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TOM TAT: Nudi cdy ré 1o, loa ré hinh thanh do sy xam nhiém cva vi kbudn Agrobacter i riizogenes
vio md thue vit bi ton thuong tir 13u d3 duoc img dung rong rai trong nhicu tinh vye nghién clru nhu phan
tich chuc nang cua gen, biéu lén proten ngoan lai, sin xval cic htrp chit thir cip hay bién déi thanh phin
cc chit chuycn Nhéa & thure vit. Nguyén nhin ca su hinh thanh ré 10 duoc xac dinh c6 hén quan dén vung
TL-DNA nam trén plasnud Ri cua cic chung A rhizogenes, (rong d6 giir vaj trd quan trong 13 4 locus gen
rolA. B. C va D (rool locus) Tuy n|\an viée bitu hién don Jé hay lién két clia cdc gen rol nay c6 anh
hugng [6n dén higu sudt hinh thanh ré o cing nhu su phat tnién va hinh théi cua ré Trong nghién ciru nay,
ching 15i da |I\u:| tip. dinh gid va lua chon cdc ciu tric chuyén gen rol dem lay hidu qua cao trong viée
chuyen gen tao ré (o & thyc vit. Cic gen rolB, rolC riéng biét va 16 hop rolABC lién két duge khuéch dai
Wr khusn DNA 1a plasmid Ri tich chiét tr ching A rhizogenes ATCC 15834 nha phan tmg PCR véi cic
cap méi dde hiéu duoc thiét kc thém trinh tu nhan biét cia cnzyme han ché Ha gen rolB, rolC va doan da
gen rolABC sau dé duoc nbi gheép vio veelor pBI121 vi pCB301, theo thir by tuong g, tao thanh cic
veelor tai 1 hap va duoce bién nap vio vi khuan A tumefaciens CSR/PGV 2260. Két qua chuyén gen o ré
to & 14 thude |d thong qua cic chang Agrobacterium mang 3 cdu tric Ben rol cho thay, s bicu hién va
twong tic dng thén cua cac gen 1olA, B. C cho hi¢u suat com (mg a0 1é 10 & cic mb chuyén gen cao nhat
(hon 60%), hinh thai u mang diy du cac dac diém dién hinh cho ré to. O cac mé chuyén gen rolB don I¢,
hiéu sudl hinh thanh ré to chi dat khoang 20%, déng thin toc do phit tnén va mirc 46 phén nhinh cua logi
¢ nay cing (hnp hon Trong kin dé. hoat déng dom le cta gen ro/C hiu nhu khéng gay ra hién tuong bidu

hién kiéu hinh ré 1o

Tir khoa Agrobaciterium, 10141018, rolC. ré 1g, vector chuyén gen

MO DAU

0 da 56 cac ho thuc vat, ré 13 noi Iong hop
va lich Wy cac chat chuyén héa thir ¢dp chinh
bao  gom  cic  alkaloid, polyacetylen,
sesquiterpen va napthoquinon. Nhiing hep chit
niy co thé dugc lung hop theo cach wrong te
trong ré (o {24] Ré to la mot bénh & thue vat
gdy ra bor qua trinh fuong tic gida vi khuin
Agrobacterium :quagene:, mdt loai vi khudn
dar gram am, vGi 1€ bao vat cha. Gidng nhu vi
khuan A tumefaciens mang plasmid Ti, 4
rhizogenes mang plasmid Ri (root-inducing)
duoc xac dinh Ja tic nhan giy bénh 1é o ¢ cac
mé le bio thyc vat br xam nhiém [ 11, 34), Khi
bi tén lhucmg, @ bao thue vat nét ra cac
polyphenol hap din cac vi khuan, tai day ching
chuyén mél doan T-DNA (transfer DNA) tir
plasmid Ri vao h¢ gen cua té bao vat chu. Nhin
chung, co ché qua trinh xam nhidm va co ché
phan i cua qua trinh van chuyén T-DNA vao té
bao vat chu cua har vi khudn ndy dugc ching
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minh 1a frong tu nhau [22]. Tuy nhién, sy hinh
thanh khoy u ¢ vi khuan 4 tumefaciens do gen
ma hoa sinh tong hop auxin qui dinh, trong khs
d6, cac gen mi hoa sinh téng ho'p auxin ¢ vi
khuan A rhizogenes c6 vai trd rit nhd trong qua
trinh hinh thanh ré to & thye vit (9, 22].

Plasmid Ri [ phan 1t DNA mach vong, sai
kep c6 trong luong phan tr Iém tr 200-800 kb
gom 2 vang chinh 1a T-DNA va vir (virulence).
T-DNA ¢ plasmid Ri cua nhém agropine bao
gom 2 viing chinh |3 ving bién trai TL-DNA va
bién phai TR-DNA. Hai ving nay déu ¢6 kich
thude khoang 15-20 kb va dugc xen k& bai |
doan DNA, dnan nay khéng dugc chuyén vio
hé gen cua 1€ bao vat chi. TR-DNA chi dugc
tim théy ¢ plasmid Ri cia cic chung thuge
nhém agropine, ving nay mang cic gen ma hoa
sinh téng hop auxin va opine (aux1, aux2, roB
TR, mas), mas2 v ags). Nhiéu nghién clu da
chimg minh duge cic gen gux khong git vai tro
quan trong trong qué trinh cam tng san sinh ré
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1o ma chi déng vai trd b6 tro cho qua trinh nay
Nghién ciru cia Vilaine et al (1987) [31] cho
thay, su biéu hién cba cac gen nam trén T-DNA
viing bién phar cé kha nang cam img hinh thinh
kicu l\\nh re 1o & mdt s6 thuc vit, tuy nhién hinh
thar ré to la khéng dién hinh va téc dé sinh
truomg cua ré khéng manh nhu khi biéu hién ca
viing bién trai va viing bién phai, Biéu nay cho
thdy, T- DNA viing bién trai la cin thiét dé mé
rong a6i tuong vat chu o cac ching
A rihizogenes nhom agropine (6, 17, 20).

Ving TL-DNA bao gém 18 khung doc ma
(ORFs), trong d6 cac gen duoc nghién clru cé
kha ning gay bénh bao gom 4 locus 10, 11, 12
va 15 wong img vai cac gen rold. B, Cva D
(root locus) va cac ORFs 8, 13 va 14 {15, 33).
Plasmid Ri cia cac chung A. rinzogenes thuge
nhém mannopine, cucumopine va mikimopme
chira ving T-DNA don, ¢6 cdu tnic gidng nhu
ving TL-DNA cua cac chung thuéc nhém
agropine nhung khuyét gen rolD. Cac gen rolA,
rofB va rolC dong vai trd quan trong trong qua
trinli cam img tao ré 1o & thue vit Su bicu hi¢n
dong thai cia ba gen nay gy nén kiéu hinh re
1o & md té bao thue vit bj xam nhiém. Cic ré to
ndy ¢d kha ning sinh truong va phat tricn nhanh
hon rat nhiéu so vai ré binh thuang [18). Co rit
nhiéu nghién ciru vé vai tré anh huéng cua cac
gen ol 1én qua trinh cam img hinh thanh oo
thuc vt thang qua viée chuyén timg gen rol hay
t6 hop cic gen rol vao cac déi tuong thre vat
khac nhau Nhing nghién ciu nay da cho thiy
cac gen rol tuong tac hd trgr 1an nhau, tuy nhién,
rolB déng var tro trung am va quan trong hon
ca, trong khi rol4 vi rolC hoat dnng bd tro thic
day s hinh thanh va phat trién cua ré 10 (2, 30}
Khi rolB bi bét hoat, hoat dong cua cac gen con
lar khéng tao duge kiéu hinh ré to [6). Tréi Jai, &
13t nhidu loai thyc vét, chi néng su bu.u hign
cua rolB di du cam tmg san sinh ra ré. Loai ré
Lo nay c\mg ¢6 kha nang phat trién nhanh, phan
nhdnh nhicu va khéng hudng dat [1, 29). Mac
di viy, mot ) phan tich cho lhay co sy Ll\ac
nhau vé vai tro cua cac gen rol giga mot s loa
fhue vat, pl\an 16n phy thudc vao sy can bing
hormon can thiét cho qua trinh i sinh [32]

Chuyén gen thong qua /. rhizogenes tir 1au
di duoc cor |a phuong thire bicn déi hié gen thue
val, Su ¢6 mat va hoat déng cua cac gen vi

kbuan trong mé thyc vat chuycn gen c6 kha
ning cam ung hinh |hanh oo nh|eu loai thuc
vit khac nhau [5, 12, 13, 27]. Phin lon cic
nghién clru chuyen gen nho A. rhizogenes chi ap
dung trén cay canh [16, 26] va chuyén gen tao
I to vao mét 56 loai thuc vat véi muc dich san
xudl hup_chm thr :ap [4, 21, 22, 29), rong do
6 mot so cay duge héu quan trong (3, 10, 14,
28) ('an day, xu hutmg su dung hé thong nuét
cdy ré 1o dé san xuit cdc duoc pham sinh hoc ti
16 hop bit ddu duoc quan tam nghién ctu va
ung dung [19]. Tuy nhién, hién céc hé vector
chuyén gen mang gen dich si dung trong
nghién clru pl\fin 1ém 1a cac vector su dung trong
chuyén gen thang qua vi khudn A umefaciens.
Trong nghién ciu nay, dé dong thai sin xuat
sinh khor ré 1o va bidu hién cic protein duoc
pham sinh I\oc 318 hop. clumg o1 da |qu ké
veetor chuyén gen nhi thé mang cac ciu tric
gen rol cho higu quﬂ cao trong qua trinh cam
ung hinh thanh ré to o thue vit |\Ll qua cua
nghién cuu tao duoc l\L veelor nén trong cac
nghién ctu nuéi cdy ré 1o thye vat dé thu sinh
Kkhdr san xuat protein tar to hgp sau nay.

VAT LIEU VA PHUONG PHAP NGIIEN CUU

Sir dung gidng thudc 1a Miconana tabacum
K326 dang nuds cdy trong déu kien m vitro,
vector tich dong pBT, cic vector chuyén gen &
thue vat pBIN21 va pCB301 (su dung khing
sinh chon loc npt/l kanamycn) do Phong Cang
nghé Té bao Thuc vat. Vién Cong nghé Sinh
hoc cung ¢ip.

Chung £ coli DHSa [end A1 rec Al hsd
R17 sup E44 gyp A96 thi-] rel4]4 lac U169
(#80 lacZ\115)) cva hing Invitrogen duoc ding
dé chon dong va nhin dong gen.

Ching A rhizogenes ATCC 15834, 4
tumefactens CS8/PGV 2260 (Vien Duoc hoc va
Smh hoc phin nr, Truong Bai hoc Heidelberg,
CHLB Duic) duoe st dung cho muc dich chuyén
gen vio thuc vat,

Phan lgp. 1dch dong vé gidi trink ne cac gen rol

Dua trén trinh W cua cdc gen quan lam
trong Ngan hang gen Quf)u (¢, su dung chuong
trinh phan mém DNAstar, B\o[dll dé so sanh
tim ra cac vang ¢d dd bao thu cao nhit, ching
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161 da thiét ké 3 cidp mbi ddc hiéu nhim khuéch
dai cac gen rolB, rolC va (6 hop da gen volABC
(bao gom ca ving promoter v terminator) tr
khuén DNA 1a plasmid Ri téch chict tir vi khuan
A. rhnzogenes nhom agropine ATCC 15834, Ca

Bang | Cac cip mdi st dyng

ba cap mdi trén déu duge téng hgp boi hiqg
Amersham Pharmacia Biotech, trinh ty moi
duge thiét ké thém vi tri et cda enzyme han ché
tao thuin l¢i cho qua trinh noi ghép gen sau nay
(bang 1).

H N P N N Nhan gen hodc doan

| Tén mo1 Trinh 1 mo gen/kich thude (kb)

[ rolB_F_Sacl CCGAGCTCTTAGGCTTCTTTCTTCAG Gen rolBI0.8

! rolB_R_Xhal | GCTCTAGAATGGATCCCAAATTGCTA i

[ rolC_F_Xbal | GCTCTAGAATGGCTGAAGACGACCTG Gen rolCI0,56
rolC R_Sacl CGGAGCTCTTAGCCGATTGCAAACTTG !
10lABC_F_EcoRl | AATTGGAATTCCAAACGATTC Gen rolABC/4
rolABC_R_EcoRl | CCGAATTCGGCGCGTGGGCCAGTGT

Phan ang PCR duoc uén hanh véi tong (hé
tich 25 pl. thanh phdn phin tng bao gom 1
DNA plasmid (10-50 ng). | pl 7fic DNA
polymerase, 2,5 pl dém PCR va MgSO, (10X),
2 ul hén hop dNTP (10 mM), 1 pl méi xudi va |
ul mér nguoce vi 16,5 p nude kr ion vo triing

Quéd trinh nhin gen gdm cac bude sau:
94°C/5 phuy; 30 chu ky Jap lai cic buge 94°C/1
phit, $5"C/30 gidy, 72°C/1 phit (ddr voi cac
gen rofB, rolC) hoac 72°C/4 phit (ddr véi
rol4BCY; 72°C/10 phit, bao quan mau o 4°C
San pham cua phan tmg PCR duge dién di kiém
tra trén gel agarose 0,8% va sau do duac tinh
sach bing bé Kit PCR purification (Fermentas)
truge khi duoe dua vao vector tach dong pBT
San pham lai duoc bién nap vao (¢ bao kha bien
E. coh DH5a Plasmid tach ehidt tir thé bién nap
duoe cit kiém tra bfmg enzyme han ché BamH]
va trinh nr cac gen rof trén vector dugce so sanh
Vi cac trinh tr twong ang trén GenBank sau khi
gia trinh e gen,

Thiét ké cic vector chuyén gen pBIl121/vol8,
pBII21olC vi pCB30) rol ARC

Cac veetor tich dong pBT/rolB, pBT/rolC
Vi vector chuyén gen pBI12] dél\g thai duoc
cit tao du sole bing cap enzyme gi han Xbal
va Sacl Bogn gen rolB, rolC va vector pBII121
thu dugc sau do dugc tinh sach va sir dung lam
nguyén hidu cho phan ing néi ghép dud sy xoc
tac cua T4 DNA ligase dé tao hanh vector
pBI21/rolB va pBI121/rolC. Theo cach tuong
w. gen rolABC trong  vector tach dong
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pBT/rolABC duoc cit thu va néi ghép vio
vector chuyén gen pCB30) tai vi tri cAt cua
cnzyme  EcoRl  dé a0 thanh  vector
pCB/rolABC. San pham lai duoc b|en nap vio
E coh DHSa theo phuang phap séc nhiét. Tién
hanh sang loc cac hé bién nap mang plasmid tai
1 hap, mony mudn bang ki thuat PCR sir dung
cip moi dédc hiéu va phuong phap cht kiém tra
bing enzyme han ché. Sau khi duge thiét ké
thanh céng, cac vector trén dugc bién nap vao
vi khudn A wmefaciens CSRIPGV 2260 bing
phuong phdp xung dién dé phyc vu cho muc
dich chuyén gen tao 1é to @ thyc vat.

Phuong phdp chuyén gen vio thire vt thong
qua vi khuéin Agrobacternm

Qui trinh chuyén gen vao gidng thude 1a N
tahacum K326 théng qua Agrobacterium duoc
tién hinh theo phuong phip cua Topping (1998)
6 can tién, Cac bude chinh nhu sau;

Tao dich huyén phit Agrobacterium: Céy
wrdr A tumefaciens C58/PGV 2260 mang cic
cau tnic gen rol cit git trong glycerol Jén dia
mé1 trudng LB dic ¢6 bd sung khang sinh
rifamycin 50 mg/l, carbenicillin 50 mg/l va
kanamycin 50 mg/l, nuéi ¢ 28°C trong 36-48
gid. Sau do 1ay mét khuan lac vi kluan nubi
trong 5 il méi truong LB long cb bb sung cic
khdng sinh nhu trén va lic & 220 vong/phit,
28°C. Sau 16-18 gig, tiép tc chuycn S ml dich
vi khuan trén sang binh to hon, bd sung 45 ml
LB long, ticp tuc nuéi lic & 220 vong/phit,
28°C trong 3-5 g L1 tam dich khuin 4500-
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5000 vong/phit ¢ 4°C trong 10 phut, loai bo
dich né1 va héa tan can trong méi trudmg Y MS,
pha loding 16i ODggy = 0,5-0.8 Dich huyLn pha
vi khuan nay c6 thé duge sur dung dé bién nap
ngay hay c6 thé gitr 6 4°C trong 1-2 210

Nhiém vi khuan véi manh 13 1a banh 1& cua
cdc Lﬂ)’ thude 13 K326 1 wro hai wman b
duac cat thanh nhing manh nhé €6 kich thuge |
cm®. Nhimg manh i nay sau dé dugc ngim
trong dich huyen phd vi khuan khoang 10-20
phut, thim khé va duoc dat 1én méi truang céng
sinh MS trong 161 & nhict d6 25°C + 2°C. Sau
hai ngay dong nudi chy, cac manh )i duuc
chuyén sang mdr truémg chon loc MS ¢o bo
sung 100 mg/l kanamycin va 500 mg/l
cefotaxim, lién tuc chy chuyén 2 wanlan.

Cac mau mo chuyén gen séng s6t trén méi
truong chon loc dugc theo doi va danh gid hicu
suat cam img hinh thanh ré (0, toc dd phat trién
ciing nhu hinh thai cua timg loai r&.

KET QUA VA THAO LUAN

Theo nhimg bao cdo gan day, trong si cic
root locus niam trén ving TL-DNA cua plasmid
R1, roB v rolC 1a @81 wong cua nhiéu nghién
¢lru trong Jinh vyre cong nghé héa sinh Trong
bai bao nay. cung vai viée thiét ké cac cau tric
chuyén gen ral, ching 81 di bude diu khao sat
anli huong cua cic gen rolB, rolC ricng bict va
tac dung hiép tro gitra ci 3 gen rold, 8. C'Ién
qud trinh hinh thanh va phat trién cua ré to o
ciy thude 1 lam co so cho ciic nghién ctu pué
cay ré to thue vat thu sinh khoi sau nay

Tong hop, thiét 1ip hé vector tach dong cac
gen rolB, rolC va rolABC

Su dung phan mém DNAstar va trinh W cua
cidc gen rol khai thic trén ngan hang gen quoc 1¢
voi md sé KO3313 1, chang 31 da hiét ké 3
cip mdr dé khuéeh dar hai 2 gen rolB. rolC va
doan DNA bao gém 3 gen rolA, rolB va rolC
hén két (dbng thoi chia cac winh tu cda
promoter va terminator tao thuin Im cho cac
bugc thidt ké vector chuyén gen vé sau) W
khudn DNA 13 plassmd R tach chaét tir vi khuan
A. rhizogenes nhom agropine ATCC 15834, Dc
dam bao dé chinh xac cao trong qua trinh ng
hgp gen ching 165 su dung P DNA
polymerase khi thuc hién phan ung PCR Ngod

hoat tinh §'-3" polymerase xuc tac cho qua trinh
polymer héa cic deoxinbonucleotide, enzyme
nay con cé kha ning doc sua (proofreading) nha
hoat tinh 3°-5" exonuclease, giip sva chira
nhitng sar hong trén so1 DNA man ong hop Két
qud dién di kiém 1ra trén gel agarose 0,8% (hinh
1) cho thy. san phiam cua phan img PCR 13 cdc
bang dic hiéu vor kich thuge ding nhu du dodn
0,8 kb. 0.56 kb va > 4 kb tuong (mg vén cac gen
rolB. rolC va doan da gen rol4BC Diéu nay
cho thay ching 61 & nhin thanh cang cic gen
rol bang ky thudt PCR vai cap mdr d thidt ké
va chu trinh nlnu phu hop.

tp

10000

3000

1500
1ooo
750

Hinh

1. Phan tich san pham PCR nhan cac gen
solB. rolC v rolABC 1rén gel agarose 0.8%
(M thang DNA chuan | kb. Fermentas)

Ciic doan DNA sau kln kbuéch dar thanh
cong duae tnh sach v ndr ghép vao veetor tich
dong pBT nho tac dung cua enzyme T4-DNA
ligase Cac vector tdi (6 hop tao ra 1l phan (g
lai dwoc bién nap vao té bio kha bicn £ colt
DHSa bing phuong phip soc nhiét Két qua
sang loc cdc thé bién nap (rén dia LB chaa
kanamycin 50 mg | bing phuong phip PCR va
it enzyme han ché cho thiy cic gen rolB, rolC
va rol4BC da duoc dong hoa thanh cong trong
vector pBT (khdng cong bo) Chang 101 su dung
cac dong nay 1am nguyén hiéu dé g trinh w
gen Két qua BLAST 3 wrinh w thu duoe cho
thay, edc gen rold, rolB va rolC di phan lip ¢6
46 waong dong 99% vor trinh wr DNA cua cdc
gen twong umg trén n hang gen véi ma s6
K03313 1 Tuy nhic ¢ vi tri s khic khong
anh huong dén qua trinh dich md cua cac gen
nay, trinh fr axit amin suy dién rr cic gen vin
dat do wong ddng 1a 100% (khong cong bd).
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Két qua thiét ké vector chuyén gen mang don
gen rolB, rolC va da gen rolABC

Nhy da trinh bdy ¢ trén, do trong qua trinh
thiét ké cic mbi dugc gan thém diém cit coa
enzyme han ché nén cac gen rol sau khi dugc

rolB~8

0bp

rolC ~ 600 bp

dong héa & 2 déu sé mang trinh ty nhin biét
clha cap emzyme Xbal va Sacl (dm vGi rolB,
rolC) va EcoRI (dul v3i rolABC). Piéu nay tao
thudn lgi cho viée cht ndi gen trong thi nghiém
tiép theo

10lABC >4 kb

Hinh 2, Ké(.qun ‘ci'&l kidm tra céc vector 1di 16 hop pBII2L.rol3. pBII 21 rolC bing Xbal va Sacl (1,
2): cat kiem tra pCB301/rolABC biing EcoRl; M thang DNA chuan | kb, Fermentas

Qui trinly thiét 1ap cdc vector chuyén gen rol
vio thye vat ¢ nhiéu diém tong ty vér qua
trinh ta0 dong, Tuy nhién, trong qud trinh nay,
vi tri nhan biét cua cap enzyme Abal va Sacl
hay enzyme EcoRI nim trén 2 dau cac gen rolB,
rolC va rol4BC duoc si dung fam diém cit, ndi
ghép vao cdc vector chuyén pen pBII21 va
pCB301, (heo thir tr trong Umg. dé tao thanh
pBlI21/rolB, pBI1121/rolC va pCB301/rolABC.
Cac veclor lu\ 16 hop nay cong dugc xac dinh
bang vige ¢t kiém tra tai chinh vi tri coa cac
enzyme néi trén Két qud dién di san pham cit

trén gel agarose 0,8% (hinh 2) cho lhiy cac
phén doan gen thu duge ¢6 kich thude dung var
tinh todn 1§ |I\uyz.l Nhu vay, ching t6i da thiét
ké thanh céng vector chuyén gen mang cdc cdu
triic gen rol & ca dong don € va lién két. Nhimg
cau tnic nay sau dé dugc bién nap vio vi khudn

. tumefaciens CS8/PGV 2260 bing phuong
phép xung dién d¢ phuc vy cho muc dich
chuyén gen (20 ré (o & thyc vat.

Két qua tao cac dong ré to chuyén gen rol &
cay thude 13

Hinh 3 Hinh anh mat s6 bude cl\u)cn cic cdu tric gen rol
vaa manh 14 thudc 13 tao cac dong ré to chuyén gen

A. Manh 13 ngam (rong dung dich huyLn phu vi khuan B Manh li chuyén gen
trén mé1 (nramg chon loc: C. Ré ta chuyén gen xuat hién sau 20 ngay nudi cay.

Trong thi nghiém nay, ching 15i chon cy
md hinh thuoe 1a lam nguyén ligu pbuc vy cho
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tao & 10 & thuc vat cla ba cdu tric gen rof dd
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thiét ké. Doi véi méi cau tnic gen rol, c)\ung (6i
sur dung 96 manh 1a. Sau khi lay nhiém va déng
nudi cay vai vi khudn Agrobacterium, cic manh
13 thudc 13 duge dat trén mai truamg chon loc ¢6
b6 sung kanamycin & nong dé cao (100 mg/l)
Do trong qué (rinh xédm nhlém ngoar cac cau

70

Hicu suit to r¢ 1o (¥

tnic gen rol, gen nptll trén vector chuyén gen
ma hoa cho enzyme phin hay kanamycm cling
duge tich hop vao genome vt chu nén chi
nhing mé 13 duoc chuyén gen ma ¢o thé song
0t trén mor truomg chira khing sinh kanamycin
va cam img tao ré to (hinh 3).

——Ré o duos tao thanh

genrois

Sé ngay nuoi ciy cim ing tao ré o

Hinh 4. Hiéu suil o ré 1o ¢ cie manh 1d thude 1 sau khi lay nhigm

VoL memefactens mang cdc cau trae gen rof trot

30 ngay theo ddr

Mindr 5. Hinh thai ré (o cta cic dong ré chuyén cau tric da gen rolABC (A) va don gen rolB (B)

Qua theo dai, cdc md duge Idy nhidm voi A
tumefaciens mang can tric rolBR va rol4BC cd
khd nang bict hoa 1ao ré 1o trén mdy truomg MS
khdng chua chat kich thich sinh truong. Cac
manh 13 cIluycn gen ¢6 xu hudng hinh thanh I
o canh d3 cit bo gan gita d¢ gay 16n thuong,
hiéu sudl 1a0 ré to duoc biéu thy bai phin trim
56M6 ra ré trén (Bng s6 MG 18 ban dau. Tir hinh
4 ¢d thé thay cac manh I3 sau kbi chuyén gen

rolABC hinh thanh ré sém nhat. Chi 10-12 ngay
sau khi lay nlmm Igrobacternm, ré da bt dav
tro1 ra tr mot s6 mé 1a va 5-7 ngay sau d6, mot
nira $6 manh la da cam ung tao 1¢ 0. Dén ngay
thir 30, s6 manh )a tao 1& to chiém hon 60%.
Cac dong ré chuyén gen rolABC nay mang d.i)’
du cic dac diém hinh thdy dién hmh cua ré to
nhu tée dé sinh truémg nhanh, than ré diy, phin
nhanh nhidu va giam thidu su hudng dat (hinh
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5A) Trong khi d6, & cac mé duoc liy nhiém
VoI A mumefaciens mang cdu tric rolB riéng
biél, thoi gian cam (mg hinh thanh ré 1o muén
hon, déng thai méu sudt tao 1é to ciing |hap
hon. chi dat khoang 20%. So véi doéng re to
chuyén da gen ro/ABC. cac dong ré chuyén don
gen IUIB 6 10¢ dg phat trién cham hon va mit
d6 r& bén thip hon (hinh 5B). Trong s 3 céu
tric gen ln/ duoce clmycn vao minh 14 thude 13,
duy nhat chu tric rolC khang thic day su hinh
thanh 1é to Nhu véy, cau tric da gen sold, B, C
lién két cho higu qua cao nhat trong viéc cam
ung tao ré o & thye vat.

Cac kéi qua trén cho thay sy can thiét coa
locus rolB trong viée cam ung hinh thanh ré to
& thue vat, tuy nhién, mét sd gen nhu rold va
rolC ¢6 thé cing can thiét dé hinh thanh ddy do
ingu chiing & to. Két qua nay phi hop vdr
nhimg nghién ciru trong linh wic cong nghé héa
sinh gin diy vé cic root locus ndm trén viing
TL-DNA cua plasmid R1 Theo dé, hoat dong
cua gen rolB duge chimg minh la Eiu vai trd
quan trong nhit trong su hinh thanh ré to o thye
vat, dong thén thic day manh mé qua trinh 16ng
hop cac hop chat tha cdp [23]. Tuy nlhién, su
biéu hién qud mire cia pen ndy trong cac md
clmyén gen ¢6 thé gdy e ché sy phat trién caa
1€ bao [8] So vén rolB. gen rolC cé kha nang
hoat hoa qud trinh tong hop céc chit thix cap
yeu han nhung lai gir mét vai ro quan trong
thiic day sy phat trién ciia 1é bao [7]. Spena et
al. 11987) (25] da tién hanh phan tich su hinh
thanh ré o o 13 cdy bong khi chuyén cac 16 hop
gen rol va thdy ring chi ¢é gen rolB méi ¢6 kha
ning cam (mg san sinh ré to, trong khi dé tr
thin cic gen rold va rolC khong thé gy ra hién
nrong ndy, tuy nhén, hoat dgng hiép trg cua cac
Ben nay vai roB giip gia ting su hinh thanh ré
1o Cac ré 130 thanh tr 1a cay bong khi duoc
chuyén 16 hop gen roAB hoac rolABC cé hinh
thai xoan. trong khi cic ré chuyén gen rolB
hoiic rolBC phat trién thang mr bé mit 13, Quan
53t luomy (u clng dugc bao cdo boi Winte et al.
(1985) [33] khi phan tich cac dét bién chén trén
plasmid R cua A. rluzogenes chung A4, Trong
nghién i nay, anh hueng khac nhau vé mat
sinh hoc cua har gen rold va rolC 1én su phat
trién cta ré 1o duoc ching minh théng qua cac
phan tich vé dac tinh phat trién cia cic dong ré
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1o thuée 13 ahuy:n gen. Theo d6, rolB gn} vai
trd tién quyét trong qua trinh cam (mg tao ré to,
ty nhién. sy phat tri in nhanh va phan nhinh
nhi¢u cua ré dor hoi ¢6 hoat déng bé trg cua gen
rolC. Téng hop cac két qua cho thdy sy phdi két
hop cua cac gen rolB vai rolC (hoiic voi ca rold
va rolC) la can (h|el 4é ca| thién ding ké sy san
sinh va phat trién coa ré to trong nudi cdy in
vitro

KET LUAN

Da thhét 13p thanh céng cac vector chuyén
gen vao thuc vit mang don gen rolB. rolC va da
gen r0lABC, ddng thm kiém tra va dinh gia kha
ning cam wng tao ré 10 & 13 thude 13 coa ba cdu
tric gen rol di thiét ké. Budc diu da lya chon
duoc céu tric Lién két rolABC 1d phi hop cho
cac nghién ciru tao va nudr cay ré to thuc vat.
Céc dong ré chuyén gen tao ra do tic dong cua
t6 hop gen ndy c6 kha ning sinh (rugng, phat
trién nhanh v mang ddy du cdc dic didm hinh
thai dién hinh cua ré 1o,

Lot cam om Céng trinh nay duoc thyuc hién
nha kinh phi ciia dé tar “Nghién ciru chuyén gen
120 ré tc sam Ngoc Linh (Panax vietnamensis
Ha et Grushv) dam vat héu cho nudi cay
biorcactor thuge chuong trinh Trong diém phat
wién va tmg dyng Cong nghé sinh hoc trong
linh vuc néng nghiép va phét trién néng thon
dén nim 2020 do Bo Néng nghiép va Phat trién
ndng thén chu tri, Cac thi nghiém trong nghién
clu ndy duge thue hién tai phong Céng nghé Té
bao Thyc vét, Vién Céng nghé Sinh hgc, Vién
Han 1dam Khoa hgc va Cong nghé Viét Nam.
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STUDY ON CONSTRUCTION OF TRANSFORMATION VECTORS
CARRYING CONTRUCTS OF ro/ GENES HIGHLY EFFECTIVE
IN PLANT HAIRY ROOTS INDUCTION

Le Thu Ngoc', Tran Thu Trang', Pham Bich Ngoc',
Chu Hoang Ha', Duong Tan Nhut*

'Institute of Biotechnology, VAST
Tay Nguyen Institute for Scientific Research, VAST

SUMMARY

Culture of hairy roots the rools induced by infecion of Agrobacterium rhizogenes nto wounded plant
ussues has long been widely applicd in many rescarch fields such as functional analysis of genes, expression
of forcign proteins, production of sccondary compounds or changes of the composition of metabolites in
plants The causcs of hairy root formation were identified reluted 10 the TL-DNA on Ri plasmids of
A 1hizogenes strams, n which 4 gene loci including rolA. 8. C and D (root loci) play important roles
However, expression of (hese rof genes i single form or in combinution greally affcets the frequency of hairy
rool furmation as weld as (he growth and morphology of the roots In this study, we established. cvaluated and
selected the transgenic constructs of rof gencs highly effective i plant hairy root induction. Single rol8. 101C
genes and a combrnalion of rold. B. C were amplificd from DNA template as Ri plasmid extracted from A
shizogenes srmn ATCC 15834 by PCR using specific primers linked with recogmition sequences of
restriction enzymes  The two genes 70/8, rolC and the multi-gene segment rolABC were then introduced into
pBH121 and pCB301 veclors, respectively, 10 yield recombinant plasmids and were transformed into A
mmefactens CSR/PGV 2260 The results of transgenesis for induction of hawry roots on Ieaves of tobacco via
Agrobacter mm sirams carrying the three constructs uf 1o/ genes showed that the simultancous expression and
interaction of rolA, B and C resulted in the highest frequency of hairy root formation i transgenie ussues
(over 60%), and the roots displayed all typically morphological characteristics of hairy roots In the transgenic
Lssues containing single ro/B, root formation frequency was only about 20% Morcover. the specd of growth
and density of branches were also lower Mcanwhile, indwidual activity of ro/C hardly induced hairy root
phenotype

Keywords Agrobacterium, rolA, rolB, rolC, hairy root, transgenic vectors,
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