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TOM TAT

Hién twong vo phdi & cay cam quyt thweng cho qua khong hat, kich thwéc nhé va chat lwong kém. Nguyén
nhan la do khong cé sy phat trién cta phdi nén bau nhuy khong tdng hop dwoc auxin hodc néng do auxin qua thap
khong du kich thich dwgrc qua phat trién binh thudng. Trong sé cac bién phap tao gidng cam quyt khéng hat nhuw lai
xa, tao dong tam bdi, tao dot bién, viéc chuyén gene man cam auxin hoat déng dac thu bau nhuy da mé ra hvéng
m&i trong tao gibng cam quyt khong hat. Trong nghién ctru nay, vector pDU04.4522 mang gene man cdm auxin
(INO-rolB) chiu sw kiém soat ctia promoter ddc thi bau nhuy (INO) dwoc chuyén vao tru trén [4 mam cac giéng quyt
Pwong Canh va cam Vinh théng qua vi khudn Agrobacterium tumerfaciens ching C58. Nhdm xac dinh didu kién tdi
wu cho viéc chuyén gene INO-rolB vao hai gibng quyt Bwérng Canh va cam Vinh 4 thi nghiém da dwoc tién hanh tap
trung vao giai doan déng nudi cdy. Két qua da chuyén thanh cong gen man cadm auxin (INO-rolB) vao gibng quyt
Pwdng Canh va cam Vinh théng qua vi khuan A. tumefaciens chiing C58. Hiéu qua chuyén gene dat cao nhét & giai
doan ddng nudi cdy, trong méi trwdng bd sung 50 — 100uM acetosyringone va 2 mg/l NAA & 22°C trong 3 ngay.

Tu khéa: Acetosyringone, chuyén gene, cam quyt vo phdi, vi khuén A. tumerfaciens , INO-rolB gen.

Study on The Transfer of Auxin Susceptible Gene (Ino-Rolb)
into Duong Canh Mandarin and Vinh Orange

ABSTRACT

The apomixis phenomenon in citrus often leads to small, seedless and poor quality fruits. It is due to no or very
less auxin is synthesized in the ovary leading to the abnormal development of embryo. Therefore, the fruits can not
develop normally. Of many different strategies for seedless breeding in citrus such as outcrossing, triploidy,
mutagenesis, the transfer of auxin-sensitive gene particularly expressed in ovary is a very useful approach. In this
study, the vector pDU04.4522 carrying the auxin-sensitive gene (INO-rolB) working under the control of INO promoter
was transferred into Duong Canh mandarine and Vinh orange. In order to identify the optimal conditions for gene
transfer, four experiments focusing on the co-culture stage were carried out. Results showed that the auxin-sensitive
gene INO-rolB was sucessfully transferred into the cotyledon of Duong Canh tangerine and Vinh orange. The
optimal conditions for high efficiency of gene transfer in co-culture medium were at 22°C for 3 days in the presence
of 50 - 100uM acetosyringone and 2 mg/l NAA.

Keywords: Acetosyringone, Agrobacterium tumerfacies, auxin-sensitive gene (INO-rolB), co-culture, gene
transformation.
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1. DAT VAN DE

Cam quyt 12 cAy 4n qua c6 mui quan trong &
nuéc ta. Tuy nhién, nhiéu gidng cam quyt dang
trong déu cé nhiéu hat. Piéu nay da lam giam
chét lugng, gia tri thuong pham khi an tuosi, ché
bién hay xuit khau, dic biét sang cac thi trusng
khé tinh nhu My, Nhat Ban va cac nude chau Au.
Vi thé, viéc chon tao ra cac giéng cam quyt khéng
hat 14 nhu cdu c4p thiét hién nay.

Dé tao gidng cam quyt khong hat, ngusi ta
st dung nhiéu bién phap nhu: lai xa, xu 1y dot
bién tao dong da boi bing colchicine, lai cay ti
boi v6i cay ludng boi dé tao cAy tam boi, nudi cdy
t& bao ndi nhi dé tao ciy tam boi. Tuy nhién,
cac phuong phap trén thuong tén nhiéu thdoi
gian, thiéu tinh dinh huéng nén két qua chon
loc thap va khéng 6n dinh.

Nghién ctiu ctia Nitsch (1970), Monselise
(1979), Wilson (1983), Hedden (1997), Rotino
(1997), Donzella (2000) thdy rang: & nhiéu loai
ciy vo phéi viéc tong hgp auxin trong bau nhuy
xAy ra & giai doan s6m, véi lugng da 16n, c6 thé
kich thich dugec qua phét trién ma khéng can
thu phan nén da tao ra qua khéng hat. Diéu nay
da md ra moét huéng méi trong chién luge tao
qua khéng hat § giong cdy cam quyt vo phdi,
bing cach chuyén gen min cadm auxin c6
promoter hoat déng dic thu bau nhuy vao cay
v6 phoi sé gitip qua khéng can thu tinh, khong
sinh auxin nhung van c6 kha nang thu hit mot
lugng auxin nhé vao bau nhuy va kich thich bau
nhuy phat trién va tao qua khéng hat. Hudéng
nghién ctu nay da thanh céng trén nhiéu dé6i
tugng nhu ca, ca chua, dau tay, dua hau va mot
SO gidng cady 4n qua c6 mui vo phéi khac.

Gen man cam auxin rolB dugc tach tu vi
khuén Agrobacterial rhizogenes (Carmi et al.
2003), va dudc gin véi promoter hoat dong dic
thu bau nhuy tach tit cAy Arabidopsis thaliana
(INO), tao ra t6 hgp gen INO-rolB min cam
auxin. T6 hop gen nay ma héa mét protein, khi
két hgp véi mét lugng auxin nhd tit dau d6 &
trong cay 1a c¢6 thé kich thich qua trinh phan
chia bau nhuy, dé tao qua ma khéng can thu
phén thu tinh va tao hat. Hién t6 hgp gen INO-
rolIB d3 dugc gén vao vects pDU04.4522 c6 kich

thuée 20681bp va toan bd hé gen trén dudc
chuyén vao vi khudn  Agrobacterium
tumerfacies chung C58 phuc vu cho chuyén gen
(Carmi et al. 2003).

Giong quyt Duong Canh va Cam Vinh la
hai giong thich tdng rong, duge trong phd bién 6
nhiéu noi, nhung c6é nhiéu hat tuy theo nam.
Pic biét giong quyt Puong Canh c¢6 biéu hién
hién tugng vé phoi, cho qua khéng hat, nhung
qua lai hay rung, bé va méo mé lam gidm chat
lugng va nang sudt. Didu nay cé thé c¢6 lién
quan dén kha ning sinh va cung cdp auxin, anh
hudng dén qua trinh phan chia t& bao bau nhuy
va phat trién thanh qua. Bai b4o nay trinh bay
két qua nghién ciiu cac yéu t6 & giai doan dong
nudi cdy, anh hudng dén hiéu qua chuyén gen
man cam auxin INO-rolB, théng qua vi khuén
A. tumerfacies vao giong quyt Puong Canh va
cam Vinh.

2. VAT LIEU VA PHUONG PHAP
2.1.Vat liéu

Phén tru trén 14 mam (lcm) cta hai gidng
cam Vinh va quyt Pudng Canh; ching vi khuén
A. tumefacies C58 chita vector pDU04.4522, c6
kich thuéc 20681bp mang gen muc tiéu rolB,
promoter INO hoat déng déc thu bau nhuy va
gen chi thi 12 GUS. Plasmid pDU04.4522 mang
gen khang kanamycine va gentamycine.

INO-r0lB g Ubi

pDU04.4522

Hinh 1. Véc to pDU04.4522 man cam
vOi auxin (INO-rolB)

2.2. Phuong phap
2.2.1. Tao dich huyén phu vi khuan

Nubi vi khudn Agrobacterium tumefacies
chiing C58 chtia vectd mang gen trén moi
truong LB dac (10 g/l yeast extract + 5 g/l NaCl
+ 10 g/l pepton + 15 g/l agar), pH = 7, bé sung
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50 mg/l gentamycine va dit vi khuén trong diéu
kién t61, 6 27 C. Sau 48 gid cdy chuyén vi khudn
sang mdi trudng LB 1éng, b sung 50 mg/l
gentamycine va d#it & nhiét @6 27°C trong 24h,
lién tuc léc v6i téc @6 180 vong/phut. Thu dich
nudi va ly tAm 6000 vong/phut dé thu sinh khai
vi khuéin. Pha lodng vi khudn bang méi trudng
MS + 3% sucrose, pH = 5.8 cho dén khi chi s6
ODgy= 0,7. Pay la dich huyén phui vi khuén st
dung @& 1ay nhiém trong cac thi nghiém.

2.2.2. Cam dng mau, ldy nhiém khuin va
déng nuéi ciy

Dung dich cam tGng miu c6 ap sudt thAm
th&u cao 1a MS + 8% sucrose, pH = 5.8;

300 mAu tru trén 14 mam dugec ngdm vao
200 ml dung dich cdm ting miu trong 30 phit
truée khi nhiém khuén gidp ting hiéu qua bién
nap. Sau d6 nhing ngap trong 200ml dich
huyén phu vi khudn trong 20 phit, tham kho
roi cdy 1én moi truong déng nudi cdy.

2.2.3. Phuong phap rita khuan va tai sinh chéi

Sau dong nudi cdy, cac doan tru trén la
mam duge ria khuin bon 1an (2 14n bing nuéc
cit vo tring va 2 lan bang dung dich c6 chta
khang sinh cefotaxime 500 mg/l). Mau dugc
th&m khoé va cdy trén méi trudng tai sinh chéi
MS + 1 mg/l BA + 400 mg/] cefotaxim.

2.2.4. Chon loc chéi chuyén gen

Cac chéi duge tach ra rdi dua vao nudi cdy
trong méi truong chon loc chdi chuyén gen chia:
MS + 1mg/l BA + 50 mg/l kanamycine, pH = 5.8.
Sau 2 thang, chdi nao c6 doan gen chuyén vio
chiia gen khang kanamycine thi van tiép tuc song,
con cac chdi khac s ¢6 hién tugng chuyén mau
dAn tit xanh sang vang va cudi ciing bi chét.

2.2.5. Kiém tra su c6 mit cua gen GUS

Cét mdi chdi con séng mot 14, sau d6 dem
ngim U trong dung dich dém cé6 chta X-Gluc, dit
trong ta 6n nhiét  37°C. Sau 48 gid 4, dem mau
ra ngdm vao dung dich cén 70% dé pha huy diép
luc (rtia 2-3 14n, méi 1an cach nhau 3-5h), rdi tién
hanh quan sit va chup anh. Nhiing 14 hay chéi
nao khéng nhan dudc gen bién nap thi khéng c6
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mau xanh (GUS). Nhiing miu nao c¢6 mau xanh
lam dc trung (GUS?) 1a cay c6 thé da nhan duge
gen dich INO-rolB. Nhiing cAy ¢6 biéu hién gen
GUS* 88 dugc cdy chuyén sang mdi trudng kéo dai
chdi.

2.2.6. Anh hudng ctia nhiét dé dong nuéi
cdy dén hiéu qua chuyén gen

MAu tru trén 14 mam sau khi nhiém khuén
néng do ODgy= 0,7 trong 20 phut duge nudi
trong moi trudng MS + 1 mg/l BA + 2 mg/l NAA +
100uM acetosyringone (AS) + 3% sucrose + 0,8%
agar, pH = 5.8, v6i thdi gian 3 ngay 6 4 miic nhiét
d6 khac nhau (19°C, 22°C, 25°C va 28°C).

2.2.7. Anh hudng cia acetosyringone (AS)
trong méi truong dong nubi ciy

Tru trén 14 mam duge 1y nhiém tuong ty
nhu trén sau d6 dugc c4y trén méi trudng dong
nudi cdy c6 b6 sung AS theo céc néng do (0,
50uM, 100uM, 150uM va 200uM), trén moi
truong déng nudi cdy 1a MS + 1 mg/l BA + 2
mg/l NAA + 3% sucrose + 0,8% agar, pH = 5.8,
nudi cdy trong thoi gian 3 ngay, nhiét do dong
nudi cay 22°C

2.2.8. Anh huéng ctia thoi gian déng nuéi ciy

Tién hanh déng nubi cady theo ba mic thoi
gian khac nhau (2, 3 va 4 ngay). Mbi trudng déng
nudi cay 1a MS + 1 mg/l BA + 2mg/l NAA + 3%
sucrose + 0,8% agar b6 sung 50 -100uM AS, pH
= 5.8, nhiét d6 déng nubi cay 22°C.

2.2.9. Anh hudng cua auxin trong méi
truong déng nuéi ciy

Tién hanh dong nudi cdy trén moi trudng
b6 sung NAA theo cac nong d6 0, 1, 2, 3 va 4
mg/l. Méi trudng doéng nubi cdy nén la MS + 1
mg/l BA + 3% sucrose + 0,8% agar, bd sung 50-
100uM AS, pH = 5.8, thdi gian dong nudi cdy 3
ngay, nhiét d6 dong nudi cdy 22°C.

2.2.10. Bé tri thi nghiém va cac chi tiéu
theo doi

Mb6i cong thtc thi nghiém bs tri 100
mawlan véi 3 14n nhéc lai. Ba giai doan quan
trong dugc theo doi trong nghién ctu nay la giai
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doan d6ng nudi cdy, tai sinh chdi va nuéi trén
moi truong chon loc. Trong giai doan déng nudi
cdy, ty 16 khuén lac pht kin mau duge danh gia
theo phan tram (%). 0 giai doan tai sinh chéi, ty
16 mau bi tai nhiém khuén, ty 1é mau tai sinh.
Trén méi trudng chon loc, su biéu hién cta gen
GUS & mé duge chuyén tai giai doan nudi cay
duge phat hién bing cach nhuém véi X-Gluc. Ti
1é miu chuyén gene thanh cong duge tinh bang
ty 1é& chéi con soéng (s6 chdi séng/ sd chdi cay)/ ty
1é chéi ¢6 bidu hién gen GUS.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cta nhiét do dong nubi cay
dén hiéu qua chuyén gen INO-rolB

Giai doan déng nuéi cdy la thoi gian xdy ra
nhiéu qua trinh quan trong nhu vi khudn A.
tumefacies tiép xtc véi t& bao mau nuéi cdy, kich
thich t& bao bi thuong sinh ra cac hop chat phenol,
hoat d6éng ctia nhiéu enzyme giip qué trinh cét
gen chuyén tao sgi don, boc bdo vé va dua gen
chuyén vao t& bao cay, cdi 4o protein boc, tai ban
tao soi DNA chuyén DNA kép, rdi nhap vao DNA
nhiém sic thé t& bao cay chi. Cac qua trinh trén
phu thudc vao nhiéu y&u t6 méi trudng.

Nhiét d6 dong nudi cay 1a mot trong nhiing
yéu t6 anh hudng dén hoat déng cua nhiéu
enzyme, protein, su phat trién cta vi khuan, kha
nang tai sinh ctia mau cay va hiéu qua bién nap
gen (Almeida et al., 2003). Tuy nhién, nhiét do t6i
uu d6i véi mbi gen chuyén, chung vi khuén, miu
cdy gibng va loai cdy chuyén gen lai rat khac
nhau. O nghién ctiu nay, cdc miu sau khi nhiém

khuén duge tién hanh ddng nuéi cdy véi cac nhiét
d6 khac nhau (19°C, 22°C, 25°C, 28°C). Sau 3
ngay dong nudi cdy, tién hanh ciy chuyén miu
sang moi trudng tai sinh choi (kéo dai 2,5 thang),
tiép d6 chuyén sang maéi trusng chon loc (kéo dai 2
thang). Ti 16 khuén lac phat trién pht kin mau, ti
1é mAu tai sinh chéi, ti 16 mau chdi con song trén
mdi trudng chon loc duge xac dinh (Bang 1).

Tit két qua thu dudge 6 bang 1 cho thay, nhiét
do déng nudi cdy cé anh hudng 16n dén su phat
trién cta vi khuén, kha nang tai sinh cia mau va
ti & choi tai sinh con séhg sét trén méi trudng
chon loc. Khi ddng nubi cay & nhiét dd cao 28°C vi
khudn phat trién manh, nhiéu mau bi vi khuin
phti kin. Chinh vi vy ty 1&é mau tai sinh chéi thap,
10% d6i quyt Dudng Canh va 12,0% dbi véi Cam
Vinh. O ngudng nhiét do nay ty 16 chdi song trén
moéi truong chon loc ciing th&p. Su phat trién qua
manh cta vi khudn con giy khé khian cho qua
trinh rta va diét khuén, lam tang hién tugng mau
bi tai nhiém khudn va lam cho ti 1& mau bi mat
kha ning tai sinh chdi ting 1én. Theo Almeida et
al. (2003), nhiét d6 cao trén 29°C anh hudng dén
qua trinh chuyén doan T-DNA tit Agrobacterium
vao bo gen cta t& bao thuc vat. Hé théng protein
vir, ddc biét 1a protein virA rat man cdm véi nhiét
d6 cao, ching bi bat hoat & 29°C va bién tinh &
32°C. Diéu nay giai thich tai sao bénh do khéi u
bénh khoi u do Agrobacterium thudng khong
xuét hién vao mua hé

DPong nudi cdy & 25°C ty mau tai sinh chéi
cao hon, 32,6% v6i quyt Duong Canh va 34,0%
d6i v6i cam Vinh. Chéi séng sét trén méi truong
chon loc ciing dat 6,0% d6i véi quyt Puong Canh

Bang 1. Anh huéng ctia nhiét do déng nuéi cAy dén kha ning chuyén gen

Ty 1& khuén lac pha

Ty 1& mAu tai sinh chdi Ty 1& chdi séng trén moi

Giéng Nhiét do (°C) kin mau (%) (%) tréng chon loc (%)

19 0,0 70,0 3,3

Quyt Buong Canh 22 0.0 000 "o
25 4,0 32,6 6,0

28 6,6 10,0 3,6

19 0,0 68,3 3,0

22 0,0 64,0 17,3

Cam Vinh 25 3,6 34,0 6,6

28 7,6 12,0 4,6
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va 6,6% d6i v6i cam Vinh. Péng nudi cdy cho ty
1é mau tai sinh va mau chdi sdng sot trén moi
trudng chon loc cao nhat ¢ 22°C. Ty 1é chéi tai
sinh va séng sét 1a 60,0% va 17,0% déi véi quyt
Duong Canh; 64,0% va 17,3% d61 véi do6i véi
Cam Vinh. O nhiét d6 22°C vi khuén phat trién &
mtc vita phai, khong xuat hién nhiing khuén lac
phat trién phi kin mau, mat d6 vi khuén vita da dé
thuc hién qua trinh chuyén gen va it anh hudng
dén stic song va kha néng tai sinh cta mau. Theo
Almeida et al. (2003) thi nhiét d6 t6i uu cho
hoat tinh ctia protein virA 1a 22°C - 23°C. Két
qua nay tuong tu véi nhiing két cia nhém tac gia
trén d6i tugng Citrus sinensis va Citrus limonia
hay ctia Ghorbel (2000). O 19°C vi khudn phat
trién kém, vi khuédn bao quanh mau it, chinh vi
vay ty 1& mAu tai sinh rat cao nhung ty 1& chéi
sdng trén moi trudng chon loc thap nhat do vi
khuén hoat dong yéu va doan T-DNA khéng dugc
chuyén vao.

Nhu vay ddng nudi cay & 22°Cla diéu kién
thich hgp, kha ning tai sinh chéi cao va ti 1é
mAau chdi con séng sét trén méi trudng chon loc
14 cao nhat. Do @6 22°C la nhiét d6 ddéng nudi
cdy thich hgp nhat cho hoat dong chuyén gen
man cam v6i auxin vao tru trén la mam cay
quyt Puong Canh va cam Vinh théng qua A.
tumerfaciens. Péng nubi cdy & 22°C duge lua
chon trong cic thi nghiém tiép theo.

3.2. Anh huéng cta acetosyringone trong
moéi truong dong nudi cidy dén hiéu qua
bién nap gen

Khi nghién ctu qué trinh chuyén gen nho
Agrobacterium, ngudi ta thiy rang khi cay bi
thuong thuong tiét ra mot s6 hgp chat phenolic
nhu acetosyringone (AS) va
hydroxyacetosyringone (OH-AS). Céc chit nay c6
tac dung lam lanh vét thuong, nhung déng thoi
ciing thu hit vi khuén Agrobacterium tap trung
quanh viing vét thuong va hoat héa hé théng gen
vir trén Ti-plasmid. Do d6 AS 1a ch4t khong thé
thiéu d6i v6i hoat dong bién nap gen cua vi
khuén Agrobacterium (Henzi et al., 2000). Dé
nang cao hiéu qua chuyén gen nho
Agrobacterium, ngudi ta thuong bé sung AS vao
dung dich pha lodng vi khudn va méi trudng
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dong nudi cdy. Tuy nhién, phan tng véi AS con
phu thudc vao tlung giéng cam quyt. Trong
nghién ctiu nay, AS dude bd sung vao dung dich
pha lodng vi khudn va méi trudng dong nudi cay
theo céc ndng d6 khac nhau (khéng bé sung,
50uM, 100uM, 150uM va 200uM). Sau 3 ngay
ddng nudi cdy, 6 22°C, cay chuyén miu sang méi
trudng tai sinh choi, tiép d6 cdy chuyén sang moi
trudng chon loc. Ti 1é mau tai sinh chdi, ti 16 mau
chdi con song sét trén moi truong chon loc duge
trinh bay 6 bang 2.

Nhu vay, viéc b8 sung acetosyringone vio
mdi trudng dong nudi cdy 1a cAn thist va cé tac
dung 1am ting hiéu qua bién nap gen. Ty 1é chéi
séng s6t trén moi trudng chon loc & céng thiic b
sung 50uM va 100uM dat hiéu qua cao nhat
trén ca 2 giéng quyt Dudng Canh va Cam Vinh.
Ty 1& chdi song sot khi bs sung 50uM 1a 18,3%
d6i quyt Duong Canh va 16,3% déi véi cam
Vinh. B3 sung 100 pM ciing cho két qua tuong
tu 1an lugt 18,6% trén giong quyt dudng Canh
va 16,6% trén giong Cam Vinh, cao hon hin so
v6i cong thic khong bd sung AS. Diéu nay c6 thé
gidi thich béi lugng acetosyringone do doan
epicotyl ctia giong quyt Dudng Canh va Cam
Vinh tiét ra chua du 16n dé dat dén ngudng cuc
thuan cho quéa trinh hoat héa hé théng protein
vir, nén khi ta b6 sung thém AS vao méi trudng
dong nubi cay da c6 tac dung tang hiéu qua bién
nap gen. Khi ting néng d6 AS lén 150 va
200uM, ty 1& chdi sdng sét trén maéi trudng chon
loc giam so v6i b6 sung 50 hay 100uM trén ca 2
giong thi nghiém. Piéu nay c6 thé ly giai do
néng do 150 va 200uM AS c6 thé vugt qua ngudng
cyc thuin giy ra su tc ché& lam giam hiéu qua
chuyén gen. K&t qua nay ciing tuong tu nhu két
qud nghién ctu cia Cervera (1998) trén gidng cam
ngot Pineapple, Luth and Moore (1999) véi giong
budi Ducan and Dutt (2009) véi giong cam Carrio.
Tuy nhién, néng d6 200uM AS cuc thuan d6i véi
giéhg cam ngot Washiton nevel (Bond, 1998). O
giong Carrizo cittrange khi khong bd sung AS lai
¢6 két qua cao hon khi bd sung 50, 100, 150uM AS
hodc 200uM AS (Pena, 1995), do cac giong cam
nay da tiét da lugng AS can thiét.

Nhu vay, viéc bd sung 50 va 100uM
acetosyringone vao mdi trudng dong nubi cdy da
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Bang 2. Anh huéng ctia viéc b sung acetosyringone (AS)

vao moi trudng dong nubdi cay dén ty 1étai sinh choi va ty 1é séng soét

ctia mau trén méi truong chon loc chita khang sinh kanamycine

Gién Néng do Ty 1& chéi Ty 1& chéi sbng trén Gién Néng d6 Ty 1& chdi Ty 1& chdi sbng trén
9 AS(uM)  tdisinh%  maitrwong chon loc % 9  AS(uM) taisinh%  mditrwong chon loc %
0 64,6 8,6 0 64,7 6,0
) 50 713 18,3 50 68,0 16,3
Quyt Cam
Puong 100 70,0 18,6 il 100 66,3 16,6
Canh
an 150 67,3 16,0 150 62,3 14,6
200 66,6 14,6 200 49,6 13,0

thu dudc ti 16 mau chdi con sdng sét trén moi
truong chon loc cao nhat déi véi ca quyt Dudng
Canh va cam Vinh. Do d6, viéc b6 sung 50 -
100uM AS viao moi trudng ddng nudi cdy 1a nong
d6 AS thich hgp nhat cho hoat dong bién nap
gen INO-rolB vao doan tru trén 14 mam cua
giong quyt Pudng canh va Cam Vinh théng qua
Agrobacterium tumefaciens. B8 sung 50 —
100uM AS vao mdi trudng déng nudi cay dudc
lya chon trong cac thi nghiém tiép theo.

3.3. Anh hudng ctia thoi gian déng nubi ciy
dén hiéu qua chuyén gen INO-rolB

Thoi gian déng nudi cdy 1a mét trong nhiing
yéu t6 c6 anh hudng quan trong dén hiéu qua bién
nap gen, vi n6 c6 anh hudng dén su phat trién cta
vi khuédn va kha ning tai sinh ciia mau. Do dé,
phai tim ra dugc thoi gian dong nudi cdy thich hgp
cho tling giéng cam, quyt. Trong thi nghiém nay,
ching t6i tién hanh déng nudi ciy theo ba miic
thoi gian khac nhau (2 ngay, 3 ngay va 4 ngay).
MBbi trudng déng nudi cay la maéi trudng t6t nhat
da duge xac dinh: MS + 50uM AS +2 mg/l NAA +
1 mg/l BA, & 22°C. Sau thdi gian déng nubi cdy,
rta khuén va cdy chuyén mau sang moi trudng tai
sinh chéi, rdi méi trudng chon loc. Két qua theo
ddi su phat trién cta khuén lac, ti 16 mAu tai sinh
chdi, ti 16 mAu chdi con séhg trén maoi trudng chon
loc. Két qua dugc téng hop 6 bang 3.

Khi ting thoi gian dong nubi cdy tu 2
ngay 1én 4 ngay da lam tang su phat trién caa
khuén lac, nhung lai 1am gidm stc séng va kha
ning tai sinh chdi cia mau, ti dé anh hudng
dén hiéu qua chuyén gen (Bang 3). Déng nudi

c8y 2 ngay c¢6 wu diém 1a ti 16 mAu tai sinh chdi
cao nhat 73,3% (d6i véi quyt Dudng Canh) va
68,8% (d6i véi Cam Vinh). Nhung ti 1& chdi con
song trén moi trudng chon loc lai thap 11,6%
(d61 véi quyt Puong Canh) 9,6% (d6i véi Cam
Vinh). Nguyén nhén cta hién tugng nay la do
thoi gian dong nudi cdy qua ngin, nén sé lugng
vi khudn duge sinh ra chua da 16n dé c6 thé
anh hudéng dén stic séng va kha ning tai sinh
chéi cia mau. Pong thai, mat do vi khuén ciing
chua dat dén gia tri cuc thuan cho hoat dong
chuyén gen. Péng nudi cdy trong 4 ngay co ti 1é
mAu tai sinh chéi va ti 1& chdi con séng trén
moi trudng chon loc thadp nhat lan lugt 38,3%
va 12,0% (d6i véi quyt Dudng Canh) va 30,3%
va 10,3% (d6i v6i Cam Vinh). Do thdi gian dong
nudi cdy qua dai vi khudn phat trién qua
manh, nén da lam xudt hién mot s6 mau bi vi
khuén phu kin miu. Su phat trién qua manh
cta vi khuéin nhu vay, da lam giam stc séng va
kha ning tai sinh ctia miu, tham chi con lam
chét mot s6 mau ngay sau giai doan dong nudi
cay. Ngoai ra né con giy khé khén cho qua
trinh rta va diét khuén, din dén tang hién
tugng mau bi tai nhim khudn nhiéu lan va
khi @6 ti 1é mAu tai sinh thap.

Hiéu qua chuyén gen dat cao nhét khi dong
nudi cdy trong 3 ngay, ti 1& s6 mau chdi con séng
s6t trén méi trudng chon loc 1 18,6% (déi véi quyt
Duong Canh) va 17,6% (d61 v6i Cam Vinh). Thoi
gian 3 ngay 1a vita d dé vi khudn phat trién dat
dén ngudng cuc thudn cho hoat déng bién nap
gen, nhung van chua qua 16n dé ¢6 thé anh hudng
x&u dén kha nang tai sinh chéi ctia mau.
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Bang 3. Anh huéng ctia théi gian déng nuéi cay dén su phat trién ctia khudn lac,

kha nang tai sinh choi va séng ctia choi trén méi trudng chon loc choi

Gién Thoi gian S phat trién cla vi Ty 1é mAu tai sinh choi Ty 1& chdi séng trén moi
9 (ngay) khuan (%) trwdng chon loc (%)
Quyt Buong 2 + 73,3 11,6
Canh
3 ++ 65,6 18,6
4 +t 38,3 12,0
2 + 68,6 96
Cam Vinh 3 + 62,6 17,6
4 4 30,3 10,3

Chii thich: (+) Khuan lac phat trién yéu, hinh thanh mét 16p mang rat méng bao quanh mau.
(++) Khuén lac phét trién ¢ mic viva phai, tao thanh I6p mang méng bao quanh mau
(+++) Khuan lac phat trién rat manh, tao thanh 16p mang day bao quanh mau

Nhu vay, déng nudi cdy trong thoi gian 3
ngay thu dudc ti 16 mau chdi con séng sét trén
moi trudng chon loc 1a cao nhit. Do d6, déng
nudi cdy trong 3 ngay la khoang thoi gian thich
hgp nhat cho hoat déng bién nap gen man cam
auxin vao tru trén l4 mam giéng quyt Duong
Canh va cam Vinh théng qua Agrobacterium
tumefaciens. Pong nudi cdy trong 3 ngay dugc
lya chon trong cac thi nghiém tiép theo.

3.4. Anh huéng ctia viéc bd sung auxin vao
moéi truong dong nudi cdy dén hiéu qua
chuyén gen

Qua trinh chuyén doan T-DNA dat hiéu
qua cao khi ddi tugng 14 cac mo té bao dang
phan chia, dic biét ¢ pha S. Nong d6 auxin
trong méi trudng déng nudi cdy cé tiac dung kich
thich téng ti 1& t&€ bao dang 6 pha S, tu d6 gia
tang tan s6 bién nap gen (Pena et al., 2004).
Tuy nhién, mdi giong cam quyt lai c6 mic dd
man cam d6i véi néng d6 auxin khac nhau. Do
d6 trong thi nghiém nay chuing téi tién hanh
dong nudi cdy b6 sung NAA theo cic néng d6
khic nhau (0, 1, 2, 3 va 4 mg/l). Méi truong
nén 1a méi trudng t6t nhat da dudc xac dinh la
MS + 1 mg/l BA + 50 uM AS + 3% sucrose +
0,8% agar, pH = 5.8 ¢ 22°C, dong nudi cidy 3.
Sau 3 ngay dong nubi cdy, rtda khuidn va cdy
chuyén miu sang méi trudng tai sinh chdi, roi
moi trudng chon loc. Trong thi nghiém nay tién
hanh theo d&i: ti 16 mau tai sinh chdi, ti 1&é mau
chbi con soéng trén moi trudng chon loc, két qua
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dugc thé hién & bang 4.

Méi trusng doéng nudi cdy b6 sung 1
mg/INAA hiéu qua tai sinh chéi cao nhat 66,0%
(@61 véi quyt Duong Canh), 64,3% (d6i véi Cam
Vinh), b6 sung 4mg/l NAA c6 ti 1é tai sinh chéi
thap nhat 56,6% (déi v6i quyt Duong Canh),
54,3% (d61 véi Cam Vinh). Diéu nay c6 thé giai
thich 1a khi méi trudng nudi cdy cé ndéng dd
NAA cao (4 mg/l) ¢6 tac dung kich thich sy hinh
thanh mé seo, nhung lai tic ché sy tai sinh chdi
ctia mau. Tuy nhién, ty 16 mau chdi con sdng sot
trén moi truong chon loc dat cao nhét khi bé sung 2
mg/l NAA, con khong bd sung hay b8 sung 1lmg,
3mg va 4 mg/l cho ty 1& chdi song sét trén moi
truong chon loc déu thap hon. Véi hugng 2 mg/l 1&
chdi s6ng sét trén mdi trudng chon loc 14 19,6% doi
véi quyt Duong Canh va 18,3% d6i véi cam Vinh.
Nhu vay, nong d6 2 mg/l NAA 1a mic hop li, vita
du dé dung hoa duge hai yé&u t6, mot mét co tac
dung kich thich hoat ddng phan bao, ting cac t&
bao & pha S, mat khac cling khéng anh hudng
nhiéu dén kha néng tai sinh chéi cia mau nhu
doi v6i nong d6 3 mg va 4 mg/l NAA. Két qua
thu dudc tuong tu nhu véi két qua nghién ciu ctia
Pena et al. (2004) trén giong Carrizo citrange hay
cua Dias et al. (2000) trén cac bo phan cta Citrus.
Két qua tuong tu cling dudc cong b & nhiéu loai
cay khéng thudc Citrus nhu cdy thudc la
(Villemon, 1997), cdy hoa hudéng ducong (Suttle,
1991) va cay dau (Jacobsen, 1995).

Thi nghiém nay da téng hoa dugc cac diéu
kién t6i uu nhit trong giai doan déng nubi cay
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nhu nhiét d6 déng nudi cdy la 22°C, thai gian
dong nudi cdy 1a 3 ngay, nong d6 AS la 50 -
100uM, ham lugng NAA la 2mg/lit. Pé danh
gia hiéu qua chuyén gen, cac chdi séng trén
modi trudng chon loc tit cong thiic t6t nhat clia
thi nghiém nay dugc kiém tra gen GUS bang
cach mdi choi cit 18y mot 14, ngdm u trong
dung dich dém c6 chiia chat X-Gluc. Két qua
duge ty 1& 5,6% choi biéu hién mau xanh lam
do6i véi quyt dudng canh va 4,6% déi véi cam
Vinh. Theo hinh 1, gen chuyén INO-rolB nim
gitia hai gen chi thi 14 khang khang sinh
kanamycine va GUS. Trong nghién ctiu nay, ca
hai chi thi trén duge st dung dé chon loc, nén
chdi nao séng trén méi trudng chon loc va cb
mau dic trung cua gen GUS ching té gen da
duge chuyén vao. Diéu nay ciing ¢6 nghia la
hiéu qua chuyén gen INO-rolB bing

Agrobacterial tumefacies vao cdy quyt DPudng
Canh 1a 5,6% va cam Vinh la 4,6 %. Tuy nhién
s6 luong ban coppy chuyén vao can duge xac
dinh bang k§ thuat Southern Blot. Qué trinh
14y mau, dit miu trong mdi trudng déng nudi
cdy, vi khuén At phat trién, cdy chuyén qua
moéi trudng chon loc, tao chéi duge minh hoa
trén cac hinh 2, 3 va 4. K&t qua nay ciing tuong
tu v6i k&t qua nghién ciitu caa Yu et al. (2002)
trén gidng Xuegan. Tuy nhién, hidu qua
chuyén gen ma ching t6i thu duge vAn con
thap hon so véi cac két qua nghién ctiu trén thé
gi6i nhu: hiéu qua bién nap gen cua giéng cam
ngot Bingtan 14 10% (Duan, 2006), gidbng cam
ngot Natal 1a 11,6%, giéng cam ngot Valencia
12 13,8% va giong Rangpur lime la 19,3%
(Ameilida, 2003), giéng cam ngot Valencia la
23,8% (Boscariol, 2003).

Bang 4. Anh huéng ctia viéc bo sung NAA vao méi truong dong nudi cay

dén kha ning tai sinh choi va séng s6t clia mau trén méi trudong chon loc

Néng do Ty l& chdi Ty l& chdi séng Néng do T7 16 chdi tai Ty l& chdi séng
Giong NAA tai sinh trén méi trwong Giong NAA ysinh % trén moi trwéng
(mgf/l) % chon loc % (mg/l) chon loc %
0 59,6 17,3 0 57,0 16,6
1 66,0 18,0 1 64,3 17,0
Quyt 2 63,3 19,6 Cam 2 60,6 18,3
Buong Vinh

canh 3 58,3 16,0 3 56,6 15,3
4 56,6 15,3 4 54,3 14,0

Hinh 2. Su phat trién ctia Agrobacterium tumefaciens va mau

sau ba ngay dong nubi cady & cac mitc nhiét d6 khac nhau trén giong quyt Puong canh

1. Vi khuén phét trién rat manh phu kin bé mat mau (25°C),
2. Vi khudn phét trién binh thucng tao I6p mang méng bao quanh mau (22°C),

3. Vi khuén phét trién kém (19°C).
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Hinh 3. Sy phat trién ctia chéi giong quyt Puong Canh trén moi truong chon loc

1. Chéi nhan duge gen chuyén phat trién binh thuong; 2. Chéi khéng nhan duge gen chuyén bi chét

\

+\ /

Hinh 4. Biéu hién gene GUS trén la chéi chuyén gen & chéi quyt Puong Canh va cam Vinh

A. Lé tir chéi chua chuyén gen quyt Puong canh;
Bva C: L4 tir chéi giong Cam Vinh da chuyén gene;
D va E: La tir chdi quyt Puong Canh da chuyén gene

4. KET LUAN

Qua cac thi nghiém anh hudng ctia nhiét
do, thoi gian dong nudi cdy, anh hudng cta
acetonsyringone va auxin trong moi trudng
dong nudi cdy, chiing t6i da xac dinh dugc cac
diéu kién t6i uu trong giai doan nay la: Nhiét do
dong nudi cdy & 22°C, trong 3 ngiy, méi trudng
dong nudi cdy bd 100uM
acetosyringone va 2 mg/l NAA 1a t6t nhat.

sung 50 -

Chuyén dudc gen mén cam auxin (INO-
rolB) hoat dong dac thu bau nhuy vao tru trén
l4 mam cta gidng quyt Puong Canh va cam
Vinh théng qua vi khudn Agrobacterium
tumefaciens C58. Ty 1é chuyén gen dat 5,6% d6i
v6i quyt Dudng Canh va 4,6% dbi v6i cam Vinh.
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