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ABSTRACT

Regeneration of whole viable plants from hairy root cultures, which were established
from transformation with Agrobacterium rhizogenes, has been reported in a number
of plant species. Such transgenic plants frequently show a very characteristic
phenotype, different from their normal counterparts. Therefore, scientists have been
studying on production of transformed roots for creating transgenic ornament plants.
In this study, several factors affecting A. rhizogenes C26 mediated genetic
transformation in Catharanthus roseus VINO77, i.e. cell density of Agrobacterium
rhizogenes C26 suspension, infection time, co-cultivation time, illumination conditions
and culture media, were investigated. The results indicated that cell density of
bacterial suspension, infection time, co-cultivation time, and culture media were
important factors that had positive effects on the formation of hairy root at
appropriate conditions. It was suggested that leaves of C. roseus VINO77 soaked in A.
rhizogenes C26 suspension at cell density of 0.2 (ODsoo nm) for 10 minutes and co-
cultivated on %2 White medium in the dark condition for 6 days resulted in the most
effective hairy root formation. Illlumination with fluorescent white light was found to
inhibit hairy root formation in co-cultivation period but able to induce this process
during the bacterial elimination step. The transgenic hairy root lines were confirmed
by polymerase chain reaction (PCR) using rolB specific primers.

TOM TAT

Tdi sinh cdy tir nudi cdy ré to qua qud trinh blen nap bing Agrobacterium rhizogenes
dd dwoc thiee hién trén nhiéu giong cdy trong. Nhimg cdy trong chuyén gen ndy
thiong mang cdc kiéu hinh ddc trung khdc biét voi cdc cdy binh thuong khdc. Vi vdy,
cdc nha khoa hoc da nghién ciru san xudt ré cdy chuyén gen nham tao ra cdc giong
cdy hoa canh méi. Trong nghién ciru ndy, dnh huong ciia mot $6 yéu 16 nhw mdt s6 té
bao trong huyén phi vi khuan, thoi gian gdy nhiém, thoi gian i cam umg, cuong do
chiéu sdng va méi truong nudi cdy lén qud trinh bién nap di truyén nho vi khuan A.
rhizogenes C26 trén cdy dira can Catharanthus roseus VINO77 da diwoc khdo sdt. Két
qua da cho thay mdt so te bao, thoi gian gay nhiém, thoi gian i cdm ung va moi
truong nudi cay la cdc Yéu 16 quan trong cé thé kich thich si hinh thanh re to o cdc
diéu kién thich hop. Ld dira can ngdm trong huyén phit vi khudn cé chi s6 ODsoo mm 0,2
trong 10 phit va u cam g trén moi truong 1/2 White ¢ diéu kién ti trong 6 ngay
cho hiéu qua hinh thanh ré to cao nhat. Viée chiéu sang bang den huynh quang cd tdc
déng irc ché si hinh thanh ré to & giai doan i cdam ing nhung lai ¢6 thé thiie day qua
trinh ndy khi ap dung ¢ budc loai bo vi khudn. Céc dong ré to chuyén gen da duoc
kiém chitng nho ky thudt PCR véi cdp méi chuyén rolB.

Trich dan: Nguyén Nhu Nhut va Bui Vin Lé, 2016. Anh hudng cia mot sé yéu té 1én sy cam tng ré to ciy
dua can (Catharanthus roseus) cua chung Agrobacterium rhizogenes C26. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 44b: 96-103.
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1 GIOI THIEU

Agrobacterium rhizogenes 1a loai vi khuan co
kha nang chuyen gen boi plasmid Ri ciia né vao té
bao thuc vat. Té bao thyc vat sau khi duoc chuyen
gen s& phat sinh thanh r& to véi nhidu dic diém nbi
bat nhu ting truéng nhanh, on dinh vé& mat di
truyén va sinh hoa... nén dugce chu y nhidu trong
cac linh vuc nghién ctru co ban va tng dung ciia ré,
nhét 1a trong cac nghién ctru thu nhan hop chat thu
cap (Tzfira ~and Citovsky, 2008; Wang, 2006).
Ngay nay, ré chuyén gen bang A. rhzzogenes con
duogc tng dung trong linh vic tao giéng cdy trong
moi, bao gdm nhiéu loai ciy c6 gia tri cao. Cay
dugc tai sinh ¢6 kiéu hinh thay doi tiiy theo timg
dong & to khac nhau (Suza et al., 2008). Pic diém
nay da duoc cac nha nghién ctru déc biét chu trong
trong tao gidng cdy hoa canh nham tao ra nhiing
gidng cay c6 dac diém méi va la dap ng cho nhu
cau xa hoi va gop phan phat trién nong nghiép do
thi (Goraj-Koniarska et al., 2015).

Qué trinh chuyén gen cua A. rhizogenes vio té
bao thyc vat 1a mot qua trinh ngau nhién. Pic diém
ctia 1é to ciing nhu ciy tai sinh tir ré to phu thudc
vao vi tri ciing nhu s lugng ban sao cta gen duoc
chén vao by gen thuc vat chu (Chandra et al.,
2013). Chinh vi vdy, viéc thu nhan dwgc nhiéu
dong & to tir cac loai hoa canh khac nhau bing
nhitng chung A. rhizogenes khac nhau luén 1a budc
dau tién dugc cac nha nghién ciru quan tam. Tuy
nhién, theo cac béo cdo trudc day di cho thdy hiéu
qua cam Ung tao ré to ciia A. rhizogenes chiu anh
huéng cia nhiéu yéu té khac nhau nhu mat sb té
bao vi khuén trong huyén phu khi giy nhiém, thoi
gian gy nhiém, thoi gian & cam tmg, ché do chiéu
sang, moi truong nudi cdy... (Ciftei, 2012). Sy anh
huéng cua cac yéu td nay con tily vao sy da dang
cua chung A. rhizogenes va loai thyc vat cha
(Tzfira and Citovsky, 2008; Wang, 2006).

Cay dua can (Catharanthus roseus) 1la mot
trong nhing cdy hoa canh da dang vé mau sic va
hinh thai. Ching c6 thé duoc trong rong rdi ¢ nhidu
diéu kién khac nhau, d& cham soc va thoi gian cho
hoa dai nén rat duoc ua chudng dung trong trang
hoang nha ctra va cac cong trinh c6ng cong (Mujib
et al., 2012). Xu hudng tao giong cdy hoa canh
moi, bao gom ca cdy dra can, thong qua 1é to dang
dugc xem la huéng nghién cru tiém ning mang lai
gia tri kinh té cao. Do d6, trong nghién ciru nay,
cac diéu kién cam tmg tao r& duoc khao sat nham
g6p phan hoan thién quy trinh thu nhén ré to tir cay
dira can dé phuc vu cho nghién ciru tao giéng ciy
dira can m6i sau nay.
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2 PHUONG PHAP NGHIEN CUU
2.1 Chiing vi khuin va mAu thye vét in vitro

Chung A. rhizogenes C26 duoc cung cap boi
phong thi nghiém ciia B mén Cong ngh¢ sinh hoc
(Truong Pai hoc Khoa hoc Ty nhién Thanh phé)
Ho6 Chi Minh). Ching vi khudn nay dwgc phan lap
tir dt ving ré cua cay ho dau ¢ Viét Nam. Chung
A. rhizogenes C26 dwoc nudi cdy va bao quan trén
moi truong thach Yeast Mannitol Broth (YMB)
(Danesh et al., 2006). Chung vi khudn dugc nudi
cdy trén moi truong YMB trong 48 gid ¢ didu kién
25°C va léc 180 vong/phut. Dung dich vi khuén sau
khi nudi cdy c6 ODgoonm khoang 1,7-1,8 dugc pha
lodng dé dung lam huyén phu vi khudn dé giy
nhiém.

Hat giéng dura can VINO77 dugc cung cép boi
Cong ty hat gidng hoa Viét Nam FVN (thanh phd
Hb Chi Minh). Cay dira can in vitro dugc chudn bi
bang cach khir tring bé mit hat theo Zargar et al.
(2010) nhu sau: rira hat duéi voi nuéc sach rdi
ngam hat trong dung dich NaOCl 5% trong 30
phiit, sau d6 rira hat bang nudc cit vo tring trong
4-5 1an. U hat trén méi trudng Murashige & Skoog
(Wang, 2006) ban dam dac (1/2MS) ¢ nhiét do
25°C trong diéu kién t6i. Sau 5 ngay 0, chuyén ciy
mam sang ché do chiéu sang 1500 lux (16
gio/ngay). Sau 8 tuan nudi cdy, cdy cao khoang 5-7
cm va c6 duoc 4-5 cap 14 that da phat trién s& duoc
ding dé lam nguyen lidu gay nhiém.

Hinh 1: Cay dira can VINO77 in vitro 8 tuin tudi
2.2 Gay nhiém cam ing tao ré to

Quy trinh giy nhiém dugc thyc hién theo
Yoshimatsu et al. (2004), Wang (2006) va AL-
Yozbaki et al. (2015). Cac mo 14 that tr cdy Dura
can in vitro dugc tao vét thuong béng dao mb
ngang qua gan chinh cta la. Sau d6, mau dugc cho
vao huyén phu vi khuén c¢6 bd sung acetosyringone
50 uM va ngdm trong 5 phit. Lam kh6 mau béng
gidy thdm roi U cam ung trén moi trudng 1/2MS



Tap chi Khoa hoc Truong Pai hoc Can Tho

trong t6i trong 7 ngay ¢ 25°C. Tién hanh loai
nhiém vi khuén bang cach chuyén mau sang moi
truong 1/2MS c6 bd sung cefotaxime 500mg/lit va
u trong t01 trong 7 ngay ¢ 25°C. Sau 7 ngay,
chuyen mau sang moi truong 1/2MS va tiép tuc o
trong t6i trong 7 ngay ¢ 25°C. RéE to duoc hinh
thanh sau 2-3 tuan gdy nhiém. Mdi nghiém thirc
gém 100 mau 14 va duoc lap lai 3 lan. Ghi nhén sb
mau hinh thanh ré sau 3 tuin giy nhiém. Ty 1& mau
hinh thanh r& to (%) 1 s6 mau hinh thanh ré to/sd
mau gy nhiém.

2.3 X4c nhan ré chuyén gen bing k¥ thuat PCR

Cit lay ré to dé ly trinh DNA theo phwong
phap cetyltrimethylammonium bromide (CTAB)
(Porebski et al., 1997) xac dinh sy hién dién
ctia gen rolB (c6 ngudn gdc tir trén plasmid Ri cua
vi khuin) bang cach khuéch dai cac trinh tu voi
cip modi chuyén biét dugc thiét ké tir ving gen
rolB c6 sin pham khuéch dai 1a 430 bp co
trinh ty 5’-GCTCTTGCAGTGCTAGATTT-3’ va
5’-GAAGGTGCAAGCTACCTCTC-3* (Skata et
al., 2015). St dung cap mdi gen virC ¢6 san phim
khuech dai 1a 730 bp (cling co ngudn gde tir trén
plasmid Ri cta vi khuin nhung gen niay khong
duoc chén vao té bao thuc vat) trinh ty 5°-ATC
ATT TGT AGC GAC T-3’ va 5°’-AGC TCA AAC
CTG CTT C-3’ (Chang et al., 2005) dé do sy hién
dién cua 4. rhizogenes nhiém trong 1é to. Vi rolB,
chuong trinh khuéch dai 14 bién tinh DNA ban dau
trong 5 phut & 95°C; sau d6 1a 35 chu ky ctia bién
tinh trong 30 gidy ¢ 94 °C, bat cip trong 30 gidy &
54°C va kéo dai trong 1 phut & 72°C; két thiic qua
trinh bang cach 5 phut ¢ 72°C. Phan tng PCR véi
gen virC cling dugc thyc hién twong ty nhung nhiét
d6 bt cap 1a 40°C. San phdm PCR s& dwoc nhén
dién bang cach dién di trén gel agarose 1% véi dém
TAE 1X. Phat hién gen trén gel bang cach ngdm
trong dung dich ethidium bromide réi xem dudi
dén UV. Két qua dién di duoc so sanh gitra DNA ré
to, DNA cua ré khong chuyén gen tir cac ciy in
vitro, DNA plasmid Ri lam d6i ching duwong dwa
trén thang DNA chudn (Shakeran et al., 2015;
Tzfira and Citovsky, 2008; Wang, 2006).

2.4 Xirly s6 liéu

Sb 1ié}1 thu duqc tr ké:[ qua cac thi nghiém dugc
xu ly thong ké bang phan mém Microsoft Excel
2007, SAS 9.1 va duoc trinh bay dudi dang so
trung binh.
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3 KET QUA VA THAO LUAN
3.1 Anh huéng ciia mit s6 té bao huyén
phu chiing A. rhizogenes C26

Mat d6 té bao vi khuan trong huyen phu dung
dé gay nhiém 13 mot trong nhimg yéu t6 co tac
dong lén sy cam Ung ré to cua A. rhizogenes
(Yoshimatsu et al., 2004; Georgiev et al., 2007).
Trén cay dira can, trude day, voi cac chung vi
khuén khac nhau va glong diura can khéc nhau, cac
tac gia da s dung huyén phu vi khuan c6 ODgoo am
khong gidng nhau, thay d6i tir ODgoo am 0,5
(Peebles, 2008) va 0,5-0,7 (Hughes, 2003) véi
chung A. rhizogenes ATCC15834 cho dén ODgg0 nm
0,7 voi chung 4. rhizogenes C58C1 (Liu et al.,
2011). Pidu nay cho thiy tng v&i mdi glong
thuc vat chu, huyén phu ¢6 ODgoo nm thich hop dé
gdy nhiém khong giéng nhau giita cc ching vi
khuén khac.

Trong nghién ciru nay, két qua thu dugc khi
gy nhiém 1én mé 14 that tir gidng dira can VINO77
bang dich huyén phu chung 4. rhizogenes C26 cho
thdy khi ODgoo mm CUa huyén phu vi khuén & muc
0,2 thi ty 1& mau hinh thanh ré to ting lén c6 y
nghia (Bang 1). Ty 1& miu hinh thanh ré to &
ODs0o nm = 0,4 c6 tang hon so v&i & ODego nm = 0,2,
nhung sy khac biét nay 1a khong c¢6 ¥ nghia vé mat
thdng ké. Khi ODeoo nm 16n dén 0,6-1 thi ty 16 mau
hinh thanh r& to c6 xu huéng giam dan. Bao céo
gan day ctia Petrova ef al. (2013) khi cam tng 1é to
trén cay kim sa (4drnica montana L.) bang ching A.
rhizogenes ATCC15834 cho théy két qua ciing
tuong tu, khi tang ODgoo nm 1én dén 0,8 thi hiéu qua
cam ung 1é to ciing tang theo, tuy nhién, khi tiép
tuc tang 1én 0,9 thi khong co6 su khéc biét c6 y
nghia so vdi ODeo nm= 0,8. Cling st dung ching 4.
rhizogenes ATCC15834, sy cam tUng ré to tir cdy
rau sam (Portulaca oleracea) tang theo ODgoo nm
0,2-0,6 nhung sau d6 giam xudng khi tiép tuc ting
ODe0o nm 160 0,8 (Pirian ez al., 2012). Ngoai ra, két
quéa quan sat cho thay khi ODgo nm > 0,2 dd xay ra
hién twong phat trién qua mirc cua vi khuan khi u
cam tng gy ra thbi tng miu hang loat va cudi
cung 1a 1am giam ty 1& miu hinh thanh ré to. Khi
ODeoo nm cang cao khong nhirng khong lam tang ty
1¢ mau hinh thanh ré to ma con lam cho cic miu ré
to thu dugc ciing kho loai nhiém hét vi khuén du st
dung khang sinh cefotaxime ¢ ndng do cao (900
mg/l). Diéu nay trudc diy timg dugc Petrova et al.
(2013) ghi nhan.
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Bang 1: Anh huéng ciia mat d9 té bao chiing
Agrobacterium rhizogenes C26 Ién ty 1€
mau hinh thanh ré to

OD60onm Ty 1é miu hinh thanh ré (%)
0,1 1,7f
0,2 33,3abcd
0,4 35,3ab
0,6 32,3bed
0,8 30,3cde
1,0 30,7cde

Ghi chi: Cac tri trung binh trong cung 1 cgt ¢6 cdc chi
cdi theo sau giong nhau thi khdac biét khong co y nghia
thong ké ¢ p=0,05

Két qua nay di cho thiy mat s§ té bao cua
huyén phu chung A. rhizogenes C26 thich hop dé
gay nhlem 1én giong dura can VINO77 1a ODsgoonm=
0,2. Mat sb ciia huyén phil nay thp hon so véi két
qua cuia chung A. rhizogenes ATCC15834
(Peebles, 2008; Hughes, 2003) va ching A.
rhizogenes C58C1 (Liu et al., 2011) dung cam Ung
1é to trén ciy dira can hay ciia ching A. rhizogenes
ATCC15834 dung cam tmg ré to trén cdy kim sa
(Petrova et al., 2013). Theo Bivadi et al. (2014), su
khac nhau nay c6 thé 1a do tinh nhay cua thuc vat
cht véi chung vi khuan xdm nhidm. Theo d6, co
thé gidng dira can VINO77 nhay vé6i chung A.
rhizogenes C26 di dan dén mat s6 vi khudn can
thiét dé gay nhiém thap.

3.2 Anh huéng ciia thoi gian giy nhiém

Ngoai mat sb t& bao trong huyén phu 4.
rhizogenes, thoi gian gy nhiém mau thuc vat véi
huyén phu vi khuan ciing nhu thdi gian U cam tng
sau d6 ciling la nhimg yéu t6 c6 anh hudong dén ty 18
mau hinh thanh ré to (Brijwal and Tamta, 2015;
Karmarkar and Keshavachandran, 2001). Thoi gian
gay nhiém 1a thoi gian can thiét dé vi khuan c6 the
tiép xtc voi té bao thuc vat chu & vi tri bi ton
thuong. Trong nghién ctru nay, mau mo 14 cay dira
can VINO77 sau khi duoc tao vét thuong dugc gay
nhiém bing cich ngdm trong huyén phu A.
rhizogenes C26 c¢6 ODgoo nm 0,2 v6i thoi gian khac
nhau (Bang 2). Két qua thu dwoc cho thdy anh
huong cua thoi gian gay nhidm c6 sy tuong dong
v6i anh hudng cua mat s6 té bao 1én sy cam ung
tao ré to. Theo d0, khi ting thoi gian gdy nhiém tir
1 dén 10 phut thi ty 16 mau dap tmg ciing ting theo.
Tuy nhién, thoi gian gdy nhiém kéo dai hon 10
phut s& gdy ra hién tugng mau chét do sy phat trién
quéa mirc cta vi khuan sau do.
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Bing 2: Anh huéng cia thoi gian ngim miu
v6i huyén phu ching Agrobacterium
rhizogenes C26 1én ty 1€ mau hinh thanh re

Thoi gian gy nhiém Ty 18 miu hinh thanh

(phiit) ré (%)
1 32,0bed

5 33,7bd
10 37,0a
15 29,7cdef
30 28,0def
45 27,3def
60 21,9g

Ghi chi: Cac tri trung binh trong cing 1 cot c6 cdc chir
cdi theo sau giong nhau thi khdc bi¢t khong co y nghia
thong ké ¢ p=0,05

Trudc day, nhiéu bao céo da cho thdy thoi gian
gdy nhiém thich hop tiy thudc vao chung vi khuin
cling nhu loai thuc vat. Cung cam {ng 1é to trén
cdy hoang lién gai An Do (Berberis aristata DC.),
thoi gian gay nhiém thich hop 1a 4 gié véi ching 4.
rhizogenes MTCC532 trong khi véi chung A.
rhizogenes MTCC2364 la 3 gio (Brijwal and
Tamta, 2015). Theo bao céo cia Karthikeyan et al.
(2007) véi chung A. rhizogenes ATCC15834, thoi
gian gy nhiém thich hop trén cdy dau phong la 5
phut nhung thoi gian gay nhiém trén cdy rau sam la
20 phat (Pirian et al, 2012) hay trén cay
Holostemma adakodien K. Schum 1a 30 phut
(Karmarkar and Keshavachandran, 2001). Két qua
thu dwoc trong nghién ctru nay cho thiy thoi gian
gy nhiém thich hop cho giéng dira can VINO77
véi ching 4. rhizogenes C26 1a 10 phaut.

3.3 Anh hwéng ciia thoi gian G cam vng

Thoi gian U cam tng 1a gian doan can thiét
trong phuong phap gdy nhidm truc tiép A.
rhizogenes 1€n mo thuc vat chu (Wang, 2006).
Trong thoi gian ndy s& xdy ra qua trinh chuyén gen
tir vi khuén vao té bao chii nhu chuyén T-DNA vao
té bao chu va chén T-DNA vao bd gen té bao chu.
Mbi ching vi khuan va mdi loai thyc vat chu khac
nhau s& co thoi gian @ cam tUng can thiét khac
nhau. V61 chung 4. rhizogenes ATCC15834, thoi
gian U cam mg thich hop dé thu nhan ré to trén cy
dau phong (Karthikeyan et al., 2007) va cay
Duboisia myoporoides (Yoshimatsu et al., 2004) 1a
2 ngdy trong khi trén cdy gidgo cb lam
(Gynostemma pentaphyllum) (Chang et al., 2005)
thi thoi gian nay 1a 2 tuan. Thoi gian thich hop dé
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cam Ung tao ré chuyén gen bang ching A.
rhizogenes MTCC532 tir cdy bach hoa xa
(Plumbago zeylanica L.) 1a 3 ngay (Sivanesan and
Jeong, 2009) trong khi véi ciy hoang lién gai An
Do 1a 2 ngay (Brijwal and Tamta, 2015).

Bang 3: Anh huéng cia thoi gian i cam dng 1én
ty 1€ mau hinh thanh ré to (%)

Thoi gian @ cAm ng Ty 1é mau hinh
(ngay) thanh ré (%)

1 17,7g

2 21,0ef

3 24,7def

4 27,0cde

5 30,3cd

6 36,0ab

7 36,7ab

Ghi chu: Cdc tri trung binh trong cung 1 cgt c6 cdc chik
cdi theo sau giong nhau thi khdc biét khong cd y nghia
thong ké ¢ p=0,05

Dé xé4c dinh thoi gian G cam ng thich hop tao
1& to chuyén gen tir mo 1a dira can VINO77 bang
chung A. rhizogenes C26, trong thi nghiém nay da
tién hanh thay doi thoi gian u cam tGng tir 1 dén 7
ngay (Bang 3). Nhin chung, két qua thu duoc cho
thdy ty 16 mau hinh thanh ré to ting theo thoi gian
U cam g tir 1 d&én 6 ngay. Thoi gian G cam (g
dai hon 6 ngay khong nhimg khong lam tang ty 1¢
mau hinh thanh ré ma mau con c6 biéu hién chét do
su phét trién qua mic cta vi khuén twong tu nhu
bao cdo cua Ho (1994). Ngoai ra, két qua quan sat
cling cho thiy mot sb mau ré to ciing trd nén yéu
hodc chét khi kéo dai giai doan nay. Theo két qua
nay thi thoi gian 0 cdm ung thich hop cho viéc cam
{mg & to tir mo 14 cua giéng dira can VINO77 12 6
ngay. Thoi gian nay dai hon so véi cam ung 1é to
tir mo seo cdy dira can bang chung 4. rhizogenes
R1000 (Zargar et al., 2010) va t&r mo 14 cdy dira
can bang chung chung A. rhizogenes C58C1 (Liu
et al., 2011). Hién tuong nay xdy ra cd thé do té
bao mo 14 tir gidng dira can VINO77 kho duge
chuyén gen hon so véi cac glong dira can cla cac
nhom tic gia trén da st dung dé nghién ctru. Ngoai
ra, kha nang chuyén gen ciia A. rhizogenes vio mo
seo xay ra dé dang hon v6i md 14 (Zargar et al.,
2010).

3.4 Anh huéng ciia cwong do chiéu sang
trong giai doan i cAm ung

Vai bao céo trude ddy cho thay anh sang c6 thé
anh huéng lén sy hinh thanh ré to béi A.
rhizogenes trén cdy dira can va cdy ca rot. Véi
ching 4. rhizogenes ATCC15834, sy cam tUng ré
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to thich hop trén cay dira can khi dwoc U trong tdi
24 gio trude khi chiéu sang 16 gid/ngay trong 2
ngay (Peebles, 2008; Hughes, 2003). Kha nang
cam g tao ré to ctia cac chiing A. rhzogenes Ads,
Adv, AG1 va Arif cao nht trén lat cit cu ca rot khi

giai doan cam tng duogc U trong t6i (Danesh et al.,
2006). Theo Karmarkar and Keshavachandran
(2001), khi dwoc gy nhidm tryc tiép voi cac chung
A. rhizogenes PcA4, ATCC15834 va A4 rdi i cam
g trong t6i, khong co su dap tmg tao ré trén cac
mau mé tir cay Holostemma adakodien K. Schum.
Trong khi d6, su chiéu sang nhe lai la diéu kién
thich hop dé thu nhan ré chuyén gen tor m6 than
cdy dwa bé (Cucumis melo L.) bang ching A.
rhizogenes ATCC8196 (Mohiuddin et al., 2011).
Qua d6 cho thdy cudng do chiéu sang thich hop dé
cam {mg tao ré to co thé s& thay doi tily theo loai
thuc vat chd va chung vi khuén.
Bang 4: Anh hwéng cia cwong do chiéu sang
trong théi gian G cidm ng 1én ty 1¢ miu
hinh thanh ré to

Cuwong do sang Ty 1é mau hinh thanh ré

(lux) %)

0 36,7a
500 24,7bc
1000 20,0bcd
1500 14,7cde
2000 8,7de

Ghi chi: Cac tri trung binh trong ciing 1 cot c6 cdc chir
cai theo sau giong nhau thi khac biét khong co y nghia
thong ké o p=0,05

Trong nghién ciru ndy, mau sau khi gy nhiém
dugc chiéu sang & cac cudng do khac nhau véi thoi
gian 16 gid/ngay trong sudt giai doan u cam ung.
Céc két qua thu dugc cho thiy ty 16 miu hinh thanh
r& da bi giam xudng co y nghia & tit cac cac ché do
chiéu sang tir 500 dén 2000 lux (Bang 4) so v&i khi
dugc 1 cam tmg trong téi. Cuong do anh sang cang
cao thi ty 1¢ mau hinh thanh ré to cang giam. Tuy
nhién, két qua nay cho thiy anh sang chi trc ché
mét phan kha ning cam Ung ré to ciia chung
A. rhizogenes C26 trén 14 cdy dura can trong khi sy
chiéu sang trong giai doan @ cam ung da wc ché
hoan toan kha ning cam tmg ré to cua ching 4.
rhizogenes ATCC15834 trén gidng cdy Lens
culinaris Medik (Dogan et al., 2005). Ngoai ra, so
v6i bdo cao cua Peebles (2008) va Hughes (2003),
dé tao r& to tir mo 14 cay dira can co thé can phai
c6 giai doan u cam ung trong t6i hoan toan trudc
khi tiép tuc U cam tmg & ché do chiéu sang
16 gid/ngay.
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3.5 Anh huéng cia cwong d chiéu sang
trong giai doan loai nhi€ém Agrobacterium
rhizogenes

So voi giai doan U cam Ung, sy chiéu sang
trong giai doan loai nhidm vi khuan A4. rhizogenes
c6 anh hudng tich cyc hon. Tuy nhién, ché do
chiéu sang ciing tiy thudc vao loai thuc vat khac
nhau. Vi vai loai thuc vat, viéc i mau trong toi dé
loai nhiém vi khuan lai 13 didu kién thich hop dé
thu nhan ré& chuyén gen. V&i chung A. rhizogenes
(€26, su chiéu sang nhe trong giai doan nay da lam
ting ty 1& mau hinh thanh ré to. Ty 1& mau hinh
thanh ré to tang tir 37,0% khi dugc U trong diéu
kién toi 1én 42,3% khi duoc 0 trong diéu kién sang
1000 lux vai 16 gio/ngay (Bang 5). Thém vao do
khi duoc chiéu sang & cudng d6 cao hon, ty 16 mau
hinh thanh ré to tuy c6 xu huéng giam hon so véi
cuong do chiéu sang 1000 lux nhung sy khac biét
nay la khong c6 ¥ nghia vé mat thong ké. Két qua
gdy nhiém trén lat cit ca rét bang bdn chung A.
rhzogenes A4s, A4v, AG1 va Arif cia Danesh et
al. (2006) ciing cho thdy & diéu kién chiéu sang
nhe khi loai nhi®m thi s miu hinh thanh r& cao
hon so v6i & diéu kién toi. Tir két qua nay cho thay
didu kién dwoc chiéu sang 1000 lux 1a thich hop
nhét trong giai doan loai nhidm vi khuan.

Bang 5: Anh hwéng ciia ché d chiéu sang trong
thoi gian loai nhiém Agrobacterium
rhizogenes C26 1én ty 1¢ mau hinh thanh

ré to
Cuong dj sang Ty 1¢ miu hinh thanh ré
(lux) (%)
0 36,7cde
500 38,0cde
1000 42 3ab
1500 41,3abed
2000 39,3abcde

Ghi chi: Cac tri trung binh trong ciing 1 c6t ¢6 cdc chi
cdai theo sau giong nhau thi khac biét khong co y nghia
thong ké ¢ p=0,05

3.6 Anh huéng ciia méi trwomng nudi cay

Céc bao céo trude diy da cho thiy mdi gidng
thuc vat va mdi chung vi khuan khac nhau c6 moi
truong thich hop dé cam ung tao ré to khac nhau.
Su khac nhau nay c6 thé 1a do dic trung sinh 1y va
bién dudng cia timg ching vi khuan va mé thyc
vat chu (Cift¢i, 2012). Trong da s6 cac bao céo,
mdi trudng duge su dung la moéi trudng MS hodc
B5 hodac White & néng d0 cac thanh phén dam dac
hoac ban dam dac. Chéng han nhu, méi truong MS
ban dam déac duoc dung dé thu nhan @ to tir cay
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dira can bang ching A. rhizogenes C58C1 (Liu et
al., 2011) trong khi moéi truong MS dam dac thich
hop hon khi giy nhiém v6i ching A. rhizogenes
R1000 (Zargar et al., 2010). Trudc do, Hughes
(2003) da sir dung moéi truong B5 dé ching A.
rhizogenes ATCC15834 cam tmg ré to trén md la
cay dua can. Trong nghién ctru nay, ching t6i da
tién hanh danh gia kha ning cam Gng tao ré to cua
chung A. rhizogenes C26 trén bon loai méi truong
khac nhau (B5, MS, SH va White) & muc néng do
cac thanh phan trong méi truong dam dic va ban
dam dic. Céc sb liéu thu duoc cho théy & tAt ca cac
moi truong co néng dd ban dam dic déu cho ty 1€
mau hinh thanh ré to cao hon c6 y nghia so v6i méi
truong c6 ndong do6 dam dic (Bang 6). Trong do,
cao nhét 12 & moi truong White ban dam dic. O
ndng d6 dam dic, moi truong White ciing cho ty 16
mau hinh thanh ré to cao hon so vé&i cic moi
truong dam dic con lai (dat 50,7%) nhung van thap
hon nhiéu so v&i & moi treong White ban dam dac
(dat 60,7%). Két qua thu dugc di cho thdy moi
truong White ban dam dac la moéi truong thich
hop dé cam tng tao r& tir mo 14 cdy dira can bang
chung 4. rhizogenes C26. Két qua nay ciing mot
lan nira cho thdy méi truong nudi cy dong vai
tro quan trong trong qua trinh cam tng tao ré cla
A. rhizogenes.

Bang 6: Anh hwéng ciia méi trudomg nudi cdy 1én
ty 1€ mau hinh thanh re to

Moéi truong nudéi Ty 1é mAu hinh thanh ré

cay (%)
B5 17,7gh
1/2B5 53,7bcd
MS 19,3gh
1/2MS 43,7¢
SH 30,7f
1/2SH 53,3bcd
w 50,7bed
12W 60,7a

Ghi chi: Cdc tri trung binh trong cung 1 cgt c6 cac chi
cdi theo sau giong nhau thi khac bi¢t khong co y nghia
thong ké ¢ p=0,05

3.7 Xac nhén ré to chuyén gen bing PCR

Qua phén tich san phém PCR (Hinh 2) da cho
thdy cac dong ré to dwoc kiém tra déu c6 chira gen
rolB tuong tng voi doan DNA duogc khuéch dai
v6i kich thude 430 bp. Trong khi do san phim
PCR cua gen virC c6 kich thudc 730 bp chi dugc
phat hién & mau DNA cuia vi khuin 4. rhizogenes
nhung khong tim thdy & cac méu ré to. Két qua nay
chung t6 cac dong ré to nay da duoc chuyén gen va
khong bi nhidm boi vi khuan A. rhizogenes.
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Hinh 2: Két qua phan tich PCR xac nhén ré& chuyén gen tir giong dira can VIN077 véi chiing
Agrobacterium rhizogenes C26. A: Xac nhén sy hién dién gen ro/B; gléng 1,2va3: ré to dwgc cam ng
bang chung A. rhizogenes C26; gleng 4: d6i chirng dwong rolB; giéng 5: ré cay khong chuyen gen;
giéng 6: nwéc va giéng 7: thang chuin; B: Xac nhén sy hién dién gen virC; giéng 1, 2 va 3: ré to dugc
cam ng bing chiing A. rhizogenes C26; giéng 4: doi chu’ng dwong virC; giéng 5: ré cAy khong chuyén
gen; giéng 6: nwéc va giéng 7: thang chuin

4 KET LUAN

Qua trinh chuyén gen cam tng tao ré to tir cay
dira can ciing chiu anh huéng cua nhiéu yeu tb
khéac nhau. Ket qua nghién ctru nay cho thay su
cam Ung tao ré to tir gidng dira can VINO77 bang
chung A. rhizogenes C26 chiu anh huong cua yeu
t6 mat do té bao trong huyén phu vi khuan (ODeéoo
am), thoi gian gy nhiém, thoi gian 0 cam Ung, ché
d6 chiéu sang va moi trudng nubi céy. Dleu kién
gdy nhidm thich hop dé thu nhan ré to tir gibng dira
can VINO77 bang ching A. rhizogenes C26 la
ODs00 nm 0,2 V6i thoi gian ngdm mau 1a 10 phut. Ty
18 mau hinh thanh ré& dat cao nhat khi mau duoc
cam g 6 ngay trong tbi va loai nhiém vi khuan &
diéu kién chiéu sang 1000 lux trén méi trudng
White ban dam dac.
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