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NGHIEN CUU QUY TRINH TAI SINH VA HE THONG CHUYEN GEN CA CHUA
(LYCOPERSICON ESCULENTUM MILL.) CUA VIET NAM

P35 Xuian Pdng, Chu Hoang Ha, L& Trin Binh
Vién Céng nghé Sinh hoc

TOM TAT

Hé thong chuyén gen & thue vit théng qua Agrobactermm tumefaciens cho phép nhanh chéng tao ra
gidng céy trong mang céc tinh trang sb lugng, chét lugng mong mudn. Trong bai béo nay, chung t6i trinh
bay két qua nghi€n ¢lru quy trinh t4i sinh va chuyén gen théng qua Agrobacterium cho 03 gsong ca chua
Viét Nam. Hc théng tdi sinh cfly ca chua {(Lycopersicon esculentum Mill.) théng qua da chdi duge tao ra
tir c4c 1a mim coa giéng ca chua Viét Nam khi nudi cy trén méi trudmg MS + 2 mg/l ZR cho ty 1§ méu
tai sinh thénh ciy tir 78 - 92% thay dbi & céc gibng c6 kiéu di truyén khac nhau, ty 1€ tii sinh ciy hon
95% vai gidng PT18 trén moi trm‘mg nudi cdy MS + folic acid 50 mg/l + biotin 5 mg/l + 1,8 mg/] ZR +
20 g saccharose + 8 g agar. Cdc mAu t4i sinh thinh mim ciy hoan chinh sau 7 tudn nudi céy duge cit va
chuyén sang moi trudmg tao ré MS + folic acid 50 mg/1 + biotin 5 mg/l + 0,3 mg/l 1AA, dat 14 + 2,08 ré
sau 2 tuan cay hoan chinh dugc tréng trén gi4 thé 40% d4t, 30% triu hun v 30% phan chudng mue cho
két qua tt nhit. Két qua tdi sinh ciy & trén duge tlep tuc sur dung cho nghién clru xdy dung quy trinh
chuyén gen vio cdy ca chua. Truéc tién, miu 14 mdm cha giéng ci chua PT18 dwoc nudi cfng sinh vdi
ching vi khudn LBA4404 mang vector pBI121 chia gen chi thj GUS. Sau d¢, duoc chuyén sang moi
trudmg tai sinh c6 khang sinh chon loc (kan 50 mg/l) va tlep theo 12 m6i trudng ra r& trong thdi gian 9
tudn, T4t ca nhitng cdy ph4t trién hoan chinh duge ngdm miu trong X-gluc dé kiém tra sy cd mit cua gen

GUS. Két qua thu dugc 13,6% cdy chuyén gen cho giéng PT18.

Tir khoa:
esculentum Mill,

MO DAU

Ca chua (Lycopersicon esculentum Mill) thudc
ho Solanaceae 12 mét trong nhitng loai rau ¢b gia trj
dinh dudng cao duge nhidu ngudi ua chudng, dé s
dung va dugc ché bién thanh nhidu loai thuc phim
quan trong dbi véi doi sdng ctia con ngudi trén thé
gidi. Qua chin thuang duge sir dung {am rau an sdi
cling v&i nhiéu loai rau tuoi khac. Véi sy thich tng
rdng rii vé khi hau va thd nhudmg, ca chua duge
trng phd bién trén thé giéi (Ahmad, 1976; Bose,
Som, 1986).

Véi nhimg wuu viét trén, nhiéu phong thi nghiém
trén thé gi6i nhu Trung tdm nghién clru vaccine va
bénh truyén nhiém (CIDV), Dai hoc Arizona (M9)...
da chon cily ca chua lam ddi tugng chuyén gen dé san
xuft céc loai vaccine phong bénh cho ngudi va dong
vit. Alvarez va dong tdc gia (2006) di thanh cong
trong viéc chuyén gen mi héa protein khang bénh
viém phdi va dich hach vao cdy ca chua. Ngoai ra,
nhiéu nha khoa hoc da va dang tap trung nghién ciru
chuyén cdc gen cb gia tri vao ciy ca chua dé tang

Agrobacterium tumefaciens, ca chua, chuyén gen, GUS (B-glucuronidase), Iycopersicon

nang suft, chit lugng, khang lai siu bénh. .. (Fillatti er
al, 1987, Wang et af, 2006; Omura et al,, 2007).

Dé c6 thé tién hanh viéc chuyén cac gen mong
mudn vao cdy ci chua trudc tién phai c6 hé thong tai
sinh cdy hoan chinh va mét quy trinh chuyén gen
hoat déng hiéu qua. B3 ¢co nhidu tac gia (Gubis ef al,
2003; Chaudary et al, 2001; Hu, Phillips, 2001;
Moghaieb ef al, 2004; Uddin et al, 2004} nghién
ciru vé h théng tai sinh va chuyén gen GUS vao cay
ca chua. Tuy nhién, mdi quy trinh lai cho két qua cu
the vai timg giéng dic trung. Bén canh do, nudc ta
van chua c6 mft tic gia nao thong bdo vé mot quy

irinh t&i sinh va chuyén gen hoan chinh. Do dé,

chiing t6i tién hanh nghién ciru kha nang tai sinh va
chuén héa quy trinh chuyén gen véi gibng ca chua
dang duge trong phd bién & Viét Nam dé phuc vu
nghién ctru tiép sau nay.

VAT LIEU VA PHUGNG PHAP NGHIEN CUU
Vit liéu
Hat gibng ca chua PT18; 93D4103; Ca mui TS
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do Vign Nghién ctru Rau qua - B Nong nghiép va
Phat trién Nong thon cung cép,

Chung vi khudn A. tumefaciens LBA4404 va
vector pBI121 do Vién Di truyén thyre vét va Nghién
ciru céy trdng (IPK), Gatersleben, Céng hoda lién
bang Pirc cung cép.

Bang 1. Cac loai méi trwdrng dung trong thi nghiém.

P& Xuén Béng ef al.

Céc loai méi trudng nudi cAy str dung trong thi
nghi¢m bao gom nay mam, tao chdi, tai sinh, tao ré,
déng nudi cay (Bang 1) dugc tham khao tir céc cong
trinh nghién ciru d3 cong bd va da dugc bd sung,
thay d6i cho phii hop (Murashige, Skoog, 1962;
Gubis ef af, 2003; Uddin et al, 2004; Ling et al,
1998).

Mbi trieéng Thanh phin

Nay mam MS + folic acid 50 mgfl + biotin 5 mg/l + 20 g saccharose + 8 g agar

Cdng sinh MS + folic acid 50 mg/l + biotin 5 mg/l + 2 mg/l BAP + 2mg/I NAA + 20 g
saccharose + 8 g agar + dich huy&n phu thudc la

Téai sinh MS + folic acid 50 mg/l + biotin 5 mg/ + (1 - 2,2 mg/l ZR) va sau 3 tudn chuyén
sang 1 mg/l ZR + kan 50 mg/| + cefotaxime 250 mg/l + 20 g saccharose + 8 g
agar

Tao ré MS + folic acid 50 mg/l + biotin 5 mg/l + kan 50 mg/! + cefotaxime 250 mg/l +

{0.,1 - 0,5 mg/l IAA) + 20 g saccharose + 8 g agar

Tao huyén phu thubc 14
saccharose

Nudi ciy vi khuén (LB)

Tao huyén phi vi khuan
(MSA)

MS + folic acid 50 mg/l + bictin 5 mg/l + kin 0,3 mg/l + 1 gNAA +20 g

5 g/l yeast extract; 10 g/l tryptone; 10 g/l NaCl; 16 g/l agar; pH =7
MS; 30 g/l saccharose; 100 uM acetosyringone

Chi thich: MS: mdi trwérng co ban cla Murashige va Skoog (1962); ZR: Zeatin riboside; Kan: Kanamycin;
Kin; Kinetin; IAA: 3-Indoleacetic acid; NAA: 1-Naphthaleneacetic acid; BAP: 6-Benzylaminopurine.

Phuong phip

Hat ca chua dugc khir tring bang cach lic nhe
trong cbn 70% v&i thoi gian 1 pht, Javel 30% ciing
0,1% Tween 20 trong thdi gian 17 - 20 phit, sau do
rira sach bing nuéc cét vé tring 5 lan. Sau khi khir
tring xong, hat dugc thim kho bing glay thAm vo
tring va dit trén madi trudng nay mam $0 lugng 15
hat/binh tam gidc 250 mi. Cac méiu ciy dugc djt
trong t6i 48 h, sau d6 chuyén ra budng sinh truong
(25°C, 16 h chiéu sing/ngay, cudng chiéu sang 30
- 40 pEm-2s-1) trong th&i gian 7 ngdy, cdc hat s&
phét trién thanh ciy cé hai 14 mam (cac {a mam nay
duge dung 1am nguyén liéu cho thi nghiém tai sinh
va chuyén gen).

Tao dich huyén phit 4. tumefaciens: Vi khuin
duoc lay tir glycerol nudi trong méi truomg LB léng,
lic 220 vong/phit trong 12 - 14 h. Dich nudi cdy
dugc cdy trai trén moi trudng LB thach cé bb sung
Kan 50 mg/l, nudi & 28°C trong 3 ngdy. Mjt khuén
lac vi khuin dugc cdy chuyén vao 100 ml mai
trwrong LB long ¢6 bd sung Kan 50 mg/ lic 220
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vong/phiit, 28°C qua dém. Ly ra 4 ml cho vao 50 m!
mbi trudmg LB I6ng méi, nudi Jic tiép 4 h trong ciing
diéu kién. Ly tdm thu sinh khdi té bao rdi hoa tan
trong méi truéng MSA.

Nhitng ciy da c6 hai 14 mim dugc cét hai diu
clia 14 mam trong méi trudmg 1/2 MS’ long bd sung
ZR 1 mg/l. Cac miu cit dugc nhidm véi dich huyén
pht vi khudn 4. tumefaciens (ODgo = 0,3) va dit
tren mbi truong ddng nudi ciy trong thdi gian 48 h,
tiép theo miu dugc chuyen sang mdi truong tai sinh
v6i 2 mg/l ZR trong 2 tudn, sau d6 chuyén sang mi
trudong mdi voi I mg/l ZR. Khi nhitng mam chbi
phét trién dugc khoang 2 - 3 cm (thdi gian khodng 7
tudn) thi cit va chuyén sang méi trudmg tao ré kéo
dai thanh cy hoan chinh (khoang 3 tudn).

Cay non trong ong nghiém cé bd r& hoan chinh
dugce chuyen tir didu kién in vitro ra nha judi trong
gia thé 40% dét, 30% trdu hun hoiic min myc va
30% phan chuéng muc dge trén déu va xir Iy sach
bénh. Trong tudn df‘iu, ciy non cén dwrge che trinh
4nh sang chiéu trye tiép.
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Kiém tra sy c6 mit cua gen GUS trong cay theo
phuong phép nhu$m té bao hoc coa Jefferson va
dong tac gia (1987): Cac manh 14 dugc nhudm véi
dung dich 5-bromo-4-chloro-3-indolyl glucoronide
(X-gluc) 8 - 10 h trong tdi & nhidt 46 37°C, sau d6
rira bing cdn 70% va quan sat dudi kinh hién vi.
Nhitng ving ¢é gen GUS nhudm mau xanh lam.

Céc mdi trudmg déu duoc chudn pH = 5,8 va khir
tring. Thi nghiém duge tién hanh & nhiét do 25 +
2°C, cuomg 46 chiéu sang 30 - 40 pEm-2s-1, thoi
gian chiéu sdng 16 h sang/ngay.

KET QUA VA THAO LUAN

Kha ning tdi sinh clia mjt s§ giéng ca chua trén
mit sb loai méi trudng

Trudc diy, nhidu cong trinh nghién ciru da cho

ring kha ning tai sinh cy tir l4 mam, 1éng, 14, tru
duéi va trén 14 mim déu chiu anh hudng 16m cua
ndng d6 Zeatin, BAP (Gubis et al., 2003; Cortina et
al., 2004; Costa ef al., 2000),

Nghién ciru anh huéng cba ndng 45 ZR Ién kha
nang tao chdi ctia mét sb gibng ca chua cho thdy, &
ndng d6 2 mg/l ty le tao thanh chdi va cdy dat cao
nhét (92%) d6i v6i gidng PT18, hai glong con lai cho
ty 16 thép hon tir 78 - 83% {Bang 2), didu nay phi hqp
v&i nhdn dinh cua Gubis va ddng tic gia (2003) rang
ngoai chit didu tiét s1nh truérng thi sir sai khac vé kiéu
di truyén gilra céc glong cho ket qua tao chdi cay ciing
rht khéc nhau. Tir két qua trén, gidng PT18 c6 ty I¢ tao
thanh chdi va ciy cao nhat dugc chon lua va tlep tuc
thir nghiém & c4c mirc ndng d6 ZR khac nhau dé i
ru héa kha niing tao chdi va cdy. Két qua trén bang 3
cho thiy, ndng d6 1,8 mg/l ZR cho ty 1é tao chdi cao
nhét (96%) va hau hét nhimng cdy tao chdi déu tao
thanh ciy hoan chinh (95%).

Bang 2. Kha niing tai sinh clia mét sé gidng ¢a chua trén cac loai méi trrdng.

*Ty 1& tao chdi (%)

Gidng Mbi trurérng Ty 18 miu tao cdy (%)
CamuiTs 80 78
PT18 MS + 2 mg/l ZR va M3 + 1 mg/l ZR 92 a2
9304103 83 81
Camai TS 70 70
PT18 ME + 1 mg/l ZR + 0,1 mg/l IAA 75 74
92D4103 7 71
Camui TS 50 45
PT18 MS + 0,5 mg/l IAA + 4 mg/l BAP 54 48
93D4103 51 46

®MAu la mam si¥ dyng l1a 100.

Bang 3. Téi vu héa kha nang tao chdi trén mai trréng MS1 bd sung Zeatin riboside.

Gibng (MS1+ ZR mgll) Ty | tzo chbi (%) Ty 18 miu tao cay (%)
1,0 70 68
1.2 71 68
1,4 79 78
PT18 1,6 85 85
1.8 96 95
2,0 93 92
22 93 92

MS1 = MS + folic acid 50 mg/l + biotin 5 mg/l + (1 - 2,2 mg/l ZR) va sau 3 tudn cac mau cay dwoc chuyén sang

mdi trerorng méi bd sung 1 mg/l ZR.
Kha niing tao ré va ra ciy

Danh gi4 kha ning ra ré va trdng cdy ra biu dat

1a kh4u quan trong cudi ciing dé tao ra nhimg cdy ca
chua c6 bd ré khoe manh sir dung hiéu qua ngudn
dinh dudng cho qu4 trinh sinh trirégng va phét trién
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ctia cdy. Theo Ling va déng tic gia (1998), méi
trudong MS hozc MS bd sung IAA ting cudng kha
nang tao r& in vitro. Cc mim c4y dai khoang 2 - 4
cm durge cét chuyén sang méi trudng tao r&: MS bd
sung [AA nong do tr 0,2 - 0,5 mg/l. Két qué sau 2
tudn nudi cdy cho thay, ngay bit ddu tao r& nhanh
nhit (6,33  0,66) va sb ré tao thanh nhidu nhét (14
= 2,08) trén méi trudmg ndng dd IAA 0,3 mg/l cho so
véi cac ndng d6 tir 0; 0,2; 0,4; 0,5 mg/l IAA lan lugt
1a: 8,33 £ 0,33 va 5,66 £ 0,66; 6,66 + 0,33 va 10,66 =
0,88: 7,66 = 0,33 va 7,66 = 0,88; 8,33 £ 0,33 va 7,33
+ 1,45 (Bang 4).

V&i muc dich x4y dung mdét quy trinh nubi céy
phuc vu chuyén gen, hé théng tai sinh ciy khong
chi duoc dimg lai & giai doan tao cdy in vitro ma
tiép tuc dugc hoan thién chuyén cdy ra nha luéi.
Trong diéu kién in vitro, cfy non dugc cung cép

P& Xuin Dbng et al.

dly du dinh dudng va 4nh sang.Vi vy, khi dua ciy
ra nha ludi cidy non phai trai qua giai doan thich
nghi din din. Ciy non c6 bd r& phat trién hoan
chinh dugc chuyén tir didu kién Sng nghiém ra
trong trén 3 loai gia thd voi thanh phin chi yéu 1a
dat pho sa song Héng, trdu hun va phin chudng
muc. Sau 2 tudn nudi cdy trong budng sinh truong &
nhiét 46 23°C, cudng dé chiéu sang 30 pEm-2s-1,
d6 4m 90% véi thoi gian chidu sang 12 h trén
ngay, ty 1é cdy sbng cling nhu tc d¢ phat trién rd
mé&i trén gia thé (40% dat, 30% triu hun va 30%
phan chudng muc) t6t hon so véi 2 loai gia thé
100% d4t, trdu va phan hoai muc twong img. Cay
duoc trong ra nha Iudi sau khi cay ra 14 va ré moéi
(khoang 3 tudn sau khi ra biu dét). Trong tuin d4u,
cdy non dugc che anh ning chiéu truc tiép. Toan b
s6 cdy trdng déu ra hoa, két qua binh thuong.

Bang 4. Anh huéng cla chét bd sung IAA 18n qua trinh taoc ré,

Giéng Mbi trwérng Ngay bit diu ra ré (ngay) $é ré tao thanh sau 2 tuan (ré)
MS 8,33+0,33 5,66 + 0,66
PT18 MS + 0,2 mg/l IAA 6,66 £ 0,33 10,66 + 0,88
MS + 0,3 mg/l IAA 6,33 £ 0,66 14 2,08
MS + 0,4 mg/l IAA 7,66 + 0,33 - 7,66 + 0,88
MS +0,5mg/l IAA 8,33 0,33 7,33+ 1,45

Két qua chuyén gen GUS

Hoan thién quy trinh téi sinh 13 khiu quan trong
trong quy trinh chuyén gen, nhung dé ting hiéu qua
cia gen chuyén vio trong cdy thi viéc tao dung quy
trinh chuyén gen cé hiéu qua 1a nhan t6 then chét dé

tao ra nhimg giéng cdy tréng chuyén gen mong
mudn. Do vy, ching t6i da thi nghiém st dung
ching vi khuin A. rumefaciens LBA4404 chira
vector pBI121 mang gen chi thj GUS chuyén vao cy
i chua nhim tao dyng mdt quy trinh chuyén gen
hiéu qua cho giéng ca chua ciia Viét Nam.

Bang 5. Két qua chon loc va tai sinh cay trén mai trerng Kan 50 mg/l va ZR 1,8 mg/l sau 9 tudn.

Gibng MN MCL MTC MTCC CSSCL (%)
PT18 300 144 96 78 13,6
Khang chuyén gen 20 2 0 0 . 0

Ch thich: MN: mau xt¥ ly nhiém; MCL: mau sdng sau chon lgc; MTC: mau phat trién thanh chdi; MTCC: méu

tao thanh cay con; CSSCL: cay séng sau chon lgc.

Tir nhitng két qua nghién ciru vé sir tai sinh cdy
trén, ching t4i &p dung twong ty véi v1§:c chuyen gen
GUS vao trong céy. f)au tién, cac miu l4 mim nay
mém sau 7 ngay dugc cit hai ddu va nhiém véi dich
huyén phil vi khudn A. tumefaciens (ODgp = 0,3)
trong thoi gian 30 phit, lic khéng lién tuc, sau dé
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thédm khé miu va chuyén lén moi trudmg déng nudi
cay (co bé sung dich huyén phi thubc 14) 48 h trong
t6i, cudi cling chuyen sang mdi trudmg tai sinh chon
loc. Két qua théng k& ty I& tai sinh cdy trén mdi
trudmg chon loc c6 bd sung khang sinh Kan 50mg/|
cho thﬁy: chon loc 1an thir nhit sau 3 tudn, sé miu
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séng c6 mau xanh (48%), va sau 5 tudn nhiing miu
¢6 mau xanh phét trién thanh cic mam chdi (66%),
vi tir nhimg chdi niy phét trién thanh cdy con
(81,2%), cudi cung nhitng cdy con séng sét cé bd ré
sinh trudng, phét trién binh thudmg sau chon loc 1a
13,6% so v&i miu ban dau (Bang 5).

Tét ca nhimg cdy tai sinh duoe trdng trong nha
lwéi v duge kiém tra cdy cé mang gen GUS bing
c4ch nhudm mau véi dung dich X-gluc. Két qua cho
thdy, hiu nhur cac miu déu thé hién mau xanh luc,
diéu ndy cling c6 ngha 1a cc cay sbng sét cubi cling
dugc trong trong nha ludi déu mang gen chi thi GUS.

Hinh 1. Céac giai doan tai sinh cay va nhuém X-gluc cy ca chua. A: miu ddng nudi cdy; B: miu trén méi
trwérng tai sinh; C: mam chdi tai sinh phat trién; D: cay tai sinh; E: cay ra ré; F: cay hoan chinh tréng trong bau
dat; G: Céay tréng trong nha luéi; H: qua ca chua chuyén gen GUS; I: Qua d6i chirng khéng chuyén gen; J: 13
d8i chirng khéng chuyen gen. K: 14, hoa, than cay chuyén gen GUS.
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KET LUAN

bia xay dung thanh c6ng quy frinh tdi sinh véi
gidng ca chua cia Viét Nam (PT18) dat hiéu suft t4i
sinh cao trén 95% & td hop moi trudng MS chira
folic acid 50 mg/1 + biotin 5 mg/l + 1,8 mg/l ZR + 20
g saccharose + 8§ g agar.

Két qua chuyén thanh céng gen GUS vao gidng
ca chua PT18 dat ti 18 13,6% cdy c6 bd r& sinh
truémg va phét trién binh thudng, didu d6 cho thiy
hé thdng chuyén gen hoat dong t6t déi véi gidng ca
chua ciia Viét Nam.

Loi eam on: Cong trinh dugc hoan thanh trong
khucén khé dé tai "Nghién citu co s¢ khoa hoc va
céng nghé dé tao vaccine an dwpc bdng cdy trong
chuyén gen" thugc chwong trinh Nghién citu Co ban
trong Khoa hoc Tu nhién, linh vuc Khoa hoc Su
song, md sé 623106,
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STUDY ON PLANT REGENERATION AND TRANSFORMATION SYSTEM OF SOME
VIETNAMESE TOMATO CULTIVARS (LYCOPERSICON ESCULENTU MILL.)

Do Xuan Deng, Chu Hoang Ha, Le Tran Binh"*
Institute of Biotechnology

SUMMARY

A comprehensive transformation system in plant mediated by Agrobacterium tumefaciens nowadays
allows to rapidly improve the yield and quality of many crop plant species. In this study, a regeneration
system for Vietnamese tomato cultivars has been developed employing multishoot generation from
cotyledons. The results showed a high regeneration rate for three studied cultivars between 78 and 92%
on MS + 2 mg/l ZR media (cotyledons must be transfered into media containing I mg/l ZR after two
weeks). However, the highest rate 95% was obtained for PT18 cultivar on media containing MS + folic
acid 50 mg/l + biotin 5 mg/l + 1.8 mg/l ZR + 20 g saccharose + 8 g agar. After seven weeks, cotyledons
could develop into complete new shoots. The shoots had been subsequently transferred into media (MS +
folic acid 50 mg/l + biotin 5 mg/l + 0,3 mg/l 1AA) to promote development of root system. After two
weeks, an average number of 14 + 2,08 roots per shoot had been achieved. Finally, successful plant
would be cultivated on mixture of 40% soil, 30% rice husk and 30% organic fertilizer. This regeneration
system has been used for developing a gene transformation protocol of tomato, At first, the cotyledons of
PT18 cultivar were inoculated with A. rumefaciens LBA 4404 strain carrying pBI121 vector which
contains reporter GUS gene. After that, these cotyledons must be transferred into regeneration media
suppiements with 50 mg/! kan for selection and subsequently into root induction media for nine weeks.
All of completely developed plants were checked by X-gluc staining to confirm the presence of GUS
gene. Results indicated that 13.6% of plants have been successfully carried GUS gene.
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