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Abstract This study were carried out for selection of
proper transformation variety and development of efficient
regeneration and transformation methods. The number of
shoot in commercial varieties of gourd plant were 0 ~ 7.3.
and fusarium wilt resistant pure lines were 2.0 ~ 6.5 per dish
containing on MS medium supplemented with 3 mg/L BA.
The shoot regeneration frequency of fissarium wilt resistant
pure lines were wide variation on the deviation. The expression
of GFP was high 67% and 100% at the co-cultivation with
Agrobacterium. The effective shoot regeneration plant
hormone were combination BA and 2,4-D. The number and
elongation condition of shoot was good after 4 weeks change
with MS medium supplemented with 1 mg/L BA. Effective
callus production plant hormone were combination of 3
mg/L BA and 0.1 mg/L 2.4-D.
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A 23 a&S wol7] Ykl G5 AHAE MS 7|2
B X (MS Powder 4.4 g, 3% sucrose, 0.5 mg/L2] AgNO3, pH
5.8)0] 0.5, 2, 5 mg/L H=9] Afo]|E7}o| o] & 25| zeatin
I} kinetingr ZH7} 37hso] 7290 T = ufx]of A 34t
Boz Agetde v g ug E5 ALE Slstel A%
E3 TRUES, FHE, RPN 922U A
3 AZY £ 552 MS 7| Eu]j x| o] BA (6-benzylami-
nopuring) 3 mg/LE A7FE WA oA MBS0l 7Bkl
CHTable 1). T3+ BAHIR] A g4 Ay ¢AAE U

Table 1 Shoot regeneration frequency of gourd plant variety G5
on various cytokinine medium”

Hormons (mg/L) No. of shoots No. of roots

3 BA 95 + 25 -
0.5 Zeatin 0.5+ 0.7 03 +0.5
2 Zeatin 9.5 + 2.1 6 £ 1
5 Zeatin 7+28 1.3 £0.6
0.5 Kinetin 0 11 + 3.6
2 Kinetin 0 10.3 + 2.1
5 Kinetin 0 14 £ 1

“Basal medium : MS medium. Values are means of three
replicates. Each replicates includes five cotyledonary explants
per a culture dish.

"Data represent mean values = S.E.

2 21519 1, 3, 5 mg/Lo] BA7} H7tE wj#| o] 24-DE
0,0.1,05, 1 mglL & ZZ Arlste] 12289 vz & W=
= HEGU4e 5744 x4kl 3R o R AHsgitt

3% ¥ 49 | 4G ARAS L7l £QH o1z
B 2] 2(GV3101)0] W AF FF 5 3 mglL BAS} 2 mglL
zeatino] H7Hel MSHj Ao A 35 v et & 7] ul| #] 250
mg/L9] cefatoxime©] FE4] 02 33HE Hjx]o] 3 mg/L BAL}+
10 mg/L hygromycin, 2 mg/L zeatin®} 10 mg/L hygromycin,
3 mg/L BA®} 50 mg/L kanamycin¥} 2 mg/L zeatin®} 50
mg/L kanamycin©| M7}l wjA] o A Aekstich Azx7t &
SEE AxE 2ty 2220 fle AFRE HA
(MS Powder 4.4 g, 3% sucrose, 0.5 mg/L2] AgNOs, pH 5.8,
250 mg/L cefotaxime)ol] A A AAS Gt & AxE
2 Hf Aol o] A5} AT

HYZM(GFP & gus =4)

GFP (green fluorescence protein)®] 2H&-S A7) 93
agrobacterium & 64 o] A 7]7|(model: Ez capture,
Ato)S 0]-$5t0] GFP el ZASHYILH Gusit AL 1)
FAALA Y A2 245 gus FA(S mM EDTA, 0.1%
Triton x-100, and 1 mg/ml X-Gluc in 50 mM sodium phosphate
buffer, pH 7.0)0]l &) 37Co A 16A]17F BF-S A H Tt &
o] B 27 0% o|BES ol getel YBAS o
Hel AAT 5 BRAY,

MOIEFIOIH BF7t MEelol njxl= g

FAAG d¥tHom AMGE= G5 59 A9 9
ofo] ohefet A2t wiA A Az FEES
ZV7} 37}A] =& 9] zeatin = kinetin B Z| o]
& # Azsl BAE Aue] 248 24
AxgP A=E 2462 3 mg/L BA
Ao Ae 95709 Alzx7F EohE Qo zeatin A2
FolE BEO| ueh 05~9570] A7 23E 90
kinetin 2] 2] Lo A= Alx 83} glo] Hejut E3}stglct
(Table 1). o] A= Al%29] E3} A&l 229 &
Lo TRl mepdE S whethes 2o A4
9} U X|gtch(Jang et al. 2011). Zeatin 2 mg/L7} A 7}= uj
Ao Az e 7|2 A(BA 3 mg/l)eF F23 Aol =
Hol A oFQtth. et zeatin 2 mg/Luj A| ol A F- =¥ Al
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Z= 27 ARRE &A glo] AlxE Wt ujA|of o] 4] Table 2 Comparison of shoot regeneration frequency of commercial
3= Aol 7lxe A2 wWaA ARsY) v gliZo varieties, inbred lines and fitsarium wilt resistant of gourd plant”
2 AR EHE #3525 o8t A& aeS skt , No. of shoots

27 6AET 4EEF 3BF AR HFS FBA vanew 3mgl BA 2 mg/L Zeatin
th 6 79 d=224% A <AAT 38 e G5 9.5 + 2.50 95 + 2.12
A7 Adet AU d=22409 AFE <A AE 747 73 + 095 9 + 1.41

o Aok FF HAF EFFol Hlste] zleH 756 53 + 095 65+ 0.7
oheret AEolA Hare vpel o] FFo| wE A&} Bulrojangsaeng 6.5 + 2.64 55+ 0.7

& Zo|7t M%{E]'(Han et al. 2004). =AAE FolA= Dongjangun 53 £ 4.03 6.5 + 2.1
AT I 756°0] ZkZE 9709t 6.57) ] HHEA| oA AlZ7} Dantos 20 + 14 35+ 07

—rﬂlﬂ‘ﬂ 74 i—%% aEe Hilom AR EFFoA=
EX“"’J_'—}‘ ol Zkzy 6.570 et 5.57) ] A A o
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22 G5H T} Lok
: 2 H Yt} Zeating A7}
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(e . Zeine) w014 AR A L A
BEFOIA AT A2 45 3 uuA) )4
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frEg gl
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A At 5 zeatin A 55} HjR| S 0]-@5}o] ulol
K & AAsI7] Yt hygromycin} kanamycein o
2 AuEl = wE pCAMBIAI3047} pCAMBIA23010]
=AE ofizuEE ElobE o]8ste] YA At

“Explants were placed on MS medium containing 3 mg/L BA
or Zeatin 2 mg/L. “Values are means of three replicates. Each
replicates includes five cotyledonary explants per a culture dish
"Data represent mean values + S.E.
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Fig. 1 T-DNA region of the binary vector harboring T-DNA
region of the binary pCAMBIA1304(a) and pCAMBIA2301(b)
vector. The hpt and nptll genes were driven by cauliflower
mosaic virus 35S promoter. LB: left border, nptll: neomycin
phosphotransferase II gene, hpt: hygromycine phosphotransferase,
35P: cauliflower mosaic virus 35S promoter, gus: glucuronidase,
Tnos: nopaline synthase promotor and terminator. RB: right border

Fig. 2 Reporter gene expression of cotyledonary explants of gourd plant. Explants were co-cultured with agrobacterium containing
reporter vector and investigated reporter gene expression after 6 days. A-D: GFP expression of transformed with pCAMBIA1304.
E-H: GUS expression of transformed with pCAMBIA1303. A-B and E-F: Gourd plant variety of 747. C-D and G-H: Gourd plant
variety of G5, A, C, F, G: co-cultivated on the 2mg/L zeatin containing medium. B, D, F, H: explants co-cultivated on 3mg/L

containing BA medium
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Table 3 Shoot regeneration frequency of fissarium wilt resistant inbred lines and pure line of gourd plant

No. of explants analyzed No. of explants expressed GFP or gus

Variety Vector Hormones (mg/L)  Antibiotics afp or gus(a) GFP or gus(b) rate (%)’
747  pCAMBIA2301  Zeatin (2 mg/L)  Hygromycin 66 4 6
747  pCAMBIA2301 BA (3 mg/L) Hygromycin 49 4 8
G5 pCAMBIA2301  Zeatin (2 mg/L)  Hygromycin 105 7 7
G5 pCAMBIA2301 BA (3 mg/L) Hygromycin 112 6 5
747  pCAMBIA1304  Zeatin (2 mg/L) Kanamycin 3 2 67
747  pCAMBIA1304 BA (3 mg/L) Kanamycin 3 2 67
G5 pCAMBIA1304  Zeatin(2 mg/L) Kanamycin 8 7 88
G5 pCAMBIA1304 BA (3 mg/L) Kanamycin 5 5 100

“Explants were placed on MS medium containing 3 mg/L of BA or 2 mg/L of zeatin.
YGFP or gus rate: No. of explants expressed GFP or gus(b) x 100/ No. of explants(a)

Fig. 3 Reporter gene expression of shoots of gourd plant. Shoots transformed with pCAMBIA2301 were regenerated on regeneration

medium after 8 weeks

oI tHFig. 1). pPCAMBIA1304 W E] 2 FA AT E AHAA =
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zeatin 350} Wi Ao A FE i AHEA of| 4] GFP UH
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Fig. 3). 2utch At wfFslA] Az S AR 4
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24 ofgfHolA R3tE= AS FUT 5 AN
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Z WEA Aol T v Alof| A s =55 S
o BAZ} 27 v x| o A E3}E *L-t AR B A 2
SAA NS =5tk 85 5 BAH|A| 9} zeatin Hf
Ao A 2472y w3hE 871} 671 AHA oA E3HE Al
gus G AT} zeatinof| A B3 1719 Az

o] Zholx]o] et A o7 GHA} 7} EO‘H
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Table 4 Shoots formation of gourd plant on BA and 2,4-D combination medium

No of shoots

BA (mg/L)

24-D 0 mg/L 24-D 0.1 mg/L 24-D 0.5 mg/L 24D | mgL
1 14.5 + 0.7 0 0 0
3 95 + 25 0 0 0
5 7428 1+ 14 0 0

“Basal medium : MS medium. Values are means of three replicates. Each replicates includes five cotyledonary explants per a culture

dish
"Data represent mean values = S.E.

Fig. 4 Shoots formation of gourd plant cotyledon tissue on containing different concentration of BA and 2,4-D combination medium,
A: BA 1 mg/L containing medium after 4 weeks, B, BA 3 mg/L containing medium after 4 weeks, C: BA 5 mg/L containing medium
after 4 weeks, D: BA 1 mg/L and 2,4-D 0.1 mg/L containing medium after 4 weeks, E: BA 1 mg/L and 2,4-D 0.1 mg/L containing

medium after 8 weeks
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