng
thong qua viéc xit ly enzim, sy phén tdn véi cac phuong thire vat 1y, hodc phuong
phéap ciy mé khoi sinh vat. Co quan hodc m6 hodc doan cia ching thu dugc tu
doéng vat co xuong sdng cling ¢ thé dugc st dung cho viéc phén tich hoat tinh
ctia khang thé néu trén. Céc vi du tdt hon cla cac co quan va mo tir cac té bao
nguyén thiy duogc san xuét bao gdm: cac mo tuyén ndi tiét nhu tuyén giap, tuyén
can giap, va tuyén thuong than; cac mo tuyén mién dich nhu rudt thira, amidan,
hach bach huyét, va 14 1ach; cdc co quan hd hap nhu khi quéan va phéi; cac co quan
tiéu héa nhu nhu da day, ta trang, rudt non, va rudt gia; cac co quan bai tiét nhu
than va bang quang; cac co quan sinh duc nam nhu éng dan tinh, tinh hoan va
tuyén tién 1liét; cac co quan sinh duc nit nhu vi va 6ng dan tring; va cdc md co
nhu co tim va co xuong. Cac vi du t5t hon nita bao gdm gan, than, hodc cac co
quan tiéu hoa hodc cidc mo co, trong s6 chung thi cdc md co van tot hon ca. Céc
té bao dugc nudi ciy nguyén thity ma c6 thé duoc str dung cho viéc phén tich hoat
dong gly ra sy tang trudng cua khang thé khang thu thé IGF-I trong ndi dung cua
sang ché 13 cac té bao ma bidu thj thy thé IGF-I va c6 thé dugc gdy ra dé ting
nhanh bing lién két IGF-I véi thu thd IGF-I. Céc vi du dién hinh clia ching 1a c4c
nguyén bao co xuong, ma la cac té bao dugc nudi cdy nguyén thity tach riéng tir
md co. Cac té bao duge nudi cly nguyén thity co ngudn gde tlr ngudi hodc dong
vat c6 san boi su chuyén nhugng hodc vé mat thuong mai trén thi treong cling c6
thé thu duoc va duge st dung. Céc té bao dugc nudi cdy nguyén thily c6 sin tir
nhidu td chic va cong ty, vi du, ATCC®, ECACC, Lonza, Gibco®, Cell

Applications, ScienCell research laboratories, va PromoCell.
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Thuat ngit “dong té bao” cé nghia 12 dong céc té bao duge nudi cay ma cb
ngudn gbc tir sinh vat séng va sau d6 dugc bét tir dé chung c6 thé sinh s6i nay né
v6i viée duy tri cac ddc tinh riéng biét clia loai. Cac dong té bao dugc chia thanh
cac dong té bao khong co ngudn gbc tir khdi u va cac dong té bao co ngudn goc
tir khdi u. Cac dong té bao c6 ngudn gde tir ddng vat cb xuwong séng ma c6 thé
duoc st dung cho viéc phan tich hoat tinh giy ra sy ting truong cua khéng thé
khang thu thé IGF-I theo sang ché 1a cc t& bao ma biéu thi thu the IGF-I va c6
thé dugc gdy ra dé san sinh bang lién két IGF-I véi thu thé IGF-1. Cac vi du clia
céc dong té bao ma bidu thi thy thd IGF-I va c6 thé dugc gdy ra dé san sinh bing
IGF-I bao gdm, dii khong bi gi6i han béi: u nguyén bao than kinh & ngudi SH-
SY5Y, HaCaT dong t& bao simg bidu bi & ngudi, A549 dong té bao ung thu biéu
md tuyén phé nang & ngudi, Caco-2 dong té bao ung thu biéu mé dai trang &
ngudi, HepG2 dong té bao ung thu biéu md t€ bao gan & ngudi, Hela dong té bao
ung thu ¢ tir cung & ngudi, SiHa dong té bao ung thu ¢6 tir cung & ngudi, MCF7
dong té bao ung thu vii & ngudi, NTERA-2 dong ung thu biéu mé té bao phoi
nguoi da nang va U-2-OS dong té& bao ung thu xuong & ngudi.

Céc té bao khac ma c6 thé dugc str dung cho viéc phén tich hoat tinh gay ra
su tdng trudng cua khang thé khang thu thé IGF-I theo sdng ché 14 cac chit chuyén
héa c6 ngudn goc tir cac té bao dugc nudi cdy nguyén thiy va cac dong té bao.
Céc vi du vé céc chét chuyén héa nhu vay bao gdm: cac té bao iPS duogc san xuat
tir cac t& bao duge nudi cdy nguyén thiy; va cac t& bao va cac mo khac biét véi
céc t& bao iPS nhu vdy. Céc chét chuyén héa khéc bao gdm céc té bao duogc nudi
ciy nguyén thiy va cac dong té bao bién dbi gen dé két hop gen dé biéu thi gen
tam thoi hoac vinh vién. Céc vi du vé céc gen s& dugc dua vao va biéu thi bang

céc té bao nhu vy bao gdm céc gen thu thé IGF-I clia nguoi va céc loai khic.
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Céc phuong phap dé xc dinh kha ning ciia khang thé khang thu thé IGF-I
theo sang ché dé gay ra cac té bao c6 ngudn gde tir ddng vat c6 xuong séng dé
sinh san bao gdm: viéc dém té bao, phép do su tbng hop ADN, va phép do su thay
ddi hoat tinh ctia enzim chuyén héa. Cac phuong phéap cho viée dém té bao bao
gdm céac pﬁuong phap bang cach st dung céc dia dém té bao méau hoic cac thiét
bi dém té bao nhu may dém Coulter. Cac phuong phap dé do su tdng hop ADN
bao gdbm cac phuong phap trén co s6 su hép thu ciia [3H]-thymidin hodc 5-brom-
2’-deoxyulysin (BrdU). Phuong phap dé do su thay ddi hoat tinh cua enzim
chuyén hoa bao gom phuong phap MTT, phuong phap XTT, va phuong phap
WST. Ngudi ¢6 trinh dd trung binh trong linh vuc k¥ thut cling c6 thé sir dung
cac phuong phép khéc thich hgp. Hoat tinh gy ra sur tang sinh té bao duoc phét
hién néu sy tang truéng cla céc té bao dugc nudi cdy phan ung véi khang thé
khang thu thé IGF-I theo sang ché 14 cao hon so véi su ting trudng cua céac té bao
khi khong c6 khang thé. Trong trudng hgp nay, cling d& dang dé do hoat tinh cam
ung trong cung cac didu kién bang viéc sir dung IGF-I, ma la phdi tir gbc cho thu
thé IGF-L, nhu tiéu chuén so sanh.

Céc té bao duge nudi cdy s& duge thir nghiém cho phéan ing véi c khang thé
khang thu thé IGF-I theo sang ché hodc IGF-I véi ndng do cta né thay ddi, va
ndng d6 & mitc 50% cita hoat tinh ting truéng tdi da dugc thé hién dugc xac dinh
1a gia tri ECs. Khi cac nguyén bao co xuong ¢ nguoi duoc stt dung dé danh gia
hoat tinh ting trudng, gia tri ECso ciia khang thé khang thu thé IGF-I theo sang
ché dé gay ra su ting sinh t& bao tét hon 12 nén so sénh vai IGF-I, tét hon nita 1a
1/10 hoac thé'lp hon so vé&i IGF-L, tét hon nita 1a 1/20 hodc thép hon, tét hon nita
1a 1/50 hoic thap hon so véi IGF-I. Khi nguyén bao co xwong & nguoi dugc sur

dung dé dénh gi4 hoat tinh ting trudng, gié tri ECso ctia khang the khang thu thé
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IGF-I theo séng ché t6t hon 12 0,5nmol/L hozc thp hon, t6t hon nita 13 0,3nmol/L
hoiic thp hon, tét hon nita 12 0,1nmol/L hogc thap hon,

Céc phuong phap cho viéc do hoat tinh dé gay ra su ting trudng clia cac té
bao c¢6 ngudn gdc tir ddng vat co xuong séng ngoai co thé séng bao gbm: phuong
phap lién quan dén viéc dua vao khang th khang thu thé IGF-I theo sang ché
ngoai dudng tiéu hoa cho dong vat cd xuong sdng va do céc thay dbi vé trong
luong, kich thudc, s6 luong té bao, v.v., dbi véi toan bd co thé cta ca thé duoc
nhan su dua vao hodc dbi vé&i co quan hodc mo tach riéng tir ca thé; va phuong
phap lién quan dén viéc st dung dong vat voi mo ghép cua cac té bao dong vit c6
xXuong séng va do cac thay dbi vé trong lugng, kich thude, s6 luong té bao, v.v.,
cua md ghép nay bao gdm céc té bao dong vat c6 xuong sbéng. Cac phép do dbi
v6i toan bd co thé cua cé thé bao gdm: cac phép do trong lugng co thé, chidu dai
co thé, va chu vi cua bdn chi; phép do cAu tao co thé, béng viéc st dung phuong
phap tré khang; va phép do hé sb chiéu cao creatinin.

Céc phép do dbi véi co quan, md, hoic md ghép tir ca thé bao gbm: trong
trudng hop dong vat khong phai ngudi, phuong phap lién quan dén viéc phuc hoi
truc tiép co quan, md hodc mé ghép dich va do trong luong, kich thude hodc sd
lugng té bao bao gbm trong d6 cua nd. Cac phép do khong xam pham d6i véi co
quan, md hodc mé ghép tir c4 thé bao gom: phan tich hinh anh bang céach st dung
anh chup X-quang, CT, va MRI; va phuong phap tuong phan bang cach sir dung
céc chét phong xa ddnh dAu véi cac chit ddng vi hodc cac chit huynh quang. Néu
mo dich 13 co xuong, sau do6 sy thay dbi luc co ciing c6 thé dugc st dung nhu mot
chi s6. Nguoi ¢6 trinh d§ trung binh trong linh vue k§ thuat cling c6 thé sir dung
bt ky phuong phap khéc ma thich hop dé phén tich hoat tinh ctia khang thé khang

thu thé IGF-I theo sang ché dé gay ra sy ting truéng clia cac t& bao c6 ngudn gbc
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tir ddng vat co xuong séng ngoai co thé séng. Cac phuong phdp do hoat tinh cia
khang thé khang thu thé IGF-I theo sang ché dé gay ra su ting truéng clia cic té
bao c6 ngudn gbe tlir dong vat cd xuong sbng ngodi co th8 sbng bao gdbm: thuc
hién céc phép do bing cach st dung, vi du, céc phuong phap da dé cp & trén doi
véi cac ca thé ma di nhan su dua vao cia khang thé khac biét ngoai khang thé
khéang thu théd IGF-I theo sang ché hogic bit ky chét tiéu chuan so sanh nao khic
va so sanh cac phép do thu dugc gifta cac ca thé nay.

Khéng thé khang thu thé IGF-I theo sang ché dugc dic trung boi thoi gian
hiéu qua gay ra su tang truong té bao dai hon tuong g véi thoi gian tiép xtc so
voi thoi gian cua IGF-I thudn ching, va bing cach d6 thé hién kha ning duy tri
bén vitng duoc cai thién. Theo Vi du 12, ma chimg minh céc hoat tinh gy ra sur
ting sinh té bao trong dng nghiém, khi cac t& bao duoc tiép xic véi IGF-I thuan
ching va sau d6 dugc rua bang dung méi nudi c4y khong c6 IGF-1, hoat tinh gy
ra su tang sinh té bao cia IGF-I thuin ching da bién mat sau khi rira. Mt khac,
khi céc t& bao duoc tiép xtc véi IGF11-16 (khang thé khang thu thé IGF-I theo
sang ché) va sau d6 duge ria bang dung moi nubi ciy khong c6 IGF11-16, hoat
tinh gy ra su tang truéng té bao van tiép tuc ngay ca sau khi rira. Theo Vi du 16,
ma so sanh dong luc hoc ciia IGF-I va IGF11-16 (khéng thé khang thu thé IGF-I
theo sang ché) trong mau, khoang 50% hodc cao hon IGF-I thuan ching duge dua
vao dong vat da bién mat khoi mau trong vong 24 gid sau khi dua vao, trong khi
60% hoac cao hon khang thé IGF11-16 duoc dua vao dong vat van con trong mau
tham chi 48 gid sau khi dua vao. Vi vdy, khéng thé IGF11-16 da thé hién la duy
tri trong mau trong thoi gian dai. Cac két qua nay chi ra rang khang thé khang thu
thé IGF-I theo sang ché thé hién hiéu qué lau dai cia viéc gdy ra su tang sinh té

bao ca trong ong nghiém va ngoai co thé sdng.

45



48479 461224

Khéng thé khang thu th& IGF-I theo sang ché ciing dugc ky vong dé thé hién
hiéu qua ngoai co thé séng trong viéc gia ting khdi luong co va/hodc chiéu dai co
thé. Cu thé, IGF-I c6 hidu qua gay ra su tang trudng va su biét hda cia cac nguyén
bao co trong cac co xuong nhu di duogc dé cap o trén, cling nhu hiéu qua trong
viéc mo réng cac sgi co. Piéu nay duogc ky vong rang cac hiéu qua chung nay dan
dén hiéu qua gia ting khdi luong co. Gibng nhu IGF-1, khi khang thé khéang thu
thé IGF-I theo sang ché duogc dua vao dong vat, nd ciing thé hién hiéu qua gia
ting khéi co ciia dong vét. Khéng thé khang thu thé IGF-I theo sang ché 1a khang
thé chat chii van thu thé IGF-T tht nhit ma dugc chimg minh thé hién hiéu qua
ngoai co thé sdng trong viéc gia ting khéi luong co.

Céc phuong phap dé do hoat tinh cta khang thé khang thu thé IGF-I theo
sang ché dé gia ting khéi luong co bao gom: d6i véi toan bd co thé cia ca thé ma
nhan su dua vio, phép do trong luong co thé, chidu dai co thé, va chu vi bon chi;
phép do cAu tao co thé, bang cach st dung phuong phép tré khang; va phép do
creatinin, va hé s6 chidu cao. Cac phuong phap khéc bao gom: phan tich hinh anh
béng céch sir dung anh chup anh X quang, CT, va MRI; phuong phap twong phan
béang cach sir dung céc chét phong xa dénh dAu véi cac chat déng vi hoic cac chét
huynh quang; va phép do su thay dbdi luc co. Trong trudng hgp dong vat khong
phai ngudi, phuong phép lién quan dén su phuc hdi truc tiép co quan, mé hozic
mé ghép dich va do trong lugng va/hodc kich thude cua no co thé duoc sir dung.
Hiéu qua cua viéc gia ting khéi lwong co c¢6 thé duge danh gia béang cach: so sanh
sw gia tang khdi luong co gitta mot c4 thd ma khang thé khang thu thé IGF-I theo
sang ché dugc dua vao va mot cd thé ma khang thé nay khéng dugc dua vao; hodc
so sanh cac khdi luong co clia mot ca thé truéc va sau khi dua vao khang thé

khang thu thé IGF-I theo sang ché.
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Hiéu qua cua viéc gia tang khdi luong co ¢6 thé duogc xac dinh néu cé su gia
ting bét ky khéi lugng co cia ca thé truéc va sau khi dua vao khang thé khang
thu thé IGF-I theo sang ché. Tt hon 13, hiéu qua thu duogc béng viéc dua vao
khéng thé khang thu thé IGF-I theo sang ché c6 thé dugc xdc dinh khi c6 su khéc
biét tét hon 1a 103% hodc cao hon, tét hon nita 14 104% hodc cao hon cia khéi
luong co gilra ca thé ma khang thé khang thu thd IGF-I theo sang ché dugc dua
vao va ca thd ma khéang thé nay khong dugc dua vao, hodc clia cung ca thé gitra
truée va sau khi dua vao khang thé khang thy thé IGF-I theo sang ché. IGF-I cling
déng vai tro trong sy ting trudng xuong, va c6 hi¢u qua gia tang chiéu dai co thé
(chidu cao co thé trong trudong hop ciia ngudi). Do do, khang the khang thu thé
IGF-I theo sang ché ciing thé hién hiéu qua gia ting chidu dai co thé khi dugc dua
vao dong vat. Hiéu qua ctua khang th khang thu thé IGF-I theo séng ché trong
viée ting chidu dai co thé ciia c4 thé ¢6 thé duge xdc dinh bang céch do trong
lugng co thé, chidu dai co thé, va chu vi bén chi cla c4 thé.

[Céc hiéu qua vé viéc hép thu glucoza boi cac té bao cb ngudn gbc tir dong vat
va/hodc mue dudng huyét clia dong vat]

Khang thé khang thu thé IGF-I theo sang ché duoc dic trung bai viée khong
anh huéng dén su hip thu glucoza ndi bao boi cac té bao co khac c6 ngudn gbe
tir dong vat co xuong sbéng va/hodc mirc dudng huyét ciia dong vat c6 xuong séng.
Cu thé, IGF-I duge biét dén co6 hiéu qua gia ting su hép thu glucoza ndi bao va
hiéu qua ha thdp mtc dudng huyét nhu 1a mét phén ctia hidu qua chét chu van cla
16 véi thu thé IGF-I. Mt khéc, mic du khang thé khang thy thé IGF-I theo sang
ché c6 chitc nang nhu chét chi van ciia khéng thé khang thu thé IGF-I, diéu bt
ngo 1a n6 khong gay ra su hép thu glucoza cia cac té bao co khac biét ngay ca véi

lidu luong gap 100 14n hodc cao hon so véi gia tri ECsg trong bng nghiém dbi véi
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hoat tinh gy ra sy tang truong t& bao. Cu thé hon, khi dua vao dong vat ngoai
duodng tiéu hoa véi lidu luong cao gip 10 lan hodc cao hon so v6i liéu luong hiéu
qua du dé gay ra su gia ting khéi luong co, khing thé nay bit ngd khong lam thay
d6i murc duong huyét.

Ngoai ra, v6i cac dédc tinh nhu khang thé chit ddi van thu thé IGF-I, cac dic
tinh cua né la khong anh huong dén su hap thu glucoza ndi bao bdi cac t& bao co
khac biét c6 ngudn gde tir dong vat ¢ xuong séng va/hoic muc dudng huyét cua
dbéng vat co6 xuong sbng 1a cac hiéu qua tich cuc ma giup tranh véin d& gay ting
dudng huyét, ma 1a vAn dé dugc mong mudn duge giai quyét dbi v6i khang thé
nay duoc su dung dé diéu tri & nguoi, nhung khong dugc gidi quyét bing cac
khang thé chat di van thu thé IGF-I thong thudng. Céc € bao c6 ngudn gbc tir
dong vat c6 xuong song theo sang ché tét hon 12 c4c té bao c6 ngudn gdc tir dong
vat c6 v, chim, loai bo sat, 16p ludng cu hodc c4, t5t nhat nita 1a céc té bao co
ngudn gde tir dong vat c6 via hodc chim, t6t nhat 12 cac té bao c6 ngudn gbc tir
ngudi, khi, thé, chudt lang, bo, lon, ciru, ngura hodic cho. Céc t€ bao co ngudn gbc
tr dong vat co xuong sbéng theo sang ché ciing bao ham: céc té bao va cac dong
vat bién ddi gen dé biéu thi thy thé IGF-I c¢6 ngudn gdc tir lodi dong vat c6 xuong
sdng c6 kha nang phan tmg chéo véi khéng thé khang thu thd IGF-I theo sang ché;
cho té bao va céc dong vat bién dbi gen dé bidu thi thu thé IGF-I bi dét bién dé c6
kha nang lién két; va céc té bao c6 ngudn gbe tir cac dong vat bién doi gen nhu
vay.

Dé phan tich hidu qué cua khang thé khang thu thé IGF-I theo sang ché trong
viéc khong anh hudng dén su hip thu glucoza ndi bao béi cac té bao c6 ngudn
gbc tir dong vat c6 xuong sbng trong dng nghiém, c6 thé sir dung céc té bao duoc

nudi cdy nguyén thiy, cac dong té bao, va cac chat chuyén hoa c6 nguon goc tur
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céc té bao nhu vay. Thuit ngit “céc t& bao nudi ciy nguyén thiiy” c6 nghia 1 céc
té bao ma duoc tach riéng tir co quan hodc md cuia sinh vat sdng, va co thé thuong
duoc nudi ciy thir cap d6i theo mdt s cach. Céc té bao dugc nudi ciy nguyén
thuy co ngudn gbc tlr dong vat cé xuong sdng c6 thé thu duoc tlr co quan hodc
mo cua dong vat c6 xuong sbng théng qua viéc xur 1y enzim, su phan tan véi cac
cach thirc vat Iy, hodc phuong phap ciy mé. Céc vi du tét hon cta cée co quan va
mo ma tlr cac té bao nguyén thiy duge san xuit bao gdm: cac mod tuyén noi tiét
nhu tuyén giap, tuyén can giap, va tuyén thugng than; cac md tuyén mién dich
nhu rudt thira, amidan, hach bach huyét, va 14 1ach; cac co quan hd hép nhu khi
quan va phdi; cac co quan tiéu héa nhu nhu da day, ta trang, rudt non, va rudt gia;
c4c co quan bai tiét nhu thin va bang quang; cc co quan sinh duc nam nhu dng
dan tinh, tinh hoan va tuyén tién liét; cic co quan sinh duc nit nhu vi va dng din
trimg; va cdc md co nhu co tim va co xuong. Céc vi du t6t hon nita bao gdm gan,
than, hodc cdc co quan tiéu héa hodc cac md co, trong s6 ching thi cac md co van
t6t hon ca.

Céc té bao duge nudi cdy nguyén thily ma co thé dugc st dung trong viée
phén tich dic tinh cta khang the khang thu thé IGF-I déi v6i viéc khong anh
hudéng dén su hép thy glucoza ndi bao theo ndi dung cla sang ché 1a cac té bao
ma biéu thi thu thé IGF-1va c6 thé dugc gdy ra dé dan dén su hip thu glucoza ndi
bio ctia lidn két IGF-I véi thu thé IGF-I. Vi du dién hinh cta ching 14 céc té bao
co khac biét tir nguyén bao co xuong, ma la cac té bao duoc nudi cdy nguyén thiy
duogc tach riéng tir mod co.

“Céc t& bao co khéc biét” theo sang ché 1a cac té bio co ma gdy ra sur biét
héa, va bao gdm céc té bio ma chua dugc biét héa hoan toan. DE thufn tién, thuét

ngit “céc t& bao co khic biét” trong ndi dung cua sang ché lién quan dén céac té
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bao da trai qua su biét héa trong it nhat sdu ngay k& tir khi bat dau sur biét hoa.
Céc té bio duoc nudi cdy nguyén thily c6 ngudn gdc tir ngudi hodc dong vét co
sin béi su chuyén nhuong hoic trén thi trudong vé mit thuong mai ciing c6 thé thu
duoc va sit dung. Céc té bao duoc nudi cAy nguyén thity & ngudi c6 sén tir nhidu
td chirc va cong ty, vi du, ATCC®, ECACC, Lonza, Gibco®, Cell Applications,
ScienCell research laboratories, va PromoCell.

Thuét nglt “dong té bao” 12 dong céac té bao dugc nudi cdy ma co ngudn gbc
tir sinh vat séng va sau d6 duoc 1am cho bét tir ching han nhu chiing 6 thé sinh
san tam thoi trong khi duy tri cac dac tinh riéng cta chﬁng. Céc dong té bao duge
chia thanh céc dong t& bao khong c6 ngudn gbe tir khdi u va céc dong té bao ¢6
ngudn gde tir khéi u. Cac dong té bao c6 ngudn gdc tir ddng vat c6 xuong sbng co
thé duogc st dung trong viéc phén tich hiéu qua khang thé khéang thu thé IGF-I
theo sang ché trong viéc hdp thu glucoza ndi bao 14 cac té bao ma biu thi thu the
IGF-I va c6 thé dugc giy ra dé dan dén sy hip thu glucoza ndi bao bang lién két
IGF-I véi thu thd IGF-I. Céc vi du ctia cac dong té bao ma biéu thi thu thé IGF-I
va c6 thé dugc gly ra dé dan dén sy hip thu glucoza ndi bao bang IGF-I bao gbm,
nhung khong bi gidi han béi: cac t& bao co xuong, cac té bao md, va té bao sung
biéu bi.

Céc té bao khac ma c6 thé duoc sir dung cho viéc phén tich hiu qua cua
khang thé khang thu théd IGF-I theo sang ché vé su hép thu glucoza ndi bao 1a cac
chét chuyén hoéa c6 ngudn gdc tlr cac té bao va cac dong té bao duogc nudi chy
nguyén thiy. Céc vi du vé céc chét chuyén héa nhu vay bao gbm: céc té bao iPS
duoc san xuét tir cac té bao dugc nudi ciy nguyén thiy; va cac té bao va mo duge
gy ra dé phan biét véi cac té bao iPS nhu vay. Céc chat chuyén hoa khac bao

g0m céc té bao dugc nudi cdy nguyén thily va cac dong té bao duoc tao ra dé€ hop
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nhét gen dé biéu thi tam thdi va nhanh chong gen nay. Cac vi du vé cdc gen dugc
dua vao va duoc biéu thi béi cac té bao nhu vay bao gém cac gen thu thé IGF-1 &
ngudi va cac loai khéc.

Céc phuong phap cho viéc xac dinh hiéu qua cua khang thé khang thu thé
IGF-I theo sang ché vé su hap thu glucoza cua céac té bao c6 ngudn gbc tir dong
vat ¢4 xuong sdng bao gdm: phép do ndng d6 glucoza ndi bao; phép do su hép
thu ndi bao cta chét danh diu phong xa tuong tu glucoza; va phép do sy thay d6i
vé luong clia chat van chuyén glucoza. Cic phuong phép cho viéc do ndng do
glucoza bao gdm cac phuong phap do do hép thu nhu phuong phap enzim. Céc
phuong phdp do lugng hép thu ndi bao cua chét phong xa dénh diu tuong tu
glucoza bao gdm phép do luong hép thu ctia [3H] -2'-deoxyglucoza. Cic phuong
phap cho viéc do sy thay dbi vé luong cuia chit van chuyén glucoza bao gdm bao
vé mién dich va phuong phép lai thAm protein (western blotting). Ngudi c6 trinh
dd trung binh trong linh vuc k¥ thuét cling c6 thé sir dung cac phuong phép khac
thich hop. Thuc té 12 khong c6 hiéu qua v& su hdp thu glucoza ndi bao c6 thé duge
khéng dinh néu su hép thu glucoza ndi bao cla cc té bao dugc nudi cay phan tmg
v6i khang thé khang thu thé IGF-I theo sang ché gin nhu gibng v6i sy hap thy
glucoza ndi bao cua té bao nudi cdy khi khong c6 khang thé nay. Trong trudng
hop nay, cling thuén tién dé thuc hién phép do trong cling céc diéu kién bang viéc
str dung IGF-I, ma la lién két gbc cho thu thé IGF-I, nhu tiéu chuan so sanh.

Céc t& bao dugc nudi cy dé thir nghiém da dugc xur ly véi ca khang thé
khéng thu th IGF-I theo séng ché va IGF-I v6i ndng do clia n6 thay doi, va su
hé'lp thu glucoza cua nhoém diéu tri dugc chi dinh 13 ty 1€ khi su hép thu glucoza
ndi bao cua nhom khong diéu tri dugc xac dinh 1a 100%. Khi cac té bao co khac

biét & nguoi dugc su dung dé danh gia su héip thu glucoza, su hép thu glucoza dat
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duoc bing khang thé khang thu thé IGF-I theo sang ché tét hon 12 bang hoic it
hon sy hap thu glucoza da dat duoc bang IGF-1 & cing ndng d6. Tét hon nita 13,
su hip thu glucoza da dat duoc bing khang thé khang thu th8 IGF-I theo séng ché
nén la 110% hodc thép hon, t6t hon nita 14 100%, cta lugng hép thu glucoza cua
nhém khéng didu tri. Khi cac té bao co khac biét & ngudi duoc st dung dé dénh
gia su hép thu glucoza, su hép thu glucoza da dat dugc bﬁng khang thé khang thu
thé IGF-I theo sang ché dugc thém vao mot luong 1a 100nmol/L tot hon 13 110%
hoic thép hon, tét hon nita 13 105% hogc thap hon, tot nhat 1a tir 95% dén 100%.

Céc phuong phép dé xac dinh su hdp thy glucoza bdi cac té bao ¢6 nguon
gdc tlr dong VAt c6 xuong sdng ngoai co thé séng bao gdbm: cac phuong phap lién
quan viéc dua khang thé khang thu thé IGF-I theo sang ché vao dong vt cé xuong
sdng va xac dinh sy thay dbi ham lwong glucoza clia co' quan hodc md cua ca thé
nay. Céc phuong phap do ludng déi v6i toan b co thé ctia ca thé ma dugc nhan
su dua vao bao gdm: phép do muc dudng huyét; va hemoglobin A1C bang cach
str dung céc protein glycosyl hoa l1am céc chi s6. Cac phuong phap do su hép thu
glucoza clia co quan hodc mo cua ca thé bao gém: trong trudng hop dong vat
khong phai nguoi, phuc hdi truc tiép co quan hodc md dich, va tinh toan ndéng do
glucoza hoac chat phéng xa danh d4u. Céc phuong phap khong xam hai dé do ca
thé hap thu glucoza déi v6i co quan hodc md cia ca thé bao gbm: phan tich hinh
anh bang cach st dung anh chup X-quang, CT va MRI; va phuong phap tuong
phan bang cach sir dung cac chét phong xa danh dAu véi cac déng vi hodic cac chét
huynh quang. Néu mé dich 1a co xuong, sau d6 kep glucoza cling c6 thé duoc st
dung lam chi sd. Ngudi ¢6 trinh d6 trung binh trong linh vuc k¥ thuét cling co thé

stt dung bét ky phuong phap nao khic ma thich hop dé phan tich hiéu qua cua
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khéng thé khang thu thé IGF-I theo sang ché vé su hép thu glucoza cia cac t€ bao
c6 ngudn gdc tir dong Vit c6 xuong sbéng ngoai co thé sbng.

Khéng thé khang thy thd IGF-I theo sang ché ciing dugc dac trung & chd khi
dua vao dong vat co xuong séng ngoai dudng tiéu héa thdm chi vé6i lugng hiéu
qua du dé gia ting khéi luong co ctia dong vat c6 xuong sdng, t6t hon 12 vé&i lugng
oAp 10 14n hodc 16n hon lwgng hiéu qua, didu nay khong 1am thay doi mic dudng
huyét cia dong vét c6 xuong song. Khi dénh gia hiéu qua cua khang thé khang
thu thé IGF-I theo sang ché trong viéc thay d6i mirc dudng huyét ctia dong vat co
xXuong séng, t5t hon nén str dung dong vat ma thudc dong vat cé vi, chim, loai bo
sat, 16p ludng cu hodc ca, t5t hon nita 1a dong vat thudc ddng vat cé vi hodc chim,
tt nhAt 12 ngudi, khi, the, chudt lang, bo, lon, ciru, ngua hodc ché. Pong vAt bién
d8i gen dé biéu thi thu thé IGF-I clia loai ma c6 kha nang phan Gng chéo v&i khang

thé khéng thu thé IGF-I theo séng ché ciing ¢6 thé duge st dung nhu dong vat de
danh gia hiéu qua cda khang th8 khang thu thé IGF-I theo séng ché trong viéc thay
d6i murc dudng huyét. Cac phuong phap xdm pham & do murc dudng huyét bao
gdm phuong phap do mau va phuong phap dién cyc. Cac vi du vé céc phuong
phéap enzim dugc sir dung dé phat hién bao gdm phuong phép oxy hoa glucoza
(phuong phdp GOD) va phuong phap dehydrogenazé glucoza (phiromg phéap
GDH). C4c phuong phap khong xam pham bao gdm cac phuong phap do quang
hoc. Nguoi ¢6 trinh 9 trung binh trong linh vuc k¥ thudt cling ¢6 thé chon bat ky
phuong phap nao khac ma thich hop.

Trong trudng hop clia ngudi, gii han binh thuong ciia muce duong huyét lac
nhanh 12 tir 100mg/dL dén 109mg/dL. Lién quan dén céc tac dung phu trong mirc
dudng huyét do st dung thuéc (Common Terminology Criteria for Adverse

Events v4.0), mirc dudng huyét thip hon gi6i han tir 77mg/dL dén 55mg/dL da
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duogc xac dinh 1a duong huyét thap, trong khi mirc dudng huyét cao hon giéi han
fir 109mg/dL dén 160mg/dL di dugc xac dinh 13 dudng huyét cao. Viée dua thude
vao duroc xem xét 13 khong anh huéng dén mirc dudng huyét khi mirc dudng huyét
sau khi dua thudc vao cao hon 55mg/dL va thap hon 160mg/dL, t6t hon nita 1a
cao hon 77mg/dL va thip hon 109mg/dL. Tuy nhién, gié tri binh thuong cliia mirc
dudng huyét va gi6i han dao dong cua nd thay d6i phu thudc vao dong vt ma
thudc duoc dua vao, va ngay ca d6i twong ngudi cling khong phai lic nao ciing
¢6 mutc dudng huyét trong giéi han binh thudng tai dua thudc vao. Theo d6, trong
ndi dung cda sang ché, khang thé khang thu thé IGF-I theo sang ché t6t hon nén
dugc xem xét 1a khong lam thay dbi muc dudng huyét cia dong vat c6 xuong
séng ma khang thé nay dugc dua vao khi thay d6i mtrc dudng huyét ctia dong vat
¢6 xuong séng tét hon 13 30% hogc thip hon, tét hon nita 1a 20% hofc thip hon,
t6t nhat 12 10% hodc thip hon.

[Quy trinh san xuét khang thé khang thu thé IGF-]

Khéng thé theo sang ché c6 thé duoc san xut bang cach st dung nhiéu cong
ngh¢ da biét dén véi ngudi cé trinh dd trung binh trong linh vuc k¥ thuat. Cu thé,
khang thé theo sang ché c6 thé 12 khang thé da dong hoic khang thé don dong
(Milstein et al., Nature (England), 06/10/1983, tap 305,756 5934, trang 537-540).
Khéng thé da dong theo sang ché c6 thé thu duge, vi du, bang viéc kich hoat dong
vat ¢6 v véi peptit cia thu thé IGF-I duoc xac dinh trong SEQ ID NO: 2 1a khang
nguyén, va phuc hdi khang thé két qua tir, vi duy, huyét tuong dong vat. Khi peptit
nay duge sut dung lam khang nguyén, peptit nay co thé dugc lién két véi protein
mang ching han nhu BSA hodc KLH hodc dugc ghép cp voi polylysin. Cac vi
du cu thé cta cac peptit ma c6 thé duoc st dung 1am khang nguyén bao gbm,

nhung khong bi giéi han, ProSerGlyPhelleArgAsnGlySerGlnSerMet, mot phan

54



48479 55/224

chudi cia SEQ ID NO: 2. Khang thé don dong theo sang ché c6 thé thu dugc, vi
du, biang viéc kich hoat dong vat c6 vi v6i khang nguyén nhu véy, phuc hoi té
bao midn dich tir dong vt c6 vi, va két hop té bao mién dich véi té bao u nguyén
bio d& san xuit t& bao lai, nhan ban va nudi cdy té bao lai ndy, va phuc hdi khang
thé két qua tir té bao lai dugc nudi cdy. Vi du ctia phuong phap dé thu duoc khéang
thé don dong dugce md ta trong Vidu 1, va cac vi du cta cac khang thé don dong
d3 thu dugc bing cach d6 bao gdm, mic du khong bi gisi han boi, khéng thé don
dong c6 trinh ti axit amin VH dugc xac dinh trong SEQ ID NO: 9 va trinh tur axit
amin VL duoc xac dinh trong SEQ ID NO: 10 (IGF11-16).

Khi khang thé don dong nhu vy da thu dugc, sau d6 phén tir axit nucleic ¢6
chudi gen mi hoa trinh ty axit amin cia protein khang thé, va phan ti axit nucleic
nhu vay ciing c6 thé dugc sit dung d8 san xuét khang thé nay thong qua k¥ thuét
ché tao gen. Nguoi c6 trinh df trung binh trong linh vuc k¥ thuét s&€ danh gia cac
cong ngh¢ khac nhau dé tan dung thong tin gen vé khang thé nay, chang han nhu
thong tin vé chudi H va chudi L, cc ving bién ddi cua chung, va cac chudi CDR,
8 bién ddi khang thé nay nham cai thién kha nang lién két hodc tinh dic hiéu cla
né, hogc thay doi khang thé cia dong vat nhu khang thé chuét thanh khang thé &
ngudi, dé bing cach do san xuit khang thé ¢ cAu tric thich hop 1am thube didu
tri cho con ngudi. Khang thé don dong & ngudi ciing c6 thé duoc san xuét bang
cach str dung, nhu dong vét duoc kich hoat véi khang nguyén, dong vat chuyén
gen khong phai nguoi ma c6 gen khang thé nguoi dugc dua vao. Phuong phép
khac ma khong doi hdi sy kich hoat dong vt la cong nghé lién quan dén viée st
dung thur vién thue khuén thé biéu thi vimg lién két khang nguyén cta khang the
& ngudi hode mdt phan ciia ching (sy hién thi thuc khuan thé khéng thé & ngudi)

va thu duogc dong vo tinh thuc khudn thé biéu thi peptit ma lién két riéng vé6i khang
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nguyén tuong tng hodc khang thé ¢6 trinh tur axit amin mong mudn, va san xuét
khang thé & ngudi mong mudn dya trén thong tin ctia dong v6 tinh thuc khuén thé
da chon. Ngudi ¢6 trinh dd trung binh trong linh vuc k¥ thuét co thé st dung cong
nghé nhur vy ma thich hop (xem, vi du, a review by Taketo Tanaka et al., Keio J.
Med., tip 60, trang 37-46).

Phuong phép san xuit khang thé don dong nhu da dé cap & trén bao gém
viéc nudi cay té bio lai ma sin xuat khang thé mong muén va sy tinh ché khang
thé két qua tir chét 16ng bé mat nuoi cdy théng qua céc céach thirc thong thuong.
Phuong phép khac dé san xudt khéng thé don dong nhu da dé cap & trén bao gom
viéc cung cép té bio lai ma san xuét khéng thé mong mudn hoic dong vé tinh
thure khuén thé thu duge tir sy hién thi thuc khuin thé khang thé & nguoi, thu duge
gen ma hoa khang thé nhu vdy, cu thé hon, gen ma héa chudi nang va/hodc chudi
nhe cua globulin mién dich, san xuit vecto biéu hién gen nay, va dua vecto nay
vao & bao chi (t bao dong vat cé vi, té bao con tring, vi sinh vat, v.v.) dé san
xuat khang thé. Ngudi c6 trinh d9 trung binh trong linh vuc k¥ thuét cliing c6 thé
thay ddi phuong phap nay bang k¥ thuat di truyén hoc gen ma héa chudi ning
va/hodc chudi nhe cta globulin mién dich dé dua ra dic diém mong mudn va tao
ra mdt khang thé nhan héa, mc}“c protein di truyén khang thé, mot khang thé phan
t théip hoac mdot khang thé sir dung thong tin cAu trac vé cac ving bién d6i hoic
vung CDR cua chudi ning va/hoic chudi nhe globulin mién dich, bé‘mg cach su
dung céc k¥ thuat da biét. D& cai thién hidu suét ciia khéng thé hogc tranh cac tac
dung phu, ngudi c6 trinh dd trung binh trong linh vyc k¥ thudt cling c6 thé duara
su thay ddi cdu tric clia cac mién hing dinh hoic chudi dudng cia khang thé,
bing cach sir dung cac k¥ thuat da dugc biét dén bsi ngudi ¢6 trinh do trung binh

trong linh vuc k¥ thuét.
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Khéng thé khang thu thé IGF-I theo sang ché c6 thé thu dugc bang cach sir
dung phuong phép da dugc biét dén voi ngudi cé trinh d6 trung binh trong linh
vue k¥ thuat. Cu thé, trong khi khang thé khang thy thé IGF-I theo sang ché dugc
nhan hoéa 12 khang thé don dong dién hinh (Milstein et al., Nature, 1983, tap 305,
sé 5934, trang 537-540), khang thé don dong nhur vy ¢6 thé duoc san xuat, vi dy,
theo phuong phap sau day.

Phuong phap nay bat dau véi, vi du, san xuét phan tir axit nucleic ma hoa
(c4c) trinh ty axit amin cua chudi ning va/hodc chudi nhe ciu thanh globulin mién
dich ctia khang thé khéng thu thé IGF-T theo séng ché. Phén tr axit nucleic sau d6
c6 thé duoc nhan ban thanh nhiéu vecto hodc plasmit dé san xuit vecto hoic
plasmit chira phan tr axit nucleic. Tiép theo, phan tir axit nucleic, vecto hogc
plasmit dugc st dung dé chuyén héa té bao chi, ma c6 thé duoc chon tir, vi du,
c4c t& bao c6 nhan ching han nhu céc té bao dong vét cé vi, cac té bao con tring,
cac té bao men, va cac té bao thuc vat, va cac té bao vi khudn. Té bao chi da
chuyén héa sau dé dugc nudi cdy trong céc diéu kién thich hop ma c6 thé cho
phép san xuit khang thé khang thy thé IGF-I theo sang ché. Néu can thiet, khang
thé khéng thu thé IGF- két qua theo sang ché ¢6 thé dugc tach riéng tir t€ bao chi.
Céc phuong phéap khéac nhau ¢6 thé duoc st dung dbi véi qué trinh nay ma duoc
biét dén bdi ngudi c6 trinh d6 trung binh trong linh vuc k¥ thuat.

Phuong phép trén co so su tao mién dich cia dong vat bao gém viéc san xuAt
d6ng vt bién dbi gen khong phai ngudi thanh gen khang thé & nguoi dd duge dua
vao dong vat dé tao mién dich, mién dich dong vat nay béng cach str dung thu thé
IGF-I va/hodc mét phan peptit nhu khéng nguyén, phu hoi t€ bao mién dich va
két hop no véi t& bao u nguyén bao dé tao thanh té bao lai, ma sau d6 duge nhan

ban dé san xuit khang thé, ma sau d6 dugc phuc hoi tir chat 16ng bé mét nudi cay
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bang céch st dung phuong phép tinh ché thong thudng. Vi du cho phuong phap
nhu vdy dé thu dugc khéang thé don dong dugc md ta trong, vi du,
WO02013/180238A.

Phuong phép c6 sdn khac bao gdm viéc sir dung thu vién thuc khuén thé biéu
thi viing bién déi ctia khang thé nhan tinh mong muén hogc mét phan ciia ching
(su hién thi thyc khudn thé khang thé & ngudi) dé bang céch do thu dugc khang
thé ma lién két riéng véi khang nguyén tuong Gng hodc dong v6 tinh thyc khuén
thé c6 trinh tu axit amin d3c hiéu, khang thé ma théng tin sau d6 duoc sir dung
cho viéc san xut khang thé nhan tinh dugc mong mudn (xem, vi dy, the review
by Taketo Tanaka et al., The Keio Journal of Medicine, tap 60, trang 37-46).

Theo méi lién hé nay, ngudi cé trinh dd trung binh trong linh vuc k¥ thuat
6 thé san xuét cac khang thé khac nhau nhu protein chimeric khang thé, cac
khang thé phan tir thip va cac khang thé scaffold bang cach st dung céc cong
nghé dé biét, vi dy, bang cach chinh stra gen thanh gen ma héa chudi ning va/hoic
chudi nhe globulin mién dich dé dua ra dic diém mong mudn, hodc bang cach sir
dung thong tin cAu tric cia cac ving bién d6i hodc cac ving CDR clia chudi ning
va/hodc chudi nhe cta globulin mién dich. Ngoai ra, dé cai thién hiéu suét cla
khang thé nay hoic tranh cac tac dung phu, c6 thé dua ra su diéu chinh cAu tric
ctia viing hing dinh ctia khang thé hodc dua ra cac vi tri glycosyl hoa cia khéng
thé, bing cach st dung cac cong nghé di biét dén véi ngudi ¢b trinh d6 trung binh
trong linh vyc k¥ thuat khi thich hop.

[Thudc chita khéng thé khang thu thé IGF-I]
Khang thé khang thu thé IGF-1 theo sang ché c6 thé dugc st dung nhu thude

diéu tri hodc phong ngtlra cho tinh trang lién quan dén IGF-I hoic bénh gay ra béi
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bAt ky anh hudng nao trén thy thd IGF-I. Cu thé, c4c tinh trang lién quan dén IGF-
T holic céc bénh ma c6 thé 13 muc tiéu cia viéc didu tri hogc phong ngira bang viéc
st dung khang thé cht chu van khang thu thé IGF-1 bao gém: teo co do bat dong,
bénh Itin, xo gan, xo hda gan, dai thdo duong than, suy thin mén tinh, hdi ching
Laron, 150 héa, tc ché ting trudng ndi tir cung (IUGR), bao vé tim mach, dai thdo
duong, khang insulin, hdi chung chuyén hoa, lodng xuong, xo hda bang quang,
loan dudng tang trrong co luc, gidm co gén vé6i AIDS, hoi chimg tai phan bd chét
béo g&n v6i HIV, bénh Crohn, hdi chimg Werner, bénh suy giam mién dich két
hop lién quan dén gi6i gen X, chimg chan an tdm than Avé bénh vong mac cua tré
sinh non, hoi chimg Téc no, hdi ching Téce no, hoi chung Prader-Willi, hdi ching
Silver-Russell, chiéu cao thp tu phét, béo phi, da xo ctng, hdi chimg dau co xo
héa, viém loét dai trang, gidm lugng co, thiéu mau co tim, va lodng xuong.

Cac bénh ma c6 thé 13 muyc tiéu cia viée didu tri hodc phong ngira bang cach
st dung khang thé chét déi van thu thé IGF-I bao gdm: u nguyén bao than kinh,
ung thu mo lién két co van, ung thu xwong, ung thu & tré em, bénh to dau chi, ung
thu budng trimg, ung thu tuyén tuy, u X0 tién liét tuyén, ung thur v, ung thu tién
liét tuyén, ung thu xwong, ung thu phéi, ung thu truc két trang, ung thu ¢6 tir cung,
ung thu mo lién két hoat dich, ung thu bang quang, ung thu da day, u Wiim, tiéu
chay gin véi hach ung thu di can va u bai tiét peptit rudt van mach, u hormon
peptit rudt vadn mach, hdi chimg Verner-Morrison, hdi ching Beckwith-
Wiedemann, ung thu than, ung thu t& bao than, ung thu té bao chuyén tiép, ung
thu mo lién két Ewing, bénh bach cAu, bénh bach cau ting lympho bao cAp tinh,
undo, u nfo glioblastoma, u ndo phi glioblastoma, u mang néo, u tuyén yén, u day
than kinh thinh gidc, u ngoai bi than kinh nguyén thuy, u nguyén bao tuy, u sao

bao, u t& bao than kinh dém it nhanh, u mang nio that, u nht d4m roi mang mach,
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bénh khéng 15, bénh vay nén, xo vita dong mach, tai phat hep van tim co tron
mach mau, phat trién vi mach khong phu hgp, véng mac dai thao duong, bénh
Graves, bénh da xo cung, bénh lupus ban do6 hé théng, bénh suy giap man tinh,
bénh nhugc co, viém tuyén giap tu mién va bénh Behcet. Cu thé, tot hon nén sir
dung khang thé khang thu thé IGF-I theo sang ché bao gbm str dung nhu thudce
didu tri hoic phong ngira bénh teo co do bat dong va/hodc bénh lun. Khang thé
khéng thu thé IGF-I theo sang ché hitu ich & chd n6 khong lam thay ddi muc
dli(‘mg huyét khi dua vao co thé.

Thubc chira khang thé khang thu thé IGF-I theo sang ché ¢ thé dugc bao
ché duéi dang dugc phim ma chira, ngoai khang thé khang thu thé IGF-I theo
sang ché, mot chit mang dugc dung duge chép nhéan va/hodc bét ky ta dugc khéc.
Viéc bao ché thudc bing cach st dung chit mang duoc dung dugc chip nhan
va/hodc bat ky t4 dugc khéc co thé dugc thuc hién theo, vi dy, phuong phap dugc
md ta & Pai hoc Khoa hoc & Philadelphia, “Remington: The Science and Practice
of Pharmacy, t4i ban 1an tht 20”, Lippincott Williams & Wilkins, 2000. Thudc
diéu tri hodc phong nglra nhu vay c6 thé dugc dé xudt dudi dang bao ché long
duoc san xuét bﬁ'mg viéc hoa tan, 1ém két tia, hodc nhil hda céc thanh phﬁn vao
mdi trudng nudc vo trung hodc mdi trudong dau, hoic 1a dang bao ché dong kho
cua chung.

MBoi trudng hodc dung moi lam chét pha lodng 8 san xuit dang bao ché nhu
vay co thé 1a méi trudng nude, cac vi du ciia mdi truong nudc bao gém nuée cht
dé tiém va dung dich mudi sinh 1y, ma c6 thé dugc lua chon st dung véi viée thém
vao chit thAm thau (vi du, D-glucoza, D -sorbitol, D-mannitol, va natri clorua)
va/hodc trong su két hop véi chét hd trg hoa tan thich hop chéng han nhu rugu (vi

du, etanol), polyalcohol (vi du, propylen glycol hodc polyetylen glycol), hodc chat
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hoat déng bé mit khéng ion (vi du, polysorbat 80 hodc dAu thdu dau dugc hydro
héa polyoxyetylen 50). Dang bao ché nhu vay cling c6 thé dugc san xuét véi moi
trudmg dau hodc dung méi, cac vi du cia mdi trudng nhu vay bao gOm dau mé va
dau dau nanh, ma cé thé dugc lua chon sir dung két hop véi cht hd tro hoa tan
chéng han nhu benzyl benzoat va rugu benzyl. Céac thubc dang 16ng nhu vay
thudng c6 thé dugc san xuit bing cach st dung céc chét phu gia thich hop chéng
han nhu cac chét dém (vi du, cac chit dém phét phéat va céac chit dém axetat), cac
chét 1am diu (vi du, benzalkonium clorua va procaine hydroclorua), cac chét én
dinh (vi du albumin huyét thanh ngudi va polyetylen glycol), cac chét bao quan
(vi du, axit ascorbic, axit erythorbic, va cac mudi ctia chiing), cac chat tao mau (v
du, clorophyll 3-caroten mau ddng, P6 #2 va Xanh duong #1), cac chét kh tring
(vi du, este axit paraoxybenzoic, phenol, benzethonium clorua va benzalkonium
clorua), cdc chat lam dic (vi du, hydroxypropyl xenlulozo, cacboxymetyl
xenlulozo, va cac mubi cua chung), cac chét 6n dinh (vi du, sorbitol va mannitol
albumin huyét thanh ngudi), va céc chat diéu chinh mui (vi dy, huong li¢u bac ha
va cam quyt).

Céc dang bao ché thay thé khéc bao gdm cac thuéc diéu tri hodc phong ngira
d8 boi vao niém mac, cac dang bao ché nhu vay thudng chia cac chét phu gia
chéng han nhu cic chét két dinh nhay 4p luc, cac chét ting cuong nhay 4p luc,
cac chit diéu chinh d6 nhét, cac chit 1am dic va céc chét tuong tu (vi du, chét
nhéy, chit 1am déng aga, gelatin, pectin, caragenan, natri alginat, keo cao su locust,
gdm xanthan gum, gém tragacan, gom arabic, chitosan, pullulan, tinh bdt sap,
sucralfat, xenlulozo va cic dan xuét cia nd (ching han nhu hydroxypropy! metyl
xenlulozo), céac este axit béo polyglyxerol, cac chét ddng trung hop acrylic axit-

alkyl (meth)acrylat, hodc cac mudi cua ching va cic este axit béo polyglyxerol),
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chi yéu cho muc dich chuyén tai cac dic tinh duy tri va hép thu vao niém mac.
Tuy nhién, dang bao ché, dung mbi va cac chét phu gia cho thudc diéu tri hodc
thudc phong ngira dugc dua vao co thé khéng bi gi6i han béi cac chét nay, va viéc
chon thich hop co thé dugc thuc hién bsi ngudi ¢ trinh d6 trung binh trong linh
vuc k¥ thuat.

Thubc chita khang thé khang thu thé IGF-I theo sang ché cé thé chira thém,
ngoai khang thé khang thu thé IGF-I theo sang ché, thudc khac da dugc biét dén
(thanh phan hoat tinh). Thudc chia khang thé khang thy thé IGF-I theo sang ché
c6 thé duge két hop véi thubc khac di dugc biét dén dué6i dang bd dung cu. Céc
vi du ctia céc thanh phan hoat tinh s& dugc két hop véi khang thé chét chi van thy
thd IGF-I bao gdbm: hormon ting truéng hodc chét tuong tu cta ching, insulin
hodc cht turong tu cia ching, IGF-II hodc chét twong tu cia chung, khéng thé
khang myostatin, chét dbi vin myostatin, khang thé thy thé loai IIB khéng activin,
chét d6i van thu thé loai IIB activin, thu thé loai IIB activin c6 thé hoa tan hodc
chét tuong tu cta chiing, ghrelin hodc chét tuong tu cia ching, follistatin hodc
chét tuong tu cua chung, chit chu vén beta-2, va chét didu bién thu thé hormon
nam chon loc.

Céc vi du vé thanh phin hoat tinh dé két hop v6i khang thé chat di van thy
thd8 IGF-1 bao gdm: corticosteroid, thuéc chéng nén mira, hydroclorua
ondansetron, hydroclorua granisetron, metoclopramit, domperidon, haloperidol,
cyclizin, lorazepam, proclorperazin, dexametason, levomepromazin, tropisetron,
vac-xin ung thu, chat e ché GM-CSF, vic-xin ADN GM-CSF, vac-xin trén co
s& té bio, vic-xin té bao dudi gai, vac-xin virut tai td hop, vic-xin protein sbc
nhiét (HSP), vac-xin u ddng ding, vic-xin nguyén bao nhiém, chat giam dau,

ibuprofen, naproxen, cholin magie trisalicylat, oxycodon hydroclorua, chét trc ché
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tao mach mau mdi, chét chéng dong mau, khing thé khang PD-1, nivolumab,
pembrolizumab, khang thé khang PD-L1, atezolizumab, khang thé khang CTLA4,
ipilimumab, khang thé khing CD20, rituximab, khang thé khang HER2,
trastuzumab, khang thé khang CCR4, mogamulizumab, khang thé khang VEGF,
bevacizumab, khang thé khéang thu thé VEGF, doan thu thé VEGF c6 thé hoa tan,
khang thé khang TWEAK, khang thé khang thu thé TWEAK, doan thuy thé
TWEAK c6 th hoa tan, AMG 706, AMG 386, chit chéng ting sinh, chat Gic ché
enzyme truyén protein farnesyl, chét e ché alpha v beta 3, chét rc ché alpha v
beta 5, chét trc ché p53, chit tc ché thu thé Kit, chit trc ché thy thé ret, chat e
ché PDGFR, chét (rc ché bai tiét hormon ting trudng, chét e ché angiopoietin,
chit trc ché dai thuc bao tham nhidm khéi u, chit tic ché c-fims, khéng thé khang
o-fims, chét e ché CSF-1, khang thé khang CSF-1, doan c-fins ¢6 thé hoa tan,
pegvisomant, gemcitabine panitumumab, irinotecan, va SN-38. Liéu lugng cua
thube khac duoc st dung két hop véi khang thé khang thu thé IGF-T ¢6 thé trong
pham vi lidu luong dugc dung ddi vai viéce tri liéu thong thuong, nhung c6 thé
tang hodc giam tuy theo tinh huéng.

Thudc diéu tri hodc phong nglra theo sang ché ¢c6 thé duoc dua vao ngoai
duong tiéu héa cho myc dich cai thién cic triéu chung. DPbi véi viee dua vao ngoai
duong tiéu hoa, thudc dua xuyén qua mii c6 thé duoc san xuét, va thube dang
long, viéc bao ché thé huyén phu hoac rin c6 thé dugc lua chon. Mili tiém c6 thé
duoc chuin bi nhu dang khac cta viéc dua vao ngoai dudng tiéu hoa, viéc tiém
dugc lua chon 1a tiém dudi da, tiém tinh mach, tiém truyén, tiém vao co, tiém ndi
nhan hoic tiém trong mang bung. Cac dang bao ché khéc duoc sir dung cho viéc
dua thudc vao ngoai dudng tiéu hoa bao gbém thudc dan, thudc ngam dudi ludi,

thudc tiém dudi da va thude dua xuyén niém mac ngoai thude dua xuyén qua mii.
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Ngoai ra, viéc dua vao dong mach vanh la c6 thé bang phuong thiic bd sung hoic
phu 1én 6ng d& dong mach hodc dung cu trdm bit dong mach.

Liéu luong dbi véi thudc cho viéc diéu tri hoic phong ngtra theo sang ché s&
khac nhau tuy thudc vao do tudi bénh nhan, giéi tinh, trong luong co thé va cac
tridu chitme, hiéu qua tri liéu, phuong phép dua thude vao, thai gian diéu tri, hodc
loai thanh phan hoat tinh trong dugc pham, nhung thong thudng thudc c6 thé duge
dua vao trong gi6i han 0,1 mg dén 1 g va tot hon 12 trong gi6i han 0,5 mg dén 300
mg cta hop chat hoat tinh trén m&i 1an dua vao déi véi ngudi 16n, mot dén bdn
tudn mot 13n, hosic mot dén hai thang mot 1an. Vi vay, viéc dua thudc vao tdt hon
nén duoc thuc hién it hon m3i tudn mét 1an. Tuy nhién, vi lidu luong va tAn suit
dua thudc vao s& khac nhau tuy thudc vao nhiéu diéu kién, lidu lugng dua vao
thap hon va tAn suit dua vao it hon so véi liu lugng dugc dé cap trén day cé thé
13 du, hodc liéu lugng va tAn sudt dua vao vuot qua cac giGi han nay co6 thé 13 can
thiét.

[Str dung cho dong vét khong phai nguoi]

Khéng thé khang thu thé IGF-I theo phuong 4n cua sang ché ¢6 thé duoc sir
dung cho cac tng dung chin nu6i hogc thu y trén cac dong vat khong phai nguoi.
Cac dong vat 1a muc tiéu cia khang thé khang thu thé IGF-I theo sang ché cho
cac tmg dung chin nu6i hodc thu'y tdt hon 1 cac dong vat khong phai ngudi thude
ddng vat c6 va, chim, loai bo sat, 16p ludng cu hodc ca, tdt hon nira 1a dong vat
khong phai ngudi thude dong vat co va hodc chim, t6t nhét 12 dong vat dugc chon
tir khi, tho, chudt lang, bo, lgn, ctru, ngua hodc chd. Mac du cac hormon tang
truéng cia bo va cac hormon tang truéng cla lon hién nay dang dugc st dung
tuong Uung dé tang san lugng sita cua bo va dé thic day su tang trudng cla lon

con, cac hiéu qua nay dugc xem xét dé dat duoc béng IGF-I, ma su biéu thi cua
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IGF-I dugc gy ra boi hormon ting trudng (xem H. Jiang and X. Ge, Journal of
Animal Science, tip 92, trang 21-29, 2014).

Do d6, cic hidu qua chit chil van ctia khéng thé khang thu thé IGF-I theo
sang ché c6 thé duoc tan dung cho cdc muc dich dé tang cudng san xuét sita cua
dong vat va thic déy su ting truéng cia phoi thai hodc dong vt non mdi sinh.
Cac vi du cia cic tmg dung khac ddi véi khang thé khang thu thé IGF-I theo sang
ché c6 thé dugc st dung bao gdm, nhung khong bi gi6i han bdi: gia ting khéi
lugng co cia dong vit, gia tﬁng ty 1é trong lugng cia co véi m& & dong vat, gia
ting hiéu qua chuyén héa ciia ché do nuéi dudng thanh céc mé cua co the, gia
tang hiéu qua sinh sén, tdng cuong kha ning sinh san dé bao ton lodi ciia ching,
va chita lanh vét thuong va cac triéu chimg kiét stic lién quan dén bénh suy nhuoc.
Hiéu qua chit dbi van da dat dugc bing phuong 4n khéc ctia khéng thé khang thu
thé IGF-I theo sang ché ¢6 thé dugce tin dung cho viéc diéu tri khdi u 4c tinh cta
dong vat, su kiém soat tin suét sinh san cta dong vat, su kiém soat tang trudng
ctia c4 thé, va céc cong dung khic. Nguoi c6 trinh d6 trung binh trong linh vuc k¥
thuét ciing c¢6 thé thay dbi cAu triic ciia khang thé khang thy thé IGF-I theo sdng
ché khi thich hop dé thay ddi céc trinh tu axit amin ctia cac ving khung hodc ving
hing dinh ctia khang thé nay va bang cach d6 lam giam kha nang mién dich cua
no, tiy thudc vao loai dong vat ma khang thé dugc dua vao.

[Phuong phap nudi cly cac té bao bang viéc sir dung khang thé khang thu thé
IGF-I]

IGF-I va cac din xuét ciia n6 dugc str dung rong rai trong cac cong nghé nudi
chy té bao dé duy tri, ting trudng va/hodc biét hoa cac té bao c6 ngudn gbe tir
dong vat c6 xuong séng trong éng nghiém, va dugc ban trén thi truong vé& mit

thrrong mai nhu thude thit nuéi ciy té bao. Tuy nhién, do IGF-I c6 thé mat hiéu
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qua ctia n6 trong sy nudi céy dai han, vi du, do n6 thiéu do 4n dinh hiéu qua, nén
didu cAn thiét 12 phai didu chinh ndng do ctia n6 dé tién hanh nuéi cdy té bao 6n
dinh. Ngoai ra, do IGF-I gy ra su hép thu glucoza boi cac té bao, c6 kha ning
rang su chuyén héa va céc dic tinh cua céc t& bao c6 thé bi thay ddi do su ting
nbéng do glucoza ndi bao, va rang cac diéu kién nudi cly c6 thé thay dbi do su
giam ndng do glucoza cua mdi trudng nﬁéi cly. So vé6i IGF-I, khang thé khang
thu thé IGF-I theo séng ché duge dic trung & chd nd n dinh hon, c6 thé duy tri
hiéu qua tang sinh t& bao ngay ca sau khi tiép xiic v6i c4c té bao, c6 thé the hién
hoat tinh gay ra sy ting sinh té bao ngay ca & néng do thip hon, va khéng giy ra
su hap thu glucoza ndi bao. Khang thé khang thu thé IGF-I theo sang ché ¢ thé
duoc st dung cho viéc nudi cly té bao, bang cach thém lugng thich hop khang
thé nay vao méi truong nudi cAy hodc biang cach hép thy hoic cb dinh lugng thich
hop khang thé nay vio pha rén cla binh nudi cAy.

Do d6, khang thé khang thu thé IGF-I theo sang ché cho phép giam luong
duoc st dung, va gy ra su tang sinh cua cac t& bao mot cach hidu qua gan véi
pha rén. Cac té bao c6 ngudn gbc tir dong vat cé xuong sbng theo sang ché tét
hon 14 céc t& bao c6 ngudn gde tir ddng vat c6 vi, chim, loai bo sat, 16p ludng cu
hoic c4, tot hon nita 14 cac té bao c6 ngudn gbc tir dong vat c6 va hodc chim, tot
nhét 13 céc té bao c6 ngudn gdc tir ngudi, khi, thd, chudt lang, bo, lon, clru, ngya
hodc ché. Cac té bao dugc st dung co thé 1a cac t& bao duoc nudi cly nguyén thiy,
cac dong té bao, cac chét chuyén hoéa c6 ngudn gbc tir céc té bao nhu vay, hodc
c4c t& bao c6 ngudn gdc tlr dong vat bién dbi gen. Cu thé hon, cac vi du cla cac
d6i twong ma c6 thé duge nudi chy bing céch st dung khang thé khang thu the
IGF-I theo séng ché ciing bao gdm co quan hodc mo cua dong vat c6 xuong séng

hodc dong vt bién doi gen c6 ngudn goc tir dong vét cé xuong song nhur vay.
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Khéng thé khang thu thé IGF-I theo séng ché ¢6 thé dugc str dung cho viée nudi
céy céc t& bao nham muc dich san xuét ctia chit thudc hodc viéc tri liéu t& bao va
thudc t4i tao bang cach sir dung cac té bao nhu vay.
Vi du thue hién sang ché
Vi du 1: Su san xuat khéng thé don dong chuot

Khéng thé don dong chudt co thé duoc san xut bang cong nghé té bao dugc
phat trién boi Kohler, et al. (Nature 256: 495-497, 1975). Khang thé chat chi van
thy thé IGF-I di dugc san xuit béi viéc tao mién dich chudt véi cac té bao biéu
thi thu thd IGF-I & ngudi theo cng nghé t& bao lai tiéu chuan. Tét ca cac thi
nghiém trén dong vt dugc thuc hién theo quy dinh cua vién nghién clru nay.
Phuong phap tiéu chudn lién quan dén sy két hop ciia cac té bao c6 ngudn goe tir
14 lach chudt véi dong t& bao u nguyén bao chudt (P3U1) da duoc thyuc hién. Cac
té bao lai dd duoc lya chon bang cach str dung mdi truong chira hypoxanthin,
aminopterin, va thymidin. M6i trudong long t& bao lai da duogc sir dung dé dénh
gi4 4i luc bing Cell ELISA bing céch sit dung céc té bao biéu thi thy thé IGF-I
va danh gia hoat tinh cua kinaza tyrosin n¢i bao cua thu thé IGF-1 boi
PathHunter® dé chon giéng chia t& bao lai duong tinh. Céc té bao lai duoc chira
trong giéng nay di dugc nhan ban don béng cong nghé pha lodng gi&i han. Té bao
lai duong tinh nhan ban don nay duoc nudi ciy khong co huyét thanh, va khang
thé don dong di dugc tinh loc tir mdi trudng long thong qua cdt protein A (Ab-
Capcher, ProteNova). Khang thé chit chii van thu thé IGF-I, dugc dat tén 1a
IGF11-16, d3 dugc tim thiy bang viéc danh gid hoat tinh ting sinh nguyén bao co
& nguoil qua bang cach st dung khang thé don dong.

Vi du 2: Xé4c dinh 16p khang thé
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D& xéc dinh 16p khang thé ciia khang thé chét chi van thy thé IGF-I, xét
nghiém hép thu mién dich lién két v4i enzim (ELISA) dugce thuc hién bang cach
str dung cac khang thé dic hiéu tuong tmg voi cac 16p khang thé. Khang thé khang
IgG & chudt (TAGO, 6150) dugce pha lodng bac 2000 véi PBS da dugc thém vao
dia 96-giéng (Nunc, MaxiSorp) véi lugng 50 ul/giéng va duge gilt & 4°C qua
dém. Dung dich trong dia 96-giéng dugc thay thé bang 3% BSA/PBS, va dia nay
dugc st dung trong ELISA. Khang thé chét chii van thu thé IGF-1 da duge thém
vio dia 96-giéng da cd dinh khang thé khang IgG & chudt véi luong 30 nL/giéng,
tiép theo phan tng & nhiét d6 phong trong 1,5 gio. MBbi giéng duge rira bang chét
16ng tay rira, va cac khang thé dic hiéu phan ng véi céc 16p khang thé IgG &
chudt mdt cich tuong ung: lién hop khang thé ALP khang IgG1 & chudt (SBA,
1070-04), lién hop khang thé ALP khang IgG2a & chudt (SBA, 1080-04), lién hop
khang thé ALP khang [gG2b (SBA, 1090-04), va lién hop khang thé ALP khang
IgG3 & chudt (SBA, 1100-04), sau d6 da dugc thém vao véi lugng 30 nL/giéng,
tiép theo phan ng & nhiét do trong phong khoang 45 phut. Su khac nhau gifra cac
gia tri hép thu & 405 va 550 nm duoc tinh toan va dugc danh gia 1a ai luec.

Vi IGF11-16 d3 thé hién kha ning phan ung vé6i khang thé khang IgG1 &
chudt, 16p khang thé 1a IgG1 | |
Vi du 3: Xéc dinh chudi cia khéng thé

D& x4c dinh cac chudi gen cla chudi nhe va chudi ning cua khang thé chit
chu van thu thé IGF-I, phuong phéap SMARTer® RACE da duoc thuc hién. Cac
doan gen ma hoa chudi nang va chudi nhe cta khang thé nay va chtra don vi ma
di truyén bét dAu va mi két thiic d duoc san xuat tir RNA ¢6 ngudn gbc tir té bao
lai san xuAt ra khang thé nay bang phuong phap SMARTer® RACE, va cac chubi

nucleotit ctia ching duge xac dinh. Mach cADN thtt nhit duoc té)ng hop béng
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vide sir dung toan bd RNA c6 ngudn ge tir té bao lai nhu khuén mau véi Bo dung
cu SMARTer® RACE 5'/3' (634859, Clontech) va sau d6 dugc mo rong bang phan
tmg PCR. Viéc sir dung cADN nhu khudn mau, phan tmg PCR d& duoc thuc hién
v6i doan moi dé cac doan mdi chudi phd quat dugce gin vao bd dung cu va dic
hiéu v6i chudi ning va chudi nhe ciia khang thé mét cach tuong tmg. Cac doan
mdi cho chudi nhe (kappa) ctia khang thé & chudt va IgG1 ciia khang thé & chudt
duoc ché tao tuong Ung v&i Accession s6 BC080787 va LT160966. Chudi
nucleotit da ché tao cia doan mdi cho chudi nhe cua khang thé & chudt 1a
ggtoaagttgatgtettgtgagtgg, va chudi nucleotit dugc ché tao cia doan moi cho chudi
ning cua khang thé & chudt 1a getcttctcagtatggtggttgtge. Cac doan mdi nay di
dugc str dung trong cac thi nghiém. C4c san phém PCR thu dugc da dugc st dung
14 cAc san phdm 5' RACE PCR trong su nhén ban vo tinh TA.

Trong nhan ban vo tinh TA, cac san phim 5' RACE PCR di duoc trai qua
hién tuong dién di, va cADN c6 chudi dich da duoc tinh ché v4i Bo dung cu chiét
suit gel QIAEX II (20021, Qiagen). cADN da tinh ché duoc trai qua phan ung
bing viéc sit dung TaKaRa-Taq (RO0O1A, Takara) ¢ 72°C trong 5 phut dé gén
adenin véi cac dau 5’ va 3’. cADN nay dugc nhén ban thanh vecto pCR® II-
TOPO® d4 kich hoat Topdizdéméraza I (sau ddy goi la vecto TOPO) bang viéc st
dung B dung cu nhan ban v6 tinh TA TOPO® (450641, Thermofisher) theo phac
b gn véi bd dung cu nay. Vecto TOPO duge nhén ban véi cADN dich da duge
bién dbi thanh E. coli TOP10, tiép theo sy nudi ciy trong moi trudong chét 1am
déng aga chira 50 pg/mL kanamycin. Viéc chén cADN dich vao vecto TOPO
duoc kidm nghiém bang phuong phdp PCR khuén lac. Chubi nucleotit cia cADN
d3 nhan ban di duge xac dinh. Twong tu, chudi nucleotit ciia san pham 3' RACE

PCR d dugc xac dinh d& xac dinh toan bd chidu dai chudi cia gen khang the.
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Toan bd chidu dai cic chudi nucleotit va axit amin cta chudi nhe cua IGF11-16
da dugc thé hién tuong tmg trong SEQ ID NO: 27 va SEQ ID NO: 28, va toan bo
chidu dai cac chudi nucleotit va axit amin cta chudi ning ctia IGF11-16 duoc thé
hién tuong tmg trong SEQ ID NO: 29 va SEQ ID NO: 30. C4c trinh ty axit amin
ctia CDR-H1, CDR-H2, CDR-H3, CDR-L1, CDR-L2, CDR-L3, vung bién dbi
chudi ning, va ving bién d6i chudi nhe ctia IGF11-16 di dugc thé hién twong tmg
trong SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID
NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, va SEQ ID NO: 10.

Vi du 4: Ai luc dbi véi thu thé IGF-T (ELISA)

P& nghién ctu 4i lye ciia khéng thé chét chi van thy thé IGF-T doi véi thu
thé IGF-1 & ngudi (SEQ ID NO: 2, NP_000866), chuét lang (SEQ ID NO: 11,
XP 003475316), khi dudi dai (SEQ ID NO: 12, NP_001248281), thé (SEQ ID
NO: 13, XP_017193273), chudt to (SEQ ID NO: 14, NP_494694), va chudt nhit
(SEQ IDNO: 15, NP_034643), Cell ELISA da dugc thuc hién bing cach sir dung
céc té bao biéu thi cac thu thé IGF-1 tuong tng.

Vecto biéu hién pEF1 (Thermofisher) chira gen thu thé IGF-I cta nguoi
(SEQ ID NO: 16), chudt lang (SEQ ID NO: 17), khi dudi dai (SEQ ID NO: 18),
thé (SEQ ID NO: 19), chudt nhat (SEQ ID NO: 20) hodc chudt nhit nha (SEQ ID
NO: 21) da dugc chuyén vao céc té bao P3U1 boi chuyén gen bang bao goi trong
liposome. Sau khi chuyén gen bang bao géi trong liposome, cic té bao P3U1 dugc
nuéi ciy it nhat qua dém va dugc thém vao mot dia 96-giéng (dugc phu béng
poly-D-lysin) & ndng d6 0,8x10° t& bao/giéng va dugc ¢b dinh bang dém focmalin
10% (Mildform® 10NM, Wako), tiép theo béi su chin bang dém photphat chira
BSA 3%. Céc dia két qua da dugc st dung cho xét nghiém hép thy mién dich lién

két voi enzim.
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Trong xét nghiém hép thu mién dich lién két v6i enzim, 30 pL dung dich
khing thé IGF11-16 dugc diéu chinh thanh 10 nM véi sita tich kem
0,1%/BSA/PBS 3% di dugc thém vao tung giéng va dugc trai qua phan g &
nhiét d6 trong phong trong khoang 1,5 git. Sau khi rira hai 1An v&i chét 1ong tiy
rira, cac dung dich lién hop khéng thé-HRP khang IgG & chudt (30 pL) duge didu
chinh dén cac ndng do dinh trudc véi sita tich kem 0,1%/BSA/PBS 3% da duoc
thém vao cac giéng tuong tmg va dugc trai qua phan tmg & nhiét 4o trong phong
trong khoang 1 gio. Sau khi rira hai 14n bing chit long tiy rira, 50 pL cua chét
nén (TMB) di duoc thém vao timg giéng dé bt dau phan mg. Sau khoang 20
phit, 50 pL ciia axit sulfuric 0,5 M dé dugc thém vao timg giéng. Cac d6 hip thy
& 450 nm va 550 nm da dwoc do, va su khac biét gifta cac gid tri hap thu & 450
nm va 550 nm da dugc tinh toan. Ai luc da dugc tinh dya trén su khac biét gitta
céc gié tri hép thu & 450 nm va 550 nm d6i véi cac té bao (céc té bao Mock, SEQ
ID NO: 22) dugc chuyén héa véi vecto khong chira gen thu thé IGF-I nhu gi4 tri

tiéu chuén 1 (Bang 1).

[Bang 1]

Logi | Chuot Chudt — Chudt o gy gusidai Neusi
nhat to lang

Ai lyc 0,9 1 53 5,4 5,4 5,4

IGF11-16 1am tang 4i luc véi cc té bao bidu thi cac thu thé IGF-I & ngudi,
chudt lang, khi dudi dai, va tho 16n hon 5-béac so véi cae té bao Mock. Nguoc lai,
ai luc cia IGF11-16 d6i véi cac té bao biéu thi cac thu thé IGF-I ctia chudt nhat
va chudt to gan nhu tuong duong vdi 4i luc ctia cac té bao Mock va khong ting

lén. Céc két qua ndy di chimg minh ring IGF11-16 lién két véi céc thy thé IGF-I
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& ngudi, chudt lang, khi dudi dai, va thé nhung khong lién két v6i cac thy thé
IGF-I cta chudt to va chudt nht.
Vi du 5: Ai luc dbi véi thy thé insulin (ELISA)

Pé nghién ctru 4i luc cta khéng thé chét chit van thu thé IGF-1 v6i thy thé
insulin, Cell ELISA d3 dugc thuc hién bing céch sir dung cac té bao bicu thi thu
thé insulin & ngudi.

Vecto bidu hién pEF1 (Thermofisher) chira gen thu thé insulin & nguoi da
duge chuyén héa vio cic t& bao HEK 293T béi chuyén gen bang bao géi trong
liposome. Cac t& bao HEK 293T sau khi chuyén gen bing bao goi trong liposome
duoc thém vao dia 96-giéng (dugc phu bang poly-D-lysin) & ndng do 0,8x10° té
bao/giéng (khoang 180 pL/giéng) va dugc gift ¢b dinh v6i dém focmalin 10%
(Mildform® 10NM, Wako), tiép tuc béi su chin véi dém photphat chira BSA 3%.
Pfia nay di dugc st dung trong xét nghieém hép thu mién dich lién két v6i enzim.

Trong xét nghiém hép thu mién dich lién két véi enzim, cac dung dich khang
thé (30 uL) duoc didu chinh theo cic nong do dinh trudc véi sita tich kem
0,1%/BSA/PBS 3% d3 dugc thém vao cac giéng twong ting va dugc trai qua phan
g & nhiét dd trong phong trong khoang 1 gio. Sau khi rira hai 14n bang chét long
tiy rira (d&m tris chita Tween), cac dung dich lién hop khang thé ALP khang IgG
& chudt (30 pL) duoc didu chinh dén cac ndng d6 dinh trudc véi sita tach kem
0,1%/BSA/PBS 3% da dugc thém vao cac giéng twong tmg va dugc trai qua phan
mg & nhiét do trong phong trong khoang 1 gi¢. Sau khi rtra hai 14n bang chét 1ong
tdy rira, 100 pL cua chét nén (PNPP) duoc thém vao ting giéng dé bt dau phan
tmg. Sau khoang 30 phit, cic d6 hap thu & 405nm va 550 nm da duoc do va sy

khac biét gitra cac gia tri hép thu & 405 va 550 nm dé dugc tinh toan. Ai luc duoc
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tinh dua trén gia tri cua sy khac biét giita cac gia tri hép thu & 405 va 550 nm dbi
v6i cée t& bao (cac té bao Mock, SEQ ID NO: 22) dugc chuyén héa véi vecto

khong chira gen thu thé IGF-I va gen thu thé insulin nhu gia tri tiéu chuén 1 (Bang

2).

[Bang 2]
IGF11-16  Thu thé IGF-I & nguoi Thu thé insulin & ngudi
0,5 nM 2,9 1,1

5nM 3,7 1,4

Trong xét nghiém hép thu mién dich lién két v6i enzim bing viée st dung
céc té bao bit dong biéu hién thy thé IGF-T & nguoi, sy khac biét giita céc gid tri
hép thu & 405 va 550nm trong 0,5 nM va 5 nM cta IGF11-16 da tang 1én khoang
3-bac hodc cao hon so v6i cac té bao Mock. Nguoc lai, trong xét nghiém hép thu
mién dich lién két véi enzim bang viéc st dung céc té bao bt dong biéu hién thu
thé insulin & ngudi, su khac biét gilta cac gi tri hép thu & 405 va 550nm trong
0,5 nM va 5 nM ciia IGF11-16 khong ting lén dén 1,5-bac hodc cao hon. Céc két
qua nay da chimg minh rang IGF11-16 lién két manh hon véi thy thé IGF-I so véi
thy thé insulin.

Vi du 6: Phan tich vi tri lién két ctia thu thé IGF-I (ELISA)

Pé x4c dinh epitop ctia khang thé chét chii van thu thé IGF-I dbi véi thu thé
IGF-1, ai luc cia khang thé chét chu van thu thé IGF-I véi cac bién thé duogc san
xuét bang viéc thay thé tirng mién cua thy thd IGF-1 bang mién clia thy thé insulin

6 céu truc tuong tu voi ctia thu thé IGF-I d4 dugc do.
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Mién ngoai bao ctia thy thé IGF-I & ngudi (NP_000866) da dugc thay thé
bing mién ngoai bao cua thu thé insulin, hoic mién ngoai bao cta thu thé insulin
& ngudi (NP_000199) da dugc thay thé bing mién ngoai bao ctia thy the IGF-1.
Bén chét thé sau day bang cach d6 da dugc san XUuét.

Chit thé 1: hIGFIR [L1-L2]/hINSR, cht thé ma trong d6 mién L1 véi mién
L2 ctia thu thé insulin & ngudi da dugce thay thé bang mién L1 véi mién L2 cia
thu thé IGF-I & ngudi;

Chat thé 2: hINSR [L1-L2]/hIGFIR, cht thé ma trong d6 mién L1 véi mién
L2 ciia thy thé IGF-I & ngudi da dugc thay thé bing mién L1 véi mién L2 cia thu
thé insulin & nguoi;

Chét thé 3: hINSR [L1]/hIGFIR, chét thé ma trong d6 mién L1 ctia thu thé
IGF-1 d3 duoc thay thé bang mién L1 cta thy thé insulin & ngudi; va

ChAt thé 4: hINSR [L2]/hIGFIR, chit thé ma trong d6 mién L2 cia thy thé
IGF-I & nguoi dugce thay thé bing mién L2 ctia thy thé insulin & ngudi.

Céc vecto biéu hién pEF1 (Thermofisher) chita cac gen tuong tmg cua bbn
chat thé ciia thu thé IGF-T & ngudi da dugc chuyén héa vio cac té bao P3U1 boi
chuyén gen bang bao géi trong liposome. Gen ctia hIGFIR[L1 -L2]/hINSR 12 Chat
thé 1 duoc thé hién trong SEQ ID NO: 23; gen ciia hINSR[L1-L2]/hIGFIR 1a Chat
thé 2 duoc thé hién trong SEQ ID NO: 24; gen ctia hINSR[L1]/hIGFIR 1a Chat
thé 3 dugc thé hién trong SEQ ID NO: 25; va gen ctia hINSR[L2]/hIGFIR la Chat
thé 4 dugc thé hién trong SEQ ID NO: 26. Sau khi chuyén gen bang bao goi trong
liposome, cac té bao P3U1 dugc nudi ciy it nhat qua dém va duge thém vao dia
96-giéng (dugc phi véi poly-D-lysin) & ndng d6 0,8x10° té bao/giéng va duoc

gitt ¢b dinh véi dém focmalin 10% (Mildform® 10NM, Wako), tiép theo boi su
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chin bing dém photphat chira BSA 3%. Cic dia nay da dugc st dung trong x¢ét
nghiém hap thu mién dich lién két véi enzim.

Trong xét nghiém hép thu mién dich lién két v6i enzim, 30 puL dung dich
khang thé dugc didu chinh thanh 10 nM véi sita tach kem 0,1%/BSA/PBS 3%
duge thém vao mdi giéng va dugc trai qua phan tmg ¢ nhiét do trong phong trong
khoang 1,5 gid. Sau khi rira hai 14n bing chét 1ong tay rira, 30 uL dung dich lién
hop khang thé HRP khéng IgG & chudt duge diéu chinh thanh 5 nM véi sita tach
kem 0,1%/BSA/PBS 3% dugc thém vao mdi giéng va duogc trai qua phan tng &
nhiét d6 trong phong trong khoang 1 gio. Sau khi rira hai 14n bing chat léng thy
ria, 50 pl cua chét nén (TMB) da duge thém vao timg giéng dé bét d4u phan tg.
Sau khoang 20 phit, 50 pL cta axit sulfuric 0,5 M da dugc thém vao ting giéng
dé ngan can phan ung. Cac do hép thu & 450 nm va 550 nm da duogc do, va sy
khac biét gifta céc gid tri hdp thu & 450 nm va 550 nm di dugc tinh todn. Ai lyc
duoc tinh dua trén sy khac biét gitta cac gid tri hip thu & 450 nm va 550 nm d6i
vé6i céc té bao (cac té bao Mock, SEQ ID NO: 22) dugc chuyén hoéa véi vecto

khéng chtra gen clia mdi chét thé 1am gia tri tiéu chuén 1 (Bang 3).

[Bang 3]

Chét thé IGF11-16
hIGFIR[L1-L2]/hINSR 55
hINSR[L1-L2]/hIGFIR 1,5
hINSR[L1]/hIGFIR 5,7
hINSR[L2]/hIGFIR 5.6

Trong xét nghiém hép thu mién dich lién két v6i enzim bang viée st dung
céc t& bao bat dong biéu hién hIGFIR[L1-L2]/hINSR, hINSR[L1]/hIGFIR, hozc

hINSR[L2]/hIGFIR, db hép thu & 450 dén 550 nm trong IGF11-16 da ting lén 5-
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bac hodc cao hon so v6i cac té bao Mock. Nguoc lai, 4i luc cua IGF11-16 véi cac
t& bao bidu hién hINSR[L1-L2]/hIGFIR 14 yéu. Cac két qua ndy da chimg minh
ring IGF11-16 lién két v6i mién CR ctia thy thé IGF-I.

Vi du 7: X4c dinh epitop cua IGF11-16

Dé nhan biét chi tiét hon cua epitop tir mién CR 1a epitop cta IGF11-16,
chudi lién két dugc du tinh tir sy khéc biét loi trong 4i lyc dén thu thé IGF-I clia
IGF11-16. Fig. 1 minh hoa céc trinh ty axit amin cua mién CR cta thu thé IGF-I
cua cac loai tuong Umg.

IGF11-16 lién két véi céc thu thé IGF-I & ngudi, chudt lang va tho, nhung
khéng lién két v6i céc thu thé IGF-T & chudt to va chudt nhit. Dya trén céc ket
qua ndy, trinh ty axit amin chung cho ngudi, chudt lang, va thé nhung khong
chung cho chudt to va chudt nhit d3 duoc du tinh 13 epitop ctia IGF11-16 tir céc
trinh tu axit amin cua mién CR cta thu thé IGF-I.

DPé xac dinh vi tri axit amin ctia mién CR ctia thu thé IGF-1 vé6i vi tri ma lién
két v6i IGF11-16, 4i luc ctia midn CR véi mdi chét thé axit amin da dugce do bang
xét nghiém hép thu mién dich lién két v6i enzim.

Cell ELISA duoc thuc hién bing viée sit dung céc té bao biéu hién thu the
IGF-I ma trong d6 trinh ty axit amin duogc gia thiét 1 lién két voi IGF11-16 da
dwoc bién ddi trong mién CR.

Nhu céc chét thé axit amin cia mién CR, ba chét thé duoc thé hién duéi day
d3 dugc st dung. Ngoai ra, mdi thu thé IGF-I thuan ching & ngudi va thu thé IGF-
I thudn ching & chudt dugc két hop vao vecto biéu hién pEF1 (Thermofisher) da
dugc str dung nhu su kiém soat duong tinh va su kiém soat &m tinh mot cach

trong tmg. Mitc d6 bidu hién ciia mdi thu thé IGF-I dugc xéc dinh bang cach s
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dung kha ning phan ung cua khang thé FLAG M2 véi thé FLAG
(AspTyrLysAspAspAspAspLys) dugc gin vao mién ndi bao cua thu thé IGF-I
nhur chi sd.

Chét thé 1 ctia mién CR: trong trinh ty axit amin cta thu thé IGF-I & nguoi
(NP_000866, SEQ ID NO: 2), axit aspartic & vi tri 245 va alanin & vi tri 247 dugc
thay thé twong mg bing asparagin va threonin.

Chét thé 2 cta mién CR: trong trinh tu axit amin cta thu thé IGF-I & ngudi
(NP_000866, SEQ ID NO: 2), axit glutamic & vi trf 294 da dugc thay thé bang
axit aspartic.

Chét thé 3 ctia mién CR: trong trinh ty axit amin cia thu thé IGF-I & ngudi
(NP_000866, SEQ ID NO: 2), glyxin & vi tri 315 va serin & vi tri 316 dugc thay
thé twrong ng bang serin va threonin.

Céc té bao HEK 293T duogc gieo vao dia 10 cm duge phi véi poly-D-lysin
& mirc 9x10° té bao/giéng. Vao ngay ké tidp, mdi ADN plasmit di dugc chuyén
hoa vao céc té bao bdi chuyén gen bang bao géi trong liposome. Vao ngay tiép
theo, céc té bao HEK 293T di dugc téch ra véi trypsin 0,25%/EDTA va dugc két
tha trong moi truong long. Cac t& bao HEK 293T da dugc thém vao dia 96-giéng
(duoc phu véi poly-D-lysin) & ndng do 0,8x10° té bao/giéng va duge u & 37°C
trong cac didu kién CO, 5% qua dém. Méi truong nay da dugce 14y ra khoi dia 96-
gibng, va céc té bao dugc giit ¢b dinh véi dém focmalin 10% (Mildform® 10NM,
Wako). Dém focmalin 10% da dugc thay thé bang dém chin (BSA 3%/PBS/natri
azit), va dia nay duogc sit dung trong xét nghiém hép thu mién dich lién két véi

enzim.
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Trong xét nghiém hap thu mién dich lién két véi enzim, 50 pL cta dung dich
khéng thé IGF11-16 hoic khéng thé FLAG M2 dugc diéu chinh thanh 1 nM véi
sita tach kem 0,1%/BSA/PBS 3% duoc thém vao méi giéng va dugc trai qua phan
{mg & nhiét d6 trong phong trong khoang 1 gid. Sau khi rira hai lan bang chat long
thy rira, cac dung dich lién hop khang thé HRP khang IgG & chudt (50 uL) duge
didu chinh theo cac ndng dd dinh trudc véi sita tdch kem 0,1%/ BSA/PBS 3%
duoc thém vao céc giéng tuong tmg va dugc trai qua phan Ung tai nhiét d6 trong
phong trong khoang 1 gio. Sau khi rtra hai 14n bang chét 1ong tay rira, 100 puL cla
chét nén (TMB) dugc thém vao timg giéng dé bat d4u phan tmg. Sau khoang 30
phut, 100 pL cda axit sulfuric 0,5 M dugc thém vao timg giéng dé ngan can phan
ting, VA cdc do hip thy & 450nm dugc do. Gia tri ctia d0 hap thu & 450 nm dugc
danh gia 12 ai lyc.

Céc két qua ndy di dugc minh hoa trong Fig. 2. Diéu duoc khing dinh ring
céc kha ning tai hoat dong ciia khang thé FLAG M2 véi céc té bao nay biéu thi
cac chit thé tuong g ctia mién CR vé thue chét 1a tuong duong v6i nhau va rang
cac mirc d6 bidu hién cia cac chit thé riéng 1¢ ciia mién CR vé thuc chét 1a gidng
nhau. IGF11-16 1am ting gia tri do hdp thu & 450 nm 1én 2 14n hodc nhiéu hon
trong thu thé IGF-I thuan ching & ngudi ma trong d6 khong c6 bién d6i nao dugc
dua vao mién CR va thé hién su ting cudng trong 4i lyc. IGF11-16 lam ting gia
trj d6 hip thu & 450 nm 1én 2 14n hogc nhidu hon trong Chat thé 1 va 2 clia mién
CR va thé hién su ting cudng trong 4i luc. Nguoc lai, gid tri o hép thu & 450 nm
ctia Chit thé 3 ctia mién CR 13 khoang 1 va la mirc bing véi d6 hap thu cua thy
thé IGF-1 & chudt nhit nhu su kiém soat 4m tinh, va khéng c6 i luc nao duge

cong nhan. Cac két qua ndy da chimg minh rang cic axit amin & cac vi tri 315 va
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316 ctia thu thé IGE-I rit quan trong ddi véi ai luc ctia IGF11-16 déi v6i mién CR
ctia thu thé IGF-1.

Céc kbt qua d& xuét ring vi tri lién két cta IGF11-16 véi thy thé IGF-I &
nguoi 1a gan glyxin (Gly) tai vi tri 315 va serin (Ser) tai vi trf 316. Noi chung,
trinh tu nhan biét ciia khang thé bao gdm tam vi trf axit amin (trung binh séu dén
mudi vi tri) va IGF11-16 ¢6 kha nang phéan tng chéo thé hién khéng c6 4i luc véi
thu th IGF-I & chudt nhit va thé hién 4i luc véi cac thu thé IGF-I & tho va nguoi;
do d6, chudi nay ctia vi tri lién két IGF11-16 véi thu thé IGF-I & ngudi duge du
tinh 13 ProSerGlyPhelleArgAsnGly*Ser"GlnSerMet (Gly"Ser'chi trinh tu axit
amin tai cac vi tri 315 va 316).

Vi du 8: Ai luc cua thu thé IGF-I duoc xéac dinh béng hién tuong cong hudng
plasmon bé mit (SPR)

Ai luc (ti 1 lién két va ti 18 phan téch) ctia mt tac nhan véi thy thé IGF-I da
duge do bang hién tuong cong hudng plasmon bé mit (SPR).

Khéng thé don dong khang His da dugc giir ¢b dinh vao chip cam bién CM3
(GE) v6i Amine Coupling Kit (BR-1000-50, GE) va His Capture Kit (28-9950-
56, GE). CAc didu kién ¢b dinh 1a NHS/EDC: 7 phit, 50 pg/mL ctia khang thé don
dong khang His: 3 phut, etanolamin: 7 phut, va muyc tiéu: > 3000 RU. Nhu cac
chéit phén tich, tic nhan dugc st dung & cic ndng do dinh truée. Nhu phoi twr, thy
thé IGF-I 1 t4i td hop & ngudi. Thé His (305-GR-050, R&D SYSTEMS, sau day
goi 1a IGF-IR-His) dugc st dung. Nhu su kiém soat am tinh, IgG2a & chudt d
tinh ché, «, 16p khang thé Ctrl, nhan ban v6 tinh: MG2a-53 (401502, BioLegend,

sau day goi la ctrl [gG2a) dugc su dung.
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Chip cam bién CM3 dugc gitt ¢b dinh véi khang thé don dong khéng His
duoc dat véi Biacore T200, nhiét d6 phan tmg duoc dat la 36°C, va dém chay
(HBS-EP+, BR-1006-69, GE) dugc cAp tai toc do dong chay toc do 30 pl/phit.
Luong phéi tir lién két dugc dit tai khoang 100 RU va IGF-IR-His (0,5 dén 2x10°
mol/L) di dugc thém vao chip cam bién dé duoc gitr lai bang khéng thé don dong
khang His. Ctrl IgG2a (10 nmol/L) dugc phép phan tmg trong 1 phut, va HBS-
EP+ dugc cAp vdi tbe do dong chay 30 uL/phut trong it nhit 10 phut. Chét phan
tich va HBS-EP+ d3 dugc thém vao céc té bao dong (1 va 2) va cac té bao dong
(3 va 4) mot cach tuong Gng.

Cac didu kién phan tng duoc dat trong thai gian lién ket 1a 600 gidy va thoi
gian phan tach 12 600 gidy. Sau khi hoan thanh phéan ng, viéc rira dugc thuc hién
v6i dung dich dém hoan nguyén 1 (SDS 0,2%), dung dich dém hoan nguyén 2
(100 mmol/L Tris-HCI (pH 8,5), 1 mol/L NaCl, 15 mmol/L. MgCl,), va dung dich
dém hoan nguyén 3 (10 mmol/L glycin-HCI (pH 1,5)) trong 1 phut mdi 14n véi
t5¢ do dong chay 30 pL/phit. Hing sé tdc d6 phén tich (ka, 1/Ms), hing s toc
d6 lién két (kd, 1/s), va hing sb phan tach (KD, M) duge tinh toan bing sur phan
tich v6i phuong thic lién két 1: 1 bang viéc sir dung phdn mém danh gia Biacore

T200 (phién ban 2.0). C4c két qua d4 dugc thé hién trong Bang 4.

[Bang 4]

Phéi tir Chét phantich  ka (1/Ms) kd (1/s) KD (M)
Thu thé IGF-I | IGF-I 5,099x10° 0,009083  1,781x107
Thu thé IGF-I | IGF11-16 1,051x10° <1x10%"  <1x10™M

*. mot gia tri thAp hon gié tri t6i thiéu cta thiét bi do.
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Gié tri ka ctia IGF11-16 déi véi thu thé IGF-I & ngudi khoang mét phan nam
so v6i IGF-I, cho thy t¥ 18 lién két thép. Nguoc lai, gi tri kd cia IGF11-16 doi
v6i thu thé IGF-I & ngudi thip hon gié tri t5i thiéu ciia thiét b do va thap hon
1/1000 so v&i IGF-I, cho thdy t¥ 1& phan tich thip déng ké va su phén tach toi
thidu ctia IGF11-16 lién két vé6i thu thd IGF-L. Gid tri KD cta IGF11-16 dbi véi
thy thé IGF-I & ngudi thp hon 1/50 so véi cta IGF-1, cho thdy do bén lién két
cao. Pidu d6 di chimg minh rang ai lyc cua IGF11-16 véi thu thé IGF-I 1 cao so
vé6i caa IGF-1.

Vi du 9: Hiéu qua hoat tinh trén thu thé IGF-I hoic thu thé insulin dugc xac dinh
b&i PathHunter®

P& phit hién hiéu qua hoat tinh ciia khéng thé chét chu vén thy the IGF-L,
hoat tinh cta tin hiéu xudi dong cia thu thé IGF-1 duoc do véi PathHunter®
IGF1R Functional Assay (DiscoverX).

Dong té bao da dugc sit dung ma trong do protein thich ing SHC1-Enzyme
Acceptor (EA) két hop protein bao gdm thu thé IGF-I va mién SH2 lién két voi
kinaza tyrosin ndi bao ctia thu thé IGF-I da dugc biéu hién sinh dong trong té bao.
P& phét hién hiéu qua hoat héa clia khang thé chat chii van thy thé IGF-I trén thy
thé insulin, sy kich hoat tin hiéu xub6i dong cua thu thé insulin dugc do béng
PathHunter® INSR Functional Assay (DiscoverX). Dong té bao khac di duoc st
dung ma trong d6 protein thich tng PLCG1-EA két hop protein bao gOm thy thé
insulin va midn SH2 ma lién két véi kinaza tyrosin ndi bao ctia thy thé insulin da
duoc biéu hién sinh dong trong té bao. Trong mdi dong té bao, céc lién két phéi
tir v6i thy thé IGF-T hodc thu thd insulin, ma din dén su nhi trung hod thy thé; su
phosphoryl hoéa thu thé dé 14y thém protein thich tng ¢ mién SH2; su tao thanh

phuc hop truyén tin hidu thy thé; su gia toc ctia lién két giita kinaza tyrosin lién
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k& khong gian va EA; va su tai cAu tao cia B-galactosidaza di hoat héa. Hiéu qua
cta thudc 1én kinaza tyrosin thu thé c6 thé dugc xac dinh bang viéc do mirc tin
hiéu hoéa phat quang cua cht nén dugc thily phan béi hoat tinh B-galactosidaza
duoc tai tao.

Céc t& bao bidu hién thu thé IGF-I hoic thu thé insulin dugc gieo vao dia 96-
giéng (Pen/sach hodc Tréng/sach) da dugc phu béng poly-D-lysin hodc collagen-
1690 uL/giéng (2x10* té bao/giéng hodc 5x10° té bao/giéng) va da duge 1 6 37°C
trong didu kién CO, 5%. Trong ngdy ké tiép, céc tac nhan & nong dd dinh trude
dugce thém vao dia nay & 10 nL/giéng, tiép theo bang viéc i & 37°C trong didu
kién CO, 5%. Vao ngay tiép theo, 30 pL chét 16ng bé mit nudi chy duoc thém
vao 15 pL cia dung dich chit nén, tip theo bang phan mg trong 60 phut, va tin
hiéu phét quang da dugc do bang quang ké (Tristar, Berthold Japan K.K.). Su hoat
héa thu thé IGF-I duge tinh toan véi hoat tinh ctia nhém ma trong dé duy nhét

mét dung mdi duoc xac dinh 1a 100%. Cac ket qua dugce minh hoa trong Bang 5.

[Bang 5]

Nong d6 (nM)
Téac nhan

0,5 5 50
Khang thé kiém soat
(FLAG M2) 105 109 109
Insulin 184 1244 4619
IGF-I 208 3537 5248
IGF11-16 234 2900 2786

Su hoat héa thu thé insulin di duoc do clng véi hoat tinh cia mot nhém ma

trong dé duy nhét mot dung méi duge xéc dinh 1a 100%. Cac ket qua duge minh
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hoa trong Bang 6.
[Bang 6]

Nong d6 (nM)
Téc nhan

0,5 5 50
Khéng thé kiém soét

4 1

(FLAG M2) 105 10 111
Insulin 1432 1655 1405
IGF-1I 126 158 240
IGF11-16 95 - 96 93

Su hoat héa thu thé IGF-I béi mot tic nhan di duge do bang viéc sir dung
dong té bao bidu hién thy thd IGF-1. Trong dong té bao biéu hién thu the IGF-,
IGF-I va IGF11-16 da cho théy hiéu qua hoat hoa trén thu thé IGF-I so vdi tiéu
chuén so sanh.

Su hoat hoa thu thé insulin béng tac nhan da duoc do bﬁng viéc str dung dong
t& bao biéu hién thu thé insulin. Trong dong t& bao bidu hién thu thé insulin, hiéu
qua hoat hoéa trén thy thé insulin bang insulin da dugc quan sat. Noéng d6 phu thudc
IGF-I da hoat hoa thu thé insulin, va hiéu qua hoat héa dang ké d3 duoc quan sat
thay tai 50 nM. Nguoc lai, IGF11-16 khong hoat héa thu the insulin.

Diéu dugc bibt dén ring IGF-I cho thay kha ning phan Gng v6i thu thé insulin.
Diéu cling biét dén rﬁng su hoat hoa thu thé insulin dn dén hiéu qua ha duong
huyét. Piéu nay di dugc chimg minh rang IGF11-16 tac dong riéng biét trén thu
thé IGF-I va khong c6 hiéu qua ha duong huyét théng qua thu thé insulin.

Vi du 10: Hoat tinh tang sinh té bao trong nguyén bao co & nguoi
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D4 nghién ctru hoat tinh ting sinh ciia khang thé chat chi van thu thé IGF-I
trén cdc nguyén bio co & ngudi, mot tac nhan da duge thém vao cac nguyén bao
co & ngudi, va lugng ATP cua cac té bao sau 4 ngay da dugc do.

Cac nguyén bao co xuong & ngudi binh thuong (HSMM, Lonza) da dugc
gieo vao dia 96-giéng (dugc phu bang collagen loai I) 6 0,1 ml/giéng (2x10° té
bao/giéng) bang viéc st dung mdi truong SkBM-2 (Lonza, CC-3246) chira BSA
1% va di duoc 4 & 37°C trong didu kién CO, 5%. Vao ngay ké tiép ciia viéc gieo
ciy té bao, mdi tac nhan duoc thém vao dia nay ¢ 25 nl/giéng va da duge 0 &
37°C trong diéu kién CO, 5% khoang 4 ngay. Luong ATP ndi bao da dugc do
nhu chi sb ctia su ting sinh té bao véi CellTiter-Glo® Luminescent Cell Viability
Assay (Promega). Chét 16ng bé mat duoc 14y ra khoi dia 96-giéng da trai qua viéc
u trong 4 ngay dé mdi trudng 16ng trong mdi giéng 1 50 pL, va dia nay sau do
dugc dit & nhiét d phong trong it nhat 30 phit. Thube thir CellTiter-Glo® da
duogc thém vao dia nay ¢ 50 nL/giéng, tiép theo bang phan tng trong it nhét 10
phut. Tin hiéu phét quang sau d6 duge do bing quang ké (Tristar, Berthold Japan
K.K.). Hoat tinh di dugc tinh toan véi hoat tinh cuia nhom chta duy nhit dung

moéi duogc xac dinh la 100%. Cac két qua dugc minh hoa trong Bang 7.
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[Bang 7]
Thi nghiém 1 Thi nghiém 2
Nong do Hoat tinh gdy ra Hoat tinh gay ra
Téc nhén (nM) ' su tang sinh t8  sutingsinh té
bao bao
(Vo) (o)
Khang thé tiéu
chuan so sénh 0,005 99 -
(FLAG M2 Ab)
IGF-I 0,005 102 103
IGF11-16 0,005 141 130
16-13 0,005 - 102
26-3 0,005 - 108
Dung dich tiéu
chuén so sénh 1” - - 104
(chtta NaN3)
Khéang thé tiéu
chuin so sanh 0,5 98 -
(FLAG M2 Ab)
IGF-1 0,5 133 137
IGF11-16 0,5 146 143
16-13 0,5 - 109
26-3 0,5 - 119
Dung dich tiéu
chuén so sanh 2° - - 112
(chtra NaN3)

*. Céac dung dich tiéu chuén so sanh 1 va 2 chira natri azit & lugng tuong Gng

0,005 nM va 0,5 nM, ma 14 cac luong gidng véi cac khang thé 16-13 va 26-3.
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IGF-I va IGF11-16 d4 ting cudng hoat tinh ting sinh t€ bao, so véi khang
thé tiéu chuén so sanh (FLAG M2, Sigma-Aldrich).

Hoat tinh ting sinh cla cic nguyén bao co xuong & ngudi dd dugc tang
cuong nc‘A)ng d6 phu thudc & 0,00005, 0,0005, 0,005, 0,05, 0,5, 5, 50, va 500 nM
IGF11-16. Cac gia tri ECso ciia hoat tinh tdng sinh nguyén bao co cua IGF11-16
va IGF-I trong tmg 1a 0,004 nM va 0,61 nM. Cac két qua chi ra rang hoat tinh
ciia IGF11-16 cao hon 100 1an so véi IGF-L

Céc khang thé 16-13 va 26-3 di duoc md ta trong Tai liéu phi sang ché 35
khéng cho thiy hoat tinh ting sinh té bao déng chu ¥ so v4i dung mdi tiéu chuén
so sanh (chtra natri azit), va hoat tinh nay yéu hon so véi IGF11-16.

Vi du 11: Hoat tinh ting sinh té bao trong nguyén bao co & chudt lang

Céc nguyén bao co & chudt lang (cac img dung té bao) dugc gieo vao dia 96-
giéng (duoc phl béng collagen loai I) & 0,1 mL/giéng (4x10° t& bao/giéng) biang
viéce st dung méi truong SkBM-2 (Lonza, CC-3246) chira BSA 1% va da dugc 4
& 37°C trong diéu kién CO, 5%. Vao ngay ké tiép cua viée gieo chy té bao, mdi
tac nhan duoc thém vao dia nay & 25 pL/ giéng va duge u & 37°C trong diéu kién
CO, 5% trong 4 ngdy. Lugng ATP ndi bao dugc do nhu mot chi s tang sinh té
bao bing CellTiter-Glo® Luminescent Cell Viability Assay (Promega). Chét long
bé mat duoc 14y ra khéi dia 96-giéng ma di tri qua viéc U trong 4 ngay dé moi
truong 16ng trong mdi giéng 1a 50 pL, va dia nay dugc sau do dugc dat ¢ nhiét do
phong trong it nhét 30 phut. Thude thir CellTiter-Glo® da dugc thém vao dia 6 50
uL/giéng, tiép theo bang phan tmg trong it nhat 10 phit. Tin hiéu phét quang sau

d6 duge do bang quang ké (Tristar, Berthold Japan K.K.).
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Hoat tinh ting sinh cta cic nguyén bao co & chudt lang dugc ting cuong
ndng d6 phu thudc & 0,00005, 0,0005, 0,005, 0,05, 0,5, 5, 50, va 500 nM IGF11-
16. Céc gia tri ECso ctia hoat tinh ting sinh nguyén bao co ctia IGF11-16 va IGF-
I twong tmg 12 0,004 nM va 0,76 nM. Cac két qua chi ra ring hoat tinh ctia IGF11-
16 cao hon 100 1an so v6i IGF-I.

Vidu 12: So sanh trong dng nghiém véi do bén hiéu qua cta IGF-1

Dé so sanh do bén cac hiéu qua ciia IGF11-16 va IGF-I, mdi truong nay da
dugc thay thé sau 18 gid k& tir khi thém vao IGF11-16 hodc IGF-I, va hoat tinh
ting sinh c4c nguyén bao co ¢ nguoi da dugc do trong cac diéu kién ma IGF11-
16 va IGF-I da bi loai bo.

Céc nguyén bao co xuwong & ngudi binh thuong (Human Skeletal Muscle
Myoblast Cells, HSMM, Lonza) dugc gieo vao dia 96-giéng (duoc phu bang
collagen loai I) & 0,1 mL/giéng (2x10° t bao/giéng) bang viéc st dung méi truong
SkBM-2 (Lonza, CC-3246) chita BSA 1% va da dugc u ¢ 37°C trong diéu kién
CO, 5% trong 4 ngdy. Vao ngy ké tiép cta viéc gieo cdy té bao, IGF11-16 hodc
IGF-I da duoc thém vao dia ndy & 25 pL/giéng. Sau 18 gid ké tir khi thém vao,
moi truong nay dugc thay thé bang mai truong khong chira IGF11-16 hodc IGF-
I hodc mdi truong chira cd hai, tiép theo bang viéc it & 37°C trong diéu kién CO,
5% trong 4 ngay. Lugng ATP ndi bao dugc do nhu chi s ting sinh té bao bang
CellTiter-Glo® Luminescent Cell Viability Assay (Promega). Chét 16ng bé mat
duoc 14y ra khoi dia 96-giéng da trai qua viéc U trong 4 ngay dé méi truong 1ong
trong mdi giéng 1a 50 pL, va dia nay sau d6 dugc dat & nhi¢t d6 phong trong it
nhét 30 phit. Thude thir CellTiter-Glo® d dugc thém vao dia & 50 pL/giéng, tiép
theo bing phan tmg trong it nhét 10 phut. Tin hiéu phat quang sau d6 dugc do

bing quang ké (Tristar, Berthold Japan K.K.). Ty 1& (nhém tiéu chuén so sanh:
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0%) tuong Gmg véi nhom ti€u chudn so sénh chita duy nhét dung méi dugc tinh
to4n nhu hoat tinh ting sinh té bao. Cac két qua dugc minh hoa trong Fig. 3.

Hoat tinh ting sinh té bao ting 1én tuong tmg 39% va 75%, trong cac nhém
ma trong d6 1 nM va 5 nM IGF-I da dugc thém vao tuong ting trong 4 ngay. Hoat
tinh ting sinh té bao da ting 1én tuong tng 12 8% va 10%, trong cdc nhém ma
trong d6 1 nM va 5 nM IGF-I di dugc thém vao tuong Ung trong 18 gid va sau
d6 duogc rua sach, va hoat tinh nay da thap hon 1/5 so véi hoat tinh ciia cac nhom
nay ma trong d6 IGF-I da dugc thém trong 4 ngdy, chi ra su giam dang chu y
trong hi€u qua nay.

Trong nhém ma trong d6 0,5 nM IGF11-16 da dugc thém vao trong 4 ngay,
hoat tinh ting sinh té bao di ting 1&n 49%. Hoat tinh ting sinh té bao cia nhém
ma trong d6 0,5 nM IGF11-16 d3 dugc thém vao trong 18 gid va sau d6 duoc roa
sach da ting 1én 30%, ma tuong Gng v6i 60% hodc cao hon hoat tinh cua nhém
ma trong d6 IGF11-16 di dugc thém vao trong 4 ngay.

Céc hoat tinh ting sinh té bao ciia nhém duge diéu tri voi 0,5 nM IGF11-16
ma trong d6 viéc ria sach duge thuc hién sau khi thém mét tac nhan di duoc so
sénh véi cac hoat tinh ting sinh té bao clia cic nhém duge diéu tri voi I nM va 5
nM IGF-1. Hoat tinh clia IGF11-16 ¢6 y nghia théng ké cao. Céc két qua nay da
ching minh rang IGF11-16 duy tri hoat tinh tang sinh cta cac nguyén bao co &
ngudi ngay ca sau khi rira sach tdc nhéan va c6 hiéu qua cao so voi IGF-1. IGF11-
16 duy tri hoat tinh tang sinh té bao ngay ca sau khi rira sach. Cac két qua chi ra
rang khong gidng nhu tac dung cta IGF-I, IGF11-16 lién két manh véi thu thé
IGF-I va ¢6 hiéu qua hoat héa bén trén thu thé IGF-L

Vidu 13: Sy hép thu glucoza trong cac té bao co khéc biét & nguoi
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Dé nghién ctru hidu qua cua IGF11-16 1én su hép thu gluéoza, luong hip thu
ctia glucoza *H-2-deoxy danh dau phong xa da dugc do bé’mg viéc stir dung cac té
bao co khac biét & ngudi dd dugce so voi hiéu qua cua IGF-L

Céc nguyén bao co xuong & nguoi binh thuong (Human Skeletal Muscle
Myoblast Cells, HSMM, Lonza) da dugc gieo vao dia 24-giéng (Costar, 3526) &
0,5 mL/giéng (2x10* té bao/giéng) va da dugc 1 & 37°C dusi diéu kién CO, 5%.
Moi trudng SkBM-2 (Lonza, CC-3246) dugc bd sung véi FBS (Lonza, CC-
4423W), L-Glutamin (Lonza, CC-4422W), Dexametason (Lonza, CC-4421W),
rhEGF (Lonza, CC-4420W) va GA-1000 (Lonza, CC-4419W)) d& dugc thay thé
bing chit méi cho dén khi cac té bao dugc dinh lai v6i nhau. Méi truong nay
duoc thay thé bing 0,5 mL/giéng méi trudng dé phan héa (DMEM / F12 (1:1)
(Gibco, 11320) chua huyét thanh ngya 2% (Sigma, H1270), 50 U/mL penicillin,
50 g/mL streptomycin (Gibco, 15070-063)), va cac té bao HSMM duoc dinh lai
véi nhau dugc G & 37°C trong didu kién CO, 5% dé bat dau sy phan héa thanh cac
té bao co. Cac té bao nay sau khoang 6 ngay tur khi bét ddu su phan héa di duoc
str dung lam céc té bao co biét héa & nguoi trong thi nghiém hép thu glucoza.

Mbi truong nay da duoc thay thé véi 0,5 ml/giéng ctia méi trudong doi (1 g/L
glucoza chira DMEM (Gibco, 11885) dugc bb sung V6’i BSA béo gbc tu do 0,1%
(Seikagaku Corporation, 82-002-5), 50 U/mL penicillin, va 50 pg/mL
streptomycin (Gibco, 15070-063)), va cac té bao co khac biét & nguoi da dugc u
& 37°C trong diéu kién CO, 5% qua dém. Vao ngay ké tiép, moi truong nay dugc
thay thé véi 0,5 mL/giéng ctia mdi trudng dé bo déi va cac té bao di duge i &
37°C trong didu kién CO, 5% trong 2 gi&. Céc giéng nay dugc rira véi 1 mL/giéng
ctia PBS, va 0,5 ml/giéng ctia méi trudng xur 1y c6 chira cic tac nhan tuong Ung

duoc thém vao cac giéng, tiép theo bang viéc i & 37°C trong didu kién CO, 5%
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trong 2 gid. Méi truong xu ly di duge san xuét d& dem lai cac ndng do cudi cling
cua 0,1 mmol/L glucoza, BSA 0,1%, glucoza 3H-2-deoxy (1 pCi/mL), va mdi
ndng do ciia IGF-I t4i t& hop & ngudi hoic khang thé chét chi van thy the IGF-I
bang viéc st dung dém hép thu glucoza (20 mmol/L HEPES (DOJINDO, 342-
01375), 150 mmol/L NaCl (SIGMA, S5150), 5 mmol/L KCI (Wako, 163-03545),
5 mmol/L MgSO, (Wako, 131-00405), 1,2 mmol/L KH,PO4 (Wako, 169-04245),
25 mmol/L CaCl, (Fluka, 21114), va 2 mmol/L pyruvate (Wako, 190-14881) da
hoa tan trong nudc dé tiém va c6 do6 pH 7,4 dugc diéu chinh véi NaOH). Cac
giéng dugc rira ba 14n bang cach thém 1 mL/ giéng ctia PBS da 1am mat dé ngan
can sw hip thy glucoza. C4c té bao dugce dung giai bing viée thém 0,25 mL/giéng
cia 1 N NaOH. Toan bd lugng chat dung giai té bao d3 duoc thém vao lo nhé
chita 3 mL cua chét 1ong scintillator ULTIMA GOLD (PerkinElmer Japan) va da
duoc khudy. D6 phong xa (DPM) cua *H da duoc do trong 3 phut bang may dém
chéit 16ng scintillator. Ty 1& hap thu glucoza clia nhom duge diéu tri dugc tinh toan
v6i luong hip thu glucoza trung binh (DPM) ctia nhém khong duge diéu tri (nh6m
tiéu chuin so sanh) da dugc xéc dinh 13 100%. Cac két qua dugc minh hoa trong
Fig. 4.

Trong 0,3, 4, 20 va 100 nM IGF-I, su hép thu glucoza da phu thudc ting
cudng dang ké va & ndng do phu thude. Nguoc lai, IGF11-16 khong cho thay hiéu
qua déng k& cho dén 100 nM. Céc két qua ny dé xuat rang higu qua hép thu
glucoza ciia IGF11-16 trong cac té bao co khac biét & nguoi 1 cuc ky yéu.

Vi du 14: Tinh hiéu qua ngoai co thé séng (hiéu qua cla sy gia tang khéi luong
co & chudt lang)

Pé xac minh tinh hidu qua ngoai co thé sdng ctia khang thé chit chi van thu

thé IGF-I, IGF11-16 d3 duogc dua vao cac con chudt lang trong mot 1an dua vao,
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va khdi luong co sau 2 tuan di dugc do dé so sanh véi hiéu qua khi IGF-I dugc
dua vao lién tuc. Hiéu qua cia viéc gia tang khéi luong co d3 duge xac dinh nhu
hiéu qua gia ting trong lugng co ciia chudt lang tir 5% hodc cao hon so véi hiéu
qua ctia nhom tiéu chuan so sanh.

IGF11-16 (0,03, 0,1 hogc 0,3 mg/kg) da dugc dua vao cac con chudt lang
binh thudng dudi da hodc qua tinh mach trong mot 1An dua vao. IGF-I tai to hop
& ngudi (Mecasermin) 1a tiéu chun so sanh tich cuc d4 duoc 4n vao duéi da bang
bom thim thiu (Alzet) va duge dua vao lién tuc voi lidu 1 mg/kg /ngdy. Sau hai
tudn ké tir khi dua vao céc tac nhan, cic con chudt lang da duogc an tir béng viéc
hiit hét mau duéi diéu kién méAt cam giac, va trong luong cua cac co dudi dai cac
chan d4 duoc do. Cac két qua dugc minh hoa trong Fig. 5.

Trong nhém (iv) cta viéc dua vao qua tinh mach IGF11-16 vei 0,03, 0,1
hoic 0,3 mg/kg, khdi lugng co di ting dang ké va lidu phu thudc, so v6i nhém
tiéu chudn so sanh da xir Iy duy nhét véi dung méi. Ngay ca trong nhém (sc) ctia
viéc dua vao dudi da IGF11-16 ¢ 0,3 mg/kg, khéi luong co da ting déng ké so
v&i nhém tiéu chuén so sanh.

Luong co ting Ién trong cac nhéom duge dua vao la 0,03 dén 0,3 mg/kg
IGF11-16 trong mét lan dua vao twong duong véi lugng co ting 1én trong nhom
(tiém truyén) cua viéc dua vao lién tuc 1 mg/kg/ngay IGF-I tai td hop & nguoi.
Céac két qua chi ra rang IGF11-16 cho thay tinh hiéu qua ngay ca ngoai co thé
sdng bang viéc dua vao qua tinh mach hogc dudi da trong mét 14n dua vao.

Piéu di duoc chimg minh rang IGF11-16 cho thdy tinh hiu qua tuong
duong véi tinh hiéu qua bang viéc dua IGF-I vao lién tuc trong mét 14n dua vao.

Trong sir dung 14m sang, IGF-I (Mecasermin) dugc dua vao mot hodc hai 1an mot
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ngdy. Nguoc lai, IGF11-16 dugc dua vao mdi tudn mdt 14n cho théy tinh hiéu qua
ngoai co thé séng twrong duong véi tinh hiéu qua trong su dua lién tuc IGF-I vao,
chi ra ring IGF11-16 c6 d6 bén tét hon so v6éi IGF-L.

Vi du 15: Hiéu qua ha duong huyét ngoai co thé sdng (hiéu qua ha dudng huyét
& chudt lang)

D& x4c minh xem lidu khang thé chit chii vén thu thé IGF-I ¢6 hiéu qua ha
dudng huyét ngoai co thé séng hay khong, IGF11-16 di dugc dua vao céc con
chudt lang trong mot 1An dua vao, va cac nong d6 duong huyét dugc do theo thoi
gian va dugc so sanh véi hiéu qua ha duong huyét ctia IGF-I trong mot 14n dua
vao. Hiéu qua ha duong huyét duoc xac dinh 13 hiéu qua ha mirc dudng huyét
xubng 50 mg/dL hogc thdp hon hoic dan dén ha dudng huyét.

[GF-1 dugc dua vao dudi da cua cac con chudt lang mot 1an duy nhét, va hiéu
qua ha dudong huyét da dugc nghién ctru. Cac con chudt lang bi cho nhin doi trong
12 gio, va IGF-I tai td hop & nguoi (Mecasermin) dugc dua vao dudi da cua cac
con chudt lang & 0,3, 1, 3, va 10 mg/kg mot lan duy nhét. Céc con chudt lang bi
cho nhin déi trong 24 gid sau khi dua vao. Mau dugc thu thdp tir cac con chudt
lang con tinh trude sy dua vao (0 gio) vatai 1, 2, 4, 8, 10, va 24 gio sau khi dua
vao va duge do ndng d6 duong huyét voi Glutest Sensor (Sanwa Kagaku
Kenkyusyo). Cac két qua duoc minh hoa trong Fig. 6.

IGF-I cho thay hiéu qua ha duong huyét déng ké & 0,3 mg/kg hodc cao hon.
Su ha dudng huyét da duge quan sat & 1 mg/kg hodc cao hon. Sy tir vong da duoc
gdy ra & 3 mg/kg hodc cao hon.

IGF11-16 duoc dua vao dudi da cia cac con chudt lang mot 14n duy nhét, va

hiéu qua ha duong huyét da duogc nghién ctru. Céc con chudt lang bi cho nhin doi
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trong 12 gi®, va IGF11-16 da dugc dua vao dudi da cia cac con chuot lang ¢ 10,
30, va 100 mg/kg mot 14n duy nhét. Cac con chudt lang bi cho nhin déi trong 24
gidr sau khi dua vao. Mau dugc thu thap tir cdc con chudt lang con tinh trude khi
dua vao (0 gid) vatai 2, 4, 8, 10, va 24 gio sau khi dua vao va duge do muc dudng
huyét bang Glutest Sensor (Sanwa Kagaku Kenkyusyo). Cac két qua dugc minh
hoa trong Fig. 7.

IGF11-16 khong cho thiy su khac biét dang k& v& muic duong huyét, tham
chi ngay trong nhém ma dua vao 100 mg/kg, so véi nhom tiéu chuén so sanh ma
chi dung méi dugc dua vao. Cac két qua chira rang viéc dua IGF11-16 vao dudi
da khong c6 hidu qua ha dudng huyét va khong anh huéng dén mire dudng huyét.

IGF11-16 dugc dua vao qua tinh mach cia cac con chudt lang mot 1an duy
nhét, vi hidu qua ha duong huyét d duge nghién ctru. Cac con chudt lang bi cho
nhin #n trong 12 gid, va IGF11-16 dugc dua vao qua tinh mach ctia cac con chudt
lang & mirc 0,1, 1,5, 6, va 20 mg/kg. Cac con chudt lang d3 dugc nhin dn trong 24
gid sau khi dua vao. Mau dugce thu thép tir cac con chudt lang con tinh truéce khi
dua vao (0 gid) va tai 0,5, 1, 2, 4, 8, va 24 gio sau khi dua vao va duogc do muc
dudng huyét bang Glutest Sensor (Sanwa Kagaku Kenkyusyo). Cac két qua duogc
minh hoa trong Fig. 8.

IGF11-16 khong cho thdy su khic biét déng ké trong mirc duong huyét, tham
chi ngay trong nhém ma dua vao 20 mg/kg, so v6i nhom tiéu chuén so sanh ma
chi dung mo6i dugce dua vao. Cac két qua chi ra rang viéc dua IGF11-16 vao qua
tinh mach cling khéng c6 hiéu qua ha duong huyét va khong anh hudng dén muc

dudng huyét.
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IGF11-16 khong c6 hiéu qua ha duong huyét ddng ké & ca viéc dua vao dudi
da va qua tinh mach, khong gidng nhu IGF-1, va khong dnh hudng dén mirc duong
huyét, chi ra rang IGF11-16 c6 kha nang 1a tdc nhan khéc phuc tic dung phu cua
IGF-1, ha dudng huyét.

Vi du 16: Tinh hiéu qua ngoai co thé sdng (hiéu qua thic day tang truéng & chudt
lang)

Pé x4c minh tinh hiéu qua ngoai co thé sdng ctia khang thé chét chi van thu
thé IGF-I trén xuong, hidu qua nay duoc so sanh véi IGF-I dugc dua vao lién tuc
va hormon tang trudng (GH) dugc dua vao 1dp lai mdi ngdy mot lan. IGF11-16
dugc dua vao cac con chudt lang bi cit bo tuyén yén mot 1An duy nhét. Sau hai
tuan, do dai cua xuong chiy va d day cia sun dia tang trudng da dugc do nhu
cac chi sb cua hidu qua thuc ddy tang truéng. IGF11-16 (0,3 mg/kg va 1 mg/kg)
da duoc dua vao dudi cia cac con chudt lang bi cit bo tuyén mot lan duy nhit.
Nhu tiéu chuin so sanh, IGF-I tai td hop & nguoi (Mecasermin) dugc 4n vao duéi
da v6i bom thAm thiu (Alzet) va dugc dua vao lién tuc tai 1 mg/kg/ngdy. Nhu
tidu chuin so sanh khac, GH téi td hop & ngudi (Genotropin®) da dugc dua vao
du6i da & lidu 1 mg/kg l3p lai m3i ngdy mot lan. Sau hai tuln ké tir khi dua tac
nhan vao, cac coh chudt lang da da duogc an tir béng viéc hut hét mau dudi didu
kién mAt cam giac, va d§ day cua sun dia ting trudng cua xuong chay gan gbc va
d6 dai ctia xuwong chay da dugc do. Cac két qua dugc minh hoa trong Fig. 9 va 10.

Trong nhém (IGF11-16) ma c6 IGF11-16 dugc dua vao dudi da ¢ 0,3 mg/kg
va 1 mg/kg, d6 day cua sun dia tang truong va do dai cua xuong chay phu thudc
vao lidu luong va kéo dai dang ké cho thiy hiéu qua thic day ting truong, so véi
& trong nhom tiéu chun so sanh (dung m6i) ma trong d6 cac con chuét lang bi

cit bo tuyén yén dugc diéu tri duy nhat bang dung mdi.
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Hiéu qua thuc diy ting truéng ciia nhém dung IGF11-16 mot 1an duy nhit &
0,3 mg/kg tuong duong v4i hiéu qua ctia nhom dua (IGF-I) duoc dua vao lién tuc
ctia IGF-I tai t6 hop & nguoi véi 1 mg/kg/ngay. Hiéu qua thic day ting trudng
ctia nhém dua vao IGF11-16 mot 1an duy nhét véi 1 mg/kg twong duong véi hiéu
qua ctia nhém (GH) dura vao 1ap lai GH tai t6 hop & ngudi véi 1 mg/kg/ngay. Cac
két qué chi ra ring viéc dwa IGF11-16 vao mdt lan duy nhat cho thdy tinh hiéu
qué twong duong véi hiéu qua cia viée dua IGF-I vao lién tuc va voi hiéu qua cua
viéc dua GH vio lap lai m3i ngay mot lan. Trong st dung 1am sang, IGF-I tai td
hop & ngudi (Mecasermin) va GH tai td hop & ngudi (Genotropin®) duge dua vao
bing viéc tiém dudi da mdt hodc hai Iin mi ngdy va sau hodc bay 1an mdi tuan,
twong tmg. Nguoc lai, IGF11-16 duge dua vao mot 1An mdi tudn cho thay tinh
hiéu qua ngoai co thé sdng twong duong véi tinh hiéu qua trong viéc dua IGF-I
vao lién tuc va tinh hiéu qua trong viéc dua GH vao ldp lai lién tuc mdi ngay mot
14n, chi ra ring IGF11-16 ¢6 d bén tot so v6i IGF-I va GH.
Vi du 17: Pong luc hoc ctia IGF I va IGF11-16 trong mau

Pong luc hoc cua IGF-I trong mau

Céac con chu6t lang bi cho nhin an trong 12 gid, va IGF-I tai t6 hop Ac’r nguoi
duoc dua vao dudi da cta cac con chuét lang & 0,3, 1, 3, va 10 mg/kg. Cac con
chudt lang bi cho nhin @n trong 24 gid sau khi dwa vao. Méau duge thu thép tir cac
con chudt lang con tinh truéc khi dua vao (0 gid) va tai 1, 2, 4, 8, 10, va 24 gio
sau khi dua vao. Nong do IGF-I & ngudi trong huyét tuvong da duge do bang
ELISA (DG100, R & D). Céc két qui duge minh hoa trong Fig. 11.

Nong d6 IGF-I trong huyét twong d3 ting liéu dung phu thudc va, sau 24 gid

ké tir khi dua vio, di giam xubng khoang 50% ndng do IGF-I tdi da trong huyét
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tuong. Trong nhom 0,3 mg/kg, ndng d6 IGF-1 tai 24 gid sau khi dua vao thap hon
gi6i han thap ctia phép do. Trong nhém 10 mg/kg, céc con chudt lang da chét do
su ha duong huyét sau 4 gio ké tir khi dua vao, va huyét tuong khong thé thu thap.

Po6ng luc hoc ctia IGF11-16 trong méau

Céc con chudt lang bi cho nhin an trong 12 gid, va khang thé chat cha van
thu thé IGF-I dugc dua vao duéi da cia cac con chuét lang 6 0,3, 1, 3,10,30,va
100 mg/kg. Cac con chudt lang bi cho nhin 4n trong 24 gio sau khi dua vao va sau
d6 duoc cho n lai. Mau duge thu thap tir cac con chudt lang con tinh trudce khi
dua vao (0 gid) va tai 2, 4, 8, 10, 24, 48, va 72 gid sau khi dua vao. Néng do
IGF11-16 trong huyét twong dugc do bing ELISA. Céc két qua dugc minh hoa
trong Fig. 12.

Nong d6 IGF11-16 trong huyét twong da ting lidu phu thudc va ndng dd
IGF11-16 trong huyét trong sau 48 gid ké tir khi dua vao da dugce gitt ¢ khoang
50% hodc cao hon ndng do tai 24 gid sau khi dua vao, chi ra rang dong luc hoc
cta IGF11-16 trong mau la tbt trong d6 bén so véi dong luc hoc cua IGF-1.

Kha ning 4p dung cong nghiép

Séng ché c6 thé @ xuét khang thé ma lién két riéng véi thu thé IGF-I cua
ddng vat cé xuong séng, va bang cach d6 lam gia ting khdi lugng co hodc d6 day
cua sun dia dém ting trudng thong qua thu thé IGF-1, nhung khong lam giam mirc
dudng huyét. Do d6, séng ché c6 thé dugc sir dung trong viéc diéu tri, phong ngira,

hodc chén doan cac bénh lién quan dén khang thé khang thy thé IGF-1.
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YEU CAU BAO HQ

1. Khéng thé khang thu thé yéu tb ting truéng twong tu insulin dang I (khang
thé khang thu thé IGF-I) hodc doan ciia n6 hodc din xut ciia né ma lién két riéng
v6i thu thé yéu t6 ting trudng tuong tu insulin dang I thuan ching & nguoi (thu
thé IGF-I thuin chung ¢ ngudi) ¢ trinh tu axit amin dugc xac dinh trong SEQ ID
NO: 2 & diém lién két chira axit amin tai vi tri 315 va 316 trong trinh tir axit amin
cia SEQIDNO: 2, va thé hién hoat tinh gay ra su tdng trudng ciia té bao c6 ngudn
gbc tir nguoi,

trong do6 khang thé khéng thy thé IGF-I hodc doan ctia n6 hozc dan xut cia
n6 bao gdm trinh ty axit amin chua:

ving bién ddi chudi ning CDR-1 (CDR-H1), ¢6 trinh ty axit amin dugc xac
dinh trong SEQ ID NO: 3 hofic trinh tu axit amin c6 ngudn gbe tir SEQ ID NO: 3
thong qua su thay thé, su loai bo hodc chén vao bét ky mot vi tri axit amin;

ving bién ddi chudi ning CDR-2 (CDR-H2), c6 trinh tu axit amin dugc xac
dinh trong SEQ ID NO: 4 hodc trinh ty axit amin c6 ngué)n géc tr SEQ ID NO: 4
thong qua su thay thé, su loai bo hodc chén vao bat ky mot hodc hai vi tri axit
amin;

ving bién dbi chudi ning CDR-3 (CDR-H3), c6 trinh tur axit amin dugc xac
dinh trong SEQ ID NO: 5 hogc trinh tu axit amin ¢6 ngudn gbe tir SEQ ID NO: 5
thong qua su thay thé, su loai bo hodc chén vao bét ky mot hodc hai vi tri axit
amin;

ving bién ddi chudi nhe CDR-1 (CDR-L1), ¢ trinh tu axit amin dugc xac

dinh trong SEQ ID NO: 6 hodc trinh ty axit amin ¢ ngudn goc tir SEQ ID NO: 6
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thong qua su thay thé, su loai bd hodc chén vao bét ky mdt hodc hai vi tri axit
amin;

vung bién ddi chudi nhe CDR-2 (CDR-L2), ¢6 trinh tur axit amin dugc xéac
dinh trong SEQ ID NO: 7 hogc trinh tur axit amin ¢ nguén géc tir SEQ ID NO: 7
théng qua sy thay thé, su loai bd hodc chén vao b4t ky mot hodc hai vi tri axit
amin;

vung bién ddi chudi nhe CDR-3 (CDR-L3), c6 trinh tur axit amin dugc xac
dinh trong SEQ ID NO: 8 hogc trinh tu axit amin co nguén gbc tir SEQ ID NO:
8 thong qua su thay thé, su loai bo hodc chén vao bét ky mot hodc hai vi tri axit
amin.

2. Khang thé khang thu thé IGF-I hoic doan cuia n6 hoic dAn xuit cta nd
theo diém 1, ma lién két véi epitop co chura
ProSerGlyPhelleArgAsnGlySerGlnSerMet trong trinh tu cua mién CR cta thu thé
IGF-I.

3. Khang thé khang thu thé IGF-I hoic doan cua n6 hoic din xuit cta nd
theo diém bét ky trong s6 cac diém 1 dén 2, ma lién két riéng v6i mot thu the IGF-
[ thudn chting ctia dong vat dugc chon tir khi, tho, chu6t lang, bo, lgn, ngua, ctru,
ché, ga, chudt to, hodc chudt nhit tai epitop ¢ chua
ProSerGlyPhelleArgAsnX;XoGInSerMet (trong do X biéu thi Gly hoic Ser va
X, biéu thi Ser hodc Thr) trong trinh ty axit amin cia mién CR cta thy thé IGF-I
cua dong vat nay, va thé hién hoat tinh giy ra su tang trudéng cua té bao ciia dong
vat nay.

4. Khang thé khang thu thé IGF-I hoic doan cua nd hoic dAn xuit cia né

theo diém bét ky trong s6 céc diém 1 dén 3, ma c6 kha ndng phan tng chéo voi
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thu thé IGF-I ctia nguoi hodc dong vat khong phai nguoi bao gdm chudt lang, khi,
thé, b, lon, ngya, clru, ché, ga, chudt to, hoic chuét nhit.

5. Khang thé khang thu thé IGF-I hodc doan cua n6 hodc dAn xuét cua né
theo diém bét ky trong s6 céc diém 1 dén 4, ma giy ra phan tmg khang nguyén-
khéng thé véi cudng d6 4i luc & hing sb phan ly can bang (KD) 1x10*M hodc
thap hon.

6. Khang thé khang thu thé IGF-I hodc doan cta nd hodc dan xuét cua nd
theo didm bét ky trong sé cc diém 2 dén 5, ma c6 it nhat mot trong cac dau hiéu
sau:

1) thé hién hoat tinh dé gay ra su ting trudng té bao c6 ngudn gbc tir dong
vat ¢6 xuong sbng;

2) thé hién hoat tinh d& gdy ra sy tang trudng khéi lugng co va/hodc chieu
dai cta co thé cua dong vit c6 xuong sbng;

3) khong gly ra su hép thu glucoza béi céc té bao co khac biét khi dua vao
co thé véi lidu luong di dé gay ra su ting trudng clia té bao c6 ngudn gdc tir dong
vat ¢6 xuong séng; va

4) khong lam thay d6i mtrc dudng huyét cia dong vat c6 xuong sbéng voi
lidu lwong du dé giy ra sy gia ting khéi luong co va/hodc chidu dai co thé cia
dong vat co xuong sdng.

7. Khang thé khang thu thé IGF-I hoic doan ctia nd hoic dan Xuét cua nd
theo didm bt ky trong sb cac didm 2 dén 6, ma c6 it nhit mot trong cac dau higu
sau:

1) ngan can su tang truong t& bao c6 ngudn gbc tir dong vat c6 xuong sdng

gay ra boi IGF-I;
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2) ngin can sy tang sinh té bao gay ra bsi IGF-I ¢ dong vét c6 xuong sbéng
bi mic bénh ting sinh té bao;

3) khong anh huéng dén viéc hap thu glucoza béi cdc t& bao co khac biét
vé6i liéu lugng du dé ngin can sy tdng trudng té bao c6 ngudn gbe tir dong vat co
xuong sdng gy ra boi IGF-I; va

4) khéng lam thay d6i mirc dudng huyét ctia dong vat c6 xuong séng bi
bénh tang sinh t& bao véi lidu lugng dii dé ngan can sy tang sinh té bao gay ra boi
IGF-I & dong vat co6 xuong séng.

8. Khang thé khang thu thé IGF-I ho#c doan ctua n6 hoac din xuit cta nd
theo diém bét k¥ trong sd cac diém 1 dén 7, ma 12 Fab, scFv, khang thé don dong
hoac khang thé déng dic hiéu, hodc din xuét cia chung.

9. Khang thé khang thu thé IGF-I hodc doan cta nd hodc dAn xuét ctia n6
theo diém 1 chtra thém chudi khung cua globulin mién dich.

10. Khang thé khang thu thé IGF-I hodc doan cta nd hodc dan xuét cta nd
theo diém 9, trong d6 chudi khung cta globulin mién dich 1a chudi khung ctia mdi
16p globulin mién dich & ngudi hoic dong vat khong phai ngudi bao gdm chudt
lang, khi, tho, bo, lon, ngua, clru, cho, ga, chudt nhét, hodc chuot 16n.

11. Khéng thé khang thu thé IGF-I hodc doan ciia né hodc dan xuit ctia né
theo diém bat ky trong sb cac diém 1 dén 10, ma gém modt trinh tur axit amin chura:

vung bién ddi chudi ning, c6 trinh tu axit amin dugc xac dinh trong SEQ
ID NO: 9 hoic trinh tur axit amin c6 d6 twong tu 90% hodc cao hon so vé1 SEQ

ID NO: 9; va

100



48479 101/224

vung bién dbi chudi nhe, co trinh tir axit amin dugc xac dinh trong SEQ ID
NO: 10 hodc trinh tu axit amin c¢6 do twong tu 90% hodc cao hon so v6i SEQ ID
NO: 10.

12. Khang thé khang thu thé IGF-I hoic doan ctia nd hoic dan xuit cta nd
theo didm bét ky trong s cac didm 1 dén 11 chira thém mdt ving 6n dinh cia moi
16p globulin mién dich & ngudi hodc dong vat khong phai con ngudi bao gdm
chudt lang, khi, tho, bo, lon, ngua, clru, ché, ga, chudt nhét, hoic chudt 16n.

13. Phan tir axit nucleic bao gdm chudi polynucleotit ma héa khang thé
khang thy thé IGF-I hoic doan cua nd hoidc din xuAt ciia n6 theo diém bat ky trong
sé cac diém 1 dén 12.

14. Vecto nhan dong hodc vecto bidu hién chta it nhat mot phan ti axit
nucleic theo diém 13.

15. Té& bao tai td hop c6 ngudn gdc tir té bao chi thong qua su chuyén nhiém
clia vecto theo diém 14.

16. Quy trinh san xuit khang thé khang thu thé IGF-I hoic doan cua né hodc
dAn xuét ctia né theo diém bat ky trong s6 cic diém 1 dén 12, bao gdm:

nudi cy té bao tai tb hop theo diém 15; va

tinh ché khang thé khang thu thé IGF-I, hodc doan, hodc dan xuét dugc san
xuAt tir t& bao tai to hop.

17. Duogc phém chira khang thé khang thu thé IGF-I hodc doan ctia n hodc
dan xut ctia né theo diém bat ky trong s6 cac diém 1 dén 12, phén t{r axit nucleic
theo didm 13, vecto theo diém 14, hofic t& bao tai tb hop theo diem 15.

18. Duogc phﬁm theo diém 17, chtra thém thanh phﬁn hoat tinh phu gia khac

ngoai khang thé khang thy thé IGF-I, hoic doan, hogc dan xuét theo diém bét ky
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trong sd cac diém 1 dén 12, phan tir axit nucleic theo diém 13, vecto theo diém
14, hoic t& bao tai td hop theo diém 15.

19. Dugc phim theo diém 18, trong d6 thanh phan hoat tinh 12 mot hodc
nhiu thanh phan dugc lya chon tir hormon ting truéng hodc chét tuong tu cua
chung, insulin hodc chét tuong tu ciia chung, IGF-II hodc chét tuwong tu cua ching,
khang thé khdng myostatin, chit ddi van myostatin, khing thé thu thé loai IIB
khéng activin, chit d6i van thy thé loai ITB activin, thy thé loai IIB activin c6 thé
hoa tan hodc chit twong tu cua ching, ghrelin hodc chét twong tu cua ching,
follistatin hodic chét twong tu ciia ching, chét chi vAn beta-2, va chat diéu bién
thu thé hormon nam chon loc.

20. Dugc pham theo diém 18 hoac 19, trong d6 thanh phan hoat tinh chira
mot thanh phﬁn dugc lya chon tir nhom bao gém: corticosteroit, thudc chéng non
mura, hydroclorua ondansetron, hydroclorua granisetron, metoclopramit,
domperidon, haloperidol, cyclizin, lorazepam, proclorperazin, dexametason,
levomepromazin, tropisetron, véc-xin ung thu, chit ttc ché GM-CSF, véc-xin
DNA GM-CSF, vic-xin trén co s& té bao, vac-xin té bao dudi gai, vAc-xin virut
t4i t6 hop, véc-xin protein sdc nhiét (HSP), vAc-xin u ddng ding, véc-xin nguyén
bao nhiém, | chét giam d‘au, ibuprofen, naproxen, cholin magie trisalicjlat,
oxycodon hydroclorua, chit trc ché tao mach méau mdi, chét chéng dong mau,
khang thé khang PD-1, nivolumab, pembrolizumab, khang thé khang PD-L1,
atezolizumab, khang thé khang CTLA4, ipilimumab, khéng thé khang CD20,
rituximab, khang thé khang HER2, trastuzumab, khéng thé khang CCR4,
mogamulizumab, khang thé khang VEGF, bevacizumab, khang thé khang thu thé
VEGF, doan thu thé VEGF c¢6 thé hoa tan, khang thé khang TWEAK, khéang thé

khéng thu thé TWEAK, doan thy thé TWEAK c6 thé hoa tan, AMG 706, AMG
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386, chét chéng ting sinh, chét trc ché enzyme truyén protein farnesyl, chét tc
ché alpha v beta 3, chat tic ché alpha v beta 5, chat tic ché p53, chat tic ché thy
thé Kit, chit tc ché thu thé ret, chét tc ché PDGFR, chét tic ché bai tiét hormon
ting trudng, chét tic ché angiopoietin, chét trc ché dai thuc bao tham nhiém khéi
u, chit trc ché c-fms, khéng th8 khéng c-fms, chét tic ché CSF-1, khang thé khang
CSF-1, doan c-fms c6 thé hoa tan, pegvisomant, gemcitabine panitumumab,
irinotecan, va SN-38.

21. Thudc y té dé st dung trong diéu tri hoic phong ngtra tinh trang gin lién
v6i IGF-I hodc IGF-TI, chira khang thé khang thu thé IGF-T hoic doan ctia né hozc
dan xuAt ciia né theo diém bat ky trong sb cac diém 1 dén 12, phan tir axit nucleic
theo diém 13, vecto theo didm 14, hozc t& bao tai tb hop theo diém 15.

22. Phuong phéap nudi cly cac té bao cb ngudn gdc tir dong Vit cd xuong
sdng trong 6ng nghiém, bao gdm viéc cho tiép xtic t& bao co ngudn gbc tir dong
vat voi khang thé khang thu thé IGF-1 hoic doan cua no hodc dan xuét cta né theo
di8m bét ky trong sb cac diém 1 d&n 12, phan tir axit nucleic theo diém 13, vecto
theo didm 14, va té bao tai t& hop theo didm 15 khi nuéi cdy céc té bao.

23. Phuong phap theo diém 22, trong d6 viéc cho tiép xuc da néu duge thyuc
hién nhim muc dich thuc ddy ting truéng hodc gy ra su khac biét ciia cac té bao
c¢6 ngudn gbce tir dong vat cé xuong sdng.

24. Phuong phép theo diém 22 hoic 23, trong d6 khéang thé khang thy thé

IGF-1, doan, hodc dan xuét duoc h:flp phu bdi, hodc dugc gii ¢d dinh véi pha ran.
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TRINH TY LIET KE

<110> Teijin Pharma Limited

110/224

<120> KHANG THE KHANG THU THE YEU TO TANG TRUONG TUONG TU INSULIN DANG |

(IGF-1), QUY TRINH SAN XUAT KHANG THE VA DUQC PHAM CHU'A KHANG THE NAY

<130> P46138

<160> 30

<170> Sang ché phién ban 3.5

Q10> 1

Q11> 70

<212> PRT

<213> Nguwdi tinh khén

<400> 1

Gly Pro Glu Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe

1 5 10 15

Val Cys Gly Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly
20 25 30

Ser Ser Ser Arg Arg Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys
35 40 45

Phe Arg Ser Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu
50 55 60

Lys Pro Ala Lys Ser Ala
65 70



48479

2100 2

211> 1367

<212> PRT

<213> Nguw¢i tinh khén

<400> 2
Met Lys Ser Gly Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly Leu

1 5 10 15

Leu Phe Leu Ser Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu Ile
20 25 30

Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Tyr GIn GIn Leu Lys Arg
35 40 45

Leu Glu Asn Cys Thr Val Ile Glu Gly Tyr Leu His Ile Leu Leu Ile
50 55 60

Ser Lys Ala Glu Asp Tyr Arg Ser Tyr Arg Phe Pro Lys Leu Thr Val
65 70 75 80

Ile Thr Glu Tyr Leu Leu Leu Phe Arg Val Ala Gly Leu Glu Ser Leu
85 90 95

Gly Asp Leu Phe Pro Asn Leu Thr Val Ile Arg Gly Trp Lys Leu Phe
100 105 110
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Tyr Asn Tyr Ala Leu
115

Gly Leu Tyr Asn Leu
130

Lys Asn Ala Asp Leu
145

Leu Asp Ala Val Ser
165

Glu Cys Gly Asp Leu
180

Glu Lys Thr Thr Ile
195

Asn Arg Cys GIn Lys
210

Thr Glu Asn Asn Glu
225

Ala Pro Asp Asn Asp
245

48479

Val Ile Phe Glu Met Thr Asn Leu Lys Asp Ile
120 125

Arg Asn Ile Thr Arg Gly Ala Ile Arg Ile Glu
135 140

Cys Tyr Leu Ser Thr Val Asp Trp Ser Leu Ile
150 155 160

Asn Asn Tyr Ile Val Gly Asn Lys Pro Pro Lys
170 175

Cys Pro Gly Thr Met Glu Glu Lys Pro Met Cys
185 190

Asn Asn Glu Tyr Asn Tyr Arg Cys Trp Thr Thr
200 205

Met Cys Pro Ser Thr Cys Gly Lys Arg Ala Cys
215 220

Cys Cys His Pro Glu Cys Leu Gly Ser Cys Ser
230 235 240

Thr Ala Cys Val Ala Cys Arg His Tyr Tyr Tyr
250 255
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Ala Gly Val Gys
260

Gly Trp Arg Cys
275

Glu Ser Ser Asp
290

GIn Glu Cys Pro
305

Cys Ile Pro Cys

Lys Thr Lys Thr
340

Cys Thr Ile Phe
355

Asn [le Ala Ser
370

Thr Gly Tyr Val
385

48479

Val Pro Ala Cys Pro Pro Asn Thr Tyr Arg Phe Glu
265 2170

Val Asp Arg Asp Phe Cys Ala Asn Ile Leu Ser Ala
280 285

Ser Glu Gly Phe Val Ile His Asp Gly Glu Cys Met
295 300

Ser Gly Phe Ile Arg Asn Gly Ser GIn Ser Met Tyr
310 315 320

Glu Gly Pro Cys Pro Lys Val Cys Glu Glu Glu Lys
325 330 335

Ile Asp Ser Val Thr Ser Ala GIn Met Leu GIn Gly
345 350

Lys Gly Asn Leu Leu Ile Asn Ile Arg Arg Gly Asn
360 365

Glu Leu Glu Asn Phe Met Gly Leu Ile Glu Val Val
375 380

Lys Ile Arg His Ser His Ala Leu Val Ser Leu Ser
390 395 400
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Phe Leu Lys

Asn Tyr Ser

Asp Trp Asp
435

Ala Phe Asn
450

Val Thr Gly
465

Asn Asn Gly

Ser Thr Thr

Arg Pro Pro
515

Glu Ala Pro
530

48479

Asn Leu Arg Leu Ile Leu Gly Glu Glu GIn Leu Glu Gly
405 410 415

Phe Tyr Val Leu Asp Asn GIn Asn Leu Gin GIn Leu Trp
420 425 430

His Arg Asn Leu Thr Ile Lys Ala Gly Lys Met Tyr Phe
440 445

Pro Lys Leu Cys Val Ser Glu Ile Tyr Arg Met Glu Glu
455 460

Thr Lys Gly Arg GIn Ser Lys Gly Asp Ile Asn Thr Arg
470 475 480

Glu Arg Ala Ser Cys Glu Ser Asp Val Leu His Phe Thr
485 490 495

Thr Ser Lys Asn Arg Ile Ile Ile Thr Trp His Arg Tyr
500 505 510

Asp Tyr Arg Asp Leu Ile Ser Phe Thr Val Tyr Tyr Lys
520 525

Phe Lys Asn Val Thr Glu Tyr Asp Gly GIn Asp Ala Cys
535 540

114/224



48479

Gly Ser Asn Ser Trp Asn Met Val Asp
545 550

Asp Val Glu Pro Gly Ile Leu Leu His
565

Tyr Ala Val Tyr Val Lys Ala Val Thr
580 585

His Ile Arg Gly Ala Lys Ser Glu Ile
595 600

Ser Val Pro Ser Ile Pro Leu Asp Val
610 615

Ser GIn Leu Ile Val Lys Trp Asn Pro
625 630

Leu Ser Tyr Tyr Ile Val Arg Trp GIn
645

Leu Tyr Arg His Asn Tyr Cys Ser Lys
660 665

Tyr Ala Asp Gly Thr Ile Asp Ile Glu
675 680

Val Asp
555

Gly Leu
570

Leu Thr

Leu Tyr

Leu Ser

Pro Ser

635

Arg GIn
650

Asp Lys

Glu Val

Leu Pro Pro Asn Lys
560

Lys Pro Trp Thr GIn
575

Met Val Glu Asn Asp
590

[le Arg Thr Asn Ala
605

Ala Ser Asn Ser Ser
620

Leu Pro Asn Gly Asn
640

Pro Gln Asp Gly Tyr
655

[le Pro Ile Arg Lys
670

Thr Glu Asn Pro Lys
685
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Thr Glu Val Cys Gly
690

Thr Glu Ala Glu Lys
705

Val Phe Glu Asn Phe
725

Arg Lys Arg Arg Asp
740

Arg Ser Arg Asn Thr
755

Glu Glu Leu Glu Thr
770

Lys Glu Arg Thr Val
785

[le Asp Ile His Ser
805

Gly Glu
695

48479

GIn Ala Glu Lys Glu Glu

1710

Leu His

Val Met

115

Asn Ser [le Phe

130

Ala Asn

145

Thr Ala Ala Asp Thr Tyr

Glu Tyr
775

Ile Ser
790

Cys Asn

Pro Phe Phe Glu

795

810

Lys Gly Pro Cys Cys Ala Cys Pro Lys

100

Ala Glu Tyr Arg Lys
720

Val Pro Arg Pro Glu
735

Thr Thr Met Ser Ser
750

Asn Ile Thr Asp Pro
765

Ser Arg Val Asp Asn
780

Asn Leu Arg Pro Phe Thr Leu Tyr Arg

800

His Glu Ala Glu Lys Leu Gly Cys Ser

815

Ala Ser Asn Phe Val Phe Ala Arg Thr Met Pro Ala Glu Gly Ala Asp

820

825

830
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Asp Ile Pro Gly Pro Val Thr Trp Glu Pro Arg Pro Glu Asn Ser Ile
835 840 845

Phe Leu Lys Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu Ile Leu Met
850 855 860

Tyr Glu Ile Lys Tyr Gly Ser Gln Val Glu Asp GIn Arg Glu Cys Val
865 870 875 880

Ser Arg Gln Glu Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Asn Arg Leu
885 890 895

Asn Pro Gly Asn Tyr Thr Ala Arg Ile Gln Ala Thr Ser Leu Ser Gly
900 905 910

Asn Gly Ser Trp Thr Asp Pro Val Phe Phe Tyr Val Gln Ala Lys Thr
915 920 925

Gly Tyr Glu Asn Phe Ile His Leu Ile Ile Ala Leu Pro Val Ala Val
930 935 940

Leu Leu Ile Val Gly Gly Leu Val Ile Met Leu Tyr Val Phe His Arg
945 950 955 960

Lys Arg Asn Asn Ser Arg Leu Gly Asn Gly Val Leu Tyr Ala Ser Val
965 970 975
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Asn Pro Glu Tyr Phe Ser Ala Ala Asp Val Tyr Val Pro Asp Glu Trp
980 985 990

Glu Val Ala Arg Glu Lys Ile Thr Met Ser Arg Glu Leu Gly GIn Gly

995 1000 1005

Ser Phe Gly Met Val Tyr Glu Gly Val Ala Lys Gly Val Val Lys
1010 1015 1020

Asp Glu Pro Glu Thr Arg Val Ala Ile Lys Thr Val Asn Glu Ala
1025 1030 1035

Ala Ser Met Arg Glu Arg Ile Glu Phe Leu Asn Glu Ala Ser Val
1040 1045 1050

Met Lys Glu Phe Asn Cys His His Val Val Arg Leu Leu Gly Val
1055 1060 1065

Val Ser Gln Gly GIn Pro Thr Leu Val Ile Met Glu Leu Met Thr
1070 1075 1080

Arg Gly Asp Leu Lys Ser Tyr Leu Arg Ser Leu Arg Pro Glu Met
1085 1090 1095

Glu Asn Asn Pro Val Leu Ala Pro Pro Ser Leu Ser Lys Met [le
1100 1105 1110
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Gln

Asn

Ala

Asp

Leu

Phe

Glu

Glu

Pro

48479

Met Ala Gly Glu Ile Ala Asp Gly Met Ala Tyr Leu Asn Ala
1115 1120 1125

Lys Phe Val His Arg Asp Leu Ala Ala Arg Asn Cys Met Val
1130 1135 1140

Glu Asp Phe Thr Val Lys Ile Gly Asp Phe Gly Met Thr Arg
1145 1150 1155

Ile Tyr Glu Thr Asp Tyr Tyr Arg Lys Gly Gly Lys Gly Leu
1160 1165 1170

Pro Val Arg Trp Met Ser Pro Glu Ser Leu Lys Asp Gly Val
1175 1180 1185

Thr Thr Tyr Ser Asp Val Trp Ser Phe Gly Val Val Leu Trp
1190 1195 1200

Ile Ala Thr Leu Ala Glu Gln Pro Tyr GIn Gly Leu Ser Asn
1205 1210 1215

GIn Val Leu Arg Phe Val Met Glu Gly Gly Leu Leu Asp Lys
1220 1225 1230

Asp Asn Cys Pro Asp Met Leu Phe Glu Leu Met Arg Met Cys
1235 1240 1245

10
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Trp

Ser

Phe

Asp

Ala

Lys

Ser

Lys

48479

GIn Tyr Asn Pro Lys Met Arg Pro Ser Phe Leu Glu Ile Ile
1250 1255 1260

Ser Ile Lys Glu GIu.Met Glu Pro Gly Phe Arg Glu Val Ser
1265 1270 1275

Tyr Tyr Ser Glu Glu Asn Lys Leu Pro Glu Pro Glu Glu Leu
1280 1285 1290

Leu Glu Pro Glu Asn Met Glu Ser Val Pro Leu Asp Pro Ser
1295 1300 1305

Ser Ser Ser Ser Leu Pro Leu Pro Asp Arg His Ser Gly His
1310 1315 1320

Ala Glu Asn Gly Pro Gly Pro Gly Val Leu Val Leu Arg Ala
1325 1330 1335

Phe Asp Glu Arg GIn Pro Tyr Ala His Met Asn Gly Gly Arg
1340 1345 1350

Asn Glu Arg Ala Leu Pro Leu Pro GlIn Ser Ser Thr Cys

1355 1360 1365

11
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210> 3
Q211> 5
212> PRT

<213> Chudt nhat nha
<400> 3
Ser Tyr Trp Met His

1 5

210> 4

Q11> 11

<212> PRT

<213> Chuét nhat nha

400> 4
Glu Thr Asn Pro Ser Asn Ser Val Thr Asn Tyr Asn Glu Lys Phe Lys

1 5 10 15

Ser

210> 5

211> 8

<212> PRT

<213> Chuét nhat nha

<400> 5

Gly Arg Gly Arg Gly Phe Ala Tyr
1 5

12
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<210> 6
Q11> 1

212> PRT
<213> Chudt nhit nha

<400> 6

Arg Ala Ser GIn Asn Ile Asn Phe Trp Leu Ser
1 5 10

Q10> 7
RO
<212> PRT
<213> Chuét nhat nha

<400> 7

Lys Ala Ser Asn Leu His Thr
1 5

210> 8
Q11> 9
<212> PRT
<213> Chudt nhat nha

<400> 8
Leu GIn Gly GIn Ser Tyr Pro Tyr Thr

1 5

210> 9

Q211> 117

<212> PRT

<213> Chudt nhat nha

13
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<400> 9

GIn Ile Gln Leu GIn GIn Pro Gly Ala Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Leu Ser Cys Lys Ala Pro Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Trp Met His Trp Val Lys Gin Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly Glu Thr Asn Pro Ser Asn Ser Val Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys Ser Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 15 80

Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Thr Ile Gly Arg Gly Arg Gly Phe Ala Tyr Trp Gly GIn Gly Thr Leu
100 105 110

Val Thr Val Ser Ala
115

14
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<210> 10

Q211> 107
212> PRT
<213> Chubt nhat nha

<400> 10
Asp Ile GIn Met Asn GIn Ser Pro Ser Ser

1 5 10

Asp Thr Ile Thr Ile Thr Cys Arg Ala Ser
20 25

Leu Ser Trp Cys Gln GIn Lys Pro Gly Asn
35 40

Tyr Lys Ala Ser Asn Leu His Thr Gly Val
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70

Glu Asp Ile Ala Thr Tyr Tyr Cys Leu GIn
85 90

Leu Ser Ala Ser Leu Gly

Gln Asn Ile Asn Phe Trp

[le Pro Lys Leu Leu Ile

Pro Ser Arg Phe Ser Gly

Ile Ser Ser Leu GIn Pro

75

Gly GIn Ser Tyr Pro Tyr

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105

15

60

45

30

15

95

80
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<210> 11
211> 1367

<212> PRT
<213> Chubt lang nha

<400> 11
Met Lys Ser Gly Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly Leu

1 5 10 15

Leu Phe Leu Ser Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu lle
20 25 30

Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Tyr Gln GlIn Leu Lys Arg
35 40 45

Leu Glu Asn Cys Thr Val Ile Glu Gly Tyr Leu His Ile Leu Leu Ile
50 55 60

Ser Lys Ala Glu Asp Tyr Arg Ser Tyr Arg Phe Pro Lys Leu Thr Val
65 70 75 80

Ile Thr Glu Tyr Leu Leu Leu Phe Arg Val Ala Gly Leu Glu Ser Leu
85 90 95

Gly Asp Leu Phe Pro Asn Leu Thr Val Ile Arg Gly Trp Lys Leu Phe
100 105 110

Tyr Asn Tyr Ala Leu Val Ile Phe Glu Met Thr Asn Leu Lys Asp Ile
115 120 125

16
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Gly Leu Tyr Asn
130

Lys Asn Ala Asp
145

Leu Asp Ala Val

Glu Cys Gly Asp
180

Glu Lys Thr Thr
195

Asn Arg Cys Gln
210

Thr Glu Tyr Gln
225

Ala Pro Asp Asp

Leu Arg Asn
135

Leu Cys Tyr
150

Ser Asn Asn
165

48479

Ile Thr Arg Gly Ala Ile Arg lle Glu

Leu Ser Thr

Tyr Ile Val

170

Leu Cys Pro Gly Thr Met

[le Asn Asn

Lys Met Cys
215

Glu Cys Gys
230

Asp Thr Ala
245

Ala Gly Ile Cys Val Pro Ala

260

185

Glu Tyr
200

Pro Ser

His Pro

Asn

Ala

Glu

140

Val Asp Trp Ser Leu Ile

155

160

Gly Asn Lys Ser Pro Lys

175

Glu Glu Lys Pro Leu Cys

190

Tyr Arg Cys Trp Thr Thr

205

Cys Gly Lys Arg Ala Cys

220

Cys Leu Gly Ser Cys His

235

240

Cys Val Ala Cys Arg His Phe Tyr Tyr

250

255

Cys Pro Pro Gly Thr Tyr Arg Phe Glu

265

17

270
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Gly Trp Arg Cys Val His Arg Asp Phe Cys Ala
275 280

Glu Ser Ser Asp Ser Glu Gly Phe Val Ile His
290 295

Gln Glu Cys Pro Ser Gly Phe Ile Arg Asn Gly
305 310 315

Cys Ile Pro Cys Glu Gly Pro Cys Pro Lys Val
325 330

Lys Thr Lys Thr Ile Asp Ser Val Thr Ser Ala
340 345

Cys Thr Ile Phe Lys Gly Asn Leu Leu Ile Asn
355 360

Asn Ile Ala Ser Glu Leu Glu Asn Phe Met Gly
370 375

Thr Gly Tyr Val Lys Ile Arg His Ser His Ala
385 390 395

Phe Leu Lys Asn Leu Arg Leu lle Leu Gly Glu
405 410

18

Asn Ile Pro Asn Ala
285

Asp Gly Glu Cys Met
300

Ser Gln Ser Met Tyr
320

Cys Glu Glu Glu Lys
335

Gln Met Leu GIn Gly
350

Ile Arg Arg Gly Asn
365

Leu Ile Glu Val Val
380

Leu Val Ser Leu Ser
400

Glu GIn Leu Glu Gly
415
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Asn Tyr Ser

Asp Trp Asp
435

Ala Phe Asn
450

Val Thr Gly
465

Asn Asn Gly

Ser Thr Thr

Arg Pro Pro
515

Glu Ala Pro
530

Gly Ser Asn
545

48479

Phe Tyr Val Leu Asp Asn GIn
420 425

His Arg Asn Leu Thr Ile Lys
440

Pro Lys Leu Cys Val Ser Glu
455

Thr Lys Gly Arg GIn Ser Lys
470

Glu Arg Ala Ser Cys Glu Ser

Asn Leu Gln GIn Leu Trp
430

Ser Gly Lys Met Tyr Phe
445

Ile Tyr Arg Met Glu Glu
460

Gly Asp Ile Asn Thr Arg
475 480

Asp Val Leu Arg Phe Thr

485 490 495

Thr Ser Lys Asn Arg Ile Ile Ile Thr Trp His Arg Tyr

500 505

Asp Tyr Arg Asp Leu Ile Ser
520

Phe Lys Asn Val Thr Glu Tyr
535

Ser Trp Asn Met Val Asp Val
550

510

Phe Thr Val Tyr Tyr Lys
525

Asp Gly GIn Asp Ala Cys
540

Asp Leu Pro Pro Asn Lys
555 560

19
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Asp Ala Glu Pro Gly Ile Leu Leu His Gly Leu
565 570

Tyr Ala Val Tyr Val Lys Ala Val Thr Leu Thr
580 585

His Ile Arg Gly Ala Lys Ser Glu Ile Leu Tyr
595 600

Ser Val Pro Ser Ile Pro Leu Asp Val Leu Ser
610 615

Ser GIn Leu Ile Val Lys Trp Asn Pro Pro Ser
625 630 635

Leu Ser Tyr Tyr Ile Val Arg Trp GIn Arg GIn
645 650

Leu Tyr Arg His Asn Tyr Cys Ser Lys Asp Lys
660 665

Tyr Ala Asp Gly Thr Ile Asp Val Glu Glu Val
675 630

Thr Glu Val Cys Gly Gly Glu Lys Gly Pro Cys
690 695

20

Lys Pro Trp Thr GIn
575

Met Val Glu Asn Asp
590

[le Arg Thr Asn Ala
605

Ala Ser Asn Ser Ser
620

Leu Pro Asn Gly Asn
640

Pro GIn Asp Ser Tyr
655

Ile Pro Ile Arg Lys
670

Thr Glu Asn Pro Lys
685

Cys Ala Cys Pro Lys
700
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Thr Glu Ala Glu Lys Gln Ala Glu Lys Glu Giu Ala Glu Tyr Arg Lys
705 70 715 720

Val Phe Glu Asn Phe Leu His Asn Ser Ile Phe Val Pro Arg Pro Glu
725 730 135

Arg Arg Arg Arg Asp Val Ala GIn Met Ala Asn Thr Thr Met Ser Ser
740 145 750

Arg Ser Arg Asn Thr Thr Val Ala Asp Thr Tyr Asn Ala Thr Asp Pro
755 760 765

Glu Glu Leu Glu Thr Glu Tyr Pro Phe Phe Glu Ser Arg Val Asp Asn
770 775 780

Lys Glu Arg Thr Val Ile Ser Asn Leu Arg Pro Phe Thr Leu Tyr Arg
785 790 795 800

Ile Asp Ile His Ser Cys Asn His Glu Ala Glu Lys Leu Gly Cys Ser
805 810 815

Ala Ser Asn Phe Val Phe Ala Arg Thr Met Pro Ala Glu Gly Ala Asp
820 825 830

Asp Ile Pro Gly Pro Val Thr Trp Glu Ala Arg Pro Glu Asn Ser Ile
835 840 845

21
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Phe Leu Lys Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu Ile Leu Met
850 855 860

Tyr Glu Ile Lys Tyr Gly Ser Gln Val Glu Asp GIn Arg Glu Cys Val
865 870 875 880

Ser Arg GIn Glu Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Ser Arg Leu
885 890 895

Asn Pro Gly Asn Tyr Thr Ala Arg Ile GIn Ala Thr Ser Leu Ser Gly
900 905 910

Asn Gly Ser Trp Thr Asp Pro Val Phe Phe Tyr Val Pro Ala Lys Thr
915 920 925

Thr Tyr Glu Asn Phe Ile His Leu Ile Ile Ala Leu Pro Val Ala Ile
930 935 940

Leu Leu Ile Val Ala Gly Leu Ala Ile Met Leu Tyr Val Phe His Arg
945 950 955 960

Lys Arg Asn Ser Ser Arg Leu Gly Asn Gly Val Leu Tyr Ala Ser Val
965 970 975

Asn Pro Glu Tyr Phe Ser Ala Ala Asp Val Tyr Val Pro Asp Glu Trp
980 985 990

22
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Glu Val Ala Arg Glu Lys Ile Thr Met Ser Arg Glu Leu Gly GIn Gly

995 1000 1005

Ser Phe Gly Met Val Tyr Glu Gly Val Ala Lys Gly Val Val Lys
1010 1015 1020

Asp Glu Pro Glu Thr Arg Val Ala Ile Lys Thr Val Asn Glu Ala
1025 1030 1035

Ala Ser Met Arg Glu Arg Ile Glu Phe Leu Asn Glu Ala Ser Val
1040 1045 1050

Met Lys Glu Phe Asn Cys His His Val Val Arg Leu Leu Gly Val
1055 1060 1065

Val Ser Gln Gly GIn Pro Thr Leu Val Ile Met Glu Leu Met Thr
1070 1075 1080

Arg Gly Asp Leu Lys Ser Tyr Leu Arg Ser Leu Arg Pro Glu Val
1085 1090 1095

Glu Asn Ser Pro Ile Leu Ala Pro Pro Ser Leu Ser Lys Met Ile
1100 1105 1110

GIn Met Ala Gly Glu Ile Ala Asp Gly Met Ala Tyr Leu Asn Ala
1115 1120 1125

23
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Asn

Ala

Asp

Leu

Phe

Glu

Glu

Pro

Lys Phe Val His Arg
1130

Glu Asp Phe Thr Val
1145

Ile Tyr Glu Thr Asp
1160

Pro Val Arg Trp Met
1175

Thr Thr His Ser Asp
1190

Ile Ala Thr Leu Ala
1205

Gln Val Leu Arg Phe
1220

Asp Asn Cys Pro Asp
1235

48479

Asp Leu Ala Ala Arg Asn Cys Met Val
1135 1140

Lys Ile Gly Asp Phe Gly Met Thr Arg
1150 1155

Tyr Tyr Arg Lys Gly Gly Lys Gly Leu
1165 1170

Ser Pro Glu Ser Leu Lys Asp Gly Val
1180 1185

Val Trp Ser Phe Gly Val Val Leu Trp
1195 1200

Glu GIn Pro Tyr Gln Gly Leu Ser Asn
1210 1215

Val Met Glu Gly Gly Leu Leu Asp Lys
1225 1230

Met Leu Phe Glu Leu Met Arg Met Cys
1240 1245

Trp GIn Tyr Asn Pro Lys Met Arg Pro Ser Phe Leu Glu [le Ile

1250

1255 1260

24
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Ser Ser Val Lys Asp Glu Leu Glu Ala Gly Phe Arg Glu Val Ser
1265

Phe Tyr

Tyr Ser Glu Glu

1280

Asp Leu Glu Pro Glu Asn

129

Ala Ser
131

Lys Gly Glu Asn Gly Pro

132

Ser Phe Asp Glu Arg Gln

134

Thr Asn Glu Arg Ala Leu

135

<210>
211>
212>
213>

<400>

5

Ser Ser Ser Leu

0

5

0

5

12

1367

PRT

Khi dudi da

12

1270 1275

Asn Lys Pro Pro Glu Pro Glu Glu Leu
1285 1290

Met Glu Ser Val Pro Leu Asp Pro Ser
1300 1305

Pro Pro Pro Asp Arg His Ser Gly His
1315 1320

Gly Pro Gly Val Leu Val Leu Arg Ala
1330 1335

Pro Tyr Ala His Met Asn Gly Gly Arg
1345 1350

Pro Leu Pro GIn Ser Ser Thr Cys
1360 1365

25
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Met Lys Ser Gly Ser Gly Glu Gly Ser Pro Thr Ser Leu Trp Gly Leu
1 5 10 15

Leu Phe Leu Ser Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu Ile
20 25 30

Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Tyr GIn GIn Leu Lys Arg
35 40 45

Leu Glu Asn Cys Thr Val Ile Glu Gly Tyr Leu His Ile Leu Leu Ile
50 55 60

Ser Lys Ala Glu Asp Tyr Arg Ser Tyr Arg Phe Pro Lys Leu Thr Val
65 70 15 80

Ile Thr Glu Tyr Leu Leu Leu Phe Arg Val Ala Gly Leu Glu Ser Leu
85 90 95

Gly Asp Leu Phe Pro Asn Leu»ThrVVal Ile Arg Gly Trp Lys Leu Phe
100 105 110

Tyr Asn Tyr Ala Leu Val Ile Phe Glu Met Thr Asn Leu Lys Asp Ile
115 120 125

Gly Leu Tyr Asn Leu Arg Asn Ile Thr Arg Gly Ala Ile Arg Ile Glu
130 135 140

26

135/224



Lys Asn Ala Asp Leu
145

Leu Asp Ala Val Ser
165

Glu Cys Gly Asp Leu
180

Glu Lys Thr Thr Ile
195

Asn Arg Cys GIn Lys
210

Thr Glu Asn Asn Glu
225

Ala Pro Asp Asn Asp
245

Ala Gly Val Cys Val
260

Gly Trp Arg Cys Val
275

48479

Cys Tyr Leu Ser Thr Val
150 155

Asn Asn Tyr Ile Val Gly
170

Cys Pro Gly Thr Met Glu
185

Asn Asn Glu Tyr Asn Tyr
200

Met Cys Pro Ser Ala Cys
215

Cys Cys His Pro Glu Cys
230 235

Thr Ala Cys Val Ala Cys
250

Pro Ala Gys Pro Pro Asn
265

Asp Arg Asp Phe Cys Ala
280

27

Asp Trp Ser Leu Ile
160

Asn Lys Pro Pro Lys
175

Glu Lys Pro Met Cys
190

Arg Cys Trp Thr Thr
205

Gly Lys Arg Ala Cys
220

Leu Gly Ser Cys Ser
240

Arg His Tyr Tyr Tyr
255

Thr Tyr Arg Phe Glu
270

Asn Ile Leu Ser Ala
285
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Glu Ser Ser Asp Ser
290

GIn Glu Cys Pro Ser
305

Cys Ile Pro Cys Glu
325

Lys Thr Lys Thr Ile
340

Cys Thr Ile Phe Lys
355

Asn Ile Ala Ser Glu
370

Thr Gly Tyr Val Lys
385

Phe Leu Lys Asn Leu
405

Asn Tyr Ser Phe Tyr
420

48479

Glu Gly Phe Val Ile His Asp Gly Glu Cys Met
295 300

Gly Phe Ile Arg Asn Gly Ser Gln Ser Met Tyr
310 315 320

Gly Pro Cys Pro Lys Val Cys Glu Glu Glu Lys
330 335

Asp Ser Val Thr Ser Ala GIn Met Leu Gin Gly
345 350

Gly Asn Leu Leu Ile Asn Ile Arg Arg Gly Asn
360 365

Leu Glu Asn Phe Met Gly Leu Ile Glu Val Val
375 380

Ile Arg His Ser His Ala Leu Val Ser Leu Ser
390 395 400

Arg Leu Ile Leu Gly Glu Glu GIn Leu Glu Gly
410 415

Val Leu Asp Asn GIn Asn Leu GIn GIn Leu Trp
425 430

28
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Asp Trp Asp His Arg Asn Leu Thr
435 440

Ala Phe Asn Pro Lys Leu Cys Val
450 455

Val Thr Gly Thr Lys Gly Arg GIn
465 470

Asn Asn Gly Glu Arg Ala Ser Cys
485

Ser Thr Thr Thr Trp Lys Asn Arg
500

Arg Pro Pro Asp Tyr Arg Asp Leu
515 520

Glu Ala Pro Phe Lys Asn Val Thr
530 535

Gly Ser Asn Ser Trp Asn Met Val
545 550

Asp Val Glu Pro Gly Ile Leu Leu
565

48479

Ile Lys Ala Gly Lys Met Tyr Phe
445

Ser Glu Ile Tyr Arg Met Glu Glu
460

Ser Lys Gly Asp Ile Asn Thr Arg
475 480

Glu Ser Asp Val Leu His Phe Thr
490 495

Ile Ile Ile Thr Trp His Arg Tyr
505 510

Ile Ser Phe Thr Val Tyr Tyr Lys
525

Glu Tyr Asp Gly GIn Asp Ala Cys
540

Asp Val Asp Leu Pro Pro Asn Lys
555 560

His Gly Leu Lys Pro Trp Thr GIn
570 575
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Tyr Ala Val Tyr Val Lys Ala Val Thr
580 585

His Ile Arg Gly Ala Lys Ser Glu [le
595 600

Ser Val Pro Ser Ile Pro Leu Asp Val
610 615

Ser Gln Leu Ile Val Lys Trp Asn Pro
625 630

Leu Ser Tyr Tyr Ile Val Arg Trp GIn
645

Leu Tyr Arg His Asn Tyr Cys Ser Lys
660 665

Tyr Ala Asp Gly Thr 1le Asp Ile Glu
675 680

Thr Glu Val Cys Gly Gly Glu Lys Gly
690 695

Thr Glu Ala Glu Lys GIn Ala Glu Lys
705 710

48479

Leu Thr Met Val Glu Asn Asp
590

Leu Tyr Ile Arg Thr Asn Ala
605

Leu Ser Ala Ser Asn Ser Ser
620

Pro Ser Leu Pro Asn Gly Asn
635 640

Arg GIn Pro GIn Asp Gly Tyr
650 655

Asp Lys Ile Pro Ile Arg Lys
670

Glu Val Thr Glu Asn Pro Lys
685

Pro Cys Cys Ala Gys Pro Lys
700

Glu Glu Ala Glu Tyr Arg Lys
715 720
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Val Phe Glu Ash Phe Leu His Asn Ser Ile Phe Val Pro Arg Pro Glu
125 730 735

Arg Lys Arg Arg Asp Val Met GIn Val Ala Asn Thr Thr Met Ser Ser
740 745 750

Arg Ser Arg Asn Thr Thr Val Ala Asp Thr Tyr Asn Ile Thr Asp Leu

155 160 165

Glu Glu Leu Glu Thr Glu Tyr Pro Phe Phe Glu Ser Arg Val Asp Asn
710 175 780

Lys Glu Arg Thr Val Ile Ser Asn Leu Arg Pro Phe Thr Leu Tyr Arg
785 790 795 800

Ile Asp Ile His Ser Cys Asn His Glu Ala Glu Lys Leu Gly Cys Ser
805 810 815

Ala Ser. Asn Phe Val Phe Ala Arg Thr Met Pro Ala Glu Gly Ala Asp
820 825 830

Asp Ile Pro Gly Pro Val Thr Trp Glu Pro Arg Pro Glu Asn Ser Ile
835 840 845

Phe Leu Lys Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu Ile Leu Met
850 855 860
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Tyr Glu Ile Lys Tyr
865

Ser Arg GIn Glu Tyr
885

Asn Pro Gly Asn Tyr
900

Asn Gly Sér Trp Thr
915

Gly Tyr Glu Asn Phe
930

Leu Leu Ile Val Gly
945

Lys Arg Asn Asn Ser
965

48479

815

Arg Lys Tyr Gly Gly Ala

890

Thr Ala Arg Ile GIn Ala

905

Asp Pro Val Phe Phe Tyr

920

Ile His Leu Ile Ile Ala

935

Gly Leu Val Ile Met Leu

955

Arg Leu Gly Asn Gly Val

970

Asn Pro Glu Tyr Phe Ser Ala Ala Asp Val Tyr

980

Glu Val Ala Arg Glu Lys Ile Thr

995

985

1000

32

Gly Ser GIn Val Glu Asp GIn Arg Glu Cys Val

880

Lys Leu Asn Arg Leu
895

Thr Ser Leu Ser Gly
910

Val Gln Ala Lys Thr
925

Leu Pro Val Ala Val
940

Tyr Val Phe His Arg
960

Leu Tyr Ala Ser Val
975

Val Pro Asp Glu Trp
990

Met Ser Arg Glu Leu Gly GIn Gly

1005
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Ser

Asp

Ala

Met

Val

Arg

Glu

Gln

Asn

48479

Phe Gly Met Val Tyr Glu Gly Val Ala Lys Gly Val Val Lys
1010 1015 1020

Glu Pro Glu Thr Arg Val Ala Ile Lys Thr Val Asn Glu Ala
1025 1030 1035

Ser Met Arg Glu Arg Ile Glu Phe Leu Asn Glu Ala Ser Val
1040 1045 1050

Lys Glu Phe Asn Cys His His Val Val Arg Leu Leu Gly Val
1055 1060 1065

Ser GlIn Gly Gln Pro Thr Leu Val Ile Met Glu Leu Met Thr
1070 1075 1080

Gly Asp Leu Lys Ser Tyr Leu Arg Ser Leu Arg Pro Glu Met
1085 1090 1095

Asn Asn Pro Val Leu Ala Pro Pro Ser Leu Ser Lys Met Ile
1100 ‘ 1105 : 1110

Met Ala Gly Glu Ile Ala Asp Gly Met Ala Tyr Leu Asn Ala
1115 1120 1125

Lys Phe Val His Arg Asp Leu Ala Ala Arg Asn Cys Met Val
1130 1135 1140

33

142/224



Ala

Asp

Leu

Phe

Glu

Glu

Pro

Trp

Ser

48479

Glu Asp Phe Thr Val Lys [Ile Gly Asp Phe Gly Met Thr Arg
1145 1150 1155
Ile Tyr Glu Thr Asp Tyr Tyr Arg Lys Gly Gly Lys Gly Leu
1160 1165 1170
Pro Val Arg Trp Met Ser Pro Glu Ser Leu Lys Asp Gly Val
1175 1180 1185
Thr Thr Tyr Ser Asp Val Trp Ser Phe Gly Val Val Leu Trp
1190 1195 1200
Ile Ala Thr Leu Ala Glu GlIn Pro Tyr Gln Gly Leu Ser Asn
1205 1210 1215
GIn Val Leu Arg Phe Val Met Glu Gly Gly Leu Leu Asp Lys
1220 1225 1230
Asp Asn Cys Pro Asp Met Leu Phe Glu Leu Met Arg Met Cys
1235 1240 1245
GIn Tyr Asn Pro Lys Met Arg Pro Ser Phe Leu Glu Ile Ile
1250 1255 1260
Ser Ile Lys Asp Glu Met Glu Pro Gly Phe Arg Glu Val Ser

1265 1210 1275

34
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Phe Tyr Tyr

1280

Asp Leu Glu

1295

Ala Ser

48479 1441224

Ser Glu Glu Asn Lys Leu Pro Glu Pro Glu Glu Leu

1285 1290

Pro Glu Asn Met Glu Ser Val Pro Leu Asp Pro Ser

1300 1305

Ser Ser Ser Leu Pro Leu Pro Asp Arg His Ser Gly His

1310

Lys Ala Glu

1325

Ser Phe Asp

1340

Lys Asn Glu

1355

<210>
Q211>
212>
213>

<400>

13

1426

PRT

Thé chau Au

13

1315 1320

Asn Gly Pro Gly Pro Gly Val Leu Val Leu Arg Ala

1330 1335

Glu Arg Gln Pro Tyr Ala His Met Asn Gly Gly Arg

1345 1350

Arg Ala Leu Pro Leu Pro GIn Ser Ser Thr Cys

1360 1365

Met Lys Ser Gly Ser Gly Gly Gly Ser Arg Thr Ser Ala Trp Gly Leu

1

5

10 15

Leu Phe Leu Ser Ala Ala Leu Ser Val Trp Pro Thr Ser Gly Glu Ile

20

25 30
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Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Phe Gln GIn Leu Lys
35 40 45

Leu Glu Asn Cys Thr Val Ile Glu Gly Phe Leu His Ile Leu Leu
50 55 60

Ser Lys Ala Glu Asp Tyr Arg Asn Tyr Arg Phe Pro Lys Leu Thr
65 70 15

Ile Thr Glu Tyr Leu Leu Leu Phe Arg Val Ala Gly Leu Glu Ser
85 90 95

Gly Asp Leu Phe Pro Asn Leu Thr Val Ile Arg Gly Trp Lys Leu
100 105 110

Tyr Asn Tyr Ala Leu Val Ile Phe Glu Met Thr Asn Leu Lys Asp
115 120 125

Gly Leu Tyr Asn Leu Arg Asn Ile Thr Arg Gly Ala [le Arg 1le
130 135 140

Lys Asn Ala Asp Leu Cys Tyr Leu Ser Thr Val Asp Trp Ser Leu
145 150 155

Leu Asp Ala Val Ser Asn Asn Tyr Ile Val Gly Asn Lys Ser Pro
165 170 175

36

Arg

I[le

Val

80

Leu

Phe

I[le

Glu

Ile

160

Lys
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Glu Cys Gly Asp Met Cys Pro Gly Thr Leu Glu Glu Lys Pro Leu Cys

180

Glu Lys Thr Ala Ile Asn Asn Glu
195 200

Asn Arg Cys GIn Lys Met Cys Pro
210 215

Thr Glu Asn Asn Glu Cys Cys His
225 230

Ala Pro Asp Asp Asp Thr Ala Cys
245

Ser Gly Val Cys Val Pro Ala Cys
260

Gly Trp Arg Cys Val Asp Arg Asp
275 280

Asp Gly Gly Asp Ser Glu Gly Phe
290 295

185

Tyr

Ser

Pro

Val

190

Asn Tyr Arg Cys Trp Thr Thr
205

Ala Cys Gly Lys Arg Ala Cys
220

Glu Cys Leu Gly Ser Cys His
235 240

Ala Cys Arg His Tyr Tyr Phe
250 255

Pro Pro Asn Thr Tyr Arg Phe Glu

265

Phe

Val

210

Cys Ala Asn Ile Pro Asn Ala
285

Ile His Asp Gly Glu Cys Met
300

Gln Glu Cys Pro Ser Gly Phe Ile Arg Asn Gly Ser Gln Ser Met Phe

305 310

315 320
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Cys Ile Pro Cys Glu Gly Pro Gys Pro
325

Lys Thr Lys Thr Ile Asp Ser Val Asn
340 345

Cys Thr Ile Phe Lys Gly Asn Leu Leu
355 360

Asn 1le Ala Ser Glu Leu Glu Asn Phe
370 375

Thr Gly Tyr Val Lys Ile Ser His Ser
385 390

Phe Leu Lys Asn Leu Arg GIn Ile Leu
405

Asn Tyr Ser Phe Tyr Val Leu Asp Asn
420 425

Asp Trp Asp His Arg Asn Leu Thr Ile
435 440

Ala Phe Asn Pro Lys Leu Cys Val Ser
450 455

Lys Val
330

Ser Ala

[le Asn

Met Gly

His Ala
395

Gly Glu
410

Gln Asn

Cys Glu Glu Asp Lys

335

GIn Met Leu GIn Gly

350

Ile Arg Arg Gly Asn

365

Leu Ile Glu Val Val

380

Leu Val Ser Leu Ser

400

Glu GIn Leu Glu Gly

415

Leu GIn GIn Leu Trp

430

Lys Ala Gly Lys Met Tyr Phe

445

Glu Ile Tyr Arg Met Glu Asp

38

460
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Val Thr Gly Thr Lys Gly Arg GIn Ser Lys Gly Asp Ile Asn Thr Arg
465 470 475 480

Ash Asn Gly Glu Arg Ala Ser Cys Glu Ser Asp Ile Leu His Phe Thr
485 490 495

Ser Thr Asn Thr Trp Lys Asn Arg Ile Ile Leu Thr Trp His Arg Tyr
500 505 510

Arg Pro Pro Asp Tyr Arg Asp Leu Ile Ser Phe Thr Val Tyr Tyr Lys
515 520 525

Glu Ala Pro Phe Lys Asn Val Thr Glu Tyr Asp Gly GIn Asp Ala Cys
530 535 540

Gly Ser Asn Ser Trp Asn Met Val Asp Val Asp Leu Pro Pro Asn Lys
545 550 55 - 560

Asp Leu Glu Pro Gly Ile Leu Leu GIn Gly Leu Lys Pro Trp Thr GIn
565 570 575

Tyr Ala Val Tyr Val Lys Ala Val Thr Leu Thr Met Val Glu Asn Asp
580 585 590

His Ile Arg Gly Ala Lys Ser Glu Ile Leu Tyr Ile Arg Thr Asn Ala
595 600 605
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Ser Val Pro Ser Ile Pro Leu Asp Ile Leu Ser Ala Ser Asn Ser Ser
610 615 620

Ser GIn Leu Ile Val Lys Trp Ser Pro Pro Ser Leu Pro Asn Gly Asn
625 630 635 640

Leu Ser Tyr Tyr Ile Val Arg Trp GIn Arg GIn Pro Gin Asp Gly Tyr
645 650 655

Leu Tyr Arg His Asn Tyr Cys Ser Lys Glu Asp Lys Ile Pro Ile Arg
660 665 670

Lys Tyr Ala Asp Gly Thr Ile Asp Val Glu Glu Val Thr Glu Asn Pro
675 680 685

Lys Thr Glu Val Cys Gly Gly Glu Lys Gly Pro Cys Cys Ala Cys Pro
690 695 700

Lys Thr Glu Ala Glu Lys GIn Ala Glu Lys Glu Glu Ala Glu Tyr Arg
705 710 715 720

Lys Val Phe Glu Asn Phe Leu His Asn Ser Ile Phe Val Pro Arg Pro
725 730 135

Glu Arg Lys Arg Arg Asp Val Ala GIn Val Ala Asn Thr Thr Leu Ser
740 745 750
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Gly Arg Gly Arg Asn Gly Thr Ala Val Asp Met Tyr Asn Ser Thr Asp
755 760 765

Leu Glu Glu Leu Glu Thr Glu Tyr Pro Phe Phe Glu Thr Arg Val Asp
710 175 780

Lys Glu Ile Thr Val Ile Ser Asn Leu Arg Pro Phe Thr Ser Tyr Arg
785 790 795 800

Ile Asp Ile His Ser Cys Asn His Glu Ala Glu Lys Leu Gly Cys Ser
805 810 815

Ala Ser Asn Phe Val Phe Ala Arg Thr Lys Pro Ala Glu Gly Ala Asp
820 825 830

Asp Ile Pro Gly Pro Val Thr Trp Glu Ala Arg Pro Glu Asn Ser Ile
835 840 845

Phe Leu Lys Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu [le Leu Met
850 855 860

Tyr Glu Ile Lys Tyr Gly Ser Gln Ile Glu Asp GIn Arg Glu Cys Val
865 870 875 880

Ser Arg GIn GIn Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Asn Arg Leu
885 890 895
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48479 151/224

Asn Pro Gly Asn Tyr Thr Ala Arg Ile GIn Ala Thr Ser Leu Ser Gly
900 905 910

Asn Gly Ser Trp Thr Glu Pro Val Phe Phe Tyr Val Pro Ala Lys Ala
915 920 925

Thr Tyr Glu Ser Phe Met His Leu Ile Ile Ala Leu Pro Val Ala Ile
930 935 940

Leu Leu Ile Val Gly Gly Leu Leu Ile Val Leu Tyr Val Phe His Arg
945 950 955 960

Lys Arg Ser Asn Ser Arg Leu Gly Asn Gly Val Leu Tyr Ala Ser Val
965 970 975

Asn Pro Glu Tyr Phe Ser Ala Ala Asp Val Tyr Val Pro Asp Glu Trp
980 985 990

Glu Val Ala Arg Glu Lys Ile Thr Met Ser Arg Glu Leu Gly Gln Gly
995 1000 1005

Ser Phe Gly Met Val Tyr Glu Gly Val Ala Lys Gly Val Val Lys
1010 1015 1020

Asp Glu Pro Glu Thr Arg Val Ala Ile Lys Thr Val Asn Glu Ala
1025 1030 1035
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48479 1521224

Ala Ser Met Arg Glu Arg Ile Glu Phe Leu Asn Glu Ala Ser Val
1040 1045 1050

Met Lys Glu Phe Asn Cys His His Val Val Arg Leu Leu Gly Val
1055 1060 1065

Val Ser GIn Gly Gln Pro Thr Leu Val Ile Met Glu Leu Met Thr
1070 1075 1080

Arg Gly Asp Leu Lys Ser Tyr Leu Arg Ser Leu Arg Pro Glu Val
1085 1090 1095

Glu Ala Glu Leu GIn Arg Glu Arg GlIn Arg GIn Arg Gln Asn Phe
1100 1105 1110

Ile Arg Arg Phe Ala Pro Arg Met Ala Ala Thr Ala Arg Ala Gly
1115 1120 1125

Pro Gly Arg Ser Gln GIn Pro Gly Ala Ser Ser Gly Ser Pro Thr
1130 1135 1140

Arg Val Gln Gly Pro Lys Asp Leu Gly His Leu Pro Leu Pro Ser
1145 1150 1155

GIn Asn Arg Ala Pro Ala Pro Pro Ser Leu Ser Lys Met Ile Gln
1160 1165 1170
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Met Ala Gly Glu Ile Ala
1175

Lys Phe Val His Arg Asp
1190

Glu Asp Phe Thr Val Lys
1205

Ile Tyr Glu Thr Asp Tyr
1220

Pro Val Arg Trp Met Ser
1235

Thr Thr His Ser Asp Val
1250

Ile Ala Thr Leu Ala Glu
1265

GIn Val Leu Arg Phe Val
1280

Asp Asn Cys Pro Asp Met
1295

48479

Asp Gly Met Ala Tyr Leu Asn Ala Asn
1180 1185

Leu Ala Ala Arg Asn Cys Met Val Ala
1195 1200

Ile Gly Asp Phe Gly Met Thr Arg Asp
1210 1215

Tyr Arg Lys Gly Gly Lys Gly Leu Leu
1225 1230

Pro Glu Ser Leu Lys Asp Gly Val Phe
1240 1245

Trp Ser Phe Gly Val Val Leu Trp Glu
1255 1260

Gln Pro Tyr GIn Gly Phe Ser Asn Glu
1270 1275

Met Glu Gly Gly Leu Leu Asp Lys Pro
1285 1290

Leu Phe Glu Leu Met Arg Met Cys Trp
1300 1305

44
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Gln Tyr Asn Pro Lys Met Arg Pro Ser Phe Leu Glu Ile Ile Gly
1310 1315 1320

Ser Val Arg Asp Glu Met Glu Pro Gly Phe Arg Glu Val Ser Phe
1325 1330 1335

Tyr Tyr Ser Glu Glu Asn Lys Pro Pro Glu Ala Glu Glu Leu Asp
1340 1345 1350

Leu Glu Pro Glu Asn Met Glu Ser Val Pro Leu Asp Pro Ser Ala
1355 1360 1365

Asn Ala Ala Ala Ala Val Ala Ala Leu Gln Pro Asp Arg His Lys
1370 1375 1380

Ala Glu Asn Gly Pro Ser Ala Gly Ala Met Val Leu Arg Ala Ser
1385 1390 1395

Phe Asp Glu Arg Arg Pro Tyr Ala His Met Asn Gly Gly Arg Thr
1400 1405 1410

Asp Glu Arg Ala Leu Pro Leu Pro GIn Ser Ser Thr GCys
1415 1420 1425
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210> 14
211> 1370

<212> PRT
<213> Chubt nau

<400> 14

Met Lys Ser Gly Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly
1 5 10 15

Val Phe Leu Ser Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu
20 25 30

Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Tyr Gln GIn Leu Lys
35 40 45

Leu Glu Asn Cys Thr Val Ile Glu Gly Phe Leu His Ile Leu Leu
50 55 60

Ser Lys Ala Glu Asp Tyr Arg Ser Tyr Arg Phe Pro Lys Leu Thr
65 70 15

Ile Thr Glu Tyr Leu Leu Leu Phe Arg Val Ala Gly Leu Glu Ser
85 90 95

Gly Asp Leu Phe Pro Asn Leu Thr Val Ile Arg Gly Trp Lys Leu
100 105 110

Tyr Asn Tyr Ala Leu Val Ile Phe Glu Met Thr Asn Leu Lys Asp
115 120 125
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Leu

[le

Arg

Ile

Val

80

Leu

Phe

[le
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Gly Leu Tyr Asn Leu
130

Lys Asn Ala Asp Leu
145

Leu Asp Ala Val Ser
165

Glu Cys Gly Asp Leu
180

Glu Lys Thr Thr Ile
195

Asn Arg Cys GlIn Lys
210

Thr Glu Asn Asn Glu
225

Thr Pro Asp Asp Asn
245

Lys Gly Val GCys Val
260

48479

Arg Asn Ile Thr Arg Gly Ala Ile Arg Ile Glu

135

140

Cys Tyr Leu Ser Thr Ile Asp Trp Ser Leu Ile

150

155

160

Asn Asn Tyr Ile Val Gly Asn Lys Pro Pro Lys

170

175

Cys Pro Gly Thr Leu Glu Glu Lys Pro Met Cys

185

190

Asn Asn Glu Tyr Asn Tyr Arg Cys Trp Thr Thr

200

205

Met Cys Pro Ser Val Cys Gly Lys Arg Ala Cys

215

220

Cys Cys His Pro Glu Cys Leu Gly Ser Cys His

230

235

240

Thr Thr Cys Val Ala Cys Arg His Tyr Tyr Tyr

250

255

Pro Ala Cys Pro Pro Gly Thr Tyr Arg Phe Glu

265

47

210
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Gly Trp Arg Cys Val
275

Glu Ser Ser Asp Ser
290

GIn Glu Cys Pro Ser
305

Cys Ile Pro Cys Glu
325

Lys Lys Thr Lys Thr
340

Gly Cys Thr Ile Leu
355

Asn Asn Ile Ala Ser
370

Val Thr Gly Tyr Val
385

Ser Phe Leu Lys Asn
405

48479

Asp Arg Asp Phe Cys Ala Asn lle Pro Asn Ala
280 285

Asp Gly Phe Val Ile His Asp Gly Glu Cys Met
295 300

Gly Phe Ile Arg Asn Ser Thr GIn Ser Met Tyr
310 315 320

Gly Pro Cys Pro Lys Val Cys Gly Asp Glu Glu
330 335

Ile Asp Ser Val Thr Ser Ala GIn Met Leu Gln
345 350

Lys Gly Asn Leu Leu Ile Asn Ile Arg Arg Gly
360 365

Glu Leu Glu Asn Phe Met Gly Leu Ile Glu Val
375 380

Lys Ile Arg His Ser His Ala Leu Val Ser Leu
390 395 400

Leu Arg Leu Ile Leu Gly Glu Glu GIn Leu Glu
410 415
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Gly Asn Tyr Ser Phe Tyr Val Leu Asp
420 425

Trp Asp Trp Asn His Arg Asn Leu Thr
435 440

Phe Ala Phe Asn Pro Lys Leu Cys Val
450 455

Glu Val Thr Gly Thr Lys Gly Arg GIn
465 470

Arg Asn Asn Gly Glu Arg Ala Ser Cys
485

Thr Ser Thr Thr Thr Trp Lys Asn Arg
500 505

Tyr Arg Pro Pro Asp Tyr Arg Asp Leu
515 520

Lys Glu Ala Pro Phe Lys Asn Val Thr
530 535

Cys Gly Ser Asn Ser Trp Asn Met Val
545 550

Asn GIn Asn Leu GIn GIn Leu
430

Val Arg Ser Gly Lys Met Tyr
445

Ser Glu Ile Tyr Arg Met Glu
460

Ser Lys Gly Asp Ile Asn Thr
475 480

Glu Ser Asp Val Leu Arg Phe
490 495

[le Ile Ile Thr Trp His Arg
510

Ile Ser Phe Thr Val Tyr Tyr
525

Glu Tyr Asp Gly GIn Asp Ala
540

Asp Val Asp Leu Pro Pro Asn
555 560
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Lys Glu Gly Glu Pro Gly Ile Leu Leu His Gly Leu Lys Pro Trp Thr
565 570 575

Gln Tyr Ala Val Tyr Val Lys Ala Val Thr Leu Thr Met Val Glu Asn
580 585 590

Asp His Ile Arg Gly Ala Lys Ser Glu Ile Leu Tyr Ile Arg Thr Asn
595 600 605

Ala Ser Val Pro Ser Ile Pro Leu Asp Val Leu Ser Ala Ser Asn Ser
610 615 620

Ser Ser GIn Leu Ile Val Lys Trp Asn Pro Pro Thr Leu Pro Asn Gly
625 630 635 640

Asn Leu Ser Tyr Tyr Ile Val Arg Trp GIn Arg GIn Pro GIn Asp Gly
645 650 655

Tyr Leu Phe Arg His Asn Tyr Cys Ser Lys Asp Lys Ile Pro Ile Arg
660 665 670

Lys Tyr Ala Asp Gly Thr Ile Asp Val Glu Glu Val Thr Glu Asn Pro
675 6380 685

Lys Thr Glu Val Cys Gly Gly Asp Lys Gly Pro Cys Cys Ala Cys Pro
690 695 700
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Lys Thr Glu Ala Glu Lys Gin Ala Glu Lys Glu Glu Ala Glu Tyr Arg
705 710 715 720

Lys Val Phe Glu Asn Phe Leu His Asn Ser Ile Phe Val Pro Arg Pro
725 730 135

Glu Arg Arg Arg Arg Asp Val Leu GIn Val Ala Asn Thr Thr Met Ser
740 745 750

Ser Arg Ser Arg Asn Thr Thr Val Ala Asp Thr Tyr Asn Ile Thr Asp
755 760 765

Pro Glu Glu Phe Glu Thr Glu Tyr Pro Phe Phe Glu Ser Arg Val Asp
770 775 780

Asn Lys Glu Arg Thr Val Ile Ser Asn Leu Arg Pro Phe Thr Leu Tyr
785 790 795 800

Arg 1le Asp Ile His Ser Cys Asn His Glu Ala Glu Lys Leu Gly Cys
805 810 815

Ser Ala Ser Asn Phe Val Phe Ala Arg Thr Met Pro Ala Glu Gly Ala
820 825 830

Asp Asp lle Pro Gly Pro Val Thr Trp Glu Pro Arg Pro Glu Asn Ser
835 840 845
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Ile Phe Leu Lys Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu Ile Leu
850 855 860

Met Tyr Glu Ile Lys Tyr Gly Ser Gin Val Glu Asp GiIn Arg Glu Cys
865 870 875 880

Val Ser Arg Gln Glu Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Asn Arg
885 890 895

Leu Asn Pro Gly Asn Tyr Thr Ala Arg Ile Gin Ala Thr Ser Leu Ser
900 905 910

Gly Asn Gly Ser Trp Thr Asp Pro Val Phe Phe Tyr Val Pro Ala Lys

915 920 925

Thr Thr Tyr Glu Asn Phe Met His Leu Ile Ile Ala Leu Pro Val Ala
930 935 940

Ile Leu Leu Ile Val Gly Gly Leu Val Ile Met Leu Tyr Val Phe His
945 950 955 960

Arg Lys Arg Asn Asn Ser Arg Leu Gly Asn Gly Val Leu Tyr Ala Ser
965 970 975

Val Asn Pro Glu Tyr Phe Ser Ala Ala Asp Val Tyr Val Pro Asp Glu
980 985 990
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Trp Glu Val Ala Arg Glu Lys Ile Thr Met Asn Arg Glu Leu Gly GIn

995

Gly Ser Phe Gly Met Val
1010

Lys Asp Glu Pro Glu Thr
1025

Ala Ala Ser Met Arg Glu
1040

Val Met Lys Glu Phe Asn
1055

Val Val Ser Gln Gly GIn
1070

Thr Arg Gly Asp Leu Lys
1085

Val Glu Asn Asn Leu Val
1100

Ile GIn Met Ala Gly Glu
1115

48479

1000

Tyr Glu Gly Val Ala
1015

Arg Val Ala Ile Lys
1030

Arg TIle Glu Phe Leu
1045

Cys His His Val Val
1060

Pro Thr Leu Val Ile
1075

Ser Tyr Leu Arg Ser
1090

Leu Ile Pro Pro Ser
1105

Ile Ala Asp Gly Met
1120

53

1005

Lys Gly Val Val
1020

Thr Val Asn Glu
1035

Asn Glu Ala Ser
1050

Arg Leu Leu Gly
1065

Met Glu Leu Met
1080

Leu Arg Pro Glu
1095

Leu Ser Lys Met
1110

Ala Tyr Leu Asn
1125
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Ala

Val

Arg

Leu

Val

Trp

Asn

Lys

48479

Asn Lys Phe Val His Arg Asp Leu Ala Ala Arg Asn Cys Met
1130 1135 1140

Ala Glu Asp Phe Thr Val Lys Ile Gly Asp Phe Gly Met Thr
1145 1150 1155

Asp Ile Tyr Glu Thr Asp Tyr Tyr Arg Lys Gly Gly Lys Gly
1160 1165 1170

Leu Pro Val Arg Trp Met Ser Pro Glu Ser Leu Lys Asp Gly
1175 1180 1185

Phe Thr Thr His Ser Asp Val Trp Ser Phe Gly Val Val Leu
1190 1195 1200

Glu Ile Ala Thr Leu Ala Glu GIn Pro Tyr GIn Gly Leu Ser
1205 1210 1215

Glu GlIn Val Leu Arg Phe Val Met Glu Gly Gly Leu Leu Asp
1220 1225 1230

Pro Asp Asn Cys Pro Asp Met Leu Phe Glu Leu Met Arg Met
1235 1240 1245

Cys Trp Gln Tyr Asn Pro Lys Met Arg Pro Ser Phe Leu Glu [le

1250 1255 1260
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Ile

Ser

Leu

Pro

Arg

Leu

Gly

Thr

Gly Ser
1265

Phe Tyr
1280

Glu Met
1295

Leu Asp
1310

His Ser
1325

Arg Ala
1340

[le Lys

Tyr Ser

Glu Leu

Pro Ser

Gly His

Asp

Glu

Glu

Ala

Lys

48479

Glu Met Glu Pro Ser Phe GIn Glu Val
1270 1275

Glu Asn Lys Pro Pro Glu Pro Glu Glu
1285 1290

Leu Glu Pro Glu Asn Met Glu Ser Val
1300 1305

Ser Ser Ala Ser Leu Pro Leu Pro Glu
1315 1320

Ala Glu Asn Gly Pro Gly Val Leu Val
1330 1335

Ser Phe Asp Glu Arg Gln Pro Tyr Ala His Met Asn

1345 1350

Gly Arg Ala Asn Glu Arg Ala Leu Pro Leu Pro Gln Ser Ser

1355

Cys
1370

1360 1365
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48479

210> 15
211> 1369

<212> PRT
<213> Chudt nhat nha

<400> 15
Met Lys Ser Gly Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly

1 5 10 15

Val Phe Leu Ser Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu
20 25 30

Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Tyr Gln GIn Leu Lys
35 40 45

Leu Glu Asn Cys Thr Val Ile Glu Gly Phe Leu His Ile Leu Leu
50 55 60

Ser Lys Ala Glu Asp Tyr Arg Ser Tyr Arg Phe Pro Lys Leu Thr
65 70 75

Ile Thr Glu Tyr Leu Leu Leu Phe Arg Val Ala Gly Leu Glu Ser
85 90 95

Gly Asp Leu Phe Pro Asn Leu Thr Val Ile Arg Gly Trp Lys Leu
100 105 110

Tyr Asn Tyr Ala Leu Val Ile Phe Glu Met Thr Asn Leu Lys Asp
115 120 125

56

Leu

[le

Arg

[le

Val

80

Leu

Phe

[le

165/224



48479

Gly Leu Tyr Asn Leu Arg Asn Ile Thr Arg Gly Ala Ile Arg Ile Glu
130 135 140

Lys Asn Ala Asp Leu Cys Tyr Leu Ser Thr Ile Asp Trp Ser Leu Ile
145 150 155 160

Leu Asp Ala Val Ser Asn Asn Tyr lle Val Gly Asn Lys Pro Pro Lys
165 170 175

Glu Cys Gly Asp Leu Cys Pro Gly Thr Leu Glu Glu Lys Pro Met Cys
180 185 190

Glu Lys Thr Thr Ile Asn Asn Glu Tyr Asn Tyr Arg Cys Trp Thr Thr
195 200 © 205

Asn Arg Cys GlIn Lys Met Cys Pro Ser Val Cys Gly Lys Arg Ala Cys
210 215 220

Thr Glu Asn Asn Glu Cys Cys His Pro Glu Cys Leu Gly Ser Cys His
225 230 235 240

Thr Pro Asp Asp Asn Thr Thr Cys Val Ala Cys Arg His Tyr Tyr Tyr
245 250 255

Lys Gly Val Cys Val Pro Ala Cys Pro Pro Gly Thr Tyr Arg Phe Glu
260 265 2170

57

166/224



48479

Gly Trp Arg Cys Val Asp Arg Asp Phe Cys Ala Asn [le Pro Asn Ala
275 280 285

Glu Ser Ser Asp Ser Asp Gly Phe Val Ile His Asp Asp Glu Cys Met
290 295 300

Gin Glu Cys Pro Ser Gly Phe Ile Arg Asn Ser Thr Gln Ser Met Tyr
305 310 315 320

Cys Ile Pro Cys Glu Gly Pro Cys Pro Lys Val Cys Gly Asp Glu Glu
325 330 335

Lys Lys Thr Lys Thr Ile Asp Ser Val Thr Ser Ala GIn Met Leu GIn
340 345 350

Gly Cys Thr Ile Leu Lys Gly Asn Leu Leu Ile Asn lle Arg Arg Gly
355 360 365

Asn Asn Ile Ala Ser Glu Leu Glu Asn Phe Met Gly Leu Ile Glu Val
370 375 380

Val Thr Gly Tyr Val Lys Ile Arg His Ser His Ala Leu Val Ser Leu
385 390 395 400

Ser Phe Leu Lys Asn Leu Arg Leu Ile Leu Gly Glu Glu GIn Leu Glu
405 410 415
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Gly Asn Tyr Ser Phe Tyr Val Leu Asp
420 425

Trp Asp Trp Asn His Arg Asn Leu Thr
435 440

Phe Ala Phe Asn Pro Lys Leu Cys Val
450 455

Glu Val Thr Gly Thr Lys Gly Arg GIn
465 470

Arg Asn Asn Gly Glu Arg Ala Ser Cys
485

Thr Ser Thr Thr Thr Trp Lys Asn Arg
500 505

Tyr Arg Pro Pro Asp Tyr Arg Asp Leu
515 520

Lys Glu Ala Pro Phe Lys Asn Val Thr
530 535

Cys Gly Ser Asn Ser Trp Asn Met Val
545 550

Asn GIn Asn Leu GIn GlIn Leu
430

Val Arg Ser Gly Lys Met Tyr
445

Ser Glu Ile Tyr Arg Met Glu
460

Ser Lys Gly Asp Ile Asn Thr
475 480

Glu Ser Asp Val Leu Arg Phe
490 495

Ile Ile Ile Thr Trp His Arg
510

Ile Ser Phe Thr Val Tyr Tyr
525

Glu Tyr Asp Gly GIn Asp Ala
540

Asp Val Asp Leu Pro Pro Asn
555 560
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Lys Glu Gly Glu Pro Gly Ile Leu Leu His Gly Leu Lys Pro Trp Thr
565 570 575

GIn Tyr Ala Val Tyr Val Lys Ala Val Thr Leu Thr Met Val Glu Asn
580 585 590

Asp His Ile Arg Gly Ala Lys Ser Glu Ile Leu Tyr Ile Arg Thr Asn
595 600 605

Ala Ser Val Pro Ser Ile Pro Leu Asp Val Leu Ser Ala Ser Asn Ser
610 615 620

Ser Ser Gln Leu Ile Val Lys Trp Asn Pro Pro Thr Leu Pro Asn Gly
625 630 635 640

Asn Leu Ser Tyr Tyr Ile Val Arg Trp GIn Arg GIn Pro Gln Asp Gly
645 650 655

Tyr Leu Tyr Arg His Asn Tyr Gys Ser Lys Asp Lys Ile Pro Ile Arg
660 665 670

Lys Tyr Ala Asp Gly Thr Ile Asp Val Glu Glu Val Thr Glu Asn Pro
675 630 685

Lys Thr Glu Val Cys Gly Gly Asp Lys Gly Pro Cys Cys Ala Cys Pro
690 695 700

60
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Lys Thr Glu Ala Glu Lys GIn Ala Glu Lys Glu Glu Ala Glu Tyr Arg
705 710 115 720

Lys Val Phe Glu Asn Phe Leu His Asn Ser lle Phe Val Pro Arg Pro
125 730 735

Glu Arg Arg Arg Arg Asp Val Met Gln Val Ala Asn Thr Thr Met Ser
740 745 750

Ser Arg Ser Arg Asn Thr Thr Val Ala Asp Thr Tyr Asn Ile Thr Asp
755 760 765

Pro Glu Glu Phe Glu Thr Glu Tyr Pro Phe Phe Glu Ser Arg Val Asp
770 775 780

Asn Lys Glu Arg Thr Val Ile Ser Asn Leu Arg Pro Phe Thr Leu Tyr
785 790 795 800

Arg Ile Asp Ile His Ser Cys Asn His Glu Ala Glu Lys Leu Gly Cys
805 810 815

Ser Ala Ser Asn Phe Val Phe Ala Arg Thr Met Pro Ala Glu Gly Ala
820 825 830

Asp Asp Ile Pro Gly Pro Val Thr Trp Glu Pro Arg Pro Glu Asn Ser
835 840 845
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Ile Phe Leu Lys Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu Ile Leu
850 855 860

Met Tyr Glu Ile Lys Tyr Gly Ser GIn Val Glu Asp GIn Arg Glu Cys
865 870 875 880

Val Ser Arg Gln Glu Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Asn Arg
885 890 895

Leu Asn Pro Gly Asn Tyr Thr Ala Arg Ile Gln Ala Thr Ser Leu Ser
900 905 910

Gly Asn Gly Ser Trp Thr Asp Pro Val Phe Phe Tyr Val Pro Ala Lys
915 920 925

Thr Thr Tyr Glu Asn Phe Met His Leu Ile Ile Ala Leu Pro Val Ala
930 935 940

Ile Leu Leu Ile Val Gly Gly Leu Val Ile Met Leu Tyr Val Phe His
945 950 955 960

Arg Lys Arg Asn Asn Ser Arg Leu Gly Asn Gly Val Leu Tyr Ala Ser
965 970 975

Val Ash Pro Glu Tyr Phe Ser Ala Ala Asp Val Tyr Val Pro Asp Glu
980 985 990
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Trp Glu Val Ala Arg Glu Lys Ile Thr Met Asn Arg Glu Leu Gly Gln
995 1000 1005

Gly Ser Phe Gly Met Val Tyr Glu Gly Val Ala Lys Gly Val Val
1010 1015 1020

Lys Asp Glu Pro Glu Thr Arg Val Ala Ile Lys Thr Val Asn Glu
1025 1030 1035

Ala Ala Ser Met Arg Glu Arg Ile Glu Phe Leu Asn Glu Ala Ser
1040 1045 1050

Val Met Lys Glu Phe Asn Cys His His Val Val Arg Leu Leu Gly
1055 1060 1065

Val Val Ser Gln Gly Gln Pro Thr Leu Val Ile Met Glu Leu Met
1070 1075 1080

Thr Arg Gly Asp Leu Lys Ser Tyr Leu Arg Ser Leu Arg Pro Glu
1085 1090 1095

Val Glu Gln Asn Asn Leu Val Leu Ile Pro Pro Ser Leu Ser Lys
1100 1105 1110

Met Ile GIn Met Ala Gly Glu Ile Ala Asp Gly Met Ala Tyr Leu
1115 1120 1125

63
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Asn Ala Asn Lys Phe Val
1130

Met Val Ala Glu Asp Phe
1145

Thr Arg Asp Ile Tyr Glu
1160

Gly Leu Leu Pro Val Arg
1175

Gly Val Phe Thr Thr His
1190

Leu Trp Glu Ile Ala Thr
1205

Ser Asn Glu GIn Val Leu
1220

Asp Lys Pro Asp Asn Cys
1235

Met Cys Trp Gln Tyr Asn
1250

48479

His Arg Asp Leu Ala Ala Arg Asn Cys

1135

Thr Val Lys
1150

Thr Asp Tyr
1165

Trp Met Ser
1180

Ser Asp Val
1195

Leu Ala Glu
1210

Arg Phe Val
1225

Pro Asp Met
1240

1140

Ile Gly Asp Phe Gly Met

1155

Tyr Arg Lys Gly Gly Lys

1170

Pro Glu Ser Leu Lys Asp

1185

Trp Ser Phe Gly Val Val

1200

Gln Pro Tyr Gin Gly Leu

1215

Met Glu Gly Gly Leu Leu

1230

Leu Phe Glu Leu Met Arg

1245

Pro Lys Met Arg Pro Ser Phe Leu Glu

1255
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Ile

48479

Ile Gly Ser Ile Lys Asp Glu Met Glu Pro Ser Phe GIn Glu
1265 1270 1275

Val Ser Phe Tyr Tyr Ser Glu Glu Asn Lys Pro Pro Glu Pro Glu
1280 1285 1290

Glu Leu Glu Met Glu Pro Glu Asn Met Glu Ser Val Pro Leu Asp
1295 1300 1305

Pro Ser Ala Ser Ser Ala Ser Leu Pro Leu Pro Glu Arg His Ser
1310 1315 1320

Gly His Lys Ala Glu Asn Gly Pro Gly Pro Gly Val Leu Val Leu
1325 1330 1335

Arg Ala Ser Phe Asp Glu Arg GIn Pro Tyr Ala His Met Asn Gly
1340 1345 1350

Gly Arg Ala Asn Glu Arg Ala Leu Pro Leu Pro GIn Ser Ser Thr
1355 1360 1365

Cys

210> 16

211> 4128

<212> ADN

<213> Nguwoi tinh khén

65
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<400> 16
atgaagtcetg

gocgeogetct

aacgactate

atcctgetea

attaccgagt

cccaacctca

gagatgacca

atcaggattg

ctggatgogg

ctgtgtccag

tacaactacc

aagogggoegt

gegoctgaca

gtgoctgect

tteotgegeca

ggogagtgca

tgcatccctt

gctocggagg

cgetetggee

agcagectgaa

tctccaagge

acttgetget

cggtecateccg

atctcaagga

agaaaaatgc

tgtccaataa

ggaccatgga

gctgotggac

gcaccgagaa

acgacacgge

gceoecgecocaa

acatcctecag

tgcaggagte

gtgaaggtce

agggtcceccg

gacgagtgga

gegeotggag

cgaggactac

gttccgagtg

cggetggaaa

tattgggett

tgaccteotgt

ctacattgtg

ggagaageeg

cacaaaccgce

caatgagtgc

ctgtgtaget

cacctacagg

cgcecgagage

ccoctoggge

ttgcccgaag

48479

acctecgetgt
gaaatctgeg
aactgcacgg
cgcagctace
gcotggecteg
ctettctaca
tacaacctga
tacctcteca
gggaataage
atgtgtgaga
tgccagaaaa
tgccaccecg
tgcegecact
tttgaggget
agcgactcog
ttcatcegea

gtctgtgagg

66

gggggctoct

ggocaggeat

tgatcgagesg

gettecccaa

agagcctogg

actacgcect

ggaacattac

ctgtggactg

ccccaaagga

agaccaccat

tgtgcccaag

agtgcctggg

actactatgc

ggogetgtgt

aggggtttgt

acggecageca

aagaaaagaa

gtttectetee

cgacatccge

ctacctccac

gctcacggtc

agacctctte

ggtcatcttc

tcggggggcc

gtccotgate

atgtggggac

caacaatgag

cacgtgtggg

cagctgeage

cggtgtetgt

ggaccgtgac

gatccacgac

gagcatgtac

aacaaagacc

60

120

180

240

300

360

420

480

540

600

660

120

180

840

900

960

1020
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attgattctsg

ctcattaaca

atcgaggtesg

ttcctaaaaa

tacgtecteg

atcaaagcag

cgcatggagg

aacaacggesg

tcgaagaatc

atcagcttca

caggatgect

gacgtggage

gtcaaggcetg

atcttgtaca

tcgaactcct

ttacttetge

tccgacgges

tgacgggeta

accttegect

acaaccagaa

ggaaaatgta

aagtgacggg

agagagcctc

gcatcateat

ccgtttacta

geggcotcecaa

ccggeatett

tgaccctcac

ttcgcaccaa

cttctcagtt

ctgagttact acattgtgeg

aattactget ccaaagacaa

gaggaggtca cagagaacce

tcagatgctc

gaataacatt

cgtgaagate

catcctagga

cttgcagcaa

ctttgettte

gactaaaggg

ctgtgaaagt

aacctggcac

caaggaagca

cagctggaac

actacatggg

catggtggag

tgottcagtt

aatcgtgaag

ctggecagegg

aatccccate

caagactgag

48479

caaggatgca
gcttcagage
cgecattete
gaggagcage
ctgtgggact
aatcccaaat
cgccaaagea
gacgtcotge
cggtaccgge
ccctttaaga
atggtggacg
ctgaagcect
aacgaccata
ccttccatte
tggaaccctc
cagcctcagg
aggaagtatg

gtgtgtggtg

67

ccatcttcaa

tggagaactt

atgecttggt

tagaagggaa

gggaccaccg

tatgtgttte

aaggggacat

atttcaccte

cccctgacta

atgtcacaga

tggacctcce

ggactcagta

tcogtggggc

ccttggacst

ccteoteotgee

acggctacct

ccgacggeac

gggagaaagg

gggcaattteg

catggggcte

ctecttgtece

ttactecttc

caacctgacc

cgaaatttac

aaacaccagg

gaccaccacg

cagggatctc

gtatgatggg

gccgcaacaag

cgeogtttac

caagagtgag

tetttcagea

caacggcaac

ttaccggcac

catcgacatt

gocttgetgc

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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geetgeccca

gtctitgaga

gatgtcatge

gacacctaca

agagtggata

atcgatatcec

gtcetttgcaa

gagccaaggce

ttgattctaa

tccagacagg

tacacagece

ttettotatg

cccgtogetg

aagagaaata

ttcagcgetg

atgagecoggsg

gtggtgaaag

atgcgtgaaa

aaactgaagc

atttcctgca

aagtggccaa

acatcaccga

acaaggagag

acagctgcaa

ggactatgec

ctgaaaactc

tgtatgaaat

aatacaggaa

ggattcagge

tccaggecaa

tcctgttgat

acagcagget

ctgatgtgta

aacttgggca

atgaacctga

ggattgagtt

cgagaagcag

caactccatc

caccaccatg

cccggaagag

aactgtcatt

ccacgagget

cgcagaagga

catcttttta

aaaatacgga

gtatggageg

cacatctcte

aacaggatat

cgtgggages

ggggaatgga

cgttcctgat

ggggtogttt

aaccagagtg

tctcaacgaa

48479

gcocgagaagg
ttegtgecca
tccagecgaa
ctggagacag
tctaacctte
gagaagctgg
gcagatgaca
aagtggeogg
tcacaagttg
gccaagctaa
tctgggaatg
gaaaacttca
ttggtgatta
gtgctgtatg
gagtgggagg
gegatggtct
gccattaaaa

gettotgtga

68

aggaggctga

gacctgaaag

gcaggaacac

agtacccttt

ggoctttcac

gctgcagege

ttcctgggec

aacctgagaa

aggatcageg

accggctaaa

ggtcgtggac

tccatctgat

tgotgtacgt

ccteotgtgaa

tggctcggga

atgaaggagt

cagtgaacga

tgaaggagtt

ataccgcaaa

gaagcggaga

cacggecgca

ctttgagage

attgtaccge

ctccaacttc

agtgacctgg

tcccaatgga

agaatgtgtg

cccggggaac

agatcctgteg

catcgctotg

cttccataga

cccggagtac

gaagatcacc

tgccaagggt

ggccgcaage

caattgtcac

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180
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catgtggtgce

ctgatgacac

aatccagtce

gacggeatgg

tgecatggtag

tatgagacag

cctgagtcce

gtoctotggg

gtoctteget

ctgtttgaac

gagatcatca

tacagcgagg

gagagegtce

tcaggacaca

gacgagagac

ctgccccagt

48479

gattgetggeg tgtggtgtec caaggecage

ggggcgatet caaaagttat ctceoggtete

tagcacctce

catacctcaa

ccgaagattt

actattaccg

tcaaggatgg

agatcgccac

tcgtcatgga

tgatgcgecat

gcagcatcaa

agaacaagct

ccctggacce

aggccgagaa

agccttacge

cttecgacctg

aagcctgage

cgccaataag

cacagtcaaa

gaaaggages

agtcttcace

actggccgag

gggeggeott

gtgctggeag

agaggagatg

g6CCgagecg

cteggectec

GgECCceceec

ccacatgaac

cgattataag

aagatgattc

ttcgtecaca

atcggagatt

aaagggctge

acttactegg

cagceoctace

ctggacaagc

tataacccca

gagcectgget

gaggagctgg

tcgtectece

cctggggtece

ggggegeocgeca

gatgacgatg

69

caacactggt

tgaggccaga

agatggeegg

gagaccttge

ttggtatgac

tgeccgtgeg

acgtctggtce

agggettgte

cagacaactg

agatgaggce

tccgggaggt

acctggagec

tgccactgec

tggtectocg

agaacgagceg

acaagtag

catcatggaa

aatggagaat

agagattgeca

tgcccggaat

gcgagatate

ctggatgtct

cttoggggtc

caacgagcaa

tcctgacatg

ttcettoctg

ctccttetac

agagaacatg

cgacagacac

cgccagette

ggocttgeeg

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080

4128

178/224



210> 17
Q11>

212>
213>

<400> 17
atgaagtctg

getgegotot

aatgactatc

atcctgctca

atcaccgagt

ccgaacctca

gagatgacca

atcaggattg

ctggatgegg

ctgtgtccag

tacaactacc

aagegtgegt

goaceccgacsg

gtgecogeot

tteotgeogceca

ggggagtgca

4128

ADN
Chudt lang nha

getccggagg

cgetetggee

agcagctaaa

tctccaaggce

acttgectget

ccgtcateccg

acctgaagga

agaagaatgc

tgtccaataa

ggaccatgga

gotgotggac

gcaccgagta

acgacacgge

gtccaccegg

acatccccaa

agggtecceg

gacgagtgga

acgcctggag

cgaggactac

gttcogggtce

cggetggaaa

tattgggett

tgacctgtgce

ctacattgtg

ggagaaacca

cacaaatcgc

ccaggagtge

ctgtgtggee

cacctaccge

tgectgagage

48479

acctcgetgt
gaaatctgtg
aactgcacgg
cgcagctace
getggecteg
ctottctata
tacaacctga
tacctctcca
gggaacaagt
ttgtgcgaga
tgccagaaaa
tgccatcctg
tgcagacact
ttcgagggct

agtgactceg

tgcaggagtg tcocteggge ttcatccgea

70

gggggctect

ggccgggeat

tgatcgageg

gettccccaa

agagectogg

actacgcect

ggaacattac

cagtggactg

GCccaaagga

agaccaccat

tgtgcccaag

agtgectgeg

tctactatge

ggogotgtgt

agggottegt

acggeoageca

gtttetetet

cgacateccge

ctacctccac

gctcacecgtc

agacctettc

ggtcatettc

tocgggggece

gtecgetgate

atgtggagac

caacaatgag

tgectgogeg

cagctgcecat

tggcatctge

gcaccgagac

catccatgac

gagcatgtac

60

120

180

240

300

360

420

480

540

600

660

120

180

840

900

960
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tgecatcccett
attgactetg
ctcattaata
attgaggteg
ttcctgaaaa
tacgtcotgg
atcaaatctg
cgcatggaag
aacaacgggg
tcgaagaacc
atcagctteca
caggatgett
gacgegeage
gtcaaggecog
atcttgtaca
tccaactect
ctgagttatt

aattactget

gtgaaggtcce

tgacttetge

tccgacgges

tgactggcta

accttegect

acaaccagaa

ggaagatgta

aagtgacggg

aacgagcctc

gcattatcat

ctgtttacta

gtggctccaa

ctggecatect

tgaccctcac

ttecgcaccaa

cttectcaget

atatcgtgeg

ccaaagacaa

ttgccccaag

tcagatgcte

caataacatt

cgtgaagate

gatcctgggse

cctgcagcag

ctttgetttc

gacgaaaggg

ctgtgaaagt

cacctggcac

caaggaggca

cagttggaac

actgcatggg

catggtagag

tgettcagtt

catcgtcaag

gtggcagegg

aatccccate

48479

gtetgegage
caagggtgca
gegtcggaac
cgecattece
gaggagcage
ctgtgggatt
aatcccaaac
cgccagagea
gacgtattge
cggtaccgge
ccgtttaaaa
atggtggacg
ctgaagccct
aacgaccaca
ccttccatte
tggaacccce
cagcctcagg

agaaagtatg

71

aagaaaagaa

ccatcttcaa

tggagaactt

atgecttggt

tggaagggaa

gggacacacceg

tgtgtgtcte

aaggggacat

gtttcacctc

ccccagacta

atgtcaccga

tggacctgec

ggacacagta

tccgtgggsc

ccotggatgt

catctectgce

acagctacct

cggatggeac

gacgaaaace

gggcaacctg

catggggcte

ctecttgtece

ctactcctte

caacctcacc

tgaaatttac

aaacaccagg

gaccaccaca

cagggatctc

gtatgatgeg

tcctaacaag

cgeggteotat

caagagtgaa

cctttcggea

caacggaaac

ataccggcac

catcgatgtec

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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gaagaggtca

gettgeoccca

gtgtttgaga

gatgttgcge

gatacctaca

agagtggata

attgacatcc

gtttttgcaa

gaagcaaggce

ttgattctaa

tccagacagg

tatacagccc

tttttotatg

ccagtcgcca

aagagaaaca

ttcagtgetg

atgageoggg

gtggtgaaag

ccgagaacce

aaaccgaage

atttectgea

agatggccaa

atgccacaga

acaaggaaag

acagctgtaa

gaaccatgece

ctgaaaactc

tgtacgaaat

aatacaggaa

ggattcaagc

tcccagecaa

teoctgttgat

gcageagget

cggatgtgta

agectgggeca

acgagectga

48479

caagactgaa gtatgtggtg
cgagaagcag gccgagaagg
caactccatc ttegtgecga
caccaccatg tccagecgca
tccagaggag ctagagaccg
aactgtaatt tcaaacctcc
ccatgaggect gagaagetgg
cgcagaagga gcagatgaca
catcttttta aagtggccag
aaaatacgga tcacaagttg
atacggaggg gcocaagctta
tacctcgetc tctgggaatg
aacaacgtat gaaaacttca
tgtggcagge ttggegataa
geggaatgga gtgttgtacg
cgttectgat gagtgggagg
aggctccttt gggatggtet

gacccgggta gocatcaaga

72

gcgagaaagg
aggaggecga
ggcctgaaag
gcaggaacac
aatacccttt
ggccttttac
gctgcagege
ttcctggece
agcctgagaa
aggatcageg
gocggeotaaa
ggtogtggac
tccgtctgat
tgctgtacgt
cctctgtgaa
tagcgegaga
acgaaggagt

cagtgaacga

gecttgetge

gtaccggaaa

gaggegeega

cacggtggct

ctttgagage

cttgtaccge

ttctaacttt

ggtgacgteg

tcctaatgga

agaatgtgtg

cccagggaac

agatcctgtg

catcgectetg

cttccatagg

cccggagtac

gaagatcacc

ggctaaaggt

ggccgcaage

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

181/224



atgcgtgaaa

catgtggtsc

ctgatgacge

agccccatcc

gatggcatgg

tgecatggtag

tacgagacag

cctgagtcce

gtecctotggg

gtecttogot

ctgtttgage

gagatcatca

tacagcgagg

gagagegtce

tcaggacaca

gacgagagac

ctgecccagt

ggatcgagtt

gactgctagg

ggggggatct

tggcacctce

catacctcaa

ctgaagattt

actactaccg

tcaaggatgg

agatcgccac

tcgtcatgga

tgatgegeat

gcagcgtcaa

agaacaagcc

cgetggacce

agggegagaa

agecttacge

cgtcaacctg

tctcaatgag

cgtggtetce

caagagctat

aagcctcagce

cgccaacaag

cacagtcaaa

gaaaggagge

agtcttcacc

gotggctgag

gggtggocte

gtgctggeag

agacgagctg

g66Cgagecs

atcagcectee

GgECccgeec

gcacatgaac

cgattataag

48479

gectetgtga
cagggecage
ctcaggtett
aagatgatcc
tttgtccaca
attggagatt
aaagggetgce
actcattcgg
cagccatacc
ctggacaaac
tacaacccca
gaggccgget
gaggagetgg
tcgtcctece
cceggegtge
ggaggocgea

gatgacgatg

73

tgaaggagtt

ccacactggt

tgaggcegga

agatggecegg

gagaccttgce

ttgggatgac

tgoctgtgeg

acgtetggtc

agggettgte

ccgacaactg

agatgaggcc

tccgggaggt

acctggagee

tgccgoogee

tggtgctcog

cgaacgagag

acaagtga

caactgtcat

catcatggag

agtagagaat

agagattgca

tgcccgoaat

gegagatatt

ctggatgtect

ctteggggte

caacgagcaa

cccagacatg

tteccttectg

ctecttetac

cgagaacatg

cgacagacac

cgecagettc

ggoottgeeg

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4128
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<210> 18
Q211>
212>
213>

<400> 18
atgaagtetg

gecgegeotet

aacgactatc

atcctgectea

atcaccgagt

cccaaccteca

gagatgacca

atcaggattg

ctggatgcag

ctgtgtcegg

tacaactacc

aagagggcat

gegectgaca

gtgoctgect

ttotgegeca

ggocgagtgea

4128
ADN
Khi dubi da

getetggaga

cgeteotggee

agcagctgaa

tctccaaggce

acttgetgtt

cggtaatccg

atctcaagga

agaaaaatgc

tgtccaataa

ggaccatgga

goctgetggac

gcaccgagaa

acgacacgsc

gG6ccgcccaa

acatcctcag

agggtccccg

gacgagtgga

gegectggag

cgaggactac

gttccgagtg

cggetggaaa

tattgggett

tgacctectgt

ctacattgtg

ggagaagecg

cacaaaccge

caacgagtge

ctgtgtaget

cacctacagg

tgccgagage

48479

acctegetgt

gaaatctgtg

aactgcacgg

cgcagctace

gctggoctag

ctcettectaca

tacaacctga

tacctctcea

gggaataagc

atgtgcgaga

tgccagaaaa

tgccaccceg

tgccgeocact

tttgaggget

agecgactoecg

gggggctect

ggccgggeat

tgatcgageg

gettccccaa

agagcotcgg

actacgcect

ggaacattac

ctgtggactg

GCGCCaaagga

agaccaccat

tgtgcccgag

agtgectggg

actactacgc

ggocgetgtgt

agggtttegt

tgcaggagteg cccctcagge ttcatccgea acggcageca

74

gtttectetee

cgacatccge

ctacctccac

gctcacggtce

agacctgttc

ggtcateottt

teggggesce

gtccctgate

atgcggggac

caacaatgag

tgectgtegs

cagctgcage

cggtgtetge

ggaccgtgac

gatccacgac

gagcatgtac

60

120

180

240

300

360

420

480

540

600

660

120

180

840

900

960
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tgcatccctt

attgattetg

ctcattaaca

atcgaggtesg

ttectaaaaa

tacgtccteg

atcaaagcag

cgcatggagg

aacaacggesg

tggaagaatc

atcagcttca

caggatgect

gacgtggage

gtcaaggetg

atcttgtaca

tcgaactcct

ctgagttact

aattactget

gtgaaggtce

ttacttetge

tccgacgggs

tgacgggeta

accttecgect

acaaccagaa

ggaaaatgta

aagtgacggg

aaagagcctc

gcatcatcat

ccgtttacta

goggotccaa

ccggoatett

tgaccctcac

ttcgcaccaa

cttctecagtt

acattgtgeg

ccaaagacaa

ttgeccccaag

tcagatgett

gaataacatt

cgtgaagatc

catcttagga

cttgcagcaa

ctttgettte

gactaaaggg

ctgtgaaagt

aacctggcac

caaggaagca

cagctggaac

actgcatggg

catggtggag

tgcttcagtt

aatcgtgaag

ctggcagegg

aatccccate

48479

gtetgtgage
caaggatgca
gcttcagaac
cgecattece
gaggageasce
ctatgggact
aatcccaaat
cgccaaagea
gacgtcctge
cggtaccgec
ccttttaaga
atggtggacg
ctgaagccct
aacgaccata
ccttecatte
tggaaccctc
cagcctcagg

aggaagtatg

75

aagaaaagaa

ccatcttcaa

tggagaactt

atgecttggt

tagaagggaa

gggacecaccg

tgtgtgtttc

aaggggacat

atttcacctc

cccctgacta

atgtcacgga

tggacctcce

ggactcagta

teegtgggec

ccttggacgt

ccteotetgee

acggctacct

ccgacggeac

aacaaagacce

gggcaatttg

catggggcte

ctecttgtee

ttactccttc

caacctgacc

ggaaatttac

aaacaccagg

caccaccacg

cagggatctc

gtatgatggg

gcccaacaag

cgecgtttac

caagagtgag

tctttcagca

caacggeaac

ttaccggecac

cattgacatt

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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gaggaggtca

geectgeccea

gtetttgaga

gatgtcatge

gacacctaca

agagtggata

attgatatcc

gtctttgcaa

gagccaaggce

ttgattctaa

tccagacagg

tacacagccc

ttcttctatg

ccecgtogotg

aagagaaata

ttcagecgetg

atgagcoggg

gtggtgaaag

cagagaacce

aaactgaagc

atttcctgea

aagtggccaa

acatcacaga

ataaggagag

acagctgcaa

ggactatgcc

ctgaaaactc

tgtatgaaat

aatacaggaa

ggattcagge

tccaggccaa

tectgttgat

acagcaggct

cggatgtgta

aacttgggca

acgaacctga

gaagactgag

tgagaagcag

caactccate

caccaccatg

tctggaagag

aactgtcatt

ccacgagget

tgcagaagga

catcttttta

aaaatacgga

gtatggaggsg

tacatctecte

aacaggatac

cgtgggaggg

ggggaatgga

cgtteootgat

ggggtogttt

aaccagagtg

48479

gtgtetegts
geccgagaagsg
tttgtgecca
tccagecgaa
ctagagacag
tctaaccttc
gagaaactgg
gcagatgaca
aagtggccag
tcacaagttg
gccaagctaa
tctgggaatg
gaaaacttca
ttggtgatca
gtgctgtacg
gagtgggage
gggatggtot

gccattaaaa

76

gagagaaagg

aggaggctga

gacctgaaag

gcaggaacac

agtacccttt

ggcctttcac

gctgcagege

ttcotgggce

aacctgagaa

aggatcagcg

accggctaaa

ggteogtggac

tccatctgat

tgotgtacgt

cgtctgtgaa

tggotcggga

atgaaggagt

cagtgaacga

geottgeotse

gtaccgcaaa

gaagcggaga

cacggtggca

ctttgagagc

attgtaccge

ctccaacttt

agtgacctgg

tcccaatgga

agaatgtgtg

cccggggaac

agatcctgtg

catcgetetg

cttccataga

coccggagtac

gaagatcacc

tgccaagggt

g80Cecgage

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120
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atgegtgaaa

catgtggtgc

ctgatgacgc

aatccagtecc

gacggeateg

tgcatggtag

tatgagacag

cccgagtcce

gtectotggs

gtoctteget

ctgtttgaat

gagatcatca

tacagtgagg

gagagcgtcc

tcaggacaca

gatgagagac

ctgeccccagt

ggatcgagtt

ggttgetegs

ggggegatet

tagcacctce

catacctcaa

ccgaggattt

actattaccg

tcaaggatgg

agatcgccac

tcgtcatgga

tgatgcgeat

gcagcatcaa

agaacaagct

ccctggacce

aggccgagaa

agecttacge

ctteogacctg

tctcaacgag

tgtggtgtee

caaaagttat

aagcctaage

cgccaacaag

cacagtcaaa

gaaaggagesg

agtcttcacc

actggccgag

gggoggeott

gtgctggeag

agacgagatg

gC6CCLgageey

cteggectee

CggCCCcgec

acacatgaac

cgattataag

48479

gettetgtga
cagggccage
ctecggtete
aagatgattc
ttcgtccaca
attggagatt
aaagggetgt
acttactcgg
cagccctace
ctggacaage
tacaacccca
gagectgget
gaggagetgg
tegtecteece
cctggagtge
ggtggocgea

gatgacgatg

77

tgaaggagtt

caacgetggt

tgaggccaga

agatggetgg

gagaccttge

ttgggatgac

tgocogtgeg

acgtctggte

agggettgtc

cagacaactg

agatgaggcc

tcocgggaggt

acctggagec

tgccactgee

tggtgcteocg

agaacgageg

acaagtga

caattgtcac

catcatggaa

aatggagaat

agagattgeca

tgcccggaat

gcgagatate

ctggatgtet

ctteggggtt

caacgagcaa

ccccgacatg

ttccttoctg

ctcottctac

agagaacatg

cgacagacac

cgccagettc

ggecttgeeg

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4128
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210> 19

Q11> 4302
<212> ADN
<213> Tho chau Au

<400> 19
atgaagtetg

geogegetot

aatgacttcc

atcctgctea

atcaccgagt

cccaacctca

gagatgacta

atcaggatcg

ctggacgecg

atgtgtccag

tacaactacc

aagegggeat

gegeootgacg

gtgeccgoct

ttctgogeca

getecggage
cggtetggece
agcagctgaa
tctecaagge
acctgetget
cggtcatcog
acctcaaaga
agaagaacgce
tgtccaacaa
ggaccttgga
gotgotggac
gcaccgagaa
acgacacgge
goocgeccaa

acatccctaa

48479

agggtcccgg accteggegt
gacgagtgga gaaatctgeg
gcgectggag aactgcacgg
cgaggactac cgcaactacc
gttcegegtg googgeoteg
cggotggaag ctettctaca
catagggctc tataacctga
cgacctctge tacctctcca
ctacattgtg gggaacaagt
ggagaagecg ttgtgcgaga
caccaaccgc tgccagaaaa
caacgaatgc tgccaccccg
ctgcgtegec tgocgecact
cacctaccga ttcgagggct

cgcogatgge ggegacteeg

78

gggggctoct

ggecgggeat

tgatcgaggg

gcttccccaa

agagcctegg

actatgccct

ggaacatcac

cggtggactg

GCccaaagga

agaccgceat

tgtgccccag

agtgectggg

actatttecte

ggegetgeogt

agggetttgt

gtttctctee

cgacatccge

cttectccac

gcotcaccgte

ggacctgttc

ggtcattttc

GCgEgELLLce

gtctetcate

gtgeggggac

caacaacgag

cgegtgegee

cagctgccac

cggegtetge

ggaccgecgac

catccacgac

60

120

180

240

300

360

420

480

540

600

660

120

780

840

900
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ggcgagtgea

tgeattccct

attgattetg

ctcattaaca

atcgaggteg

ttcctgaaga

tacgtcctgg

atcaaagetg

cgcatggagg

aacaacgggg

tggaagaacc

atcagcttca

caggacgcect

gacctagage

gtcaaggccg

atcttgtaca

tccaactect

ctgagctact

tgcaggagteg

gtgaaggtce

ttaattetge

tccgacgagg

tgacgggcta

acctcegeca

acaaccagaa

ggaagatgta

acgtgacggg

agagagccte

gcatcatecct

ccgtotacta

goggetccaa

ctggtattet

tgaccctcac

ttcgcaccaa

cgtcteaget

acatcgtgag

cccgteggge
gtgccccaag
tcaaatgete
caataacatt
cgtgaagate
gatcctaggg
cttgcagecag
cttcgecttc
gacgaaagga
ctgtgagage
aacctggcac
caaggaggea
cagctggaac
actgcaaggg
catggtegag
cgecteagtt
gatcgtgaag

gtggcagesg

48479

ttcatccgea
gtetgtgage
caaggctgea
gecteoggage
agccactecge
gaggagcage
ctotgggact
aaccccaaac
cgccagagea
gacatcctgce
cgctaccgee
ccctttaaaa
atggtggacg
ctgaagcect
aatgaccaca
ccttccatee
tggagcccce

cagccccagg

79

acggecagceca

aagacaagaa

ccatcttcaa

tggagaactt

acgecttggt

tggaagggaa

gggaccaccg

tgtgegtgte

agggcgacat

atttcacctc

cccctgacta

atgtgacgga

tggacctcce

ggactcagta
tecgaggege
ccttggacat
cgtceotgee

acggctacect

gagcatgtte

aacaaagacce

ggggaatctg

catggggcte

ctecttgtee

ctactccttc

caacctgacc

ggaaatttac

aaacaccagg

gaccaacacg

cagggatcte

gtatgatggg

tcccaacaag

cgecgtctac

caagagtgaa

ccteotoggea

caacgggaac

gtaccggcac

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980
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aactactget

gaggaggtga

gegtgeoccca

gtgttcgaga

gatgtcgece

gacatgtaca

agagtggaca

gatatccaca

tttgcgagaa

gcaaggecotg

atcctaatgt

agacagcagt

acageccgga

ttctatgtce

gtcogecatce

agaagtaaca

agtgcageceg

ccaaagacaa

cggagaacce

agaccgaage

acttcctgea

aggtggecaa

acagcacgga

aggagataac

goetgcaacca

ccaagectge

aaaactccat

atgagataaa

accgaaagta

ttcaggetac

cagccaaage

tgotcategt

gcagactggg

acgtatacgt

agecgogage ttggecageg

aattcccatc

caagacggag

cgagaagcag

caactccatc

caccacgetg

cctggaggag

ggtcatatect

cgaggcggag

agaaggagcg

ctttctgaag

atacgggtect

48479

aggaagtatg
gtotgteges
gctgagaagg
ttegtgccca
tccggecgag
ctggagacag
aacctgegge
aagctggget
gatgacattec
tggccggaac

cagatcgagg

cggacggeac

gagagaaggg

aggagegcgea

gacccgagag

gcaggaaceg

aatacccttt

cgtttacttc

gcagtgeotce

cgggeoctgt

ctgagaaccc

accagaggga

tggaggagec aagctcaacc ggetaaacce

gtogetctcc gggaacgggt cgtggacgga

cacctacgag agcttcatge acctgatcat

gggagggctg ctgategtge tgtacgtett

gaacggagtg ctgtacgect ctgtgaacce

ccctgacgag tgggaggtgg cgogggagaa

ctocttogge atggtctacg aaggegtcge

80

catcgacgtg

goottgotge

gtaccgcaag

gaagecggaga

cacggeggts

ctttgagacc

ctaccgcate

caactttgtc

gacctgggaa

caacggattg

atgtgtgtce

ggggaactat

goectgtgttc

cgegetgeeg

ccacaggaag

ggagtacttc

gatcaccatg

caagggegte

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

- 2820

2880

2940

3000

3060
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gtaaaggatg

cgggagagga

gtggtgcgst

atgacgcgag

ttacagagag

gcecgcaacag

cccacgaggs

gGGCCCGAagcce

atggcatacc

gtggocgagg

acggactact

tccctcaaag

tgggagatcg

cgettegtca

gagctgatge

atcggcagtg

gaggagaaca

gtgceccootgg

ageccggaaac

togagtttet

tgctgggegt

gggacctcaa

aaagacagag

ccagggetgg

tgcaggggce

ctocgagtct

tcaacgccaa

atttcacagt

accggaaagg

atggagtett

ccacgetgge

tggagggesse

geatgtgttg

tcagagacga

agecgeccga

acccctecge

cagggtggcc

caacgagecg

ggtgtcccag

gagctatete

acagagacag

gccaggecga

caaggacctg

gagtaagatg

caagttegtg

caagatcgga

ggggaaagec

gaccacccac

agageagece

ccttetggac

gcaatacaac

gatggagece

geccgageag

gaacgecoget

48479

atcaagacgg
totgtgatga
ggecageeca
aggtccctge
aacttcatce
ageccaacage
ggccatctte
atccaaatgg
cacagagacc
gatttcggaa
ttgctgoceg
tctgacgtet
taccagggat
aagccggaca
cccaagatge
ggcttecegeg
ctcgacctgg

geogeogtog

81

tgaacgaggc

aggagttcaa

coctggteoat

gaccggaagt

geeggttcge

caggagecttc

cgetgecttc

ccggggagat

ttgetgeeocg

tgacgcggga

tgegotggat

ggtcottogg

tctccaacga

actgccccga

ggccttocott

aggtctoott

ageccgagaa

ccgeectgea

cgccageatg
ttgtcaccac
catggagetg
ggaggctgaa
tecteggatg
ttotgggtet
ccagaatcgg
tgcagatggc
gaactgcatg
catctacgag
gtcoccccgag
agtcgtecte
gcaggtcctg
catéctgttt
cctggagate
ctactacage
catggagagc

gococgacagsg

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140
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48479

cacaaggecg agaacggcece gagtgeagge gegatggtee tgegagecag ctttgacgag

aggcgaccct acgcgcacat gaatggggge cgcacagacg agegggecct gocgotgecg

cagtcttega cctgegatta taaggatgac gatgacaagt ga

<210> 20
Q211>
212>
213>

<400> 20
atgaagtctg

geegogotet

aacgactatc

atcctgctca

atcaccgagt

ccgaacctca

gagatgacca

atcaggattg

ttggatgcgg

ctgtgtccag

tacaactacc

aagcgagect

4140
ADN

Chuét nau

getccggagg

cgectetggee

agcagctgaa

tctccaaggce

acttgetget

cagtcatccg

atctcaagga

agaaaaacgc

tgtccaataa

ggaccttgga

goctgeotggac

gcaccgagaa

agggtcceocg

gacgagigga

gogectggaa

cgaggactac

gtttcgagtg

tggctggaaa

tattgggett

tgacctetgt

ctacattgtg

ggagaagccce

cacaaatcge

caatgagtgc

acctegetgt

gaaatttgtg

aactgcacgg

cgaagctacc

geeggecteg

ctecttctaca

tataatctga

tacctctcca

gggaacaage

atgtgtgaga

tgccagaaaa

tgccaccegg

82

gggggetegt

ggocceggeoat

tgatcgaggg

gcttccccaa

agagcctggg

attacgcact

ggaacattac

ccatagactg

GGGCcaaagega

agaccaccat

tgtgcccaag

agtgcctagg

gttteototce

tgacatccge

cttecctccac

gctcacagtce

agacctcttce

ggtcatettc

tcgggggsce

gtcteteate

atgtggggac

caacaatgag

tgtgtgtese

cagctgecac

4200

4260

4302

60

120

180

240

300

360

420

480

540

600

660

120
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acaccggacg
gtgectgect
ttetgegeca
ggcgagtgca
tgtatccect
accatcgatt
ctgottatta
ctcatcgagg
tccttectga
ttctatgtce
accgtcaggt
taccgaatgg
aggaacaacg
acctggaaga
ctcatcagtt
gggcaggatg
aaggageeses

tatgtcaagg

acaacacaac ctgegtggec
gececgeoctgg cacctacagg
acatccccaa cgecgagage
tgcaggagteg tccatcaggc
gtgaaggccc ctgecccaag
ctgtgacgtc tgcccagatg
acatccggeg aggcaataac
tggtgactgg ctacgtgaag
agaaccttcg tctcatctta
tggacaacca gaacttgeag
cagggaaaat gtacttcget
aggaggtgac aggaacaaag
gagagcgagc ttecctgtgaa
accgcatcat cataacgtgg
tcacagtcta ctacaaggag
cctgtggotc caacagetgg
agcctggeat tttgotgeat

ctgtgaccct caccatggtg

48479

tgccgacact
ttcgagggct
agtgactcag
ttcatccgca
gtctgeggeg
ctccaagggt
attgcctegg
atccgecatt
ggagaggage
cagctgtgge
ttcaatcceca
ggacggeoaga
agtgatgttc
caccggtacc
gcacccttta
aacatggtgg
gggctgaage

gaaaacgace

83

actactacaa

ggogetgtgt

atggettegt

acagcaccca

atgaagaaaa

gcaccatttt

aattggagaa

cccatgectt

agctagaagg

actggaacca

agctgtgtgt

gcaaaggaga

tcogtttcac

ggocgecegea

aaaacgtcac

acgtggacct

cctggaccca

acatcecgtgg

aggegtgtsc

ggaccgggat

catccacgat

gagcatgtac

gaaaacgaaa

gaagggcaat

cttcatgggg

ggtcteottg

aaactactcc

ccggaacctg

ctctgaaatt

cataaacacc

ctccaccace

ctaccgggat

ggaatacgac

goctccgaac

gtatgcagtc

ggccaaaagt

180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800
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gaaatcttgt

gcatcaaact

aacttgagtt

cacaactact

gtggaggagg

tgtgeotgte

aaagtctttg

agagatgtcc

gcotgacacct

agcagagtgg

cgtatcgata

tttgtetttg

tgggagccaa

ggattgattc

gtgtccagac

aactatacgg

gtgttettet

ctgeoggtts

acattecgcac

cctectetca

actacattgt

gctccaaaga

tgacagaaaa

ctaaaaccga

agaatttcct

tgcaggtgge

acaatatcac

ataacaagga

tccacagetg

caagaaccat

gacctgaaaa

taatgtatga

aggagtacag

ccocggattca

atgtcccage

ccatcotget

caacgcttca

gcetgategtg

gaggtggcag

caaaataccc

tcccaagaca

agctgagaag

tcacaactcce

taacaccacc

agaccecggaa

gaggactgtc

gaaccacgag

gccagcagaa

ctecatettt

aataaaatac

gaagtatgga

ggctacctcee

caaaacaacg

gattgtgeesg

48479

gttccttcca
aagtggaacc
CEgCcagecee
atcagaaagt
gaagtgtgeg
caggctgaga
atctttgtec
atgtccagec
gagttcgaga
atttccaacc
gctgagaagce
ggagcagatg
ttaaagtgge
ggatcgcaag
ggggccaaac
ctetctggga
tatgagaatt

ggcctggtaa

84

ttcctctaga
ccccaactet
aggatggcta
acgccgatgg
gtggtgataa
aggaggagge
ccagacctga
gaagcaggaa
cagaatacce
tcoggecttt
tgggctgoag
acattcctgg
cagaacccga
tcgaggatca
ttaaccgtct
atgggtogte
tcatgcatct

tcatgotgta

tgtecteteg
gcccaatggt
totgtteogg
taccatcgat
agggeogtec
tgagtaccgt
gaggagecgs
caccacggta
tttctttgag
cactctgtac
cgcctccaac
cccagtgacc
gaaccccaac
gogggaatgt
aaacccaggg
gacagatcct
gatcattgct

tgtcottccat

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880
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agaaagagga

tatttcageg

accatgaacc

ggegtggtea

agtatgegtg

caccatgtgg

gaactaatga

cagaataatc

attgcagatg

cggaactgca

gacatctacg

atgtctcccg

ggggtegtce

gagcaagttc

gatatgetgt

ttcctggaga

ttctactaca

ctggagcecg

ataacagcag

cagctgatgt

gggagetegsg

aggacgagce

agagaattga

tcoggttget

cacgtggega

tagtcctgat

gcatggecta

tggtagetga

agacggacta

agtccctcaa

tctgggagat

ttegttteogt

ttgaacttat

tcatcggaag

gcgaggagaa

agaacatgga

attgggcaac

gtacgtgect

acaagggtcc

tgaaaccaga

gtttctcaac

gggtgtagta

tctcaaaagt

tcecteocgage

cctcaatgec

agatttcaca

ctaccggaaa

ggatggegtc

cgecactetg

catggagggc

gogeatgtge

catcaaggat

caagcctcca

gagegtecceg

48479

gegetectst
gatgaatggg
ttegggateg
gtggecatca
gaggectcag
tcccaaggee
tatcteoggt
ttaagcaaga
aacaagttcg
gtcaaaattg
ggogggaageg
ttcaccactc
gctgagcage
ggocttetgg
tggcagtaca
gagatggagc
gagecggagg

ctggacceott

85

acgectetgt

aggtageteg

tctatgaagg

agacagtgaa

tgatgaagga

agcccaccct

ctctaaggce

tgatccagat

tccacagaga

gagattttgg

gottgeotgee

attccgatgt

cgtaccaggg

acaagccgga

accccaagat

ccagtttcca

agctggagat

cggcctocte

gaacccecgag

ggagaagatc

agtggccaag

tgaggetgca

gttcaactgt

ggtcatcatg

agaggtggag

ggctggagag

cctggetgeot

tatgacacga

tgtgegeteg

ctggteoottt

cctgtccaac

taactgccce

goggecctce

ggaggtctce

ggagetggag

agectcootg

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960
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cctetgecetg

cgtgecagtt

agggccttge

210> 21

Q211>

212>

213>

<400> 21
atgaagtctg

gocgeogetot

aacgactatc

atcctgetcea

atcactgagt

cccaacctca

gagatgacca

atcaggattg

ttggategceg

ctgtgtccag

tacaactacc

4146
ADN
Chudt nhat nha

aaagacactc

ttgatgagag

ctetgeeccea

gctcoggagg

ctctetggee

agcagctgaa

tctccaagge

acttgetget

cagtcatccg tggetggaaa -

atctcaagga

agaagaacgc

tgtccaataa

ggacattgga

getgetggac

48479

aggacacaag getgagaacg gecctggegt gotggticte

acagccttac getcacatga atgggggacg cgccaacgag

gtectcaace tgogattata aggatgacga tgacaagtga

agggtceccceg

gacgagtgga

gegectggaa

cgaggactac

cttccgagtc

tattgggett

cgacctetgt

ctacattgtg

ggagaagcce

cacaaatcgce

acctecgetgt
gaaatctgtg
aactgcacgg
cgaagctacc
gctggocteg
ctcttctaca
tataatctga
tacctctcca
gggaacaage
atgtgtgaga

tgccagaaaa

86

gggggetogt

ggoceggeat

tgatcgageg

gcttcooccaa

agagcctggg

actacgcact

ggaacattac

ccatagactg

GGGGgaagega

agaccaccat

tgtgcccaag

gtttctotce

tgacatccge

cttectccac

gotcaccgte

agacctcttc

ggtcatcttc

toggggegce

gtcteteate

atgtggggac

caacaatgag

tgtgtgoges

4020

4080

4140

60

120

180

240

300

360

420

480

540

600

660
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aagcgagect

acaccggacsg

gtgeoctgect

tteotgegeca

gatgagtgca

tgtatcccct

accatcgatt

ctgecttatta

ctcatcgagg

tccttcoctga

ttectatgtce

accgtcaggt

taccgcatgg

aggaacaacg

acctggaaga

gcaccgagaa

acaacacaac

gecegeotgg

acatccccaa

tgcaggagtg

g6gaaggcce

cggtgacttc

acatccggag

tggtgacesg

agaaccttcg

tagacaacca

ccggaaagat

aggaagtgac

gagagcgage

accgaatcat

ctcatcaget tcacagttta

gggoaggatg

cotgtggcte

caacgagtge

ctgegtggee

cacctacagg

cgetgagage

tcccteagge

ctgccccaaa

tgctcaaatg

aggcaataac

ctacgtgaag

tctcatctta

gaacttgcag

gtactttget

cggaaccaag -

ttcctgtgaa

cataacgtgg

ctacaaggag

caacagetgg

48479

tgccaccegg
tgcagacact
ttcgagggct
agtgactogg
ttcatccgea
gtotgoggeg
ctccaaggat
attgcctegg
atccgccatt
ggagaggage
cagetgtege
ttcaatccca
ggacgecaga
agtgatgttc
caccggtace
gcaccattta

aacatggtgg

aaggagggeg agoctggoat tttactgeat gggctgaage

87

agtgectggg

actactacaa

ggogotgtgt

atggettegt

acagcaccca

atgaagagaa

gcaccatcct

agttggagaa

ctcatgectt

agctggaagg

actggaacca

agetgtgtgt

gCaaagggea

tccgtttcac

ggocgaecgga

aaaacgttac

atgtagacct

cctggaccca

cagetgecac

aggegtgtgt

ggatcgegat

tatccacgac

gagcatgtac

gaaaacgaaa

gaagggcaat

cttcatgggg

ggtctcoottg

gaactactcc

ccggaacctg

ctccgaaatt

cataaacacc

ctccaccacg

ctaccgggat

ggaatatgac

goctocgaac

gtatgetgtc

120

180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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tatgtcaagg

gaaatctigt

gcatcaaact

aacttgagtt

cacaactact

gtggaggagg

tgegottgee

aaagtctttg

agagacgtca

getgacacct

agcagagtgg

cgcatcgata

ttegtetttyg

tgggagccaa

ggattgatce

gtgteccagac

aactatacag

gtgttottot

ctgtgaccct

acattcgcac

cttectctea

actacattgt

gcteccaaaga

tgacggaaaa

ctaaaactga

agaatttcct

tgcaagtggce

acaatatcac

ataacaagga

tccacagetg

cgagaaccat

gacccgaaaa

taatgtatga

aggagtacag

ccoggattca

atgtccccgce

caccatggtg

caatgctteca

gotgattgtg

gaggtggcag

caaaatacce

tcccaagaca

agctgagaag

tcacaattce

caacacgace

agacccggag

gaggactgtc

caaccacgag

gccagcagaa

ctccatcttt

aattaaatac

gaagtacgga

ggctacctce

caaaacgacg

48479

gaaaacgacc
gtccctteca
aagtggaatc
CgLCagecce
atcagaaagt
gaagtgtgtg
caggctgaga
atctttgtgc
atgtccagce
gagttcgaga
atctccaacc
gctgagaage
ggagcagatg
ttaaagtggce
gggtegoaag
ggggccaaac
ctotctggga

tatgagaact

88

atatcogtsg

ttcccctaga

ctccaactet

aggatggtta

acgccgatgg

gtggtgataa

aggaggagee

cGaggeoccga

gaagcaggaa

cagagtaccc

tccggeottt

tgggetecag

atatccctgg

cagaacccga

tcgaggatca

tcaaccgteot

atgggtcatg

tcatgcatet

ggccaaaagt
tgteoctetea
gcdcaatggt
cctgtacegg
taccatcgac
agggccatge
tgagtaccgt
aaggagegesge
caccacggta
tttetttgag
cactctgtac

cgectccaac

tccggtgace

gaaccecgaac

gogggaatgt

aaacccaggg

gacagatcct

gatcattgct

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

12520

2580

2640

2100

2760

2820
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ctgeeggttyg

agaaagagaa

tatttcageg

accatgaacc

ggtgtegtea

agtatgegtg

caccatgtgg

gaactaatga

cagaataatc

attgcagatg

aggaactgca

gacatctacg

atgtctcceg

ggggtegtce

gagcaagttc

gatatgetgt

ttoctggaga

ttctactaca

ccatcctget

ataacagcag

cagctgatgt

gggagetegg

aggatgaacc

aaagaatcga

tcoggttget

cacgeggtga

tagtcctcat

gcatggecta

tggtagccga

agacggacta

agtccctcaa

tctgggagat

ttegtttegt

ttgaacttat

tcatcggeag

gocgaggagaa

gatcgttggse

gttgggcaat

gtacgtgeect

acaagggtce

cgaaaccaga

gtttctcaac

gggtgtggta

tctcaaaagt

tcctcocgage

cctcaatgce

agatttcaca

ctaccggaaa

ggatggtgte

cgecacgetg

catggagggt

gogecatgtgce

catcaaggat

caagcctecce

48479

gggotggtta tcatgetgta tgtettcecat

ggagtgetgt

gatgaatggg

tttgggateg

gtggccatcea

gaggectegg

tcccaaggec

tatctecggt

ttaagcaaga

aacaagttcg

gtcaaaattg

gecgeggaagg

ttcactactc

gctgagcage

ggcottotgg

tggecagtata

gagatggagc

gagccagagg

89

atgettetgt
aggtagecteg
tctatgaagg
agacggtaaa
tgatgaagga
ageccaccct
ctctgaggee
tgatccagat
tccacagaga
gagatttoegg
ggttgetgec
attctgatgt
cctaccaggg
acaagccgga
accccaagat
ccagcttcca

agetggagat

gaaccccgag

agagaagatc

agtggccaag

cgaggetgea

gttcaattgt

ggtcatcatg

agaagtggag

ggctggagag

cottgetget

tatgacacga

tgtgcgeteg

ctggteoctte

cttgtccaac

caactgecct

geggocctce

ggaggtctce

ggagctggag

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900
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48479

atggagectg agaacatgga gagegtccca ctggaccctt cggectecte agectcccts
cctotgectg aaagacactc aggacacaag gcotgagaatg geccgggece tggegtgete
gttcteccgeg ccagttttga tgagagacag ccttacgetc acatgaacgg gggacgegcce
aacgagaggg ccttgectet gecccagtec togacctgeg attataagga tgacgatgac
aagtga

Q210> 22

Q211> 7123

<212> ADN

<213> Trinh tw nhan tao

<220>
<223> Mock

<400> 22
atggtgagtg tgattaaacc agagatgaag atcaagctgt gtatgagagg cactgtaaac

gggcataatt tcgtgattga aggagaagga aaaggaaatc cttacgaggg aacgcagatt
ttagacctga acgtcactga aggcgcacct ctgectttcg cttacgatat cttgacaaca
gtgttccagt acggcaacag ggcattcacc aagtacccag cagatattca ggactatttc
aagcagactt ttcctgagge gtatcactgg gaaagaagca tgacttatga agaccagggc
atttgcaccg ccacaagcaa cataagcatg aggggegact gttttttcta tgacattegt
tttgatggca ccaactttcc tcccaatggt ccggttatge agaagaagac tcttaaatgg

gagccatcca ctgagaaaat gtacgtagag gatggagtgc tgaagggtga tgttaacatg

90

3960

4020

4080

4140

4146

60

120

180

240

300

360

420

480
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48479

cgectgttge ttgaaggagg tggecattat cgatgtgatt tcaaaactac ttacaaagca

aagaaggagg tccgtttgec agacgegeac aaaattgacc accgeattga gattttgaag

catgacaaag attacaacaa ggtcaagctc tatgagaatg ccgttgetceg ctattctatg

ctgcocgagtc aggecaagga ttataaggat gacgatgaca agcatcacca ccatcaccac

tag

210> 23
211>
212>
213>

<220>
223>

<400> 23
atgaagtctg

gocgeogetet

aacgactatc

atcctgctea

attaccgagt

cccaacctea

gagatgacca

atcaggattg

4152
ADN

Trinh tw nhan tao

Thu thé chimeric

gctccggagg

cgetetggec

agcagctgaa

tctccaagge

acttgectget

cggtcatceg

atctcaagga

agaaaaatgc

agggtccccg

gacgagtgga

gegectggag

cgaggactac

gttccgagtg

cggctggaaa

tattgggett

tgacctctgt

acctegetgt

gaaatctgeg

aactgcacgg

cgcagetace

getggocteg

ctcettctaca

tacaacctga

tacctctcea

91

gggggetect

ggccaggeat

tgatcgaggg

gettccccaa

agagcctogg

actacgeccct

ggaacattac

ctgtggactg

gttteoteotee

cgacatccge

ctacctccac

gcotcacggte

agacctcttce

ggtcatettc

tcgggggsce

gtcoctgate

540

600

660

120

123

60

120

180

240

300

360

420

480
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ctggatgegg

ctgtgtccag

tacaactacc

aagcgggegt

gegectgaca

gtgeotgect

ttctgegeca

ggogagtgea

tgcatccott

attgattetg

ctcattaaca

atcgaggteg

ttcctaaaaa

tacgtccteg

atcaaagcag

cgcatggagg

aacaacggesg

tcttttgaca

tgtccaataa

ggaccatgga

getgetggac

gcaccgagaa

acgacacggce

gcecgaccaa

acatcctcag

tgcaggagtg

gtgaaggtce

ttacttetge

tccgacgegg

tgacgggcta

accttecgect

acaaccagaa

ggaaaatgta

aagtgacggg

agagagectc

ctacattgtg

ggagaagcceg

cacaaaccge

caatgagtge

ctgtgtaget

cacctacagg

cgccgagage

ccccteggge

ttgecccgaag

tcagatgctc

gaataacatt

cgtgaagatc

catcctagga

cttgcagcaa

ctttgettte

gactaaaggg

ctgtgaaagt

48479

gggaataagc
atgtgtgaga
tgccagaaaa
tgccaccecg
tgeccgecact
tttgagggct
agcgactccg
ttcatccgea
gtotgtgage
caaggatgca
gcttcagage
cgecattcte
gaggagecage
ctgtgggact
aatcccaaat
cgccaaagea

gacttactta

agatcttget gagatgggag ccgtactgge

92

ccccaaagga
agaccaccat
tgtgcccaag
agtgectggg
actactatge
ggcgotgtgt
aggggtttgt
acggoageca
aagaaaagaa
ccatcttcaa
tggagaactt
atgecttggt
tagaggggaa
£8gaccaccg
tatgtgtttc
aaggggacat
aattttotta

ccccogactt

atgtggggac

caacaatgag

cacgtgtgeg

cagectgecage

cggtgtetgt

ggaccgtgac

gatccacgac

gagcatgtac

aacaaagace

gggcaatttg

catggggctce

cteocttgtee

ttactccttc

caacctgacc

cgaaatttac

aaacaccagg

cattcggaca

ccgagacctc

540

600

660

120

180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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ttggggttca

caggatgegt

aacgacccca

cagtatgcca

gccaagagtg

ccaatctcag

cccaatggca

ctgttegage

ccattecgagt

gaatgetget

tttaggaaga

tcaggcactg

gggaatgtea

gtgecccacga

gtcatcteog

gacacccectg

gccaaggetg

cacttgatgt

tgetgtteta

gtggttccaa

aatcacagaa

toctttgtgaa

acatcattta

tgtctaacte

acatcaccca

tggattattg

ctgaagattc

cctgtccaaa

cgtttgagga

gtgccgagga

cggtggccgt

gtccggagga

gecttgegaca

aggaacggtg

atgacattgt

ggcaggagce

caaagaggce

cagttggacg

ccacccaggsg

gaccctggte

tgtccagaca

atcatcccag

ctacctggtt

cctcaaaggg

tcagaagcac

gacagactct

ttacctgcac

ccctaggcca

geccacggtg

gcacaggect

cttcacgggce

cagtgtggca

tggecctgtg

gaaggagece

48479

ccttatcaga
gtggtagaca
tggotgatge
accttttegg
gatgccacca
attattctga
ttctgeggaga
ctgaagctgc
aaccagagtg
cagatcctga
aacgtggttt
tcteggaaac
gcagetttce
tttgagaagg
tatcgcatcg
gcctacgtea
acgcatgaaa

aatggtctga

93

atgtgacgga

ttgacccacce

ggggtctcaa

atgaacgecg

acccctetgt

agtggaaacc

ggcaggegea

cctcgaggac

agtatgagga

aggagctgga

tcgtccccag

goaggtccet

ccaacacttc

tggtgaacaa

agctgcaggce

gtgcgaggac

tctttgagaa

togtgotgta

gttcgacegge
cctgaggtece
gecctggace
gacctatggg
gococtggat
accctccgac
agacagtgag
ctggtctcca
ttcggcoogge
ggagtcctog
aaaaacctct
tggcgatgtt
ctcgaccage
ggagtcgete
ttgcaaccag
catgcctgaa
caacgtegte

tgaagtgagt

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640
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tatcggegat

gaacggggct

acctcccttg

ttagacgtce

ttcagtgttsg

ctgggaccge

tgototgtgt

gagctggegce

ggtgaggeag

cggattgagt

cgectootgg

cacggagacc

cgecctecce

goctacctga

geccatgatt

gattactacc

ctgaaggatg

gaaatcacca

atggtgatga

gcaggetgoeg

cgggcaacgs

cgtcaaatat

tgattggaag

tttacgctte

acgtgccgga

agggctectt

agacccgegt

tcctcaatga

gagtggtgtc

tgaagagcta

ctaccottea

acgccaagaa

ttactgtcaa

ggaaageees

gggtettcac

gettggcaga

ggagetgeat

tgggetgtea

ctettggacg

tgcaaaaatt

tatttatcta

ttcaaaccct

cgagtgggag

cggeatggte

ggcggtgaag

ggocteoggte

caagggccag

ccteegttet

agagatgatt

gtttgtgeat

aattggagac

caagggtctg

cacttecttct

acagccttac

48479

ctotgegtet
ccggggaact
gaacccacct
atcatcggce
ttectgagaa
gagtatctca
gtgtctcgag
tatgagggca
acggtcaacg
atgaagggct
cccacgetgg
ctgeggecag
cagatggegg
cgggacctgg
tttggaatga
cteccctgtac
gacatgtggt

caaggectgt

94

cccgcaagea
acagecgtgeg
atttctacgt
cccteatott
agaggeageo
gtgccagtga
agaagatcac
atgccaggga
agtcagccag
tcacctgcca
tggtgatgga
aggctgagaa
cagagattgc
cagcgagaaa
ccagagacat
ggtggatgee
cctttggegt

ctaatgaaca

cttegetetg

aatcegggec

gacagactat

tgtetttcte

agatgggeceg

tgtgtttcca

cctecttega

catcatcaag

tctccgagag

tcacgtggtg

gcetgatgget

taatcctgge

tgacgggateg

ctgcatggte

ctatgaaacg

accggagtcc

ggtoctttgg

ggtgttgaaa

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720
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48479

tttgtcatgg atggagggta tcotggatcaa cccgacaact gtccagagag agtcactgac 3780

ctcatgegea tgtgctggca attcaaccce aagatgagge caaccttcct ggagattgte 3840

aacctgctca aggacgacct geaccccage tttccagagg tgtegttctt ccacagegag 3900

gagaacaagg ctcccgagag tgaggagetg gagatggagt ttgaggacat ggagaatgtg 3960

ccoctggace gttoctcgea ctgtcagags gaggaggegs ggggccggga tggagggtee 4020

tcgotggett tcaageggag ctacgaggaa cacatccctt acacacacat gaacggagge 4080

aagaaaaacg ggeggattct gaccttgect cggtccaatc cttccgatta taaggatgac 4140

gatgacaagt ga 4152
210> 24

Q211> 4149

<212> ADN

<213> Trinh tw nhan tao

<220>

<223> Thu thé chimeric

<400> 24

atggccaccg ggggccggeg geggegogegct gocgegecge tgetggtege getggocgog 60
ctgotactgg gegecgeggg ccacctgtac cccggagagg tgtgtoccgg catggatatc 120
cggaacaacc tcactaggtt gcatgagetg gagaattget ctgtcatcga aggacacttg 180
cagatactct tgatgttcaa aacgaggccc gaagatttcc gagacctcag tttccccaaa 240
ctcatcatga tcactgatta cttgetgctc ttccgggtct atgggctcga gagectgaag 300

95
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gacctgttcc

gtcatettcg

cggggttetg

tccegtatece

gagtgtggag

atcaacggge

accatctgta

ggcaactgtt

gacggcaggt

gtgaacttca

tgccaccagt

atgaattcca

ctcctagaag

accgtcatca

ctagaagcca

tacgctotgg

gaaattggga

tggagcaaac

ccaacctecac

agatggttca

tccgeatega

tggattecegt

acatctgtec

agtttgtega

agtcacacgg

ctcagcccga

gtgtggagac

getteotgeca

acgtcattca

gcaacttget

gcgagaagac

acgggagtect

accteggect

tgtcactttc

actactecott

acaacctcac

ggtcatcegg

cctcaaggaa

gaagaacaat

ggaggataat

gggtaccgeg

acgatgttgg

ctgcaccgec

¢gaccccace

ctgcecgece

ggacctgcac

caacaacaag

gtgcacccca

catcgactcg

gatcatcaac

cattgaagaa

cttettecgg

ctatgecttg

catcactcag

48479

ggatcacgac
cteggectet
gagctotgtt
tacatcgtgt
aagggcaaga
actcatagtc
gaaggectct
aagtgegtgg
ccgtactace
cacaaatgca
tgcatccctg
tgoctgggte
gtgacgtctg
attcgaggag
atttcagggt
aagttacgtc
gacaaccaga

gggaaactct

96

tgttetttaa

acaacctgat

acttggccac

tgaacaaaga

ccaactgecce

actgccagaa

gttgccacag

cctgecgecaa

acttccagga

agaactecgceg

agtgtccctc

cctgtcccaa

cccaggagcet

gcaacaatct

atctaaaaat

tgattcgagg

acctaaggca

tcttccacta

ctacgegetg

gaacatcacc

tatcgactgg

tgacaacgag

cgecaccgte

agtttgoccg

cgagtgceotg

cttectacctg

ctggeogetst

gaggeoageeo

cgggtacacg

ggtgtgcecac

ccgaggatge

ggcagetgag

ccgecgatee

agagacocttg

getetgggac

taaccccaaa

360

420

480

540

600

660

120

180

840

900

960

1020

1080

1140

1200

1260

1320

1380
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ctetgettst

agaaacgaca

catttcacct

ccccctgact

aatgtcacag

gtggacctce

tggactcagt

atccgtggeg

cccttggacg

cccteotetge

gacggctace

gccgacggcea

ggggagaaag

gaggaggote

agacctgaaa

agcaggaaca

gagtaccett

cggectttea

cagaaatcca

ttgecctgaa

ccaccaccac

acagggatct

agtatgatgg

cgcccaacaa

acgecgttta

ccaagagtga

ttctttcage

ccaacggcaa

tttaccggea

ccatcgacat

ggecttgeotg

aataccgcaa

ggaageggag

GGacggeccgce

tctttgagag

cattgtaccg

caagatggaa

gaccaatggg

gtcgaagaat

catcagcttc

geaggatgece

ggacgtggag

cgtcaagget

gatcttgtac

atcgaactcc

cctgagttac

caattactgc

tgaggaggtc

cgectgecce

agtctttgag

agatgtcatg

agacacctac

cagagtggat

catcgatatc

48479

gaagtttcag
gaccaggcat
cgcatcatcea
accgtttact
tgcggetceca
cccggeatet
gtgaccctca
attcgcacca
tottcteagt
tacattgtge
tccaaagaca
acagagaacc
aaaactgaag
aatttcctgc
caagtggcca
aacatcaccg

aacaaggaga

gaaccaaggsg

cctgtgaaaa

taacctggea

acaaggaagce

acagctggaa

tactacatgg

ccatggtgga

atgcttcagt

taatcgtgaa

getggoageg

aaatcccecat

ccaagactga

ccgagaagca

acaactccat

acaccaccat

acccggaaga

gaactgtcat

gogccaggag

tgaggtectsg

coggtaccgg

accctttaag

catggtggac

gctgaagece

gaacgaccat

tccttecatt

gtggaaccct

gcagoctcag

caggaagtat

ggtgtgtggt

ggccgagaag

cttegtgcce

gtccagecga

gctggagaca

ttctaacctt

cacagetgea accacgaggc tgagaagetg

97

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460
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ggctgcageg

attcctggge

gaacctgaga

gaggatcage

aaccggctaa

gggtegtgga

atccatctga

atgetgtacg

goeototgtga

gtggctegeg

tatgaaggag

acagtgaacg

atgaaggagt

ccaacactgg

ctgaggccag

cagatggecg

agagaccttg

tttggtatga

cctccaactt

cagtgacctg

atcccaatgg

gagaatgtgt

acccgggegaa

cagatcctgt

tcatcgetcet

tcttccatag

acccggagta

agaagatcac

ttgccaaggg

aggccgoaag

tcaattgtca

tcatcatgga

aaatggagaa

gagagattgc

cgtetttgea

ggagccaagsg

attgattcta

gtccagacag

ctacacagce

gttcttetat

gocogtoget

aaagagaaat

cttcageget

catgagccgg

tgtggtgaaa

catgcgtgaa

ccatgtggtg

actgatgaca

taatccagtc

48479

aggactatgce
cctgaaaact
atgtatgaaa
gaatacagga
cggattcagg
gtccaggeca
gtoctgttga
aacagcaggc
gotgatgtgt
gaacttgggc
gatgaacctg
aggattgagt
cgattgctgg
cggggcegate

ctagcacctc

ccgcagaagg

ccatecttttt

taaaatacgg

agtatggagg

ccacatctct

aaacaggata

tegtgggagg

tggggaateg

acgttcctga

aggggtogtt

aaaccagagt

ttctcaacga

gtgtggtgte

tcaaaagtta

caagcctgag

agacggcatg gcatacctca acgccaataa

ctgocoggaa ttgeatggta gocgaagatt tcacagtcaa

cgcgagatat ctatgagaca gactattacc ggaaaggagg

98

agcagatgac

aaagtggceg

atcacaagtt

ggccaageta

ctctgggaat

tgaaaacttc

gttggtgatt

agtgetgtat

tgagtgggag

tgggatggtc

ggccattaaa

agcttetgtg

ccaaggecag

tcotocoggteot

caagatgatt

gtteogtccac

aatcggagat

gaaagggetg

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540
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ctgeccgtge getggatgtc tectgagtec

gacgtctget ccttegggst cgtectetgg

cagggettgt ccaacgagca agtccttege

ccagacaact gtcctgacat getgtttgaa

aagatgaggc cttecttect ggagatcate

ttccgggagg totocttcta ctacagegag

gacctggage cagagaacat ggagagegtc

ctgccactge ccgacagaca ctcaggacac

ctggtectce gegocagett cgacgagaga

48479

ctcaaggatg

gagatcgecca

ttegtcatgg

ctgatgegcea

agcagcatca

gagaacaage

cccctggace

aaggeccgaga

cagccttacg

aagaacgagc gggecttgec geotgecccag tettegacct

gataagtga

<210> 25

211> 4140

<212> ADN

<213> Trinh tw nhan tao

<220>
<223> Thu thé chimeric

<400> 25

gagtcttcac

cactggecga

agggeggcect

tgtgctggca

aagaggagat

tgoccgagec

ccteggectc

aCcggeccaegs

cccacatgaa

gegattataa

cacttactcg

gcagecctac

tctggacaag

gtataaccce

ggagectgge

ggaggagetg

ctegtcctce

ccotggggte

Cgggeeccsc

ggatgatgac

atggccaceg ggggocggeg gggggeggct goocgegecge tgctggtage ggtggeogeg

ctgotactgg gegecgeggg ccacctgtac cocggagagg tgtgtoccgs catggatatc

99

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4149

60

120
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cggaacaace

cagatactct

ctcatcatga

gacctgtice

gtcatcttog

cggggttotg

tcccgtatee

gagtgtgesg

atcaacaatg

agcacgtgtg

ggoagetgea

gocggtgtet

gtggaccgtg

gtgatccacg

cagagcatgt

aaaacaaaga

aagggcaatt

ttcatgggec

tcactaggtt
tgatgttcaa
fcactgatta
ccaacctcac
agatggttca
tccgcatega
tggattcegt
acctgtgtce
agtacaacta
ggaagegesce
gogogeotga
gtgtgectge
aottctgcgg
acggegagtg
actgcatcce
ccattgattc
tgctcattaa

tcatcgaggt

gcatgagetg

aacgaggcce

cttgetgcte

ggtcatccgg

cctcaaggaa

gaagaacaat

ggaggataat

agggaccatg

ccgetgetgg

gtgcaccgag

caacgacacg

ctgeccgecce

caacatcctce

catgcaggag

ttgtgaaggt

tgttacttect

catccgacgg

ggtgacggsc

48479

gagaattget
gaagatttcc
tteccogggtet
ggatcacgac
cteggectet
gagctotgtt
tacatcgtgt
gaggagaage
accacaaacc
aacaatgagt
gootgtgtag
aacacctaca
agcgeogaga
tgcocctogg
ccttgeccga
gctcagatge
gggaataaca

tacgtgaaga

100

ctgtcatcga

gagacctcag

atgggetega

tgtteotttaa

acaacctgat

acttggccac

tgaacaaaga

cgatgtgtga

gctgcocagaa

gctgeccacce

cttgccgeca

ggtttgaggg

gcagegactc

gottcatecg

aggtctgtga

tccaaggatg

ttgcttcaga

tcegecatte

aggacacttg

tttccccaaa

gagectgaag

ctacgegetg

gaacatcacc

tatcgactgg

tgacaacgag

gaagacecace

aatgtgcceca

cgagtgoctg

ctactactat

ctggegeotgt

cgaggggttt

caacggeage

ggaagaaaag

caccatcttc

goctggagaac

tcatgeoeottg

180

240

300

360

420

480

540

600

660

120

780

840

900

960

1020

1080

1140

1200
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gtctecttgt

aattactcct

cgcaacctga

tccgaaattt

ataaacacca

tccaccacca

tacagggatc

gagtatgatg

ccgcccaaca

tacgcegttt

gccaagagtg

gttctttcag

cccaacggcea

ctttaccggce

accatcgaca

gggcottget

gaataccgca

aggaagegga

ccttectaaa
tctacgtect
ccatcaaagc
accgcatgga
ggaacaacgg
cgtcgaagaa
tcatcagett
ggcaggatge
aggacgtgga
acgtcaagge
agatcttgta
catcgaactc
acctgagtta
acaattactg
ttgaggagst
gegoctgece
aagtctttga

gagatgtcat

aaaccttege
cgacaaccag
agggaaaatg
ggaagtgacg
ggagagagec
tcgeatcate
cacégtttac
ctgeoggetec
goccggeate
tgtgacccte
cattcgcace
ctecttctcag
ctacattgtg
ctccaaagac
cacagagaac
caaaactgaa
gaatttectg

gcaagtggce

48479

ctcatcctag
aacttgcage
tactttgett
gggactaaag
tcctgtgaaa
ataacctgge
tacaaggaag
aacagctgga
ttactacatg
accatggtgg
aatgcttcag
ttaatcgtga
cgotggcage
aaaatcccca
cccaagactg
gecgagaage
cacaactcca

aagaccacca

101

gagaggagcea

aactgtggga

tcaatcccaa

ggcgecaaag

gtgacgtect

accggtaccg

caccctttaa

acatggtgga

ggctgaagec

agaacgacca

ttccttcecat

agtggaacce

ggcagectca

tcaggaagta

aggtgtegteg

aggecgagaa

tottegtgee

tgtccageceg

gctagaaggg

ctgggaccac

attatgtgtt

caaaggggac

geatttcacc

gooccctgac

gaatgtcaca

cgtggacctc

ctggactcag

tatcogtggg

tcocttggac

tccctetotg

ggacggetac

tgccgacgge

tggggagaaa

ggaggagget

cagacctgaa

aagcaggaac

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280
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accacggecg

ttctttgaga

acattgtacc

gectecaact

ccagtgacct

aatcccaatg

cgagaatgtg

aaceccgggga

acagatcctg

atcatcgctc

gtcttccata

aaccoggagt

gagaagatca

gttgccaagg

gaggccgeaa

ttcaattgte

gtcatcatgg

gaaatggaga

cagacaccta

gcagagtgga

gcatcgatat

tegteotttge

gggagccaag

gattgattct

tgtccagaca

actacacagc

tgttettota

tgecegtege

gaaagagaaa

acttcagcge

ccatgagecg

gtgtggtgaa

gcatgegtga

accatgtggt

aactgatgac

ataatccagt

caacatcacc

taacaaggag

ccacagetge

aaggactatg

gectgaaaac

aatgtatgaa

ggaatacagg

ccggattcag

tgtccaggee

tgteotgttg

taacagcagg

tgctgatgtg

ggaacttggg

agatgaacct

aaggattgag

gegattgetg

acggggcgat

cctagcacct

48479

gacccggaag
agaactgtca
aaccacgagg
cccgcagaag
tccatetttt
ataaaatacg
aagtatggag
gccacatcte
aaaacaggat
atcgtgggag
ctggggaatg
tacgttcctg
caggggtegt
gaaaccagag
tttctcaacg
getgtegtat
ctcaaaagtt

ccaagcctga

102

agctggagac
tttctaacct
ctgagaaget
gagcagatga
taaagtggee
gatcacaagt
gggccaaget
tctotgggaa
atgaaaactt
gettggteat
gagtgctgta
atgagtggga
ttgggategt
tggccattaa
aagcttotgt
cccaaggeca
atctceggte

gcaagatgat

agagtaccct

tcggeettite

gggotgeage

cattcctggg

ggaacctgag

tgaggatcag

aaaccggcta

tgggtogteg

catccatctg

tatgctgtac

tgeototgtg

ggtggetegg

ctatgaagga

aacagtgaac

gatgaaggag

gccaacactg

tctgaggcca

tcagatggce

2340

2400

2460

2520

2580

2640

2700

2160

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360
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ggagagattg

getgeeccgga

acgcgagata

cgctggatgt

tcetteggesg

tccaacgage

tgtoctgaca

cotteccttce

gtoteottot

ccagagaaca

cccgacagac

cgegecaget

cgggcottge

<210> 26

Q211>

<2125

213>

<220>
<223>

<400> 26

4128
ADN
Trinh tw nhén tao

cagacggeat

attgecatgst

tctatgagac

ctectgagte

tegtectetg

aagtcctticg

tgotgttiga

tggagatcat

actacagcga

tggagagegt

actcaggaca

tcgacgagag

cgetgecccea

Thu thé chimeric

ggcataccte

agccgaagat

agactattac

cctcaaggat

ggagatcgee

cttegteatg

actgatgcge

cagcagcatc

ggagaacaag

ccccctggac

caaggccgag

acagccttac

gtettegace

48479

aacgccaata
ttcacagtca
cggaaaggag
ggagtcttca
acactggecg
gagggegece
atgtgetggc
aaagaggaga
ctgcccgage
cccteggect
aacgeceeey
gcccacatga

tgecgattata

103

agttcgteca

aaatcggaga

ggaaaggget

ccacttacte

agcagcccta

ttctggacaa

agtataaccc

tggagectgg

cggaggaget

cctegtecte

gecctgggst

acggeggsecce

aggatgacga

cagagacctt

ttttggtate

gcetgocegteg

ggacgtetgg

ccagggcttg

gccagacaac

caagatgagg

cttccgggag

ggacctggag

cctgecactg

gotggteocte

caagaacgag

tgacaagtga

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140
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atgaagtctg

geegegetot

aacgactatc

atcctgetea

attaccgagt

cccaacctca

gagatgacca

atcaggattg

ctggatgegg

ctgtgtccag

tacaactacc

aagegggegt

gegectgaca

gtgoctgeoct

ttectgegeoca

ggcgagtgca

tgcatccett

atcgactegg

gctcoggagg

cgetetggce

agcagctgaa

tctecaagge

acttgetget

cggtcatecg

atctcaagga

agaaaaatgc

tgtccaataa

ggaccatgga

gectgetggac

gcaccgagaa

acgacacgsc

geccgeccaa

acatcctcag

tgcaggagte

gtgaaggtce

tgacgtotge

agggtccccg

gacgagtgga

gegectggag

cgaggactac

gttccgagtg

cggetggaaa

tattgggett

tgaccteotgt

ctacattgtg

ggagaagccyg

cacaaaccge

caatgagtgc

ctgtgtaget

cacctacagg

cgecgagage

ccecctegggce

ttgccccaag

ccaggagctc

48479

acctegetgt
gaaatctgeg
aactgcacgg
cgcagetace
gotggecteg
ctcttctaca
tacaacctga
tacctctcea
gggaataagc
atgtgtgaga
tgccagaaaa
tgccaccecg
tgecgecact
tttgaggget
agcgactecg
ttcatccgea
gtgtgccace

cgaggatgea

104

gggggctect

ggccaggeat

tgatcgaggg

gettccccaa

agagectegg

actacgccct

ggaacattac

ctgtggactg

ccccaaagsga

agaccaccat

tgtgcccaag

agtgectggg

actactatge

ggocgetgtgt

aggggtttgt

acggcageca

tcctagaagg

ccgtcatcaa

gtttetctee

cgacateccgce

ctacctccac

gctcacggtc

agacctectte

ggtcatcttc

tcgggggece

gtccotgate

atgtggggac

caacaatgag

cacgtgtgeg

cagctgcage

cggtgtotgt

ggaccgtgac

gatccacgac

gagcatgtac

cgagaagace

cgggagtetg

60

120

180

240

300

360

420

480

540

600

660

120

180

840

900

960

1020

1080
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atcatcaaca

attgaagaaa

ttctteocgga

tatgecttsg

atcactcagg

aagatggaag

accaatgggg

tcgaagaatc

atcagcttca

caggatgect

gacgtggage

gtcaaggetg

atcttgtaca

tcgaactcct

ctgagttact

aattactgct

gaggaggtca

gectgococca

ttecgaggagg

tttcagggta

agttacgtet

acaaccagaa

ggaaactctt

aagtttcagg

accaggcatc

goatcatcat

ccgtttacta

geggetccaa

ccggeoatett

tgaccctcac

ttecgcaccaa

ctteotcagtt

acattgtgeg

ccaaagacaa

cagagaacce

aaactgaagc

caacaatctg

tctaaaaate

gattcgagga

cctaaggcag

cttccactat

aaccaaggsgsg

ctgtgaaaat

aacctggcac

caaggaagca

cagctggaac

actacatggg

catggtggag

tgcttcagtt

aatcgtgaag

ctggoagegg

aatccccatc

caagactgag

cgagaagcag

48479

gcagetgage
cgecgatect
gagaccttgg
ctetgggact
aaccccaaac
cgccaggaga
gaggtcctge
cggtaccgge
ccctttaaga
atggtggacg
ctgaagccct
aacgaccata
ccttccatte
tggaaccctc
cagcctcagg
aggaagtatg
gtgtgtegty

gccgagaagg

105

tagaagccaa

acgctetggt

aaattgggaa

ggagcaaaca

tetgettete

gaaacgacat

atttcacctc

cccctgacta

atgtcacaga

tggacctcce

ggactcagta

tcogtgggge

ccttggacgt

cctetetgee

acggctacct

ccgacggeac

gggagaaagg

aggaggetga

ccteggecte

gtcactttecce

ctactectte

caacctcacc

agaaatccac

tgecctgaag

¢accaccacg

cagggatctc

gtatgatggg

gcccaacaag

cgecgtttac

caagagtgag

tcttteoagea

caacggcaac

ttaccggcac

catcgacatt

gocttgetge

ataccgcaaa

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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gtctttgaga

gatgtcatge

gacacctaca

agagtggata

atcgatatce

gtotttgcaa

gageccaaggc

ttgattctaa

tccagacagg

tacacagcce

tteottctatg

ccegteogetg

aagagaaata

ttcagegetg

atgagcecggg

gtggtgaaag

atgecgtgaaa

catgtggtegc

atttectgea

aagtggccaa

acatcaccga

acaaggagag

acagetgcaa

ggactatgee

ctgaaaactc

tgtatgaaat

aatacaggaa

ggattcagge

tccaggccaa

toctgttgat

acagcagget

ctgatgtgta

aacttgggca

atgaacctga

ggattgagtt

gattgetgge

caactccate

caccaccatg

GCcggaagag

aactgtcatt

ccacgagget

cgcagaagga

catcttttta

aaaatacgga

gtatggaggg

cacatctcte

aacaggatat

cgtgggaggg

ggggaatgga

cgttcctgat

ggggtogttt

aaccagagtg

tctcaacgaa

tgtggtetece

48479

ttegtgecca
tccagecgaa
ctggagacag
tctaacctte
gagaagetgg
gcagatgaca
aagtggecgg
tcacaagttg
gccaagcetaa
tctgggaatg
gaaaacttca
ttggtgatta
gtgctgtatg
gagtgggagg
gggatggtot
gccattaaaa
gottotgtga

Gaaggeccage

106

gacctgaaag

gcaggaacac

agtacccttt

ggecctttecac

getgcagege

ttectgggee

aacctgagaa

aggatcagceg

accggctaaa

ggtogtggac

tccatctgat

tgetgtacgt

cctetgtgaa

tggctoggga

atgaaggagt

cagtgaacga

tgaaggagtt

caacactggt

gaagcggaga
cacggecgea
ctttgagage
attgtaccge
ctccaactte
agtgacctgg
tcccaatgga
agaatgtgtg
cccggggaac
agatcctgtg
catcgcteotg
cttccataga
ccoggagtac
gaagatcacc
tgccaagggt
ggeocgoaage
caattgtcac

catcatggaa

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240
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ctgatgacac

aatccagtce

gacggcatgg

tgcatggtag

tatgagacag

cctgagtcce

gteccototggg

gtocttoget

ctgtttgaac

gagatcatca

tacagcgagg

gagagogtce

tcaggacaca

gacgagagac

ctgecccagt

210> 27

211> 705

<212> ADN
213>

geggegatet
tagcacctce
catacctcaa
ccgaagattt
actattaccg
tcaaggatgg
agatcgccac
tcgtcatgga
tgatgcgeat
gcagcatcaa
agaacaagct
ccctggacce
aggcggagaa
ageccttacge

cttcgacctg

Chubt nhat nha

caaaagttat

aagcctgagce

cgccaataag

cacagtcaaa

gaaaggages

agtcttcacc

actggccgag

gggeggectt

gtgctggeag

agaggagatg

g66Cgagecg

cteggectece

CgECccccgec

ccacatgaac

cgattataag

48479

ctceggtcete
aagatgattc
ttecgtccaca
atcggagatt
aaagggetgc
acttactcgg
cagecctace
ctggacaage
tataacccca
gagcctgget
gaggagetgg
tegtectece
cctggggtee
geggegeoeeea

gatgacgatg

107

tgaggccaga
agatggeoegg
gagaccttge
ttggtatgac
tgcceogtgeg
acgtctggte
agggettgte
cagacaactg
agatgaggcc
tecgggagst
acctggagcc
tgccactgee
tggtcctccg
agaacgageg

acaagtga

aatggagaat

agagattgca

tgcccggaat

gegagatate

ctggatgtet

cttecggggte

caacgagcaa

tcctgacatg

ttecttectg

ctecttctac

agagaacatg

cgacagacac

cgccagette

ggecttgecg

3300
3360
3420
3480
3540
3600
3660
3720
3180
3840
3900
3960
4020
4080

4128
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<400>

atgaaactcc ttgetgaget

gacatccaga tgaaccagtc

atcacttgec gtegccagtcea

ggaaatattc ctaaactatt

aggtttagteg gcagtggatc

gaagacattg ccacttacta

gggaccaage tggaaataaa

tccagtgage agttaacatc

cccaaagaca tcaatgtcaa

aacagttgga ctgatcagga

ttgaccaagg acgagtatga

tcaacttcac ccattgtcaa gagcticaac

<210>
211>
212>
<213>

<400>

21

28
234
PRT
Chuét nhét nha

28

cctgggecte

tccatocagt

gaacattaat

gatctataag

tggaacagat

ctgtctacag

acgggctgat

tggaggtegce

gtggaagatt

cagcaaagac

acgacataac

48479

ctgetgttet

ctgtctgeat

ttttggttaa

gettccaact

ttcacattaa

ggtcaaagtt

gctgcaccaa

tcagtecgtgt

gatggcagtg

agcacctaca

gotttttagg

ccctcggaga

getggtgeca

tgcacacagg

ccatcagcag

atccgtacac

ctgtatcecat

gotteottgaa

aacgacaaaa

gcatgagcag

agctatacct gtgaggccac

aggaatgagt gttag

tgtgagatsgt

cacaattacc

gcagaaacca

cgtcccatea

tctgeoagect

gttcggageg

cttcccacca

caacttctac

tggegteoctg

caccctcacg

tcacaagaca

Met Lys Leu Leu Ala Glu Leu Leu Gly Leu Leu Leu Phe Cys Phe Leu

1

5

10

108

15

60

120

180

240

300

360

420

480

540

600

660

105
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48479 218/224

Gly Val Arg Cys Asp Ile GIn Met Asn Gin Ser Pro Ser Ser Leu Ser
20 25 30

Ala Ser Leu Gly Asp Thr Ile Thr Ile Thr Cys Arg Ala Ser Gln Asn
35 40 45

Ile Asn Phe Trp Leu Ser Trp Cys Gln Gln Lys Pro Gly Asn Ile Pro
50 55 60

Lys Leu Leu Ile Tyr Lys Ala Ser Asn Leu His Thr Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Ser Leu GIn Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Leu GIn Gly GIn
100 105 110

Ser Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu GIn
130 135 140

Leu Thr Ser Gly Gly Ala Ser Val Val GCys Phe Leu Asn Asn Phe Tyr
145 150 155 160

109



48479

Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg GIn
165 170 175

Asn Gly Val Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg
195 200 205

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro
210 215 220

Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230

210> 29

<211> 1383

<212> ADN

<213> Chuét nhat nha

<400> 29
atgggatgga gotatatcat ccteotttttg gtagcaacag ttacagatgt ccactcccag

atccaactge agcagectgg ggctgagett gtgaagectg gggcttcagt gaagttgtec
tgcaaggetc coggctacac cttcaccage tattggatge actgggtgaa geagaggect
ggacaaggec ttgagtggat tggagagact aatcctagca atagtgttac taactacaat

gagaagttca agagcaaggc cacactgact gtagacaaat cctccagcac agcctacatg

110

60

120

180

240

300
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caactcagca

cggggatttg

cccccatetg

ctgggatgcce

tcoctgtcca

agcagctcag

g6ccacecegg

aagcocttgea

aaggatgtge

aaggatgatc

cagacgcaac

atcatgcacc

ttccctgece

gtgtacacca

atgataacag

gecggagaact

agcaagctca

ttacatgagg

tga

gcctgacate

cttactgggg

tctatccact

tggtcaageg

geggtgtgca

tgactgtcce

ccagcageac

tatgtacagt

tcaccattac

ccgaggtcea

cccogggagea

aggactgget

ccatcgagaa

ttccacctce

acttcttcce

acaagaacac

atgtgcagaa

gcctgecacaa

tgaggactet

ccaagggact

ggococtgga

ctatttceect

caccttccea

ctccagcace

caaggtggac

cccagaagta

tctgacteect

gttcagectgg

gcagttcaac

caatggcaag

aaccatctce

Caaggagcag

tgaagacatt

tcagcccate

gagcaactgg

ccaccatact

48479

geggtctatt
ctggtcactg
tetgetgece
gagccagtga
gctgtectge
tggcccageg
aagaaaattg
tcatctgtct
aaggtcacgt
tttgtagatg
agcactttce
gagttcaaat
aaaaccaaag
atggccaagg
actgtggagt
atggacacag
gaggcaggaa

gagaagagce

111

actgtacaat

tetetgecage

aaactaactc

cagtgacctg

agtctgacct

agaccgtecac

tgcccaggga

tcatcttecce

gtgttgtggt

atgtggagst

gctcagtcag

gcagggtcaa

gcagaccgaa

ataaagtcag

ggcagtggaa

atggctctta

atactttcac

teoteccactc

agggagegeea

caaaacgaca

catggtgace

gaactectgga

ctacactctg

ctgcaacgtt

ttgtggttst

GGCaaagcce

agacatcage

gcacacagct

tgaacttcce

cagtgcagct

ggctccacag

tctgacctge

tgcgcageca

cttegtetac

ctgcteotgte

tcotggtaaa

360

420

480

540

600

660

120

180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1383
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48479

<210> 30
211> 460
<212> PRT
<213> Chudt nhat nha

<400> 30
Met Gly Trp Ser Tyr Ile Ile Leu Phe

1 5

Val His Ser GIn Ile GIn Leu Gln GIn
20 25

Pro Gly Ala Ser Val Lys Leu Ser Cys
35 40

Thr Ser Tyr Trp Met His Trp Val Lys
50 55

Glu Trp Ile Gly Glu Thr Asn Pro Ser
65 70

Glu Lys Phe Lys Ser Lys Ala Thr Leu
85

Thr Ala Tyr Met Gln Leu Ser Ser Leu
100 105

Leu Val Ala Thr Val Thr Asp
10 15

Pro Gly Ala Glu Leu Val Lys
30

Lys Ala Pro Gly Tyr Thr Phe
45

Gln Arg Pro Gly GIn Gly Leu
60

Asn Ser Val Thr Asn Tyr Asn
75 80

Thr Val Asp Lys Ser Ser Ser
90 95

Thr Ser Glu Asp Ser Ala Val
110

112
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Tyr Tyr

Gly Thr
130

Tyr Pro
145

Leu Gly

Trp Asn

Leu GIn

Ser Thr
210

Ser Ser
225

Lys Pro

Cys

115

Leu

Leu

Cys

Ser

Ser

195

Trp

Thr

Cys

48479

Thr Ile Gly Arg Gly Arg Gly
120

Val Thr Val Ser Ala Ala Lys
135

Ala Pro Gly Ser Ala Ala GIn
150

Leu Val Lys Gly Tyr Phe Pro
165 170

Gly Ser Leu Ser Ser Gly Val
180 185

Asp Leu Tyr Thr Leu Ser Ser
200

Pro Ser Glu Thr Val Thr Cys
215

Lys Val Asp Lys Lys Ile Val
230

Phe

Thr

Thr

155

Glu

His

Ser

Asn

Pro
235

Ala Tyr Trp Gly GIn
125

Thr Pro Pro Ser Val
140

Asn Ser Met Val Thr
160

Pro Val Thr Val Thr
175

Thr Phe Pro Ala Val
190

Val Thr Val Pro Ser
205

Val Ala His Pro Ala
220

Arg Asp Cys Gly Cys
240

Ile Cys Thr Val Pro Glu Val Ser Ser Val Phe Ile Phe

245 250

113

255
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48479 203/224

Pro Pro Lys Pro Lys Asp Val Leu Thr Ile Thr Leu Thr Pro Lys Val
260 265 2170

Thr Gys Val Val Val Asp Ile Ser Lys Asp Asp Pro Glu Val Gln Phe
275 280 285

Ser Trp Phe Val Asp Asp Val Glu Val His Thr Ala GIn Thr Gln Pro
290 295 300

Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg Ser Val Ser Glu Leu Pro
305 310 315 320

Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg Val
325 330 335

Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr
340 345 350

Lys Gly Arg Pro Lys Ala Pro GIn Val Tyr Thr Ile Pro Pro Pro Lys
355 360 365

Glu GIn Met Ala Lys Asp Lys Val Ser Leu Thr Cys Met Ile Thr Asp
370 375 380

Phe Phe Pro Glu Asp Ile Thr Val Glu Trp GIn Trp Asn Ala GIn Pro
385 390 395 400

114



48479 204/224

Ala Glu Asn Tyr Lys Asn Thr GIn Pro Ile Met Asp Thr Asp Gly Ser
405 410 415

Tyr Phe Val Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Trp Glu Ala
420 425 430

Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His Asn His
435 440 445

His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
450 455 460

115





