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TOM TAT

Khé qua rirng (Momordica charantia L. var. abbreviata Ser.) dwoc biét dén nhw mét loai thuwc phdm va thao
dwoc quy. Trong cay khd qua rirng cé chira nhiéu hoat chat nhu glycoside, saponin, alkaloid, hén hop lipid, triterpen,
protein va steroid. Nghién ctru nay duoc tién hanh nhdm xay dwng mot quy trinh chuyén gen don gian, hiéu qua va
nhanh chéng d& tao ré téc cay khd qua rivng nhér chiing vi khuan Agrobacterium rhizogenes TR7 ¢cé chiva plasmid
pPE113 mang gen e-gfp. Cac yéu té nhw do tudi ctia cay, vi tri xam nhiém da dwoc khao sat. Két qua ghi nhan cay 7
ngay tudi v&i vi tri xdm nhiém & tru dudi 14 mam cho ty 1& cdm (rng tao ré téc dat 69,66-73,33%. Sau qua trinh tai
sinh va sang loc, 30 dong ré gia dinh chuy&n gen dwoc chia thanh 4 nhém kiéu hinh khac nhau véi cac dac diém
nhw ré& trdng, sinh trwdng nhanh, phan nhanh manh trén méi trwerng MS. Ty 1& biéu hién cla protein e-GFP cho 4
nhém dat trung binh 46,7%. Két qua PCR da khang dinh 4 dong ré dai dién cho 4 nhém kiéu hinh da dwoc chuyén
gen thanh cdng thdng qua sy hién dién clia gen rolA va sy vang mat clia gen virD.

T khéa: Agrobacterium rhizogenes, chuyén gen, gen rol, khd qua rirng, ré téc.

Establishment of A Simple and Efficient Transformation Protocol for Hairy Root
Induction of Wild Bitter Melon (Momordica charantia L.var. abbreviata Ser.)

ABSTRACT

Wild bitter melon (Momordica charantia L. var. abbreviata Ser.) is known as a valuable vegetable and herb. It
contains several important bioactive substances, including glycoside, saponin, alkaloide, triterpen and steroide. This
study was carried out to establish a simple and efficient transformation protocol for inducting hairy roots of wild bitter
melon by using strain TR7 of Agrobacterium rhizogenes which carries pPE113 binary vector harbouring e-gfp gene.
Major parameters were optimized including, the age of plant and position for injection. The results indicated that highest
hairy root induction frequencies was about 69.66-73.33% when seven-day-old seedlings were used to infect with the
bacterium using hypocotyl. After regeneration and selection, thirty putative root clones of 4 specific phenotypes, i.e.
white hairs, fast growth and branching on hormone-free MS medium, were obtained. The average GFP expression rate
in 4 specific phenotypic groups were about 46.7%. PCR analysis using specific primers for rolA gene and virD gene
confirmed the presence of the rolA gene and absence of virD gene in the genome of four hairy root lines. It was
suggested that this simple transformation protocol can be applied for hairy root induction of other varieties as well.

Keywords: Agrobacterium rhizogenes, hairy root, Momordica charantia L. var. abbreviata Ser., rol gene,
transformation.

khé qua riung cing da dude chting minh 1& c6
kha ning ngin ngiia bénh tiéu dudng, khang vi

Khé qua ring (Momordica charantia L. var. khuén, virus, tc ché su phét trién cta khéi u,
abbreviata Ser.) 12 mét loai cdy vita lam thyc  han ché viém loét, ngan ngita bénh viém khdép
pham vita ¢6 gia tri dude liéu. Cac bai thudc tir (Grover and Yadav, 2004). Dic biét, charatin -

1. MO DAU
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hop chét dac trung ctia khé qua ring dude st
dung dé diéu tri tiéu duong hiéu qua. Ngoai ra,
mot s6 protein nhu MAP30, anpha momorchain,
beta momorchain thu nhén tit khé qua ciing da
dugc ghi nhan c6 kha ning khang lai virus HIV
(Bourinbaiar and Lee-Huang, 1996). Hién nay,
khé qua riing thu hai tu nhién khoéng c6 nhiéu
dé cung cdp cho san xudt, cAn hudéng dén giai
phap san xuit bang con dudng céng nghé sinh
hoc. Chuyén nap gen 14 mot cong cu c6 tiém ning
trong viéc nang cao hiéu ning san xuit nhiing hoat
chét sinh hoc gia tri cao, dic biét 1a dung vi khudn
Agrobacterium rhizogenes chiia gen rol cam ting
tao ré toc.

Ré téc dude tao khuén
Agrobacterium rhizogenes, véi kha nang phat
trién nhanh va phu hdp véi cac qui trinh nudi
cdy tao sinh khéi lién tuc, 14 ngudn nguyén liéu
thich hop dé san xuét cac hop chat thi cip hay
cac dude phdm sinh hoc tai t6 hgp (Guillon et
al., 2006). Tuy nhién, hién nay, mét s6 quy trinh

ra nhe vi

chuyén gen cam tng tao ré téc thong qua vi
khudn A. rhizogenes phai trai qua nhiéu cong
doan va hiéu qua bién nap chua cao. D& cai
thién, chung t6i da st dung phuong phéap
chuyén gen don gian hon véi thao tac nhanh va
thuc t& da thu duge hiéu qua bién nap tuong doi
cao cho viéc tao ré téc trén cay khé qua ring.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Hat khd qua riing duge thu thap & thi xa An
Khé - Gia Lai. Chung vi khuén Agrobacterium
rhizogenes TR7 mang hé thong vector nhi thé
gom plasmid Ri va plasmid pPE113 vé6i doan T-
DNA c6 chiia gen chi thi e-gfp dugc diéu khién
béi promoter 35S, gen chon loc nptIl dudc diéu
khién béi promoter nos. Chung vi khudn nay
duge cung cdp bdéi Phong Thi nghiém Noéng
nghiép va Mbéi truong - Truong Pai hoc Nong
nghiép va Cong nghiép Thuc phdm Nancy -
Cong hoa Phap.

2.2. Phuong phap
Chuén bi mau thuc vat:

Hat khé qua riing sau khi dude khi trung
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bang nuéc Javel 20% trong 10 phut va tach vo
dugc cdy vao moi trudng MS. Nhiing cdy khd
qua in vitro 5, 7, 10 ngay tudi c¢6 kich thuéec
dong nhit va stc song tot da duge dung dé tién
hanh xdm nhiém.

Chudn bj vi khuén:

Vi khuéin A. rhizogenes TR7 bdo quan & -
80°C dugc hoat hoa bang cach nuodi trai 1én méi
truong YMB déc bé sung 50 mg/L kanamycine
trong 48 h § 28°C trong diéu kién t6i. Sau 2
ngay, 18y mét khuén lac don chuyén sang nuéi
cdy trong méi trudng YMB long c6 bd sung
kanamycine 50 mg/L, 1ic 120 vong/phit & 28°C
trong 16 h. Ly tam, loai bé phan dich trén, sau
d6 vi khuan dudc hoa lai véi méi truong MS 16ng
t6i mat do khi OD & buéde séng 600 nm dat chi s6
0,5 - 0,6.

X4am nhiém:

Dung 6ng, kim tiém v6 trung 26G x 1/2 14y
dich khuén va cham nhe xung quanh vi tri trén
va duéi, cach dét 14 mam 0,5 cm tit 2 - 3 diém.
Tiém khoang 5 - 10 pL dich khuén vao cac vi tri
da gay vét thuong. Sau d6 cdy cay trd lai méi
trudng, dé trong phong nudi cdy mé & 25°C, anh
sang 1.000 lux. Sau 2 - 3 tudn, sé xuit hién cac
cum ré nhd ra tai vi tri xdAm nhiém hodc ving
lan can, mdi mot ré nhi ra dude coi 1a mot dong
giad dinh chuyén gen (transformationevent).
Tiép tuc nudi ciy 4 - 5 tudn, cit dong ré ra va
nudi trén méi trusng MS c6 bé sung cefotaxime
200 mg/L dé loai bé vi khuén. MAu d6i chiing 1a
nhiing cay dudc tao vét thuong va tiém véi nude
cét vo trung thay cho dich khuén.

Dinh gia hinh thii va kha nidng ting
trudng cac dong ré:

Sau nhiéu lan c4y truyén dé khit khuén va
chon loc, cac dong ré gia dinh chuyén gen dugc
nudi trén moi trusng MS long va rén dé danh
gia kha niang phan nhanh, tdc d6 sinh trudng,
tinh 6n dinh va phan nhém kiéu hinh.

Kiém tra nhanh két qua chuyén gen bing
xéc dinh su biéu hién protein e-GFP:

Cac dong ré gia dinh chuyén gen, sau 2 - 3
lan cdy chuyén trén méi truong MS cé b6 sung
cefotaxime 200 mg/L dudc soi dudi kinh hién vi
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Xay dung quy trinh chuyén gen don gian va hiéu qua dé cam tng tao ré téc khd qua rirng (Momordica charantia L.

var. abbreviata Ser.)

huynh quang (Eclipse E-800, Nikon, Nhat Ban)
véi kinh loc sdc B-2A, buée séng kich thich tin
hiéu FITC 480 nm, hién thi va chup anh t& bao
bang camera DS Nikon dé kiém tra su biéu hién
cua protein e-GFP. Nhiing mau c6 hién mau
xanh luc sang dic trung 1a nhiing mau c6 biéu
hién duong tinh v6i protein GFP do gen e-gfp
ma hoéa (Chiu et al., 1996).

Xéc dinh ré chuyén gen bing ky thuat PCR:

DNA téng s6 cta cac mlu ré gia dinh
chuyén gen dugc tach chiét theo huéng din cta
Kit Qiagen (DNeasy Plant Mini Kit). St dung
ky thuat PCR khuéch dai gen rolA bang cip méi
rolAF (CAGAATGGAATTAGCCGGACTA) va
rolAR  (OOAAOCCCGTAGGTTTGTTTCG) va
kiém tra su ving mat cta vi khudn A.
rhizogenes bang cap mdi khuéch dai gen virD:
virDF (GAAGAAAGCCGAAATAAAGAG) va
virDR (TTGAACGTATAGTCGCCGATA) (Quan
et al., 2001). San pham PCR dugc kiém tra trén
gel agrose 1%.

B¢ tri thi nghiém va xu 1y sé6 liéu:

M&3i thi nghiém déu dudc 1ap lai 3 1an véi s6
mau trén méi nghiém thic 50 mau. S6 liéu thu
duge tit két qua cta cac thi nghiém duge xi 1y

thong ké biang phan mém Excel va Starphaphics
centurion XVII.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia dé tudi cAy dén su cam
@ng tao ré toc

Cay khé qua rung in vitro 5, 7 va 10 ngay
tudi duge xAm nhiém véi vi khuéin A. rhizogenes
nhim xac dinh do tudi cta cdy thich hgp cho
hiéu qua chuyén nap gen cao nhit. Két qua
bang 3.1 cho th&y cAy con 7 ngay tudi cho ty lé
cam tng tao ré t6i 73,33%, cao nhat so véi cac
nghiém thtc con lai. Véi cAy 10 ngay tudi, co
36,67% mau cam tng tao ré. Didu nay c6 thé
gidi thich do mAu tuong do6i gia, t& bao hinh
thanh vach cellulose day hon nén kha ning xam
nhiém cta vi khudn A. rhizogenes vao t& bao bi
han ché& (Ni et al., 1998). Trong khi & cay 5 ngay
tudi, ty 1é cdy chét 16n do cdy non, kha nang
chong chiu véi luc tac dong co hoc khi tiém vi
khuén kém, do dé ty 1é nay chi dat 58,15%. T4t
cd cac ciy doi chtng (tiém nuéc cit) 6 ca
3 @6 tudi déu khong hinh thanh ré. Diéu nay
cho théy ré tao ra 1a do cam tng cta vi khuan

Bang 1. Anh huéng dé tudi cAy 1én ty 1& cam tng tao ré téc khd qua ritng

Ty 1& cAy cdm (ng tao ré toc (%)

Tudi cay (ngay)

bC M3u xam nhiém
5 0,00 58,15 + 1,61°
7 0,00 73,33 £ 1,69°
10 0,00 36,67 + 1,69°
CV (%) 4,21

Ghi chi: Céc chit cai khac nhau trong cing mét cét chi su khac biét c6 y nghia théng ké (p = 0,05) giiia cac gi4 tri trung binh.

Hinh 1. Ré toc cam ting tir cAy khd qua ritng in vitro véi cac do tudi khac nhau

Ghi chi: 1. C4y 5 ngay tudi, 2. CAy 7 ngay tudi, 3. Cdy 10 ngay tudi. Thanh ngang ting véi 1 cm.
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A. rhizogenes. Nhu vay, cdy khé qua rimng 7
ngay tudi 1a loai mau thich hgp nhat dé cam tng
tao ré toc bing phuong phap tiém.

3.2. Anh huéng ctia vi tri xAm nhiém dén su
cam wng tao ré téc

Trong nghién cu nay, hai vi tri xdAm nhiém
da dugdc khao sat trén cay khé qua riing in vitro
7 ngay tudi d6 1a tru trén va tru duéi 14 mam.
Két qua thi nghiém cho thay khi xAm nhiém vi
khudn A. rhizogenes ¢ tru duéi 14 mam, ty lé
cdy cam tng tao ré téc dat 69,63%, cho ré to,
phan nhanh va kéo dai nhanh. Trong khi,
phan tru trén 14 mam, do than manh, nhé nén
ré tao ra khi xAm nhiém 6 vi tri nay cé kiéu
hinh manh, nhd va sinh trudng cham véi ty 1é
cam tng chi dat 35,55%. Nhu vay, vi tri cam
ting ré téc thich hop & cay khd qua riing 1a tru
duéi 14 mam.
3.3. Panh gia hinh thai va su tang trudng
cac dong ré

Sau nhiéu lan cdy chuyén va chon loc céac

dong ré trén moi trudng chta khang sinh dé loai
bé vi khuén A. rhizogenes trén bé mit ré, ching
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téi da thu dugc 30 dong ré c6 kha ning sinh
trudng nhanh va 6n dinh. Khi nuéi cac dong ré
nay va dong ré doi ching (thu nhan ti ré caa
cdy khé qua ring in vitro khong chuyén gen)
trén moi trusng MS rén va 10ng, ching t6i ghi
nhan dugc ré cam tng ti cdy xAm nhiém véi vi
khudn A. rhizogenes c6 mau tréng va sinh
trudng rat nhanh trong khi dé ré d6i chiing sinh
trudng rat chAm va mau sic chuyén dan sang
nau. Cac dong ré gia dinh chuyén gen c6 nhiéu
hinh thai khac nhau, tuy nhién dudc phan loai
thanh 4 kidu hinh thai chinh (Hinh 4): (1) dang
ré téc manh, ngin, moc thanh chum;(2) dang ré
téc to, thdng, phan nhanh, (3) dang ré téc xodn
va phan nhanh, (4) dang ré téc tao mé seo va (5)
ré d6i ching (Hinh 3) ¢6 kiéu hinh manh, khong
phan nhanh. Trong 4 kiéu hinh thai ré téc dat
dugc thi kiéu hinh ré téc (2) c6 kha niang sinh
trudng nhanh hon so véi ba kiéu hinh con
lai.Khi tinh toan téc do ting trudng cta cac kiéu
hinh ré trén moéi trusng MS léng (Bang 3),
ching t6i nhan thay kiéu hinh ré téc to, thing
va phan nhanh c6 hé s6 nhan sinh khdi dat téi
11,73 1an sau 30 ngay nudi cay, trong khi véi ré
d6i chiing hé s6 nay chi dat duge 2,79 1an.

Bang 2. Anh huéng vi tri xAm nhiém lén ty 1& cAm @ng tao ré toc khé qua ritng

Ty 1& mAu tao ré téc (%)

Vi tri xam nhi&m

pC Mau xam nhiém
Trén la mam 0,00 35,55 + 0,64
Du6i la mam 0,00 69,63 + 1,61°
CV (%) 3,67%

Ghi chi: Céc chii cai khac nhau trong cing mét cét chi su khac biét c6 y nghia théng ké (p = 0,05) giiia cac gi4 tri trung binh.

e 84

279,

Hinh 2. Ré téc khé qua ritng cAm {ing ti cAy in vitro & cac vi tri xAm nhiém khac nhau

Ghi chi: 1. Tru du6i I mam, 2. Tru trén Ia mam. Méi thanh ngang ting véi 1 cm.
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Xay dung quy trinh chuyén gen don gian va hiéu qua dé cam tng tao ré téc khd qua rirng (Momordica charantia L.
var. abbreviata Ser.)

Bang 3. Hé s6 tang trudng cta cac dong ré khé qua riing
sau 30 ngay nubi cay trén méi trudng MS 16ng

Dong Dac diém hinh thai Hé sb tang trwéng
1 Ré& manh, nhd, moc thanh chum 9,82 +0,42°
2 Ré to, th&ng, phan nhanh 11,73 £ 0,19
3 Ré& xo&n, phan nhanh 9,78 +0,34°
4 Ré hinh thanh seo 8,63+ 0,14°
5 Ré& dbi chirng 2,79 +0,21¢

Ghi chi: Céc chii cai khac nhau trong cung mot cot chi su khac biét c6 y nghia théng ké (p = 0,05) gitia cac gia tri trung binh.

Hinh 3. Ré d6i ching (1), Hinh 4. Cac kiéu hinh ré khé qua rimg
ré khé qua ritng gia dinh trén moéi truong ran (A) va 1éng (B)

chuyén gen (2) trén méi
trudng MS rin (A) va léng (B) Ghichd ] ,
1. Dang ré manh nhé, 2. Dang ré téc to, thang,
3. Dang ré téc xodn, 4. Dang ré téc tao mé seo;

Ghi chu: Thanh ngang tng voi 1 cm. M&i thanh ngang tuong tng 1 cm.

3.4. Kiém tra sy biéu hién cua protein e- thay: O ca 4 nhém kidu hinh ré déu c6 ty 1é
GFP biéu hién protein e-GFP trong khoang 41 - 50%
Két qua kiém tra biéu hién ctia protein e-  va tin s biéu hién protein e-GFP trung binh

GFP cho 30 dong ré (Hinh 5 va Bang 4) cho  cho 4 dong trung binh dat 46,7%.

Bang 4. Két qua kiém tra su biéu hién protein e-GFP

Nhém Sé dong ré Tbng s6 mau kiém tra S6 méu biéu hién Ty l& bidu hién (%)
1 4 12 5 41,67
2 12 36 18 50,00
3 9 27 13 48,15
4 5 15 7 46,67
Téng cdng 30 90 42
Trung binh 46,70
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3.5. Kiém két qua chuyén gen bang ky
thuat PCR

Két qua dién di san phdm gen rolA sau khi
khuéch dai bang ky thuat PCR cho thay 6 ca 4
dong ré téc déu xuat hién vach sang § vi tri 307
bp (cung vi tri véi ddi chiing duong gen rolA).
Két qua dién di san phdm PCR gen virD cho
thay chi c6 giéng déi chiing duong c6 xuit hién
san phdm & vi tri 540 bp, cic giéng con lai déu
khéng c6 san phdm khuéch dai (Hinh 6). Tu
nhiing két qua trén c6 thé két luan cac dong ré
toc da qua kiém tra duge khéng dinh 1a nhiing
dong ré chuyén gen thuc su bdi su c6 mit caa
gen rolA va su ving mit ctia gen virD. Diéu nay
ciing chiing minh ring nhiing dong ré téc dudc
tao ra da hoan toan loai bd vi khuén bam trén
bé méit t& bao.

4. THAO LUAN

Phuong phap chuyén gen tao ré téc nhanh
va hiéu qua 1a diéu kién tién quyét trong quy
trinh nudi cdy ré téc - mot hé thong san xuit
cac hop chat thit cdp 6n dinh tit ciy thudc day
htia hen. Phuong phap chuyén gen “truyén
théng” bang cach ngdm miu véi dich khuén da
duge thuc hién dé cam tng tao ré toéc trén rat
nhiéu d6i tugng. Véi cay khd qua,
Thiruvengadam et al. (2014) da st dung la
mam, 14 that, tru mam va d6t than lam ngudén
vat litu @€ xAm nhiém véi vi khudn A.
rhizogenes, tan s6 bién nap gen thu dugc ti 35,5
- 91,5%, tuy vao loai mAu va ching vi khudn.

Hinh5. Biéu hién gen e-GFP
& cac dong ré toc khé qua rimg

Ghi chi: 1. Ré doi chiing, 2. Ré téc.
Thang ngang tng voi 100 um

Nguyén Thi Thu Trang, Vi Thi Dao, Bui Minh Tri

Trong khi mot quy trinh chuyén gen dugc xem
la t6t phai dam bao tan s6 chuyén gen khong
phu thudc vao kiéu gen (Geng et al, 2012).
Péng thoi, van dé con ton tai trong phuong phap
“truyén thong” 1a thao tic phtic tap va thdi gian
kéo dai do phai trai qua nhiéu giai doan nhu
tién nudi cdy mau, U mau véi dich khuén, dong
nudi cdy, diét vi khuén. Pac biét giai doan diét
khudn phai tai rita mAu v6i khang sinh nhiéu
lan, diéu nay giy mat nhiéu thoi gian, ton kém
va lam gidm stic song ctia mau do dé ty 1&é cAm
ing clla mau tao ré téc bi sut giam.

Thuec t&, phuong phap xAm nhiém vi khuédn
lén than cay con da duge tng dung dé cam tng
tao ré téc trén mot s d6i tugng nhu cay
Solanum dulcamara L. (Amani et al., 2011), cay
dau nanh (Kereszt et al, 2007; Weber and
Zanettini, 2011; Khandual and Reddy, 2014), du
did (Nguyen et al., 2010). Tuy nhién, chua cé
nghién ctu nao ap dung phuong phap nay véi
déi tuong khé qua ring. Do d6, trong nghién
ciu nay, mot s6 yéu td quan trong anh hudng
dén hiéu qua chuyén nap gen nhu d6 tudi cua
mau va vi tri xdm nhiém (Tazeen and Mirza,
2004) da dude khao sat véi cAy khé qua riing.
Két qua nghién ctu cho thiy c6 su khac biét
dang ké vé ty 16 mAu cam tng tao ré va chat
lugng ré khi tién hanh xAm nhiém vi khuén vao
ciy con khé qua ring véi cac d6 tubi va vi tri
xam nhidm khac nhau. O ciy 5 ngay tudi, ty 16
mau chét kha cao trong khi ¢ cAy 10 ngay tudi,
ty 1&6 mau cam tng tao ré lai thap. Cay 7 ngay
tudi véi vi tri xdm nhiém ¢ tru duéi 14 mam

R TR B AR o v e v
=
1“ 2

Hinh 6. K&t qua dién di san pham PCR cip
moi gen rolA (1) va virD (2)

Ghi chu: M: thang chuan 1.000 bp, giéng 1: d6i ching am,
giéng 2: déi chiing dudng, 3: dong ré 1, giéng 4: dong ré 2,
giéng 5: dong ré 3, giéng 6: dong ré 4.
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Xay dwng quy trinh chuyén gen don gidn va hiéu qua d& cam tng tao ré& téc khd qua rirng (Momordica charantia L.

var. abbreviata Ser.)

cho ty 16 miu cam tng tao ré dat 69,63 -
73,33%. R& tao ra § cong thiic nay c6 kidu hinh
to, phdn nhanh manh va kéo dai nhanh hon so
v6i ré tao ra khi xAm nhiém 6 tru trén 14 mam.
Vé6i dau nanh - mot déi tudng duge nghién ciiu
cam dng tao ré téc rong rai bang phuong phap
chuyén gen nho vi khuén da cho thaycay5 ngay
tudi cho tan s6 bién nap gen 1a 70% khi tiém vi
khuén 6 d6t mam (Khandual and Reddy, 2014)
va dat 100% khi tiém vi khuén & vi tri tru duéi
14 mam (Kereszt et al., 2007). Trong khi két qua
tt nghién cttu cua Weber va Zanettini (2011)
cho thay véi vi tri xAm nhiém & d6t mam, tan s6
bién nap gen chi dat ti 14 - 52% & cdy 4 ngay
tudi. Nhu vay, hiéu qua cta viéc chuyén gen nho
vi khuén Agrobacterium mang gen muc tiéu c6
mdi quan hé chit ché véi do tudi va vi tri xAm
nhiém. Diéu nay c6 thé giai thich, do cay & cac
giai doan phat trién khac nhau thi c&u tao cia
vach t& bao khac nhau. Khi t& bao trudng thanh,
thanh phan cta vach sé bi thay d6i lam vi tri
gén két cta vi khuéin Agrobacterium ciing dan
didn mat di (Ni et al., 1998), ngoai ra con do su
khac biét vé néng d6 ctia cac chat diéu hoa noi
sinh & cac vi tri khac nhau trong cing mot mau
va nhiing mau c6 d6 tudi khac nhau (Karmarkar
et al., 2001).

Su tang trudng nhanh chéng cta ré téc khd
qua riing c6 thé 1a do su hién dién cta auxin dugc
hinh thanh véi néng d6 cao do cac gen rol va gen
aux quy dinh. Ban chat cta su tang trudng nay la
su kich thich manh ctia auxin 1én su phan chia t&
bao (Geng et al., 2012). Déng thdi, c6 su da dang
vé kiéu hinh ré téc 1a do su biéu hién ddéng thoi
hoéc riéng 18 ctia cac gen rolA, rolB and rolC nidm
trén T-DNA dan dén su thay déi qua trinh trao
d6i chat hay ty 1é cha auxin trong t& bao dudc
chuyén gen (Gelvin, 2003). Ngoai ra mot s6 yéu t&
khéac ciing 4nh hudng dén su biéu hién gen nhu
méi tuong tac gen, su sip xép lai gen, s6 ban sao
ho#c su hgp nhit cia gen vao té bao chu (Chan
and Choo, 2004).

Trong nghién ctiu nay, gen e-gfp dudc su
dung nhu mot chi thi phan ti dé danh gia so bo
kha ning chuyén nap gen cta vi khudn A.
rhizogenes TR7 vao cdy khé qua ring. Do c6 d6
tuong déng 16n, gitia cac vung gay doc cua 2
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plasmid nén gen e-gfp nam trén viing T-DNA ctia
plasmid pPE113 sé cung di vao t& bao thuc vat véi
T-DNA ctia plasmid Ri (Simpson et al., 1986). Do
d6, théng qua kha ning biéu hién ctia gen e-gfp 6
cac dong ré gia dinh chuyén gen, c¢6 thé nhan xét
phuong phap chuyén gen tao ré téc khé qua riing
théng qua vi khuén A. rhizogenes TR7 c¢6 kha
nang thanh céng véi tdn s6 bién nap gen la
46,67%. Bén canh dé, 4 dong ré téc dai dién cho 4
nhém kiéu hinh déu cho két qua duong tinh véi
gen rolA va Am tinh v6i gen virD - mot gen giy
doc c6 mat 6 viung gen vir trén Ri-plasmid cua vi
khudn va khong duge chuyén vio t& bao genome
thuc vat trong qua trinh xAm nhiém.

Nhu vay, nghién cu nay da thiét lap dudc
quy trinh chuyén gen don gian, nhanh chéng va
hiéu qua cho d6i tugng ciy khé qua ring. Sau
khi xAm nhiém véi vi khuén, ciy cam tng tao ré
téc kha nhanh, chi sau 7 - 10 ngay tiém vi
khudn da c6 khéi u hinh thanh tai vi tri xAm
nhiém va sau 14 ngay thi ré bit dau nhd ra tit
khéi u, kéo dai rat nhanh va xuat hién rat nhiéu
long hit mau tring duc bao quanh ré. Pay la
quy trinh chuyén gen tao ré téc don gian, nhanh
chéng va hiéu qua vi khong phai st dung khang
sinh sau khi déng nubi cdy va sb lan cdy truyén
dé kht khuén it hon so v6i khi xdm nhiém mAiu
md véi dich khuén.

5. KET LUAN

Tu két qua thu dude, ching t6i nhan xét
day 1a mét quy trinh chuyén gen nhanh chéng,
cho hiéu qua cao trong viéc cam ng tao ré téc
khd qua ring da duge thiét 1ap bang cach tiém
vi khuéin vao phén tru duéi 14 mim cta cay in
vitro 7 ngay tudi. Ty 1é mAu cam dng tao ré téc
dat tit 69,63 - 73,33%. V6i tan sudt bién nap gen
e-gfp 46,7%, 30 dong ré téc khé qua ring thudc
4 nhém kiéu hinh ré khac nhau da dugc tao ra.
Kiém tra PCR v6i 4 dong ré dai dién cho 4 nhém
kiéu hinh cho phan tng duong tinh véi gen muc
tiéu rolA va am tinh véi gen virD. Cac dong ré
téc thu nhan dugc sinh trudng tét trén moéi
trudng dinh dudng khéng can bd sung chit diéu
hoa sinh trudng thuc vat, diéu nay md ra trién
vong loai bd hoan toan cic chit kich thich dung



cho nganh san xu&t sinh khéi va cac hgp chat
thii cap ti t& bao thuc vat.
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