Tap chi Khoa hoc va Phat trién 2015, tap 13, s 2: 264-271
www.vnua.edu.vn

J. Sci. & Devel. 2015, Vol. 13, No. 2: 264-271

NGHIEN CUU CHUYEN GEN RNAi QUA TRU!IG GIAN Agrobacterium tumefaciens
VAO Dendrobium Sonia DE TAO GIONG KHANG VIRUS KHAM VANG

Nguyén Xuéin Diing"", Duwong Hoa X6', Nguyén Thi Thanh Thio', Chu Hoang Ha’

"Trung tim Cong nghé Sinh hoc TP. Ho Chi Minh
*Vign Cong nghé sinh hoc, Vign Han lim KH & CN Viét Nam

Email: nguyenxuandung294@gmail.com

Ngay gui bai: 30.07.2014 Ngay chép nhan: 13.03.2015

TOM TAT

Nh&m tao dong lan khang CyMV (Cymbidium mosaic virus), protocorm like bodies (PLBs) clia lan Dendrobium
Sonia da dwoc gay nhiém v&i Agrobacterium tumefaciens C58 mang vector chuy&n gen RNAi dwoc thiét ké tor gen
ma hoa protein v (CP) clia CyMV. Sau d6, PLBs chuyén gen duwgc khir khuan véi cefotaxime 300 mg/l va sang loc
v&i kanamycin 500 mg/l. Két qua, da thu dwoc cac dong PLBs phat trién trén mai trwérng chon loc chira kanamycin
500 mg/l. Sy hién dién ctia gen muc tiéu trong cac dong PLBs nay da dwoc khang dinh bang PCR.

Ti khoa: Agrobacterium tumefaciens, chuyén nap gen, Dendrobium Sonia, RNA..

Studies on Agrobacterium tumefaciens - Mediated Transfer
of RNAi to Dendrobium Sonia for Resistance to CyMV

ABSTRACT

In order to produce a Dendrobium lines resistant to CyMV (Cymbidium mosaic virus), protocorm like bodies
(PLBs) of Dendrobium Sonia were infected with Agrobacterium tumefaciens C58 carrying plant transgenic vector
pK7GWIWG2 (Il)/CP, containing RNAI structure of coat protein gene (CP) alone or in combination with ORF2-4 gene
of CyMV. The transformed PLBs were disinfected with cefotaxime 300 mg/l and screened for kanamycin 500 mg/l.
Viable PLB-derived lines were obtained after the screening. The presence of the target gene in these lines was
confirmed by PCR.

Keywords: Agrobacterium tumefaciens, Dendrobium Sonia, CyMV, RNAI, transformation.

CyMV (65,7%) ma hoan toan khong bi nhiém véi
ORSV (Nguyén Xuan Diing va cs., 2009). Nhu
vay, néu khong ché dugec CyMV thi sé giai quyét

1. DAT VAN DE

Virus kham vang (Cymbidium mosaic virus
- CyMV) la mét trong nhiing virus gay hai phd
bién va nghiém trong nhat hién nay trén hoa lan
(Zettler et al., 1990). Ching giy nhiém trén tat
ca cac giong lan lai duge kiém tra & mot s6 ving

co ban dudc bénh virus d6i véi gidng lan nay. Hon
niia, bénh do virus giy ra dén nay van chua c6
thuéc dic tri. Bién phap chu yéu dé kiém soat
virus van 1a phong tranh, vi vay nhu ciu vé
trong lan chinh ctua Viét Nam. Mtc d6 nhiém giong lan c6 kha nang khang loai virus nay dang
14 van dé cap thiét.

Su can thiép RNA (RNAi) duge xem 1la mét

kha cao 6 cac ving c6 tiém ning san xuat hoa lan
16n nhu Thanh phd H6 Chi Minh, Da Lat va Ha

Nbi (Lé Thi Anh Héng va cs., 1999). So v6i nhiéu
giong lan khac, giong lan Dendrobium dudc tréng
6 Thanh phé H6 Chi Minh chi bi nhiém véi
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cd ché quan trong trong viéc khang lai virus &
thuc vat (Baulcombe, 2004). Vi vay, ky thuat
chuyén gen dua trén co ché can thiép RNA da
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duge tng dung dé tao gidng cdy trong khang
virus. Nhiéu giéng cdy trong khang dudc cac loai
virus khac nhau da dudc tao ra bang ky thuat
chuyén gen RNAi (Gottula and Fuchs, 2009). 0
Viét Nam cling da c¢6 mot s6 nghién ctu ting
dung ky thuat chuyén gen RNAi dé tao gidng cay
trong khang bénh virus nhu: thuéc 14 chuyén gen
khang virus kham dua chu6t (Cucumber mosaic
virus), khang virus kham thuéc 14 (Tobacco
mosaic virus) va khang doéng thoi ca hai loai
virus nay (Pham Thi Van va cs., 2008; Chu
Hoang Ha va cong su, 2009). Day 1 tién dé quan
trong md ra kha niang tng dung ky thuat chuyén
gen RNAI trén cac loai cay trong khac.

Dua trén nhiing két qua c6 dugec vé xay
dung quy trinh chuyén gen cho lan Dendrobium
khudn

tumefaciens (Nguyén Xuan Diing va cs., 2014)

Sonia  bang vi Agrobacterium
va thiét k& vector chuyén gen RNAi tit gen ma
héa protein vé (CP) ctia virus kham vang cta
cung nhém tac gia, nghién cttu nay dudc thuc
hién nhdm muc dich tao ra gidng lan
Dendrobium Sonia c6 kha nang khang virus
thong qua viéc chuyén cdu tric gen RNAi dugc
thiet k& tut gen CP cua virus kham vang

Sm/SpR LB

(Cymbidium mosaic virus) vao PLBs ctia gidng
lan Dendrobium Sonia.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

- Protocorm-like bodies (PLBs) c6 ngudn
gbc tu lat cit moéng than cua cay lan
Dendrobium Sonia in-vitro.
khuén
tumefaciens C58 mang vector chuyén gen thuc
vat pK7GWIWG2(I)/CP-CyMV. Vector nay
dugc thiét k& c6 chia cau tric RNAi ciia mot
phan doan gen thudc gen ma héa cho protein vo
(CP) ctia virus CyMV nham kich hoat co ché
lam im lang gen CP cua virus nay khi ching

- Chung i Agrobacterium

hién dién trong té& bao cdy chuyén gen. Trong
d6, phéan doan gen dugc dua vao vector nay cé
ngudn goc tit viéc khuéch dai trinh tu gen CP da
dugc tao dong cua virus CyMV véi ciap moi dic
hiéu F-CCP1 (5'-
CACCTGTCCGCCGCGCCTCTCTT-38) va R-
CCP1(5’-TCCGGCTAAGCATATTATGC-3) va
gin vao vector pPKTGWIWG2(II) bing ky thuat
Gateway.

_Xbal, 1759
attB1

CP-CymMV
attB2

.Xbal,2762

pK7GWIWG2(II)/CP_CyMV
11969 bps

CmR

Cp_CyMy attB2

attB1

‘Hindlll.5612

Hinh 1. CAu trac cua vector pK7GWIWG2(II)/CP-CyMV
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2.2. Phuong phap nghién citu

2.2.1. Nuéi cay ting sinh vi khudn

Vi khuén dudc tang sinh qua dém trong méi
truong LB (3ml) ¢6 bé sung ampicilin (50 mg/l),
spectinomicin (50 mg/l) va rifamicine (50 mg/l),
6 28°C, toc do lac 1a 200 vong/phit. Sau d6, hit
1ml dich tang sinh chuyén vao 29ml méi trudng
LB c¢6 b6 sung khang sinh nhu trén va tiép tuc
ting sinh qua dém & cung diéu kién va téc do
lic. Cac mAu vi khudn sau khi ting sinh dudc
st dung cho céc thi nghiém chuyén gen.

2.2.2, Truyén ciu tric RNAi cua gen CP vao

PLBs théng qua vi khuan A. tumefaciens

+ Chuan bi vi khudn cho chuyén gen

MAu vi khuéin sau khi tang sinh dudc kiém
tra OD dé dam bao gia tri OD niam trong
khoang tu 0,6-1, sau d6 tién hanh ly tdm thu
sinh khéi & 8.000 vong/phtt trong 15 phit. Sinh
kho6i vi khuén thu dude sau khi ly tdm dugc pha
lodng v6i moéi truong MS 16ng (cung thé tich
sung chit cam {ng

tang sinh) c¢6 bo

acetosyringone 6 néng d6 100puM.

+ Chuén bi PLBs va thuc hién nudi cdy chung

Tién hanh tach riéng ting PLBs ti cic cum
PLBs c6 ngudn goc ti 1at cit moéng than cta cay
lan Dendrobium Sonia in vitro. Viéc tach cac
PLBs dudc thuc hién trong méi truong MS 10ng.
PLBs sau khi tach duge ngdm trong méi trudng
MS + acetosyringone (100pM) trong 15 phut, &
25°C. Sau d6, PLBs dudc chuyén sang u tiép tuc
trong moi trusng MS + acetosyringone cé bd
sung thém vi khuén (da dudc chuén bi nhu trén)
trong 30 phiut & cing nhiét d6. Sau khi u, PLBs
dugc 1am khé nhe béng cach dit trén gidy tham
va chuyén sang nu6i chung trén méi trusng MS
rdn c6 b sung 0,3 mg/l BA, 1 mg/l NAA va
acetosyringone ¢ noéng do 100uM, U trong 3
ngay. Cac dia petri nudi cdy chung duge nudi
trong t6i ¢ nhiét d6 25 + 2°C, &m d¢ 55 + 5°C.

+ Loai vi khuan ti PLBs bang cefotaxime

Sau 3 ngay nudi chung véi vi khuin, PLBs
dugc rtia 3 1an véi nuébe cit vo trung va ria tiép
1 lan v6i méi truong MS 1éng c6 bd sung
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cefotaxime 6 néng d6 300 mg/l. Sau khi rta, lam
kho nhe bé mat PLBs bing gidy thadm va ciy lén
moi trusng MS rén c6 b6 sung 0,3 mg/l BA, 1
mg/l NAA va cefotaxime 6 néng do tuong tu nhu
mdi trudng 1éng. Cac dia petri déng nudi cay
dude nudi § diéu kién anh sang 2500 + 500 lux,
nhiét do 25 + 2°C, 4m d6 55 + 5°. MAu dugc theo
ddi va cdy truyén sang moéi trudng khu khudn
méi sau méi 7-10 ngay nudi cho dén khi khéng
con su hién dién cta vi khuén.

2.2.3. Sang loc PLBs mang c4u tric chuyén
gen biang kanamyecin

+ Khao siat anh hudng cua nong do
kanamycin 1én kha ndng séng cuia PLBs

Cac PLBs dugc nudi cdy trén moéi trucng
MS rin c6 bé sung 0,3 mg/l BA, 1 mg/l NAA va
kanamycin ¢ cac néng @6 0, 100, 200, 300, 400,
500 va 700 mg/l. Cac dia petri nudi cdy dudc
nudi trong diéu kién anh sang 2500 + 500 lux,
thoi gian chiéu sang 12 gio/ngay, nhiét do 25 +
2°C, 4m do 55 + 5°C. Ty 1é PLBs chét/séng dudc
theo dbi va ghi nhan theo thdi gian dé xac dinh
néng d6 kanamycin giét chét PLBs.

+ Sang loc PLBs mang cdu triic chuyén gen
bang noéng do kanamycin thich hop

Cac PLBs sach khudn dugc chuyén sang
sang loc trén moi trudng MS rin cé bé sung 0,3
mg/l BA, 1 mg/l NAA va néng dd kanamycin
thich hgp cho muc dich sang loc. Cac dia petri
nudi cdy dugdc nudi trong diéu kién anh sang
2500 + 500 lux, thoi gian chiéu sang 12
gid/ngay, nhiét do 25 + 2°C, 4m d6 55 + 5°C. Cac
mAu con séng dudc theo doi va cdy chuyén sang
mdi truong sang loc méi sau thai gian thich hgp
(dugc xac dinh trong thi nghiém khao sat nong
do khang sinh).

2.2.4. Phat hién gen muc tiéu trong cac
mau gia dinh chuyén gen

Cac mau chuyén gen sau khi sang loc trong
moi truong kanamycin thich hgp trong 6-8 tuan
duge tach mot phan, tién hanh trich ly DNA
téng s6 (st dung bo kit trich ly DNA: DNeasy
Plant Mini Kit, Quiagen) va kiém tra su hién
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dién ctia gen muc tiéu bang phan tng PCR véi
cip moi F-CCP1 (5-
CACCTGTCCGCCGCGCCTCTCTT-3) va R-
CCP1(5’-TCCGGCTAAGCATATTATGC-3’).
Pay 1a cip mbdi da duge st dung dé khuéch dai
doan gen muc tiéu st trude khi gin vao vector.

3. KET QUA VA THAO LUAN

3.1. Chuyén gen CP vao PLBs thong qua
Agrobacterium tumefaciens

3.1.1. Giai doan nuéi chung

Sau 3 ngay nudi cdy trén moi trudng nudi
chung (MS + 0,3 mg/l BA + 1 mg/ NAA +
100uM acetosyringone), PLBs trong ca hai
truong hop lay nhiém va khong lay nhiém véi vi
khuén déu ting trudng binh thudng va khéng cé
si khéac biét. Nhung & truong hgp dugc lay
nhiém, vi khuén phat trién tao thanh cac vong
khuén mau tring bao quanh PLBs. Trai lai, 6
cic mau khong dugc lay nhiém, hoan toan
khoéng c6 su xuét hién vong khuén (Hinh 2).

Giai doan lay nhiém déng vai tro hét sic
quan trong d6i véi su thanh céng cua cac thi
nghiém chuyén gen qua trung gian A.
tumefaciens. Cac yéu t0 lién quan dén hoat
dong ctia vi khudn va tang trudng cia miu ciy
can duge kiém soat hop ly dé ddm bao cho qua
trinh 1ay nhiém dién ra thuan lgi. Trong hau

hét cac trudng hgp, luén luén ton tai su doi lap
gitia hoat déng caa vi khuéin va su tiang trudng
cia mau cdy. Vi khudn hoat déng kém it giy
anh hudng dén ting trudng cia mau cay nhung
lai 1am giam kha ning chuyén gen. Trai lai, su
hoat déng manh cta vi khudn méc du lam ting
kha nang chuyén gen, nhung dong thdi ciing tc
ché su tang trudng cua mau cdy. Vi vay, diéu
quan trong 14 phai thiét 1ap moét quy trinh lay
nhiém dat duge su can bang theo huéng cé 1gi
nhat d6i véi hiéu qua chuyén gen. Két qua thu
dudc trong thi nghiém nay da thé hién duge diéu
néu trén, d6 1a vita dam bao dudc hoat dong ctia
vi khuéin, vita duy tri dudc su ting trudng cua
mau cay (PLBs).

3.1.2. Giai doan khir khuin

Sau khi da lay nhiém véi vi khuén, cac
PLBs dugc chuyén sang nudi cdy trén moi
truong kht khudn (MS + 0,3 mg/l BA + 1 mg/l
NAA + 300 mg/l cefortaxime) dé loai bo vi
khuén. Sau 7 ngay nudi cdy trén moi trudng
nay, hau hét cac PLBs van con séng va khong
con thdy su phat trién ctia vong khudn bao
quanh. Mot s6 PLBs con c6 thé tiép tuc tang
trudng trén méi truong khi khuén dén ngay thi
14. Tuy nhién, bén canh d6 van c6 mot s6 PLBs
bi chét (Hinh 3).

Hinh 2. PLBs ctia Dendrobium Sonia tang truéng
trén moi truéng nudi chung sau 3 ngay

Ghi chii: A. Déi chiing (khéng ngdm véi vi khuan); B. Lay nhiém (ngam vdi vi khudn)
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Hinh 3. PLBs ctia Dendrobium Sonia ting truéng trén méi truong khit khuin
sau 7 ngay (A) va 14 (B) ngay nubi cay

Thong thudng, d6i v6i moét thi nghiém
chuyén gen, dé loai hoan toan vi khuédn trong
giai doan lay nhiém cdn c6 mot nong do
cefotaxime vita diét duge hét vi khuén vita dam
bao dudc kha ning séng cha mé. Trong thuc
tién, su lya chon ludén duge cAn nhic theo huéng
uu tién cho viéc loai vi khuadn. Mot ndng do
cefotaxime loai duge hoan toan vi khuén véi ty
1é mau séng khong cao dé dang dudc chap nhan
hon mét néng dé cho ty 1& mau séng cao nhung
c6 kha niang diét khudn th&p. Nong do
cefotaxime st dung trong thi nghiém nay dap
tng dugc yéu cau dat ra; dé 1a c6 kha nang loai
trit hoan toan vi khuén sau giai doan lay nhiém,
dong thoi ciing duy tri dude kha niang sdng cua
PLBs 6 mot ty 1& chap nhan dudgce (khoang tit 50
dén 80%).

3.2. Sang loc mau gia dinh chuyén gen

3.2.1. Anh hudéng cua néng dé kanamycin
1én kha néing séng ctia PLBs

Sau 10 ngay nudi cdy, tat ca PLBs van séng
s6t trén méi trudng b6 sung kanamycin & tat ca
cac néng do. Tuy nhién, sau 20 ngay nudi ciy,
bat d4u c6 hién tugng chét ciia PLBs xay ra trén
cac mdi truong c6 nong d6 kanamycin ti 400 -
700 mg/l, ty 1é& chét cao nhat 1a 36,67% & noéng
d6 kanamycin 700 mg/l. O thdi diém 40 ngay
nudi cay, hién tugng chét PLBs x4y ra manh mé
hon. Ngay cad 6 cac mdi trudng cé noébng do
kanamycin th4p hon 400 mg/l ciing c6 PLBs bi
chét v6i mot ty 18 nhat dinh, nhung van cé gia
tri cao nhit & néong do kanamycin 700 mg/l
(Bang 1).

Bang 1. Anh hudng ctia néng do kanamycin dén ti 1&é chét cia PLBs

Néng d6 kanamycin

Ty 1& mau chét theo thdi gian (%, ngay sau cy)

(mg/) 10 20 40

0 0,00 0,00a 0,00a
100 0,00 0,00a 10,00a
200 0,00 0,00a 3,33a
300 0,00 0,00a 3,33a
400 0,00 10,00b 23,33b
500 0,00 13,33b 43,33b
700 0,00 36,67¢ 93,33¢
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Kanamycin thudng dudc st dung dé sang
loc cay chuyén gen trong cac thi nghiém chuyén
gen thuc vat. Mo cdy chua dudc chuyén gen
(khong c6 gen khang kanamycin) sé chét sau
moét khodng thoi gian nudi cdy nhat dinh trong
cac méi trudng cé b sung khang sinh. Tuy
thuodc vao noéng do khang sinh trong méi trudng
nudi cdy ma cac mo cdy sé phat trién, phat trién
cham hay chét hoan toan sau cac khoang thoi
gian khac nhau. Chi ¢6 cac mé cdy dudce chuyén
gen thanh cong (c6 mang gen khang kanamycin)
méi c6 thé ton tai va phat trién trén méi trudng
c6 chat nay. Tuy nhién, néu st dung noéng do
khang sinh qua thap hay qua cao déu sé cho
nhiing két qua khéng t6t, &nh hudéng dén hiéu
qua chon loc mé chuyén gen hoic gay lang phi.
Vi vay, can tim ra néng 6 kanamycin thich hgp
cho muc tiéu chon loc mé chuyén gen. Trong thi
nghiém nay, hiéu qua giy chét PLBs ctia 6 néng
do kanamycin st dung dugc phan chia tuong doi
rd6 thanh 3 mtc: thap (100-300 mg/l), trung binh
(400-500 mg/l) va cao (700 mg/l). Cac noéng do
kanamycin hiéu qua thap khoéng phu hdp vdéi
muc dich chon loc trong khi khodng nong do6 cho
hiéu qua trung binh c6 thé dudc st dung dé
sang loc so bd trude khi chuyén sang sang loc
chinh thiic véi cac nong do c6 hiéu qua cao.

3.2.2. Sang loc mau gia dinh chuyén gen

Sau khi dudc loai sach khéi vi khuén, cac
PLBs duge chuyén sang méi trudng sang loc
mau gia dinh chuyén gen (MS + 0,3 mg/l BA + 1
mg/l NAA + 500 mg/l kanamycin). Qua trinh
sang loc v6i kanamycin dude thuc hién trong hai
giai doan. Giai doan d4u tién hanh sang loc véi
kanamycin 6 néng d6 500 mg/l (day 1a noéng do
duge danh gia 1a c6 hiéu qué gay chét PLBs &
mtc trung binh. Mic du 6 néng do nay, viéc
sang loc c6 thé chua dat yéu cau (c6 thé bd sot
mét s6 PLBs khong chuyén gen c6 stic séng cao)
nhung dadm bao chic chin cac PLBs mang gen
muc tiéu cé stic song yéu khong bi giét chét.
Giai doan tiép theo la sang loc v6i khang sinh 6
néng d6 700 mg/l.

Két qua, sau 60 ngay nudi cidy trén méi
trudng c6 bé sung 500 mg/l kanamycin, hau hét
cac PLBs d6i chting khong chuyén gen déu chét.
Trai lai, & truong hop c6 chuyén gen, bén canh
mot s6 PLBs chét van con mot s6 PLBs séng
(Hinh 4). Cac PLBs song trong trudng hop nay
chi dudec xem 1a cac mau gia dinh chuyén gen
tam thoi. P& khéng dinh chic chin, vé nguyén
tic, cAn phai sang loc tiép giai doan hai dudi ap
Iuc khang sinh cao hon truéc khi tién hanh
kiém tra sy hién dién ciia gen muc tiéu. Tuy

Hinh 4. PLBs cua Dendrobium Sonia nubi ciy

trén moi truong sang loc c¢6 500 mg/l kanamycin sau 60 ngay

Ghi chii: A. Déi chiing (khéng chuyén gen), B. Chuyén gen
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500 bp

~Z000p

Hinh 5. K&t qua dién di sin pham PCR dé phat hién gen muc tiéu

trong mAu gia dinh chuyén gen

Ghi chu: 1-6. MAu gia dinh chuyén gen; 7. Péi chiing khéng chuyén gen; 8. Péi chiing 4m khong ¢6 mau; 9: Poi chitng duong

(khuén lac vi khudn mang gen muc tiéu); 1. Thang DNA chuén

nhién, dé rut ngin thsi gian nghién ctu, viéc dé
da dugc thuc hién truc tiép trén cac PLBs thu
dugc 6 giai doan nay.

3.3. Kiém tra su hién dién ctia gen muc tiéu

Sau khi sang loc, cac PLBs duge dung dé
trich ly DNA va thuc hién phan tng PCR véi
cip mdi F-CCP1 va R-CCP1. Day 1a cap mdi da
duge st dung dé phan lap doan gen muc tiéu
lam ngudn vat liéu cho viéc thiét ké& vector
pK7GWIWG2(II)/CP. Né&u két qua PCR bing
cip mdi nay cho két qua duong tinh va san
pham khuéch dai c¢6 kich thudc ding theo tinh
toan thi PLBs tucng ting chic chin c6 mang gen
muc tiéu. Theo tinh toan ly thuyét, san phim
khuéch dai ding sé c6 kich thuée khoang 450bp.

Két qua, da thu duge 1 phan doan DNA 6
vi tri gitta 400 va 500bp so véi thang chuén.
Nhu vay, cac PLBs tuong @ng véi vi tri ¢6 phin
doan DNA nay chéc chin c6 mang gen muc tiéu
(Hinh 5).

Két qua nay cho thdy viéc chuyén cdu tric
gen muc tiéu vao PLBs da c6 thé thanh cong.
Tuy nhién, day chi 1a két qua budec dau, con cin
phai thuc hién céc thi nghiém tiép theo dé
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chting minh cho sy hoat déng ctia c4u tric gen
nay trong cac dong PLBs chuyén gen.

4. KET LUAN VA DE NGHI

4.1. K&t luan

Da thu dugc PLBs cua Dendrobium Sonia
mang ciu triuc RNAi ctia gen CP tit virus CyMV
bing phuong phap chuyén gen qua trung gian
A. tumefaciens C58.

4.2. Dé nghi

Nubi cdy PLBs chuyén gen thanh cay lan
hoan chinh, dong thdi tién hanh danh gia kha
ning khang virus ctia cay lan chuyén gen dé thu
nhan giéng lan khang virus.
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