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(57) Sang ché dé cap dén duoc pham két hop dung dé diéu tri bénh dai thao duong va cac

roi loan chuyén hoa khac, duoc pham nay bao gdém a) dang duoc hoat héa-duoc ting

cuong hiéu lyc cta khang thé khang thu thé insulin & ngudi, va b) dang dugc hoat hoa-

duogc tang cuong hiéu luc cua khang thé khang NO-syntaza ndi mo.
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Linh vuc ky thuat dwoc dé cap

Sang ché dé cap dén linh vuc y hoc, cu thé 1a dé cap dén dugc phém dé diéu tri

va ngan nglra bénh dai thao dudng va céc rdi loan chuyén héa khac.
Tinh trang ky thuét ciia sang ché

Bénh dai thao dudng 13 tinh trang bénh man tinh dugc dic trung & dang ching
tang glucoza—huyét (ham lugng dudng trong méau cao). Sy gia ting lién tuc muc
glucoza trong méu lam ting nguy co cua cac bién chimg c6 lién quan dén bénh dai

théo dudng nhu sy tdn hai than, mét thi luc, bénh tim va loét chén.

C6 hai loai bénh dai thao duong chinh: bénh déi thao duong typ 1 va bénh dai
thao dudng typ 2. V6i bénh dai thdo duong typ 1, ching tang glucoza-huyét phat trién
vi tuy khong thé san xuét insulin. Loai bénh dai thdo dudng nay thuong xuét hién & laa
tudi tho Au hodc tudi méi truéng thanh. O bénh dai thdo dudng typ 2, tuy c6 kha nang
san xudt insulin, nhung n6 khong thé dap tmg mot cach thoa dang nhu cdu cua co thé.
Vén d& 12 & chd co thé khong dap Gng v6i insulin ndy mot cach thich hop, ma do diéu
nay dan dén glucoza it dugc hép thu boi té bao hon va gy ra muc glucoza trong mau
cao mot cach bt thuong. Sau khi tuy hoat dong qua stre trong nhidu nim, cudi cling
tuy c6 thé yéu va khong con kha ning san xuét insulin, tai thoi diém nay ngudi méic

bénh dai thao duodng typ 2 ¢o thé can tri liéu insulin.

Insulin, mot hormon ty nhién dugc san xuat boi tuy, van chuyén glucoza tir dong
méu dén bén trong t& bao. Nhu vay, nhiém vu chinh cia insulin 13 d€ diéu hoa su van

chuyén glucoza vao t€ bao nhd d6 lam giam mirc glucoza mau.

Téac dong cta insulin dugc kiém soat thong qua su hoat hoa thu thé heterotetrame
duoc tim thiy & mang huyét twong. Thu thé insulin 13 glycoprotein bao gdm hai cdu
tric tiéu don vi alpha ngoai bao va hai cAu trac tiéu don vi beta xuyén mang dugc lién
két boi lién két disulfua. Ullrich et al., Nature, 313:756-61, 1985. Céc céu triic tiéu don
vi alpha chuira mién lién két insulin, va phén ndi bao cla cAu trac tidu don vi beta chira
tyrosin protein kinaza dugc diéu hoa bdi insulin (enzym xdc tac sy chuyén nhém ning

lugng cao tir thé cho (thuong 12 ATP) dén thé nhan).
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Khi phén tir insulin dugc giai phong boi cac té bao beta ciia tuy va dén té bao, n6
Jién két bén trén thy thé insulin trén bé mit ctia hau hét cac té bao. Ngay khi insulin
lién két, chic ning phosphotransferaza ndi tai cla cAu trac tiéu don vi beta cta thu thé
insulin dugc kich hoat, ddn dén tyrosin phosphoryl héa nhidu protein ndi bao. Ngay
khi thy thé insulin d& dwoc hoat hoa, hién tugng phosphoryl héa din dén lam ting su

cat gift glucoza va do d6 lam gidm murc glucoza trong mau.

Viéc kiém soat hitu hiéu mirc glucoza 1a khé dat dugc trong thoi gian dai ngay ca
v6i cach thire tri lidu insulin chi tiét nhat & bénh nhan dugc tip trung diéu trj nhit. Nhu
vély, ¢6 nhu ciu khong nging dbi voi cac san phim thubc méi véi cong hicu tri lidu
mong mudn dé didu tri bénh va céc rdi loan chuyén hoa.

Nito oxit (NO) la phan ti khi ma da cho thiy dong vai trong viéc truyén tin hiéu
clia cac qud trinh sinh hoc khac nhau. NO thu duoc tir ndi mo la phén t chinh trong
viéc didu hoa truong luc mach va sy lién quan clia n6 v6i bénh mach da duge ghi nhan
tir 1au. NO trc ché nhidu qué trinh dugc biét 1a lién quan dén sy hinh thanh cta mang
vita xo dong mach, bao gbm su dinh bam don bao, su két tu tidu cdu va sy tiang sinh té
biao co tron ciia mach. Vai trd quan trong khac ciia NO ndi md la sy bao v€ thanh
mach khoi tmg suit oxy hoa dugc gdy ra boi chinh céc san phim chuyén héa ctia né va
b&i cac san phdm oxy héa cua lipit va lipoprotein. Su loan chirc ndng n¢i mé xay ra &
giai doan rat sém cla chimg vita xo dong mach. Do do, sy thiéu hut sy NO sin c6 cuc
bd c6 thé 13 con duong thong thudng cubi cing lam ting tbc giy vita mach & ngudi.
Ngoai vai trd ctia né trong ndi md mach, kha néng NO dé cho thy 14 1am diéu bién su
trao ddi chét cua cac lipoprotein. M&i tuwong quan khong thuan lgi da dugce bao céo
gifta cac ndng do huyét twong clia céc san pham trao ddi chat NO va tdng huyét twong
va muc dd cholesterol lipoprotein ty trong thip - Low Density Lipoprotein [LDL]
trong khi lipoprotein ty trong cao - High Density Lipoprotein [HDL] lam cai thién
chirc ning mach & cac dbi tuong ting cholesterol huyét. Su mit NO di c6 tac dung
dang ké ddi véi sy phét trién ctia bénh. Bénh déi thao dudng c6 lién quan dén ty 18 tr
vong cao va ty 1¢ tir vong chi yéu 14 do su phat trién tang toc ciia bénh vita xo dong
mach. Ngoai ra, cac bao céo da chi ra rang bénh dai thdo duong da lam suy yéu chirc
ning than. Da co @2 xuit ring su khang insulin dan dén viém duong thé. Habib et al.,
Nitric Oxide Measurement From Blood To Lungs, Is There A Link? Pak J Physiol
2007; 3 (1).
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Nito oxit dugc tdng hop boi ndi mod tir L-arginin nhd nito oxit syntaza (NO
syntaza). NO syntaza xuét hién & cac isoform khac nhau, bao gdbm dang cAu thanh
(cNOS) va dang co thé gy cam tng (iNOS). Dang céu thanh nay c6 mit trong céc té

bao ndi mod binh thudng, cac noron va mot so cdc md khac.

Téc dung tri liéu cta dang pha lodng cuc han (hodc cuc thz?'tp) cua céc khang thé
duoc tang cudng hiéu luc boi k¥ thudt vi lugng ddng cin da dugc phat hién béi tac gia
sang ché, Dr. Oleg 1. Epshtein. US 7,582,294 da boc 16 thudc dé didu tri ching ting
san tuyén tién liét lanh tinh hodc ching viém tuyén tién liét bing cach sir dung dang
duoc hoat héa theo cach vi lugng ddng can cia cac khang thé khang khang nguyén dic
hiéu tuyén tién liét (PSA). US 7,700,096 boc 1 dang dugce ting cuong hi¢u luc theo
phép vi lugng ddng can cua cac khang thé khang NO-syntaza ndi mo. Dang dugc ting
cuong hiéu luc theo phép vi luong dbng cin cta cic khang thé khang NO-syntaza ndi

mé dugc ban trén thi trudng ¢ Lién bang Nga va cac qudc gia khac dudi tén Impaza®.
Ban chét ky thuit ciia sang ché

Theo mét khia canh, sang ché dé xuét dugc phdm dé st dung cho bénh nhan méc
bénh dai thao dudng va céac rdi loan chuyén héa khic, duge phdm nay bao gdm a)
dang dugc hoat héa-dugce ting cudng hiu lyc cia khang thé khang thu thé insulin &
ngudi, va b) dang dugc hoat hoa-duge ting cuong hiéu luc cia khang thé khang NO-

syntaza ndi mo.

Theo mot khia canh, sang ché d& xuit dugc phém dé st dung cho bénh nhan mic
bénh dai thdo dudng va cac rdi loan chuyén héa khéc, dugc phim nay bao gbm a)
dang dugc hoat hoa-duge tang cuong hi¢u lyc cua khang thé khang manh dau tan C
cia ciu trac tiéu don vi beta cua thu thé insulin & ngudi, va b) dang duge hoat hoa-

dugc ting cuong hiéu luc cia khang thé khang NO-syntaza ni md.

Theo mot phuong én, duoc phim theo khia canh ndy cia séng ché bao gbém a)
dang duoc hoat héa-dugce tang cudong hi¢u lyc cua khang thé khang thu thé insulin &
ngudi, va b) dang dugc hoat hda-duge tang cuong hi€u luc cua khang thé khang NO-
syntaza ndi mo, trong d6 phan tir thy thé insulin bao gdm it nhit mot cAu trac tidu don

vi alpha va it nhat mot cau trac ticu don vi beta.

Theo mdt phuong &n, dugc phim theo khia canh nay cia sang ché bao gém dang

dugc hoat hoa-duge ting cudong higu luc cua khang thé khang manh dau tan C cua cdu
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trtic tiéu don vi beta cua thu thé insulin & nguoi hodc dang duge hoat héa-duge ting
cuong hi€u luc ctua khéng thé khang thy thé insulin & ngudi duéi dang hdn hop cta cac
dung dich pha loding theo phép vi lugng ddng can C12, C30, va C200 dugc tam lén
trén chit mang ran. Dang dugc hoat héa-duge ting cuong hiéu luc cua khing thé
khang NO-syntaza ndi md duéi dang hdn hop cia cac dung dich pha loang theo phép

vi lwong ddng cin C12, C30, va C200 sau d6 c6 th& dugc tAm 1én trén chit mang rén.

Theo phuong &n khac, duoc phim theo khia canh nay cua séng ché bao gdm
dang dugc hoat hoa-duge ting cuong hi¢u lyc cla khang thé khang NO-syntaza noi
md 13 du6i dang hdn hop clia cac dung dich pha lodng theo phép vi luong ddng cin
C12, C30, va C200 duogc tAm 1én trén chit mang ran. Dang dugc hoat hoa-dugc ting
cudng hiéu lyc cua khang thé khdng manh dAu tan C cta céu truc tidu don vi beta cua
thy thé insulin & ngudi hodc dang dugc hoat hoa-duoc ting cuong hiu lyc cua khang
thé khang thy thé insulin & ngudi 1a dudi dang hén hop ciia cac dung dich pha lodng
theo phép vi lrong dong can C12, C30, va C200 sau do co6 thé duoc tdm 1én trén chét

mang ran.

Tét hon 13, dang dugce hoat héa-duge tang cudng hi¢u lyc cia khang thé khéng
ménh dau tan C cua cdu trac tiéu don vi beta cua thu thé insulin & ngudi hodc dang
dugc hoat héa-duge ting cudng hiéu luc cla khang thé khang thu thé insulin & ngudi
1a khang thé don dong, da dong hodc tu nhién, t6t hon nita néu 13, khang thé da dong.
Theo mot phuong an theo khia canh nay cia sang ché, dang dugc hoat héa-dugc ting
cuong hiéu luc cia khang thé khang manh dau tan C coa chu trac tidu don vi beta cla
thu thé insulin & nguoi hodc dang dugc hoat héa-dugc ting cudng hi¢u luc cia khéng
thd khang thu thé insulin & ngudi duoc didu ché biang c4ch pha lodng lién tiép theo

phén trim két hop lic mdi 14n pha lodng.

Tét hon 13, dang duge hoat héa-dugc ting cudng hiéu luc cta khang thé khang
NO-syntaza ndi mo la khang thé don dong, da dong hodc tu nhién, t6t hon nira néu 13,
khang thé da dong. Theo mdt phuong an theo khia canh nay cia sang ché, dang dugc
hoat héa-duoc ting cudng hiéu luc cia khang thé khang NO-syntaza ndi md dugc didu

ché bing cach pha lodng lién tiép theo phan trim két hop lic mbi 1an pha lodng.

Theo khia canh khac, séng ché md ta phuong phap didu tri bénh nhén méc bénh
dai thao duong, Typ I, phuong phdp nay bao gdm budc sit dung cho bénh nhén hdn
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hop chira a) dang dugc hoat hoa-dugc ting cuong hi€u lyc cia khang thé khang thy
thé insulin & ngudi, va b) dang duge hoat hoa-dugc ting cuong hiéu luc clia khang thé

khang NO-syntaza ndi mo.

Theo khia canh khéc, sang ché mo ta phuong phép diéu tri bénh nhan méc bénh
dai thdo duong Typ I, phuong phép nay bao gbm bude st dung cho bénh nhan hén
hop chira a) dang dugc hoat hda-duge ting cuong hi¢u luc cia khang thé khang manh
du tan C cua cdu truc tiéu don vi beta cua thu thé insulin & ngudi, va b) dang duoc

hoat hoa-dugc ting cuong higu luc cua khang thé khang NO-syntaza ndi mo.

Theo khia canh khac, sang ché dé mo ta phuong phép didu tri bénh nhan miéc
bénh dai thao duong, Typ II, phuong phap nay bao gdm budce sir dung cho bénh nhan
hdn hop chita a) dang duge hoat hoa-dugc ting cuong higu lyc cia khang thé khang
thu thé insulin & ngudi, va b) dang dugc hoat héa-duge ting cudng hiéu lyc cia khang

thé khang NO-syntaza ndi mo.

Theo khia canh khac, sang ché mo ta phuong phap didu tri bénh nhan méc bénh
dai thao duong Typ II, phuong phdp nay bao gbdm budce sit dung cho bénh nhén hdn
hop chira a) dang dugc hoat héa-duge ting cuong hiéu luc ctua khang thé khang manh
d4u tan C cla cAu truc tiéu don vi beta cla thu thé insulin & ngudi, va b) dang duge

hoat hoa-dugc ting cudng hiu lyc cta khang thé khang NO-syntaza ndi mo.

Theo khia canh khéc, sang ché mo ta phuong phap gidm mirc glucoza trong méu
& dong vat co vi, phuong phap nay bao gbdm budc st dung cho dong vat c6 vi hdn
hop chtra a) dang dugc hoat héa-duge taing cuong hiéu luc cia khang thé khang thu
thé insulin & ngudi, va b) dang dugc hoat hoa-duge ting cudng hidu lyc cia khang thé

khang NO-syntaza ndi mo.

Theo khia canh khéc, sang ché mo ta phuong phéap giam mirc glucoza trong mau
& dong vat ¢ vi, phuong phap nay bao gdm budc st dung cho dong vat c6 vi hdn
hop chira a) dang dugc hoat héa-dugc ting cudng hiéu lyc cla khang thé khang manh
dAu tan C cua cau triic tidu don vi beta cia thu thé irisulin & ngudi, va b) dang dugc

hoat héa-dugc ting cudng hiéu lyc cuia khang thé khang NO-syntaza ndi md.

Theo khia canh khéc, sang ché mé ta phuong phap diéu tri tinh khang insulin &
dong vat co va, phuong phap nay bao gdm buéde st dung cho dong vat co vi hdn hop

chta a) dang dugc hoat hoa-duoc ting cudng hiu luc cia khang thé khang thu thé
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insulin & ngudi, va b) dang dugce hoat héa-duge ting cudng hiu lyc cua khang thé

khang NO-syntaza ndi mo.

Theo khia canh khéc, sang ché md ta phuong phap diéu tri tinh khang insulin &
dong vat c6 vi, phuong phap nay bao gbm bude sit dung cho dong vét cb vi hdn hop
chtra a) dang duge hoat hoa-duge ting cudng higu lyc cia khang thé khang manh dau
tdn C cta cAu trac tiéu don vi beta cia thu thé insulin & ngudi, va b) dang dugc hoat

hoa-duge ting cudng hi¢u luc cua khang thé khang NO-syntaza ndi md.

Theo mot phuong an theo khia canh nay cua sang ché, sang ché mo ta viéc sir
dung tor mot dén hai dang lidu luong don vi cua dang dugc hoat hdéa-duge ting cudng
hi¢u lyc cua khang thé khang manh dAu tan C cta ciu tric tiéu don vi beta ctia thy thé
insulin & nguoi hodc dang dugc hoat hoa-dugc ting cudng hiéu lyc cia khang thé
khéang thu thé insulin & nguoi, va tir mot dén hai dang lidu lurong don vi cia dang dugc
hoat hc’)a-duqc tang cuong higu luc cia khang thé khang NO-syntaza ndi mo, mdi dang
lidu lugng nay dugc sir dung tir mot 14n mot ngay dén bdn 1an mot ngay. Tét hon 13,
mot dén hai dang lidu lugong don vi cia mdi trong sb cac dang dugc hoat hdéa-dugc

ting cuong hiéu luc cua cic khang thé dugc sit dung hai 1an mot ngay.
M6 ta viin tit cac hinh vé

Fig. 1 - Minh hoa muc d¢ anh hudng cia cac ché phdm dugc thir nghiém dén
muac glucoza trong huyét tuong méu cua chudt mic bénh dii thdo dudng do

streptozotoxin gay ra.

Fig. 2 - Minh hoa mtrc d9 anh hudng cua cac ché phim dugc thir nghiém vao
ngay tiém thtr 14 dén cac chi sb cua dién tich dudi dudng cong ndéng do-thoi gian
(AUC) trong thtt nghiém dung nap glucoza & chudt mic bénh dii thao duong do
streptozotoxin gay ra.

Fig. 3 - Minh hoa mtc do anh hudéng cia cac ché phém dugc thir nghiém dén
muc glucoza trong huyét trong mau cta chudt méc bénh dai thdo dudng ty phat khong
phu thudc insulin.

Fig. 4 - Minh hoa mtrc d0 anh hudng cua cac ché phém duoc thir nghi€ém vao

ngay tiém thr 28 dén cac chi sb cta dién tich dudi duong cong ndng dd-thodi gian
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(AUC) trong thir nghiém dung nap glucoza & chudt méc bénh dai thdo dudng tu phat

khong phu thudc insulin.

Fig. 5 — Minh hoa dong luc hoc cuia mirc glucoza va hemoglobin duoc glycolat
hoa & bénh nhan méc bénh dai thdo dudng typ 1 dbi voi truong hop nhan duge ché
phim IR Ab + NOS Ab.

Fig. 6 - Minh hoa dong luc hoc clia mirc glucoza va hemoglobin dugc glycolat
hoa & bénh nhan méc bénh dai thao duong typ 2 di véi truong hop nhan duge ché
phim IR Ab + NOS Ab.

MO ta chi tiét sang ché

Séng ché dugc x4c dinh dya trén cic diém yéu cau béo ho dinh kem. D6i véi cac
diém yéu cau béo hd nay, phan chu giai thudt ngit sau day dua ra céc dinh nghia c6

lién quan.

Thuét ngir “khéng thé” theo sang ché c6 nghia 14 globulin mién dich lién két dic
hiéu v6i, va nho d6 dugce xac dinh 1a bd sung véi, su sip xép khong gian cu thé va co
cuc cua phan tir khac. Cac khang thé nhu dugc trich dan trong cac diém yéu cau bao
ho c6 thé bao gdm globulin mién dich day du hodc manh ctia ching, c6 thé 13 tu nhién,
da dong hodc don dong, va co thé gdm nhiéu 16p va isotyp khac nhau, nhu IgA, IgD,
IgE, IgG1, 1gG2a, [gG2b va IgG3, IgM, v.v.. Cic manh cua ching c6 thé bao gdbm
Fab, Fv va F(ab"),, Fab', va cac manh tuong tu. Cum tur sb it “khang thé” bao g?)m ca

nghia s6 nhiéu “céc khang the.”

Thuat ngit “dang dugc hoat hoa-duge ting cudng hi¢u luc” hodc “dang dugc
ting cuong hiéu luyc”, mot cach trong ing, lién quan dén cac khang thé dugc trich din
theo sang ché duoc st dung dé chi san pham ctia sy ting cudng hiéu lyc theo phép vi
lwong ddng cin ctia dung dich ban dAu bét ky cua cac khang thé. “Sy ting cuong higu
luc theo phép vi luong ddng can” biéu thi viéc sir dung phuong phap ctia phép chita vi
lwong dong cin dé truyén cong hiéu vi luong ddng can cho dung dich ban dAu cta chét
c6 lién quan. Mic du khong bi gi6i han nhu vay, ‘su téng cudng hiu luc theo phép vi
lugng ddng can” c6 thé bao gbdm, vi du, pha lodng 13p lai lién tiép két hop voi xir ly
bén ngoai, cu thé lic (co hoc). Theo cach khéc, dung dich ban dau cia khang thé dugc
pha loang lién tiép lap lai va lic nhidu 14n theo phwong thing dimg mdi dung dich thu

dugc theo k¥ thuat vi luong ddng can. Nong do dugc uu tién cua dung dich ban dau
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cua khang thé trong dung moi, t6t hon 13, nudc hodc hdn hop nudc-rugu etylic, nam
trong khoang tr khoang 0,5 dén khoang 5,0 mg/ml. Quy trinh dugc wu tién dé diéu ché
mdi thanh phin, tic 13 dung dich khang thé, 1a str dung hdn hop ctia ba dung dich pha
loang gbc nuéc hodc gbc nude-rugu ctia dung dich nén ban diu (cén ngot nude cai)
cta cic khang thé duge pha loang 100'2, 100% va 100%% 13n, mdt cach twong Ung,
trong duong véi cac 1an pha lodng theo phép vi lugng ddng can theo phan tram (C12,
C30, va C200) hoic viéc st dung hdn hop cta ba dung dich pha lodng gbc nude hoidc
gbc nudc-rugu cia dung dich nén so cdp cia cac khang thé dugc pha lodng 1002,
1003° va 100%° 1dn, mdt cach twong tUmg, twong duong véi cac dung dich pha loang
theo phép vi lugng ddng can theo phan trim (C12, C30 va C50). Vi du vé sy ting
cuong hiéu lyc theo phép vi luong ddng cin duge mo ta trong US 7,572,441 va US
7,582,294, cac tai liéu nay dugc dua vao ban mo ta nay bang cach vién dan. Trong khi
thuat ngit “dang dugc hoat hoa-dugc ting cuong higu lyc” duge s dung trong cac
diém yéu ciu bao ho, thuat ngit “lidu cuc thip” dugc st dung trong phén cac vi du.
Thuat ngit “lidu cyc thdp” tré thanh thuat ngit k§ thudt trong linh vuc k¥ thudt ndy
dugc tao ra béi viéc nghién ciru va str dung dang dugc pha lodng va dugce tang cuong
hiéu lyc theo phép vi lugng ddng cin cla chit. Thuat ngit “lidu cuc thip” hodc “cic
lidu cyc thdp” ddng nghia hoan toan va co ban véi thuat ngit dang ‘dugc hoat hoa-

duoc ting cuong hiéu luc” dugce st dung trong cac diém yéu cau bao hd.
G g g : C ; :

Theo cach khéc, khang thé 1a & dang “dugc hoat héa-dugc tang cudng hiéu luc”
khi ¢6 mat ba yéu t§ sau. Thir nhit, dang “dugc hoat héa-duge ting cudng hiéu lyc”
ctia khang thé 13 san phim ctia quy trinh didu ché da dwoc chip nhéan trong k¥ thuat vi
luong d(‘Sng can. Tht hai, dang “dugc hoat hoa-duge ting cuong hiéu luc” cua khang
thé phai c6 hoat tinh sinh hoc nhu duge xéc dinh bang cac phwong phép dugc chép
nhén trong duoc Iy hoc hién dai. Va thir ba, hoat tinh sinh hoc duoc thé hién béi dang
“dugc hoat héa-duge ting cuong hiéu lyc” cua khang thé khong thé duoc giai thich
boi sur c6 mit cia dang phéan tr clia khang thé trong san pham sau ciing clia quy trinh
vi luong ddng can.

Vi du, dang dugc hoat héa dugc ting cudng hi€u lyc cua cac khang thé co6 thé
duoc diéu ché bang cach cho khang th da dugc phan 1ap, ban diu & dang phan ti qua
nhiéu 14n pha loang lién tiép két hop v6i tic dong bén ngoai, nhur l4c co hoc. Viéc xir

ly bén ngoai trong qua trinh lam giam ndng do ciing c6 thé dugc thuc hién, vi du, bing
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cach cho tiép xtc voi siéu 4m, dién tu, hodc cac yéu t6 vt ly khéac. V. Schwabe
"Homeopathic medicines", M., 1967, US 7,229,648 va US 4,311,897, cac tai liéu nay
duge dua vao ban md ta nay bang cach vién din, mo ta céac quy trinh nhu vay la cac
phwong phap ting cudng hiéu lyc theo phép vi lugng ddng can da dugc chdp nhan
trong k¥ thuét vi lugng ddng can. Quy trinh nay din dén sy giam ddng déu trong ndng
d6 phan tir cua dang phan tir ban diu cua khang thé. Quy trinh nay dugc lap lai cho
dén khi thu dugc cong hidu vi lugng dong cin mong mubn. Ddi véi khang thé riéng rg,
cong hiéu vi lugng ddng can dugc yéu clu c6 thé duge xac dinh bang cach cho cac
dung dich pha loang trung gian qua thir nghiém sinh hoc trong mé hinh thir nghiém
dugc ly mong mudn. Mic du khong bi gi6i han nhu vdy, ‘sy ting cuong hiéu luc theo
phép vi lwong ddng cin” co thé gbm, vi dy, pha loéing 13p lai lién tiép két hop voi xa ly
bén ngoai, cu thé lic theo phwong thang ding (co hoc). Theo cach khéc, dung dich ban
dau cua khang thé dugc pha loéng lién tiép lap lai va lic nhidu 1dn theo phuong thing
dimg mdi dung dich thu dugc theo k¥ thuat vi lwong ddng can. Nong do duge wu tién
cia dung dich ban diu cia khang thé trong dung mdi, t6t hon 13, nudc hodc hdn hop
nude-rugu etylic, nim trong khoang tlr khoang 0,5 dén khoang 5,0 mg/ml. Quy trinh
dugc wu tién dé diu ché mdi thanh phan, tic 1a dung dich khang thé, 14 sit dung hdn
hop cua ba dung dich pha lodng trong nugc hodc nudc-rugu cia dung dich nén ban
dAu (cdn ngot nude cai) cta cac khang thé dugc pha loang 1002, 100* va 1002 lan,
mdt cach twong Ung, twong dwong véi cac 1an pha lodng theo phép vi luong ddng cin
theo phin trim C12, C30 va C200 hoic hdn hop cta ba dung dich pha lodng trong
nude hodc nude-rugu cia dung dich nén ban dau (cdn ngot nudc cai) cua cac khang
thé dugc pha loang 10012, 100*° va 100°° lan, mot cach twong Ung, twong dwong véi
céc 1an pha loang theo phép vi luong ddng cin theo phan tram C12, C30 va C50. Vi du
vé cach dé thu duoc cdng hi¢u mong mudn ciing dugc dua ra, vi duy, trong cac Patent
My s 7,229,648 va 4,311,897, tai liéu ndy dugc dua vao ban mo ta nay béng cach
vién dan. Quy trinh c6 thé ap dung dugc cho dang “dugc hoat hoa duge ting cudng
higu lyc” cua cac khéng thé dugc néu theo sang ché dugc boc 19 chi tiét hon dudi day.
C6 nhidu vin @ ban cai dang ké vé viéc diu tri theo phép vi lugng ddng cin dbi
trong 12 ngudi. Mic du sang ché dua trén cac quy trinh vi lugng ddng can da dugc
chép nhan dé thu dugc dang “dugc hoat hoa-dugc ting cuong hiéu luc” cla cac khéang

thé, sang ché khong don nhét dua vao phép chita theo cach vi lugng dong cin &
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d6i trong 1a ngudi dé chimg t6 hoat tinh. Cac tac gia séng ché ciia don sang ché nay da
ngac nhién phat hién ra ring va cdc md hinh thir nghiém dugc ly da duge chép nhén da
chiing minh mot cach ddy du ring dung méi thu dugc sau cling tir nhiéu 14n pha lodng
lién tiép dang phén t ban du cia khang thé c6 hoat tinh cudi cing khéng c6 lién
quan dén sy co6 mit cua cac luong vét cla dang phén tr cia khang thé ndy trong dung
dich pha loang dich. Dang “dugc hoat héa-dugc ting cudng hi¢u luc” cia khang thé
duoc dé xuét theo sang ché dugc kiém tra v& hoat tinh sinh hoc trong mé hinh thir
nghiém hoat tinh duoc ly da dugc chp nhan, trong céc thit nghiém in vitro thich hop,
ho#c in vivo trong mo hinh thtr nghiém & dong vat thich hgp. Cac thir nghi€ém dugc
dua ra thém du6i day cung cip bing ching vé hoat tinh sinh hoc trong cdc md hinh
thir nghiém nhu vay. Céc nghién ctru 1dm sang & nguoi, cling dugc dua ra dudi day, la
bing chimg ring hoat tinh dwgc quan sat trong md hinh thir nghiém & dong vat dugc
bién chuyén thanh tri liéu & nguoi. Nghién ciru & nguoi cling dua ra bang ching vé su
san c6 cua dang “dugc hoat hda duge tang cudng hiéu luc” duge néu theo sang ché dé
diéu tri cac bénh hoic rdi loan dic trung & ngudi da duge chép nhén la cac tinh trang

bénh ly trong nganh y hoc.

Tuong tu, dang “dugc hoat hoa-dugc tang cuong hi¢u lyc” cua khéng thé nhu
dugc yéu ciu bao hd bao gbm duy nhit dung dich hodc ché phim rén ma hoat tinh
sinh hoc cua no khong thé dugc giai thich bdi sy ¢6 mét cua dang phén tir ciia khang
thé con lai tir dung dich bat du, ban dau. Theo cach khéc, mic du dé xuét rﬁng dang
“dugc hoat héa-dugce tang cudng hiéu luc” cua khang thé c6 thé chira cac lugng vét
ctia dang phan tir ban dAu cua khang thé, nguoi c6 hiéu biét trung binh trong linh vuc
k¥ thuat nay khong thé quy hoat tinh sinh hoc quan séat dugc trong cdc mé hinh thir
nghiém dugc ly da dugc chép nhan cho dang phan tir con lai cta khang thé véi muac do
tin cay bat ky do ndng do cuc ky thip cua dang phén ti clia khéng thé con lai sau khi
pha loang lién tiép. Mic du sing ché khong bi gi6i han boi 1y thuyét cu thé bit ky,
hoat tinh sinh hoc cua dang “dugc hoat hoéa-dugce ting cudng hi¢u luc” cua cac khang
thé theo sang ché khong thé quy cho dang phan tir ban diu cua khang thé. Pugc uu
tién 13 dang “dugc hoat héa-duge ting cuong higu lyc” cia khang thé & dang long
hodc rén trong d6 néng dd clia dang phén tir ban du cua khang thé 13 duéi gi6i han
phat hién cua k¥ thuat phan tich da dugc chép nhén, nhu dién di mao dan va séc ky

16ng cao 4p. Pugc dic biét wu tién la dang “dugc hoat hoa-duogc ting cuong hiéu luc”
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cta khang thé & dang 16ng hodc rin trong d6 ndng do ctia dang phan tir ban du cla
khang thé 13 dudi s6 Avogadro. Trong dugc Iy hoc cua céc dang phén tir cua cac chét
tri liéu, thong 1& phd bién 1 tao ra dudng cong dap ng lidu lugng trong d6 mirc dap
ung dugce ly dugce ve dd thi so v6i ndng d6 cla thubc hoat tinh dugc sir dung cho dbi
tuong hodc dugc thir nghiém in vitro. Mic tb1 thiéu ctia thudc ma tao ra dap ting phat
hién dugc bat ky duoc biét 14 lidu ngudng. Cu thé dugc bao gdm va duge wu tién la
dang “dugc hoat hda-duge ting cuong hi€u luc” cla cac khang thé chira khang thé
phan tt, néu c6, & ndng do dudi liéu ngudng d6i v6i dang phan tir cia khang thé trong

mo hinh thir nghiém sinh hoc dé cho.

Sang ché d& xuét dugc phdm dé sir dung cho bénh nhan méic bénh déi thdo duong
va céc rbi loan chuyén héa khac, bao gém a) dang dugc hoat hdéa-dugce ting cudng
hiéu luc cua khang thé khang manh du tan C cia céu tric tidu don vi beta cia thu thé
insulin & ngudi hodc dang dugc hoat hoa-duge ting cudng hiéu lyc cua khang thé
khéang thu thé insulin & ngudi va b) dang duge hoat hoa-duge ting cuong hiéu lyc cla
khang thé khang NO-syntaza ndi md. Nhu dugc néu trén day theo séng ché, cac tmg
dung y té riéng r& ctia chinh mdi trong sd céc thanh phén riéng r& clia hdn hop nhin
chung 1a da duoc biét. Tuy nhién, cac tic gia sang ché da bét ngd phat hién ra ring
viéc st dung hdn hop nay 1a hitu ich trong diéu tri bénh nhan bi bénh d4i thio duong
va khang insulin va con lam gigm muc glucoza trong mau. Mic du ngudi nfp don
khong bi rang budc béi ly thuyét nay, gia thuyét “chét ting tbc” gia dinh ring bénh dai
thao dudng Typ I (DM) va bénh dai thdo dudng Typ II la cung loai bénh dugc ddc
trung bdi tinh khang insulin, sy phat trién ctia n6 thanh DM Typ I va DM Typ II dugc
x4c dinh boi kiéu gen ciia bénh nhéan. Gia thuyét nay khong pht nhén vai trd cua céc
qué trinh tu mién dich; tuy nhién, n6 loai bé nghi ngd v& vai trd cin ban ctia n6. Gia
thuyét “chét ting td¢c” chia bénh dai théo dudng Typ I va Typ II theo tbc do tién trién:
véi bénh dai thdo duong Typ I, sy phat trién nhanh chéng cia cac thay ddi bénh ly
quyét dinh su bat ddu s6m hon cua céac biéu 19 triéu chitng bénh 1am sang. Gia thuyét
nay dugc dé xuAt 14n dAu tién vao ndm 2001 va hién nay dugc xac nhin bing cac két
qué ctia 6 thtr nghiém 14m sang doc 1ap (xem Wilkin, T.J. The accelerator hypothesis:
a review of the evidence for insulin resistance as the basis for type [I] as well as type II
diabetes. International Journal for Obesity. 2009: Vol. 33 - p. 716-726.). Déng vai trd
chi chét trong su phat sinh bénh cta ca hai loai bénh dai théo duong la tinh khéng
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insulin, d giam cta né din dén sy gidm qué trinh dién bién 14m sang ctia ca bénh dai
thao dudng Typ I va bénh dai thdo duong Typ II (xem Cellular mechanisms of insulin
resistance. World Congress on Insulin Resistance Syndrome, 2009, Diabetes Care.
2010: Vol. 33, N8, pp. 103-108.). Vai trd clia cdu tric tiéu don vi beta clia thy thé
insulin trong con dudng tin hiéu insulin 13 da dugc biét. Sau su lién két véi thu thé va
su hoat héa cdu tric tiéu don vi beta, con dudng nay co thé di theo hai huéng khac
nhau: phosphatidylinositol 3-kinaza (PI 3- K) hodc MAP kinaza (MAP- K). Con
dudng thtr nhat dudng nhu can thiét cho viéc hiéu ro phan 16n céc tac dong chuyén héa
va chdng hién tuong giy chét t& bao theo chuong trinh cla insulin, va con dudng thay
thé ¢6 lién quan véi tic dong khong phai chuyén hoa, ting sinh va nguyén phan cla
no. Trong tinh khang insulin, da cho thdy rang chi c6 tinh khang insulin chuyén hoa,
dugc lién két v6i sy hoat héa cAu truc tiéu don vi beta cling véi con duong P13-K,
doéng vai trd quan trong trong viéc xdc dinh sy phat trién cta bénh dai tho dudng.
(Xem Muntoni, S, Muntoni, S. Insulin Resistance: Pathophysiology and Rationale for
Treatment, Ann. Nutr. Metab. 2011: Vol. 58, N1, pp. 25-36). Duoc phim nhu duoc

yéu ciu bao ho dam bao tac dong dén tinh khang insulin chuyén héa.

Dugc phdm theo khia canh nay cua sang ché c6 thé & dang 16ng hodc & dang rén.
M3i trong s6 cac dang dugce hoat hoa dugc ting cuong higu luc cua cac khang thé
dugc bao gdm trong dugc phim duoc didu ché tir dang phan tir ban dAu ctia khang thé
théng qua quy trinh dugc chip nhén trong k¥ thuét vi lugng dbng can. Khang thé khéi
du c6 thé 12 khang thé don dong, hodc da dong dugc didu ché theo cac quy trinh di
biét, vi dy, nhu duoc md ta trong Immunotechniques, G. Frimel, M., “Meditsyna”,
1987, p. 9-33; “Hum. Antibodies. Monoclonal and recombinant antibodies, 30 years
after” boi Laffly E., Sodoyer R. — 2005 — Vol. 14. — N 1-2. P.33-55, c& hai tai liéu nay

déu dugce dua vao ban md ta nay bang cach vién dan.

Céc khang thé don dong c6 thé thu dugc, vi du, bing ky thuat t& bao lai. Giai
doan ban du cia quy trinh nay gém giy mién dich dua trén cic nguyén tic da duoc
phét trién trong quy trinh didu ché khang huyét thanh da dong. Céc giai doan thuc hién
khac bao gdbm san xudt cac té bao lai tao ra cac dong vo tinh cua cac khang thé véi tinh
dic hiéu ddng nhét. Viéc phan 1ap riéng r& ching dugc thyc hién bang céch sir dung

cac phuong phap gidng nhu trong truong hop didu ché khang huyét thanh da dong.
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Céc khang thé da dong c6 thé thu duoc théng qua viéc gay mién dich chu dong
dong vét. béi v6i muc dich nay, vi du, cac dong vt thich hop (vi du thd) nhan duoc
mot chudi cac dung dich tiém chtra khang nguyén thich hop, NO-syntaza ndi md va
manh diu tan C cua ciu tric tiéu don vi beta cta thu thé insulin & ngudi hoic NO-
syntaza ndi mo va thu thé insulin & nguoi. Hé mién dich cia dong vat tao ra cic khang
thé trong Gng, ma duge thu gom tir dong vat theo cach da biét. Quy trinh nay c6 thé
diéu ché huyét thanh giadu khéng thé don dic hiéu. Néu mudn, huyét thanh chira khéng
thé c6 thé duoc tinh ché, vi dy, bing cach sir dung sic ky 4i luc, cit phan doan bing su
két tha mudi hoic séc ky trao ddi ion. Huyét thanh giau khang thé, da duogc tinh ché
thu duoc c6 thé duge sir dung lam nguyén liéu khoi ddu dé didu ché dang dugc hoat
hoa-duge ting cuong hiéu lyc cia cac khang thé. Nong d6 duoc wu tién cia dung dich
khang thé ban dAu thu duge trong dung méi, tot hon 13, nuée hode hdn hop nuée-rugu

etylic, nam trong khoang tr khoang 0,5 dén khoang 5,0 mg/ml.

Quy trinh dugc vu tién dé8 didu ché mdi thanh phan 13 sir dung hdn hop cia ba
dung dich rugu-nudc cia dung dich nén so cip cta cic khang thé dugc pha lodng
1002, 100%° va 1002 1in, mot cich tuong tng, tuong duong véi céc dung dich pha
loang theo phép vi luong ddng cin theo phan traim C12, C30 va C200. Dé diéu ché
dang liéu lugng rin, chit mang rin dugc xir Iy bang dung dich mong mudn thu dugc
thong qua quy trinh vi luong ddng can. Pé thu duogc dang lidu lwong don vi rin cia
hdn hop theo sang ché, khéi lugng chit mang duoc tAm v6i mdi trong s6 cac dung
dich pha lodng. Ca hai loai tAm ddu thich hop dé didu ché dang lidu lwong hdn hop

mong muon.

Theo phuong dn dugc uu tién, nguyén liéu khai dau dé diéu ché dang dugc hoat
hoa dugc ting cudng hiéu lyc ma bao g6m hdn hgp theo sang ché 13 cac khang thé da
dong, dugc lam ting & dong vét khang khang nguyén twong ing, tire 13, manh dau tan
C cia chu tric tiéu don vi beta cta thu thé insulin & ngudi hodc thu thé insulin & ngudi
va NO-syntaza ndi mo. Pé thu dugc dang dugc hoat héa-duge ting cudng higu lyc cua
c4c khang thé da dong khang manh dAu tan C cta cAu tric tiéu don vi beta cta thy thé
insulin & nguoi, khang nguyén mong mubn co6 thé duge tiém dudi dang chit sinh mién
dich vao ddng vét thi nghiém, t6t hon 1a tho. Peptit dugc dic bigt quan tdm c6 thé bao

gbm it nhit khoang 3 axit amin, thuong 1a it nhét khoang 10 trén mdt trong hai phia
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cla trinh tu, tot hon néu c6 it nhat 3 axit amin & phia dau tan C. Céac trinh tu sau cua

thu thé insulin & ngudi cu thé dugc bao gdm dé 1am khang nguyén thich hop:

CAu trac tiéu don vi alpha nguyén ven cua thy thé insulin & ngudi:
SEQ ID NO: 1
His Leu Tyr
28 30
Pro Gly Glu Val Cys Pro Gly Met Asp Ile Arg Asn Asn Leu Thr
31 35 40 _ 45
Arg Leu His Glu Leu Glu Asn Cys Ser Val Ile Glu Gly His Leu
46 50 55 60
Gln Ile Leu Leu Met Phe Lys Thr Arg Pro Glu Asp Phe Arg Asp
61 65 70 75
Leu Ser Phe Pro Lys Leu Ile Met Ile Thr Asp Tyr Leu Leu Leu
76 80 85 90
Phe Arg Val Tyr Gly Leu Glu Ser Leu Lys Asp Leu Phe Pro Asn
91 95 100 105
Leu Thr Val Ile Arg Gly Ser Arg Leu Phe Phe Asn Tyr Ala Leu
106 110 115 120
Val Ile Phe Glu Met Val His Leu Lys Glu Leu Gly Leu Tyr Asn
121 125 130 135
Leu Met Asn Ile Thr Arg Gly Ser Val Arg Ile Glu Lys Asn Asn
136 140 145 150
Glu Leu Cys Tyr Leu Ala Thr Ile Asp Trp Ser Arg Tle Leu Asp
151 155 160 165
Ser Val Glu Asp Asn Tyr Ile Val Leu Asn Lys Asp Asp Asn Glu
166 170 175 180
Glu Cys Gly Asp Ile Cys Pro Gly Thr Ala Lys Gly Lys Thr Asn
181 185 190 195
Cys Pro Ala Thr Val Ile Asn Gly Gln Phe Val Glu Arg Cys Trp
196 200 205 210
Thr His Ser His Cys Gln Lys Val Cys Pro Thr Ile Cys Lys Ser
211 215 220 225
His Gly Cys Thr Ala Glu Gly Leu Cys Cys His Ser Glu Cys Leu
226 230 235 240
Gly Asn Cys Ser Gln Pro Asp Asp Pro Thr Lys Cys Val Ala Cys
241 245 250 255
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Arg
256
Pro
271
Cys
286
Cys
301
Pro
316
Cys
331
Lys
346
Thr
361
Asn
376
Ile
391
Leu
406
Glu
421
Arg
436
Gly
451
Ile
466
Arg
481
Glu
496
Lys
511
Asp

Asn

Tyr

Gln

His

Ser

Leu

Thr

Val

Leu

Sexr

Ser

Ile

Gln

Lys

His

Asn

Asn

Ile

Leu

Phe

Tyr

Asp

Gln

Gly

Ile

Ile

Ala

Gly

Phe

Gly

Leu

Leu

Lys

Asp

Glu

Leu

Leu

Tyr

His

Leu

Tyr

Tyr

Pro

Asp

Asn

Ala

Tyr

Phe

Asn

Trp

Phe

Met

Ile

Leu

Leu

Gly

Leu
260
Phe
275
His
290
Val
305
Thr
320
Cys
335
Ser

350

365
Glu
380
Leu
395
Arg
410
Tyr
425
Asp
440
Phe
455
Glu
470
Ala
485
Leu
500
Arg
515
Phe

Asp

Gln

His

Ile

Met

Pro

Val

Ser

Leu

Lys

Lys

Ser

Trp

His

Glu

Leu

Lys

Trp

Met
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Gly

Asp

Lys

His

Asn

Lys

Thr

Leu

Glu

Ile

Leu

Phe

Ser

Tyr

vVal

Lys

Phe

Glu

Leu

-16-

Arg

Trp

Cys

Asn

Ser

Val

Ser

Ile

Ala

Arg

Arg

Tyr

Lys

Asn

Ser

Thr

Ser

Pro

Phe

Cys

Arg

Lys

Asn

Ser

Cys

Ala

Ile

Arg

Leu

Ala

His

Pro

Gly

Asn

Tyr

Tyr

Tyr

Val
265
Cys
280
Asn
295
Lys
310
Asn
325
His
340
Gln
355
Asn
370
Leu
385
Ser
400
Ile
415
Leu
430
Asn
445
Lys
460
Thr
475
Gly
490
Ile
505
Trp
510
Lys

Glu

Val

Ser

Cys

Leu

Leu

Glu

Ile

Gly

Tyx

Arg

Asp

Leu

Leu

Lys

Asp

Arg

Pro

Glu

Thr

Asn

Arg

Ile

Leu

Leu

Leu

Arg

Leu

Ala

Gly

Asn

Thr

Cys

Gln

Thr

Pro

Ala

Cys

Phe

Arg

Pro

Cys

Glu

Arg

Gly

Ile

Leu

Glu

Gln

Ile

Leu

Arg

Ala

Ser

Asp

Pro

Pro

Ser

Gln

Glu

Thr

Gly

Gly

Gly

Glu

Val

Thr

Asn

Thr

Ser

Gln

Ser

Phe

Phe

Tyr

Pro
270
Phe
285
Gly
300
Cys
315
Pro
330
Glu
345
Cys
360
Asn
375
Glu
390
Ser
405
Leu
420
Leu
435
Gln
450
Glu
465
Glu
480
Cys
495
Asp
510
Arg
525
Gln



526
Asn
541
Trp
556
Lys
571
Trp
586
Asp
601
Gln
616
Val
631
Ser
646
Arg
661
Lys
676
Ser
691
Ala
706
Lys
721
Leu
736
Gly
751

Val

Thr

Ser

Thr

Glu

Thr

Ser

Asp

Gln

Gly

Glu

Gly

Glu

His

Ala

Thr

Val

Gln

Gln

Arg

Asp

Pro

Ala

Leu

Asp

Glu

Leu

Asn

Glu

Glu

Val

Asn

Tyr

Arg

Ala

Ser

Asn

Glu

Lys

Ser

Cys

Glu

Val

Asp

530
Phe
545
Asp
560
His
575
Ala
590
Thr
605
Thr
620
Ser
635
Gly
650
Asp
665
Leu
680
Gln
695
Cys
710
Glu
725
Val
740
Pro

755

Asp

Ile

Pro

Ile

Tyr

Asn

Ser

Asn

Ser

Pro

Lys

Ser

Ser

Phe

Arg
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Gly Gln

Asp Pro
Gly Trp
Phe Val
Gly Ala
Pro Ser
Gln TIle
Ile Thr
Glu Leu
Ser Arg
His Asn
Cys Pro
Ser Phe
Val

Pro

Pro Ser

Asp

Pro

Leu

Lys

Lys

Val

Ile

His

Phe

Thr

Gln

Lys

Arg

Arg

Arg

535
Ala
550
Leu
565
Met
580
Thr
595
Ser
610
Pro
625
Leu
640
Tyr
655
Glu
670
Trp
685
Ser
700
Thr
715
Lys
730
Lys
745
Lys
760

Cys

Arg

Arg

Leu

Asp

Leu

Lys

Leu

Leu

Ser

Glu

Asp

Thr

Thr

Arg

Gly

Ser

Gly

val

Ile

Asp

Trp

Val

Asp

Pro

Tyr

Ser

Phe

Ser

Arg
762

Ser Asn

Asn Asp

Leu Lys

Thr Phe

Ile Tyr

Pro Ile

Lys Pro

Phe Trp

Tyr Cys

Pro Phe

Glu Asp

Gln Ile

Glu Asp

Ser Gly

Céc manh cia ciu tric tiéu don vi alpha cua thu thé insulin & nguoi:

SEQ ID NO:

Leu Met Asn Ile Thr Arg Gly Ser Val

-17-

540
Ser
555
Pro
570
Pro
585
Ser
600
Val
615
Ser
630
Pro
645
Glu
660
Leu
675
Glu
690
Ser
705
Leu
720
Tyx
735
Thr
750

Leu Gly Leu Tyr Asn

131

135
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136 140 144

SEQ ID NO: 3
Lys Gly Lys Thr Asn
191 195
Cys Pro Ala Thr Val Ile Asn Gly
196 200 203

SEQ ID NO: 4
Trp Ser Lys His Asn Leu Thr Ile Thr Gln
441 445 450
Gly Lys Leu
451 453

SEQ ID NO: 5

Asn Val Thr Glu Phe Asp Gly Gln Asp Ala Cys Gly Ser Asn Ser
541 545 550 555
Trp Thr Val Val Asp

556 560

SEQ ID NO: 6
Asp Ile Ile Tyr Val
611 615
Gln Thr Asp Ala Thr
616 620

SEQ ID NO: 7
Tyr Glu Asp Ser
702 708
Ala Gly Glu Cys Cys Ser Cys Pro Lys Thr Asp Ser Gln Ile
706 710 715 719

CAu trac tiéu don vi beta nguyén ven cia thu thé insulin & nguoi:
SEQ ID NO: 8
Ser Leu Gly

763 765

-18-



Asp Val
766
Pro Asn
781
Arg Pro
796
Gly

811

Leu
Asn Gln
826
Ser Ala
841
Pro Val
856
Trp Gln
871
Val

886

Ser

Ser

901

Arg
Leu Ser
e16
Ala
931

Gly

Asp
946

Tyxr
Pro Leu
961
Tyr Leu
976
Leu Tyr
991
Phe
1006
Glu Lys
1021

Met Val

Pro

Gly

Thr

Phe

Arg

Asp

Arg

Thr

Glu

Tyr

Lys

Pro

Asn

Leu

Ile

Phe

Ala

Cys

Ile

Tyr

Val
770

Asn

Ser

785

Ser
Glu Lys
800
Phe
815

His
Thr Pro
830
Met
845
Glu
860

Thr
His
Pro Lys
875
Arg Arg
890
Phe
905

His

Asn
920

Gly

Ser
935
Val
950
Val
965

Gly
Asp
Phe
Leu Arg
980
Ser Ser
995
Ser Val

1010
Thr Leu

1025
Glu Gly

Thr

Thr

Val

Thr

Glu

Pro

Ile

Glu

Tyr

Ala

Tyr

Trp

Pro

Phe

Lys

Asn

Tyxr

Leu

Asn

26424

Val

Ser

Val

Gly

Glu

Glu

Phe

Pro

Gly

Leu

Ser

Thr

Ser

Leu

Arg

Pro

Val

Arg

Ala

-19-

Ala

Val

Asn

Tyxr

Arg

Ala

Glu

Asn

Asp

Glu

val

Glu

Asn

Phe

Gln

Glu

Pro

Glu

Arg

Val Pro
775
Thr
790
Glu
805
Ile

820

Pro

Lys

Arg

Ser

835
Ala

Cys

Lys
850
Asn

865

Asn

Leu
880
Glu
895
Gly
910
Ile
925
Thr
940
Ala

Gly

Glu

Arg

Arg

Pro

Ile

955

Val
970

Ser
Pro Asp
985
Tyr Leu
1000
Asp Glu
1015

Leu Gly
1030
Asp Ile

Thr

Ser

Ser

Glu

val

Asp

Val

Ile

Leu

Cys

Arg

Tyr

Lys

val

Gly

Ser

Trp

Gln

Ile

Val

Pro

Leu

Leu

Ala

Asp

Val

Val

His

Arg

Ala

Phe

Ile

Ile

Pro

Ala

Glu

Gly

Lys

Ala

Glu

Val

Gln

Ala

Ile

His

Leu

Leu

Leu

Thr

Tyr

Ile

Leu

Ser

Val

Ser

Gly

Ala Phe
780
Glu His
795
Ile Ser
810
Ala Cys
825
Val
840
Gly
855
Met
870
Glu
885
Val
900
Gly

915

Tyr

vVal

Leu

Tyr

Cys

Arg

Leu
930
Thr
945
Gly
960
Ile
975

Ser

Val

Ile

Ser

Pro

990

Asp Val
1005

Gly

Ser Arg
1020
Phe Gly
1035
Glu Ala



1036
Glu Thr
1051
Arg Glu
1066
Phe Thr
1081
Gly Gln
1096
Leu Lys
1111
Pro Gly
1126
Ala Glu
1141
Val His
1156
Phe Thr
1171
Glu Thr
1186
Arg Trp
1201
Ser Ser
1216
Ser Leu
1231
Leu Lys
1246
Cys Pro
1261
Asn Pro
1276
Lys Asp
1291
Ser Glu
1306

Arg

Arg

Cys

Pro

Ser

Arg

Ile

Arg

Val

Asp

Met

Asp

Ala

Phe

Glu

Lys

Asp

Glu

1140
Val Ala
1155
Ile Glu
1170
His His
1185
Thr Leu
1100
Tyr Leu
1115
Pro Pro
1130
Ala Asp
1145
Asp Leu
1160
Lys Ile
1175
Tyr Tyr
1190
Ala Pro
1205
Met Trp
1220
Glu Gln
1235
Val Met
1250
Arg Val
1265
Met Arg
1280
Leu His
1295
Asn Lys
1310

Val

Phe

Val

Val

Arg

Pro

Arg

Glu

Ser

Pro

Asp

Thr

Pro

Pro

Ala

26424

Lys Thr

Leu Asn

Val Arg

Val Met
Leu

Ser

Thr Leu

Met Ala

Ala Arg
Asp Phe
Lys Gly
Ser Leu
Phe Gly
Tyr Gln
Gly
Leu

Asp

Thr Phe
Ser Phe

Pro Glu

-20-

1145
Val Asn
1160
Glu Ala
1175
Leu Leu
1190
Glu Leu
1105
Arg Pro
1120
Gln Glu
1135
Tyr Leu
1150
Asn Cys
1165
Gly Met
1180
Gly Lys
1195
Lys Asp
1210
vVal Vval
1225
Gly Leu
1240
Tyr Leu
1255
Met Arg
1270
Leu Glu
1285
Pro Glu
1300
Ser Glu
1315

Glu

Ser

Gly

Met

Glu

Met

Asn

Met

Thr

Gly

Gly

Leu

Asp

Met

Ile

Val

Glu

Ser

val

Val

Ala

Ala

Ile

Ala

Val

Arg

Leu

Val

Trp

Asn

Gln

Cys

Val

Ser

Leu

Ala

Met

Val

His

Glu

Gln

Lys

Ala

Asp

Leu

Phe

Glu

Glu

Pro

Trp

Asn

Phe

Glu

1050
Ser Leu
1065
Lyvs Gly
1080
Ser Lys
1095
Gly Asp
1110
Asn Asn
1125
Met Ala
1140
Lys Phe
1155
His Asp
1170
Ile Tyr
1185
Pro Val
1200
Thr Thr
1215
Ile Thr
1230
Gln Vval
1245
Asp Asn
1260
Gln Phe
1275
Leu Leu
1290
Phe His
1305
Met Glu
1320
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Phe Glu Asp Met Glu Asn Val Pro Leu Asp Arg Ser Ser His Cys

1321 1325 1330 1335

Gln Arg Glu Glu Ala Gly Gly Arg Asp Gly Gly Ser Ser Leu Gly

1336 1340 1345 1350

Phe Lys Arg Ser Tyr Glu Glu His Ile Pro Tyr Thr His Met Asn

1351 1355 1360 1365

Gly Gly Lys Lys Asn Gly Arg Ile Leu Thr Leu Pro Arg Ser Asn

1366 1370 1375 1380

Pro Ser

13811382

Céc manh ciia manh diu tan C cia ciu trac tiéu don vi beta cta thy thé insulin &

nguoi:

SEQ ID NO: 9

Lys Lys Asn Gly Arg Ile Leu Thr Leu Pro

1368 1370 1375 1377

SEQ ID NO: 10
Arg Ile Leu Thr Leu Pro Arg Ser Asn
1372 1375 1380

Pro Ser

13811382

SEQ ID NO: 11
Lys Asn Gly Arg Ile Leu Thr

13691370 1375

SEQ ID NO: 12
Gly Gly Lys Lys Asn Gly Arg Ile Leu Thr Leu Pro Arg Ser Asn

1366 1370 1375 1380

Pro Ser

13811382

SEQ ID NO: 13

Asn

1365

-21-
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Gly Gly Lys Lys Asn Gly Arg Ile Leu Thr Leu Pro Arg Ser Asn
1366 1370 1375 1380

Pro Ser

13811382
Viéc st dung thu thé insulin & ngudi 1am khang nguyén ciing dugc dy dinh.

Trinh ty thich hop ddi v6i khdng nguyén nay 1a nhu sau:

SEQ ID NO: 14
Met Ala Thr Gly Gly Arg Arg Gly Ala Ala Ala Ala Pro Leu Leu
1 5 10 15
Val Ala Val Ala Ala Leu Leu Leu Gly Ala Ala Gly His Leu Tyr
16 20 25 30
Pro Gly Glu Val Cys Pro Gly Met Asp Ile Arg Asn Asn Leu Thr
31 35 40 45
Arg Leu His Glu Leu Glu Asn Cys Ser Val Ile Glu Gly His Leu
46 50 55 60
Gln Ile Leu Leu Met Phe Lys Thr Arg Pro Glu Asp Phe Arg Asp
61 ‘ 65 70 75
Leu Ser Phe Pro Lys Leu Ile Met Ile Thr Asp Tyr Leu Leu Leu
76 80 85 90
Phe Arg Val Tyr Gly Leu Glu Ser Leu Lys Asp Leu Phe Pro Asn
91 95 100 105
Leu Thr Val Ile Arg Gly Ser Arg Leu Phe Phe Asn Tyr Ala Leu
106 110 115 120
vVal Ile Phe Glu Met Val His Leu Lys Glu Leu Gly Leu Tyr Asn
121 125 130 135
Leu Met Asn Ile Thr Arg Gly Ser Val Arg Ile Glu Lys Asn Asn
136 140 145 150
Glu Leu Cys Tyr Leu Ala Thr Ile Asp Trp Ser Arg Ile Leu Asp
151 155 160 165
Ser Val Glu Asp Asn Tyr Ile Val Leu Asn Lys Asp Asp Asn Glu
166 170 175 180
Glu Cys Gly Asp Ile Cys Pro Gly Thr Ala Lys Gly Lys Thr Asn
181 185 190 195
Cys Pro Ala Thr Val Ile Asn Gly Gln Phe Val Glu Arg Cys Trp

-2



196
Thr
211
His
226
Gly
241
Arg
256
Pro
271
Cys
286
Cys
301
Pro
316
Cys
331
Lys
346
Thr
361
Asn
376
Tle
391
Leu
106
Glu
421
Arg
436
Gly
451

His

Gly

Asn

Asn

Tyr

Gln

His

Ser

Leu

Thr

Val

Leu

Ser

Ser

Ile

Gln

Lys

Ser

Cys

Cys

Phe

Tyxr

Asp

Gln

Gly

Ile

Ile

Ala

Gly

Phe

Gly

Leu

His

Thr

Ser

Tyxr

His

Leu

Tyxr

Tyr

Pro

Asp

Asn

Ala

Tyr

Phe

Asn

Trp

Phe

200
Cys
215
Ala
230
Gln
245
Leu
260
Phe
275
His
290
Val
305
Thr
320
Cys
335
Ser
350
Gly
365
Glu
380
Leu
395
Arg
410
Tyr
425
Asp
440
Phe
455

Gln

Glu

Pro

Asp

Gln

His

Ile

Met

Pro

Val

Ser

Leu

Lys

Lys

Ser

Trp

His

26424

Lys

Gly

Asp

Gly

Asp

Lys

His

Asn

Lys

Thr

Leu

Glu

Ile

Leu

Phe

Ser

Tyr

-23-

Val

Leu

Asp

Arg

Trp

Cys

Asn

Ser

vVal

Ser

Ile

Ala

Arg

Arg

Tyr

Lys

Asn

Cys

Cys

Pro

Cys

Arg

Lys

Asn

Ser

Cys

Ala

Ile

Asn

Arg

Leu

Ala

His

Pro

205
Pro
220
Cys
235
Thr
250
Val
265
Cys
280
Asn
295
Lys
310
Asn
325
His
340
Gln
355
Asn
370
Leu
385
Ser
400
Ile
415
Leu
430
Asn
445
Lys
460

Thr

His

Lys

Glu

Val

Ser

Cys

Leu

Leu

Glu

Ile

Tyr

Arg

Asp

Leu

Leu

Ile

Ser

Cys

Thr

Asn

Arg

Ile

Leu

Leu

Leu

Arg

Leu

Ala

Gly

Asn

Thr

Cys

Cys

Glu

Val

Cys

Phe

Arg

Pro

Cys

Glu

Arg

Gly

Ile

Leu

Glu

Gln

Ile

Leu

Lys

Cys

Ala

Pro

Ser

Gln

Glu

Thr

Gly

Gly

Glu

Val

Thr

Asn

Thr

Ser

210
Ser
225
Leu
240
Cys
255
Pro
270
Phe
285
Gly
300
Cys
315
Pro
330
Glu
345
Cys
360
Asn
375
Glu
390
Ser
405
Leu
420
Leu
435
Gln
450
Glu
465



Ile
466
Arg
481
Glu
496
Lys
511
Asp
526
Asn
541
Trp
556
Lys
571
Trp
586
Asp
601
Gln
616
Val
631
Ser
646
Arg
661
Lys
676
Ser
691
Ala
706
Lys

His

Asn

Asn

Ile

Leu

Val

Thr

Ser

Thr

Glu

Thr

Ser

Asp

Gln

Gly

Glu

Glu

Lys

Asp

Glu

Leu

Leu

Thr

Val

Gln

Gln

Arg

Asp

Asn

Pro

Ala

Leu

Asp

Glu

Leu

Met

Ile

Leu

Leu

Gly

Glu

val

Asn

Tyr

Arg

Ala

Ser

Asn

Glu

Lys

Ser

Cys

Glu

Glu
470
Ala
485
Leu
500
Arg
515
Phe
530
Phe
545
Asp
560
His
575
Ala
590
Thr
605
Thr
620
Ser
635
Gly
650
Asp
665
Leu
680
Gln
695
Cys
710
Glu

Glu

Leu

Lys

Trp

Met

Asp

Ile

Pro

Ile

Tyr

Asn

Ser

Asn

Ser

Pro

Lys

Ser

Ser

26424

Val

Lys

Phe

Glu

Leu

Gly

Asp

Phe

Gly

Pro

Gln

Ile

Glu

Ser

His

Cys

Ser

-24-

Ser

Thr

Ser

Pro

Phe

Gln

Pro

Trp

vVal

Ala

Ser

Ile

Thr

Leu

Arg

Asn

Pro

Phe

Gly

Asn

Tyr

Tyxr

Tyr

Asp

Pro

Leu

Lys

Lys

Val

Ile

His

Phe

Thr

Gln

Lys

Arg

Thr

475

490
Ile
505
Trp
510
Lys
535
Ala
550
Leu
565
Met
580
Thr
595
Ser
610
Pro
625
Leu
640
Tyr
655
Glu
670
Trp
685
Ser
700
Thr
715
Lys

Lys

Asp

Arg

Pro

Glu

Cys

Arg

Arg

Leu

Asp

Leu

Lys

Leu

Leu

Ser

Glu

Asp

Thr

Gly

Gln

Thr

Pro

Ala

Gly

Ser

Gly

vVal

Ile

Asp

Trp

val

Asp

Pro

Tyr

Ser

Phe

Arg

Ala

Ser

Asp

Pro

Ser

Asn

Leu

Thr

Ile

Pro

Lys

Phe

Tyr

Pro

Glu

Gln

Glu

Gln

Ser

Phe

Phe

Tyr

Asn

Asp

Lys

Phe

Tyr

Ile

Pro

Trp

Cys

Phe

Asp

Ile

Asp

Glu
480
Cys
495
Asp
510
Arg
525
Gln
540
Ser
555
Pro
570
Pro
585
Ser
600
Val
615
Ser
630
Pro
645
Glu
660
Leu
675
Glu
690
Ser
705
Leu
720
Tyr



721
Leu
736
Gly
751
Asp
766
Pro
781
Arg
796

811
Asn
826
Ser
841
Pro
856
Trp
871
Val
886
Ser
901
Leu
916
Ala
931
Asp
946
Pro
961
Tyr
976

His

Ala

Val

Pro

Leu

Gln

Ala

val

Gln

Ser

Arg

Ser

Gly

Tyr

Leu

Leu

Asn

Glu

Gly

Thr

Phe

Arg

Asp

Arg

Thr

Glu

Tyxr

Lys

Pro

Asn

Leu

Ile

Phe

val

Asp

Asn

Ser

Glu

His

Thr

Thr

His

Pro

Arg

His

Gly

Asp

Phe

Leu

725
Val
740
Pro
755
Val
770
Ser
785
Lys
800
Phe
815
Pro
830
Met
845
Glu
860
Lys
875
Arg
890
Phe
905
Asn
920
Ser
935
Val
950
Val
965
Arg
980

Phe

Arg

Thr

Thr

Val

Thr

Glu

Pro

Ile

Glu

Tyxr

Ala

Tyr

Trp

Pro

Phe

Lys

26424

vVal

Pro

Val

Ser

Val

Gly

Glu

Glu

Phe

Pro

Gly

Leu

Ser

Thr

Ser

Leu

Arg

-25-

Pro

Ser

Ala

Val

Asn

Tyr

Arg

Ala

Glu

Asn

Asp

Glu

Val

Glu

Asn

Phe

Gln

Arg

Arg

Val

Pro

Lys

Arg

Cys

Lys

Asn

Gly

Glu

Arg

Arg

Pro

Ile

Ser

Pro

730
Lys
745
Lys
760
Pro
775
Thr
790
Glu
805
Ile
820
Ser
835
Ala
850
Asn
865
Leu
880
Glu
895
Gly
910
Ile
925
Thr
940
Ala
955
Val
970
Asp
985

Thr

Arg

Thr

Ser

Ser

Glu

Val

Asp

Val

Ile

Leu

Cys

Arg

Tyr

Lys

Val

Gly

Ser

Arg

Val

Pro

Leu

Leu

Ala

Asp

vVal

Val

His

Arg

Ala

Phe

Ile

Ile

Pro

Ser

Ser

Ala

Glu

Val

Gln

Ala

Ile

His

Leu

Leu

Leu

Thr

Tyr

Ile

Gly

Leu

Leu

Ala

Glu

Ile

Ala

Tyr

Val

Leu

Tyr

Cys

Arg

Ser

Val

Ile

Ser

Gly

735
Thr
750
Gly
765
Phe
780
His
795
Ser
810
Cys
825
Val
840
Gly
855
Met

870
Glu

885
Val

900

915

Leu

930
Thr
945
Gly
960
Ile

975

Pro

990



Leu Tyr
991
Phe Pro
1006
Glu Lys
1021
Met Val
1036
Glu Thr
1051
Arg Glu
1066
Phe Thr
1081
Gly Gln
1096
Leu Lys
1111
Pro Gly
1126
Ala Glu
1141
Val His
1156
Phe Thr
1171
Glu Thr
1186
Arg Trp
1201
Ser Ser
1216
Ser Leu

1231
Leu Lys

Ala

Cys

Ile

Tyr

Arg

Cys

Pro

Ser

Arg

Ile

Arg

Val

Asp

Met

Asp

Ala

Phe

Ser Ser
995

Ser Val
1010
Thr Leu
1025
Glu Gly
1140
Val Ala
1155
Ile Glu
1170
His His
1185
Thr Leu
1100
Tyr Leu
1115
Pro Pro
1130
Ala Asp
1145
Asp Leu
1160
Lys Ile
1175
Tyr Tyr
1190
Ala Pro
1205
Met Trp
1220
Glu Gln

1235
Val Met

Asn

Tyr

Leu

Asn

Val

Phe

Val

Val

Arg

Pro

Gly

Ala

Gly

Arg

Glu

Ser

Pro

Asp

26424

Pro Glu

Val Pro

Arg Glu

Ala Arg

Lys Thr

Leu Asn

Val Arg

Val Met

Ser Leu

Thr

Leu

Met Ala

Ala Arg

Asp Phe
Lys Gly
Ser Leu
Phe Gly
Tyr Gln

Gly Gly

-26-

Tyr Leu Ser
1000

Asp Glu Trp
1015

Leu Gly Gln

1030
Asp Ile Ile
1145

Val Asn Glu

1160

Glu Ala Ser

1175
Leu Leu
1190

Glu Leu Met

1105

Arg Pro Glu

1120

Gln Glu Met

1135

Tyr Leu Asn

1150
Asn Cys Met
1165
Gly Met Thr
1180
Gly Lys Gly
1195
Lys Asp Gly
1210

Val Val Leu

1225

Gly Leu Ser

1240

Tyr Leu Asp

Ala

Glu

Gly

Lys

Ser

vVal

Val

Ala

Ala

Ile

Ala

vVal

Arg

Leu

Val

Trp

Asn

Gln

Ser

Val

Ser

Gly

Ala

Met

Val

His

Glu

Gln

Lys

Ala

Asp

Leu

Phe

Glu

Glu

Pro

Asp Val
1005
Ser Arg
1020
Phe Gly
1035
Glu Ala
1050
Ser Leu
1065
Lys Gly
1080
Ser Lys
1095
Gly Asp
1110
Asn Asn
1125
Met Ala
1140
Lys Phe
1155
His Asp
1170
Ile Tyr
1185
Pro Val
1200
Thr Thr
1215
Ile Thr
1230
Gln Vval

1245
Asp Asn
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1246 1250 1255 1260
Cys Pro Glu Arg Val Thr Asp Leu Met Arg Met Cys Trp Gln Phe

1261 1265 1270 1275
Asn Pro Lys Met Arg Pro Thr Phe Leu Glu Ile Val Asn Leu Leu

1276 1280 1285 1290
Lys Asp Asp Leu His Pro Ser Phe Pro Glu Val Ser Phe Phe His

1291 1295 1300 1305
Ser Glu Glu Asn Lys Ala Pro Glu Ser Glu Glu Leu Glu Met Glu

1306 1310 1315 1320
Phe Glu Asp Met Glu Asn Val Pro Leu Asp Arg Ser Ser His Cys

1321 1325 1330 1335
Gln Arg Glu Glu Ala Gly Gly Arg Asp Gly Gly Ser Ser Leu Gly

1336 1340 1345 1350
Phe Lys Arg Ser Tyr Glu Glu His Ile Pro Tyr Thr His Met Asn

1351 1355 1360 1365
Gly Gly Lys Lys Asn Gly Arg Ile Leu Thr Leu Pro Arg Ser Asn

1366 1370 1375 1380

Pro Ser

1381 1382

Quy trinh néu 1am vi du d8 diéu ché c4c khang thé da dong khéi ddu khang manh
du tan C cta ciu tric tiéu don vi beta cta thu thé insulin & ngudi c6 thé duge mo ta
nhu sau. Vao 7-9 ngay trudc khi 14y mAu méu, c4c con thé dugce tién hanh 1-3 14n tiém
tinh mach khang nguyén mong mudn dé 1am ting mirc khang thé da dong trong dong
mau thd. Trong qua trinh gdy mién dich, cac miu méu dugc ldy dé kiém tra muec
khéng thé. Thong thudng, muc t6i da ctia phan ing mién dich cua khang nguyén hoa
tan dat duoc trong 40 dén 60 ngdy sau 1An tiém khéng nguyén dau tién. Khi két thic
chu ky mién dich dau tién, thd c6 khoang thoi gian phuc héi 12 30 ngdy, sau d6 viéc

gy mién dich lai dugc tién hanh vé6i 1-3 14n tiém tinh mach khéc.

Pé thu duge khang huyét thanh chira cac khang thé mong mubn, mau caa thd da
duoc gy mién dich dugc thu gom tir céc con tho va duge dit trong 6ng ly tAm dung
tich 50ml. Cac khéi san phdm dugc tao thanh trén thanh éng dugc 14y ra bang bay g,
va que duge dat vao khéi & tAm dng. Sau d6, mau dugc dit trong ti lanh trong mot

dém ¢ nhiét @6 khoang 40°C. Vao ngay hom sau, khéi trén bay gd dugc 1y ra, va chét
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1ong con lai dugc ly tdm trong 10 phit & tbe do 13.000 vong quay. Dich 10ng ndi bé
mit 12 khang huyét thanh dich. Khang huyét thanh thu dugc thuong c6 mau vang. 20%
NaN3 (ndng d6 khéi lwong) duge bd sung trong khang huyét thanh dén ndng 4o cubi
ciing bang 0,02% va duge bao quan trude khi sir dung & trang thai duoc lam dong lanh
& nhiét d -20°C (hogc khong c6 NaN3 & nhiét do -70°C). Dé tach riéng céc khang thé
dich khdng méanh dau tan C cua ciu trac tiéu don vi beta cua thu thé insulin & nguoi

khéi khang huyét thanh, trinh tw hip thu pha rén sau day 14 thich hop:

10 ml khang huyét thanh ctia thé dugc pha lodng hai l4n véi NaCl 0,15 M, sau d6
6,26g Na2SO4 duge thém vao, dugce tron va dugc U trong 12-16 gio & nhiét d6 4°C.
Phén ci3n dugc liy ra bang cach ly tim, dwoc pha lodng trong 10ml dung dich dém
phosphat va dugc thdm tach ddi v6i cing chit dém trong mot dém & nhiét do moi
truong. Sau khi phan cin dugc 1iy ra, dung dich duoc cip vao cot DEAE-xenluloza da
duoc can bing boi dung dich dém phosphat. Phan doan khang thé dugc xac dinh bang

céch do mat do quang ciia nudce giai hdp & 280 Nm.

Céc khang thé thé da dugc phan 1p dugc tinh ché bang cach st dung phuong
phép sic ky afin bang cach lién két cac khang thé thu dwoc v6i manh ddu tan C cua
cAu trac tiéu don vi beta cta thu thé insulin & nguoi dugc dat trén nén khong tan cua

o9 e

moi truong sdc ky, voi su rira gidi ti€p theo bdi dung dich nude muoi da duoc co.

Dung dich chét dém thu dugc duge sir dung 1am dung dich ban diu cho quy trinh
pha loding theo phép vi lugng ddng cin dugc str dung dé diéu ché dang duoc hoat hoa
duogc tdng cuong hi€u luc cia cac khéng thé. Néng do duoc ru tién cia dung dich nén
ban dAu ctia khang thé thé da dong dd dugc tinh ché khang nguyén khang méanh diu
tan C ctia cAu tric tiéu don vi beta ctia thy thé insulin & ngudi ndm trong khoang tir 0,5

dén 5,0 mg/ml, t8t hon 1a, tir 2,0 dén 3,0 mg/ml.

Céac khang thé da dong khang NO-syntaza néi md thu dugc bing phuong phép
tuong tu sir dung ta duge. Pé thu duge cac khang thé da dong khang NO-syntaza ndi
md, c6 thé st dung phéan tir nguyén ven ciia NO-syntaza ndi md cta bd ¢6 trinh tu
dugc mé ta dudi day lam chét sinh mién dich (khang nguyén):

SEQ ID NO: 15

Met Gly Asn Leu Lys Ser Val Gly Gln Glu Pro Gly Pro Pro Cys
1 5 10 15
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Gly
16
Pro
31
Thr
46
Leu
61
Trp

Leu

Ala

Pro

Thr

Glu

Gln

Leu

Ala

Tyr

Leu

Leu

Asn

Val

Tyr

Arg

Asp

Arg

Ile

Arg

Gly

Ser

His

Arg

Leu

Asp

Pro

Glu

Ser

Gln

Arg

Ala

Phe

Ile

Ser

Phe

Gln

Thr

Phe

Leu Gly
20
Ala

35

Pro
Ala Pro
50
Pro

65

Pro

GLys er
80
Pro

95

Gly
Arg Lys
110
Gln Leu
125
Ile
140
Val

155

Ser
Glu
Glu Ser
170
Pro Arg
185
Ala
200

Asp

Asn
215
Ile
230
Ile
245

Cys
Ala
Arg
Gln Asp
260
Glu Leu
275

Asp Val

26424

Leu Gly

Pro Glu

Asp His
Glu Gly
Ile Thr

Cys Thr

Leu Gln

Leu Ser
Lys Arg
Glu Ala
Glu Leu
Cys Val
Arg Asp
His TIle
Thr Val
Trp Asn
GLys er

Cys Ile

Leu Pro

-20-

Leu

Pro

Ser

Pro

Tyr

Pro

Thr

Gln

Ser

Glu

val

Gly

Cys

Lys

Phe

Ser

val

Gln

Leu

Gly

Ser

Pro

Lys

Arg

Arg

Ala

Leu
25
Arg
40
Ala
55
Phe
70
Thr
85
Cys
100
Pro
115
Arg
130

GLys er

Val

Phe

Arg

Ser

Tyr

Pro

Gln

Arg

His

Leu

145
Ala
160
Gly
175
Ile
190
Ser
205
Ala
220
Gln
235
Leu
250
Gly
265
Gly
280

Leu

Cys

Ala

Pro

Pro

Leu

Cys

Ser

Asp

Gln

Ser

Ala

Gln

Ala

Thr

Arg

vVal

Asp

Trp

Gln

Gly

Pro

Asn

Arg

Cys

Leu

Pro

Phe

Ala

Thr

Lys

Trp

Gln

Asn

Ala

Arg

Pro

Thr

Ala

Lys Gln
Ala Pro
Ser Pro
Val Lys
Ala Gln
GLys er
Gly Pro
Ile Asn
His Glu
Gly Thr
Gln Ala
Gly Lys
Glu Met
Arg Gly
Pro
Tyr Ala
Ala Asn
Pro

Gly

Pro Asp

Gly

30
Ala

45
Thr

60
Asn

75
Ser

90
Leu
105
Pro
120
Gln
135
Glu
150
Tyr
165
Trp
180
Leu
195
Phe
210
Asn
225
Arg
240
Gly
255
Val
270
Asn
285
Glu



286
Ala
301
Pro
316
Arg
331
Gly
346
Ser
361
Asn
376
Thr
391
Leu
406
Asp
421
Glu
436
Val
451
Met
466
Pro
481
Lys
496
Leu
511
Tyr
526
Gly
541
Asp
556

Pro

Leu

Trp

Gly

Thr

Ile

Thr

Ala

His

Gln

Pro

vVal

Trp

Thr

Met

Ala

Arg

Glu

Glu

Glu

Tyr

Leu

Glu

Leu

Ser

val

His

Lys

Pro

Asn

Lys

Phe

Ser

Leu

Tyxr

Leu

His

Ala

Glu

Ile

Glu

Ser

Leu

Ala

Ala

Ile

Tyr

GLy

Lys

Thr

Glu

Phe

Asp

290
Phe
305
Pro
320
Leu
335
Phe
350
Gly
365
Asp
380
Leu
395
His
410
Ala
425
Arg
440
Ser
455
Ile
470
Ser
485
Glu
500
Leu
515
Thr
530
Arg
545
Val
560

Val

Thr

Pro

Ser

Thr

vVal

Trp

Ser

Thr

Gly

26424

Leu

Leu

Ala

Ala

Arg

Ala

Lys

Phe

Val

Gly

GLys er

Leu

Ala

Val

Met

Lys

vVal

Ser

Thr

Ala

Ala

Arg

Ala

Ser

-30-

Pro

Glu

val

Ala

Asn

Val

Asp

Gln

Ser

Cys

Leu

Pro

Lys

Asn

Lys

Ala

Phe

Leu

Pro

Trp

Ser

Pro

Leu

Cys

Lys

Leu

Phe

Pro

Thr

Ala

Gly

Ala

Arg

Gln

Asp

Glu

295
Glu
310
Phe
325
Asn
340
Phe
355
Cys
370
Met
385
Ala
400
Ala
415
Met
430
Ala
445
Pro
460
Phe
475
Ala
490
Val
505
Val
510
Ser
535
Pro
550
His
565

Leu

Ala

Met

Ser

Asp

Asp

Ala

Lys

Lys

Asp

Val

Arg

Gly

Lys

Lys

Tyr

Arg

Glu

Val

Ala

Leu

Gly

Pro

Leu

Val

val

His

Trp

Phe

Tyr

Ile

Ile

Ala

Ala

Val

Ala

Leu

Leu

Leu

Trp

His

Asp

Glu

Thr

Leu

Ala

His

Gln

Thr

Ser

Thr

Gln

Leu

Leu

Glu

Gly

Glu

Tyr

Arg

Thr

Ile

Ile

Asp

Trp

Gln

Pro

Arg

Ala

Ile

Gln

Cys

Val

300
Val
315
Leu
330
Ile
345
Met
360
Tyr
375
Arg
390
Asn
405
Val
420
Asn
435
Ile
450
Glu
465
Asp
480
Lys
495
Ser
510
Leu
525
Leu
540
Met
555
Leu

570



Val
571
Glu
586
Ser
601
Asn
616
Lys
631
Thr
646
His
661
Leu
676
Cys
691
Gln
706
Ala
721
Arg
736
Gly
751
Leu
766
Ile
781
Gln
796
Leu
811
Thr
826

Val

Ser

Ser

Arg

Leu

Phe

Gly

Ala

Ala

Tyr

Leu

Ser

Leu

Pro

vVal

Glu

Pro

Thr

Phe

Pro

Val

Lys

Arg

Cys

Gly

Gln

Ser

Gln

Arg

Ile

Val

Val

Gly

Glu

Ser

Pro

Ser

Ala

Arg

Ser

Glu

Phe

Ala

Glu

Glu

Cys

Asp

Leu

His

Glu

Arg

Asp

Ala

Val

Pro

Thr
575
Ala
590
Pro
605
Cys
620
Ser
635
Cys
650
Phe
665
Arg
680
Glu
695
Glu
710
Ile
725
Ser
740
Val
755
Asn
770
Leu
785
His
800
Leu
815
Ala
830

Ser

Phe

Ala

Glu

Ser

Ser

Val

Ala

Leu

Ala

Thr

Phe

Thr

His

Leu

Asp

Ile

Leu

Val

Trp

26424

Gly

Leu

Gln

Asp

Asn

Phe

Arg

Leu

Phe

Phe

Ser

Gln

Arg

Gln

Thr

Ser

Glu

Val

-31-

Asn

Met

His

Pro

Thr

Gly

Ala

Gln

Arg

Cys

Pro

Ala

Arg

Ser

Ala

Ile

Arg

Gln

Arg

Gly

Glu

Lys

Leu

Asp

Leu

vVal

Leu

Gly

Val

Lys

Glu

Lys

Ser

Gly

Cys

val

Leu

Asp

Asp
580
Met
595
Ser
610
Val
625
Ser
640
GLy
655
Asp
670
Gly
685
Trp
700

715
Arg
730
Gly
745
Met
760
Lys
775
Gln
790
Pro
805
Glu
820
Glu
835

Pro

Pro

Ser

Tyr

Ser

Ala

Ser

Thr

Gln

Ala

Glu

Ser

Leu

Phe

Ser

Glu

Pro

Asp

Lys

Arg

Pro Glu Asn

Gly Pro Tyr

Lys Ile Arxrg

Ser Trp Arg

Gly Ala Leu

Arg Ala Tyr

Arg Leu Glu

Gly Asp Glu

Lys Ala Ala

Glu Ala Lys

Trp Lys Arg

Gln Leu Leu

Gln Ala Thr

Thr Arg Ala

Gly Leu Gln

Asn Arg Pro

Pro Pro Pro

GLys er Pro

Leu Pro Pro

Gly
585
Asn
600
Phe
615
Arg
630
Gly
645
Pro
660
Glu
675
Leu
690
Phe
705
Ala
720
Gln
735
Pro
750
Val
765
Thr
780
Tyr
795
Gly
810
Pro

825

840
Cys



841
Thr
856

Leu
Pro Ser
871
Pro Ser
886
Arg
901
Val

916

Tyr
Leu
Leu Thr
931
Ser Ala
946
Val
961

Leu
Gly Val
976
vVal
991

Pro

Asp Pro
1006
Ala Pro
1021
Ser Lys
1036
Arg Cys
1051
Ala Gln
1066
Arg Glu
1081
Thr Glu
1096
Gly His
1111

Arg

Pro

Glu

Glu

Glu

Gln

Pro

Ala

Cys

Cys

Tyr

Phe

Gly

Ser

Glu

Pro

Leu

Met

845
Ala
860

Gln

Leu
875
Gln
890

Arg
Gln
Glu Trp
905

Phe
920

Gln

Pro
935
Ala
950

Leu
Asn
Tyr Arg
965
Thr
980

Ile
995

Ser
Phe
Val Pro
1010
Arg Gly
1025
Leu Gln
1040
Gln Leu
1055
Arg Gly
1070
Asp Ser
1085
Ala Ala
1100
Phe Val
1115

Leu

Leu

Glu

Lys

Pro

Leu

His

Thr

Trp

Arg

Cys

Phe

Pro

Asp

Val

Pro

Glu

Cys

26424

Thr Phe

Arg Leu

Leu Glu
Trp Phe
Ser Val
Leu Gln
Pro Gly
Gln Asp
Leu Ser
Gly Ala

Ile Leu
Trp Gln
Ala Pro
His Leu
Phe Gly
Lys Thr
His

Val

Asp

-32-

850
Phe Leu
865
Ser

880

Leu
Thr Leu
895
Arg Cys
910
Ala Leu
925
Pro Arg
940
Val

955

Glu

Leu

970

Gly
Gln Leu
985

Ser

1000
Val Gly
1015

Pro

Glu Arg
1030
Met Thr
1045
Tyr Arg
1060
Arg Val
1075
Tyr Val
1090
Arg Val
1105
Val Thr
1120

Asp

Thr

Ser

Pro

Pro

Tyr

His

Gly

Lys

Phe

Pro

Leu

Leu

Asp

Leu

Gln

Leu

Met

Ile

Leu

Gln

Thr

Ala

Tyr

Leu

Pro

Thr

Arg

Gly

His

Val

Glu

Thr

Aso

Cys

Ala

Thr

Ala

Asp

Leu

Pro

Ser

Thr

Leu

Gly

Leu

Thr

Asp

Phe

vVal

Ala

Ile

Leu

Thr

855
Pro
870
Glu
885

Ser
Glu
Pro Arg
900

Glu
915

Leu

Leu

930

Leu
Val Ser
945
Ala
960

Val
His Tyr
975
Pro
990

Asp

Pro Pro
1005
Gly Ile
1020
Ile Glu
1035
Gly Cys
1050
Gln Asp
1065
Phe Ser
1080
Leu Arg
1095
Glu Arg
1110
Ser Val
1125
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Leu Gln Thr Val Gln Arg Ile Leu Ala Thr Glu Gly Asp Met Glu
1126 1130 1135 1140
Leu Asp Glu Ala Gly Asp Val Ile Gly Val Leu Arg Asp Gln Gln
1141 1145 1150 1155
Arg Tyr His Glu Asp Ile Phe Gly Leu Thr Leu Arg Thr Gln Glu

1156 1160 1165 1170
Val Thr Ser Arg Ile Arg Thr Gln Ser Phe Ser Leu Gln Glu Arg
1171 1175 1180 1185

His Leu Arg Gly Ala Val Pro Trp Ala Phe Asp Pro Pro Gly Pro

1186 1190 1195 1200
Asp Thr Pro Gly Pro
1201 1205

Céac khéang thé da dong khang NO syntaza c6 thé thu duoc bang cach sir dung
phén tir nguyén ven cia NO syntaza & ngudi c6 trinh ty sau:
SEQ ID NO:16
Met Gly Asn Leu Lys Ser Val Ala Gln Glu Pro Gly Pro Pro Cys
1 5 10 15
Gly Leu Gly Leu Gly Leu Gly Leu Gly Leu Cys Gly Lys Gln Gly
16 20 25 30
Pro Ala Thr Pro Ala Pro Glu Pro Ser Arg Ala Pro Ala Ser Leu
31 35 40 45
Leu Pro Pro Ala Pro Glu His Ser Pro Pro Ser Ser Pro Leu Thr
46 50 55 60
Gln Pro Pro Glu Gly Pro Lys Phe Pro Arg Val Lys Asn Trp Glu
61 65 70 75
Val GLys er Ile Thr Tyr Asp Thr Leu Ser Ala Gln Ala Gln Gln
76 80 85 90
Asp Gly Pro Cys Thr Pro Arg Arg Cys Leu GLys er Leu Val Phe
91 95 100 105
Pro Arg Lys Leu Gln Gly Arg Pro Ser Pro Gly Pro Pro Ala Pro
106 110 115 120
Glu Gln Leu Leu Ser Gln Ala Arg Asp Phe Ile Asn Gln Tyr Tyr

121 125 130 135
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Ser
136
Gln
151
Arg
166
Ala
181
Phe
196
Ile
211
Ser
226
Phe
241
Gln
256
Thr
271
Phe
286
Glu
301
Glu
316
Tyr
331
Leu
346
Glu
361
Leu

376

Ser

Glu

Glu

Pro

Asp

Cys

Ala

Arg

Gln

Glu

Asp

Leu

His

Ala

Glu

Ile

Glu

Ile

Val

Ser

Arg

Ala

Asn

Ile

Ile

Asp

Leu

vVal

Phe

Pro

Leu

Phe

Gly

Asp

Lys

Glu

Glu

Cys

Arg

His

Thr

Trp

GLy

Cys

Leu

Leu

Thr

Pro

Pro

Thr

Val

Arg Ser
140

Ala Glu
155

Leu Val
170

Val Gly
185

Asp Cys
200

Ile Lys
215

Val Phe
230

Asn Ser

245

Ser Val

260

Ile Gln

275

Pro Leu

290

Leu Pro

305

Leu Glu

320

Ala Val

335

Ala Ala
350

Arg Asn
365

Ala Val

380

26424

GLys er

Val

Phe

Arg

Arg

Tyr

Pro

Gln

Arg

His

Leu

Pro

Trp

Ser

Pro

Leu

Cys

-34-

Ala

Gly

Ile

Ser

Ala

Gln

Leu

Gly

Gly

Leu

Glu

Phe

Asn

Phe

Cys

Met

Gln

Ala

Ala

Gln

Ala

Thr

Arg

Val

Asp

Trp

Gln

Leu

Ala

Met

Ser

Asp

Asp

Ala
145
Thr
160
Lys
175
Trp
190
Gln
205
Asn
220
Cys
235
Arg
250
Pro
265
Thr
280
Ala
295
Val
310
Ala
325
Leu

340

355
Pro
370
Leu

385

His

Gly

Gln

Gly

Glu

Arg

Pro

Tyr

Ala

Pro

Pro

Leu

Leu

Leu

Trp

Asp

Glu

Thr

Ala

Lys

Met

Gly

Ala

Asn

Gly

Asp

Glu

Gly

Glu

Tyr

Arg

Thr

Gln

Tyr

Trp

Leu

Phe

Asn

Arg

Gly

Val

Asn

Glu

Val

Leu

Ile

Met

Tyr

Arg

Arg

Gln

Arg

Gln

Thr

Leu

Gly

Tyr

Glu

Gly

Pro

Pro

Arg

Gly

Ser

Asn

Thr

Leu
150
Leu
165
Asn
180
Val
195
Tyr
210
Arg
225
Asp
240
Arg
255
Ile
270
Arg
285
Pro
300
Leu
315
Trp
330
Gly
345
Thr
360
Ile
375
Thr
390



Ser
391
Val
406
His
421
Lys
436
Pro
451
Asn
466
Lys
481
Phe
496
Gly
511
Ser
526
Leu
541
Tyr
556
Thr
571
Phe
586
Pro
601
Ile
616
Lys
631

Ser

Leu

Ala

Ala

Ile

Tyxr

Gly

Lys

Thr

Glu

Phe

Asp

Ser

Ala

Arg

Ser

Glu

Leu

His

Ala

Arg

Ser

Phe

Ser

Glu

vVal

Thr

Arg

Val

Thr

Ala

Pro

Cys

Ser

Trp

Ser

Thr

Lys
395
Tyr
410
Ala
425
Gly
440

GLys er

Leu

Ala

Val

Met

Gly

Lys

Val

Phe

Ala

Glu

Ser

Ser

455
Ser
470
Ala
485
Ala
500
Ala
515
Arg
530
Ala
545
Ser
560
Gly
575
Leu
590
Gln
605
Asp
620
Asn

635

Asp

Gln

Ser

Cys

Leu

Pro

Lys

Asn

Lys

Ala

Phe

Leu

Asn

Met

His

Pro

Thr

26424

Lys

Leu

Phe

Pro

Thr

Ala

Gly

Ala

Arg

Gln

Asp

Glu

Glu

Lys

Leu

Asp

-35-

Ala

Ala

Met

Ala

Pro

Phe

Thr

vVal

Val

Ser

Pro

His

Asp

Met

Ser

vVal

Ser

Ala

Lys

Lys

Asp

Val

Arg

Lys

Lys

Tyr

Arg

Glu

Pro

Ser

Tyr

Ser

Ala

Val
400
Val
415
His
430
Trp
445
Phe
460
Tyr
475
Ile
490
Ile
505
Ala
510
Ala
535
Val
550
Thr
565
Pro
580
Gly
595
Lys
610
Ser
625
Gly
640

Glu

Thr

Leu

Ala

His

Gln

Thr

Ser

Thr

Gln

Leu

Leu

Glu

Pro

Ile

Trp

Ala

Ile

Ile

Glu

Trp

Gln

Pro

Arg

Ala

Ile

Gln

Cys

Val

Asn

Tyxr

Arg

Arg

Leu

Asn

Val

Asn

Ile

Glu

Asp

Lys

Ser

Leu

Leu

Met

Leu

Gly

Asn

Phe

Arg

Gly

Val

Asp

Glu

Val

Met

Pro

Lys

Leu

Tyr

Gly

Asp

Val

Glu

Ser

Asn

Lys

Thr

Ala
405
His
420
Gln
435
Pro
450
Val
465
Trp
480
Thr
495
Met
510
Gly
525
Arg
540
Glu
555
Val
570
Ser
585
Ser
600
Ser
615
Arg
630
Leu

645



Arg
646
Cys
661
Gly
676
Gln
691
Ala
706
Arg
721
Arg
736
Ile
751
Val
766
Val
781
Gly
796
Glu
811
Pro
826
Pro
841
Arg
856
Pro
871
Glu
886

Phe

Ala

Glu

Glu

Cys

Asp

Leu

His

Glu

Arg

Asp

Ala

vVal

Pro

Gln

Gln

Gln

Cys

Phe

Arg

Glu

Glu

Ile

Ser

Val

Asn

Leu

His

Leu

Ala

Gly

Ala

Leu

Gln

val

Ala

Leu

Ala

Thr

Phe

Ala

His

Leu

Asp

Ile

Leu

Val

Trp

Leu

Leu

Glu

Phe
650
Arg
665
Leu
680
Phe
695
Phe
710
Ser
725
Gln
740
Arg
755
Gln
770
Thr
785
Gly
800
Ser
815
Glu
830
Val
845
Thr
860
Arg
875
Leu

890

Gly

Ala

Gln

Arg

Cys

Pro

Ala

Arg

Ser

Gly

vVal

Arg

Gln

Arg

Phe

Leu

Glu

26424

Leu

vVal

Leu

Gly

vVal

Lys

Glu

Lys

Ser

Gly

Cys

Val

Leu

Asp

Phe

Leu

Ala

-36-

GLys er

Asp

Trp

Gly

Arg

Gly

Met

Lys

Gln

Pro

Glu

Glu

Pro

Leu

Ser

Leu

Thr

Gln

Ala

Glu

Ser

Leu

Phe

Ser

Glu

Pro

Asp

Lys

Arg

Asp

Thr

Ser

Arg
655
Arg
670

685
Gln
700
Asp
715
Trp
730
Gln
745
Gln
760
Thr
775
Gly
790
Asn
805
Pro

820

835
Leu
850
Ile
865
Leu
880
Gln
895

Ala

Leu

Asp

Ala

Ala

Lys

Leu

Ala

Arg

Leu

Arg

Pro

Ser

Pro

Thr

Ala

Asp

Tyr

Glu

Glu

Ala

Lys

Arg

Leu

Thr

Ala

Gln

Pro

Ala

Pro

Pro

Ser

Glu

Pro

Pro

Glu

Leu

Phe

Ala

Gln

Pro

Ile

Thr

Tyr

Gly

Pro

Gly

Cys

Pro

Glu

Arg

His

Leu

cys

Gln

Ala

Arg

Gly

Arg

Ile

Gln

Leu

Thr

Thr

Pro

Pro

Arg

Phe
660
Gly
675
Gly
690
Ala
705
Ala
720
Tyr
735
Leu
750
Ser
765
Leu
780
Pro
795
Val
810
Glu
825
Pro
840
Leu
855
Ser
870
Arg
885
Tyr
900



Glu Glu
901
Glu Gln
916
Gln Leu
931
Pro Ser
946
Ala Tyr
961
Cys Ser
976
Cys Phe
991

Ser Leu
1006
Phe Arg
1021
Gly Leu
1036
Ser Gln
1051
Gln Arg
1066
Pro Asp
1081
Leu Ala
1096
Met Phe
1111
Thr Val
1126
Glu Ala

1141

Trp

Phe

Pro

Thr

Arg

Thr

Ile

Pro

Gly

Gln

Leu

Gly

Asn

Ala

Val

Gln

Gly

Lys Trp
905
Pro Sexr
920
Leu Leu
935
His Pro
950
Thr Gln
965
Trp Leu
980
Arg Gly
995
Cys Ile

1010
Phe Trp

1025
Pro Thr

1040
Asp His

1055
Val Phe

1070
Pro Lys

1085
Glu Vval

1100
Cys Gly

1115
Arg Ile

1130
Asp Val

1145

Phe

Val

Gln

Gly

Asp

Ser

Ala

Leu

Gln

Pro

Leu

Gly

Thr

His

Asp

Leu

Ile
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Arg Cys

Ala Leu

Pro Arg

Glu Ile

Gly Leu

Gln Leu

Pro Ser

Val Gly

Glu

Arg

Met Thr

Tyr Arg
Arg Val
Val

Tyxr

Arg Val
Val Thr
Ala Thr

vVal
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Pro Thr
910
Pro Ala
925
Tyr Tyr
940
His Leu
955
Gly Pro
970
Lys Pro
985
Phe Arg
1000
Pro Gly
1015

Leu His
1030
Leu Val
1045
Asp Glu
1060
Leu Thr
1075
Gln Asp
1090
Leu Cys
1105
Met Ala
1120
Glu Gly
1135
Leu Arg

1150

Leu

Pro

Ser

Thr

Leu

Gly

Leu

Thr

Asp

Phe

vVal

Ala

Ile

Leu

Thr

Asp

Asp

Leu

Leu

Val

Val

His

Asp

Pro

Gly

Gln

Phe

Leu

Glu

Asn

Met

Gln

Glu

Leu

Ser

Ala

Tyr

Pro

Pro

Ile

Glu

Cys

Asn

Ser

Arg

Arg

Val

Glu

Gln

Val Leu
915
Leu Thr
930
Ser Ala
945
Val Leu
960
Gly Vval
975
Val Pro
990
Asp Pro
1005
Ala Pro
1020
Ser Lys
1035
Arg Cys
1050
Ala Gln
1065
Arg Glu
1080
Thr Glu
1095
Gly His
1110
Leu Gln
1125
Leu Asp
1140
Arg Tyr

1155
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His Glu Asp Ile Phe Gly Leu Thr Leu Arg Thr Gln Glu Val Thr
1156 1160 1165 1170
Ser Arg Ile Arg Thr Gln Ser Phe Ser Leu Gln Glu Arg Gln Leu
1171 1175 1180 1185
Arg Gly Ala Val Pro Trp Ala Phe Asp Pro Pro Gly Ser Asp Thr
1186 1190 1195 1200
Asn Ser Pro

1201 1203

Cac trinh ty sau cda manh NO-syntaza ndi md cu thé dugc bao gém lam khéng

nguyén thich hop

SEQ ID NO: 17
Pro Trp Ala Phe
1192 1195

SEQ ID NO: 18
Gly Ala Val Pro
1189 1192

SEQ ID NO: 19
Arg
1185
His Leu Arg Gly Ala Val Pro Trp Ala Phe Asp Pro Pro Gly Pro
1186 1190 1195 1200
Asp Thr Pro Gly Pro
1201 1205

SEQ ID NO: 20
Ala Phe Asp Pro Pro Gly Pro
11941195 1200
Asp Thr Pro Gly Pro
1201 1205

SEQ ID NO: 21

His Leu Arg Gly Ala Val Pro Trp Ala Phe Asp
1186 1190 11951196

-38-
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SEQ ID NO: 22
His Leu Arg Gly Ala Val Pro Trp Ala Phe Asp Pro Pro Gly Pro

1186 1190 1195 1200
Asp Thr Pro Gly Pro
1201 1205

Dang dugc hoat héa duge ting cudng hiéu luc ciia mdi thanh phan cia hdn hop
c¢6 thé duogc diéu ché tir dung dich ban déu bang cach ting cudng hiéu luc theo phép vi
lwong ddng cin, tot hon néu st dung phuong phép lam giam ndng do theo ty 18 bang
cach pha loang theo day 1 phan ctia mdi dung dich dung trude (bit dau bing dung dich
ban diu) trong 9 phan (d6i v6i su pha loang thap phan), hoic trong 99 phéan (dbi véi su
pha lodng theo phdn trim), hoic trong 999 phén (ddi véi sw pha lodng theo phin
nghin) dung mai trung tinh, két hop véi tac dong bén ngoai. Tét hon 13, tac dong bén
ngoai bao gdbm nhiéu lan lic theo phuong thing dung (dong luc hoéa) mdi 1an pha
loang. Tét hon 13, cac dd chira riéng r& dugc sir dung dbi v6i mdi 1an pha lodng tiép
theo dén mwrc cong hiéu, hoic hé sd pha lodng yéu cau. Phuong phap nay da dugc
chip nhan rong rai trong linh vuc vi lugng dong cin. Xem, vi du, V. Schwabe
"Homeopathic medicines", M., 1967, p. 14-29, tai liéu ndy dugc dua vao ban mo ta

ndy bang céch vién dan.

Vi du, dé didu ché dung dich pha lodng 12 phén trim (dugc bidu thj 1a C12), mot
phén dung dich nén ban du cia cac khéng thé khang manh dAu tin C cta cAu trac tidu
don vi beta cia thu thé insulin & ngudi voi néng do béng 3,0 mg/ml dugc pha lodng
trong 99 phan dung méi gbc nuée hodc gbe nude-rugu trung tinh (t6t hon 13, ruou
etylic 15%) va sau d6 lic theo phwong thing dimg nhiu 1an (10 1dn va hon 10 14n) dé
tao ra dung dich pha lodng theo phén trim tht nhit (dwgc biéu thi 1a C1). Dung dich
pha lodng theo phan trim thir hai (C2) duoc diéu ché tir dung dich pha lodng theo phin
tram th@ nhit C1. Quy trinh nay dugc lip lai 11 lan @& didu ché dung dich pha loadng
theo phén tram thir mudi hai C12. Nhu vay, dung dich pha lodng theo phén trim thi
mudi hai C12 biéu thi dung dich thu dwoc bing 12 lan pha loang theo ddy mot phin
dung dich nén ban ddu cia cac khang thé khang manh dau tan C cia céu tric tidu don
vi beta cta thy thé insulin & ngudi voi ndng d6 bang 3,0 mg/ml trong 99 phin dung
mdi trung tinh trong céc dd chira khac nhau, twong dwong véi dung dich pha lodng

theo phén trim theo phép vi lugng ddng can C12. Céc quy trinh tuong tu v6i hé s pha
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lodng thich hop duoc tién hanh dé thu dwoc cac dung dich pha loang C30 va C 200.

Céc dung dich pha lodng trung gian c6 thé dugc thir nghiém trong mé hinh thir nghiém
sinh hoc mong mudn dé kiém tra hoat tinh. Cac dang dwgc hoat hoa dugc tdng cudng
hidu luc dugc wu tién dbi v6i ca hai khang thé bao gdm hdn hop theo sang ché 14 hdn
hop cuia cac dung dich pha lodng C12, C30, va C200. Khi st dung hdn hop cia céc
dung dich pha lodng theo phép vi lwong ddng cin khac nhau (chi yéu 1a theo phin
tram) ctia chét hoat tinh du6i dang thanh phan 16ng c6 hoat tinh v& mat sinh hoc, mdi
thanh phdn ctia hgp phan (vi du, C12, C30, C200) dwoc diéu ché riéng r& theo quy
trinh d& dugc mb ta trén ddy cho dén khi thu dwoc dung dich pha lodng tiép theo dén
cubi cung (vi du cho dén khi thu duoc C11, C29, va C199, mot céch tuong ng), va
sau d6 mot phan cua mdi thanh phan duge bd sung trong mdt dd chira theo hop phin
hdn hop va duoc tron vé6i lwgng dung mdi yéu cau (vi du, vé6i 97 phén dbi véi su pha

loang theo phén tram).

C6 thé str dung chit hoat tinh dudi dang hdn hop cia céc dung dich pha lodng
theo phép vi luong ddng can khac nhau, vi du, thap phan va/hoic theo phin trim (D
20, C 30, C100 hodc C12, C30, C50 v.v.), hi¢u qua cua né dugc xac dinh b?mg thuc
nghiém bing céch thir nghiém dung dich pha lodng trong md hinh thir nghiém sinh hoc
thich hop, vi dy, trong cdc md hinh thir nghiém duwgc md ta trong cac vi du theo sang

7
A

ché.

Trong qué trinh ting cudng hiéu luyc va 1am giam ndng d9, viée lic theo phuong
thing dung c6 thé dugc thay thé cho su tiép xtic bén ngoai véi sidu am, trudong dién tir
hodc quy trinh tic dong bén ngoai twong tu bat ky di dugc chip nhan trong linh vye vi

lwong ddng can.

Tét hon 13, duge phém theo séng ché c6 thé & dang 16ng hodc & dang lidu lugng
don vi rén. Dang 1ong duge uu tién cta dugc pham 1a hdn hop, tdt hon 13, & ty 18 1:1
ctia dang duoc hoat héa dugc ting cuong hidu luc cla céc khang thé khang manh dau
tan C cia céu tric tiu don vi beta ctia thy thé insulin & ngudi va dang duoc hoat hoa
duoc tang cudng hidu luc cia cac khang thé khang NO-syntaza ndi mé. Chit mang

16ng duoc wu tién 13 nwde hoic hdn hop nuée-rugu etylic.

Dang licu lugng don vi rdn cda dugc pham theo sang ché c6 thé dugc di€u che

béng cach st dung viéc tdm chit mang rin, dugc dung véi hdn hop clia dang duoc
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hoat hoa dugc tang cudng higu lyc cia cac dung dich gbc nude hodc gde nude-rugu
cia cac thanh phﬁn hoat tinh duoc tron, cha yéu 1a véi ty 1€ 1:1 va dugce st dung &
dang lidu lugng 16ng. Theo céch khac, chat mang c6 thé dugc tim lién tiép v6i mbi

dung dich pha loadng cAn thiét. Ca hai thir tu tim déu c6 thé chip nhén duoc.

Tét hon 13, duge phﬁm & dang lidu luong don vi rén duogc diéu ché tir cac hat
ctia chit mang duoc dung ma truéc d6 da duge 1am bdo hoa véi dung dich pha lodng
géc nudc hodc géc nudc-rugu cua dang duge hoat héa duge ting cudng hiéu luc cia
cac khang thé khang manh dau tan C clia chu trac tiéu don vi beta ctia thu thé insulin &
ngudi va dang dugce hoat hoéa duoc ting cuong hi¢u lyc cia cac khing thé khang NO-
syntaza ndi mo. Dang lidu rén c6 thé & dang bt ky da biét trong linh vuc dwoc phim,
bao gdém vién nén, vién nang, vién thuc hinh thoi, va cac dang khac. P& lam céc
thanh phé‘m dugc khéng hoat tinh, c6 thé st dung glucoza, sucroza, maltoza, amylum,
isomaltoza, isomalt va cdc mono- olygo- va polysacarit khac dugc st dung trong san
xuét dugce phim cling nhu hdn hop k§ thuit cia cac thanh phan dugc khong hoat tinh
da duoc dé cép trén day voi cac ta duge duge dung khéac, vi du isomalt, crospovidon,
natri xyclamat, natri sécarin, axit xitric khan, v.v.), bao gém chét 1am tron, chéit lam
phén 13, chét két dinh va chit tao mau. Chét mang dugc uu tién 1a lactoza va isomalt.
Dang lidu lugng dugc ¢ thé con bao gém td dugce duge dung chuén, vi du, xenluloza

vi tinh thé va magie stearat.

Pé didu ché dang rin ding qua dudng miéng, 100-300 pm hat lactoza duge tAm
vé6i dung dich gbe nuée hodc gbe nude-rugu clia dang dugce hoat héa duge ting cudong
hiéu luc ctia cac khang thé khéng histamin, dang dugc hoat hoa-duge ting cuong hicu
luc cuia cac khang thé khang méanh dAu tan C cua céu trtc tiéu don vi beta cla thu thé
insulin & nguoi va dang dugc hoat hda duge ting cuong hiéu luc cia cic khang thé
khang NO-syntaza ni mo véi ty 1€ 1 kg dung dich khang thé so v6i 5 hogc 10 kg
lactoza (1:5 dén 1:10). Pé thuc hién budc tdm, hat lactoza dugc tudi bdo hoa trong
tAng sdi héa long troﬁg thiét bi tAng séi (vi du, "Hiittlin Pilotlab" béi Hiittlin GmbH)
tiép theo 1am kho thong qua dong khi di dugc gia nhiét & nhiét do dudi 40°C. Luong
wde tinh cta cac hat duge lam kho (10 dén 34 phin khéi lugng) dd dugc 1am bio hoa
vGi dang dvzc_ré hoat hoa dugc ting cuong hi€u lyc cla cac khang thé dugc dit trong
may tron, va duge tron véi 25 dén 45 phﬁn khéi lugng cua lactoza tinh khiét “khong

duoc 1am bdo hoa” (dugc sir dung nham muc dich 1am gidm chi phi va don gidn hoa va
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xuc tién quy trinh cong nghé ma khong lam gidm hiéu qua xt ly), cung véi 0,1 dén 1
phin khdi lugng magie stearat, va 3 dén 10 phan khdi Iwong xenluloza vi tinh thé.
Khéi lrong vién nén thu duge duge tron déng déu, va duoc nén b%mg cach nén kho
truc tiép (vi du, trong méy ép Korsch — XL 400 vién nén) dé tao thanh 150 dén 500 mg
vién tron, t6t hon 13, 300 mg. Sau khi tao vién nén, thu dugc céac vién tron 300mg da
dugc 1am bdo hoa véi dung dich gbe nude-ruou (3,0-6,0 mg/vién tron) ciia hdn hop
cua dang duoc hoat hoa dugc tang cuong hiéu luc cia cac khang thé khang manh du
tan C cta ciu trac tiéu don vi beta ctia thu thé insulin & ngudi va dang duogc hoat hoa
duoc tang cuong hi€u luc cia cic khang thé khang NO-syntaza ndi mo. Mdi thanh
phén ciia hdn hop duge st dung dé tAm chit mang 12 & dang hdn hop ctia cic dung
dich pha loang theo phan trim theo phép vi lugng ddng cin C12, C30, va C50 hoic
hdn hop cta cac dung dich pha lodng theo phin tram theo phép vi lugng ddng cin
C12, C30 va C200.

Mic du sang ché khong bi gi6i han & 1y thuyét cu thé bét ky, tin ring dang dugc
hoat hoa dugce ting cuong hiéu lyc cua cac khang thé dugc md ta & ddy khong chira
dang phan tir ctia khang thé véi luong du dé c6 hoat tinh sinh hoc dugc quy cho dang
phén tir ndy. Hoat tinh sinh hoc cua hdn hop theo séng ché da duoc ching minh mot

cach ddy da trong céc vi du dinh kém.

Duoc pham theo séng ché co thé duoc sit dung cho bénh nhan bj bénh dai thdo
duong thudc loai bt ky.

Duoc phidm da néu c6 thé duge st dung dé diéu tri bénh dai thao dudng dudi
dang don tri li€u ching tang glucoza-huyét va trong tri li€u két hop duéi da_ing tri li€u
bd sung cho liéu phéap thay thé insulin; va/hodc v&i chét giam glucoza huyét qua
duong miéng nhu biguanua (metformin); sulfonylure (glybenclamit, glipizit, gliclazit,
glicvidon, glimepirit); thiazolidindion (rosiglitazon); chét rc ché alpha-glucosidaza
(acarboza) v.v.; cling nhu tri li€u bd sung cho tri liéu két hop d61 voi bénh dai thao

duong dé ngin ngira bién ching dai thdo duong.

Nhu dugc thd hién trong cac vi du kém theo, viéc sit dung hdn hop theo sang ché

cho cac bénh nhan nay cai thi¢n mirc glucoza trong mau.

Vi du thwce hién sang ché

Vidul
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Hai nghién ctru thir nghiém nghién ctru tac dung cta cac khang thé khang manh
déu tan C dbi véi cAu trac tiéu don vi B cua thy thé insulin da duogc tinh ché 4i luc trén
khéang nguyén, véi liéu cyc thip, thu duge bang cach siéu pha loang dung dich nén ban
dau 100’2, 100%°, 1002 14n (ULD khéang IR), c4c khang thé khang NO-syntaza ndi mod
da duoc tinh ché 4i lyc trén khang nguyén, véi lidu cuc thip, thu duoc bing cach siéu
pha loang dung dich nén ban dau 100'2, 100%, 1002 (ULD khéang ULD khéang eNOS),
ciing nhu hdn hop ciia cac liéu cuc thip cua cac khang thé khang méanh du tn C dbi
v6i ciu trac tiéu don vi B cua thy thé insulin va liéu cuc thdp cta cic khang thé khang
NO-syntaza ndi mo (ULD khéng IR + ULD khang eNOS).

Theo tiéu chudn ciia T chirc y té thé gidi (WHO), bénh déi thao dwong (typ I va
IT) dwgc dic trung boi su ting mirc glucoza trong méu (ching ting glucoza-huyét) va
bdi sy x4o tron kha ning dung nap glucoza. Su x40 tron kha ndng dung nap glucoza c6
thé gy ra do su tiét insulin bat thudng va/hodc do nhay insulin gidm clia cic md ngoai
vi. Thitr nghiém dung nap glucoza, dua trén danh gia dong kha nang stt dung glucoza
clia cac md cua co thé, 1a phwong phéap nhay dé danh gia sy xdo tron kha niang dung
nap glucoza clia cic md clia co thé.
Nghién ctru 1

Trong nghién ciru ndy, 150 con chudt Wistar duc dugc str dung (c4n ning luc bét
dau nghién ctru 1a 250-300 g, 3,5-4 théng tubi). 10 con chudt khong bj tac dong. Céc
con chudt con lai duoc tiém trong tinh mach streptozotoxin véi liéu 50 mg/kg (Mo
hinh thir nghiém bénh dai thdo duong). 72 git¢ sau khi tiém streptozotoxin, cac con
chudt c¢6 mirc glucoza trong huyét twong méau khéng nhé hon 12mmol/l duoc chon,
dugc chia thanh 7 nhém (20 con chudt mdi nhém), cac nhém ndy trong 21 ngay dugc
cho ding nuéc cit (5 ml/kg/ngay, mot 1an mot ngdy trong da day), insulin® (8 don
vi/kg/ngay, dudi da), Rosiglitazon® (8 mg/kg/ngay, hai 1An mot ngay trong da day),
ULD khang IR (2,5 ml/kg/ngay trong thé tich 5 ml/kg/ngay, mdt 1dn mot ngdy trong da
day), ULD khang IR + ULD khéng eNOS (5 ml/kg/ngay, mdot 1An mot ngdy trong da
day), va ca Rosiglitazon® va insulin® cung nhau hodc ULD khéng IR + ULD khéng
eNOS va insulin®, theo ché d6 twong tng v6i mdi ché phdm (nhu dugc néu trén day).
Céc con chudt khong bi tic dong nhan duge nudc cit véi cling thé tich. Vao ngay tiém

ché phim tht 7, 14 va 21 & chudt, mirc glucoza trong huyét twong mau khi dbi duoc
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xé4c dinh bang phuong phap enzym (phwong phap glucoza oxidaza) c6 st dung b kit
“glucoza FKD” (Nga).

Th& nghiém dung nap glucoza qua dudng miéng (OGTT) dugc tién hanh vao
ngay 14 clia qué trinh nghién ctru (ngay 14 st dung ché phadm) theo phuong phép tiéu
chuén (Du Vigneaud and Karr, 1925). Chudt khong duge cho udng nudc trong 18 gid.
60 phut truée thir nghiém, chiing duoc cho ding cac chét thir nghiém 1an cubi cung.
Céac con chudt khong bi tic dong nhan nudc cit véi cing thé tich. Glucoza duge sir
dung cho mdi dung dich nuéc glucoza 50% theo khdi lwong qua dudong miéng (1 g/kg
can nang cua chudt). Glucoza trong huyét thanh ctia miu mau tir dudi tinh mach dugc
x4c dinh béng cach st dung by kit “Glucoza FKD” (OOO"Pharamaceutical and
clinical diagnostics, Russia, www.fkd.ru) tai thoi diém 0, 30, 60, 90, 120 phut. Dién
tich trung binh dudi duong cong (AUC) ndng do ciia glucoza mau theo thdi gian duge

tinh toéan.

Viéc tiém streptozotoxin din dén su ting dang ké glucoza trong huyét trong mau
cua chudt so v6i cac dong vét khong bi tac dong (18mmol/l so véi 3,5mmol/l, p<0,05).
Trong nhém ULD khéang IR, vao ngay tiém ché phdm tha 7, 14 va 21, mic glucoza la
thap hon so v6i nhom ddi ching 22-28% tinh trung binh; tuy nhién, sy khac biét
khoéng dat dén mirc ¢6 ¥ nghia vé& mit thong ké. Hon hop ctia ULD khang IR va khéang
eNOS Ia c6 hiéu qua hon; sy gidm mirc glucoza vao ngay 14 va 21 cda thr nghiém la
47% va 42%, mdt cach twong tng (p<0,05 so vdi dbi ching). Ché phim tham chiéu,
Rosiglitazon, ciling 1am gidm muc glucoza vao ngay 14 va 21 cua thit nghiém; tai thoi
diém do, tac dung chi dat dén muc y nghia vé mit thdng ké vao ngay 14 cia thir

nghiém (36%, p<0,05 so véi dbi chung).

Insulin, dugc tiém & 1/2 lidu hitu hidu (duoc chon trong nghién ctru so bd) lam
giam mdt cach hiéu qua nhét mic glucoza trong tit ca cic khoang thoi gian quan st
(giam xudng murc ctia cac con chudt ddi chung khong bi tac dong). (Fig. 1). Can phai
tinh dén rfmg insulin tac dung ngén duoc st dung trong nghién ctru va glucoza trong
huyét twong méu dugc xéac dinh 1 gior sau khi tiém, diéu nay ciing anh hudng dén tac
dong cta 1/2 lidu insulin d6i v6i mirc glucoza trong mau. So v&i nén nay, khong thé
xac dinh mot cach ddy du mirc d6 anh huéng cta viéc sir dung két hop insulin va

rosiglitazon hoic insulin va phitc chit ULD khéng IR + khang eNOS 1a gi.



26424

St x40 tron kha ning dung nap glucoza (su gidm sir dung glucoza béi co thé) 1a
mét trong s& cac chi s quan trong nhit trong chin doan va didu tri bénh dai thao
duong. O cac dong vat khong bi tac dong, trong thir nghiém dung nap glucoza qua
duong miéng (ngay tiém ché phdm thir 14), ché phdm phirc hop ULD khang IR + ULD
khang eNOS va insulin 1am ting mdt cach hiéu qua nhét sy dung nap glucoza khi dugc
dung mdt minh. Rosiglitazon ciing 1am gidm di¢n tich duéi duong cong ndng do theo
thoi gian (sy dung nap glucoza ting); tuy nhién, cong hi¢u cta né khong c6 y nghia vé

mit théng ké so voi nhom dbi chimg (Fig. 2).
Nghién cuu 2.

Trong nghién ctru nay, 36 con chudt duc Goto-Kakizaki dugc sitr dung (cén ning
Itic bit ddu nghién ctru 250-280 g, 10-12 tudn tudi). Cac con chudt thudc dong nay
duge dic trung boi su phat trién tu phét bénh dai thdo dudng khong phu thuc insulin.
Céc con chudt duoc chia thanh 3 nhém (12 chudt trong mdi nhém) va nhan nuée cit (5
ml/kg, mot 1an mot ngdy trong da day), hodc ULD khéng IR (2,5 ml/kg mot 14n mot
ngay trong da day), hodc ULD khang IR + ULD khéng eNOS (5 ml/kg, mot 1An mot
ngay trong da day) trong 28 ngdy. Mirc glucoza trong huyét tvong méau dugc xac dinh
v6i su tro gitip caa thiét bi phan tich glucoza (Beckman, Fullerton, California, USA)
trede khi bit ddu tiém ché phém va vao ngay tiém ché phém th 4, 8, 12, 16, 20, 24,
28. Vao ngay 28, thr nghiém dung nap glucoza dugc tién hanh (glucoza qua dudng
miéng, 1 g/kg).

Viée tiém ULD khang IR din dén su giam déng ké (p<0,05) mirc glucoza trong
huyét tuong mau cia cic con chudt; tuy nhién, viéc st dung phirc hop ULD khang IR
+ ULD khang eNOS 1a c6 hiéu quéa hon (p<0,001 so véi d6i ching) (Fig. 3).

Cac két qua dugc xé4c nhan badi s6 liéu thtr nghiém dung nap glucoza duge tién
hanh vao ngdy tiém ché phdm thir 28 (Fig. 4). Viéc tiém ULD khang IR din dén sy
tang kha ning dung nap glucoza (sy giam khong c6 y nghia vé mit théng ké 13 44%
AUC so véi dbi ching). Ddng thdi, viée giam théng sb ndy (AUC) gay ra béi viée
tiém phtrc chit ULD khang IR + ULD khang eNOS 13 62% va n6 c¢6 y nghia vé mat

thdng ké so véi dbi ching (p<0,05).

Vidu2
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Nghién ctru 1am sang hdn hop cta cac lidu cuc thdp cta cic khang thé khang
manh diu tin C cta cdu truc tidu don vi beta ctia thy thé insulin (ULD khéang IR) va
céc lidu cuc thip cua cac khang thé khang NO-syntaza ndi mé (ULD khang eNOS),
mbi lidu nay & dang hdn hop nudc-rwou ciia cic dung dich pha lodng theo phép vi

lugng d(“)ng can C12, C30, va C200 dugc tAm 1én trén isomalt dugc tién hanh & nguoi.

Nghién ciru khong so sanh nhin m& vé cong hiéu va d an toan cia ULD khéng
IR + ULD khang eNOS & cac bénh nhan mic bénh déi thdo dudng typ 1 (DM) bao
gém cac bénh nhan bi chdn doan DM typ 1 v6i mitc do nghiém trong tir nhe dén vira
ma khong c6 cac ddu hiéu bénh ly dai mach va vi mach nghiém trong. Sau khi nhan
dugc vin ban ung thudn dugc khai béo tu nguyén ctia bénh nhan dé tham gia vao thur
nghiém 1am sang, khao st ban dau dugc tién hanh nhim muc dich thiét 1ap xem bénh
nhan c6 dap ung tiéu chuidn bao ham/loai trir hay khong. Giai doan “lam sach thubc”
hai tudn dugc dua ra trude khi bit ddu nghién ciru, trong qua trinh d6, tién hanh tham
kham bénh nhén (cic diu hiéu v& tinh trang than phién, glucoza huyét khi d6i,
hemoglobin dd dugc glycat hoda, profin glucoza-huyét hing ngay va bidu dd
lipoprotein ciing nhu céng hiéu va do an toan clia diéu tri hién tai duoc danh gia).
Trong nghién ctru kéo dai 12 tudn, céc diém cubi quan trong duge xac dinh trong tuin
“lam sach thudc”, sau d6 tai thoi diém tudn 6 va 12 cta qua trinh diéu tri. O 4 bénh
nhan, trong thoi gian “lam sach thudc” va vao cubi nghién ctru, tién hanh theo dai lién
tuc muc glucoza-huyét véi su trg gitp cia hé CGMS. Hé theo ddi glucoza lién tuc
(CGMS) 1am cho ¢6 thé kiém soat mirc glucoza trong ba ngdy. Céc két qua thir nghiém
cho thiy su thay d6i mirc glucoza trong 3 ngay, phu thudc vao tri lidu insulin va 16i
séng. S liéu nay gitp phan biét khoang thoi gian ¢6 mirc glucoza cao hogc thap phu
thudc vao ché do n uéng, su hip thy thudc hodc tai nap cla co thé. Hé & dang biéu db
cho thdy mirc glucoza tbi thidu bang 2,2mmol/L, c4c gié tri t61 da 1én dén 22,2mmol/L,

va ca muc glucoza trong méu trung binh hang ngay.

Bénh nhan méic DM typ 1, mic d¢ nghiém trong tir nhe dén vira, & giai doan mét
bi, nhan tri lidu insulin chudn trude khi dugc bao gdm trong nghién ctru va trong qua
trinh nghién ctru:

1. Insulin tic dung kéo dai (Protaphane®, Lantus®) v6i lidu trung binh tir 12 dén
26 U/ngay.
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2. Insulin tc dung ngin (Apidra®, Novorapid®, Aktropid®) véi liéu trung binh:
- sang 8-10 U/ngay

- trra 8-12 U/ngay

- t6i 8-13 U/ngay

Sau khi xac nhan kha ndng tham gia ciia bénh nhén, bénh nhan dugc bao gém
trong nghién ctru va, dé tri lieu DM typ 1 bd sung vai tri ligu chuén, bénh nhan nhén
duoc ché phdm ULD khéng IR + ULD khang eNOS; ché do st dung néy tuy thudc vao
muc d6 nghiém trong va dd bu cia DM typ 1. Bénh nhén bao gdm trong nghién ciru
nhan dugc tri liéu béi ché phim ULD khang IR + ULD khéng eNOS véi cac liéu

lugng khéc nhau:

1. Bén bénh nhén — 1 vién nén 4 14n mot ngdy vao lic 8:00 sang, 12:00 trua, 6:00
chiéu, 10:00 ti.

2. Hai bénh nhan — 1 vién nén 2 14n mét ngay vao lac 8:00 sang, 6:00 chiéu.

Vao céc tudn 3 va 8, profin glucoza-huyét hing ngay ciing dwgc kiém soat (xéc
dinh tam diém) va bénh nhan duoc lién lac qua dién thoai (“thdm khdm” qua dién
thoai). Cac xét nghiém 1am sang dugc thuc hién mdi tudn. Téng cong, bénh nhan dugc

theo doi trong 14 tuan.

Séu bénh nhan dugc bao gdm trong nghién ctru, nim trong s6 ho hoan thanh theo
protocol nghién ctru. Panh gia glucoza-huyét dugc tién hanh bdi profin glucoza hing
ngdy tam diém tai duong co s& va sau 3, 6 va 12 tudn diéu tri. Mrc hemoglobin da

dugc glucat héa dugce xac dinh tai dudng co s va sau 12 tudn tri liéu.

TAt ca céc bénh nhan DM typ 1 dugc bao gdm trong nghién ctru déu nhan thiy
rang glucoza huyét hing ngiy c6 xu huéng gidm sau tri liéu 6 tudn bang cac thubc
nghién ctu. Theo profin glucoza hing ngay tam diém, sy giam trung binh glucoza
huyét b%mg 20% dugc ghi lai & cadc bénh nhan mic DM typ 1. Sau 12 tudn tri liéu,
hemoglobin di dugc glycat héa tinh trung binh thip hon 10-15% so véi gia tri dudong

co sO.

Theo cac két quéa theo ddi glucoza lién tuc véi hé CGMS & tAt ca cac bénh nhan,

tri liéu 3 thang béi ULD khang IR + ULD khéng eNOS tao ra sy gidm glucoza huyét
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hing ngay trung binh va dao dong giam cta glucoza huyét téi thiéu va ti da bing 15-

20% dudng co s0.

Ngac nhién 13, & bénh nhan s§ 103 mic DM typ 1 & giai doan mét by, sy giam
dang ké trong glucoza huyét hing ngidy bing 48% dugc quan sat thdy (1 tudn —
8,0mmol/L, 12 tudn — 4,8mmol/L), ma doi hoi su didu chinh tri liéu insulin (sy giam
liu lugng hing ngdy cia insulin tic dung ngin xudng 8 U/d). Pong luc clia mic

glucoza trong mau va hemoglobin d4 dugc glycat héa duge thé hién trén Fig. 5.

Trong qué trinh nghién ctru, khong c6 hién tugng bat loi ké ca hién tuong bt loi

nghiém trong nao dugc ghi lai, didu nay chimg to d6 an toan ciia ché phdm.

Vidu3

Nghién ctru 14m sang vé& hdn hop clia cac liéu cuc thip ciia cac khang thé khang
manh du tn C cta cu trac tiéu don vi beta cia thy thé insulin (ULD khéng IR) va
céc lidu cuc thdp cua cac khang thé khang NO-syntaza ndi moé (ULD khang eNOS),
mdi liéu & dang hdn hop nudc-rugu cua cic dung dich pha loang theo phép vi luong

ddng can C12, C30, va C200 dugc tdm 1én trén isomalt duge tién hanh & ngudi.

Nghién ctru khong so sanh nhan mé vé& cong hiéu va do an toan ciia ULD khang
IR + ULD khéng eNOS & céc bénh nhan mic bénh déi thio dudng (DM) typ 2 bao
gém bénh nhén véi chin doan DM typ 2 c6 mitc d6 nghiém trong tir nhe dén vira ma
khéng c6 cac diu hiéu bénh ly dai mach va vi mach nghiém trong, nhan dugc lidu
lugng tri li€u trung binh ciia Metformin. Sau khi nhén dugc van ban ung thudn duogc
khai bdo tw nguyén clia bénh nhan dé tham gia vao thir nghiém 14m sang, khao sat ban
dau duoc tién hanh nhim muc dich thiét 1ap xem bénh nhan c6 dap tng céc tiéu chuin
bao ham/loai trir hay khong. Trong qua trinh x4c nhén kha néng tham gia vao nghién
ctru, bénh nhan nhan 1 vién nén Subbetta 4 14n mot ngay ngoai tri licu DM typ 2
chudn. Thoi gian “lam sach thudc” 2 tudn dwoc dua ra trude khi bit dau nghién ciru,
trong thoi gian d6, tién hanh thim khdm bénh nhan (cac d4u hidu v& sy than phién,
glucoza huyét khi doi, hemoglobin di dugc glycat hoa, profin glucoza-huyét hing
ngdy va biéu db lipoprotein, chi sé khang insulin (HOMA-IR) ciing nhu cbéng hiéu va
d6 an toan cua diéu tri hién tai dugc danh gia). Trong nghién ctru 12 tuln, cac diém
cubi quan trong dugc xac dinh trong cac tudn “lam sach thudc”, sau d6 tai thoi diém

tudn 6 va 12 cta qué trinh diéu tri. O 4 bénh nhan, trong thdi gian “lam sach thudc” va
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vao cubi nghién ciru, tién hanh theo ddi lién tuc mirc glucoza-huyét véi sy trg giup cla
hé CGMS. Vio tudn 3 va 8, profin glucoza-huyét tam diém duoc theo doi thém va tién
hanh “thdm khdm” qua di¢n thoai. Tinh trang bénh lam sang duoc kiém tra mdi tuln.

Tbng cong, bénh nhan dugc theo dai trong 14 tuln.

Mudi mét bénh nhan méc DM typ 2 & giai doan mét bu dugc bao gbm trong
nghién ctru. Mot bénh nhan ty nguyén rat khdi nghién ctru. C4c bénh nhan con lai tiép
tuc viéc diéu tri. G bénh nhan DM typ 2, theo sb liéu profin hing ngdy tdm diém, su
giam trung binh glucoza huyét bing 20% duoc ghi lai vao tudn 6. Vao tudn 12, nhan
thdy su giam trung binh hemoglobin da dugc glycat hoa bang 15-19% gia tri dudng co
s0.

O tt ca cac bénh nhan trong khoang thoi gian 12 tuén, cac thong sb thir nghiém
mau (hdng cdu, hemoglobin, bach cau, tiéu ciu, cong thirc bach ciu, ESR), biéu dd
lipoprotein, EKG, thtr nghiém chitc ndng gan (ALT, AST, bilirubin va cac phin doan
clia n6) van ndm trong giéi han binh thuong. Tinh khang insulin, dwoc xéc dinh bing

thir nghiém HOMA-IR, gidm trung binh 17-19% gia tri dudng co s6.

Trong khoang thdi gian nghién ctru 12 tudn, khong c6 hién twong bt lgi k& ca
hién tugng bat loi nghiém trong duoc ghi lai, ching to d6 an toan cia ché phim. Ciing

khong phét hién thay céc bat thuong dbi véi hoat tinh chirc ning gan .

Dong lyc cia mic glucoza trong mau trung binh va hemoglobin d3 dugc glycat

hoa duoc thé hién trén Fig. 6.
Vidu4

Bénh nhén X. (nam, 74 tudi) dd dwgc chdn doan mac bénh dai thao dudng Typ 11
dugc nhén dugc Maninil (Glibenclamit, Berlin — Chemie) v6i liéu 5 mg hai 1dn mot
ngay. Su loét chan hoai tir sdu & xwong gét xudt hién 3 nim trude ddy mic di bénh
nhan nay da duoc diu tri. Bénh nhan da nhap vién hai 14n vao khu vye phiu thuat; tuy
nhién, viéc diéu tri khong tao ra su cai thién dang ké. Duoc phém nhu duge yéu cu
bao ho, vién nén 250 mg, bao gdm dang dugc hoat hoa duoc ting cudng hiéu luc (cac
lidu cuc thip) cta cac khang thé khang dau tan C cia ciu trac tiéu don vi beta cua thu
thé insulin (Ab RI) va NO syntaza n6i mo (Ab NOS) dugc tdm 1én trén isomalt duéi
dang hdn hop cia cac dung dich pha lodng trong nuéc-etanol theo phép vi lugng dong
can C12, C30, C200 ( Ab RI + Ab NOS) dugc bd sung thém trong tri liéu Maninil. Két
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qué cia viée didu tri mot thang, liéu Maniil® duge giam xudng 5 mg hing ngay (mot
vién trude khi ngil). M glucoza trong mau gidm vé cac gia tri binh thuong (tir 8-
10mmol/L. dén 5-6mmol/L). Tri li¢u da néu lam ddo nguogc su phat trién ching loét
chan. Chd loét d3 dugc lam tan cac khdi hoai tir va dugc tao da. Khi kiém tra, chd loét
da khong con, va thiy c6 ving tring tron (duong kinh 3,5 cm) da bong vé & xuong

got.
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YEU CAU BAO HO
1. Dugc pham bao gdm:
a) dang dugc hoat héa-dugce ting cuong hidu luc clia khang thé khang thu thé insulin &
ngudi; va
b) dang duoc hoat hda-dugc tang cudng hiéu lyc cla khang thé khang NO-syntaza ndi
mo.
2. Dugc phdm bao gbm:
a) dang dugc hoat hoa-dugce ting cudng hiéu lyc clia khang thé khang méanh déu tan C
cta ciu trac tiéu don vi beta cta thu thé insulin & nguoi; va
b) dang dugc hoat hda-dugce ting cudng hiéu luc cla khang thé khang NO-syntaza ndi
mo.
3. Dugc phdm bao gom:
a) dang dugc hoat hoa-duoc ting cudng hiéu lyc cta khéng thé khang thy thé insulin &
nguoi; va
b) dang dugc hoat hda-dugce ting cudng hiéu luc clia khang thé khang NO-syntaza noi
mo, trong d6 thu thé insulin gém mdt ciu trac tiéu don vi alpha va mcf)f ciu trac tidu
don vi beta..
4. Dugc phdm bao gdm chét mang rin dugc dung; va
a) dang duoc hoat hoa-dugc ting cuong hiéu lyc clia khang thé khang méanh dau tan C
ctia cdu tric tidu don vi beta cta thu thé insulin & ngudi ¢ dang hdn hop clia cac dung
dich pha loang theo phép vi lugng ddng cian C12, C30, va C200 dugc tAm lén trén chét
mang re"ln; va
b) dang dugc hoat hda-dugce ting cudng hiéu lyc ciia khang thé khang NO-syntaza noi
md & dang hdn hop cla céc dung dich pha loang theo phép vi lugng ddng cin C12,
C30, va C200 duoc tAm 1én trén chat mang rén.
5. Dugc phidm theo diém 1, 2, 3 hoic 4, trong d6 khang thé khang thu thé insulin &
ngudi 1a khang thé don dong, da dong hodc tu nhién.
6. Dugc phim theo diém 5, trong d6 khang thé khang thu thé insulin & ngudi la khang
thé da dong.
7. Duoc phém theo diém 6, dang duoc hoat héa-dugc ting cuong hiéu lyc cua khang
thé khang thy thé insulin & ngudi duge diéu ché bang cach pha lodng lién tiép theo

phéan trim két hop lic mdi 14n pha loang.
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8. Dugc pham theo diém 1, 2, 3 hoic 4, trong d6 khang thé khang NO-syntaza ndi mo
1a khang thé don dong, da dong hodc tu nhién.

9. Dugc pham theo diém 8, trong d6 khang thé khang NO-syntaza ndi mo 1a khang thé
da dong.

10. Duoc phém theo diém 9, trong do6 dang duoc hoat héa-dugc ting cudong hiéu luc
ctia khang thé khang NO-syntaza ndi mé dugc didu ché bang cach pha lodng lién tiép
theo phén trim két hop lic mdi 1in pha lodng.

11. Dugc phim theo diém 1, trong d6 thu thé insulin & ngudi gdm trinh tr dugc chon
tir nhom gém SEQ ID No: 1, SEQ ID No: 2, 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, SEQ ID No: 10,
SEQ ID No: 11, SEQ ID No: 12, SEQ ID No: 13, SEQ ID No: 14.

12. Duogc phém theo diém 1, trong d6 NO syntaza ndi md gém trinh tu dugc néu trong
SEQ. ID No. 15, SEQ ID No: 16, SEQ ID No: 17, SEQ ID No: 18, SEQ ID No: 19,
SEQ ID No: 20, SEQ ID No: 21, SEQ ID No: 22.
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DANH MUC TRINH TU
<110> Epshtein, Oleg Iliich

<120> DUQC PHAM KET HQP PE DPIEU TRI BENH DPAI THAO PUONG VA ROI LOAN
CHUYEN HOA

<130> 841-026-PCT

<140> PCT/IB2011/002177
<141> 2011-07-15

<150> RU2010130348
<151> 2010-07-21
<150> RU2011127051
<151> 2011-07-01

<1l60> 22
<170> BiSSAP 1.0

<210> 1

<211> 735

<212> PRT

<213> Homo sapiens

<220>

<221> NGUON

<222> 1..735

<223> /mol_ type="protein"
/sinh vat="Homo sapiens"

<400> 1

His Leu Tyr Pro Gly Glu Val Cys Pro Gly Met Asp Ile Arg Asn Asn
1 5 10 15
Leu Thr Arg Leu His Glu Leu Glu Asn Cys Ser Val Ile Glu Gly His
20 25 30
Leu Gln Ile Leu Leu Met Phe Lys Thr Arg Pro Glu Asp Phe Arg Asp
35 40 45
Leu Ser Phe Pro Lys Leu Ile Met Ile Thr Asp Tyr Leu Leu Leu Phe
50 55 60
Arg Val Tyr Gly Leu Glu Ser Leu Lys Asp Leu Phe Pro Asn Leu Thr
65 70 75 80
vVal Ile Arg Gly Ser Arg Leu Phe Phe Asn Tyr Ala Leu Val Ile Phe
85 90 95
Glu Met Val His Leu Lys Glu Leu Gly Leu Tyr Asn Leu Met Asn Ile
100 105 110
Thr Arg Gly Ser Val Arg Ile Glu Lys Asn Asn Glu Leu Cys Tyr Leu
115 120 125
Ala Thr Ile Asp Trp Ser Arg Ile Leu Asp Ser Val Glu Asp Asn Tyr
130 135 140
Ile Val Leu Asn Lys Asp Asp Asn Glu Glu Cys Gly Asp Ile Cys Pro
145 150 155 160
Gly Thr Ala Lys Gly Lys Thr Asn Cys Pro Ala Thr Val Ile Asn Gly
165 170 175
Gln Phe Vval Glu Arg Cys Trp Thr His Ser His Cys Gln Lys Val Cys
180 185 190
Pro Thr Ile Cys Lys Ser His Gly Cys Thr Ala Glu Gly Leu Cys Cys
195 200 205
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His
Cys
225
Cys
Ser
Gly
Pro
Leu
305
Ile
Asn
Glu
Lys
Leu
385
Tyr
His
Lys
Lys
Gln
465
Ser
Phe
Gln
Trp
Ser
545
Gln
Arg
Thr
Ser
Ile
625
Leu
Thr

Ser

Asp

Ser
210
val
Pro
Phe
Cys
Ser
290
Gly
Asp
Gly
Leu
Ile
370
Arg
Ala
Asn
Leu
Gly
450
Ala
Phe
Arg
Asn
Thr
530
Gln
Tyr
Thr
Asn
Gln
610
Thr
Phe
Trp

Glu

Ser

Glu
Ala
Pro
Cys
His
275
Gly

Pro

Ser

Glu
355
Arg
Leu
Leu
Leu
Cys
435
Arg
Ser
Asp
Asp
vVal
515
val
Asn
Ala
Tyr
Pro
595
Ile
His
Glu
Ser
Tyr

675
Gln

Cys
Cys
Pro
Gln
260
Gln
Tyr
Cys
Val
Leu
340
Ala
Arg
Ile
Asp
Thr
420
Leu
Gln
Cys
Lys
Leu
500
Thr
val
His
Ile
Gly
580
Ser
Ile
Tyr
Leu
Pro
660

Glu

Ile

Leu
Arg
Tyr
245
Asp
Tyr
Thr
Pro
Thr
325
Ile
Asn
Ser
Arg
Asn
405
Ile
Ser
Glu
Glu
Ile
485
Leu
Glu
Asp
Pro
Phe
565
Ala
Val
Leu
Leu
Asp
645
Pro

Asp

Leu
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Gly Asn Cys Ser
215
Asn Phe Tyr Leu
230
Tyr His Phe Gln

Leu His His Lys

265

Val Ile His Asn
280
Met Asn Ser Ser
295
Lys Val Cys His
310
Ser Ala Gln Glu

Ile Asn Ile Arg

345

Leu Gly Leu Ile
360
Tyr Ala Leu Val
375
Gly Glu Thr Leu
390
Gln Asn Leu Arg

Thr Gln Gly Lys

425

Glu Ile His Lys
440
Arg Asn Asp Ile
455
Asn Glu Leu Leu
470
Leu Leu Arg Trp

Gly Phe Met Leu

505

Phe Asp Gly Gln
520
Ile Asp Pro Pro
535
Gly Trp Leu Met
550
Val Lys Thr Leu

Lys Ser Asp Ile

585

Pro Leu Asp Pro
600
Lys Trp Lys Pro
615
Val Phe Trp Glu
630
Tyr Cys Leu Lys

Phe Glu Ser Glu

665

Ser Ala Gly Glu
680
Lys Glu Leu Glu

-60-

Gln Pro

Asp Gly

235

Asp Trp
250

Cys Lys

Asn Lys
Asn Leu

Leu Leu

315

Leu Arg
330

Gly Gly

Glu Glu
Ser Leu

Glu Ile

395

Gln Leu
410

Leu Phe

Met Glu
Ala Leu

Lys Phe
475
Glu Pro
490
Phe Tyr

Asp Ala
Leu Arg
Arg Gly
555
Val Thr
570
Ile Tyr
Ile Ser
Pro Ser
Arg Gln
635
Gly Leu
650
Asp Ser
Cys Cys

Glu Ser

Asp
220
Arg
Arg
Asn
Cys
Leu
300
Glu
Gly
Asn
Ile
Ser
380
Gly
Trp
Phe
Glu
Lys
460
Ser
Tyr
Lys
Cys
Ser
540
Leu
Phe
val
Val
Asp
620
Ala
Lys
Gln

Ser

Ser

Asp
Cys
Cys
Ser
Ile
285
Cys
Gly
Cys
Asn
Ser
365
Phe
Asn
Asp
His
val
445
Thr
Tyr
Trp
Glu
Gly
525
Asn
Lys
Ser
Gln
Ser
605
Pro
Glu
Leu
Lys
Cys

685
Phe

Pro
Val
vVal
Arg
270
Pro
Thr
Glu
Thr
Leu
350
Gly
Phe
Tyr
Trp
Tyr
430
Ser
Asn
Ile
Pro
Ala
510
Ser
Asp
Pro
Asp
Thr
590
Asn
Asn
Asp
Pro
His
670

Pro

Arg

Thr
Glu
Asn
255
Arg
Glu
Pro
Lys
Vval
335
Ala
Tyr
Arg
Ser
Ser
415
Asn
Gly
Gly
Arg
Pro
495
Pro

Asn

Pro

Glu
575
Asp
Ser
Gly
Ser
Ser
655
Asn

Lys

Lys

Lys
Thr
240
Phe
Gln
Cys
Cys
Thr
320
Ile
Ala
Leu
Lys
Phe
400
Lys
Pro
Thr
Asp
Thr
480
Asp
Tyr
Ser
Lys
Thr
560
Arg
Ala
Ser
Asn
Glu
640
Arg
Gln

Thr

Thr



26424

690 695
Phe Glu Asp Tyr Leu His Asn Val Val Phe Val Pro Arg Lys Thr Ser

705

Ser Gly Thr Gly Ala Glu Asp Pro Arg Pro Ser Arg Lys Arg Arg

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

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

<400>

Leu Gly Leu Tyr Asn Leu Met Asn Ile Thr Arg Gly Ser Val
10

1

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

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

<400>

Lys Gly Lys Thr Asn Cys Pro Ala Thr Val Ile Asn Gly
10

1

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

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

<400>

Trp Ser Lys His Asn Leu Thr Ile Thr Gln Gly Lys Leu
10

1

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

<220>
<221>

710
725

2

14

PRT

Homo sapiens

NGUON

1..14
/mol_type="protein"
/sinh vat="Homo sapiens"

2

5

3

13

PRT

Homo sapiens

NGUON

1..13
/mol_type="protein"
/sinh vat="Homo sapiens"

3

5

4

13

PRT

Homo sapiens

NGUON

1..13

/mol type="protein"
/sinh vat="Homo sapiens"

4

5

5

20

PRT

Homo sapiens

NGUON

730

715

735

720
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<222> 1..20
<223> /mol_type="protein"
/sinh vat="Homo sapiens"

<400> 5

Asn Val Thr Glu Phe Asp Gly Gln Asp Ala Cys Gly Ser Asn Ser Trp

1 5 10 15
Thr Vval val Asp
20
<210> 6
<211> 10

<212> PRT
<213> Homo sapiens

<220>

<221> NGUGON

<222> 1..10

<223> /mol_type="protein"
/sinh vdt="Homo sapiens"

<400> 6

Asp Ile Ile Tyr Val Gln Thr Asp Ala Thr
1 5 10

<210> 7

<211> 18

<212> PRT

<213> Homo sapiens

<220>

<221> NGUON

<222> 1..18

<223> /mol_type="protein"
/sinh védt="Homo sapiens"

<400> 7

Tyr Glu Asp Ser Ala Gly Glu Cys Cys Ser Cys Pro Lys Thr Asp Ser
1 5 10 15
Gln Ile

<210> 8

<211> 620

<212> PRT

<213> Homo sapiens

<220>

<221> NGUON

<222> 1..620

<223> /mol_type="protein"
/sinh vit="Homo sapiens™

<400> 8
Ser Leu Gly Asp Val Gly Asn Val Thr Vval Ala Val Pro Thr Val Ala

1 5 10 15
Ala Phe Pro Asn Thr Ser Ser Thr Ser Val Pro Thr Ser Pro Glu Glu

-62-



His
Gly
Gln
65

Arg
His
Lys
Tyr
Leu
145
val
Pro
Ala
val
Pro
225
Ser
Ser
Gly
Glu
Glu
305
Cys
Thr
Leu
Pro
Met
385
Arg
Gly
Lys
Gly
Trp
465

Glu

Asp

Arg
Leu
50

Asp
Thr
Glu
Glu
Gly
130
Glu
Arg
Thr
Lys
Ile
210
Leu
Asp
Arg
Met
Thr
290
Arg
His
Leu
Arg
Thr
370
Ala
Asn
Met
Gly
val
450
Glu

Gln

Asn

Pro
35

Arg
Thr
Met
Ile
Pro
115
Asp
Arg
Ile
Tyr
Ile
195
Gly
Gly
val
Glu
val
275
Arg
Ile
His
val
Ser
355
Leu
Tyr
Cys
Thr
Leu
435
Phe
Ile

val

Cys

20
Phe

His
Pro
Pro
Phe
100
Asn
Glu
Gly
Arg
Phe
180
Ile
Ser
Pro
Phe
Lys
260
Tyr
vVal
Glu
vVal
Val
340
Leu
Gln
Leu
Met
Arg
420
Leu
Thr
Thr

Leu

Pro
500

Glu
Phe
Glu
Glu
85

Glu
Gly
Glu
Cys
Ala
165
Tyr
Ile
Ile
Leu
Pro
245
Ile
Glu
Ala
Phe
Val
325
Met
Arg
Glu
Asn
Val
405
Asp
Pro
Thr
Ser
Lys

485
Glu

26424

25
Lys Val vVal Asn Lys
40
Thr Gly Tyr Arg Ile
55
Glu Arg Cys Ser Val
70
Ala Lys Ala Asp ASp
90
Asn Asn Val Val His
105
Leu Ile Val Leu Tyr
120
Leu His Leu Cys Val
135
Arg Leu Arg Gly Leu
150
Thr Ser Leu Ala Gly

170

Val Thr Asp Tyr Leu
185
Gly Pro Leu Ile Phe
200
Tyr Leu Phe Leu Arg
215
Tyr Ala Ser Ser Asn
230
Cys Ser Val Tyr Val

250

Thr Leu Leu Arg Glu
265
Gly Asn Ala Arg Asp
280
Val Lys Thr Val Asn
295
Leu Asn Glu Ala Ser
310
Arg Leu Leu Gly Val

330

Glu Leu Met Ala His
345
Pro Glu Ala Glu Asn
360
Met Ile Gln Met Ala
375
Ala Lys Lys Phe Val
390
Ala His Asp Phe Thr

410

Ile Tyr Glu Thr Asp
425
Val Arg Trp Met Ala
440
Ser Ser Asp Met Trp
455
Leu Ala Glu Gln Pro
470
Phe Val Met Asp Gly

490

Arg Val Thr Asp Leu
505

-63-

Glu
Glu
Ala

75
Ile
Leu
Glu
Ser
Ser
155
Asn
Asp
val
Lys
Pro
235
Pro
Leu
Ile
Glu
val
315
vVal
Gly
Asn
Ala
His
395
val
Tyr
Pro
Ser
Tyr
475

Gly

Met

Ser
Leu

60
Ala
val
Met
val
Arg
140
Pro
Gly
Val
Phe
Arg
220
Glu
Asp
Gly
Ile
Ser
300
Met
Ser
Asp
Pro
Glu
380
Arg
Lys
Tyr
Glu
Phe
460
Gln

Tyr

Arg

Leu

45
Gln
Tyr
Gly
Trp
Ser
125
Lys
Gly
Ser
Pro
Leu
205
Gln
Tyr
Glu
Gln
Lys
285
Ala
Lys
Lys
Leu
Gly
365
Ile
Asp
Ile
Arg
Ser
445
Gly
Gly

Leu

Met

30
val

Ala
val
Pro
Gln
110
Tyr
His
Asn
Trp
Ser
190
Phe
Pro
Leu
Trp
Gly
270
Gly
Ser
Gly
Gly
Lys
350
Arg
Ala
Leu
Gly
Lys
430
Leu
val
Leu

Asp

Cys
510

Ile
Cys
Ser
val

95
Glu
Arg
Phe
Tyr
Thr
175
Asn
Ser
Asp
Ser
Glu
255
Ser
Glu
Leu
Phe
Gln
335
Ser
Pro
Asp
Ala
Asp
415
Gly
Lys
val
Ser
Gln

495
Trp

Ser
Asn
Ala
80
Thr
Pro
Arg
Ala
Ser
160
Glu
Ile
vVal
Gly
Ala
240
vVal
Phe
Ala
Arg
Thr
320
Pro
Tyr
Pro
Gly
Ala
400
Phe
Gly
Asp
Leu
Asn
480

Pro

Gln
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Phe Asn Pro Lys Met Arg Pro Thr Phe Leu Glu Ile Val Asn Leu Leu
515 520 525
Lys Asp Asp Leu His Pro Ser Phe Pro Glu Val Ser Phe Phe His Ser
530 535 540
Glu Glu Asn Lys Ala Pro Glu Ser Glu Glu Leu Glu Met Glu Phe Glu
545 550 555 560
Asp Met Glu Asn Val Pro Leu Asp Arg Ser Ser His Cys Gln Arg Glu
565 570 575
Glu Ala Gly Gly Arg Asp Gly Gly Ser Ser Leu Gly Phe Lys Arg Ser
580 585 590
Tyr Glu Glu His Ile Pro Tyr Thr His Met Asn Gly Gly Lys Lys Asn
595 600 605
Gly Arg Ile Leu Thr Leu Pro Arg Ser Asn Pro Ser
610 615 620

<210> 9

<211> 10

<212> PRT

<213> Homo sapiens

<220>

<221> NGUON

<222> 1..10

<223> /mol_type="protein"
/sinh vat="Homo sapiens"

<400> 9

Lys Lys Asn Gly Arg Ile Leu Thr Leu Pro
1 5 10

<210> 10

<211> 11

<212> PRT

<213> Homo sapiens

<220>

<221> NGUON

<222> 1..11

<223> /mol_type="protein"
/sinh vat="Homo sapiens"

<400> 10

Arg Ile Leu Thr Leu Pro Arg Ser Asn Pro Ser
1 5 10

<210> 11

<211> 7

<212> PRT

<213> Homo sapiens

<220>
<221> NGUON
<222> 1..7

<223> /mol_type="protein"
/sinh vat="Homo sapiens"

<400> 11

Lys Asn Gly Arg Ile Leu Thr

-64-



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

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

<400>

26424

12

17

PRT

Homo sapiens

NGUON

1..17
/mol_type="protein"
/sinh viat="Homo sapiens"

12

Gly Gly Lys Lys Asn Gly Arg Ile Leu Thr Leu Pro Arg Ser Asn Pro

1
Ser

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

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

<400>

5

13

18

PRT

Homo sapiens

NGUON

1..18
/mol_type="protein"
/sinh vat="Homo sapiens"

13

10

15

Asn Gly Gly Lys Lys Asn Gly Arg Ile Leu Thr Leu Pro Arg Ser Asn

1

5

Pro Ser

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

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

<400>

14

1382

PRT

Homo sapiens

NGUON

1..1382
/mol_type="protein"
/sinh vat="Homo sapiens"

14

Met Ala Thr Gly Gly Arg Arg Gly Ala

1

Ala Val Ala Ala Leu Leu Leu Gly Ala
Glu Val Cys Pro Gly Met Asp Ile Arg

Glu Leu Glu Asn Cys Ser Val Ile Glu
50

20

35 40

55

25

Met Phe Lys Thr Arg Pro Glu Asp Phe

65

70

-65-

10

Ala Ala Ala
10
Ala Gly His

Asn Asn Leu

Gly His Leu

60

Arg Asp Leu
75

Pro Leu

Leu Tyr

30

Thr Arg
45

Gln Ile

Ser Phe

15

Leu Val
15

Pro Gly

Leu His

Leu Leu

Pro Lys
80



Leu
Glu
Arg
Lys
Arg
145
Ser
Asp
Lys
Cys
Ser
225
Gly
Asn
Tyr
Leu
Val

305
Met

Leu
385
Tyr
Gly
Gln
Thr
Glu
465
Arg
Asn
Leu
Gly
Phe

545
Ile

Ile
Ser
Leu
Glu
130
Ile
Arg
Asp
Thr
Trp
210
His
Asn
Phe
His
His
290
Ile
Asn
Val
Ala
Asn
370
Gly
Ala
Glu
Asn
Gln
450
Ile
Asn
Glu
Leu
Phe
530

Asp

Asp

Met
Leu
Phe
115
Leu
Glu
Ile
Asn
Asn
195

Thr

Gly

Cys

Tyr
Phe
275
His
His
Ser
Cys
Gln
355
Ile
Leu
Leu
Thr
Leu
435
Gly
His
Asp
Leu
Arg
515
Met

Gly

Pro

Ile
Lys
100
Phe
Gly
Lys
Leu
Glu
180
Cys
His
Cys
Ser
Leu
260
Gln

Lys

Asn

His
340
Glu
Arg

ITle

Ile
Leu
500
Trp

Leu

Gln

Thr
85

Asp
Asn
Leu
Asn
Asp
165
Glu

Pro

Thr
Gln
245
Asp
Asp
Cys
Asn
Asn
325
Leu
Leu
Gly
Glu
Ser
405
Glu
Gln
Leu
Met
Ala
485
Lys
Glu
Phe

Asp

Leu

26424

Asp Tyr Leu Leu

Leu Phe Pro Asn

105
Tyr Ala Leu Val

120
Tyr Asn Leu Met
135
Asn Glu Leu Cys
150

Ser Val Glu Asp

Cys Gly Asp Ile

185
Ala Thr Vval Ile

200
His Cys Gln Lys
215
Ala Glu Gly Leu
230

Pro Asp Asp Pro

Gly Arg Cys Val
265

Trp Arg Cys Val

280
Lys Asn Ser Arg
295
Lys Cys Ile Pro
310
Leu Leu Cys Thr

Leu Glu Gly Glu

345
Arg Gly Cys Thr

360
Gly Asn Asn Leu
375
Glu Ile Ser Gly
390

Leu Ser Phe Phe

Leu

S0
Leu
Ile
Asn

Tyr

Asn

170

Cys
Asn
val
Cys

Thr

250

Glu
Asn
Arg
Glu

Pro

330

Lys
Val
Ala
Tyr

Arg

410

Phe
Thr
Phe
Ile
Leu
155

Tyr

Pro

Thr
Phe
Gln
Cys
315
Cys
Thr
Ile
Ala
Leu

395
Lys

Ile Gly Asn Tyr Ser Phe

425

Leu Trp Asp Trp
440
Phe Phe His Tyr
455
Glu Glu Val Ser
470

Leu Lys Thr Asn

Phe Ser Tyr Ile

505
Pro Tyr Trp Pro

520
Tyr Lys Glu Ala
535
Ala Cys Gly Ser
550

Arg Ser Asn Asgp

-66-

Ser
Asn
Gly

Gly

490

Arg
Pro
Pro
Asn

Pro

Lys
Pro
Thr
475
Asp
Thr
Asp
Tyr
Ser

555
Lys

Arg
Val
Glu
Thr
140
Ala
Ile
Gly
Gln
Pro
220
His
Cys
Cys
Ser
Gly
300
Pro
Leu
Ile
Asn
Glu
380
Lys
Leu
Tyr
His
Lys
460
Lys
Gln
Ser
Phe
Gln
540

Trp

Ser

Val
Ile
Met
125
Arg
Thr
val
Thr
Phe
205
Thr
Ser
val
Pro
Phe
285
Cys
Ser
Gly
Asp
Gly
365
Leu
Ile
Arg
Ala
Asn
445
Leu
Gly
Ala
Phe
Arg
525
Asn

Thr

Gln

Tyr
Arg
110
Val
Gly
Ile
Leu
Ala
190
Val
Ile
Glu
Ala
Pro
270
Cys
His
Gly
Pro
Ser
350
Ser
Glu
Arg
Leu
Leu
430
Leu
Cys
Arg
Ser
Asp
510
Asp
vVal
Val

Asn

Gly

95
Gly
His
Ser
Asp
Asn
175
Lys
Glu
Cys
Cys
Cys
255
Pro
Gln
Gln
Tyr
Cys
335
val
Leu
Ala
Arg
Ile
415
Asp
Thr
Leu
Gln
Cys
495
Lys
Leu
Thr

vVal

His

Leu
Ser
Leu
val
Trp
160
Lys
Gly
Arg
Lys
Leu
240
Arg
Tyr
Asp
Tyr
Thr
320
Pro
Thr
Ile
Asn
Ser
400
Arg
Asn
Ile
Ser
Glu
480
Glu
Ile

Leu

Glu



Gly
val
Lys
Pro
625
Lys
val
Tyr
Phe
Ser
705
Lys
His
Glu
Asn
Ser
785
vVal
Gly
Arg
Lys
Asn
865
Ile
His
Leu
Ser
Thr
945
Pro
Leu
Ala

Ser

Leu
1025

Trp
Lys
Ser
610
Leu
Trp
Phe
Cys
Glu
690
Ala

Glu

Asp
val
770
Thr
val
Tyr
Cys
Ala
850
val
val
Leu
Arg
Leu
930
Asp
Leu
Phe
Ser
val

1010
Leu

Leu
Thr
595
Asp
Asp
Lys
Trp
Leu
675
Ser
Gly
Leu
Val
Pro
755
Thr
Ser
Asn
Arg
Ser
835
Asp
vVal
Leu
Cys
Gly
915
Ala
Tyxr
Ile
Leu
Ser
995

Tyr

Arg

Asn Ala Arg

Met
580
Leu
Ile
Pro
Pro
Glu
660
Lys
Glu
Glu
Glu
val
740
Arg
VVal
Val
Lys
Ile
820
vVal
AsSp
His
Tyr
val
900
Leu
Gly
Leu
Phe
Arg
980
Asn
Val

Glu

Asp

565
Arg

Vval
Ile
ile
Pro
645
Arg
Gly
Asp
Cys
Glu
725
Phe
Pro
Ala
Pro
Glu
805
Glu
Ala
Ile
Leu
Glu
885
Ser
Ser
Asn
Asp
val
965
Lys

Pro

Pro

26424

Gly Leu Lys

Thr Phe Ser

600

Tyr Val Gln

615

Ser Val
630

Ser Asp

Ser
Pro
Gln Ala Glu
Leu

680
Lys

Leu Lys

Ser Gln

695

Cys Ser Cys
710

Ser Ser Phe

Val Pro Arg

Ser Arg Lys
760

Pro Thr
775
Thr Ser
790
Ser

vVal

Pro

Leu Val

Leu Gln Ala
Val
840

Pro

Ala Tyr

val Gly

855
Met Trp Gln
870

Val Ser Tyr
Arg Lys His

Pro Gly Asn
920

Gly Ser Trp
935

Val Pro
950
Phe

Ser

Leu Phe

Arg Gln Pro

Glu Leu
100
Trp

Tyr

Asp Glu

570

Pro Trp
585

Asp Glu

Thr
Arg

Thr Asp Ala
Ser
635

Asn

Asn Ser

Asn Gly
650

Asp Ser Glu
665

Pro Ser Arg

His Asn Gln
Thr
715

Thr

Pro Lys

Arg Lys
730

Lys Thr Ser
745

Arg Arg Ser

Val Ala Ala

Glu Glu His
795

Ile Ser Gly
810

Cys Asn
825
Ser

Gln

Ala Arg

Val Thr His

Glu Pro Lys
875
Arg Arg Tyr
890
Phe Ala
905

Tyr Ser

Leu
val
Thr Glu Pro
Ala

955
Val

Asn Ile

Ser Val

970

Asp Gly

985

Ser
0

Glu

Pro
Ala Ser

Val Ser

Gln
Arg
Thr
620
Ser
Ile
Leu
Thr
Ser
700
Asp
Phe
Ser
Leu
Phe
780
Arg
Leu
Asp
Thr
Glu
860
Glu
Gly
Glu
Arg
Thr
940
Lys
Ile
Leu

Asp

Arg

Tyr
Thr
605
Asn
Gln
Thr
Phe
Trp
685
Glu
Ser
Glu
Gly
Gly
765
Pro
Pro
Arg
Thr
Met
845
Ile
Pro
Asp
Arg
Ile
925
Tyr
Ile
Gly
Gly

Val

Ala
590
Tyr
Pro
Ile
His
Glu
670
Ser
Tyr
Gln
Asp
Thr
750
Asp
Asn
Phe
His
Pro
830
Pro
Phe
Asn
Glu
Gly
210
Arg
Phe
Ile
Ser
Pro

990
Phe

1005

Glu

1015

Leu Gly Gln Gly Ser Phe
1030
Ile Ile Lys Gly Glu

1045

Gly

Ala
1050

-67-

1035
Glu Thr Arg Val

1020
Met Val

Lys

Tyr

575
Ile

Gly
Ser
Ile
Tyr
655
Leu
Pro
Glu
Ile
Tyr
735
Gly
Val
Thr
Glu
Phe
815
Glu
Glu
Glu
Gly
Glu
895
Cys
Ala
Tyr
Ile
Ile
975
Leu

Pro

Ile

Phe
Ala
Val
Leu
640
Leu
Asp
Pro
Asp
Leu
720
Leu
Ala
Gly
Ser
Lys
800
Thr
Glu
Ala
Asn
Leu
880
Leu
Arg
Thr
Val
Gly
960
Tyr
Tyr

Cys

Thr

Glu Gly
1040
Ala Vval

1055



Lys Thr val Asn Glu Ser

Asn
Leu
Leu
1105
Glu
Ile
Lys
His
Tyr
1185
Arg

Ser

1060
Glu Ala Ser
1075
Leu Gly Vval
1090
Met Ala His

Ala Glu Asn

Gln Met Ala
1140
Lys Phe Val
1155
Asp Phe
1170
Glu Thr

Thr
Asp

Trp Met Ala

Asp Met Trp

1220

26424

Ala Ser

Val Met Lys Gly
1080

Lys Gly

1095

Leu Lys

Val Ser

Gly Asp

1110

Asn Pro Gly Arg
1125

Ala Glu Ile Ala

His Arg Asp Leu

1160

Lys Ile Gly

1175

Tyr Arg

1190

Glu

vVal

Tyr Lys

Pro Ser Leu

1205

Ser Phe Gly Vval

Leu Arg
1065
Phe

Glu Arg

Thr Cys His

Gln Pro Thr Leu

1100

Ser Tyr Leu Arg
1115
Pro Pro Thr
1130

Gly Met Ala

Pro
Asp
1145
Ala Ala Arg Asn

Asp Phe Gly Met

1180

Gly Gly Lys Gly
1195

Lys Asp Gly Val

1210

Val Leu
1225

Trp Glu

Ile Glu Phe
1070
His Vval
1085
Val

Leu

Val Arg

Val Met Glu
Pro
1120

Met

Ser Leu Arg

Gln Glu
1135
Asn Ala

Leu

Leu
1150
Met Val Ala

Tyr

Cys
1165
Thr Arg Asp Ile
Pro Val
1200
Thr Ser
1215

Ser

Leu Leu

Phe Thr

Ile Thr

1230

Leu

Ala Glu

Val Met
1250

Gln
1235
Asp

Pro Tyr Gln

Gly Gly Tyr

Leu Ser Asn
1240

Asp

Gly

Leu Gln Pro

1255

Glu Gln Vval

1245

Asp Asn Cys
1260

Leu Lys Phe

Pro Glu Arg

Val
1265
Pro
Ser
Glu

Leu

Gly
1345

Tyr Thr His Met Asn Gly Gly Lys Lys Asn

Thr Asp Leu

Thr Phe Leu

Phe Glu
1300
Glu

Pro

Glu
1315
Arg Ser

Ser

Asp
1330
Gly Ser Ser

Met Arg Met
1270

Ile

Cys

Glu
1285
Val Ser

Val Asn

Phe Phe

Leu Glu Met Glu
1320
Ser His Cys
1335
Leu Gly

1350

1365

Pro Arg Ser Asn Pro Ser

<210
<211
<212
<213

<220
<221
<222
<223

<400

Met Gly Asn Leu Lys Ser Val Gly Gln

1

Leu Gly Leu Gly Leu Gly Leu Gly Leu

Ser Pro Ala Pro Glu Pro Ser Arg Ala

1380

15

1205

PRT

Bos taurus

>
>
>
>

>
> NGUON
1..1205
/mol_type=
/sinh vats=

>
>

> 15

20

"protein"
"Bos taurus"

5

Gln Arg Glu

Phe Lys Arg Ser

Gln Phe Asn
1275

Lys

Trp

Leu
1290
Ser

Leu Asp

His Glu Glu

1305
Phe Glu

Asp Met

Glu Ala

1340

Tyr Glu
1355
Gly Arg

1370

Glu Pro Gly
10

Cys Gly Lys
25

-68-

Pro Lys Met Arg
1280
His Pro
1295

Ala Pro

Asp Leu

Asn Lys
1310
Glu Asn Val Pro
1325

Gly Gly Arg Asp

Glu His Ile Pro

1360

Ile Leu Thr Leu
1375

Pro Pro Cys Gly
15
Gln Gly Pro Ala
30

Pro Ala Pro Ala Thr Pro His



Ala
Pro
65

Ile
Thr
Thr
Ala
Ser
145
Ser
Lys
Gly
Met
Asn
225
Gly

Arg

Thr

Phe
305
Thr
Ala
Ala
Leu
Met
385
Ala
val
Leu
Trp
Glu
465
Pro

Thr

Gly

Pro
50

Glu
Thr
Pro
Arg
Arg
130
Gln
Thr
Gln
Lys
Phe
210
Leu
Asp
Gln
Glu
val
290
val
Leu
val
Pro
Cys
370
Asp
val
Thr
Asp
Ile
450
Met
Trp

Phe

Thr

Asp His
Gly Pro
Tyr Asp

Arg Cys
100

Pro Ser

115

Asp Phe

Ala His
Gly Thr

Ala Trp
180

Leu Gln

195

Thr Tyr

Arg Ser
Phe Arg
Gln Asp
260
Leu Cys
275
Leu Pro
Leu Pro
Glu Trp
Ser Asn
340
Phe Ser
Asp Pro
Leu Asp
Glu Ile
Ile Val
420
Asn Glu
435
Val Pro
Val Asn
Lys Gly
Lys Glu
500

Leu Met
515

Ser
Lys
Thr
85

Cys
Pro
Ile
Glu
Tyr
165
Arg
vVal
Ile
Ala
Ile
245
Gly
Ile
Leu
Pro
Phe
325
Met
Gly
His
Thr
Asn
405
Asp
Gln
Pro
Tyr
Ser
485

val

Ala

26424

40
Pro Ala Pro Asn
55
Phe Pro Arg Val
70
Leu Cys Ala Gln

Leu Gly Ser Leu

105
Gly Pro Pro Pro

120
Asn Gln Tyr Tyr
135
Glu Arg Leu Gln
150

His Leu Arg Glu

Asn Ala Pro Arg

185
Phe Asp Ala Arg

200
Cys Asn His Ile
215
Ile Thr Val Phe
230

Trp Asn Ser Gln

Ser Val Arg Gly

265
Gln His Gly Trp

280
Leu Leu Gln Ala
295
Glu Leu Val Leu
310

Ala Ala Leu Gly

Leu Leu Glu Ile

345
Trp Tyr Met Ser

360
Arg Tyr Asn Ile
375
Arg Thr Thr Ser
390

Leu Ala Val Leu

His His Ala Ala

425
Lys Ala Arg Gly

440
Ile Ser Gly Ser
455
Ile Leu Ser Pro
470

Ala Thr Lys Gly

Ala Asn Ala Val
505
Lys Arg Val Lys
520

-69-

Ser Pro

Lys Asn

75

Ser Gln
90

Val Leu

Ala Glu
Ser Ser

Glu Vval

155

Ser Glu
170

Cys Val

Asp Cys
Lys Tyr

Pro Gln

235

Leu Val
250

Asp Pro

Thr Pro
Pro Asp

Glu Vval

315

Leu Arg
330

Gly Gly

Thr Glu
Leu Glu

Ser Leu

395

His Ser
410

Thr Vval

Gly Cys

Leu Thr

Ala Phe

475

Ala Gly
490

Lys Ile

Ala Thr

Thr

60
Trp
Gln
Pro
Gln
Ile
140
Glu
Leu
Gly
Ser
Ala
220
Arg
Arg
Ala
Gly
Glu
300
Pro
Trp
Leu
Ile
Asp
380
Trp
Phe
Ser
Pro
Pro
460
Arg
Ile

Ser

Ile

45
Leu

Glu
Asp
Arg
Leu
125
Lys
Ala
Val
Arg
Ser
205
Thr
Ala
Tyr
Asn
Asn
285
Ala
Leu
Tyr
Glu
Gly
365
val
Lys
Gln
Phe
Ala
445
Val
Tyr
Thr

Ala

Leu
525

Thr Arg
Leu Gly

Gly Pro
95

Lys Leu

110

Leu Ser

Arg Ser
Glu val

Phe Gly
175

Ile Gln

190

Ala Gln

Asn Arg
Pro Gly

Ala Gly
255

val Glu

270

Gly Arg

Pro Glu
Glu His

Ala Leu
335

Phe Ser

350

Thr Arg

Ala Vval
Asp Lys

Leu Ala
415

Met Lys

430

Asp Trp

Phe His
Gln Pro

Arg Lys
495

Ser Leu

510

Tyr Ala

Pro
Ser
80
Cys
Gln
Gln
Gly
Ala
160
Ala
Trp
Glu
Gly
Arg
240
Tyr
Ile
Phe
Leu
Pro
320
Pro
Ala
Asn
Cys
Ala
400
Lys
His
Ala
Gln
Asp
480
Lys

Met

Ser



Glu
Arg
545
Val
Gly
Met
Lys
Val
625
Ala
Arg
Leu
Glu
Phe
705
Ala
Tyr
Ile
Glu
Leu

785
Ile

Gln
Asp
Leu
865
Thr
Gln
Leu
Leu
Ser
945
val
val

Cys

val

Thr
530
Lys

Ser

Glu
Ser
610
Ser
Gly
Ala
Glu
Leu
690
Gln

Ala

Arg

Asn
770
Asp
Gly
Arg
Leu
Pro
850
Asp
Leu
Asp
Leu
Leu
930

Ser

Leu

Phe

Pro

Gly
Ala
Leu
Gly
Met
595
Tyxr
Ser
Ala
Tyr
Glu
675
Cys
Ala
Gln
Leu
val
755
Leu
Thr
Ile
val
Glu

835
Arg

Ile
Ala
Pro
Glu
915
Leu
Ala
Ala
Ser
Ile

995
Cys

Arg
Phe
Glu
Asp
580
Ser
Lys
Trp
Leu
Pro

660
Leu

Asp
Ser
740
His

Gln

Ala

Glu
820
Lys
Leu
Thr
Glu
Arg
SCO0
val
Thr
Pro
Tvr
Thr
980

Arg

Ile

Ala
Asp
His
565
Pro
Gly
Ile
Arg
Gly
645
His
Gly
Gln
Cys
Ile
725
Thr
Arg
Ser
Gly
Pro
805
Asp
Gly
Pro
Ser
Glu
885
Arg
Leu
Gln
Asn
Arg
965
Trp

Gly

Leu

26424

Gln Ser Tyr Ala Gln Gln
535
Pro Arg Val Leu Cys Met
550 555
Glu Ala Leu Val Leu Val
570
Pro Glu Asn Gly Glu Ser
565
Pro Tyr Asn Ser Ser Pro
600
Arg Phe Asn Ser Val Ser
615
Arg Lys Arg Lys Glu Ser
630 635
Thr Leu Arg Phe Cys Val
650
Phe Cys Ala Phe Ala Arg
665
Gly Glu Arg Leu Leu Gln
680
Glu Glu Ala Phe Arg Gly
695
Glu Thr Phe Cys Val Gly
710 715
Phe Ser Pro Lys Arg- Ser
730
Gln Ala Glu Gly Leu Gln
745
Arg Lys Met Phe Gln Ala
760
Ser Lys Ser Thr Arg Ala
775
Gln Glu Gly Leu Gln Tyr
790 795
Pro Asn Arg Pro Gly Leu
810
Pro Pro Pro Pro Thr Glu
825
Ser Pro Gly Gly Pro Pro
840
Pro Cys Thr Leu Arg Gln
855
Pro Pro Ser Pro Arg Leu
870 875
Pro Ser Glu Gln Gln Glu
890
Tyr Glu Glu Trp Lys Trp
905
Glu Gln Phe Pro Ser Val
920
Leu Pro Leu Leu Gln Pro
935
Ala His Pro Gly Glu Val
950 955
Thr Gln Asp Gly Leu Gly
970
Leu Ser Gln Leu Lys Thr
$85
Ala Pro Ser Phe Arg Leu
1000
Val Gly Pro Gly Thr Gly

-70-

Leu
540
Asp
val
Phe
Arg
Cys
620
Ser
Phe
Ala
Leu
Trp
700
Glu
Trp
Leu
Thr
Thr
780
Gln
val
Ser
Pro
Ala
860
Leu
Leu
Phe
Ala
Arg
940
His
Pro
Gly

Pro

Ile

Gly
Glu
Thr
Ala
Pro
605
Ser
Asn
Gly
val
Gly
685
Ala
Glu
Lys
Leu
Val
765
Ile
Pro
Glu
Val
Ser
845
Leu
Arg
Glu
Arg
Leu
925
Tyr
Leu
Leu

Asp

Pro

Arg
Tyr
Ser
Ala
590
Glu
Asp
Thr
Leu
Asp
670
Gln
Lys
Ala
Arg
Pro
750
Leu
Leu
Gly
Ala
Ala
830
Tro
Thr
Leu
Tar
Cys
910
Pro
Tyr
Thr
His
Pro

990
Asp

1005

Ala

Pro

Leu
Asp
Thr
575
Ala
Gln
Pro
Asp
Gly
655
Thr
Gly
Ala
Lys
Gln
735
Gly
Ser
Val
Asp
Leu
815
val
Val
Phe
Leu
Leu
895
Pro
Ala
Ser
val
Tyr
975
Val

Pro

Phe

Phe
val
560
Phe
Leu
His
Leu
Ser
640
Ser
Arg
Asp
Ala
Ala
720
Arg
Leu
Val
Arg
His
800
Leu
Glu
Arg
Phe
Ser
880
Ser
Thr
Pro
val
Ala
960
Gly
Pro

Tyr

Arg



1010
Gly Phe
1025
Pro Ala

His Leu
Gly Arg

Tyr Val
1090

Trp
Pro
Tyr
Val

1075
Gln

26424

1015

1020

Gln Glu Arg Leu His Asp Ile Glu Ser

1030

Met Thr Leu Val Phe Gly Cys

Arg
1060
Leu

Asp

Val Leu Cys Leu

1105

Met Ala Thr Ser

Gly Asp Met Glu

1140

1045
Asp

Thr
Ile
Glu
val

1125
Leu

Glu
Ala
Leu

Arg

1110

Leu

Asp

Asp Gln Gln Arg Tyr His

1155

Gln Glu Val Thr Ser Arg

1170

Arg His Leu Arg Gly Ala

1185

Asp Thr Pro Gly Pro

<210> 16
<211> 12

03

<212> PRT
<213> Homo sapiens

<220>

<221> NGUON

<222> 1..1203

<223> /mol_type="protein"
/sinh vit="Homo sapiens"

<400> 16
Met Gly
Leu Gly
Thr Pro

Ala Pro
50

Gly Pro

65

Tyr AsSp

Arg Arg
Pro Ser

Asp Phe
130

Ala His

145

Gly Thr

Asn
Leu
Ala
35

Glu
Lys
Thr
Cys
Pro
115
Ile

Glu

Tyr

Leu
Gly
20

Pro
His
Phe
Leu
Leu
100
Gly
Asn

Gln

Gln

1205

Lys
Leu
Glu
Ser
Pro
Ser
85

Gly
Pro
Gln
Arg

Leu
165

1190

Ser
Gly
Pro
Pro
Arg

70

Ala

Ser

Tyr

Leu

150

Arg

1050

Val Gln Asp Ala
1065
Phe Ser Arg Glu
1080

Arg Thr Glu Leu
1095
Gly His Met Phe

Gln Thr Vval Gln
1130

Glu Ala Gly Asp

1145
Glu Asp Ile Phe
1160

Ile Arg Thr Gln

1175

Val Pro Trp Ala

vVal Ala Gln Glu
10
Leu Gly Leu Cys
25
Ser Arg Ala Pro
40
Pro Ser Ser Pro
55
Val Lys Asn Trp

Gln Ala Gln Gln

90
Leu Val Phe Pro

105
Ala Pro Glu Gln
120
Tyr Ser Ser Ile
135

Gln Glu Val Glu

Glu Ser Glu Leu
170

-71-

1035

Arg
Gln
Pro
Ala

Val

1115

Arg
Val
Gly

Ser

Cys
Glu
Asp
Ala
1100
Cys
Ile
Ile

Leu

Phe
1180

Arg
Ser
1085
Glu
Gly

Leu

Gly

Gly Leu Gln

1040

Gln Leu Asp

Gly
1070
Pro
val
Asp

Ala

Val
1150

1055
val

Lys
His
Val
Thr

1135
Leu

Phe
Thr
Arg
Thr
1120
Glu

Arg

Thr Leu Arg Thr

1165

Ser Leu Gln Glu

Phe Asp Pro Pro Gly Pro

1195

Pro
Gly
Ala
Leu
Glu

75
Asp
Arg
Leu
Lys
Ala

155
val

Gly
Lys
Ser
Thr

60
Val
Gly
Lys
Leu
Arg
140

Glu

Phe

Pro
Gln
Leu

45
Gln
Gly
Pro
Leu
Ser
125
Ser

Val

Gly

Pro
Gly

30
Leu
Pro
Ser
Cys
Gln
110
Gln
Gly

Ala

Ala

Cys

15
Pro
Pro
Pro
Ile
Thr

95
Gly
Ala
Ser

Ala

Lys
175

1200

Gly
Ala
Pro
Glu
Thr

80
Pro
Arg
Arg
Gln
Thr

160
Gln



Ala
Leu
Thr
Arg
225
Phe
Gln
Leu
Leu
Leu
305
Glu
Ser
Phe
Asp
Leu
385
Glu
Ile
Asn
vVal
Val
465
Lys
Lys
val
Gly
Ala
545
Leu
Gly
Met
Tyr
Ser
625

Ala

Tyr

Trp
Gln
Tyr
210
Ser
Arg
Asp
Cys
Pro

290
Pro

Ser
Pro
370
Asp
Ile
val
Glu
Pro
450
Asn
Gly
Glu
Met
Arg
530

Phe

Glu

Arg
val
195
Ile
Ala
Ile
Gly
Ile
275
Leu
Pro
Phe
Met
Gly
355
His
Thr
Asn
Asp
Gln
435
Pro
Tyr
Ser
vVal
Ala
515
Ala
Asp
His
Pro
Gly
595
Ile
Arg

Gly

His

Asn
180
Phe
Cys
Ile
Trp
Ser
260
Gln
Leu
Glu
Ala
Leu
340
Trp
Arg
Arg
Val
His
420
Lys
Ile
Phe
Ala
Ala
500
Lys
Gln
Pro
Glu
Pro
580
Pro
Arg
Arg

Thr

Phe

Ala
Asp
Asn
Thr
Asn
245
val
His
Leu
Leu
Ala
325
Leu
Tyr
Tyr
Thr
Ala
405
His
Ala
Ser
Leu
Ala

485
Asn

Arg
Thr
565
Glu
Tyxr
Phe
Lys
Leu

645
Cys

26424

Pro Arg Cys Val Gly Arg
185
Ala Arg Asp Cys Arg Ser
200
His Ile Lys Tyr Ala Thr
215
Val Phe Pro Gln Arg Cys
230 235
Ser Gln Leu Val Arg Tyr
250
Arg Gly Asp Pro Ala Asn
265
Gly Trp Thr Pro Gly Asn
280
Gln Ala Pro Asp Glu Pro
295
Val Leu Glu Val Pro Leu
310 315
Leu Gly Leu Arg Trp Tyr
330
Glu Ile Gly Gly Leu Glu
345
Met Ser Thr Glu Ile Gly
360
Asn Ile Leu Glu Asp Val
375
Thr Ser Ser Leu Trp Lys
390 395
Val Leu His Ser Tyr Gln
410
Ala Ala Thr Ala Ser Phe
425
Arg Gly Gly Cys Pro Ala
440
Gly Ser Leu Thr Pro Val
455
Ser Pro Ala Phe Arg Tyr
470 475
Lys Gly Thr Gly Ile Thr
490
Ala Val Lys Ile Ser Ala
505
Val Lys Ala Thr Ile Leu
520
Tyr Ala Gln Gln Leu Gly
535
Val Leu Cys Met Asp Glu
550 555
Leu Val Leu Val Val Thr
570
Asn Gly Glu Ser Phe Ala
585
Asn Ser Ser Pro Arg Pro
600
Asn Ser Ile Ser Cys Ser
615
Arg Lys Glu Ser Ser Asn
630 635
Arg Phe Cys Val Phe Gly
650
Ala Phe Ala Arg Ala Val

-72-

Ile
Ala
Asn
220
Pro
Ala
vVal
Gly
Pro
300
Glu
Ala
Phe
Thr
Ala
380
Asp
Leu
Met
Asp
Phe
460
Gln
Arg
Ser
Tyr
Arg
540
Tyr
Ser
Ala
Glu
Asp
620
Thr

Leu

Asp

Gln
Gln
205
Arg
Gly
Gly
Glu
Arg
285
Glu
His
Leu
Pro
Arg
365
val
Lys
Ala
Lys
Trp
445
His
Pro
Lys
Leu
Gly
525
Leu
Asp
Thr
Ala
Gln
605
Pro
Asp

Gly

Thr

Trp
190
Glu
Gly
Arg
Tyr
Ile
270
Phe
Leu
Pro
Pro
Ala
350
Asn
Cys
Ala
Lys
His
430
Ala
Gln
Asp
Lys
Met
510
Ser
Phe
vVal
Phe
Leu
590
His
Leu
Ser

Ser

Arg

Gly
Met
Asn
Gly
Arg
255
Thr
Asp
Phe
Thr
Ala
335
Ala
Leu
Met
Ala
val
415
Leu
Trp
Glu
Pro
Thr
495
Gly
Glu
Arg
val
Gly
575
Met
Lys
Val
Ala
Arg

655
Leu

Lys
Phe
Leu
Asp
240
Gln
Glu
val
Leu
Leu
320
val
Pro
Cys
Asp
val
400
Thr
Glu
Ile
Met
Trp
480
Phe
Thr
Thr
Lys
Ser
560
Asn
Glu
Ser
Ser
Gly
640

Ala

Glu



660

Glu Leu Gly Gly

675
Cys Gly Gln Glu
690
Ala Ala
705

Arg

Cys Glu

Asp Ile Phe

Ala Gln
740
Arg

Leu Ser

Val His Arg
755
Gln Ser
770

Gly

Leu Ser
Thr
785
val

Gly Gln

Cys Pro Pro

val Glu Pro
820

Ser

Asp

Glu Lys Gly
835
Leu Pro Pro
850
Thr

Arg

Ile
865
Ala

Ser Pro

Glu Glu Pro

Pro Arg Arg Tyr

900

Glu Val Leu Glu
915

Thr Gln
930

Pro

Leu Leu

Ala Thr
945
Ala

Ser

Tyr Arg Thr

Thr Leu
280
Ala

Ser Trp

Ile Arg Gly
995
Ile Leu
1010

Gln Glu

Cys Val
Trp
1025
Pro

Arg

Met Thr Leu

Tyr Arg Asp Glu

1060

Thr
1075
Ile Leu

vVal Leu Ala

Gln Asp
1090
Cys Leu Glu Arg
1105

Thr Asn Val Leu

Met Glu Leu Asp

1140

Glu
Glu
Thr
Ser
725
Ala
Lys
Lys
Glu
Asn
805
Pro
Pro
Cys
Pro
Arg
885
Glu
Gln
Pro
His
Gln
965
Ser
Pro
Gly
Leu
val
1045
val
Phe
Arg
Gly
Gln

1125
Glu

26424

665
Arg Leu Leu Gln
680
Ala Phe Arg Gly
695
Phe Cys Val Gly
710
Pro Lys Arg Ser
Glu
745
Phe Gln Ala
760
Thr Arg Ala
775
Leu Gln Tyr

Met
Ser

Gly
790
Arg Pro Gly Leu

Ala Pro Thr Glu

825

Gly Gly Pro Pro
840

Thr Leu Arg Gln

855

Ser Pro

870

Glu

Gln Leu

Gln Gln Glu

Glu Trp Lys Trp

905

Ser Val
920

Gln

Phe Pro

Leu Pro
935
Gly Glu

Leu
Pro Ile

950
Asp

Gly Leu Gly

Gln Pro

985

Phe Arg Leu
1000

Gly Thr Gly

1015

Asp

Leu Lys
Ser
Pro

His Ile Glu
1030
Phe Gly

Cys Arg

Gln Asn Ala
1065

Glu Pro

1080

Leu Ala

Ser Arg

Thr Glu
1095
His Met Phe Val
1110

Thr Val Gln Arg

Ala Gly Asp Val
1145

-73-

Leu
Trp
Glu

Trp
730

Gly Leu Gln Leu Leu

Thr
Thr
Gln
Val
810
Pro
Pro
Ala
Leu
Leu
890
Phe
Ala
Arg
His
Pro
970
Gly
Pro
Ile

Ser

Cys
1050

Gln Gln Arg Gly

Asp
Ala
Cys
Ile

1130
Ile

670

Gly Gln Gly Asp

685
Ala Gln Ala
700

Ala

Ala

Asp Ala
715

Lys

Lys

Arg Gln Arg
Leu
750

val

Pro Gly

Ile Ser
765
Val

Arg
Ile Leu
780
Gly

Arg
Pro His
795
Glu

Asp

Ala Leu Leu

Val Ala Val Glu
830
Val Arg
845

Phe

Gly Trp
Thr
860
Leu

Leu Phe

Arg Leu Ser
875
Glu Ala

Leu Ser

Thr
9210
Pro

Arg Cys Pro
Ala
925

Ser

Leu Pro

Tyr Tyr Val
940

Leu Thr Val Ala

955

Leu His Tyr Gly

Val Pro
990
Pro Ser
1005
Phe Arg

Asp Pro

Pro Asp

Ala Pro
1020
Lys Gly Leu Gln
1035

Ser Gln Leu Asp

Val Phe

1070

Asn Pro Lys Thr

1085

Glu Val His Arg
1100

Gly Asp Val Thr

1115

Leu Ala Thr Glu

Gly Vval Leu Arg

1150

Glu Leu

Phe Gln

Ala Ala

720
Tyr Arg
735
Ile His

Glu Asn

Leu Asp

Ile Gly

800
Ser Arg
815
Gln Leu

Asp Pro

Leu Asp

Thr Leu

880
Gln Asp
895
Leu Leu

Leu Leu

Ser Ser

Val Leu

960
Val Cys
975
Cys Phe

Leu Pro

Gly Phe
Thr
1040
Leu

Pro

His
1055
Gly Arg

Tyr Val

Val Leu

Ala
1120
Asp

Met

Gly
1135
Asp Gln



26424

Gln Arg Tyr His Glu Asp Ile Phe Gly Leu Thr Leu Arg Thr Gln Glu
1155 1160 1165
Val Thr Ser Arg Ile Arg Thr Gln Ser Phe Ser Leu Gln Glu Arg Gln
1170 1175 1180
Leu Arg Gly Ala Val Pro Trp Ala Phe Asp Pro Pro Gly Ser Asp Thr
1185 1190 1195 1200
Asn Ser Pro

<210> 17

<211> 4

<212> PRT

<213> Bos taurus

<220>
<221> NGUON
<222> 1..4

<223> /mol_type="protein"
/sinh vat="Bos taurus"

<400> 17

Pro Trp Ala Phe
1

<210> 18

«<211> 4

<212> PRT

<213> Bos taurus

<220>
<221> NGUON
<222> 1..4

<223> /mol_type="protein"
/sinh vat="Bos taurus"

<400> 18

Gly Ala Val Pro
1

<210> 19

<211> 21

<212> PRT

<213> Bcs taurus

<220>

<221> NGUON

<222> 1..21

<223> /mol_type="protein"
/sinh vat="Bos taurus"

<400> 19

Arg His Leu Arg Gly Ala Val Pro Trp Ala Phe Asp Pro Pro Gly Pro

1 5 10 15
Asp Thr Pro Gly Pro
20
<210> 20
<211> 12
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<212> PRT
<213> Bos taurus

<220>

<221> NGUON

<222> 1..12

<223> /mol_ type="protein"
/sinh vat="Bos taurus"

<400> 20

Ala Phe Asp Pro Pro Gly Pro Asp Thr Pro Gly Pro
1 5 10

<210> 21

<211> 11

<212> PRT

<213> Bos taurus

<220>

<221> NGUON

<222> 1..11

<223> /mol_type="protein"
/sinh vat="Bos taurus"

<400> 21

His Leu Arg Gly Ala Val Pro Trp Ala Phe Asp
1 5 10

<210> 22

<211> 20

<212> PRT

<213> Bos taurus

<220>

<221> NGUON

<222> 1..20

<223> /mol_type="protein"
/sinh vit="Bos taurus"

<400> 22
His Leu Arg Gly Ala Val Pro Trp Ala Phe Asp Pro Pro Gly Pro Asp
1 5 10 15

Thr Pro Gly Pro
20
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