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B E.BH PETEARSERCAHAEDESEYNBE SR, A% NHA AFLP 4 FiRigE AN EER
EHRH T AAEEBER. L BTN MEBTIN. ER ESEUMNYRAKF L Nel's BESHMAER (He),
Shannon’s fE B WD) . ZHME TR PPB4H1K 0.243 440.179 1,0. 373 5+0. 248 5.82. 30 % s EH B #
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RER . S5 ERIR, B 5 B AFLP

hE 5 ¥ T R282.7 KPR A XEHES 0253 - 2670(2007)07 - 1070 - 05

Genetic diversity analysis of germplasm resources of Psammosilene tunicoides
DAI Zhu-bo!, ZHU Chang-cheng?, QIAN Zi-gang?, PU Chun-xia'"’
(1. Yunnan College of Traditional Chinese Medicine, Kunming 650200, China; 2. Kunming Institute
of Botany, Chinese Academy of Sciences, Kunming 650204, China)

Abstract; Objective To analyze the genetic diversity of Psammosilene tunicoides, an endangered and
endemic medicinal plant, in southwest China. Methods The genetic diversity of seven representational
populations of P. tunicoides including 137 individuals had been investigated by amplified fragment length
polymorphisms (AFLP) maker technique. Results The genetic diversity had been revealed as follow: the
Nei’ s genetic diversity index (Fe), Shannon’s information index (1), percentége of polymorphic loci
(PPB) were 0.243 4+0.179 1, 0.373 5+0.248 5, and 82.30%, respectively at the species level; and
0.091 84-0.161 0, 0.140 2+0. 236 2, and 30. 48% , respectively at population level. The genetic differen-
tiation index (Gst) was 0. 624 6 and genetic differentiation coefficient by Shannon’s diversity (Ist) was
0. 624 6. The result of dendrogram of seven populations indicated that Lijiang and Gejiu of Yunnan popula-
tions shared the maximum genetic identity, though they distributed in a relatively great geographical dis-
tance; Kunming population of Yunnan had the greater genetic distance from other populations. Nine char-
acteristic fingerprint bands that can distinguish the different populations had been acquired. Conclusion
The genetic diversity of P. tunicoides is relatively higher at the species levels, while lower within popula-
tion levels, and a significant degree of genetic differentiation occurrs among the populations. There is little
relativity between the relationship of populations and geographical distance. The combination of character-

I f% B 89 . 2006-10-22

ESME 2BV EFFAREARWY I AGEEALTH (2004PY01-18)

1’5%@1’7‘ AR (1981—), Bl Mg A, =B P EH¥BE 2004 ZRPARBARSHMEFMEEHEHRE.
EIRIEH £&RTR Tel. (087176212605 Fax: (0871)6212608 E-mail: qianzig@yahoo. com. cn



% %% Chinese Traditional and Herbal Drugs £ 38 %% 730 200747 B

* 1071 -

istic fingerprint bands between intraspecies and populations provide important basis data for germplasm re-

sources diagnostics and plant breeding by AFLP maker technique.
Key words: Psammosilene tunicoides W. C. Wu et C. Y. Wu; germplasm resources; genetic diversi-

ty; amplified fragment length polymorphism (AFLP)

Y25 FH Y & %8 Psammosilene tunicoides
W.C.Wu et C. Y. Wu & f 1 # (Caryophyllaceae)
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JEBEFEL KRR DNA 53 FRKER R SH . B
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M GRIET MM AT T REMBREEER,
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1.1 ZBMR . REH. M WIFmH 7R
HAAFRMEHB T ERL 137 4 MEE D, E40MNE
P SR 4 5 K B 1 PR S B A R Y T o i B
MR RAEGRR TR, —20 CRE.

£1 BERIAERE
Table 1 Characteristic descriptions of all sampled populations

B OB R BER EE-¥. b A ¥4 /m
P9I A BB (ML) 20 PR EFR 27°54' N,101°15' E 2 550
ZEWILER QLD 20 RIS 26°51'N,100°15'E 2 460
ZHERLER GBS 18 ZHR LA 25°08' N,99°11' E 2 050
~EEHEREEM 19 ZHERHEL 25°02'N,102°43'E 2 320
ZHEREHEW) 20 ZHEREE 26°42' N,104°05' E 2 100
MR TR WN) 20 BMBETEK 26°52' N,104°28' E 2 400
ZHEAIBERGD 20 ZEABE 23°18'N,103°12' E 2100
Bt 137

1.2 SEBH i PCR KW Z%:94 'C.3 min;94 ‘C.30s,56

1.2.1 & DNA BB .MM E CTAB 5
R DNAS), 4503 6 BE TR 1. 00 BRAR B
kR DNA By FRFI# .

1.2.2 AFLP 447 . £ K4 DNA200 ng, f£ 20 pL
RMIEBRPZE EcoR 1 Mse 1 37 CK¥ I E
Y 4 h,70 C.10 min K% B /5, B 4 pL HOE &
EcoR 1 adapter,Mse 1 adapter,T, ligase % ##
R Rifk & ,16 CK¥ 12 h,72 'C.10 min, AFLP
Y3 R RSR A R A B M B PCR 514
EcoR 1 +A;Mse 1 +C; £ ¥ PCR 5| ¥ 5F:
EcoR 1 +AAG/Mse I +CTG;EcoR 1 +ACA/
Mse 1 +CAG; EcoR 1 +ACT/Mse 1 +CTG
(#2),

‘C.30s,72 'C.1 min, 30 &% ;72 C.5 min;4 C
KIERMN . EFEHE PCR RN Z4:94 C.3 min; 94
'C.30s,65 CUEAMEIHMEMO0.7 C).30s;72 C.1
min, 12 P 4§3;94 C.30s,56 C.30s,72 C.1
min, 23 MEH ;72 'C.5 min;4 CL& Ik R, M
PCR 7= il 6 %725 5 T S e L kA I

1.2.3 BUEAHT . E&H R A Labworker 4. 0
5 A T 5SS A SRuE - 5 X 3 — R WA (/] — 731
VYA BREEE-BWEROMmE, B ICE
“17,“FTEEC0”, RARTE W 5 PO YA A
0/1 ¥R . f# F§ POPGENE32 . MEGA2,
NTSYSpe 2. 10 4 Y5 KT A SR
MRELH,
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Table 2 Primers and adapter sequences
iR -Eit ] F A #® X FF
EcoR 1 +A 5'-GACTGCGTACCAATTCA-3' EcoR 1 5'-CTCGTAGACTGCGTACC-3'
Mse 1+C 5'-GATGAGTCCTGAGTAAC-3' 3'-CATCTGACGCATGGTTAA-5’
EcoR I +AAG 5'-GACTGCGTACCAATTCAAG-3'
EcoR 1 4 ACA 5" -GACTGCGTACCAATTCACA-3' Mse 1 5'-GACGATGAGTCCTGAG-3’
EcoR I +ACT 5" -GACTGCGTACCAATTCACT-3’ 3’ -TACTCAGGACTCAT-5'
Mse 1 +CAG 5'-GATGAGTCCTGAGTAACAG-3’
Mse 1 +CTG 5' -GATGAGTCCTGAGTAACTG-3'
2 H#R 82.30%. SEHNBELZHEMEKTRE: He 470

2.1 BIMHEAFLP RAEERZEMY B
R EMREABARREBIREAHITSIVRE, &
M 20 XM PCR [Pl 3 B
T AN BN RN5 YkY . Rt
HERESRABBHERLRMERBITI TR
B AFLP HEARBEBMEER M, X8 137 MK
BAP HEREY 3 X5 HARIMRIT MY K
RE1F1%£ 3.

20 19 181716 15 14 13 12 11 10

:
R pe et F - 50 bp
‘_{3;—__,. : P 3
SN e 500 bp
- ——
e e
i:il’l bp
#
2100 bp

M-DNA 4+ FBHFFE 1~20-BEARG
M-DNA marker 1-20-codes of samples

1 3|#%}:EcoR 1 +ACA/Mse 1 +CAG BB
BEEEY PCR Bk ERE
Fig. 1 Electrophoretogram of selecting PCR products
generated by primer combination of EcoR 1 +
ACA/Mse 1 +CAG in Xuanwei population
®3 33 MAEBTMEN
Table 3 Bands generated by three primer pairs

4 GV HE FEHE

A fAK A AHLE/Y
EcoR 1 +AAG/Mse 1 +CTG 48 62 77. 42
EcoR1 +ACA/Mse 1 +CAG 61 69 88. 41
EcoR 1 +ACT/Mse 1 +CTG 63 78 80. 77

2.2 ZBYHBRESHENBESH . SKUAYFH
KEHBRELREEFEE,Nei's BEELSREER
(He)k 0. 243 440.179 1,Shannon’s {5 B $ )
J70.373 5+0.248 5. B BN E B R(PPB) A

X [a]2% 0. 067 5~0.126 2, FH{H K 0. 091 8;1 4375
X [8] 3} 0. 105 6~0.188 0, F-¥{& % 0. 140 2; PPB
A3 X 8] g 24. 88% ~36. 84 % , F-HIE K 30. 48%
EPAMERLU.EBR MIE4NEHREREER
HEHEYB/TEHKE. BT . BH. KBS 3N E
B R AKTRE IR TFEHAEE L. B
BEMMLEE BEHSNREER (H:0.244 3+
0.032 1./BBMMEER(Hs):0.091 8£0.007 0,
Nei 38 5 43 L5 B (Gst) : 0. 624 4,Shannon’ s ZH
PR EREN LRI Ust).0.624 6, U & B8Y
62%BIE B RV A TE B BEE], BBEAN Y 38% A&
AFEEERAEZEETRAR ZER (N R
0. 300 8,

2.3 ERYBEBRNBELR . SBROEHRREE
B (F 5) £ UPGMA (unweighted pair group
method with arithmetic mean) FER_BABHRE
(B 2),4REH: A HREEECMEILEHSERS
AN H BB R MM R, AR E RS
Bl B BAG B R, B0 — 2, T b 2R E B M X O A L
FtEREHSRMNALTRTEHORAHLMBIEN
RERR,BRH—L EP R ERH S H A E R 4
1B B B A BB ST B — 32 s Mantel Test R 58
B REERSHEERTLHBHHEXEGC=
0. 099 8) . B ¥k NTSYSpc 2. 10 X & 8481 137 ™M
A E B H GS (genetic similarity ) {E 437 X [d]
H0. 629 81~0.977 12, Ky ilEEA s LH 4 T2 MR
B A& [@ B Bl§ UPGMA #1 NJ (neighbor-joining
mehod) R LR AL RYRN, KEHAFES
WRERA—INREEATREHRARE.

2.4 SYBUIFIEIREKW . 50t 3 XFiE#H: PCR 5|
Y (EcoR 1 +AAG/Mse 1 +CTG;EcoR 1 +ACA/
Mse 1 +CAG;EcoR I +ACT/Mse I +CTG) K
B &S E 4 HE AFLP 47, —3t1839) 40 &
FhASLEH , BIEEX BRI AHE T 1T R78 9
2 B LA B3 7 SR BE R RFIEIR B0 (R 6) o
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B4 BEHAIBAHAHSOXEES . FUASOXEL Nei KEE LB . Shannon’ s PR ERM AL E

Table 4 Average number of alleles, effective alleles, He, and I of diversity and PPB within populations and intraspecies

B OB BAN Na Ne He I PPB/%
KM 19 1.277 540. 448 8 1.115 34+0.242 9 0.073 14+0.141 3 0.115 340.221 2 27.75
BS 18 1.334 940.473 1 1.160 840. 301 3 0.096 410.165 0 0.148 60. 240 0 33. 49
GJ 20 1.368 41+0.483 5 1.221 140. 356 2 0.126 2+0.190 6 0.188 0+0.272 8 36. 84
L] 20 1.306 24-0. 462 0 1.174 040.319 7 0.101 4+0.174 5 0.152 340.2525 30. 62
XW 20 1. 349 3+0. 477 9 1.171 640. 305 3 0.102 7+0.170 4 0.157 040.247 5 34.93
ML 20 1. 248 8+0. 405 2 1.109 640. 243 2 0.067 5+0.133 8 0.105 6+0.197 3 24. 88
WN 20 1. 248 8+0. 433 4 1.124 440.269 3 0.075 0+0.151 1 0.114 940.221 8 24. 88
FHE - 1.304 840.454 5 1.153 84+0.291 1 0.091 84+0.161 0 0.140 240. 236 2 30. 48
W AE 137 1.823 040. 382 6 1.401 240.343 2 0.243 4+0.179 1 0.373 5:+0.248 5 82. 30

Na: SR BRH Ne:HRUBAEER He:Nei's HEBZHHRB  I.Shannon's #HW PPB.EEHLITLF

Na: observed number of alleles Ne: effective number of alleles He: Nei’s genetic diversity index I: Shannon’s information index

PPB: percentage of polymorphic loci

25 TAERANBE - BEGRDONREERRT)
Table 5 Nei's genetic identity (above diagonal)
and genetic distance (below diagonal)
within seven populations

B# KM BS GJ L] XwW ML WN

KM — 0.77550.767 30.797 50.798 30.716 00.733 3
BS 0.2542 — 0.78490.77350.84080.76070.7931
GJ 0.264 90.2422 — 0.86200.84440.81570.8195
L] 0.226 30.256 80.1485 — 0.84210.83160.8568
XW  0.22520.17340.16910.1718 — 0.83020.8591

ML 0.33360.27650.205 80.18650.1882 —  0.8422
¥ ZHER
KM ZEEH

WN 0.31010.23180.199 00.154 60.151 90.1697 —
GJ] =EAMH
l I L] =BT

W BN

ML 914 R

. BS ZEfR1L

2 7T ERBRAEEGE UPGMA)
Fig. 2 Dendrogram among seven populations

(by UPGMA)
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3.1 BN REZHEEMBESHINT . BES
HHMREEHNE - NN EERIE, #EEH
P R B — AN R 3 L3RR A BB 7 R SR AR i R
HARE S, RIEEWHFESYH O EFTILHE
AL, A R ESENHL FEETE AR
B NS, AEESRERENBRESHEERR
i, ZAS SRR ERBELSHEEE(PPB=
82.30%,He=0.243 4) ,(HEBRH K FHBRELH
PR K (PPB=30.48%,He=0.091 8), HiFE& &
BB ER ML R B (Fs) B UE . B 1k
A¥(Gst=0. 624 4)F1 Shannon's ZREM LA #E
SR Tst=0. 624 6),458 Wright™I i) W8 & . 24
Fst=>0. 25 B, & B (8] 38 4% 40 40 AR K, 7T I3 /& 7 6]
FEBENBIEML.

£6 TN EEBEEYLE
Table 6 Characteristic fingerprint bands

of seven population

RIE SR B
B
1 2 3 4 5 6 71 8 9
KM A A A A A A B A A
BS A A B B A A B B B
Gl B A A A A B A B B
L] B A A A B B B B B
XW B A A A A A B B B
ML B B A A B B A B B
WN B B A A B A B B B
ARBERANEANT B.EERAYTLANE 1~9.8
ERIERT

A: Present in all samples within population B: absent in all
samples within population 1—9:codes of characteristic fingerprint

bands

SMHAERER: (D&M FES A TRl
X B ZRFB, IR 1 900~3 600 m , REAF T 1L LI R4
RS, 48R R RREN S, EEZHR™
B2, {UFER /DY ERE R (Nm=0.300 8),
Wright'™ 35 i, {1 R Nm <1, B EEB TS
JE B 18] B B A5 404k, BR i o 3 R O 32 BEL AN 4% TR
AR fER S BE RSB E S ERKBEMMEHE
BHEE. QRBU55 . ERE &R RBERY
SHYEREEREERNFE  EERZG T
BHER FHFUABENBOEA FEMTFBAE
MEHNER, B THIGXBRREHEESA
ERL . FHTHAEEER ANEHANTFESRA
2GR B ET BB, B I T B R R AF a1k . (3D Xt
Thr A48 B B A B B R B R UL, A A AR B
WE, BRANMEBED, BB REZ S
B, e BREERAR™E PPBUR 27.714%, %
BHEAPET KT, BEAN TR -4EDHE
R Bt — B EESH .
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3.2 SEBISERN RS LRSI DNA 4.
3 F & SR B R WCRIE B IR R I B S AR
B R, RKE P &K, & BB, B K
XA R KA, EY AFLP 4 FiRic s R gk
AR 7 K 00 ) S B P BB T S L O 4
fh G M R BE TR . BRI EH SR
0 70 05 BN FE B 6 B R 6 R BN, AR
B T4 BRI R B, LR AL A 3
AU THERESBRNFEFRAANERER
BT . SRR TR o K
R LK 5145 30 07 B BE B A A SR 0, B A R
S IR B B0 240 FT A Sk 24 5 24 b L DR 0S8 o o
B4 F 180 AT — S B W, B BRI R
FF 5 150HE B 7S A P T SEL B 0 o R 3R U o ) R
Y
3.3 SBHFEREEREPSEEITE . &%
M NFERE £ B MR BREH K E(PPB=82.30%,
He=0.243 ), KB B WL ZRHEKFAREH
R B MW AT g e SR R (D R R
BRAKEE. QKPR T LRI ERZHREN
ik, AR RAENA TR NERNERER M2 A
FHTE SR A B IR BT
SHBAREREEFIENRIEMER SR
Y Ay 80 £ 414 R 6 B 0P, L Gse=0. 624 4,
PR B, — A E RN, Gse 2% 0. 60 {54
MEOEIRRE 6 N RER A BRI 95% 1 it
t5 ZRHET), Frankel 0 % .50 M REA AR
o 15 4 5 i 3 B < B RN MU B TR U
BEA/NH 500 MAMEA R AR B A SRR
BAETE T AR B BN SRR 3R 5838 A 38 AL B8 T . BB
X4 BRBHEAT MR P AT R P B W R A
HEBBMAT 6 it B2 GYN B ARMHA
BRABEEE h R RERE R RE, FERIEE

STHERANEE.FUABHARKRED N
500 MR E . RN KL AR B, BRE
PERE 6 MU ERRY R E LR A O] AR
PHBESHEMSE, FARTURFPEESESHERESES
FEHER, BEES H KNI RPRIEATAR
BEERE, IRERFSBRARHFIHINRSMLAR
HWEWEHARERFEAR, ANBEREITHR
oA EmRPREERREREERA.RIGES
HBURE B (56X 500) , 7E /R AT BBk 50 B X 1B VL X
FiB Ze BB F — SRR KU R R A R, B
R R YRR B AT T AR A5 FrOL 8
&8 Fb %75 T 76 & SR 95| Fh Do 3 30 B T AR
5 B A2 B AR AP P A B XU BOR [/ B AT DR i
B R A IR
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