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Abstract To identify the optimal antibiotics and the concentration used in the transformation of larch based on somatic
embryogenesis, we studied the effects of Kanamycin (Km) at various concentrations on embryogenic tissues of larch cell lines 638,
109 and 113, and effects of Cefotaxime (Cef) and Carbenicillin (Cb) on cell line 109 as well in this paper. The embryogenic tissues of
the three larch cell lines were subcultured on proliferation media supplemented with Km (0-35mg/L) , Cef (300-500mg/L) or Cb
(300-500mg/L). According to the appearance of embryogenic tissues growth after subcultured for 30d, we found that: The
embryogenic tissues of larch were more sensitive to km than that of other species. And the sensitivities of 3 cell lines to Km were
different. Cell line 113 appeared to be most easily inhabited at a lower concentration of Km than the others. The critical selection
concentrations for cell lines 638, 109 and 113 were 25 mg/L. 20 mg/L. 15mg/L respectively. At the concentration of 300-500mg/L,
Cef showed a positive impact on the growth and proliferation of cell line 109 while Cb showed a negative impact. So it is suggested
that Cef be used to eliminate bacteria during transformation of larch using emryogenic tissues of cell line 109.

Keywords Embryogenic tissue, Kanamycin, Cefotaxime, Carbenicillin, Genetic transformation
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AME . RAF R P IBALF AL, 2R B S A
PR TR IG, AR R I B AR IS B Bt 5 80s
FEIAL R, PG EEAE B R 3 P s In & ad i A=
FANHIRAT GRS A, T gl Y5 4. BF
LR B, FEPAS [R5 RGP AR 22 U R N AN [R] (T
1EIHAE, 2005), [RIFHRE AR AS R K50 AE 2R RV
WAFAEZE S (FRARSE, 2008; H R A%, 2002) o P X
SRR U AR FR I BUR AT A o 1AL e
b Sl T BN S AT IS, AT PRI ik
MERE, WEGA VT Sy, [N A AR 1) 1 AR
K, RRHTEAL A m AR R IR R . A
Hed P AT H A =4 I s o - B Tk i R
AP HTA R MK . R I8E 25 (Kanamycin, Km) g T
FEEMAE BRI, T Kmo 41 g A g 4
EEFAEH, BUTRERAED I Z AR R ik £ 5
FRIGEMEISIET:, Kb KmZ 5 W H AR AL Ak
R TE ST AE B . Sk HEE 2 (Cefotaxime, Cef)FIFLE
T 57 7 (Carbenicillin, Cb)%# H/ER AL it h
AR HTA 2R . KERAL AT TR Y, 300-500 mg
()0 BT T AE 3R BB A% Ak B4R 47 1) 400 B RUCR (Cerda &,
2002; Hiei%%, 2006; Nigroa%, 2008).
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ECWE D
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PR BT 2 VR A R W (WARL), IR Zi{EKm
HVE ] N RIS S 0 IR W e e, Kmik =
25mg/L (1AL B R) G k3 2 5 o A A KmAEF R 41432
KRS S S IGTE 2 A0 HT, Kmik 52425 mg/Lis 4H
2 6381} 57 P LU 0A B e FEREFE

1.2 KmAbIE T 4HA R 10989 4 €
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SR AU TLSDYA 2 UL (WL R L), &AL
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(RS SUIPAL 7 N T E S FUR e~ 229/ (B LIl Y AT R2A
AR AT HL, KmIKEE 15 mg/Li, AR 04
TFUAZ 2™ B W =20 mg/Lif, EKsg4s
Pedmikl, HASERAET-. mUE K, 41H R109%FKm
Tiif 52 P I L 5 24 20 mg/L
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K1 AFEWEKmIERTTS, RIS 263811 4 KRS
A IR AT HPIRAS; B-H: 2050l 3 7s 41 AR AR INAN RIS Km R 4K AR 7 L 730 dJa i ZE KOIRAS, s InKm
R 5 2399 50 mg/L, 10 mg/L, 15 mg/L, 20 mg/L, 25 mg/L, 30 mg/L, 35 mg/L (k%X %1.0 cm)

Figure 1 Effects of Km at different concentrations on proliferation of cell line 638

Note: A: The tissues before treatment; B-H: The tissues on proliferation medium supplemented with Km at different concentrations.
The concentrations of Km are 0 mg/L, 10 mg/L, 15 mg/L, 20 mg/L, 25 mg/L, 30 mg/L, 35 mg/L, respectively(The bar is 1.0 cm)

R AFIWRIE Kmxt 3 Fhdl g 5 412U 5 A< 152 (LSD i)
Table 1 LSD multi-comparisons of effect of Km on tissues
proliferation

Km i ULECT B (%)

(mg/L) Mean ratio of tissues proliferation (%)
Concentration 41l fiti & 638 iM%k 109 4IHL R 113
of Km (mg/L) Cell line 638  Cell line 109 Cell line 113
0 503.41a 575.96a 326.58a

10 201.02b 388.82b 76.20b

15 175.92b 230.19c 61.97bc
20 109.54¢ 165.11cd 59.71bc
25 91.59¢ 147.24cd 59.00bc
30 85.03c 142.80cd 44.00bc
35 69.60c 137.60d 33.25¢c

a2 K40.05

Note: The significance is 0.05

HIWETE  WIDWERI, AEIE 10 mg/LA{Km
YERE, IR LB T - 24 =15 mg/Li ,
IRPEA 256 A BA T 2 68 )4 iAeT-. R4
i 22 1131 52 P Ml Ak B2 4E 15 mg/L

1.4 CefFACh3 &M ZHBa R 4 K BI 2
AAEEFR AL AR 2k 5 24 300-500 mg/LI,
JEPESI M R 1097E 2FPhi AL Z2AE FH R A KARAS (K12)

MR (KI3)RIMAR . fECef(I/ER R, IR
PR B A EIEVPR, A KRRk, % m X,
HLFtHE Cefik FE 14 i £~ 22 11 ETHEH: . Chxl ik
PR R EATH] W a5 E ] K FE /300 mg/Li,
IRPELH R S IAPIR, 50201 BEAE IR EE IS,
PEUIET FEEINEE, HTEFREET N . Huknr i,
CefFIChX 41 iig R 1091 A=K AR . Cefitt fi gk
YER, TChM B A HIHIER . Bk, Ak
ZUERSZZIFMSE], 78 LAAH R 1094 52 7R 44 Kl 15t
fEiEA T, 1k HICefHl T4 Ab BE LL LA B

B HE (% B
» e

K2 CefFICOE T, 4l R109/EKRAS

WA IR AEEATIRES, B-D: IRTEAN R AN INCefkCh
PIgRARRE TR EREFR30 dJ B RS, QAR FREE T AR A
HRIREE A B ANIIMMEATHiAEZ; C: 300 mg/L Cef; D:
300 mg/L Cb (FxJL41.0 cm)

Figure 2 Effects of Cef and Cb on proliferation of cell line 109
Note: A: The tissues before treatment; B-D: The concentrations
of Cef or Cb are as following; B: without antibiotic; C: 300 mg/L
Cef; D: 300 mg/L Cb (The bar is 1.0 cm)
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Figure 3 Effects of Cef and Cb on proliferation of cell line 109

2118
2. 155 A4 BE 14 40 B 2 3 Km Y S5 R4 .

P& IR R 20 i 2R 50 Km s 3 EE AR iRk . 7R
%I FE (10 mg/L) IKmAE I R, 4l R A KA,
b Kk JBE =25 mo/LI, R4 404 3
Too KMV T 4% 40 M0 2R O 2 4008 5 % ) A T
X, LS X A B I 2 5

STl 4 568 K (1) B80S S AN TR . 48 fif 3R
113X Km A I W S s, 1097k 2, 638X K ik
AU, 6T Km i 52 115 S B 53 7324 15 mg/L
20 mg/L. 25 mg/L. fEHARBTTTHWEY], AFE
DRI 20 PR A1 FE A0 K BBUR A7 7 2 5o Y IE B 4%
(2005) %] A~ [F] A< 2 Km A F T 2 it 2% s 41 2L iUk
PR T T I, WIVE 20 2% 06k K R Ak v e
TRABLLAC S o Kmodf Wi VL 2T 1 2% B 3Otk 5 ol
50 mg/L, 1% KAELL e @ A2 B N
60 mg/L.

S HABREY IR R AR L, TE A R PE AN
20 Km s S ek . alack Doy, 3P
P 40 L 286 Km T 52 17 94 FE 72 10-25 - mg/ Ly
P I A2 T 40 P 2R X Km D T 32 i ik
J& o Q1 Ry 55 (2008) B 7K moxS B PU AR e b 4624 7
P VA K5 A 52, 45 H Km 250 mg/Lif 5¢
SRR, BB, FBHFAZE(2002) 1)
FHOGHF TR, Kmo R A @ 412 AR K B A
FIVERT, WK T-50 mo/LInf, @4 4 23K R g
AT o BRE SR A5 (2001) FH AN [RI9K B (R Km AL BEL &

BE ARG AL AR, Tl S R WL
50 mg/L KmPy 5 IR 3 4L A T 4R ACH 7%
WRIERIMEAR AR, LA A, FHRIRE
A M Z A T AR R B, 6 Km ) b B
&, X ArRe AR B B AR R

Jih, AAf R AR R R, el A
TeaZRE, FEM 2 IR K Km 1 M R
HEPRZAEAC NI 3 B A A AR, AR 15 IR 4
HH R M P52 A A 240 0 2R P Kl 52 1 5L

22 AR E I E ZX MRS KAER

AL T-Cef FICh 4 A 41 i 28 A K (1) 5 i
MIRFFT I, 2R P A i & AR KA TR,
Cef{it HEIRPEAN My 21097 2E K, MiChIFmHILAE K,
DR IH S 1 B 40 i 2R 109 2K 3244 (1138 AR B4 AL AE 5T
Cef & L A G M P 2. HAh & TCefRIChXT
R R A KM (AT 5 AT AN TR R 2 SR o A
£5(2008) 1t 51 FLCef ] IR 25 4B = (1 A M A4 53 1
EbChk, CbHAERMEE (500 mg/L) A X AN & ZE 14
AT HHIVE ] o KA F2 45 (2002) BF 53 2 I Cef HICh
SRR N DT BEFS 5 1 A A U E KB W )
oM. DAL, R BUAE N R R A K s A
F PR A R i A7 AE 22 5

W AWTFL, W T A FYUE S B VE AR
JRPEAN B R A AR, 25V AR AR AL T
Jitride i R AN U AR R S T 2
%, IR AL AR IR AT B T A o

MM EFHE
3148

R AE KA R P& A R 4 1 R 638(H A%
-4, Larix leptolepis). 109(K: 17 H-#2, L. olgensis).
L13(HAVE 2, L. leptolepisi) {F 24 k1 1. SFIA
PEAN I FR 35 0 IL T8 KA T MR T [ R (1)
BRI 55 J1HE (2000) 56 T A bk a4 4t i R i
KA ARG 175 5 R 2 I kAR IR 3R I I
L,

285 E
75 MARRIEAREFRHE N S(Ewald et al., 1996);
BRI S+VB, 0.5 mg/L+BA 0.4 mg/L+2,4-D
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1.1 mg/L+KT 0.4 mg/L, #kfE57%3E K S+B(HBO;
HSHI3.1 mg/LI¥n47.5 mg/L)+VB;0.5 mg/L+BA
0.4 mg/L+2,4-D 0.4 mg/L; 53 4MPIFRIRE IR b PR
TN 2 4450 mg/L, FR7ZK fift i 25 11500 mg/L, AL
Wil g/, HERE30g/L, HUfF(Sigma)3g/L, pH5.8.

33N HE

AW G I IE HLA 2 A Km, I x 5 o8 b
MM 72638 109, 113. #5401k 20 2L 4%
Bl INKmI 40 77 08 BT R R . BrgRdk
Kmik 435112410 mg/L. 15 mg/L. 20 mg/L. 25 mg/L.
30 mg/L. 35 mg/L, VIAGSIIHTAzZE A0, L7
AL o 25 41 i ZRBEAS b BB B BAN A (B0 Bl AHS
ANFEFRIL), BEASEEEMZ1.0 g4l 2.

BB A CefFICh, 565 ok IR PE4N i
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DA I 2500 I, 7R BE . AR50 7572
] Lo
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