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T 6 M TAT 

Promoter la mot trong nhiing yau t6 quan trpng tliam gia vao qua tiinh digu hoa hoat dong ciia gen. Vice di s5u nghien cuu can iriic. 
chirc nang va cac ySu id lien quan ciia promoter da mo ra kha niing thay d6i su bilu hien ciia gen quan tam irong sinh vat cung nliir 
sij dyng Irong ky thujit DNA tai 16 hgip de kilm soat qua trinh bilu hien ciia gen quan tam ti ong cac sinh vat khae. Trong nghien ciru 
nay, ciiiing toi phan l̂ p va danh gia kha nang hoat dpng ciia promoter dilu khien gen m3 hoa sporamin - protein dir trii chilm phan 
Ion trong cii khoai lang. Doan promoter sporamin dSy dii (Spo) va hai doan promoter ngin hon (Spo-305 va^Spo-305-SP) c6 kich 
thuac tuong img la 1185 bp. 305 bp va 432 bp da dugc khulch d?i thinh c5ng tiJ DNA long sl tach chiet tir ni^u la gi6ng khoai lang 
Ty Nhien nho phan iing PCR Kit qua phan lich va so sanh cho thdy trinh lu 3 do^n promoter Spo, Spo-305 va Spo-305-SP plian lap 
dugc c6 d§ tuong dong 97%, 91% va 96%. theo thu tir tuong img, voi trinh lu DNA viing bien dJu 5' ciia gen SPO-Al ma hoa 
pioicin spoiamin A (nia s6 X13509.t). Dfing then cac dogn promoter nay cung chiia diiy dti cdc trinh ttr chijc nang diln hinh ciia 
promoter sporamin nhu hpp TATA box, CAAT box, Q-C box ciing nhu cac trinh tu cim ling sucrose CMSREs va trinh t\r cam ting 
vlt thuong. Tien hanh cac ngihien ciiu sau hon. chiing toi da tao ca>; thuoc la chuyen gen bieu hien gen GUS duoi su dieu khien ciia 
cac doan promoter sporamin da phan lap. Kit qua quan sal cho IhSy cac do^n promoter nay dcu c6 klia nang khoi dpng qua trinh 
phien ma ciia gen, trong do dogn promoter Spo-305-SP va promoter day dii Spo hoal dpng manh hon doan promoter Spo-305 

Tirkhoa Ct/iS, khoai lang. promoter sporamin. thuoc Ift chuyen gen 

iMdoAu 
Promoter ik mot th^nti ph^n quan trgng trong ciu tnic ciia cac gen vk dong vai tro then chot trong viec bilu hi^n gen 
Promoter thong thu-frng bao gom vung trinh ty nucleotide nam phfa d^u 5' truo'c *em khoi dSu phien ma. dilu khiln 
hogt dong phien ma cua gen nhif ixi ckc trinh lu nh^n bill va vi h-i gin cila ckc nhSn l6 phien ma (transcriphon factor-
TF) va RNA polymerase Vk ca ban, cau triic ciia m t̂ promoter lhij'6'ng gom 4 thanh phln: (1) TSm promoter gom cac 
hOp TATA c6 Vl tri ttr -35 din -25 bp giup RNA polymerase nhom 11 nhgn bil l va gan chinh xac vao vj tri kho-i dau phien 
ma; (2) Trinh ly UP (upstream element) ir vj tri Inroc hop TATA khoing 25 bp, co chii-a nhieu cap G-C (h6p G -C) vk 
trinh lu' CCAAT (hOp CAT) 1̂  vj tri tilp xuc 3ku tien cua RNA polymerase; (3) Trinh ty DE (downstream element) ir vj tri 
khoang 27 den 34 bp sau h6p TATA va (4) Trinh ti/ kho-i dau (initilor- inr) nim giO-a hop TATA va trinh ty DE. Viec phan 
logi promoter phu IhuOc vao tirng d l i tu'O'ng, ICrng gen cu Ihl, nhung c6 th i chia promoter thanh hai nhom chinh la nhom 
promoter ca djnh dieu khiln hogt dpng cua gen & tat ca ckc loai m6 khae nhau trong t i t ca hay hau nhu mgi giai dogn 
phkt tnen cua sinh v$l va nhom promoter dgc hieu dilu khien bilu hi^n cac san pham cua gen gio'i hgn cr mpt hoac mgt 
vki mo nhlt djnh ho§c if mfil giai doan phat triln nhlt djnh cua sinh vit (L& Thj Thu Hiln et el, 2007). 

Sporamin Ik pnatein dy trir chiem khoang 60% din 80% tong so protein hoa tan trong cii khoai lang. la mot nguln dinh 
du&ng cho r l cu nSy mam (Hattori T et al., 1989) Ngoai ra, sporamin con la mfil chat irc chl mgnh trypsin (mot logi 
proteinase), nho dfi mk cay khoai lang c6 kha nang chlng Qugc mfit s6 tac hgi cua con trting va dgng vat khic (Ding ef 
al. 1998; Yeh et ai, 1997). Den nay, it nhll muu\ gen sporamin khoai lang da du-yc phan ikp va xac ffinh trinh ly. 
Nhu'ng gen nay ciing thufic mfil ho da gen du'yc chia thanh cac phan hg A va B. Co tren 90% nucleotide lu'ong dfing 
giii'a cac gen trong cCing mfil phan hp, va khoang 80% nudeohde tu-ong dong giira cac gen thugc hai phan ho khic 
nhau (Wang e(a/., 1995). 

Sy hogt dOng cua gen ma hoa protein sporamin duyc dgt dual sy dilu khiln cOa mpt promoter dac hieu- promoter 
sporamin. Trgn th i gid'i da co nhilu nghien cCru v l clu tnic va hoat dfing ciia promoter nay. Hai nhom lac gia Hattori 
(1989)^vi Ohta (1991) da phin Igp 6ugc doan promoter sporamin co kich thutfc 0.96 kb va thil l k l vao vector chuyin 
gen dieu kliiln bieu hi^n gen GUS d l dinh gia ho?l dpng cua promoter nay. Ca hai nhom nghien ciiu deu nhan thay 
vi#c tang nfing dfi diPO'ng sucrose trong mdi torcrng nuoi cly da lam tang sy bilu hien ciia gen GUS b^ng cSy thuic la 
chuyen gen Them vio do. sy bilu hien cua GUS du-oc quan sal chu ylu trong than ciy va bilu hi^n mgnh trong m$ch 
libe va cic l l bio nhu mo. Nghien cCru sau hon v l trinh ty v i cau true ciia promoter sporamin. Uorikami v i dSng tic gi i 
(2004) d i xic dmh duac 2 ylu t l cis lien quan din sy cim irng hogt dgng cua protein sporamin nho' sucrose la 
CMSRE-1 v i CMSRE-2 (carbohydrat metabolite signal reponsive element) voi ioi l i trinh ty TGGACGG tai vCing giira vi 
tri-282 vi-165 tren promoter sporamin A. Ngoai ra cic nghien CLFU khae cung da xac djnh duoc .mgt so ylu to nhu-Wnh 
ty CGAAATACCTT (-770 den -781) co dg tuong dong 83% vfi'i frinh ty cam irng vlt thu-ong tren promoter di lu khiln 
smh tong hyp proteinase itihibitor II (Pll) cua khoai tay (Palm etal., 1990), trinh tu- GTAAATACGTA (-1084 den -1094 ) 
tu-ong dong 82% voi ylu to cam irng v l t Uiuong Z ciia promoter nopaline synthase (nos) a Agrobacterum tumefaciens 
(An et al.. 1990); G-box CACCTG (-1114 din -1119) gilng vfi'i viing bio thii cim li-ng methyl jasmonale (Williams et al. 
1992; Mason e(a/, 1993). 

Tnjng nghien ci>u niy, nhlm myc Beu dilu khiln qua trinh sinh tong hyp mfit s l protein t i i to hop trong r l cu ho|c cu, 
Chung tdi d i tiln hinh phan lip pnamoler sporamin tip cay khoai lang v i bu-o-c diu danh gia sy hogl dfing ciia promoter 
nay trong ciy thuoc l i chuyin gen. 
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VAT Lieu VA PHI/0?I^G PHAP NGI-lieN CLfU 
V5l l i g ! H _ _ _ ^ 

Thyc v^' g'ong khoai lang Ty Nhien dmp'c thu thgp lai Tmng tam nghien ci>u cay co cii - Vien Khoa hoc Ky thugt N6ng 
ngniep Viet Nam, Giong thuoc la Nicotiana tabacum K326 dang dygc nuoi ciy in vitro do Phong Cong nghe T l bio 
Thyc vit- Vifin Cfing nghe Sinh hoc cung cap. 

Chung vi sinh vgt: Escherichia coll DH5a (Invitrogen) duoc sir dung cho muc dich tich dong; Agrobacterium 
tumefaciens C58/pGV 2260 {Vien Dyoc hoc va Sinh hoc phan tCr. Tnrang Ogi hoc Heidelberg, CHLB Du-c) dyoc sir 
dung de chuyen gen vio thuc vit 

Vector; Vector tach dfing pBT va vector chuyin gen pBMOl do Phong Cong nghe T l bio Thuc vlt. Vien Cong nghe 
Sinh hpc cung cap 

Phuo'ng phip nghiin cii'u 

Thiet ke cac c^p moi dac hi$u di khuich d^i promoter cua gen ma hoa protein sporamin 

Tren co so- trinh ty nucleotide cua gen gSPO^AI mi hfia cho sporamin A cua ciy khoai lang (Ipomoea batatas.L) dyoc 
phan Igp va dang ki trfin tren Ngan hang gen NCBI vfi'i m i s6 X13509.1. Gl 58369 (Ohta etal.. 1991) v i bing sing chl 
ma SO US7.411.115B2 (IVlurashige ef al.. 1962), voi myc dich djnh hu-fi-ng bilu hien protein l i i to hyp vio te bio chit va 
mgng lyfi'i nfii chit, chiing toi da thilt k l cic cap moi dgc hieu d l khulch dgi cac doan promoter sporamin theo so 36 
Hinh 1. Dau 5' cua cic moi xuoi va mli nguyc duyc gin them trinh ty nhgn bill cua enzyme hgn chl Wndlll va BamHI 
(duyc in dam) tgo thugn lyi cho qua trinh nli ghep gen sau nay. 

-1120 .MSSEl -305,222Ei. 
5 i 1 

Hinh 1. So- do cac dogn promoter w 

Bang 1. Trinh ty vk kich thira-c cac cap m6l sii- dung de ptiiln I3p promoter sporamin ~ 

Ten m6i Trinh t y moi Kich thu-^c 

SpoFI 5'GGGAAGCTTCATAGACTTCACCTATAGTA 3' 29 bp 
SpoF2 5' CCCAAGCTTTGCCAAACAGAGCCTAAATC 3' 29 bp 
SpoRI 5CCCACCCGGGATCCGGGCTCTCATAGTCTCATGCA 3' 35 bp 
SpoR2 5CCCACCCGGGGATCCGGCTGGATTGGGCAGGAGAT 3' 35 bp 

Phan l^p cac do^n promoter sporamin 

DNA ting s6 cua khoai lang gilng Ty nhien lich chilt tir mSu l i v i pha loang toi ning dfi 50 ng/pl duyc siJ dyng lam 
khudn d l khulch dgt 3 dogn promoter sporamin trong phan u-ng PCR si> dyng cac cap mli SpoFI/SpoRI. 
SpoF1/SpoR2 v i SpoF2/SpoR2. Chu ky nhiel bao gim cac byoc: 94°C/5 phiit; 30 chu k}' (94''C/1 phiit, 55°C/30 giay, 
72''C/1 philt) v i 72°C/10 philt. San pham ciia phan O-ng PCR dyg-c difin di kilm tra. tinh sgch bang Kil QIAquick Spin 
cua Qiagen va dyyc nhin dfing trong vecior pBT trufi-c khi xac dmh trinh tu bang may Megabace Sequencer 1000 (GE 
Healthcare Life Sciences). 

Thiet ke cacc^u true promoter sporamln-GUS sO'dyng trong thi nghiem biiu hien tam thoi 

Ba dogn promoter sporamin da phan lap duyc nfli ghip vao pBIIOI tao thinh cac vecior chuyin gen mang clu triic 
promoter sporamin-GUS. Trong thi nghigm nay. hai enzyme hgn chl Hindili vk BamHI dyoc si> dung de tao diu c l t 
sole cho cac doan promoter sporamin v i mfi- vong vector pBIIOI lam nguyin lieu cho phan Crng ghep nl i gen nhfi- sy 
xiic l ic ciia T4-DNA ligase Cic vector chuyin gen tai t l hop tao thanh sau khi kilm tra bing cich cit enzyme han chl 
duyc biln ngp vao A. tumefaciens bang phuong phap xung dign phuc vu cho myc dich chuyin gen vao thyc vit. 

Phuvng phap chuyin gen thong qua vi khuan Agrobacterium 

Quy trlnh chuyen gen vao gilng thuflc l i N. tabacum K326 thong qua vi khuan A. tumefaciens C58/pGV 2260 dyyc tiln 
hinh theo phu-ang phip ciia Topping (1998) co cai li ln. Cic bufi-c chinh nhy sau' 

Tgo dich huyln phii Agrobactenum: Cky trii A. tumefaciens C5a/pGV 2260 mang clu tnic promoter sporamin-GUS len 
dTa moi tryfi'ng LB die co b l sung rifamycin 50 mg/l va kanamycin 50 mg/l, nufii 6- 28''C trong 36-48 giif Sau do l ly mgt 
khuln Igc vi khuln nufii trong 5 ml mfii tryfi'ng LB long co bo sung cic khing sinh nhu trfin va lac o' 220 vong/phiit, 
28''C. Sau 16-18 gifi', tiip tyc chuyin 5 ml djch vi khuln tren sang binh to hon, bo sung 45 ml LB long, tilp tuc nufii Ilc 6 
220 v6ng/phiil, 28°C trong 3-5 giir. Ly l im dich khuln 4500-5000 vfing/phut fi' 4''C trong 10 phut, logi bo djch noi va hoa 
tan cin trong mfli trucrng VS MS. pha loang tdi ODeoo = 0,5-0,8. Djch huyln phu vi khuln nay co the dugc su dyng d l 
biln ngp ngay hay cfi the giu' ir 4°C trong 1-2 gio'. 

NhiSm vi khuln vfi-i manh l i : l i binh te ciia cic ciy thuic l i K326 nufii cly in vitro dyyc clt thinh nhiJng manh nho c6 
kich thufi'c 1 cm^ Nhu-nĝ  manh l i niy sau dfi dyyc ngim_trong djch huyln phii vi khuln khoing 10-20 phiit v i dyyc dat 
len mdi truing tgo da choi MS+1 mg/l BAP. Sau 2 ngiy dong nuoi cly, chuyen manh l i sang moi truong chon Ipc MS+1 
mg/l BAP CO bo sung khang smh cefotaxim 500 mg/l v i kanamycine 50 mg/l. Sau 5-6 luin, cic chli phat triln t i t dugc 
ciy chuyin sang mfli tryfi'ng tgo r l MS + 0,1 mg/l N/\A. 

^^iS^I 
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Birorc dau danh gia hoat dgng cua cac doan promoter sporamin trong eay thu6c la chuyen gen thong qua sir 

biiu hien cua gen GUS 

Hoat dfing cua cac doan promoter sporamin du-yc danh gia thfing qua s y b i l u hien ci ia gen GUS ma hoa enzyme p-

glucuronidase. Ky thuat nhugm mau mo t l bao bang X-gluc cio Richard Anthony Jefferson phat hien nam 1987 d y a IrSn 

tac dung xiic t i c cua enzyme p- glucuronidase c h u y i n hoa co c h i t 5-bromo-4-chlom-3-indolyI-p-D-glucuronic acid (X-

gluc) khfing m i u thanh 5.5'-dibromo-4, 4'-dichioro-indigo co mau xanh c i iam. Cac p n i n mo l i ttiulc ia sau khi d y y c 

dfing nuoi c l y vfi'i Agrobactenum sau 2 ngay va I i cua cay c h u y i n gen sfing so l tren moi t ruong chpn Ipc d u y c ngam 

qua dem voi 500 pi dung djch X-gluc (1 mM). Sau 24-48 gii/ u 37°C m l u nhuom duoc t i y h l l diep luc bang Ethanol 

70% va quan s i t tren kinh liip soi n i l . 

KtT QUA VA T H A O L U A H 

Phan lap, i i i c d i n h U inh tu- cac d o a n p romo te r spo ramin 

Cl thi nghiem n i y chiing lf i i t i l n hanh phan irng PCR vo-i cac cap mfii d i e hieu nhu' da tr inh bay a myc p h y o n g p h i p 
Dya tren co so trinh l u m l i d y y c t h i l t k l , theo linh t o i n ly thuy l t , dogn promoter t h u nhal d u y c n h i n vo-i cgp mfli 
SpoFI /SpoRI CO kich thyfi-c 305 bp ki hieu la Spo-305, doan promoter thir hai dai gan 500 bp bao g i m them vi ing 
5'UTR va trinh t y l in hieu d y o c nhan vfi'i cap mfii SpoF1/SpoR2, ki hieu la Spo-305-SP, con cgp mfii SpoF2/SpoR2 se 
khuech dai doan promoter sporamin d i y di i (ki hifiu la Spo) co kich t h u o c hon 1,1 kb K i t qua dien di k i l m tra trgn gel 
agarose 6.8% (Hinh 2) cho t h i y s i n p h i m ciia phan irng PCR la c i e bang d i e hieu cf i k i d i thyfi-c diing nhu- d y d o i n . 
Dieu n i y chirng to chting toi da n h i n thanh cong cac doan promoter sporamin bang 
ky thu i t PCR vfi-i cac cgp m l i da t h i l t k l va chu trinh nhiel pl i i i hgp. 

bp 
Cac dogn DNA sau khi khufich dai thanh eong d y y c tinh sgch va nfli ghep vao vector 
taeh dong pBT nho t i c dyng cua e n ^ m e T4-DNA ligase. Cac vecior lai t l hop tgo ra ' _ ,^^„ 

tir p h i n u-ng lai du-oc b i ln nap vao l l bao kha b i l n E. coli DH5a bang phyong p h i p 
s i c nhifit K i t qua sang Ipc cac t h i b i l n ngp tren dTa LB chua kanamycin 50 mg/l 
b i n g phyong p h i p PCR v i c i t enzyme han c h l cho phep khang ffinh cac dogn 
promoter da duoc dong hoa th inh cflng trong vector pBT (khong cong bfl) Chi ing toi 
sir dyng cac dong n i y lam nguyen lieu de giai tr inh t y gen. Phan tich BI_AST cac 

trinh t y thu d u y c cho t h i y 3 doan promoter sporamin Spo-305, Spo305-SP va Spo Hmh 2 Ket^qua dien di san ph; 
lan Iyp1 CO kich thyfi'c l i 305,432 va 1185 bp, d i n g tho-i cfi do t y o n g d i n g 96%, 9 1 % 
v i 97%, theo thu- l y t yong ung , vo l trinh t y DNA vi ing bien d i u 5' ci ia gen SPO-A l 
(ma s l X13509.1) Trong khi do, dp t uong dflng gi i fa cac doan promoter da p h i n l i p 
dat khoang 94% {Hinh 3). S y sai khae nho xay ra ngay giu-a c i c dogn premier phan 
Igp iLF cung mgt g i l n g khoai lang T y nhien la minh chirng cho t h i y protein sporamin 
d y y c ma hda boi mpt hp gflm da gen (Hatton efa/ . , 1989) 

Dya vao p h i n t ich promoter 
SPO-Al ci ia nhfim t i c gia 
Morikami (2005), chung lfii 
nhgn I h l y trinh l y ciia c i c 
doan promoter sporamin Spo-
305, Spo-305-SP v i Spo da 
p h i n l i p CO d l y du cac vung 
chii-c nang ciia mfit promoter 
nhu hfip TATA box, C/\AT 
box. c i c trinh l y cam irng 
sucrose CMSRE1 va CMSRE2 
(Hinh 3) Nhy vay chiing lfii da 
th inh cong trong viec p h i n 
lap. x i c i^nh trinh t y ci ia 3 
doan promoter Spo-365. Spo-
305-Sp, Spo v i khang djnh 
tren ly thuy l t k h i nang hoat 
dgng ciia cae doan promoter 
n i y . 

T h i l t k l vec to r chuyen gen 
mang cac c i u t n i c p romoter 
sporamin-GUS 

^r^s 

PCR khuech dai cac doan 
promoter sporamin Spo-3D5 (1), 
Spo-305-SP (2) va Spo (3) (M: 
Thang DNA chuan Ikb, Fermentas) 

fiiiClGrlrGGftCGGCCJi'jiA 

. ^ ^ ^ . 

Hinh 3. Ket qua ph§n tich trinh t y ciia cac doan Spo-305, Spo-305-SP v: 
trinh tip ciia promoter sporamin Spo. 

, . __ ___ _. . , a m ^ t p h a r 
Vecior c h u y i n gen pBIIOI 
d y g c sii- dung rat pho b i l n 
hifn^nay trong cac nghifin ciru v l hoat dgng promoter 6' thye vat b i l n d l i gen (Nguy in Thi T h u ^ Hyfi 'ng, 2011) . Trong 
nghien cO-u nay, cae doan promoter sporamin va pBI IOI d y o c xi> ly bang cgp enzyme f//ncfl l l /BamHl. San p h a m cua 
phan irng cat sau khi tinh sach d u y c sir dung l i m nguyen lifiu cho p h i n ii-ng n l i ghep gen d u o i s y xiic t i c c i ia enzyme 
T4-DNA ligase tgo thanh cac vector pSpo-305/GUS, pSpo-305-SP/GUS. pSpo/GUS va d u y c n h i n dong trong v i k h u i n 
E.coli DH5a. C i c plasmid tai to hyp nay du-gc x i c djnh bang c i c h cat kiem tra tgi chinh vj t r i cOa c i c enzyme noi t r f in. 
Kel qua ffi^n di san pham c l l tren gel agarose 0,8% (Hinh 4) cho thay eac phan doan gen thu d u y c c f i klch thyo-c di ing 
vo-i l inh l o i n ly thuy l t . Nhu vgy, chung toi da t h i l t k l thanh cf ing vector chuy in gen mang cac c l u true promoter 

:.^52 
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sporarnin-GUS. Nh&ng clu tnic nky sau 66 dug'c biln nap vao A. bjmefadens C58/pGV 2260 bing phuong phip xung 
dien de phyc vu cho muc dich chuyin gen vio thyc viL ' 

Hinh 4. Kit qui cat hilm tra 
vk BamHI 

vector pSpo-305/GUS (1). pSpo-M5-SP/GUS (2) va pSpo/GUS (3) bing enzyme hgn chl Hini&li 

Chuyen gen vao thuoc la Siong qua Agrobacterium va buoc dau danh gia su hoat dong cda cac doan promoter 
da phan i|p 

Theo cich thilt ke cic vector chuyin gen noi tren, gen GUS dyyc dgt duoi sy diiu khiln eiia eac doan promoter 
sporamin d i phin Igp. Do vgy. sau khi tiln hinh chuyin gen vao chiing Ihuoc l i k36 thong qua Agmbactenum nhu da 
neu trong phin phuong phap, hogt dfing ciia cac doan promoter sporamin co Ihl dyoc phan tich thflng qua sy bilu hien 
cua gen thong bio GUS. 

Tm-oc liin, chiing toi dinh gia sy bilu hifin lam thoi cua gen GUS sau hai ngiy ding nufli cly vdn vi khuln 
Agrobacterium. Kel qui nhuom X-Gluc cac minh l i thuic l i chuyin gen cho thay gen GUS duoi sy dieu khiln cua 
do?n promoter Spo-305 hoal dgng rlt ylu, quan sat chi ghi nhgn duyc mgi vai ffilm xanh cham nhfi (mui l in, Hinh 5A). 
Trai Igi, dogn promoter Spo-305-SP mang trinh ty tin hieu va promoter sporamin diy dii hoat dgng mgnh hon. hau hit 
cic minh l i diu cfi dilm xanh dgc tarng, di$n tich b l mat l i duoc nhupm xanh len toi hon 90% (Hinh 58. 5C). Kit qua 
nay cJio thiy cac doan promoter da phin l ip deu co diirc nang ffilu khien qua trinh sinh ting hyp cua gen, luy nhien, 
sy hogt ddng tgm tho-i-cua promoter Spo-305 ylu hon r l t nhlou eo von Spo-305-SP va Spo. 

Hmh 5. Kit qua nhudm GUS cac manh li chuyin gen Spo-305/GUS (A), pSpo-305-SP/GUS (B) vk pSpo/GUS (C) sau 2 ngay 
dong nuoi cly 

Hinh 6. Kel qud nhuom GUS cac manh la chuyin gen Spo-305/GUS (A), pSpo-305-SP/GlJS (B) va pSpo/GUS (C) sau 6 tuan n 

Sau 6 tuan nufii d y tren mfli truo-ng tgo da choi co khing sinh chpn ipc, cic chli khoe duyc tach ra cly len mfii truo-ng 
tgo r l . (j giai dogn nay. chung tot cung chgn l i cua 10 choi sinh tryfi'ng. phat triln t it o moi cau triic chuyin gen d l tiln 
hinh nhu$m v6i dung djch X-gluc, Quan sit kit qua tren Htnh 6 ta thiy: cic miu l i cua ciy thuic la chuyin gen Spo-
305/GUS c6 cic phan miu xanh chim (t v i nhgt hon mlu chuyin gen Spo-305-SP/GUS v i Spo/GUS, chirng to cac 
dogn promoter Spo-305-SP v i Spo hogl dpng mgnh hon Spo-305 trong giai doan sinh tnj-fi'ng, phat trien diu ciia cay 
ttiulc la chuyin gen. Cic phln mfl duyc nhugm xanh tgp trung chii ylu fi- phan cuong la. gan l i va dau l i eho thiy sy 
hogl dfing cua promoter sporamin duyc ting cu'O'ng 6- cae ptiin nay. Kha nang hogt dflng ciia dogn promoter Spo-305-
SP m?nh hen Spo-305 co thi c i li in quan din dogn peptide tin hieu ho|c trinh ly 64 nucleotide nam trong vimg 5'UTR. 
Tuy nhifin, d l khlng djnh chic chan han cln tiln tianh them cic phan lich va so sinh hoat dgng ciia cic dogn promoter 
n i y d cic bOph^n khic nhau cua ciy nhu re va thin... Mac dii viy, budc diu cfi khlng dinh rang Spo-305-SP voi kich 
Vni6c 432 bp l i dogn promoter du dii, ding thdri chua diy du cic ylu t l ffilu hoa v i ylu to tang cufi'ng can thilt cho 
si^ bilu hi$n cOa gen ngogi lai trong h$ bilu hi$n thyc vaL 

Ngoii ra, Morikami va ding lac gi i (2005) khi nghien cuu cac dbng ttiulc l i chuyen gen mang clu triic promoter 
sporamin/GUS duyc cam img bilu hi§n tren ma fruong agar co bo sung sucrose 6 eac ning dp 30 mM - 300 mM thiy 
ring: khi cim ung 6- ning dfi 30 mM sucnase Uii gen GUS bilu hrfn r l t ttilp. Muc dp bilu hign ciia gen GUS tang dan 
khi ting ning dfi sucrose trong mfli trufi'ng nufii cay v i bilu hi|n mgnh nhat khi cac dong thuic l i chuyin gen dyyc d y 
tren mfii tru6-ng c6 chu'a 300 mM sucrose. Dilu nay co Uil giii thich duyc mi>c dp bilu hi#n Ihlp ciia gen GUS trong 
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ngliien ciru ci ia chung lf i i khi cac dong ttiulc la du-oc nufii c l y trong mfli trufi 'ng MS bo sung 30 g/l sucrose tuong 
d y o n g 80 mM sucrose. V i vay d n t i p tyc khao nghiem tren mfii t ruong voi cac n i n g dg sucnase khae nhau 

K ^ T L U A M 

Da thdt k l d y y e c i c c i p m l i dac hieu va nhan thanh cfing 3 dogn promoter sporamin Spo-305. Spo-305-SP va Spo co 
kich thuoc t uong irng la 305 bp, 432 bp va 1185 bp. Ke tqua p h i n tieh trinh t y cho I h l y 3 doan promoter da phan lapco 
dO tuong d i n g la 96%, 9 1 % va 97%, theo thii' ! y t uong O-ng. vfi'i tr inh t y DNA vi ing bien d i u 5" cua gen S P O - A l ma hoa 
protein sporamin A (ma so X13509.1). Bufi 'c d i u kigm tra hoat dpng ci ia cac dogn promoter spormin o la cay thu ic l i 
chuy in gen co the k l l lugn c i c doan promoter nay d i u co kha nang khoi dong q u i trinh phien ma c i ia gen, trong d6 
dogn promoter Spo-305-SP va promoter d i y du Spo hoat dfing mgnh hon doan promoter Spo-305. 

Chimg tfii se t i l p tyc nghien cuu . danh gia t h i m hogl dong cua c i c doan promoter o c i c bp phgn khae c i ia cay nhy re, 

t h i n .. cung nhu khao n g h i i m cae y l u tf l c i m ung de t h i y ro kha n i n g hoal dgng, t inh d i e hi§u cua cae dogn promoter 

da p h i n Igp, 
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ISOLATION OF SPORAMIN PROMOTERS FROM SWEET POTATO {IPOMOEA 
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TRANSGENIC TOBACCO 
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1. Institute of Biotechnology, Vietnam Academy of Science and Technology 
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SUMMARY 

Promoters are one of the important factors involved in the regulation of gene activity. Deep studies on the structure, function and 
related elemenis of promoters has opened the possibility of changing the expression of target genes in the living things as well as 
using recombinant DNA techniques to control the the expression of interested genes in other oi^anisms. In this study, we isolated and 
evaluated Ihe activity of the promoter controlling the gene encoding sporamin - a tuberous storage protein of sweet potato. A full-
length sporamin promoter (Spo) and two shoner promoter segments (Spo and Spo-305-305-8?) with corresponding size as 1185 bp, 
305 bp and 432 bp were successfiilly amplified from total DNA extracted from sweet potato leaves by PCR, Results of analysis and 
comparison showed that the sequences of 3 promoter segments Spo, Spo-305 and Spo-305-SP have 97%. 91% and 96% similanty. 
respectively, with 5' flanking region of the SPO-Al gene encoding sporamin A (access number X13509.I). These sequences also 
contains all fiinlional domains typical for the sporamin proraoier such as TATA box. CAAT box, GC box as well as sucrose-response 
elements CMSREs and wound-inducible sequences Performing further research, we created transgenic tobacco carrying the GUS 
reporter gene under the control of isolated sporamin promoter segments. Obvious results showed that all 3 promoter segments arc 
capable of initialing transcnption process. Among these, the full-length sporamin promoter Spo and Spo-305-SP segment are more 
active than Spo-305. 

Keywords: GUS, sporamin promoter, sweet potato, transgenic tobacco 
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