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TOM TAT: Nuoi cay re to, loai re hinh thanh do sir xam nhiem ciia vi khuan Agrobactenum rhizogenes 
vao mo thuc vat bi ton thucmg tii lau da dirge img dung rong rai tiong nhicu ITnh vuc nghien ciiu nhu phan 
tich chiic nang ciia gen. bieu hien prolein ngoai Iai, san xuat cac hgp chat thii cap hay bien doi thanh phin 
cac chat chuyen hoa o thuc vat. Nguyen nhan ciia su hinh thanh rc to duoc xac dinh c6 lien quan d^n viing 
TL-DKA nam Iren plasmid Ri cua cac chiing A rhizogenes, trong dd giu vai trd quan trong la 4 locus gen 
rolA. B, C vk D (root locus) Tuy nhien, viec bieu hien don le hay hen ket ciia cac gen roi nay co anh 
hudng ldn den hieu suat hinh thanh vl to ciing nhur su phat tri^n va hinh thai ciia re. Trong nghien cuu nay, 
chimg toi da thiet lap, danh gia va lua chon cac cau tnic chuyen gen rot dem lai hieu qua cao trong viec 
chuyan gen tao ra to d thuc vat. Cac gen rolB, rolC neng biet va l6 hcfp rolABC lien k6t dugc khuech dai 
lir khuon DNA la plasmid Ri tach chigt tii chiing A rhizogenes ATCC 15834 nhd phan ung PCR vdi cac 
cap moi dac hieu duoc thiat ke them trinh m nhan biat cua enzyme han cha Hai gen f-o/5, ra/C va doan da 
gen rolABC sau do dugc noi ghep vao vector pBll2l va pCB30I, theo thu tu tuong ung, tao thanh cae 
vector tai to hcrp va duoc bien nap vao vi khuin A tumefaciens C58/PGV 2260. Ket qua chuydn ger tao re 
to d la thu6c la thong qua cac chiing Agrobacterium rnang 3 cau tnic gen rot cho thdy, su biau hien va 
Urong tac dong thdi cua cac gen i olA, B, C cho hieu suat cam ling tao re to d cac mo chuyin gen cao nhat 
(hon 60%), hinh thai re mang day dii cac dac diem dian hinh cho rc to. 6 cac mo chuyan gen rolB don le, 
hpu suat hinh thanh ra to chi dat khoang 20%, d6ng thdi toe do phat trign va muc do phan nhanh cua loai 
re nay cung thap han Trong khi do, hoat ddng don le ctia gen rolC hiu nhu khdng gay ra hien tuong biSu 
hian kieu hinh ra to 

Tir khoa Agrobacten 
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0 da sd cac ho Ihuc vat. re la noi tdng hgp 
va licb liiy cac chat chuyen boa Ihii c^p cbinh 
bao gdm cac alkaloid, polyacelylen, 
sesquiterpen va napthoquinon. Nhiing hgp chSt 
nay cd the dugc Idng hgp tbeo each tuong tir 
trong re to [24] Rl ta la mol benh d thuc vat 
gay ra bdi qua irinh tuong lac giua vi khuin 
Agrobacterium rhizogenes, mdt loai vi khuin 
dat gram am, vdi te bao vat chii. Gidng nhu vi 
khuan A tumefaciens mang plasmid Ti, A. 
rhizogenes mang plasmid Ri (root-inducing) 
dugc xac dinh la tac nhan gay benh re tg d cac 
md te bao thuc vat bi xam nhicm [11, 34]. Khi 
bi ton thuong, 16 bao thuc vat tiet ra cac 
polyphenol hap dan cac vi khuan, tai day chiing 
chuyen mdt doan T-DNA (transfer DNA) tir 
plasmid Ri vao be gen cua te bao vat chu. Nhin 
chung, ca che qua trinh xam nhilm va eg che 
phan tli ciia qua trinh van chuydn T-DNA vao tS 
bao vat chii cua hai vi khuan nay dugc chiing 

minb la tuang tu nhau [22]. Tuy nhien, sir hinh 
thanh khdi u d vi khuan A tumefaciens do gen 
ma hda sinh Idng hgp auxin qui dinh, Irong khi 
dd, cac gen ma hda sinh Idng hgp auxin d vi 
khuan A. rhizogenes cd vai trd rat nhd Irong qua 
trinb hinh Ihanh re ta d thuc vat [9, 22]. 

Plasmid Rl la phan tii DNA mach vong, soi 
kep cd trgng lugng phan ni Idn tu 200-800 kb 
gdm 2 vung cbinh la T-DNA va vir (virulence), 
T-DNA d plasmid Ri cua nhdm agropine bao 
gdm 2 vung cbinh la vung bien trai TL-DNA va 
bien phai TR-DNA. Hai vung nay dgu cd kich 
thudc khoang 15-20 kb va dugc xen ke bdi 1 
doan DNA, doan nay khdng dugc chuyen vao 
he g e n c u a Ie bao vat chu. TR-DNA chi dugc 
tim Ihay d plasmid Ri cua cac chung Ihudc 
nhdm agropine, viing nay mang cac gen ma hda 
sinh tdng hgp auxin va opine (aux\, auxl, rolB 
TR, mas\, mas2 va ags). Nhigu nghien cuu da 
chiing minh dugc cac gen aux khdng giir vai trd 
quan trgng trong qua trinh cam ling san sinh re 
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to ma chi ddng vai trd bd trg cho qua trinh nay 
Nghien ciiu ciia Vilaine et al (1987) [31] cho 
thay, su bieu hien cua cac gen nam tren T-DNA 
viing bien phai cd kha nang cam irng hinh thanh 
kieu hinh re to o mgt sd tbyc val, luy nhien hinh 
thai re la la khdng dien hinh va tdc dd sinh 
Irudng cua re khdng manb nhu khi bieu hien ca 
viing bien trai va viing bien pbai. Dieu nay cho 
thay, T-DNA viing bien trai la can Ibiet de md 
rong doi tugng vat cbii d cac chiing 
A. rhizogenes nhom agropine [6, 17, 20]. 

Vimg TL-DNA bao gdm I 8 khung dgc md 
(ORFs), trong dd cac gen dugc nghien cuu cd 
kha nang gay benb bao gdm 4 locus 10. 1 i, 12 
va 15 tuong iing vdi cac gen rolA, B, C va D 
(root locus) va cac ORFs 8, 13 va 14 [15, 33]. 
Plasmid Ri cua cac chung A. rhizogenes thudc 
nhdm mannopme, cucumopine va mikimopine 
chiia viing T-DNA don, cd cau Iriic gidng nhu 
viing TL-DNA ciia cac chiing Ihudc nhdm 
agropine nhung khuyet gen rolD. Cac gen rolA, 
rolB va rolC ddng vai Ird quan Irgng trong qua 
trinh cam iing lao re to d thuc vat Su bieu hien 
dong thdi cua ba gen nay gay nen kieu binh re 
ta d md iS bao Ihuc vat bj xam nbiem. Cac re ta 
nay co kha nang sinh trudng va pbat tnen nhanh 
hon rat nhiiu so vdi re binb thudng [18]. Cd rat 
nhiiu nghien ciiu ve vai trd anh budng cua cac 
gen roi len qua Irinh cam irng hinh thanh re ta d 
thuc vat Ihdng qua viec chuyen tirng gen roi hay 
td hgp cac gen roi vao cac doi tuong thuc vat 
khac nliau Nhung nghien cim nay da cho thay 
cac gen rot tuong tac hd trg lan nhau. tuy nhien, 
rolB ddng vai Ird trung tam va quan Irong ban 
ca, Irong khi rolA va rolC boat ddng bd tra thiic 
day su hinh thanh va phat tnen cua re to [2. 30]. 
Khi rolB bi bi t boat, boat ddng ciia cac gen cdn 
lai khdng tao dugc kieu binh re to [6]. Trai lai, d 
rat nhigu loai Ihuc vat, chi neng su bieu hien 
ciia rolB da du cam iing san sinh ra rg. Loai rg 
lo nay cung cd kba nang phat trign nlianh, phan 
nhanh nhigu va khdng hudng dal [I , 29], Mac 
dil vay, mdt sd phan tich cho thay cd su khac 
nhau vc vai tro cua cac gen rot giiia mdt sd loai 
thuc vat, phin Idn pbu ihudc vao su can bang 
hormon can thiet cbo qua trinh tai sinb [32]. 

Chuygn gen thdng qua A. rhizogenes tii lau 
da duoc COI la phuang thiic bien ddi he gen thuc 
vat. Su CO mat va boat ddng ciia cac gen vi 

khuan trong md thuc vat chuyen gen cd kha 
nang cam iing hinh thanh re ta d nbieu loai thuc 
val khac nhau [5, 12, 13, 27]. Phan Itin cac 
nghien ciiu chuygn gen nhd A, rhizogenes chi ap 
dung tren cay canh [16, 26] va chuyen gen tao 
re to vao mdt sd loai thuc vat vdi muc dich san 
xuat hap chat thii cap [4. 21 , 22, 29], Irong dd 
CO mdt sd cay dugc heu quan trgng [3, 10, 14, 
28] Can day, xu hudng sir dung he thong nuoi 
cay re to de san xuat cac dugc pham sinh hoc tai 
td hop bat dau duoc quan lam nghien cuu va 
ling dung [19]. Tuy nhien. hien cac he vector 
chuyen gen mang gen dich sir dung trong 
nghien cdu pban ldn la cac vector sii dung trong 
chuyen gen thdng qua vi khuan A. lumefacicns. 
Trong nghien ciiu nay, de ddng thdi san xuat 
sinb khdi re to va bieu hien cac protein dugc 
pham sinh hgc tai Id hop, chiing tdi da thiet ke 
vector chuyen gen nbi the mang cac can tnic 
gen rot cho hieu qua cao trong qua trinh cam 
irng hinh tbanb re to o thuc val Ket qua cua 
nghien ciiu tao duoc he vector nen trong cac 
nghien cun nuoi cay re to thuc vat de thu sinh 
khdi san xuat protein tai td hgp sau nay. 

VAT LIEU y.k PHUO'NG PHAP NGHIEN CU'U 

Su dung gidng thudc la Nicotiana tabacum 
K326 dang nuoi cay trong digu kien in vilro; 
vector lach ddng pBT. cac vector chuyen gen d 
Ibuc val pBll21 va pCB30l (su dung khang 
sinh ebon igc nplll kanamycin) do Phdng Cdng 
ngbe Te bao Thuc vat, Vicn Cdng ngbe Smh 
bgc cung cap. 

Chung E coh DH5a [end Al rec Al hsd 

R17 sup E44 gyp A96 ihi-l relAlA lac UI69 

(^0 lacZMI5)] ciia hang Invitrogen duoc diing 
de chgn dong va nhan ddng gen. 

Cbung A rhizogenes ATCC 15834, A 

lumefacicns C58APGV 2260 (Vicn Dugc hgc va 
Smh hgc pban Hi, Trudng Dai hgc Heidelberg, 
CHLB Diic) duac su dung cho muc dich chuyen 
gen vao thuc vat, 
Piidn lap. lach dong vd gidi Irinh tir cdc gen roi 

Dua irgn trinb tu ciia cac gcn quan Iam 
trong Ngan hang gcn Quoc lc, su dung chuemg 
trinh pban mem DNAstar, BioEdit de so sanh 
tim ra cac viing cd dg bao tbu cao nhat, chiing 
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Idl da thiet ke 3 cap mdi dac bieu nham khugch ba cap mdi tren deu dugc tdng hgp bdi hang 
dai cac gen rolB, rolC va td bap da gen rolABC Amersham Pharmacia Biatech, trinb tu moi 
(bao gom ca viing promoler va terminator) tir dugc thiet ke them vi tri cat ciia enzyme han che 
khudn DNA la plasmid Ri tacb chiet tir vi khuan tao thuan Igi cho qua trinh ndi ghep gen sau nay 
A. rhizogenes nhdm agropine ATCC 15834. Ca (bang I). 

Bdng 1 Cac cap mdi su dung 

Ten moi 

ralB F Sac\ 
rolB R Xbal 
rolC F Xbal 
rolC R Sac\ 
rolABC_F_££o/!I 
rolABC R EcoRl 

Trinh tu moi 

CCG,-(GCrCFTAGGCTTCTTTCTTCAG 
GCTTr.^G.^ATGGATCCCAAATTOCTA 
GCrCTXG.JATGGCTGAAGACGACCTG 
CGG.JGCrCTTAGCCCATTGCAAACTTG 
AATTGG.-l.-fTTCCAAACGATTC 

CCG/)/(7TCGGCGCGTGGGCCAGTGC 

Nhan gen hoac doan 
gen/kich thuoc (kb) 

Gen TO/S/0,8 

Gen roiaO.56 

Oen rolABCM 

Phan ung PCR duac tien banh vdi tdng the 
tich 25 pi. Ihanb pban phan ung bao gdm I pi 
DNA plasmid (10-50 ng), I pi Pfu DNA 
polymerase. 2,5 pi dem PCR va MgSOj (IOX), 
2 pi hdn hgp dNTP (10 mM), I pi mdi xudi va I 
pi moi nguoc va 16.5 pi nudc khu ion vd Iriing 

Qua trinh nhan gen gdm cac budc sau: 
94°C/5 phiit; 30 chu ky lap lai cac budc 9 4 T / I 
phiit. 55"C/30 giay, 72"C/I phut (ddi vdi cac 
gen rolB. rotC) hoac 7T'C/4 phut (ddi vdi 
rolABC)-, 72"C/10 phut, bao quan mau a 4"C 
San pham cua phan iing PCR dugc dicn di kiem 
tra Iren gel agarose 0,8% va sau dd duac tinh 
sach bang bg Kil PCR purification (Fermentas) 
Irudc khi duoc dua vao vector tach ddng pBT 
San pham Iai duac bien nap vao te bao kha bign 
E. coll DH5a Plasmid tacb cbiel lii the bien nap 
duoc cat kiem Ira bang enzyme ban chg BamWl 
va Irinh tu cac gen roi tren vector dugc so sanh 
vdi cac trinh tu tuang iing tren GenBank sau khi 
giai trinh tu gen. 

Tbiet ke cdc vector chuyen gen pBI121/rolB, 

pBl121/rolC vd pCBSOl/rolABC 

Cac vector lach ddng pBT/rolB, pBT/rolC 
va vector chuyen gen pBII21 ddng ihdi duoc 
cat lao dau sole bang cap enzyme gidi ban Xba\ 
va Sac\ Doan gcn rolB, rolC va vector p B n 2 l 
Ihu dugc sau dd dugc tinh sach va sir dung Iam 
nguyen lieu cho phan iing ndi ghep dudi su xuc 
tac ciia T4 DNA ligase de tao thanh vector 
pBII2l/roIB va pBII21/rolC. Theo each tucmg 
tu, gcn rolABC trong vector tach ddng 

pBT/roIABC dugc cat thu va ndi gbep vao 
vector chuygn gen pCB301 tai vi tri cat ciia 
enzyme EcoRl de tao thanh vector 
pCB/rolABC. San pham lai duac bign nap vao 
E coll DH5a Iheo phuang phap soc nhigt. Tign 
banb simg Igc cac the bien nap mang plasmid lai 
td bgp mong mudn bang kT thuat PCR su dung 
cap mdi dac hieu va phuang pbap cat kiem tra 
bang enzyme ban cbg. Sau khi dugc Ihigt ke 
Ihanh cdng, cac vector trgn dugc bign nap vao 
vi kbuan A tumefaciens C58/PGV 2260 bing 
phuang pbap xung dien de phuc vu cho muc 
dich chuyen gen tao re ta d thirc vat. 
Phucmg phdp chuyen gen vdo thuc vgt thong 
qua vt khudn Agrobaclerium 

Qui Irinh cbuyen gen vao giong Ihudc la N 
tabacum K326 thdng qua Agrobaclerium dugc 
tign hanb Iheo phuang phap cua Topping (1998) 
cd cai lien. Cac budc chinh nhu sau: 

Tao dich huygn phii Agrobaclerium: Cay 
Irai A tumefaciens C58/PGV 2260 mang cac 
cau Iriic gon roi cat giii trong glycerol len dTa 
moi Irudng LB dac co bd sung khang sinh 
rifamycin 50 mg/l, carbcnicillin 50 mg/l va 
kanamycin 50 mg/l, nudi d 28''C trong 36-48 
gid. Sau dd lay mgt khuan lac vi khuan nuoi 
trong 5 ml mdi Irudng LB Idng cd bd sung cac 
khang sinh nhu Irgn va l ic d 220 vdng/phiit, 
2 8 T , Sau 16-18 gid, tiep tuc cbuyen 5 ml dich 
vi khuan tren sang binh to ban, bd sung 45 ml 
LB long, licp tuc nudi l ie d 220 vdng/phiit, 
28''C trong 3-5 gid Li tam djch khuin 4500-
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5000 ydng/phiil d 4 ^ trong 10 phiit, loai bd 
dich noi va hoa tan can trong mdi trudng Vi MS, 
pha loang tdi ODsoo = 0,5-0,8 Dich huyin phu 
VI khuan nay cd the dugc su dung de bien nap 
ngay hay cd the giu d 4"C trong I -2 gid. 

Nhigm vi khuan vdi manh la la banh te cua 
cac cay thudc la K326 in vitro hai tuan tudi 
duoc cat thanh nhiing manh nhd cd kich thudc I 
cm". NhO'ng manh la nay sau dd dugc ngam 
irong dich huyen phu vi khuan khoang 10-20 
phut, tham khd va duac dat len mdi trudng cdng 
sinh MS Irong tdi d nhiet do 25''C ± 2"C. Sau 
hai ngay dong nudi cay, cac manb la duoc 
chuygn sang mdi irudng chgn Igc MS cd bo 
sung IOO mg/l kanamycin va 500 mg/l 
cefotaxim, lien tuc cay chuygn 2 tuan/lan. 

Cac mau md chuyen gen sdng sdt Iren mdi 
Irudng chgn Igc dugc theo doi va danh gia hicu 
sua! cam iing binh thanh rg ta, tdc dd phat incn 
ciing nhu hinh thai ciia tung loai rc. 

KET QUA VA THAO LUAN 

Theo nhiing bao cao gan day, trong so cac 
rool locus nam tren vung TL-DNA ctia plasmid 
Rl, roB va rolC la ddi luong cua nhieu nghien 
Cliu trong ITnh vuc cdng nghg hda sinh Trong 
bai bao nay, ciing vdi viec Ihigt kg cac cau tnic 
chuyen gen rot, chimg tdi da budc dau khao sat 
anh huang cua cac gen rolB, rolC rieng biet va 
lac dung hiep Irg giira ca 3 gen rolA, B, C len 
qua Irinh hinh thanh va phat Irien cua re la a 
cay ihudc la lam co so cho cac nghign ciiu nudi 
cay rg to thuc val thu sinh khdi sau nay 

Tong hop, thiet lap he vector tach dong cac 
gcn rolB, rolC va rolABC 

Su dung phan mgm DNAslar va trinh ni cua 
cac gen roi khai thac Iren ngan hang gen qudc te 
vdi ma sd K033I3 1, cbiing tdi da thiet kc 3 
cap moi dc khugch dai bai 2 gcn rolB, rolC va 
doan DNA bao gdm 3 gen rol\, rolQ va rolC 
hen kcl (ddng ihdi chiia cac trinb tu ciia 
promoler va terminator tao Ihuan lai cho cac 
budc thicl kc vector chuyen gen vc sau) tir 
khudn DNA la plasmid Ri lach chict tir vi khuan 
A. rhizogenes nhdm agropine ATCC 15834. De 
dam bao dd chinh xac cao irong qua Irinh Idng 
ligp gcn chiing tdi sii dung Pfu DNA 
polymerase khi Ihuc hien phan ling PCR Ngoai 

boat linh 5 ' -3 ' polymerase xuc tac cho qua trinh 
polymer hda cac deoxiribonucleolide, enzyme 
nay cdn cd kha nang dgc sua (proofreading) nhd 
boat linh 3 ' -5 ' exonuclease, giup sira chiia 
nhiing sai hdng trgn sgi DNA mdi tdng bgp Kgt 
qua dien di kiem tra tren gel agarose 0,8% (hinh 
I) cho thay. san pham cua pban ting PCR la cac 
bang dac hieu vdi kich thudc dung nhu da doan 
0,8 kb, 0,56 kb va > 4 kb tuong ting vdi cac gen 
rolB. rolC va doan da gen rolABC. Dieu nay 
cho thay chiing tdi da nhan ibanh cdng cac gen 
roi bang ky thuat PCR vgi cap mdi da thiet ke 
va chu trinb nhiet phii hgp. 

H'lnh 1. Phan tich san pham PCR nhan cac gen 
rolB. rote va rolABC tren gel agarose 0,8% 

(M Ihang DNA chuan I kb. Fermentas) 

Cac doan DNA sau klu khuech dai thanh 
cong duoc tmh sach va ndi ghep \'a(> vcctnr i.icii 
ddng pBT nhd lac dung cua enzyme T4-DNA 
ligase Cac vector Iai Id hop Iao ra tir pban irng 
iai duoc bien nap vao le bao kha bien E coli 
DH5a bang phucmg phap sdc nbiet Ket qua 
sang Igc cac the bien nap Iren dTa LB chiia 
kanamycin 50 mg I bang phuang pliap PCR va 
cat enzyme ban che cho thay cac gen rolB, rolC 
va rot.ABC da duoc ddng bda thanh cdng Irong 
vector pBT (khdng cdng bd) Chimg tdi su dung 
cac ddng nay lam nguyen lieu dc giai trinh tu 
gen. Kel qua BLAST 3 irinb tu tbu duac cho 
thay, cdc gen rolA, rolB va rulC da phan lap cd 
do tuong ddng 99% vdi trinh tu DNA cua cac 
gcn tuang irng Iren ngan bang gen vdi ma sd 
K033I3 I Tuy nbicn. cac vi Iri sai kbac khdng 
anh huong dgn qua Irinh dich ma cua cac gcn 
nay, trinh tu axit amm suy dicn lii cac gcn van 
dat dd luang ddng la 100% (khdng cdng bo). 
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Ket qua thiet ke vector chuyen gen mang don 
gen rolB, rolC va da gen rolABC 

Nhu da Irinh bay d tren, do trong qua trinh 
thiet ke cac mdi dugc gan them diem cat cua 
enzyme ban che nen cac gen roi sau khi dugc 

ddng hda d 2 dau se mang trinh tir nhan biet 
ciia cap emzyme Xbal va Sacl (ddi vdi rolB, 
rolC) va EcoRl (ddi vdi rolABC). Dieu nay tao 
thuan Igi cho viec cat ndi gen Irong thi nghiem 
tiep theo 

roMfiC>4kb 

Hinh 2. Kgt qua cat kicm tra cac veclor lai id hop pBII2l ; ro lB. p B n 2 l 'roiC hang Xba\ vhSacl (1 , 
2); c i t kigm tra pCB301/roIABC bing EcoRV, M thang DNA chuin I kb, Fermentas 

Qua trinb thigt lap cac vector chuyen gen roi 
vao thuc vat co nhieu diem tuong tu vdi qua 
trinh Iao ddng. Tuy nhien, irong qua Irinh nay. 
vi tri nhan biel cua cap enzyme Xbal va Sacl 
hay enzyine E'coRI nam trgn 2 dau cac gen rolB, 
rote va rolABC duoc sir dung lam digm cat, ndi 
ghep vao cac vector chuyen gen pBII2l va 
pCB30l . Iheo thii lu tuong ung. de tao thanh 
pBII21/rolB, pBII2l / rolC va pCB301/rolABC. 
Cac veclor lai td hgp nay cung dugc xac dinh 
bang vice cat kiem tra Iai cbinh vi Iri cua cac 
enzyme noi tren Ket qua dien di san pham cat 

Iren gel agarose 0,8%c (hinb 2) cho thay cac 
pban doan gen thu dugc cd kich thudc dung vdi 
tinh loan li thuyet Nhu vay, chiing tdi da thiet 
ke tbanb cdng veclor chuyen gen mang cac cau 
tnic gen rot d ca dang don Ie va lien ket, Nhiing 
cau tnic nay sau dd dugc bien nap vao vi khuan 
A. tumefaciens C58/PGV 2260 b ing phuong 
phap xung dien de phuc vu cho muc dich 
cbuyen gen tao re ta d thuc vat. 

Ket qua tao cac dong re tff ehuyen gen roi a 
c a y t h u o c la 

Hinh 3 Hinh anli mgl sd budc cbuyen cac can true gen roi 
vao manb la thudc la tao cac ddng re to chuyen gen 

A. Manh la ngam trong dung dich huyen phii vi khuan. B Manh la chuyen gen 
tren moi tnrdng chon loc; C. Re to chuyen gen xuat hien sau 20 ngay nuoi cay. 

Trong thi nghiem nay, chung toi chpn cay 
md hinh Ihuoc la lam nguyen lieu phuc vu cho 

viec chuyen gen de danh gia hieu qua cam ung 
tao rg to d thuc vat cua ba cau triic gen roi da 
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thiet ke. Ddi vdi mdi cau tnic gen rot, chiing tdi 
sir dung 96 manh la. Sau khi lay nhiem va dong 
nudi cay vdi vi khuan Agrobacterium, cic manh 
la thudc la dugc dat tren mdi irudng chgn Igc cd 
bd sung kanamycin d ndng dp cao (100 mg/l). 
Do irong qua trinh xam nhilm, ngoai cac ciu 

tnic gen roi, gen npilI trgn vector chuyin gen 
ma hda cho enzyme phan buy kanamycin cung 
dugc ticb hgp vao genome vat chii nen chi 
nhiing md la duac chuyen gen mdi cd the sdng 
sot tren mdi trudng chiia khang sinh kanamycin 
va cam iing lao re to (binh 3). 

Hinh 4. Hieu sual tao rg ta d cac manh la thudc la sau khi lay nhiem 
\di ,1 lunicfai.icii.\ iiKing cue cau true gcn rot irong 30 ngay Ihco ddi 

Hinh 5. Hinh thai re ta cua cac ddng rg chuyen cau tnic da gen rolABC (A) va don gen rolB (B) 

Qua theo ddi, cac md dugc lay nhiem vdi A 
tumefaciens mang can Inic rolB va rol.4BC cd 
kha nang bicl hda lao rc to tren mdi Irudng MS 
khdng chira chat kich thich smh irudng. Cac 
manh la chuyen gen cd xu hudng hinh tbanb rc 
o canh da cat bd gan giira dg gay ton thuong, 
higu suat 1̂ 0 re to dugc bteu thi bdi phan tram 
sd md ra rc tren tdng sd md la ban dau. Tii hinh 
4 CO ihg thay cac manh la sau khi chuyen gen 

rolABC hmh thanh rc sdm nhat. Chi 10-12 ngay 
sau kill lay nhicm Agrobaclerium, re da bat dau 
trdi ra tir mgl sd md la va 5-7 ngay sau do, mdt 
mia sd manh la da cam ung lao rc la. Dgn ngay 
thir 30, sd manh la tao rc la chigm hon 60%, 
Cac ddng re chuyen gcn rolABC nay mang day 
dil cac dac diem hinh thai dien hinh ciia re lo 
nhu ldc do smh trucmg nhanh, than re day, phan 
nhanh nhieu va giam thicu su hudng dat (hinh 
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5A) Trong khi do, d cac md dugc lay nhiem 
vdi A. tumefaciens mang cau tnic rolB rigng 
biel. thdi gian cam img hinh thanh re la mugn 
ban. ddng tbdi bieu sua! tao re ta cung ibap 
ban, cbi dal khoang 20%. So vdi dong re ta 
chuyen da gen rolABC. cac ddng re chuyen don 
gen rolB cd tdc do pbat trien cham han va mat 
dd re ben thap ban (hinh 5B). Trong sd 3 cau 
tnic gen rot duoc cbuyen vao manh la thudc la, 
duy nhat cau tnic rolC khdng tbiic day sir hinh 
Ihanb re to Nbu vay, can Inic da gen rolA. B. C 
lien kel cbo hieu qua cao nhat trong viec cam 
img tao rg to d thuc vat. 

Cac kgt qua tren cbo thay sir can Ibiel ciia 
locus rolB trong viec cam irng hinb tbanb re ta 
d Ihuc val, my nhign, mdt so gen nhu rolA va 
rolC cd the ciing can thiet de binb thanh day du 
tneu chiing re to. Ket qua nay phu hop vdi 
nhung nghign cim Irong ITnh w c cdng nghe hda 
sinh gan day vg cac root locus nam tren vung 
TL-DNA cua plasmid Ri Theo do, boat ddng 
cua gen rolB dugc cluing minh la giii vai Ird 
quan Irong nbat Irong su hinh tbanb rg to a thuc 
vat, ddng thdi Ihiic day manh me qua trinb tdng 
hop cac hop chat thir cap [23]. Tuy nbien, su
bieu hien qua miic cua gen nay trong cac md 
chuyen gen cd the gay uc che su phat trien cua 
te bao [8] So vdi rolB, gen rolC cd kha nang 
boat hda qua Irlnh tdng hop cac chat thii cap 
yeu ban nhung lai giii mdt vai trd quan Irpng 
Ihiic day su pbat trien cua te bao [7]. Spena et 
al. (1987) [25] da tien hanb pban ticb su hinh 
Ihanb rg tg a la cay bdng khi chuyen cac td hop 
gen roi va Ihay rang chi cd gen rolB mdi cd kha 
nang cam ung san sinh re ta, trong khi dd tu 
than cac gen rolA va rolC khdng the gay ra hien 
tuang nay. my nhign, boat ddng hiep trg cua cac 
gen nay vdi roB gitip gia tang su binh thanh re 
Ig Cac re tao thanh tir la cay bdng khi dugc 
chuyen Id hop gcn roAB boac rolABC cd hinh 
thai xoan. trong khi cac rg chuyen gen rolB 
hoac rolBC phat trien thang tii bg mat la. Quan 
sal tuong tu ciing dugc bao cao boi While et al. 
(1985) [33] khi phan ticb cac dot bign cben tren 
plasmid Ri cua A. rhizogenes chung A4. Trong 
nghien cim nay, anh hudng khac nhau ve mat 
smh hgc ciia hai gen rolA va rolC Icn su pbat 
Inen cua re to duoc chiing minh thdng qua cac 
phan Iich vg dac tinh phal trign cua cac ddng re 

la thudc la chuyen gen. Tbeo do, rolB giii vai 
trd tien quyel Irong qua trinh cam ung tao re to, 
tuy nhien, sir pbat trien nhanh va phan nhanh 
nhigu ciia re ddi hdi cd hoal dong bd trg ciia gen 
rolC. Tdng bgp cac ket qua cho thay su phdi kgt 
hop ciia cdc gen rolB vdi rolC (boac vdi cd rolA 
va rolC) la can tbiet de cai thien ddng ke su san 
sinh va phat trien cua rg ta Irong nudi cay tn 
vilro 

KET LUAN 

Da thigt lap thdnh cdng cdc vector chuyen 
gen vao thuc vat mang dan gen rolB. rolC va da 
gen rolABC, ddng Ihdi kiem tra va danh gia kha 
nang cam irng tao re la d la thudc la ctia ba cau 
tnic gen roi da thigt ke. Birdc dau da lua chon 
duoc cau Inic hen ket rolABC la pbu hap cho 
cdc nghien cuu tao vd nudi cay re to Ibuc vat. 
Cac ddng rg chuygn gen tao ra do tdc ddng ciia 
td hgp gen nay cd kha nang sinb trudng, phat 
trien nhanh va mang day du cdc dac diem hinh 
thai dien hinb cua rg ta. 

Lai cdm cm Cdng trinb nay duac Ihuc hien 
nhd kinh pbi ciia de Iai "Nghien ciiu chuyen gen 
tao re tdc sam Ngpc Linh (Panax vietnamensis 
Ha et Grushv) lam vat lieu cho nudi cay 
bioreactor" Ihudc chuang trinh Trgng diem phat 
trien va ling dung Cdng nghe sinb hgc trong 
ITnh vuc ndng ngbiep va pbat Irien ndng thdn 
den nam 2020 do Bg Nong nghiep va Phdt Irien 
ndng Ibon chii tri, Cac thi nghiem trong nghien 
Cliu nay dugc Ihuc hien tai phdng Cdng nghe Te 
bao Thuc val, Vien Cdng nghe Smh hgc, Vien 
Han lam Khoa hgc va Cdng nghg Viet Nam. 
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STUDY ON CONSTRUCTION OF TRANSFORMATION VECTORS 
CARRYING CONTRUCTS OF roi GENES HIGHLY EFFECTIVE 

IN PLANT HAIRY ROOTS INDUCTION 

Le Thu Ngoc' , Tran Thu Trang', Pham Bich Ngoc', 
Chu Hoang Ha", Duong Tan Nhu t ' 

'institute ofBiotechnology. VAST 
'Tay Nguyen Institute for Scientific Research, VAST 

SUMMARY 

Culture of hairy roots the roots induced by infecion of Agrobaclerium rhizogenes into wounded plant 
tissues has long been widely applied in many research fields such as functional analysis of genes, expression 
of foreign proteins, production of secondary compounds or changes of the composition of metabolites in 
plants The causes of hairy root formation were identified related to the TL-DNA on Ri plasmids of 
A ihizogenes strains, in which 4 gene loci including rolA, B. C and D (root loci) play important roics 
However, expression of these rot genes in single form or in combination greatly affects the frequency of hairy 
root formation as well as the growth and morphology ofthe roots In this study, we established, evaluated and 
selected the transgenic constmcis of roi genes highly effective m plant hairy root induction. Single rolB, lotC 
genes and a combination of rolA. B, C were amplified from DNA template as Ri plasmid extracted from A 
ihizogenes stram ATCC 15834 by PCR using specific primers linked with recognition sequences of 
restriction enzymes The two genes rolB. rotC and the multi-gcne segment rolABC were then introduced into 
pBll21 and pCB301 vectors, respectively, to yield recombinant plasmids and were transfomied into A 
tiimelaciens C5S/PGV 2260 The lesults of transgencsis for mduction of hairy roots on leaves of tobacco via 
Agrohaciei lum strains carrying the three constructs of rot genes showed that the simultaneous expression and 
inleraetion of rolA. B and C resulted in the highest frequency of hairy root formation in transgenic tissues 
(over 60%), and the roots displayed all typically morphological characterislics of hairy roots In the transgenic 
tissues containing single rolB, root formation frequency was only about 20% Moreover, the speed of growth 
and density of branches were also lower Meanwhile, individual activity of rolC hardly induced hairy root 
phenotype 
Keywords Agrobactenum. rolA, rolB, rotC, hairy root, transgenic vectors. 
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