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Gene Transformation of Mungbean (Vigna radiata)
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ABSTRACT

Mungbean plants were subjected to Agrobacterium mediated transformation. Mungbean seedlings
cultured on the modified MS medium for two days were wounded by cutting off one cotyledon. The recombinant
plasmid containing a promoter (about 1 kb) of the WCI-2 gene fused with a coding region of a 3-glucuronidase
(GUS) gene was constructed. The pWCI-2 GUS fusion plasmid was then transferred to wounded mungbean
seedlings by using Agrobacterium tumefaciens. The pBI121, a plasmid containing a CaMV 358 promoter fused
with a GUS gene, was also used as a positive control. The putative transformed plants selected from kanamycin
containing medium were tested for GUS activity and confirmed for the presence of transgene by PCR and
Southern blot hybridization. The results showed that this method of gene transfer was possible for those plants
with no regeneration system available.

Key words . mungbean transformation, Vigna radiata, Agrobacterium mediated gene transfer

UNAAE

o d o o dy @
iaadvgnzasatiuma 2 Juuu
p1M3gAs MS daufas udrna Imifeaunayy
Y] o e ] 9
duooulasmsaalu@eseon 1 1y daaomioaiig
nanadacmenavilszneudelys Tuaes 1lszuna
1 nlawd) w0y WCI-2 apnuaiu coding region

a @ J a a a
I madniugmans asginomand uininedunuasnaas

Yoy GUS shwaalamenauiiniedrgau
gaunNuaunalaelduaiiSe  Agrobacterium
tumefaciens W3oual¥waraiia pBI121 Fadu
d v oA ' Y
vo9lisTumes CaMV 358 @onudu GUS e
1Y o A 4 & o o ¥ A Ay yo
gaududvunodudiniugy hdunei 1dsums
medudsnadenuinnmsnesluemsnlaas
URFmznulssunnaaeuinssuvesou

Department of Genetics, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand.



304 9. EaTeaad o, T 30 Al 3

o o @ =R ~ r{ 1 =y

GUS uagngaidudunidiuvesiunanlivg
Tagldmaiia PCR uag Southern blot hybridization
=4 1 [ ~N Ay ,w
NAHanInaasaal sy IMsotu a5
Wyqg A Ao = @ & Y oA
Aul 1@ Ry sz uons e uduis

~ o < A A

NeNyYIw lagmInIzIaeauUBLyo
o o
A

M ~ I As o a
dudgniunsniaNUIAYNIUATHTN
=) (§ ~ W ~
yianils Hilgnmnmuamamile  Togiuiingg
@ as T~ 4 s o o~ =)
Wanniuiaadeniunatewus  TaoATmskey
9 A @ @ oy ast r;'d
Piungedivilgaiug laedsuasgiu uenviniiil
M3umnansIziasadiode ¥ i ua
@ " ¥ 3 ~ A d’/ d{ A
gl dnauiinels nipannmsmzideaiiabe
A Y o 4 Y o qy A o
meTwadudum lannluisasznady  ns
dw c‘i’ A A o 1 (=
zlasaieweveInyasat d I laiunig
e e ' A o Y a
mziaealuiagesewmemIvinavoatalgyoa
Geild nazaAmz. 2532: ATYY nazAmE, 2534:
. @ I [l
Avenido et al, 1991) mawanuiudulaoriu
@ A o o o 1 0’4’
upadadswnuaNuausanwiz luunanan iy
(Wright et al. 1987) awmsudnaendslufisenu
= @ o I Y s
famaviannanneaada lidluduieauys o
VA A o P o = =
msmeduluisnlanaieds  uaIswian
Heuiuun fAe  msoedulagEumaaiGe
R X o nyvo & A LZ:I ] o
Agrobacterium®am laa 5 lunrlui@esgraieiia
15U 81U (Marton et al., 1979) ﬁnlﬁﬂ (Pollock et
al, 1985) uzilema (McCormick et al. 1986)
@ o o
Az U5 (Brunke and Mecusen, 1991) Lﬂw’fu
! Y . dﬁlc F% dy
msmedu Tae 1Y Agrobacterium 11114 Iagwizideo
Tds lanarads e Agrobacterium (Herrera-
" a P A
Estrella et al.. 1984) n3omwdwdglundainim
< 1:1’/
1809 (leaf disc) (Horsch et al.. 1985) HoN Nl
q v 1 4 '
natlszgna 195U dIuu 9 YoIN 19 hypocotyl.
3 v
microspore 1A% proembryo (Hudu guasluoimis

' ¥
manil Agrobacterium 1@V WNZIASIIY
et ° o @ A e
R AR IS AR AL R ATl YA P B TE EAL REFG R AT
I~ Y (i :.f aj’ Y 1 A
Wuduae 1l Tunisneasensatil s lae
thowe  Agrobacterium 1uusosunavesdusou
Y &2 o e A o W @ o q ¥
pdrdah l@ssuuemsiliansdvsugnu
a o~ = = s
NABEANA0EDA TAIMAINTUEIANINANNITAE
Ay Yo A Ay @ & v v 7
n1dsvdundosms nazvsimuniluduldauysol

o @ i <=1
Ansudunmentlugusioau (reporter gene)
& 4 A A Aa Y o @
FaldnnuuafiSentonl¥asuasnaoums
1A A =Y A .
oweuluiNyasria Ao ﬁ-glucummduse (GUS)
~ [ T .qwu Y o W T s o
Tagduaanani ldamms  daaenylys luwesd
0o o ~ A a4«
disuaruaumandaseanvesautilung  TisTy
Zg Yot A A s « s .
wesn1¥l 2 wila Ao JUsTumein cauliflower
. . 2 q Yo
mosaic virus 35S (CaMV 35S promoter) AalFmn
1 U A < o s
parqunsvareluny  uazlls luaesveddu
chymotrypsin inhibitor mﬂﬁm (WCI promoter)
&~ e
(Peyachoknagul et al. 1989) Fudlulis Twaosn
aau IHUMInaaIoNUe B ML ALY
[l W
FIMUUDIMIWAUUTY B TONATOUNA
o~ (&,/I Y ~ o
voalilsTwmeimiaodldanfanisuveuou lud
~ 3 v
GUS (Jefferson, 1987) nagasanaauaduonme

WU Taematia PCR uag Southern blot hybridization

< asy
ginsamazIsms

2 X AL
1. MsnzRsaieIHe0 e
o =4 o @ o
Wiwdad wioiug muwanau 1 unzlu
anmilasaiouneindiagas MS (Murashige
4 a4 o
and Skoog, 1962) dmihenansw 3 ulesisud
:’ < @ A a  w 1 a
Muznd 15 Wosidud BAP 10 Haansuaoans
A a a A IS @ o
Ay GA3 5 daansudeans 1une 2 1 ihdu
fvemlddaludesns 1 1 vazuiausa
a o W A - v Y oy q ¥
vsu@mduiomsonawdudigdulas 1y

Agrobacterium



9 neeseeaas Gne.) T4 30 atdui 3 305

2. madadeduitead awaaiinsara

dadn T Tuwesvesdu wei-2 lszue |
Alawa tndeddanivesty Gus lunana
{ia pBII0L (Clontech) 1f{oa31a WCI-2 GUS fusion
plasmid mu?%ﬁa%maslu Peyachoknagul et al.,
(1994az 1dmetu Tasnsouieurums I¥waraila
pBII21 (Clontech) FaiiTals Tumes CaMV 35S o
L!‘V‘Iu‘ﬁ (Figure 1)

TsTumesvoddn wCL2 hwnvnnand
ﬁ@éqﬁﬁu{‘:@émum 5.5 nNlawe (Figure 1A) A
wunmzaula 5 veswbudszinm 1 Alawe
weunsn3taniveddu Gus Feegmolu
wardiia pBIIOI (Figure 1B) iiteldmoidhgda
@WonlSoueunuwaraia pBII21 (Figure [B)

Tasnarafiafiad e mafuwarai pBII21
mvnzan s Tuae ity pBri21 15 Tuned
CaMV 35S @7 pWCI-2 GUS Hauilaie 5" vobu
wal damatuiiudvveslilsluaed iffesan
fuSnadtad  uasidduiadle lndi
ﬂé'mﬁ‘uﬁwucluT.ﬂiTuma%’maﬁ‘aﬁ%ﬁmﬁguqaﬁaq"lﬂ
(Goldberg, 1986; Habu et al, 1992) YUIAVDIA
uoffaonu 1T Tuae uiwiidue
vatefooguaaunand [ Alala (Herrera-Estrella
et al., 1984; Bird et al., 1988) TuFeFud G
S Idasaiing werisedm surihhiidy
Tls Tuaes1a

CACA_ TATA

A
pCI-2
. CACA Tﬁﬂ
|
-1000
B
[ CaM V 355 Promoter]
aN
B

+34

pBI 121

Figure 1 A. Schematic figure of WCI-2 gene. Filled arrow indicated the position and the direction of the WCI

ene coding region. Sequence of about 1 kb 5" upstream region was enlarged showing two
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homologous boxes containing TATA and CACA sequences which were inserted into pBI101

plasmid. B. Restriction map of the pBI10] and pBI121 plasmids containing GUS gene and the

site for promoter sequence insertion.
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Histochemical analysis of GUS activity in stem section of plants transformed with pBI121 (A

and B) and pWCI-2 GUS plasmids (C and D).
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Figure 3 Agarose gel electrophoresis of PCR-amplified DNA from pBI121 plasmid (lane 1), pWCI-2 GUS
plasmid (lane 2), individual plant transformed with pWCI-2 GUS (lane 3-9), transformed with
pBI121 (1ane 10-14) and control. non transformed plant (lane 15). Lane M is a | kb ladder DNA

as a molecular weight marker.
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Figure 4 Southern blot hybridization of DNA samples from pBII21 (lanc 1), individual plant transformed with

pWCI-2 GUS (lane 2-6) and with pBI121 (lane 7-11) The arrow showd one of the positive band.
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