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TOM T AT: Nudi dy ré to, loai r& hinh thanh dowsxam nhém cia vi khiin Agrobacterium rhizogenes
vao md thrc vat bi ton throng tir 1au da duoc wng ding ong rai trong nkiu inh wre nghién ¢u nhr phan
tich chrc ning aia gen, bu hién protein ngai lai, sin xuit cac hp chit thr cip hay bén déi thanh plan
céc chit chuyén héag thyc vat. Nguyén nhania sr hinh thanhd to dugc xacdinh c6 lién quarién ving
TL-DNA nam trén plasmid Riia cac chngA. rhizogenestrongdé giir vai trd quan ng la 4 locus gen
rolA, B, C va D (root locus). Tuy nhién, & biéu hién don Ié hay lién Kt cia cac gemol nay céanh
huéng 6n dén hiéu suit hinh thanh& to ciing nhr sy phét trén va hinh thaiga €. Trong nghién ¢u nay,
ching t6ida thiét lap, danh gia vata chon cac éu trdc chugn genrol dem hi hiéu qua cao trong \ic
chuyén gen 40 1@ to & thyc vat. Cac gerrolB, rolC riéng bt va 6 hop rolABC lién két dugc khiéch dai
tir khuén DNA |a plasmid Ri tach dhitir ching A. rhizogeneATCC 15834 nb phan ting PCR i cac
cap mdi dac hiéu duoc thiét ké thém trinh & nhan biét cia enzyme in ché. Hai genrolB, rolC vadoan da
genrolABC saudd dugc noi ghép vao vector pBI121 va pCB301, thed thy tuong ung, #o thanh cac
vector tai & hop vaduoc bién nap vao vi khidn A. tumefacien€58/PGV 2260. Kt qua chuyén gen #0 18
to & l& thube la théng qua cac ahg Agrobacteriummang 3 éu trac - genrol cho thiy, sr biéu hien va
turong tacddng thyi cia cac gemolA, B, Ccho héu stit cam ing to 1@ to & cAc md chugn gen cao nit
(hon 60%), hinh thai& mangday du cacdic diém dién hinh cho & to. O cac m6 chu§n genrolB don ¢,
hiéu suit hinh thanh& to chi dat khoang 20%,ddng thyi téc do phat trén va mirc 46 phan nhanhia lcai
ré nay ding thip hon. Trong khidd, hait dong don 1é caa genrolC hiu nhr khéng gay ra ién tuong biéu
hién kiéu hinh 8 to.

Tir khéa: AgrobacteriumrolA, rolB, rolC, ré to, vector chuérn gen.

MO DAU minh la trong tr nhau [22]. Tuy nhién,ushinh
G da % cac by thuc vat, 1 14 roi téng hop  haNh. Kii u ¢ vi khuan A. tumefaciensio gen
va tich fiy cac clit chuyn héa tiir cip chinh M& hoa sinhang fup auxin quidinh, trong khi
bao @m cac alkaloid, polyacetylen, 40: €4c gen ma hoa sinbng hyp auxino vi
sesquiterpen va napthoquinon. iy hyp chit khuan A rhlz\oge~ne$:vo vai tr<3 it nho trong qua
nay c6 th duoc tng hyp theo cachuong tr trinh hinh thanhéto ¢ thuc vat [9, 22].
trong € to [24]. RE to la mpt bénh & thuc vat Plasmid Ri la phanitDNA mach vong, si
gay ra b qua trinh tong tac gira vi khiin  kép cd tong luong phan & lon tir 200-800 kb
Agrobacterium rhizogenesmot loai vi khuan gom 2 vung chinh 1a T-DNA va vir (virulence).
dat gram am, ¥i té bao \it chi. Gidng nhr vi T-DNA ¢ plasmid Ri 6a nhoém agropine bao
khuin A. tumefaciensmang plasmid Ti,A. gom 2 vung chinh la vung bién trai TL-DNA va
rhizogenesmang plasmid Ri (root-inducing) bién phii TR-DNA. Hai viing naydéu c6 kich
dugc xacdinh 1a tac nhan gayébh £ to & cac  thuéc khaing 15-20 kb vaduoc xen K boi 1
md € bao thrc vat bi xdm nhém [11, 34]. Khi doan DNA, doan nay khongdugc chuyn vao
bi ton throng, € bao thc vat tiét ra cac h¢ gen da € bao \it chi. TR-DNA chi dugc
polyphenol lp din cac vi khdn, i day ching tim thiy ¢ plasmid Ri éa cac chng thuc
chuyén mot doan T-DNA (transfer DNA) nhom agropine, ving nay mang cac gen ma hoa
plasmid Ri vao & gen @a € bao it cha. Nhin  sinh Hng hyp auxin va opineguxL, aux2, rolB
chung, © ché quéa trinh xam nBim va @ ché TR, mad, ma® vaags. Nhicu nghién ¢u da
phan tr cia qua trinh &n chuy@n T-DNA vao £  ching minhdugc cac gerauxkhong gir vai tro
bao \at chi cia hai vi khdn naydugc ching quan tong trong qué trinhaen ¢ng in sinh £
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to ma ch déng vai trd I trg cho qua trinh nay. khuan trong md tirc vat chuyén gen c6 kh
Nghién du cia Vilaine et al. (1987) [31] cho nang cim tng hinh thanherto ¢ nhieu loai thrc

thdy, sr biéu hién cia cac gen am trén T-DNA
vung bién phi c6 kha ning aim tng hinh thanh
kiéu hinh & to & mot s thuc vat, tuy nhién hinh
thai @ to 1a khéngdién hinh va éc do sinh
truong aia © khéng manh nhr khi biéu hién ci
viing bién trai va ving bién pih Diéu nay cho
thiy, T-DNA vung bién tréi la an thiét dé mo
rong dbi twong Vit chi ¢ cac cling
A. rhizogenesihdm agropine [6, 17, 20].
Ving TL-DNA bao @m 18 khungdoc mo
(ORFs), trongd6 cac gendugc nghién éu co
kha ning gay énh bao ¢m 4 locus 10, 11, 12
va 15 trong ung Wi cac genrolA, B, CvaD

vat khac nhau [5, 12, 13, 27]. #hl6n céac
nghién cu chuyn gen nky A. rhizogeneshi ap
dung trén cay &nh [16, 26] va chun gen 40
ré to vao nt sb loai thuc vat voi muc dich gin
xuit hop chit thir cip [4, 21, 22, 29], trong6
c6 mit s cay droc liéu quan tong [3, 10, 14,
28]. Gin day, xu hréng sr dung k¢ thing nudi
céy ré to dé san xuat cac drgc phim sinh hyc tai
t6 hop bit dau dwoc quan tdm nghiénto va
ung ding [19]. Tuy nhién, Kin cac & vector
chuyén gen mang geniich sr dung trong
nghién @u phin l6n & cac vectorisdung trong
chuyén gen thdng qua vi ki A. tumefaciens

(root locus) va cac ORFs 8, 13 va 14 [15, 33].Fong nghién éu nay,dé dong thyi san xuat

Plasmid Ri éa cac ching A. rhizogeneghusc

sinh kibi ré to va béu hién cac protein doc

nhém mannopine, cucumopine va mikimopin@h@m sinh foc tai 6 hop, ching toida thict ke

chtra viing T-DNAdon, cé du trac gbng nhr
vung TL-DNA aia céc ching thiyc nhdém
agropine niing khuyét genrolD. C4c gerrolA,
rolB varolC déng vai tro quan ¢ng trong qua
trinh &ém tng ©o 1 to & thyc vat. Sr biéu hién
ddng thyi cia ba gen nay gay nénéli hinh g
to & mo € bao thrc vt bi xam nhém. Céc & to
nay c6 ki ning sinh trong va phat tén nhanh
hon rit nhiéu so i ré binh throng [18]. CO6 4t
nhiéu nghién &u & vai trd anh hrong aia céac
genrol I&n qua trinh @am tng hinh thanh&to &
thuc vat thdng qua vic chuyén tirng genrol hay
t6 hop cac gerrol vao cacddi tuong thrc vat
khac nhau. Niing nghién ¢u nayda cho tly
céac gerrol tuong tac B tro 1an nhau, tuy nhién,
rolB déng vai tro trung tdm va quarptrg hon
ca, trong khirolA varolC haat dong bb tro thic
day sy hinh thanh va phat én caa @ to [2, 30].
Khi rolB bi bit hoat, haat dong aia cac gen con
lai khdng o duoc kiéu hinh € to [6]. Trai lai, &
rat nhiéu loai thrc vat, chi riéng s biéu hién
ciarolB da di cam tng in sinh ra & Loai ré
to nay ding c6 kh niang phat tén nhanh, phan
nhanh nhiu va khoéng hong dat [1, 29]. Mic
di vay, mot s phan tich cho @ty cé sr khac
nhau & vai tro dia cac genol giita Mt sb loai
thuc vat, phan l6n pha thusc vao & can king
hormon @n thiét cho qua trinh tai sinh [32].
Chuyén gen théng qué. rhizogenesir 1au
d&aduoc coi la phrong thrc bién d6i hé gen thrc
vat. Sy cO6 miit va hat dong aia cac gen vi

vector chugn gen nl thé mang céac &u tric
genrol cho héu qu cao trong qua trinham
tng hinh thanh& to & thyc vat. Két qua caa
nghién ¢u tao dugc hé vector ®n trong cac
nghién cu nudi dy ré to thyc vat dé thu sinh
khéi san xuat protein tai & hop sau nay.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

S dung gibng thubc la Nicotiana tabacum
K326 dang nudi &y trong diéu kién in vitro;
vector tach dong pBT, cac vector chmygend
thuc vat pBlI121 va pCB301 (s dung khang
sinh chon loc nptll kanamycin) do Phong Coéng
nght Té bao Thrc vat, Vién Coéng ngh Sinh
hoc cung ép.

Chang E. coli DH5a [end Al rec Al hsd
R17 sup E44 gyp A96 thi-1 relAllac U169
(¢80 lacZM15) cua hang Invitrogemtuoc dung
dé chon dong va nhan dong gen.

Chang A. rhizogenesATCC 15834, A.
tumefacienC58/PGV 2260 (\Min Duoc hoc va
Sinh k¢ phén &, Truong Pai hoc Heidelberg,
CHLB Puc) duoc st dung cho mic dich chugn
gen vao tirc vat.

Phan kp, tach dong va di trinh t cac gen rol

Dya trén trinh ¢ cia cdc gen quan tam
trong Ngan hang gen Qa t, s dung chrong
trinh phin mém DNAstar, BioEditdé so sanh
tim ra c&c ving cdd bao tha cao nlat, ching
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toi d& thiét ké 3 cip moi dic higu nhim khiéch  ba ¢ip mdi trén déu duoc tong hyp bsi hang
dai cac gerrolB, rolC va © hop da genrolABC ~ Amersham Pharmacia Biotech, trinkr moi
(hao @m ca vung promoter va terminatoryrt dugc thiet ké thém v tri cat cia enzyme #n che

khuén DNA la plasmid Ri tach dhitir vi khuan
A. rhizogenesihom agropine ATCC 15834.4C

Bang 1 Cac &p moi sir dung

tao thuan loi cho qua trinh & ghép gen sau nay
(bang 1).

Y N A Nhéan gen hac doan
Tén no Trinh o moi gen/kich tirsc (kb)

rolB_F Sad CCGAGCTAOTAGGCTTCTTTCTTCAG GenrolB/0.8
rolB_ R Xbad GCTCTAGATGGATCCCAAATTGCTA ’
rolC_F Xbd GCTCTAGATGGCTGAAGACGACCTG GenrolC/0 56
rolC_R Sad CGGAGCTATAGCCGATTGCAAACTTG '
rolABC_F EcoR AATTGGAATTCCAAACGATTC

- = GenrolABC/4
rolABC_R EcoR CCGAATTAGCGCGTGGGCCAGTGC

Phin ttng PCRduoc tién hanh i tong the
tich 25ul, thanh pln phan tng bao ¢m 1 pl
DNA plasmid (10-50 ng), 1ul Pfu DNA
polymerase, 2,5l dém PCR va MgS®(10X),
2 ul hdn hop dNTP (10 mM), Jul mdi xudi va 1
ul mdi nguoc va 16,5l nuéc khir ion vo tring.

Qua trinh nhan gendg cac lxéc sau:
94°C/5 phut; 30 chu klap lai cac begc 94C/1
phat, 58C/30 giay, 72C/1 phat §6i véi cac
gen rolB, rolC) haic 72C/4 phat @6i voi
rolABC); 72°C/10 phut, ho quin mau & 4°C.
San phim aia phin ting PCRduoc dién di kiém
tra trén gel agarose 0,8% va s#uduogc tinh

pBT/rolABC duoc cit thu va bi ghép vao
vector chugn gen pCB301ai vi tri cit cua

enzyme EcoRl dé tao thanh vector
PCB/rolABC. Sin phim lai dugc bién map vao

E. coli DH5a theo plrong phéap &c nhigt. Tién

hanh sangokc cac tié bién mp mang plasmid tai
t6 hop mong mén bing K thuit PCR & dung

cap moi dic hiéu va plrong phap &t kiém tra

bing enzyme #n ché. Sau khiduoc thiét ké

thanh céng, cac vector tr@woc bién map vao

vi khudn A. tumefacien<C58/PGV 2260 ing

phuong phap xungtién dé phuc wu cho muc

dich chugn gen $0 1€ to & thuc vat.

sach hing b Kit PCR purification (Fermentas) Phwong phap chugn gen vao thc it théng
trusc khi duoc dua vao vector tach dong pBT.qua vi khun Agrobacterium

San phim lai duoc bién rap vao € bao kh bién
E. coli DH5a. Plasmid tach chi tir thé bién rap
duogc cit kiém tra king enzyme #n ché BanH|
va trinh tr cac gerrol trén vectordugc so sanh

VéGi cac trinh tr tronging trén GenBank sau khi

giai trinh tr gen.
Thiét ké cac vector chusn gen pBl121/rolB,
pBl121/rolC va pCB301/rolABC

Qui trinh chugn gen vao ding thibc 1aN.
tabacumK326 thdng quadgrobacteriumduoc
tién hanh theo plong phap ¢a Topping (1998)
c6 @i tién. Cac lrdc chinh nlr sau:

Tao dich hugn phu Agrobacterium Ciy
trai A. tumefaciensC58/PGV 2260 mang cac
ciu trac genrol cat glu’ trong glycerol léndia
moi truong LB dic ¢ B sung khang sinh

Céc vector tach dong pBT/rolB, pBT/rolCrifamycin 50 mg/l, carbenicilin 50 mg/l va

va vector chugn gen pBI121dong thyi duoc
Cit tao dau sole ling cip enzyme gfi han Xbal
va Sad. boan genrolB, rolC va vector pBl121
thu dugc saudo duoc tinh sich va & dung lam
nguyén lgu cho plan &g rbi ghép drdi sy xuc
tac @a T4 DNA ligasedé tao thanh vector
pBI121/rolB va pBI121/rolC. Theo céclrang
tu,
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kanamycin 50 mg/l, nuéd 28°C trong 36-48
gio. Saudé lay mot khuan lac vi khuan nudi
trong 5 ml mdi teong LB long c6 1 sung cac
khang sinh nh trén va fc ¢ 220 vong/phdt,
28°C. Sau 16-18 ¢ tiép tuc chuyn 5 ml dch
vi khuan trén sang binh toon, b sung 45 ml
LB long, tép tc nudi kc ¢ 220 vong/phlt,

gen rolABC trong vector tach dong 28C trong 3-5 gb. Li tam dch khuin 4500-
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5000 vong/phity 4°C trong 10 phat, kg bo
dich rdi va hoa tan @n trong mai teong % MS,
pha lodngdi ODggo = 0,5-0,8. Och huyn phu
vi khuan nay cé th duoc sr dung dé bién rap
ngay hay c6 thgiir & 4°C trong 1-2 gb.

Nhiém vi khuan v6i manh 1&: 1a banhét cua
cac cay thic la K326in vitro hai tin tui
dugc cit thanh nitng minh nhd c6 kich thrge 1
cn?. Nhitng manh |4 nay sauté dwoc ngam
trong dch huyn phu vi khdn khaing 10-20
phat, thim khé vaduoc dat 18n méi teong @ng
sinh MS trong di ¢ nhiét d6 25°C + 2°C. Sau
hai ngaydong nudi dy, cac minh la duoc
chuyén sang méi trong chon loc MS cé b
sung 100 mg/l
cefotaxim, liéndc ciy chuyén 2 tuin/lan.

Céac miu mé chugn gen éng sot trén moi
truong chon loc dugc theo déi vatdnh gia hdu
Suit cam ung hinh thanh& to, toc d6 phat trén
ciing nhr hinh thai éa tirng laai ré.

KET QUA VA THAO LUAN

Theo nlitng bao céo an day, trong 8 cac
root locus @m trén ving TL-DNA éa plasmid
Ri, roB va rolC la dbi twong aia nhéu nghién
ctu trong thh wrc cdng ngh héa sinh. Trong
bai bao nay, cungdv viéc thiét ké cac du tric
chuyén genrol, chiing t6ida hréc dau khao sat
anh hrong aia cac gemolB, rolC riéng bét va
tac ding hip trg gita ¢ 3 genrolA, B, Clén
qua trinh hinh thanh va phatémi cia @ to ¢
cay thidc 14 1am © so cho cac nghiéni nudi
céy ré to thuc vat thu sinh kiéi sau nay.

Toéng hop, thiét 1ap hé vector tach dong céac
genrolB, rolC varolABC

Sir dung phin mém DNAstar va trinht caa
céac gerol khai thac trén ngan hang gendqué
véi ma $ K03313.1, ching toda thét ké 3
cip moi dé khuéch dai hai 2 genrolB, rolC va
doan DNA bao gm 3 genrolA, rolB varolC
lien két (ddng thoi chia cac trinh ¢t cia
promoter va terminatorad thuin loi cho cac
budc thiét k& vector chugn gen ¢ sau) tr
khudn DNA 1a plasmid Ri tach dhitir vi khuan
A. rhizogenesihom agropine ATCC 15838¢
dam bao d6 chinh xac cao trong qua trinfng
hop gen chang t6i ts dung Pfu DNA
polymerase khi tinc hién phan tng PCR. Ngoai

kanamycin va 500 mg/EEl=seats

hoat tinh 5’-3’ polymerase xuc tac cho qua trinh
polymer hdéa cac deoxiribonucleotide, enzyme
nay con cé khningdoc sra (proofreading) ni
hoat tinh 3'-5' exonuclease, gilpua chra
nhitng sai long trén si DNA mai tong hop. Két
qua dién di kiém tra trén gel agarose 0,8% (hinh
1) cho thy, sin pim aia phin tng PCR la cac
bang dac hiéu i kich thréc dang nhr du doan
0,8 kb, 0,56 kb va > 4 kixéng(rng Wi cac gen
rolB, rolC va doan da genrolABC. Piéu nay
cho thiy, ching tdidd nhan thanh céng cac gen
rol bang ky thuat PCR i cap moi da thiét ké
va chu trinh niit phu hop.

NI b o

10000
F00o

1500
1000
F50
sa0
250

Hinh 1 Phan tich &n prim PCR nhan céc gen
rolB, rolC varolABC trén gel agarose 0,8%
(M: thang DNA chan 1 kb, Fermentas)

Céac doan DNA sau khi khéch dai thanh
céngduoc tinh sich va i ghép vao vector tach
dong pBT nk tac ding aia enzyme T4-DNA
ligase. Cac vector tabthop tao ra tr phan ung
lai dwogc bién map vao € bao kh bién E. coli
DH5a bang phrong phap &c nhist. Két qua
sang éc cac tk bién mp trén dia LB chia
kanamycin 50 mg/l ing phrong phap PCR va
cit enzyme hn ché cho thiy cac gerolB, rolC
varolABC da duoc dong héa thanh cong trong
vector pBT (khdng congd). Chang toi & dung
cac dong nay lam nguyérgli ¢é giai trinh ty
gen. K&t qua BLAST 3 trinh tr thu dugc cho
thiy, cac gemolA, rolB varolC da phandp co
d6 twong ddng 99% i trinh tx DNA cua cac
gen trong tng trén ngan hang gerdivma $
K03313.1. Tuy nhién, caci ¥ri sai khac khdng
anh hrong d¢én qua trinh é&h ma éa cac gen
nay, trinh & axit amin suy din tir cac gen &n
dat d6 trong dong la 100% (khdng congdh
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Két qua thiét ké vector chuyén gen mangden  dong héao 2 dau & mang trinh ¢ nhan bict
genralB, rolC vada genrolABC cua cp emzymeXba va Sad (doi véi rolB,

Nhu da trinh bays trén, do trong qua trinh "0IC) VA ECRI (doi véi rolABC). bieu nay ko
thiét ké cac mbi duoc gin thémdiém cit caa Udn loi cho viéc cat noi gen trong thi ngkem
enzyme bn ché nén cac gemol sau khidugc fi€p theo.

M 1 2 M 3

bp 1
10000
6000
4000
e rolABC =4 kb
2000

1000 rolB ~ 800 bp

750

500 ro/C ~ 600 bp

Hinh 2 Két qui cit kiém tra cac vector tabthop pBI121/rolB, pBI121/rolC #ng Xbal va Sad (1,
2); aat kiém tra pCB301/rolABC #ng EcoRl; M: thang DNA chién 1 kb, Fermentas

Qua trinh thit 1ap cac vector chun genrol  trén gel agarose 0,8% (hinh 2) chaytttac
vao thrc vat cé nhéu diém trong tr voi qua phandoan gen thutuoc cé kich thge ding Wi
trinh tao dong. Tuy nhién, trong qué trinh naytinh toan Ii thugt. Nhue vay, ching tdida thiét
vi tri nhan biét caa cip enzymeXba va Sad  ké thanh cdng vector chéy gen mang céacia
hay enzymdEcoR| nam trén 2dau cac genolB, trdc genrol & ca dangdon 1é va lién Kt. Nhiing
rolC varolABC duogc ar dung lamdiém cit, ndi  cau tric nay sado duoc bién rap vao vi khidn
ghép vao cac vector chiry gen pBI121 va A. tumefaciensC58/PGV 2260 ing phrong
pCB301, theo th ty twong tng, dé tao thanh phap xungdién d& phuc wu cho mc dich
pBl121/rolB, pBI121/rolC va pCB301/rolABC. chuyén gen 40 I to & thuc Vat.

Cac vector tai& hop nay ding duoc xacdinh
bang viéc cit kiém tra i chinh \i tri cia céac
enzyme néi trén. & qua dién di sin phim cit

Két qua tao cac dong & to' chuyén genrol &
cay thuoc la

vao minh la thiéc 14 o cac dongd to chuyén gen

A. Manh I& ngam trong dungeh hugn phu vi khin; B. Manh |4 chugn gen
trén moi tuong cton loc; C. R to chuyén gen xdt hién sau 20 ngay nudhy.

Trong thi nghdm nay, ching toi afn cay viéc ~chuy‘:n gendé danh gia hfu qui cam tng
mo hinh thdc la lam nguyén éu phuc vu cho tao ré to & thuc vat caa ba @u tric genrol da
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thiét ké. Bbi voi mdi cau trdc gerrol, chdng toi
s dung 96 manh la. Sau khi lay nBim vadong
nudi dly véi vi khuan Agrobacterium cac nanh
l& thubc laduoc dat trén moi trrong chon loc ¢
bé sung kanamycits nong d6 cao (100 mg/l).
Do trong qué trinh xam n#m, ngoai cac au

70

trdc genrol, gennptll trén vector chun gen
ma hoéa cho enzyme phaayhkanamycin @ng
dugc tich lop vao genome at chi nén ch
nhitng mé laduoc chuyn gen néi co thé song
sét trén méi wong chira khang sinh kanamycin
va émng to ré to (hinh 3).

N /
50

—+—Ré to duoc tao thanh

40 /
30

tlr cac mo la chuyén
genrolABC

—#—Ré& to duoc tao thanh
tlr cac mo la chuyén
genrolB

20 /
10

Hiéu suit tao r& to (%)

[

0] 10 20

1
30 40

Sb6 ngay nudi &8y cam ang o 1 to

Hinh 4 Hiéu stit tao € to & cac nanh |4 thibc 1& sau khi lay nim
véi A. tumefaciensnang cacau trac gerrol trong 30 ngay theo doi

Hinh 5 Hinh thai & to cua cac dongé chuyén ciu tricda genrolABC (A) vadon genrolB (B)

Qua theo dbi, cac méuroc lay nhém voi A.
tumefacienanang du tric rolB va rolABC c6
kha nang bit héa o 1€ to trén méi taeong MS
khéng chira chit kich thich sinh trong. Céac
manh l& chugn gen c6 xu iwng hinh thanh&
& canh da cit bo gan gita dé gay tn theong,
hiéu suit tao & to dugc biéu thi boi phan tram
s6 mo ra B trén bng $ mé la bantau. Tir hinh
4 co6 te thdy cac manh I& sau khi chudn gen

rolABC hinh thanh& som nhit. Chi 10-12 ngay
sau khi lay nlim Agrobacterium ré da bit dau
troi ra tir mot s moé &4 va 5-7 ngay satod, mjt
nira $ manh l1ada ¢im tng o & to. Pén ngay
tha 30, $ manh l4 to 1@ to chiém hon 60%.
Céc dong & chuyén genrolABC nay mangtay
du cacdac diém hinh thaidién hinh ¢a g to
nhu tdc d6 sinh trong nhanh, tharérday, phan
nhanh nhdu va gam thiéu sr huéng dat (hinh
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5A). Trong khido, & cac moduoc lay nhém
v6i A. tumefaciensmang du tric rolB riéng
biét, thoi gian ém ung hinh thanh& to mwn
hon, ddng thyi hiéu suit tao & to ciing thip
hon, ch dat khaang 20%. So &i dong g to
chuyén da genrolABC, cac dongd chuyén don
genrolB c6 H¢ d6 phat trén chim hon va mit
d6 ré bén thp hon (hinh 5B). Trong & 3 ciu
tric genrol duoc chuyn vao manh la thic 14,
duy nHit cau tracrolC khong thicday sy hinh
thanh B to. Nhu vay, ciu tricda genrolA, B, C
lién két cho héu qua cao nft trong véc cm
ing 1o 1€ to ¢ thyuc vat.

Céc Kt qua trén cho thy sr can thiét caa
locusrolB trong véc cam ing hinh thanhé to
& thyc vat, tuy nhién, mt sd gen nhr rolA va
rolC c6 thé ciing dn thiét dé hinh thanhtay du
triéu ching © to. Két qua nay phu bp Vi
nhirng nghién @u trong tnh wc céng ngh héa
sinh din day W cac root locus #m trén ving
TL-DNA cua plasmid Ri. The@o, hat dong
cia genrolB dugc chrng minh la gir vai tro
quan tpng nkit trong sr hinh thanhd to o thyc
vat, ddng thoi thic day manh & qua trinh éng
hop cac lp chit the cip [23]. Tuy nhién, &
biéu hién qua nic aia gen nay trong cac md
chuyén gen c6 th gaywuc ché sy phat trén cia
té bao [8]. So i rolB, genrolC cé kh ning
hoat héa qua trinhdng hyp cac cht thir cip
yéu hon nhing ki gitt mot vai trd quan tng
thc day sy phat trén cia € bao [7]. Spena et
al. (1987) [25]da tién hanh phan tichyshinh
thanh & to & la cay lbng khi chugn cac é hop
genrol va thiy rang chi c6 genrolB mai cé kha
nang ém tng sin sinh & to, trong khidé tu
than cac gemolA varolC khong tie gay ra hén
tuong nay, tuy nhién, hub dong hiép trg cia cac
gen nay vi roB gitp gia &ing sr hinh thanh &
to. Cac B tao thanh i 14 cay lbhng khi dugc
chuyén t hop genroAB haic rolABC c6 hinh
thai xain, trong khi cac & chuyén genrolB
hoic rolBC phat trén thing tir bé mat I4. Quan
sat trong tr ciing duoc bao cao & White et al.
(1985) [33] khi phan tich caidt bién chén trén
plasmid Ri @a A. rhizogeneshing A4. Trong
nghién &u nay,anh hrong khac nhau & mat
sinh lhc cia hai genrolA va rolC Ién sr phat
trién cia @ to duoc ching minh théng qua cac
phan tich ¢ dic tinh phat tén cia cac dongd
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to thudc 1a chugn gen. Theaio, rolB giit vai
tro tién quyt trong qué trinh &m tng @o 1@ to,
tuy nhién, g phéat trén nhanh va phan nhanh
nhiéu cia € doi hoi c6 haat dong bb tro cia gen
rolC. Téng hop cac Kt qua cho thiy sy phbi két
hop aia cac gemolB véi rolC (hoac wi ca rolA
varolC) 1a cin thiét dé cai thién dang ¥ sy san
sinh va phét tén cia @ to trong nudi dy in
vitro.

KET LUAN

D4 thét lap thanh céng cac vector chimy
gen vao tirc vat mangdon genrolB, rolC vada
genrolABC, dong thyi kiém tra vadanh gia ki
ning ¢im tng o ré to & la thubc |4 aia ba éu
trdc genrol da thiét ké. Bugc dau da hra chon
dugc ciu trdc lién Kt rolABC 1a phu hyp cho
cac nghién €u tao va nubi dy ré to thuc Vat.
Céc dong & chuyén gen 40 ra do taaiong aia
t6 hop gen nay co khning sinh toong, phat
trién nhanh va manday du cacdic diém hinh
thaidién hinh @a £ to.

Loi cam on: COng trinh naydugc thuc hién
nho kinh phi @iadé tai “Nghién dru chuyén gen
tao ré toc sdm Ngc Linh (Panax vietnamensis
Ha et Grushv.) lam a liéu cho nudi &y
bioreactor” thiéc chrong trinh Tpng diém phat
trién va tng ding Céng ngh sinh hc trong
linh wrc ndng nghip va phéat tén néng thon
dén nam 2020 do B Néng nghép va Phat tén
néng thén ch tri. Céc thi ngléim trong nghién
ctru nayduogc thec hién tai phong Cong nghTé
bao Thic vat, Vién Cong ngh Sinh hyc, Vién
Han lam Khoa bc va Cong ngh Viét Nam.
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IN PLANT HAIRY ROOTS INDUCTION
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SUMMARY

Culture of hairy roots the roots induced by infeciof Agrobacterium rhizogeneisto wounded plant
tissues has long been widely applied in many rebefields such as functional analysis of genesresgion
of foreign proteins, production of secondary commsior changes of the composition of metabolites in
plants. The causes of hairy root formation werentified related to the TL-DNA on Ri plasmids of
A. rhizogenesstrains, in which 4 gene loci includimglA, B, C and D (root loci) play important roles.
However, expression of thesd genes in single form or in combination greatlyeaf$ the frequency of hairy
root formation as well as the growth and morpholofjthe roots. In this study, we established, es@d and
selected the transgenic constructsabfgenes highly effective in plant hairy root indocti SinglerolB, rolC
genes and a combination @A, B, Cwere amplified from DNA template as Ri plasmidragted fromA.
rhizogenesstrain ATCC 15834 by PCR using specific primenskdid with recognition sequences of
restriction enzymes. The two genetB, rolC and the multi-gene segmeniABC were then introduced into
pBI121 and pCB301 vectors, respectively, to yieddombinant plasmids and were transformed ito
tumefaciensC58/PGV 2260. The results of transgenesis fordtidn of hairy roots on leaves of tobacco via
Agrobacteriumstrains carrying the three constructsafgenes showed that: the simultaneous expression and
interaction ofrolA, B andC resulted in the highest frequency of hairy roatrfation in transgenic tissues
(over 60%), and the roots displayed all typicallgrphological characteristics of hairy roots. In trensgenic
tissues containing singtelB, root formation frequency was only about 20%. Meer, the speed of growth
and density of branches were also lower. Meanwhmldiyvidual activity ofrolC hardly induced hairy root
phenotype.

Keywords:AgrobacteriumrolA, rolB, rolC, hairy root, transgenic vectors.
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