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Genetic relationship among populations of cultivated Coptis chinensis revealed by SRAP
CHEN Da-xia, LI Long-yun, QU Xian-you, PENG Rui, ZHONG Guo-yue
(Chongging Academy of Chinese Materia Medica, Chongqing 400065, China)

Abstract; Objective To reveal the genetic relationship among populations of cultivated Coptis
chinensis. Methods Twenty four populations of cultivated C. chinensis from different habitats were
employed to be analyzed by the approach of sequence-related amplified polymorphism (SRAP). Systematic
relationship was constructed based on the UPGMA method by Treeconw software. Results A total of 276
bands were scored, among which 120 were polymorphic bands. The average percentage of polymorphic
bands was 43.48% , indicating that the materials in the test have low genetic diversity. Genetic similarity
coefficients were changed from 0. 877 0 to 0. 951 9. By cluster analysis, the geographical distribution was
not very obvious, but it was also showed some of the cultivated C. chinensis from the same region were in
the same group. Conclusion Different germplasms diversity of cultivated C. chinensis population is lower
and genetic background is more single.

Key words: Coptis chinensis Franch. ; sequence-related amplified polymorphism (SRAP); genetic
relationship
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reading frames)#47H . LS| YH4 B FieT
RV THSIUMATF. B FREHTHR
. EREYH AR EORETF. 83 F5E
BEKEAER~E 54 . ZRCRERNE. BE
AR CEZHHEYNBEZEERRTER RN
HMAEath -9, HEKRDH ¥ SRAP 4 FHRid
ERATEANGRAEY A . BESHEERRADS
TR HRE.

EHBEEL MY HE Coptis chinensis
Franch. B¥APHZ—. RABK . BE . HA R
BHRFMHAEED. AMEZEANGETES
KX, BEjMH SRAP 4 Firic W H & R R R
HEITHT R AME . ALK RASRAP AR
BEEBHEANBEXRETHR UPHIRERR
HEBRRPAANFRHETRU—BREKE.
1 BEmAE
1.1 RBH W . %% C. chinensis Franch. X {F
P ER BT B, O A TR, 3
U BB ED BERTHERRRELREE
ZREZMRAREE MBS . BEYLBURE R #
TREREEZZHEMNEIMRERE. G101
EBSHULAKTS FMNEBEK RELFEHR
HEES WA EETHEXRERS BT, &
F—80 CERRAKETEM. '

N1 HERE
Table 1 List of materials used in study
a5 * W ®"e * %
1 EXKAERKREBTH 13 EERREAK
2 HERASRHEN 14 ERITRNELU
3 HEKAEZ#% 15 HEIRBRBEES
4 EBEERAEHAMS 16 WIRBHFENR
5 HERKAHEKK 17 HEIRBEES
6 BHEKAHERFS 18 BAKHERS
7 EEKBHRAS 19 B VR ALK
8 HEKAEWKS 20 BALFINEER
9 ERBIDWKS 21 HABEKE
10 BHEKERTES 22 WHER B E LD
11 EEXKROH$S 23 BEBHEAKRALS
12 EERHJI&#W 24 WHEARLKES
1.2 FE:
1.2.1 #iEDNA WH& . BT BAEMHER

RA,RACTAB % RE % E4 DNA, 1% 585 8
e s 3k B MIDNA 9 F &, FiSmart Spec™ 3000 %4}
JE )6 i+ (Bio-Rad 2 w)) B 52 Sk BE Fu B B 0 4, 46
HABBER40 ng/uL, BF—20 CRKETREEA.
1.2.2 SRAP-PCR ¥ #.SRAP 5| )R R Li f

Quiros 1B R EM5I1Y. HBHIH AT DENRE

2, SRAP-PCR R R N . BN AR25 ul, H &
1X PCR [ I 28 # # , MgCl, 2. 0 mmol/L,dNTPs
200 pmol/L, IE [ f1 & @ 31 1 % 0.2 pmol/L,
TagDNA B48 1 U,#E K 40 ng, A R ¥4 ddH,0
# B .PCR ¥ 1% FEppendorf MastercyclerSgradient
# ¥ PCR {{ (Eppendorf) I #17. SRAP #EH &
FRASEERE, 40 MEFR,BP94 CHEHS
min; BT 5 1 9E3F: 94 ‘CAE4# 1 min,35 'CiB K 1 min,
72 CHE{#1. 5 min;J535 FE3F :94 CEEH#1 min, 50
CiBk1min,72 CEM 1.5 min; BHREHREF72 C
FE{# 7 min, 4 CRTE.
®2 EXRPHAMSRAP 3|8
Table 2 SRAP Primers used in study

Em3IHs' -3 B3 4s—~3

mel TGAGTCCAAACCGGATA eml GACTGCGTACGAATTAAT
me2 TGAGTCCAAACCGGAGC em2 GACTGCGTACGAATTTGC
me3 TGAGTCCAAACCGGAAT em3 GACTGCGTACGAATTGAC
me4 TGAGTCCAAACCGGACC em4 GACTGCGTACGAATTTGA
me5 TGAGTCCAAACCGGAAG em5 GACTGCGTACGAATTAAC
me6 TGAGTCCAAACCGGTAA em6 GACTGCGTACGAATTGCA
me?7 TGAGTCCAAACCGGTCC em? GACTGCGTACGAATTCAA
me8 TGAGTCCAAACCGGTGC em8 GACTGCGTACGAATTCTG
me§ TGAGTCCAAACCGGTAG em9 GACTGCGTACGAATTCGA
mel0 TGAGTCCAAACCGGCAT eml0 GACTGCGTACGAATTCAG
mell TGAGTCCAAACCGGTCT emll GACTGCGTACGAATTCCA

eml2 GACTGCGTACGAATTGAT

eml3 GACTGCGTACGAATTCCT

1.2.3 = Yakia .0 MY RA6KIERE
HERBEBBEERHAX2 . B2 pL 6XLoading
buffer 55 pL FMFEHRS G L, LL0.5 X TBE
RE LI EIS0 V, i3k IR KBRS h %2~
3em bR, BREMEKER.
1.2.4 SRAP B#ELAE .NEHAER. B TR
WEEHEY, AHICH 1L, XHICHO0./E01 B
WAL, R Treeconw(Version 1. 3) 74 #1 84
T3 41 (8] 1 4% 4 6L R 3, #% UPGMA (unweighted
pair group method arithmetic averages) 5 #: #47 B
LK.
2 LRE5NH
2.1 3|97 %E X SRAP HRicMEEES 07 AR
M 70 4~ SRAP 5| Y1 4 &, ik il 5 FiRH,
HEREEEMSI YA E36 3T, 38924 4510
# 17 SRAP-PCR §3%,H 1 X5 ¥4 A& me8-emll
My MEE TMERREKS,

SRAP ALY i BE K #8428 £ 100~1 000
bp,ZEKF 800 bp WX,y MHELEE. FE#
/N F100 bp MY M H BB, LAH I, &
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H1 51984 meS-emll BIF 1Ak
(kilFEXEMRHERAED
Fig. 1 Result of PCR amplification using primer
combination of me8-em11 (Lane number
is same as Table 1)

100~800 bp, ¥ M 5 FHIAID R R EBHUHF L
R EXTS.36 XTI MAGITE276 ZY W, W
WA~ A%, FHEIIIPHASAI =4 7. 67 &
. X276 ADNA F &P, F120 R HEEE
H. B85 PTY MY 1~10 REESHWH, F BB
Y43 33 REEHUF. B PAETENEE
HEH B B H 12. 50%~71. 43%,F- 3 K 43. 48%.,
ULEEHERZH SR RIFREREN S BN}
A*E.

2.2 BEMELIREESH A Treeconw B+ E
BB R REAURR . RIGREZH . WA
BEAKRAWLE 5H8ELE KRS 2R R/
REEBR,H0.951 9, BRA—EMERXRRILE

®3 SRAPIIMEAA TMTEMRESHNHN
Table 3 Number of total and polymorphic fragments per SRAP primer combination

Sipas BN EEHFHR EZ:3:3.4 4 pas BHY EZ L8 EZ1:3:4. 744
mel-eml 9 3 33.3 me5-eml 12 6 50. 00
mel-em3 8 1 12.50 me5-em4 5 3 60. 00
mel-em5 5 1 20. 00 me5-em7 ] 4 44. 44
mel-em6 10 4 40. 00 me5-em12 7 3 42. 86
mel-em8 12 5 41. 67 me6-em7 7 3 42. 86
mel-em9 8 3 37.50 me7-em5 7 3 42. 86
mel-em10 6 2 33.33 me8-em5 9 4 44. 44
mel-emll 5 2 40.00 me8-em11 11 5 45. 45
me2-eml 7 5 71.43 me8-em12 7 3 42. 86
me2-em6 6 4 66.67 me9-em5 14 10 71.43
me3-eml 9 4 44.44 mel0-em4 7 4 42. 86
me3-em3 5 1 20.00 mel0-em6 10 4 40. 00
me3-em4 5 2 40. 00 mel0-em8 8 3 37.50
me3-em7 5 2 40. 00 mell-eml 9 6 66. 67
me3-eml3 10 4 40. 00 mell-em6 6 2 33.33
me4-em4 4 2 50.00 mell-emll 6 2 33.33
me4-em5 7 3 42.86 mell-em12 9 3 33.33
med-em1l 3 1 33.33 B 276 120
me4-em12 9 3 33.33 ¥ 1 7.67 3.33 43.48

RAHEBUK S 5 ¥ 3t B A 2 (8] 8 1% 48 1oL R 3
1%, #0.877 0, B ENZEIRE X RRE. 24 1
BtfrpiE g RSN R BB R, ST KL,
F10.914 0. HHAR B HERKRIETLAAR,
HREERBENE—,

2.3 SRAP BRI 4R . 4% UPGMA % #HITRE S
o B REASIMREE2) . AREEPAUEF
HoX24 MERKEELER R, TEHRS KK B
REBAER QERBEFER. M) B8 . H4L,
BRTGE) 13 4 BRI, T 404 o4 DKL HHC.D
URLHERFHEABITRUNEHRE:FEZ K
ReRERTHE GF2 HAEEEHEM RO
PRE R TREFAAIEMNEERNE %S
AREERBTER. W) BREEHFE: S5 K

ReRBERABFHENERLE BLALEREAR
H—EMEEL AR - RETHAEN 2 BHEA
EREXRDEP ERETHLBPHRE—R; BT
WAL 3 M RERSLXFRRAER —K%,HE
AEPN2HRE—XRBTERN 14 BFEX
BARER—-KEKRFA—LL, 018 HEKAH>
WiE.

FARBORFSRBE LI BHEXE, MEE,
Pl BeF = EEH R LB AE—K, RS #HE
BRBP.
3 Wi

AZEYRAISSR fric RITREM R RHRH
MEEHEAEHRTTHR BRTERBREMRZ
B REZRXRRBE, AR B BRBE L. KB
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Table 4 Genetic similarity coefficient of different materials (Number is same as Table 1)

¥
g

1 2 3 4 5 6 7 8 9 0

3 4 15 16 17 B8 1 20 a 2 B u

1 1.0000

20.91231.0000

3 0.90500.92981.000 0

4 0.92800.91830.92091.0000

5 0.8964 0.934 6 0.918 4 0.921 31.0000

6 0.90320.92310.9353 0.9286 0.921 3 1.000 0

7 0.90910.91670.901 00.9152 0.912 3 0.909 6 1.000 0

8 0.91090.92570.904 3 0.921 6 0.914 6 0.916 9 0.943 3 1.000 0

9 0.89220.936 9 0.915 3 0.903 9 0.929 9 0.908 7 0.906 3 0.920 9 1.000 0

10 0.88890.93300.521 20.9194 0.912 4 0.924 2 0.520 3 0.926 7 0.918 7 1.000 0
11 0.8976 0.903 1 0.896 2 0.904 0 0.906 6 0.904 0 0.913 3 0.934 6 0.903 1 0.909 1 1.000 0

12 0.89110.931 4 0.899 8 0.893 2 0.905 7 0.888 4 0.902 9 0.915 3 0.931 4 0.922 7 0.892 6 1.000 ¢

13 0.901 3 0.9020 0.914 4 0.9029 0.905 7 0.902 9 0.892 4 0.895 9 0.911 8 0.917 9 0.902 2 0.9158 1. 000 0
14 0.90370.91870.91170.9194 0.817 1 0.91000.93570.936 2 0.918 7 0.905 7 0.918 4 0.913 0 0.917 9 1.000 0

1
1
1

288 =S8 =5

0.89710.93590.9194 0.9129 0.91530.91770.9156 0.929 6 0.916 9 0.941 5 0.925 9.0.920 9 0. 911 3 0. 941 5 1.000 0

0.89450.91970.907 8 0.9108 0.918 00.9301 0.898 7 0.9279.0.9197 0.906 5 0.905 2 0.918 9 0.914 0 0.925 7 0.923 8 1.000 0

0.91500.91530.91300.916 1 0.904 4 0.920 9 0.911 5 0.923 4 0.910 4 0.921 2 0.896 2 0. 904 7 0.909 5 0. 916 5 0.924 2 0.907 8 1.000 0

0.91050.90770.9054 0.914 1 0.911 3 0.918 8 0.897 1 0.924 2 0.915 6 0.916 5 0.920 0 0.914 7 0.933 0 0. 924 6 0.919 6 0.923 5 0.900 3 1.000 0

0.909 1 0.914 4 0.922 0 0.909 6 0.898 8 0. 905 6 0.902 9 0.917 9 0.894 9 0.915 7 0.909 5 0.913 6 0.918 5 0.925 3 0.918 7 0. 897 1 0.902 4 0.9199 1.000 0

0.8844 0.924 6 0.912 6 0.895 4 0,913 4 0.891 6 0.900 5 0. 903 9 0.934 3 0.906 5 0.891 0 0.923 8 0.923 8 0.916 1 0.900 0 0.912 2 0.898 1 0.920 3 0.921 6 1.000 0

0.884 3 0.910 5 0.908 2 0.886 7 0.894 7 0.896 6 0.877 0 0.899 3 0.920 4 0.911 8 0.891 0 0.909 6 0.929 7 0.906 9 0.895 4 0.9127 0.898 3 0.929 1 0.902 3 0.937 7 1.000 0

22 0.89220.92720.92010.918 3 0.925 2 0.923 1 0.908 6 0.925 7 0.936 9 0918 7 0.907 8 0. 921 6 0.916 7 0. 937 8. 0. 931 1 0.934 3 0.924 9 0.930 6 0.919 3 0. 929 4 0.935 3 1.000 0

g

0.89500.920 8 0.903 70.899 3 0.913 9 0.911 8 0.904 3 0.897 6 0. 918 5 0.904 7 0.894 2 0.907 7 0.922 709171 0. 905 6 0. 928 0 0.898 8 0.929 5 0. 897 8 0. 928 0. 0.921 5 0.925 7 1.000 0
0.92030.930 4 0.500 5 0.916 3 0.923 4 0.906 4 0.904 3 0.914 0 0.933 0 0.904 7 0.905 6 0.920 0 0.924 6 0.921 6 0.92230.927 7 0.9158 0.924 3 0.912 3 0.917 70.926 2 0.935 3 0.951 9 1.000 0
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M2 238 RERRHRLER
Fig.2 Dendrogram of 24 germplasmic

resources of C. chinensis

RRAH B SRAP HRiCHRIELT ERGR. BF
REV FRECRABTUT HHRLANES
YR, 3 A BB IR R AR R A R A %

ZHE BRSTHRICATENRERRRROEE .
FEEBEERETINHAERTER. ERMARICHE
ZERLR BEHURR . BXA T EE —THE
7 :SRAP fRICHIZ BRI % h 43. 48%,ISSR 447
B ESKBEM RN 48.1%, B T F H,ISSR K
SRAP fER M Bl (5 B 54 Nt B 8
BERLERE LE,.SRAP 4B EHELEK
43 45 ZE0. 877 0~0. 951 9, F 1% 0. 914 0,ISSR 4
B B9 8 1% 4 oL R 304 A 7E 0. 826 ~0. 935, - 5
0.882 5,45 5 ,ISSR t SRAP o] & ] B 8/ 49
MREEBREERBR, ULERSHAFICHEER
. fExt B EDNA H#H4T9 e 5| WSS M ARHRE
FEHEXR. WA ET2HRCEE TARMNRE
EE LM REAFE—CER .CHOPR
ZREW. FANRAZHIRCHETRESHEUENR,
BAENBEIUCBEDN HHERNREIHTER
sELLSE Y AL,
RERERBEHIELEAAIREERECHY
B#. BRITHLERENEE LF2RATRE,
EALEBRETHRR XERKBE LER T
HAEEERBENHESN BESFHROES T, % FF
HAEERRNIERENREILE. BRIEECH
NAERERARPHRBALTFELMZ— HnE K
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Primary study on proliferation and rooting of stem with a bud in Dioscorea bulbifera
HONG Sen-rong, YIN Ming-hua, ZHAO Mei-na
(Department of Life Science, Shangrao Normal College, Shangrao 334001, China)

Abstract: Objective

To study the effects of several factors on bud proliferation and rooting of

Dioscorea bulbifera stem with a bud. Methods Single factor test and plant tissue culture methods were
applied. Results The combination of 6-BA or KT and NAA helped the proliferation of stem with a bud in
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