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Linh vuc k§ thuat dwege dé cap

Sang ché d& cap dén quy trinh san xuat khang nguyén tai t6 hop DCP ctia gen Des-
gamma-carboxy prothrombin ding dé tmg dung trong ché tao kit chdn do4n ung thur gan
som. »

Tinh trang ky thuat cia sang ché

Ung thu nguyén phat (t& bao ung thu hinh thanh tir trong gan) 12 mot trong ba bénh
ly ung thu gy tir vong hang dau & 46 nudc trén thé gidi. Va mf)t trong s6 5 nguyén nhan
& gan 100 qudc gia vao nam 2020 khién nhiéu nguoi tr vong vi ung thu. Theo co quan
nghién ctru Ung thu Quéc t& (JARC) thuge Td chire Y t€ thé gi¢i (WHO) u6c tinh c6
khoang 905.700 ngudi dugc chdn doén ung thu gan va 830.200 ngudi chét vi cén bénh
nay trén toan cau nim 2020. Ti & tr vong ctia bénh 1én dén 90% do da s bénh nhan
phat hién méc ung thu gan & giai doan mudn, kha nang chita tri da khong con cao. Theo
Globocan 2020, s liéu théng ké cho thay ti 1& méic méi ung thu gan tai Viét Nam mdi
nim 13 26.418 ca, chiém 14.5% tdng sb ung thu. Vi 25.272 ca t& vong do ung thu gan,
din ddu va chiém 21% téng s tir vong do ung thu, gip 3.8 1an tong s tir vong do tai
nan giao thong ndm 2020 (6.700 ca). Tai Viét Nam theo théng ké ctia Bo Y t€, 90% sb

ca ung thu gan 13 ung thu biéu moé t€ bao gan (Hepatocellular Carcinoma — HCC).

Hién nay, c4c “tiéu chudn vang” bang cic phuong phap 1am sang nhu: chup cit 16p
vi tinh, sinh thiét gan, siéu 4m chan doan hinh dnh va x4c dinh c4c chi thi sinh hoc nhu
a-fetoprotein (AFP) dung dé chin doan ung thu gan. Tuy nhién, van c6 nhiéu han ché
do céc xét nghiém nay chi phat hién dugc bénh vao giai doan mudn, lam gidm khé nang
séng sot ctia bénh nhan ung thu gan. Vi vay, viéc nghién ctru vé tac nhan gy bénh, co
ché va phuong phép chan doan, phét hién sém ung thu gan c6 vai trd quan trong d6i voi
viéc giam ti 16 mic va tir vong ctia loai ung thu nay. Nhu cau dit ra 13 phai nghién ctru

cac chi thi sinh hoc méi giup chin doan, phét hién ung thu gan & giai doan sém.

Ngay nay, chi thi sinh hoc 1a mét trong nhitng cdng cu quan trong nhat dé phat hién
sém ung thu, xac dinh chinh xac sy tién trién ctia bénh, tién luong va theo ddi diéu tri
ung thu nhim kéo dai thdi gian séng, giam ty 1& tir vong & bénh nhan ung thur. béi voi
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nghién ctru ung thu gan, cic phuong phap trén déu da duogc ap dung dé tim ra céc chi

thi phan tir, bao gdm ca ADN va protein, dic biét la cic khéng thé dic hiéu.

Khang thé don dong (monoclonal antibodies - mAb) dugc sir dung rong réi trong
nghién ctru y sinh hoc co ban, trong chan doén bénh va diéu trong diéu tri cac bénh nhu
nhidm tring va dic biét 1a ung thu. Viéc sir dung hé théng do tim dua vao khang thé dé
nhén dang cac khang nguyén ung thu 14 mot trong ba cach tiép can duogc p dung rong
rai dé nghién ciru cac chi thi sinh hoc phuc vu cho viéc chin doan phén t, phat hién
ung thu sém. D& thanh cong tao ra khang thé don dong thi viéc chon va tao ra khang
nguyén quyét dinh rit 16n, ddng thoi cling quyét dinh hiéu qua tmg dung ctia san pham
tao thanh. Dén nay, ngoai AFP da dugc xac dinh ¢ gia tri thi con ¢6 nhiéu chi thi sinh
hoc khac da dugc nghién ctru d chin doan HCC, trong d6 c6 DCP.

Des-gamma-carboxy prothrombin (DCP) 1a mot protein bét thuong dugc tao ra boi
su gdy thiéu vitamin K ciia prothrombin, mot yéu t6 dong mau duoc san xuit bai gan.
DCP c¢6 thé dugc san xuit bdi cac khdi u gan va mirc d6 thuong ting 1én khi bi HCC.
Ndng d6 DCP binh thudng 1a 0 — 7,5ng/ml. Vi gia tri cit 13 25ng/ml thi xét nghiém
DCP c6 do nhay 1a 87% va do dic hiéu 14 85% trong chin doan HCC. Nhiéu nghién ciru
cho thiy su ting DCP thuong phéan 4nh tinh trang ciia bénh, kich thuéc khdi u, sy xam
14n tinh mach cira. C6 nhiéu cac nghién ctru khing dinh su két hop ctia DCP va AFP

lam tang rd rét do dac hi€u trong chén doan s6m HCC.

Vi chi thi phan tir da chon, viéc x4y dung quy trinh san xuét cac protein nay nhur
cac khang nguyén cho cic budc nghién ctu tiép theo 1a v6 cling quan trong. Do vdy,
dinh hudng nghién ctru va ung dung k¥ thuat cdng nghé sinh hoc phén tir trong viéc san
xuét tao khang nguyén tai t6 hop DCP phuc vu cho viéc chan doan ung thu gan sém c6
y nghia va gi4 tri y té rat 16n.

Ban chit ky thuit ciia sang ché

Sang ché d& xuét quy trinh san xut khang nguyén tai t6 hop DCP clia gen Des-
gamma-carboxy prothrombin ding dé tmg dung trong ché tao kit chin doén ung thu gan
som, trong d6 khang nguyén nay cé trinh tu axit amin néu trong SEQ ID NO: 1.

MBO ta chi tiét sang ché
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Sang ché nay dé xuit tao khang nguyén tai td hop DCP ctia gen DCP ¢6 trinh tur
SEQ ID NO.1, gbm 93 axit amin va c6 kich thudc 10,73 kDa.

Khang nguyén tai t6 hgp DCP duge tinh sach bing hé thdng cot resin gén nickel c6
ai luc cao véi céc protein chita 6 gdc histindin, viée gén lién két hinh thanh thong qua
lién két gitta ion Ni?* va His trong phén tr protein.

| Khang nguyén nay dugc bao quan trong dung dich mudi dém phosphat (phosphate
buffer salin - PBS); d6 pH=7,4 c6 thanh phan nhu sau:
NaCl: 8 g
KCL: 0,2 g
NaHPO4.12Hx0: 3,58 g
KH>PO4: 0,24 g
1000 ml nude cét

Khang nguyén theo sang ché duoc tao ra bang quy trinh dugce thé hién dudi day:

Cap mdi oligonucleotit ding nhan doan gen m hoa protein DCP dugc thiét ké dua
trén gen DCP.

Céc phuong phap dé téng hop cip mdi di biét va duoc md ta trong rit nhiéu tai ligu.
C6 thé tdng hop bing phuong phép sinh hoc va hoa hoc. Ddi véi cdp moi c6 trinh tu
ngén ciia séng ché nay thi dung phuong phap tdng hop hod hoc 12 kinh té hon so v&i
phuong phap tdng hop sinh hoc.

Cip mdi duoc thiét ké c6 % GC kha tuong déng véi nhau dé dam bao nhiét do bit
cip cua ching véi ADN dich. Cap mdi nay duoc thiét ké dé nhan doan gen dich DCP
(m hod protein DCP) c6 kich thuéc 267 bp.

Bang 1. Trinh tu va céc thong s can thiét ctia cap moi

) Kich
Gen . . b6 dai
Cép moi Trinh ty cdp moi thudce
dich
gen dich
26

DCP-F | CATATGGGGGATTTTGGATATTGTGA .

nucleotit
DCP 5 267 bp
DCP-R | CTCGAGATCGATATAGGACTCCAG

nucleotit
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Thiét ké vector pJET1.2 mang gen DCP

San phim PCR c6 d6 dai 267 bp khuéch dai trén gen DCP duoc tién hanh t0i
duoc tinh khiét, sau d6 dugc chuyén vao plasmid. Plasmid dugc bién nap vao t€ bao kha
bién E.coli DH50 theo phuong phap sdc nhiét 42°C trong 45 gidy, giup ADN dé dang
bam dinh vao mang té bao, sy thay ddi nhiét d6 dot ngot khi séc nhiét s& tac dong lén
cAu trtc thanh té bao, tao diéu kién cho ADN ngoai lai di vao trong té bao. Té bao duogc
nudi trén moi trudng LB 16ng, nudi lic 200 v/p & 37°C, 1 giv. Sau do cAy trai trén dia
thach LB Aga (NaCl: 4 g; Trypton: 4 g; Cao ndm men: 2 g; Aga: 8 g; Dinh mic nude
cAt dén 400 ml) c6 b6 sung ampicillin 37°C qua dém.

Thiét ké vector biéu hién pET22b+ mang gen DCP

- Chuén bi vector biéu hién pET22b+ |

Vector pET22b+ 1a vector biéu hién manh c6 kich thudc 5493 bp, mang mot trinh
tu pelB signal & dau N tai vi tri 224 dén 289, va His-tag & dau C’ tai vi tri 140 dén 157.
Vector pET22b+ chira promoto T7 ¢6 nhiém vy khéi d4u qué trinh phién ma. Trinh tu
pelB signal va His-tag c6 chirc nang cung cép diém khoi dau dich ma va két thuc qua
trinh dich ma ciing nhu tinh sach protein bing lién két 4i luc. Vector biéu hién & murc
dd dich ma so véi trinh tu rbs (ribosome binding site-vi tri lién két ribosom) duoc thiét
ké & giita vi tri promoto va doan gen duoc cheén vao. Biéu hién protein tai td hop duge
thuc hién bang cach xen doan ADN dich vao ving da tich dong (Multiplex Cloning Site
— MCS) ctia vector biéu hién.

- X1 1y enzym gi6i han trén pET22b+, DCP

Tién hanh cét m& vong plasmid chira vector pET22b+ da tach tir E.coli DH5a va
plasmid chira gen DCP bing hai loai enzym cit gi6i han 1a Ndel va Xhol  trong 2-5 gid
o 37°C.

- Gén doan gen dich vao vector biéu hién pET22b+

Sau khi xit 1y plasmid bing enzym ct gi6i han, tién hanh phan tng ndi ghép gen
DCP vao vector biéu hién pET22b+ bing enzym ndi T4 ligaza. San phdm ghép nbi dugc
bién nap vio té bao kha bién E.coli DH5a, sau d6 chon loc khuén lac bién nap trén moi
trudng c6 chimg khang sinh chon loc ampicillin. Khuén lac d3 chon dugce dem kiém tra
PCR v6i mdi dic hiéu DCP d thiét ké.

Bién nap vector tdi t6 hop pET22b+DCP vao Escherichia coli ching BL21 (DE3)
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E.coli BL21 (DE3) la ching vi khun hiéu biéu hién gen thuong dugc st dung khi
bidu hién 1 protein la va vat chu phit hop cho biéu hién protein khi dimg vector biéu
hién c6 chtta promoto T7 nhu vector pET22b+. Ching vi khun E.coli BL21 d3 dugc
bién ddi dé ting cuong kha nang biéu hién protein ngoai lai, dy 1a ching phu hop véi
d6i twong va muc dich nghién ciru cta d2 tai. Chung t6i tién hanh bién nap san phim tai
t hop vao t& bao kha bién E.coli BL21 (DE3) bing phuong phép sbc nhiét.

Kiém tra sy biéu hién gen DCP

Gen DCP trong vector biéu hién hoat dong dudi su didu khién cua T7 lac promoto
va duoc kiém soat chit ché boi chit cam ung IPTG (isopropyl-B-D-thiogalactoside) c6
trong mdi truong. Do do, d8 nghién ciru su biéu hién cua protein tai t6 hop, vi khuén sau
khi bién nap thanh cong dugc nudi cAy trong moi truong LB 1ong cé khang sinh
ampicillin va chit cam ing IPTG.

Chuing tai t6 hop duoc nudi trong moi truong LB long (NaCl: 2 g; Trypton: 2 g; Cao
ndm men: 1 g; Pinh mirc nude cAt dén 200 ml) c6 bd sung khang sinh ampocillin 100
ug/ ml (LBA) & 37°C, lic 200 vong/ phiit qua dém dé hoat hod. Sau d6 chuyén 2% dich
t& bao nudi cdy qua dém vao moi trudng LBA mdi, tip tuc nudi lic & didu kién 37°C,
200 vong/ phut dén khi ODeoo (mat do t& bao) dat 0,5-0,8. BS sung chat cam tmg IPTG
dén ndng do cudi ciing 1a 0.1mM/ mL va tip tuc nudi lac 200 vong/ phit & 25°C qua
dém dé cam tmg té bao tong hop protein ngoai lai. Ly tdm dich nudi & 4000 vong/phut
trong 20 phut thu sinh khéi t€ bao.

Tinh sach protein t4i t6 hgp DCP

Thiét ké vector biéu hién pET22b+DCP, protein dich dugc tdng hop s& ndi thém 6
axit amin Histidin & phin -COOH. Pay 12 mdt ddc diém thuén loi cho viéc tinh sach san
pham, phuong phép tinh sach bang cot Histag dua vao lién két i luc gitra ion niken
(Ni2*) v6i vong imidazol ctia histidin. Khi c4c axit amin histidin & gan nhau thi lién két
gitra chiing véi céc ion niken cang manh. Protein tai t6 hop do gen ma hoa ¢4 dudi His-
tag v&i 6 axit amin histidin lién tuc s€ lién két dic hiéu v6i ion niken. Céc phén tir protein
trong t& bao dugc tdng hop do khong c6 dudi His-tag s& khong gén dugc vé6i ion niken.
Mt khéc c4c ion niken trong ¢t lai dugc liém két v6i cac hat Sepharose béng mot phurc
cang cua nén protein tai t6 hop s& khong bi rura troi bang cac dém rira nhu céc protein
khéc. Protein tai t6 hop duoc giit lai trén cft s& duoc tach ra khi cho qua dung dich co

chira ndng d6 imidazol thich hop.



3964 6/11

Quy trinh theo sang ché dugc trinh bay mot cach cu thé nhu dudi day:

- Nhan doan gen dich Des-gamma-carboxy prothrombin ma hod protein DCP ¢
kich thudc 267 bp bing phuong phap PCR st dung cip mdi DCP-F dugc dé cap trong
SEQ ID NO: 2 va DCP-R dugc dé cap trong SEQ ID NO: 3, tinh sach, thu duoc san
pham PCR nhén doan gen dich Des-gamma-carboxy prothrombin;

- Thiét ké vecto pJET1.2 mang gen Des-gamma-carboxy prothrombin:

San phim PCR nhan doan gen dich Des-gamma-carboxy prothrombin dugc chuyén
vao plasmid pJET1.2;

Plasmid pJET1.2 thu dugc dugc bién nap vao té bao kha bién E.coli DH5a theo
phuong phép sbc nhiét 42°C trong 45 gidy;

Nuo6i t& bao sau bién nap trén méi trudong LB 1ong, nudi lic 200 vong/phit & 37°C
trong 1 gio;

Sau d6 cAy trai trén dia thach LB aga ¢4 thanh phin gém NaCl: 4 g, trypton: 4 g,
cao ndm men: 2 g, aga: 8 g va dinh mirc nudc cAt dén 400 ml, c¢6 bd sung ampicillin, &
37°C qua dém;

- Thiét k& vecto biéu hién pET22b+ mang gen Des-gamma-carboxy prothrombin:

Tién hanh cit mé vong plasmid chtta vecto pET22b+ va plasmid chira gen Des-
gamma-carboxy prothrombin di tach tir E.coli DH5a. bing hai loai enzym cét giéi han
1a Ndel va Xhol 1 trong 2-5 gio ¢ 37°C;

Tién hanh phan tmg néi ghép gen Des-gamma-carboxy prothrombin vao vecto biéu
hién pET22b+ bing enzym ndi T4 ligaza;

San phim ghép ndi dugc bién nap vao té bao kha bién E.coli DH5a, sau d6 chon loc
khuén lac bién nap trén méi truong c6 chimg khang sinh chon loc ampicillin;

Khuén lac d3 chon dugc dem kidm tra PCR véi mdi dic hiéu DCP gdm DCP-F duoc
dé cip trong SEQ ID NO: 2 va DCP-R dugc dé cap trong SEQ ID NO: 3;

Thu vecto tai t6 hop pET22b+DCP tur khuén lac bién nap thanh cong;

Bién nap vecto tai t hop pET22b+DCP vao Escherichia coli ching BL21 (DE3)
bing phuong phap sdc nhiét;

Nudi E. coli chung BL21 (DE3) sau bién nap trong méi trudng LB 16ng ¢6 thanh
phan NaCl: 2 g; trypton: 2 g; cao nim men: 1 g va dinh mirc nudce cit dén 200 ml, c6 bb
sung khang sinh ampicillin 100 pg/ ml (LBA) & 37°C, lic 200 vong/ phit qua dém dé

hoat ho4;
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Chuyén 2% dich té bao nudi cdy qua dém vao moi trudng LBA méi, tiép tuc nudi
léc & didu kién 37°C, 200 vong/ phit dén khi mat do té bao ODeoo dat 0,5-0,8, bd sung
chit cam tmg isopropyl-p-D-thiogalactosit (isopropyl-p-D-thiogalactoside - IPTG) dén
ndng do cubi ciing 12 0,1mM/mL va tip tuc nudi lac 200 vong/ phit & 25°C qua dém dé
cam tng té bao tdng hop protein ngoai lai;

Ly tdm dich nu6i & 4000 vong/phut trong 20 phit thu sinh khéi té bao;

- Tinh sach thu khéng nguyén tai t6 hop DCP cua gen Des-gamma-carboxy
prothrombin:

Hoa tan sinh khéi t& bao trong dung dich PBS 1X, pH 7.4, bd sung enzym lysozym
va u d4 trong 30 phut, siéu &m pha v& sinh khéi t& bao, ly tAm 6000 vong/phit trong 10
phut, hiit bd dich, hoa tan cén trong dung dich imidazol 10 mM, thu dich protein tho;

Thuyec hién séc ky 4i luc str dung cot Niken-Sepharose d€ tinh sach dich protein tho,
bd sung dung dich imidazol 10 mM cho qua cdt, rira giai bing dung dich imidazol 25
mM dé giit protein muyc tiéu trén cot va loai bo protein khong dic hiu, sau dé giai phong
protein muc tiéu tir cdt bang dung dich imidazol 250 mM, thu dugc khing nguyén tai t6
hop DCP cua gen Des-gamma-carboxy prothrombin.

Hiéu qua dat dwgc cia sang ché

Des-gamma-carboxy prothrombin (DCP) 1a mét protein bét thuong dugce tao ra boi
su gay thiéu vitamin K cta prothrombin, mot yéu t6 dong méau duoc san xuét boi gan.
DCP c6 thé duoc sén xuat boi cac khdi u gan va mirc d thudng tang 1én khi bi HCC.
Gitip phat hién va chin doén ung thu sém, giam thiéu ty 1& tir vong ciia cic bénh nhan
ung thu gan do HCC. Dinh huéng nghién ctru va img dung k¥ thuat céng ngh¢ sinh hoc
phén tr trong viéc san xuét tao khdng nguyén tai t6 hop gen DCP phuc vu cho viéc chén

doan ung thu gan sém 1a mét huéng phat trién ¢6 y nghia v6i nganh y té Viét Nam.

Nhém nghién ctru tai Vién Nghién ctru hé gen, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam d4 tién hanh nghién ciru tao khang nguyén protein tai t6 hop DCP. Ddng
thoi st dung khang nguyén protein tai t6 hop DCP nay lam tién dé tao b kit phat hién
ung thu gan sém, nhim phuc vu chin doan ung thu giai doan sém cho bénh nhén, ting

ti 1& chita bénh va giam ti 1€ tr vong do ung thu gan.
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YEU CAUBAO HO
1. Quy trinh san xuit khang nguyén tai td hop DCP cua gen Des-gamma-carboxy

prothrombin c6 trinh tu axit amin néu trong SEQ ID NO: 1 bao gdm céc budc:

- Nhéan doan gen dich Des-gamma-carboxy prothrombin md hoa protein DCP ¢6
kich thugc 267 bp bing phuong phap PCR st dung cip mdi DCP-F duoc d& cap trong
SEQ ID NO: 2 va DCP-R duoc dé cap trong SEQ ID NO: 3, tinh sach, thu dugc san
phdm PCR nhén doan gen dich Des-gamma-carboxy prothrombin;

- Thiét k& vecto pJET1.2 mang gen Des-gamma-carboxy prothrombin:

San phim PCR nhan doan gen dich Des-gamma-carboxy prothrombin duogc chuyén
vao plasmid pJET1.2;

Plasmid pJET1.2 thu dugc dugc bién nap vao té bao kha bién E.coli DH5a theo
phuong phap sdc nhiét 42°C trong 45 gidy;

Nuoi té bao sau bién nap trén méi trudng LB long, nudi l4c 200 vong/phut & 37°C
trong 1 gio;

Sau d6 cdy trai trén dia thach LB aga c6 thanh phan gém NaCl: 4 g, trypton: 4 g,
cao ndm men: 2 g, aga: 8 g va dinh muc nudc cAt dén 400 ml, ¢6 bd sung ampicillin, &
37°C qua dém:;

- Thiét k& vecto biéu hién pET22b+ mang gen Des-gamma-carboxy prothrombin:

Tién hanh cit mo vong plasmid chira vecto pET22b+ va plasmid chua gen Des-
gamma-carboxy prothrombin da tach tr E.coli DH5a bang hai loai enzym cit gi6i han
1a Ndel va Xhol U trong 2-5 gio ¢ 37°C;

Tién hanh phan ng néi ghép gen Des-gamma-carboxy prothrombin vao vecto biéu
hién pET22b+ bing enzym ndi T4 ligaza;

San phém ghép ndi duoc bién nap vao té bao kha bién E.coli DH50, sau d6 chon loc
khun lac bién nap trén méi trudong c¢6 ching khang sinh chon loc ampicillin;

Khuén lac d3 chon duoc dem kiém tra PCR v6i mdi dic hiéu DCP gém DCP-F dugc
dé cap trong SEQ ID NO: 2 va DCP-R dugc dé céap trong SEQ ID NO: 3;

Thu vecto i t6 hop pET22b+DCP tur khuén lac bién nap thanh cong;

Bién nap vecto tai t6 hop pET22b+DCP vao Escherichia coli chung BL21 (DE3)
bang phuong phap sbc nhiét;

Nubi E. coli ching BL21 (DE3) sau bién nap trong mdi truong LB long c6 thanh

phan NaCl: 2 g; trypton: 2 g; cao ndm men: 1 g va dinh mirc nudc cit &n 200 ml, c6 bd
8
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sung khang sinh ampicillin 100 pg/ ml (LBA) & 37°C, 1ic 200 vong/ phut qua dém dé
hoat ho4;

Chuyén 2% dich té bao nuéi ciy qua dém vao méi truong LBA méi, tiép tuc nudi
lic & didu kién 37°C, 200 vong/ phit dén khi mat do t& bao ODsoo dat 0,5-0,8, b sung
chit cam tng isopropyl-B-D-thiogalactosit (isopropyl-p-D-thiogalactoside - IPTG) dén
ndng do cubi cing 13 0,1mM/mL va tiép tuc nudi lic 200 vong/ phut & 25°C qua dém dé
cam tmg té bao tong hop protein ngoai lai;

Ly tdm dich nudi & 4000 vong/phut trong 20 phut thu sinh khdi t bao;

- Tinh sach thu khang nguyén tai t6 hop DCP cua gen Des-gamma-carboxy
prothrombin:

Hoa tan sinh khdi t& bao trong dung dich mudi dém phosphat PBS 1X, pH 7,4, bd
sung enzym lysozym va 0 da trong 30 phut, siéu &m phd v& sinh khdi t bao, ly tAm 6000
vong/phut trong 10 phut, hiit bo dich, hoa tan cén trong dung dich imidazol 10 mM, thu
dich protein tho; ‘

Thuc hién sic ky ai luc st dung cot Niken-Sepharose dé tinh sach dich protein tho,
bd sung dung dich imidazol 10 mM cho qua cft, rira giai bing dung dich imidazol 25
mM dé giit protein muc tiéu trén cdt va loai bo protein khong déc higu, sau d6 giai phong
protein muc ti€u tir cot bang dung dich imidazol 250 mM, thu duoc khang nguyén tai td
hop DCP cua gen Des-gamma-carboxy prothrombin.
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DANH MUC TRINH TU

<110> Vién Nghién ctru hé gen — Vién Han 14m Khoa hoc va Cong nghé Viét Nam

<120> QUY TRINH SAN XUAT KHANG NGUYEN TAI TO HQOP DCP CUA GEN DES-
GAMMA-CARBOXY PROTHROMBIN
<160>3

<170> BiSSAP 1.3.6
<210>1

<211>93

<212> Axit amin
<213> Nhén tao
<400>1

Asp Ile His Met Gly Asp Phe Gly Tyr Cys Asp Leu Asn Tyr Cys
1 5 10 15

Glu Glu Ala Val Glu Glu Glu Thr Gly Asp Gly Leu Asp Glu Asp
20 25 30

Ser Asp Arg Ala Ile Glu Gly Arg Thr Ala Thr Ser Glu Tyr Gln
35 40 45

Thr Phe Phe Asn Pro Arg Thr Phe Gly Ser Gly Glu Ala Asp Cys
50 55 60

Gly Leu Arg Pro Leu Phe Glu Lys Lyé Ser Leu Glu Asp Lys Thr
65 70 75

Glu Arg Glu Leu Leu Glu Ser Tyr Ile Asp Leu Glu His His His
80 : 85 90

His His His
<210>2
<211>26
<212> nucleotit
<213> Nhan tao
<400> 2
CATATGGGGG ATTTTGGATA TTGTGA 26

<210>3
<211>24
<212> nucleotit

<213> Nhén tao
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<400> 3
CTCGAGATCG ATATAGGACT CCAG 24





