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Transformation of Korean Ginseng (Panax ginseng C.A. Meyer)
with Salt Toleranc SALI Gene
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ABSTRACT : Salt-tolerant transgenic Panax ginseng plants were produced by introducing the SALI gene (3°(2”), 5’-bis-phos-
phate nucleotidase) that confers tolerance to the salts through Agrobacterium tumefaciens co-cultivation. Cotyledon explants of
immature ginseng zygotic embryos cultured on Murashige and Skoog medium lacking growth regulators formed somatic
embryos directly with below 10%, but the 74% tranformation rate were observed at the treatment of phytohormone with 1.0
mg/ £ 24-Dand 0.5mg/ £ Kinetin. Somatic embryos were initially cultured on MS medium supplemented with 250 mg/ £ cefo-
taxime for 3 weeks and subsequently subcultured five times to a medium containing 100 mg/ { kanamycin and 250 mg/ £ cefo-
taxime. Upon development into the cotyledonary stage, these somatic embryos were transferred to on the medium containing
50 mg/ £ kanamycinand 10mg/ £ gibberellic acid to induce germination and strong selection. Integration of the transgene into
the plants was confirmed by polymerase chain reaction with specific primers. The ginseng transformants with well-developed
shoots and roots were successfully acclimatized in a greenhouse when they were planted in soil.
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FHIE wHE} 524Xbacl] £Usl7] SshA ATEA site Neol
AXE primerA| 2l 284 mutationX|ZTh. Primers= sense
2 TE 5-GATTTACAATGGACGTTCGC-3'¢] 2L 5-
GATTTACCATGGACGTT-CGC-3’2. 2 Wol|A|A ARE3lgEth.
UE primer SEF SALI gene®] ORFRIL A3 g
e} (524Xbal PIA AzFE] = o, E colid] Y
st F2819 ). Primer mutationol]l 9JsiA S%% SALI
genes PCRE F&3te] 74 AA & PCR product® th
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(Fig. 1).

21 ZF A HZE binary vector$! pRD400o] THA| %35}
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Sequence : 5 -GAGTTGTTTCATCGATEECTTAC-3
Primer © 5 -GACTTGITTCATCCATEECTTAC-3'

Fig. 1. Agarose gel electrophoresis patterns by PCR of the SAL?
gene induced from primer mutation and insertion of the
SALT gene into Agrobacterium. Primer was modified used
to make Nco | site from 5-GATTTACAATGGACGTTCGC-
3' to 5-GATTTACCATGGACG- TTCGC-3.
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Fig. 2. Vector construction of the SALT gene for transformation of ginseng. (A) Insertion of the SALT gene into binary vector pRD400. (B)

Confirmation of the SALT gene digested by Xba 1.
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Table 1. Developmental aspect of the somatic embryo according to the phytohormone addition to the selection medium.

Somatic embryo No. of somatic Somatic embryo
formation (%) embryos/cotyledon Normal Abnormal
Phytohormone free 90 10.0 +4t +
Phytohormone free
(kanamycin 100 mg/ £ + cefatoxime 250 mg/ § ! 1.9 Tt +
2,4-D 1mg/ ¢ +kinetin 0.5 mg/ £ 74 145 n NI

(kanamycin 100mg/ £ + cefatoxime 250 mg/ 9

"+ :small, +++, ++++: excellent.

ok 2 A3 AT R SshE F fAEAE dEs)
AT (Fig. 4A). 22V 4 EA 5 50%7F Zdulso] Ak
o7 AAEA] Rt ¢ AEsEEe] HrhE Adx]

Fig. 3. Transformation of ginseng using Agrobacterium tumef-
aciens MP90 imbedding SALT gene. Transgenic single
embryo on the phytohormone free medium without any
antibiotics (A) and with 100 mg/ £ kanamycin (B), and
transgenic embryo on the medium with phytohormone
and 100 mg/ £ kanamycin (O).
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Fig. 4.

Transformation of ginseng using the SALT gene. (A) Shoot
formation by addition of GA; from somatic embryo
induced from the ginseng cotyledon on the hormone free
medium. (B) Shoot formation from somatic embryo
induced from a ginseng cotyledon in the hormone
containing selection medium using A. tumefaciens LBA4404
imbedding SALT gene. (C) Shoot formation from the
transformants  of embryo by cocultivating with A
tumefaciens in hormone free medium.
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Fig. 5. Confirmation of the SALT gene in ginseng transformants
(lane 7~9). M: marker, Lane T1~3: Agrobacterium
containing Ti-plasmid, Lane 4~6: Agrobacterium containing
binary vector inserted Ti-plasmid and SALT gene. Lane
6~9: Ginseng transformants. Vir-G (1, 4, 7) gene was
investigated to confirm insertion of SALT gene and
Agrobacterium.
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