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High Saponin Content Mutants of Codonopsis lanceolata Induced by EMS

MA Xiaofei, TANG Yugian, YU Yuanjie”

(State Key Laboratory of Crop Biology,College of Agronomy,Shandong Agricultural University, Tai’an, Shandong 271018, China)

Abstract: For discovering the optimum solution, the leaves and callus of Codonopsis lanceolata are used to
induce the mutations by Ethyl Methyl Sulfone(EMS). The roots of induced plants were analyzed to screen
out variant plants. The results showed that:(1)Both the survival rate and differentiation rate of leaves and
calluses induced by EMS were lower compared with the control,and reduced along with the rise of concen-
tration and time. (2) The fatal combination of leaves and callus were (0. 4% EMS+4 h) and (0. 3% EMS+-
4 h),and the semilethal combination were (0. 3% EMS+2 h) and (0.2% EMS-+2 h). Callus was the bet-
ter material on inducing variation of C. lanceolata. (3) The variant plant of No. 6 contained 5. 061 mg/g sap-
onins which was 5.48% higher than that of the control. (4)Genetic analysis of regenerative group showed
that,10 materials were amplificed for 59 strips by 8 special primers,the number of polymorphic strips was
44 ,which accounted for 74. 6 %. Genetic similarity coefficients of different materials were among 0. 453 ~
0. 912. The plants of No. 3,No. 6 and No. 7 were the variations. The research suggested that EMS treat-
ment was an effective way for mutagenesis of somaclonal variation of C. lanceolata and achieved to get vari-
ant plants which have more saponins.
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1.1 3R #F R BURE

B A 58 2 A RER B IR RO K 2y
bel , B fm] — Bk Bt e, T 4~5 H A REM K.
1.2 KIWAHE
1.2.1 EMS &EEMHMHF I 0.1 mol/L.pH
7. ORYBEIR 2 v = e K A . 5 EMS J5 W C AR Y
ASTE) He FE B9 EMS 4 B (0%, 0. 1%, 0. 2%,
0.3%.0.4%), MR VIML 0.5 em’, {{ # 5 &
EMS 4b#% T 43 H32 3 0. 5.1.0.2.0 A1 4.0 h. 6
K MPE 3~5 i, B T 3 5 5L (MS+0. 5
mg/L 2,4-D+0.5 mg/L 6-BA+1.0 mg/L KT),
3£ 20 A0, FRAL IR 5O B 10 DAMEAR . Wy ES
FE 15 dEBEOETHFR. 53 d 400 1 Wk, B R it
(MS-+0.5 mg/L 6-BA+0.75 mg/LL NAA), 25 d
JGE B bR F L (1/2MS+0. 5 mg/L 6-BA+0. 2
mg/L NAA), 50 d JE &I G R MR,

FEUE 2R (V0) = FE 0 BB/ B P B B8 < 100 U6

I3 V0D = G4k B 2 0 e B/ e R 5

He < 100%

1.2.2 EMS&EmGALS Higism kS
AL ARG F: 15~20 d g4,
AN TH e BE ) EMS Ak B (0%, 0. 1%, 0. 2%
0.3% 0.4 %) H 433231 0.5.1.0.1.5 1 2. 0 h(}}]
6] B T8 R LA 60 r/min AMEFESD , To R K ok
BERPF b B #53 (1/2MS+0. 5 mg/L 6-BA+0. 2
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A0 50 d J5 it s 224 IS R RN A AR
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mL, FREE BRI B 2 by e R AR
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REVS R R 2 5 mL BRI RBEE 2 E S,
0.45 pm S FLUE B UE 3T L BUSELUE L, B3 2 48 0 38 5
P A T

(24 eal 2 ObrAE SRS
Kl B PRI I 3 2 AT A o O L P R A
AR 1 mL FAE e 2 B 0,896 mg (1 bR fE %
W. @FH RP-HPLC ¥, @i & @it Dia-
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fE-0. 1% R (33 67) ;i 1. 0 mL » min™ " ; 4
P 207 nms AR 30 CsEfE R 10 pL. QFrER
RZs . o KT W IBORR UE S 2. 0.5, 0,
10.0.,15.0,20. 0 L, ¥ A HPLC X, 4 | ik {533
S0 s v T AR, DL TE AR AR A (E (o) S AR B
HERE I (s pg) Dy 18 A B o 1 4 B o off 4 45 100 05 7
R y=28.45X10°x—5.98 X 10° (»=0.967 7), 4
REW RS B R REE 1. 792~17. 92 pg
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Fig. 1 Callus induction from leaves and regeneration of C. lanceolata in vitro

A. Normal callus of leaves;B. Callus of leaves induced by EMS;C. Rooted plantlets;D. The variant plant(left) and the normal plant(right)
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Table 1 Effects of EMS on regeneration of leaves and callus
giiﬁla{i‘t ﬁﬁei EMSE%I;C&EM@H : EMS &b F s} [a] Treatment time/h Ajifge
/% 0.5 1.0 2.0 4.0
0(CK) 100. 0 100. 0 100. 0 100. 0 100. 0
0.1 100. 0 100. 0 100. 0 100. 0 100. 0a
TEiE % 0.2 100. 0 100. 0 83.3 70.0 88.3b
Survival rate/ % 0.3 100.0 70.0 16.7 10.0 56. 7c
0.4 100. 0 60.0 13.3 0.0 43.3d
Bk R SE-H4 Average 100. Oa 82.5b 60. 8¢ 45, 0d
Leaf 0(CK) 83.3 80.0 76.7 66.7 76.7
0.1 60.0 53.3 50.0 10.0 50. 8a
0.2 53.3 16,7 32.0 14.3 36.6b
Differentiation rate/ % 0.3 40.0 28.6 14.3 0.0 20. 7c
0.4 37.3 0.0 0.0 0.0 9.3d
1 Average 47.7a 32.2b 20. 1c 13. 6d
0(CK) 100. 0 100.0 100. 0 100. 0 100. 0
0.1 90.0 86.7 67.7 50.0 73. 6a
e 0.2 86.7 70.0 50.0 20.0 56. 7b
Survival rate/ % 0.3 66. 7 46.7 26.7 0.0 35. 0c
0.4 36.7 14.3 10.0 0.0 15.3d
A S Average 70. 0a 54.4b 38. 6¢ 17.5d
Callus 0(CK) 86.5 83.3 80. 0 73.3 80. 8
0.1 55.7 42.3 25.0 6.7 32.4a
% 0.2 16. 2 28.6 13.3 0.0 22.0b
Differentiation rate/ % 0.3 15.0 6.7 0.0 0.0 5. 4c
0.4 3.3 0.0 0.0 0.0 0.8d
SF-44 Average 37. 6a 19.4b 9. 6¢ 1.7d

TR /NS TR R R R AL BRE 0,05 KFETFE£FEE: T,

Note: Different lowercase letters indicate significant difference at the 0. 05 level between different treatments. The same as below.
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Table 2 Rooting rate of regenerated shoots in different concentrations of EMS and treatment time

%e}?ﬂi‘gjt BRI AR ZF 4R % Rooting rate of leaves/ % A 4 AU A 2R AR MR % Rooting rate of callus/ %
time/h CK 0.1 0.2 0.3 0.4 CK 0.1 0.2 0.3 0.4
0.5 88.0 72.2 56.3 25.0 9.1 88.5 66.7 41.6 16.7 0.0
1.0 83.3 62.5 35.7 14.7 0.0 84.0 36.4 25.0 8.7 0.0
2.0 78.3 16. 7 26.9 9.8 0.0 79.2 25.0 12.3 0.0 0.0
4.0 70.0 25.0 12.3 0.0 0.0 68. 2 0.0 0.0 0.0 0.0

R AR AR » 2R B AR 2 H B RORDAE s 250
AR 1 HL PR 25 0SS R .
T R B 5 Y 10 Bk CELAR B R i S 2
5 Wk L i O AL AR5 58 R 5 0R D A2 4L X I
GG EREN DR

LB RS Fe e 2 R B R R W] X
WA R &R E 4. 798 mg/g (R 1),
EMS GE B 5 AR5 05 158 2 P A ML AR . S R
2z 5 3 A2 AR O 0. 001 ~0. 372 mg/g. 3
T 65 TS IR A R R T X R Hohe

z%

*3 EMSAEHSXNBEBHEBBEENILER
Table 3 Survival rate contrast between processed

seedlings by EMS and control

T H Ttem Ciifol Nﬁtiﬁgis
BB No. of plantlets 20 20
JRE B No. of survived plantlets 17 17
JRIE #% Rate of survived plantlets% 85 45

SRR N 5. 061 mg/ g, B IR KRR
T 5.48%0 . UL EMS b B g fA by A £ 41 2R
B2 A R R R A RO
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2.5 FEHLEE RAPD o0#F 59 &t IS Y RIS A 7.4 &L b

A 200 AN BEHL S B %t B R 10 bk 41 85 o AT
PCR ™ i e th 8 A% SUI B A Z A8 1 5
Wy (450 8B 5 31 WA 10 (kIR B i

X4 EMSHEAMEHRSE

Table 4 Content of saponin of treatment groups

I EL i BE A&
SR stk Content of saponin/(mg/g)
Explant No. of variant ) : !
xpran plants .
Xf B Control EMS
1 4,792 4.800d
2 4,797 4.792cd
-
AT 3 1,802 1. 926a
4 1. 800 4. 801d
5 4,807 4.802cd
6 4,802 5.061a
7 4. 787 4.920b
W
T fhaist 8 1.801 1. 689be
Callus
9 4.793 4.803cd
10 1.801 4.802cd
A5 5 Z 8 Coefficient of variation 0.001 0.021

RS RAPD SHETRAMGIMEF I Ry IGiES

Table 5 Primers used for RAPD analysis and its patterns

MR 38 5 2 Ik 235 10 &, b B 285
IR 44 45,05 74.6% . B S012 Ky P4
SR 2 W] UL, Br 8 45 5 10 5 bRk K B0 ik
A o At TG FE BR (9 338 25 AR AS A ) L ] EMS
IEFARATF TR M R AR
2.6 BEHEMEDH

WYY 14 Z gt 43 0 58 35 4% A 8L &R
B (Go) TR AL IR B 18 K0 (D) . A [a) B4R W] 1 388 14 AH
LR EAE 0. 453~0. 912 Z[A] (£ 6), Hrfr 9 Sk
510 SHRZ AR E R .1 55 6 5 A IR B
BAR, BEHESHESN 3 5.6 57 SHREERA
H 5 EL B AR PR (1] 35t e R R ) AR AL L U W K R
o M R 25 R Z AIEE LR R

6 S ik 5 HE 7 4L Y 3L B B Ok 0. 434,71 3
ST S S5 H T A AR R s BB iR B T 0.5,
MY F SRR e 22 5. B SRR Em 34103
5.6 57 SO AR Y 35 A% 25 e K B EMS
VAR AN AT DL T 387 52 1 & 5t I 5 i 5 200
10 9 8 6 5 4 3 2 1

7 M

<— 2000 bp
L. JFAL SRR AR PR
Primer No. Sequence Bands per primer Polymorphic bands -
-—— e L] <4 750bp
S012 AGGCAGCCTG 7 7 - <— 500 bp
S023 GTTCTCGGAC 6 3 <250 bp
S089 GGGAAGACGG 7 5 <+— 100 bp
S126 GGATCGTCGG 8 6
S147  GGGTCGGCTT 5 3 K 2 B4 S012 ff) RAPD §" H 4% 5
S157 CCACCACGAC 10 8 M. DNA marker;1~10. EMS % 5 45 5 # DNA
S179 GGCGCGTTAG 7 6 Fig.2 The amplified result of primer S012
S196 ACACCTGCCA 9 6 M. DNA marker;1~10. The DNA of variant
Bt Total 59 44 plants induced by EMS
R6 IOHBRMHESAEHNEERNREFBEEESEYR
Table 6 Genetic similarity and genetic distance index of 10 C. lanceolata tissue culture seedlings
1 2 3 4 5 6 7 8 9 10
1 0.290 0. 544 0.269 0. 340 0.547 0. 486 0.423 0.276 0.226
2 0.710 0.434 0.284 0.276 0.490 0.473 0.358 0.363 0.297
3 0.456 0.566 0.398 0.434 0.521 0.385 0,417 0. 481 0.467
4 0.731 0.716 0.602 0.313 0,434 0.439 0.264 0.290 0.323
5 0. 660 0.724 0.566 0.687 0.453 0.437 0.275 0.282 0.327
6 0.453 0.51 0.479 0. 566 0. 547 0.5 0.475 0.5 0.545
7 0.514 0.527 0.615 0.561 0.563 0.5 0.458 0.426 0.450
8 0.577 0.642 0.583 0.736 0.725 0.525 0,542 0.211 0.263
9 0.724 0.637 0.519 0.710 0.718 0.5 0.574 0.789 0.088
10 0.774 0.703 0.533 0.667 0.673 0.455 0.550 0,737 0.912

T < 26T J5 Bt gt A% R DL AR K A i R o £ 5 i

Note: Figures at the lower left are genetic similarity,and the upper right are genetic distance index.
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