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Long—Term Cold Storage and Plant Regeneration of Suspension
Cultured Somatic Embryos of Eleutherococcus senticosus Maxim
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Jae Geun Lee**, Xue Shu Cui**, and Chang Yeon Yu '

*Forest Genetics and Tree Breeding Lab., College of Foresry, Mortheast Forestry Uni., Harbin, 150040, P.R. China.
**Division of Applied Plant Sci., Kangwon Natl. Univ., Chunchon 200-701, Korea.

ABSTRACT : A method for long—term conservation of somatic embryos of Eleutherococcus senticosos was
described. Suspension cultured globular somatic embryos were successfully conservated for 36 months at 4T,
The embryos resumed growth within two weeks when returned to MS liquid medium containing 0.2 mg#l 24—
dichlorophenoxy acetic acid, The optimal condition for cell proliferation was achieved when somatic embryos
cultured at 32C in 1/3 MS liquid medium, and about 1.2 g of embryogenic cell was induced from 150 globular
embryos after 6 weeks of suspension culture. The embryogenic cells produced from these somatic embryos
exhibited normal plant regeneration on auxin—free medium,

Keywords . Eleutherococcus senticosus, suspension culture, somatic embryo, 2,4-dichlorophenoxy acetic acid
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3k a8y olEd FEREHE 1 A3 lojA
o]g] 7FA] A L oY 27, cryoprotectant &2 #7H7)
Q7 %0o] At} (Sakai & Nishiyama, 1978). 2 &34 2]
AEAGLEE UF-E9 A5 1~9CY HHdlA AF
sHdtha Harso] glom, HEFO A9 A2A - A}
T (Kim et al, 1986), 719 (Monette, 1986), F
2% (Moon & Kim, 1987) FellA #2& o] 48 =¥
Aol o7} BaE ek AAMEe] 2] AR el Hato]
Richard = (1991) 8 H.3o] w}=H white spruce?] A
AEulE 1d 52k A& A3 % 80%2] Wol&<
HYloha Bk i "o AMEE 4THA A 2
Mg S7E ol | A|7F A2 E] o] (Park & Chae, 1995)
NEFI AGFA L] AA T2 dgeA e mpet 2747
7re) 2ol E Hol= A S YERT

7IA 9.5 o] A Eu 2 7| HE] e ATE 9%
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A7 WA olA Fro] fRE AAENE A
N REF 23} (Choi & Jeong, 2002) AEHLS
g FAEAE 8~12TA 118 2B
Ba7k glovt JhA e o] vt AL P A A Zuj o)
AZA g e A5 IYPH R E8k9e} (Kim, 2002).
o AR 7 oA T o Yl AHEHE 0] g3 thF
SHAA FHE A3 AT doz Aeujek A=
o) ALA e JFE F= AT TddA e} A
FTUE 59 A 2147 A AE FYsta fAkg
o] A7 BE W adAQ A5 AFIE Y4 5
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1. BHEARAIEE 2 RIMIEZHHC) KK EITEA

A 7M. AT 9] Gz o2 RE WA EY] &
T2 oA A EA, o3 MY, AL SEE
71&l S g AFEEAT (Li & Yu, 2002). 44
iz A FAAZ] 7hA e ds] e A E 100 mgg 50
2] MS AA | S 713 250 mee) AMZFZ et AT oA
AE3+9 100 rpm? wEkE T2 Fehjokale) o v n)ok
& 21227C Y aokA oA 16/8A17+e) #HE7) 8ol 4] 218)
Fom 25 A0 7 AR H|A 2 Aduleksigd )

A2A4E A3t Mz e 7F g A o upe) alatg
A, TP} dotx7] 8] AT FRIF] Y2 E
A2 AdueFste] 10 g/ o A=E H718 50 w9
1/3 MS HAuA]7F S0l 250 mee] AFzhEet sz
A ¥ 39 Fo] A4ETHAAEZE 4T (LG MICOM Ao
A 2B CA-BL7AYZ), 3 eield Asidich AAE
W AFUETE A2AZ F= 9FE 24 989
247k e] ArztEetsse] v g A E ok el 100 mgdt
500 mg, 'Fotx7| G A1) A A el 500 mg? 5 g& 2+t
&3

=z
5

2 N2XME HHLAMHIE 2 HMHIEZEHREE HHEAY 2~

Of THAY

4ColA 1571€ 7+ A8 apE A E e} drolet7
o] AAZWE hFOZ 10 g/ 9 HEE H7ks 1/3
MS RAuj 2] 9} 10 g/ £ o] A% 2.5 g/ £ 9 gelrite® 3
7¥e 1/3 MS ZANA ) A 2121TC2] vjdaol)A wj
oFako] ulj el Bt gl AJito] 3 Ey ZALsiTh
4CollA 3670183 AL&A3 3 7+Hul T HE wjd A E
o FEE At A2 A3 1507014 2007] Akel ]
THHE AG2HELS AU EAY 0.2 mg/ £ 9]
2,4—D (2,4—dichlorophenoxy acetic acid) & & 7}3+
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MS dxujA o] HEFste] 211C 32£1CE wjSL

LE 2este] oateolA 100 rpme] S| A& =T e
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3. M2K& £ SME| itz AREE] AIST| THES!

AAZe 2] A o] Fof FAAE 7A o 4w wjLA
AE ol 2218l 5 Fate] AAuF el FAEAE A4
F7)593. 0 wiokE A EAE 10g/0 & A% 0.25%
9] gelriteZ #7438k 1/3 MS A WA 7F E0] 31+ 500 md
Zagae vk 7o £719 50~ 100704 ol 4T 2] A
2 A7) AstHA RS TP W)
= 70 me2] IA A 7F E018)= 350 ml FopAE ek
75 ALgsla €713 10719 fAEAE XAsh
wjoka o FAAE 4AAEAE AE (Klasmann,
Germany) 7} 971 ZEA8AR} (35%55% 15 em) ol A
Aate] £ dE dHAA Feit. #3s 3
(50% A4EhH, &% (100) 9 £524 (60%) = =49
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1. BHEMAUMIEE 2! HIMIEZHHC) MSKAIZTE

AN @ 24y AAEE Y ALAGF 24 2] ko] 4
o)A deuek T WA X ), Wolx7] 9] A
AEHE 4T AL AFe A3 A2 oo &Y
2 AL wdiA el AFUE| et F Aol g Y
b 8 AAElE HEU5Y 938 A 2 &
22g/0310g/08 AFUEAAN EF 1d o A2
Aol 7hFsatct. WAy A9} otz r) o] A A Euf
t HAFUsd wet & 2olE 2o 10 g/ Y =2 HF
Do E A2A 1~2F $7E A Z2E7] Al
Z+sto] (Figure 1 A, B) A& A% Al AMEu o] HEF
o] AA el F FEFE A= AL & & UTh E=F
AAZHE Aol g3A F7RnES 5= e A4
U WA E e} dolxr] o] ML= 2 g/ ¢,
THui= 10 g/ £ ol A A o2 VR

Z]
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2. HHELAY MIZE S 2t 470 HIMIEHHO! RISFIA! JI2t

AR el A 71zre] e AAZWe e w4
e A A3} Wtz o AT A% A 4TAA 2
ALAA A%H R WEo] 4~5 kA AAsALH

o] 974 $E A48 A= 1202717 A A
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Fig.1. Embryogenic cell and somatic embryos of E. senticosus after 15 weeks storaged at 4°C in 250 md
Erlenmeyer flasks (250 ml). Low temperature storage initiated with A: 100 mg (left) or 600 mg (right) of
embryogenic cells, and B: 500 mg (left) or 5 g (right) of germinated somatic embryos, respectively.
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Fg.2. Embryogenic callus induced from somatic embryos of E. senticosus are shown after 3 weeks of culture.
Globular somatic embryos were storaged for 36 months at 4 °C. Somatic embryos were cultured in MS
free medium at 22°C (A)or32°C (B), and in medium containing 0.2 mg 2,4-Dat22°C (C)or32°C ©.
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|
W2 RE Wy A ng 4712 Ftel fAAA0TA
o wiEo] Fb5e Aoz Alngn.

3. M2 & IS HHel HZEo| 85

ALA A 73 ANEHZIE Wprga A9 5
of lojA 2% W 2,4-D2 J8-S AV 50 meQ)
AA ) 7} ol 250 me ATASekA T o Fu) 150

Bt MM=Zoiel M2F7|IME d Als

H X E S}

24-D & 371 Aol
2D) EFol A w35

22T (Fig. 2C) ¢} 32C (Fig.
FHE P P EUN G

atof A e AT AT Y e Ao PA
&3 TG 32TAA wgshe 497 o FEst

UhERLl Wb e o) A8 22CHTH 15% o)
oLjy_ _/\)AI:I: u}ﬂ-g]_ Bﬂo]: 6T "r* 32 Coﬂ/\‘]t ];]Hl:ﬂ-}\g 71J
HAE 1.2 g7hA S48 o4 22Tl &= 10 mgoll = 1

~2007HE HAEsto] 25(22, 32C) 9 2,4-D2 H7} 22 #3199tk (Fig. 3, Table 1).

T (0.2 mg/ £) 2 ol wiokst A3 2, 4-DE A}
2w M 22T (Fig. 2A) 9 32°C (Fig. 2B) 9
SA o) ME FHul 2R Q) wjt
iAol 0.2 mg/ £ &)

x] o}

WOk T T
A HE F

4 HEHEE TSRS &
NS R
A% LAAE Fig 40 S BF2IE

SME HiZAWHAREHO)
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o
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AL A7t

Fg.8. Growth characteristics of embryogenic callus induced from long—term storaged globular somatic embryos

of E. senticosus. 1 week (A), 2 weeks (B), 4 weeks (C) and 6 weeks (D) after cultured in MS liquid
medium with 0.2 mgQ 2,4-Dat32°C.

Table 1. Effect of 2,4-D and high temperature stress (32 °C) on embryogenic callus induction and growth from
globular stage somatic embryos of E. senticosus after 36 months storage at 4 °C.

6 weeks after cultured in MS liquid medium

Temperature 24-D No. of embryo i
pCC) g R ) CU‘turedry embrs,/\:)%eor]:ic cell caElmts)%%%ingn Fresh Weight
induced rate (%) (g /flasko
» 0 176 0 0 1<
2 OB B’’’
9 0 162 0 0 K¢
02 145 5 379 1200
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Fig.4. Plant regeneration from long—term cold—storaged somatic embryo of E. senticosus . Embryogenic callus ),
Somatic embryos (B), Regeneration of whole plants (C) and Acclimatization of plants to the soil (D).

2] oke 1/3 MS mA A o) &A wjoksto] 27}
3, o] GAE AA wit 3NE F A
Az A8t o (Fig. 4B,C) Aw3t 2
s =88 = A (Fig. 4D).

HE J2AFof = AR2E7 ¢ 28 QA7 A8
Sy el A glovt 7hA e 2] A A 2] AR el
M Adeel AAEEe HddA s E JeE 1A
= A0® yent 52 AFUEEA 2 A 4E A
Azl ddstas AEstA] Zaled oz AL
P33 AR S e AA 7L S 2G-S 8t A
T UAEES Tl dAMRANES P A&
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235 AA - 249 k] o' lal COsfl o AE# A
2 uke Aite] 71918 Ao g AtgHh T3] dAst

24719 7N gy HER7F 4T M E ot A
(Li et al, 2003)3} w7} 2 AL A L8 9
AFEAAE A e vt 54 vdERiT AT
o AAEHE 4Tl AZFRAE Aol 271Y FHE 2
ol7} H7] Azstom AG7|zte] dojdFE A=A
A go] ol 3704 o)ike] AFo] Brbssirta Bl
ato] (Park & Chae, 1995) 7HA] .29 9] 24wl A&
Aol et 22 AnE veplth weba FExd 2
cell line 2 E41 2] A27F7] A el Al k57| e] A A ul
© ALAZAZE AfPehA] UG Ao AlgHT v
AAHAE AL dho] & D2 kYA 1271€ o]
A5 Aol 7hs AN A G dial wEel 7]
Aeh S wiof AL shelA S o) Agtdnial &
ot} ol 9} 2] 7= 4T Ao A v oA
8] Fe] Eo)7ta 3670 o] FefF <l Wgrt A4 gl
Ko 3671¥ o) AXZ7A o] ThEeSit ol g
A AAZT AT AEF S5 wf$-
2 A1 (Richard et al., 1991) &% EAo] vk A
At o] FH ve Aol AUV WEolH
(Bewley & Black, 1985) #&ol|A] 27|43 st &
Aol At 252 &7 0= AMEZFE AY
HQl A5 3] gl w2 o] Fo|X| ] ghrtstriete A Al
] 7| d2ACERY A wpdABAE Fesld

olgiekh olet T HAE ALAGHE F3hd
AxE D vyt @ 7HAXE FEREY 7|AsHA
ol 1 AMEHZ AL 2 cell line 2 ZA] FASHA B
Z3 5 ge Aog AgH o)A}, R ALA T 7
H 2HE et AY A0 o) 24-D2] Hrprt F4A
o7 gFEoIx Il Qlo] AAFAEA gEHA ¢
gAY AE FEd Y SRS Folny]
3 AFE &Aoo 7 FPsjojor T A0F AT
AeAgE AATEE JFZEEH] HAAHA g
MSH A o] 2 AF8F S A ASAZE A Eu 2 HE A
A/ AZH o7 Rt
= e

A A TS 0] &3 7HA 0 A dFFAAA FH
& 95t A el g3 AL A7 AT AP
sstqlt, Aetujok AT 4Tl ] A2 gl
= ) o)A o] 2 vhA o] AAEusE skl 2 g/
g o)she] e HEUT oA 3671€E ol Aol 7he
sholch 4717 AL Ads Az el &1 F
2,4-DZ #A7}a v oM vt A& 3] Eato] wiy A
A2 YAt on wid e Al TASEE Wl

£ 32CR 598 ol 714 a&Folgitt
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