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Transformation of Alfalfa by BcHSP17.6 Gene using

Agrobacterium tumefaciens
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S. H. Yoon, G. J. Park and J. Jo*

Abstract

This study was conducted to obtain the transformed alfalfa (Medicago sativa L.) plants with

thermotolerance gene (BcHSP17.6) using Agrobacterium

tumefaciens LBA4404 and we confirmed the

transformed gene from the regenerated alfalfa plants. The expression vector, pBKH4, harboring BcHSP17.6

gene was used for production of transgenic alfalfa plants. In a process for transformation, the callus of alfalfa

was cocultivated with Agrobacterium tumefaciens and transformed calli were selected on kanamycin-containing

SH-3-kc medium to regenerate into into the plant. The complete transgenic alfalfa plants were produced by

cultivation for about 4 months on several regeneration media, SH-nk-c, SH-11b-¢c, SH-sp-c, and SH-IBA. The

transgenic alfalfa plants were analyzed by isolation of genomic DNA and PCR/Southern blot.

(Key words : Alfalfa, Transgenic plant, BcHSPI17.6 gene, Callus induction, Plant regeneration)
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Table 1. The list

Transformation of Alfaifa Plants

cago sativa L)9] Vernal & FAdgony, &

3 FAE 0% oEEedA 1E, 01% SDS/

HgClz S Aol A 15E, 1% NaOCl goo) A 583

53 g, STFE 28 Hojulol 2AuE A
22 Agatrh

TR FAERE As FE L A8 AR

5}0“ AL8-& wj x| Table 13 2.

2. 23~ BE Y WU

G FRZRE AY Hel2g FE3n F
AA 77§18 WX 2=, SH(Schenk ¥ Hilde-
brandt, 1972) wjX]e] 24-D (2,4-dichlorophenoxy

acetic acid) 3 mg/f{ FE2 AHJI3E SH-3 wjA &
AHgE o (Kim 5, 1999), £ Ao A&
BE 2ALE vx= pH 5.8, 0.8% agar FE &
23393, A58 Ayat 20Y HF22 AY
WseA dez FAac

ddote] YAARE Y3, BcHSPI7.6 FARE
7FAl< pBKH4E FAHE WEIZ AL
(Kim %, 1993). pBKH4:= 9 Tho] BamH[ & 2
5% ¥ BcHSPI7.6 #AA @HE pBKS1-1 ¥
9l BamH1 A& A B9 subcloning te] A2t
3t W E 2 4, kanamycin WA A 221 NPT-O, W
A AL BcHSPIZ6, aEln FAAH 2@ E
o
-

L& 35S promoterE 7R it} (Fig. 1)

and composition of media used for callus formation and plant

regeneration
Used media Composition of each medium
SH SH medium (basal medium)
SH-c SH + cefotaxim (500mg/ ¢)
SH-3 SH + 24-D (3mg/?¢)
SH-3-¢c SH-3 + cefotaxim (500mg/ ¢ )
SH-3-kc SH-3 + kanamycin (100mg/ £ ) and cefotaxim (500mg/ {)
SH-nk-c SH + NAA (Smg/¢), kinetin (2mg/ ¢ ) and cefotaxim (500mg/ { )
SH-11b-c SH + 2.4-D (11/¢), kinetin (Img/ ¢ ) and cefotaxim (500mg/ ¢ )
SH-sp-c SH + (NH4):S04 (1.6g/ £ ), L-proline (5.75g/ £) and cefotaxim (500mg/ ¢ )
SH-IBA SH + IBA (Img/ ¢)
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Fig. 1. Restriction Map of pBKH4. P35S,
35S promoter of CaMV; Tnos,
Terminator of nopaline synthase;
Pnos, Promoter of nopaline syn-
thase; NPTII, Neomycin phospho-
transferase Typell; BcHSP17.6, ther-
motolerance gene; B, BamHI; P,

Pst1; S, Sall; R, EcoR1; X, Xba
I.
3. FETE Aonp MAE A Eol

pBKH4 plasmid& Holster %5 (1978)2] ‘freeze and
thaw method’ ol W} Agrobacteriumel] X 93)}9 0.
W, A A8 T Agrobacterium& YEP w} x| A 2¢]
b wjste] 299 SH °“*‘Hﬂxl°ﬂ de$, Agro-
bacterium e Aol dFut Hel A ~1087F &
TAEd HidF2 238 A E}u, A7 A
7}=lA] 9k SH agar plateo] A] 27} co-culture 3}
224 FEE FEIAH

BEASRE 225 ALy Y8, SH3 Hlx
o 100ug/mé2] kanamycina} 500ug/mle] cefotaxim&
H74e SH-3-ke WA A #EE A 2F Hj %S
Aeomn, 209 AR NRE H ol &7 39
N 247 NE b, oS s
M 22 8y
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SRR
8 Kim 5 (1999)¢] oz élfé—% %lsﬂo}aiu‘r.
SH-3-kc Hi=| oA Aa Be] 2% SH-nk-c H] A
o A 287 Wi, SH-11b-c WA oA 3Lzt w)<k
SH-sp-c M xJefl 4] 217F wiRS oL, 715 =
2k iug/mie] IBAE B718 SH-IBA H]XofA] ok
shel Be% fEGOIA LAY AAL AR
ghatgen, AFsE g FAANEL
3}7] 98l Murray 2 Thompson (1980)2] &
mel genomic DNAE #2sted, PCR ¥4 o
Southern blot ¥4] (Southern, 1975)& 2 A&} o).
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m 2o & 1%

Il

1. YTUt A | 9 pBKH429 0

24-DE 3 mg/ ¢ A7FgE SH-3 v x]o] AE3 &
Hat FAE 2 Adste] widPSd, 15~20d0]
dFe] AHxrt fFREoH, deliE FYv
Aol 209 HASFE 2~33 Adiu)gsiel F4
A A AgrobacteriumS. 2 ZEA L ABE ALLIS
th AHafE 24& Kim § (1999)0] Bado)
2 MiAzde @3 ZoaM A BE %9
B 2E F28 = Ak

pBKH4 WEE E coli HB]Oloﬂ E95te] =2
g t}&, plasmid DNAS 3] BamH1 AFE
422 Ad3% %17103%3i g8ty e o, Fig. 2
Ao} 7ol 0.73kbe] BcHSPI7.6 ©#H el DNA
bandE #18} 9} (Lane 13} Lane 4).

)

_

Fig. 2. Restriction pattern of
HindIl digested A DNA Marker,;

pBKH4. A,

Lane 1 and Lane 4, BamHI
digested pBKH4 isolated from E.
coli, Lane 2 and Lane 3, BamH ]I
digested pBKH4 isolated from
Agrobacterium tumefacience LBA4404;
€, The errow indicated 0.73kb of
BcHSP17.6 fragment.
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A7)9 %0 F Felsh pBKH4= Holster F (1978)
9] ‘freeze and thaw method'sll wha} Agrobacterium
o sl e, BAANEE Agrobacteriums YEP
Hj z] el A 227k whate] plasmid DNAE 2] &
tg, 9Al BamH1 ATEAZ HHF H7|AF
8] Agrobacteriumo) pBKH4AZ HAASFHGY=A
= 15 23}, 0.73kbe] BcHSPI7.6 ¥ 9] band
71 FE) et (Fig. 29] Lane 29} Lane 3).
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BcHSP17.6 A 47t =% Agrobacterium& )
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2 MUY & QAT (Fig 3A). ool W Agrobac-
terivm Ao FGANA ¥ A1 SH-

ke WIF oA HE AEFA @y weEbs SH-
3-kc BiRl A Mwurd By A= pBKH4 plasmid®
FFAHRE RAoB daEy, HAe
SH-3-c iAol &7)3m oF 20 ZtH ez Ajucd
s ZE3) A

T Eet

FAA FrluAela Herg gHz2REH g%
% Agde ARSI S8, B2A SHnkc
Wiz A 28~30, SH-l1lb-c ®iAellA 3~5%,

SH-sp-c s} x}olf A} 21~254,
2001)el A 270 o)t wiokshe] AEHE A4S
4th Kim £ (19999 23] gsta 2d 71
2o AHAzRE HEFE F=sted o 52~
80d H=vt afse Aoz Hof ded, ¥ 4
Holx 77 Al7) B AZEREY ARITE Fo=
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of ZasE 7kl Aol7t AviE AL, FEA
# A AE Agdsis B o)A kanamycin® cefo-
taxim 59 TABAZ ALLE7] i) ol G
gow Ao #FHol AAsH7 BEY Ao
AZrE

Fig. 32 Zlgj2 AdRe AEAxe #AL
el Zo2A, 100ug/mle] kanamycin® 500ug/
ml e cefotaxime #H7}3F SH-ke uix]ofrd 78efxe]

SH-IBA #i =] (Son %,
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Fig. 3. Selection of transformed callus and

plant regeneration. A, Selected
alfalfa callus on antibiotic containing
medium; B, Development of shoot
formation; C, Induction of root for-
mation; D, Regenerated alfalfa plant.
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Fig. 4. PCR(A) and Southern blot analysis
(B) of transgenic alfalfa plants. Lane
1, BamH ] digested genomic DNA
from nontransgenic alfalfa plant;
Lane 2~4, BamH 1 digested geno-
mic DNA from transgenic alfaifa
plants (Vernal).
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44049 =A%, Agrobacterium3d} GZn e
THEE Bl 1004g/me 2}
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