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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 (He), Shannon’s information index (I), percentage of polymorphic loci
(PPB) were 0.243 44+0.179 1, 0.373 51+0.248 5, and 82.30% , respectively at the species level; and
0.091 840.161 0, 0.140 24-0. 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-
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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)

WA MY % 88 Psammosilene tunicoides
W.C.Wu et C. Y. Wu & A fT# (Caryophyllaceae)
BRHBEY . FEMFTREZHEHABIBKX .
SEMTGILER . PO E AT R AR R, a0 Xk
EHRTEBEEYM LIRAZ, B G 8ORE. LI IH
PR EERE RT3, EER TR BRITHG B H . H
L REAE ST R mE R AEHRIEY &
BRURFEBEENEE IR/ DRAKARED
BEMRHAMBATEEZMIER W HBAG"HEER
HBAMZ— AERRBGAMEFME B HAH
KEEHERE . HEFRAGHMBEEBEEH D, 1E
(PEEYAEBFEHIIAIREHEEYMN . BE
R_HRPHEY .

S i B2 Bk B Y TED N A B U 1) R, © X
B EYE S HAEFREZFTENIR;

et R T RAPD 2 FARicH R3S S SR B 88
R.ohE% 3BT T RESHEENRRD . £3
e 2 PR E, B AR RAPD S HriR 4L T 350 ¥
¥ EHF RAPD BAA G EHE L AT HEMKH
BABESHMATHERERRERENER, Bk
BB BB EZREEITE 2T KA NP
3. ARBFFRN S AFLP FEARMT BB REEN 74
BB BRE ZREEKE RSN R& T
BREEZ R F M DNA 53 FKEHEFIEHRLF, N
A kPR R B VR A9 BUIR PEAS VR P SRR B E LR R
EE BETMERREE.TENBEEEEHR.

1 HMHEIGE

1.1 SERMR.RERT.FUM. NI % 7 N E
BREENB T ERL 13I7AMANMNEGE DB E
BRERHEENRE B REAN KT 5 idE
R R EEERTH, —20 CRTF,

£1 BEENANT

Table 1 Characteristic descriptions of all sampled populations

B OB kB K R £ o B MK /m
Pg A B S B (ML) 20 WA BIFR 27°54’N,101°15' E 2 550
SREWILER DD 20 EEWILHEE T 26°51’ N,100°15"'E 2 460
=R ERBS) 18 ZHERILE 25°08' N,99°11'E 2 050
ZHEIER KM 19 ZHEEHT I 25°02' N,102°43' E 2 320
ZHEEBREBRXW) 20 ZHERTE 26°42'N,104°05'E 2 100
BMRTEHWN) 20 HMRTEK 26°52' N,104°28' E 2 400
ZH A HBBGD 20 =EAHE 23°18'N,103°12'E 2 100
Bit 137

1.2 SLBHTE i PCR W Z%$(:94 C.3 min;94 C.30s,56

1.2.1 4 DNA #ERAKLE . WAH R CTAB 5%k
R DNAY, FI A LR BE VTR 1. 0% B AR B R
WK DNA HR A&,

1.2.2 AFLP 4 #7. % 41 DNA200 ng, 7E 20 pL
R AR B ZH EcoR 1 Ml Mse 1 37 C/KiEWAE
Y14 h,70 C.10 min R{EBE, B 4 pL M3 F
EcoR 1 adapter,Mse 1 adapter.T, ligase #i% #£
RREEFZH,16 Ck 12h,72 C,10 min, AFLP
VRN RAUBMFEET KM . B PCR 514 .
EcoR 1 +A;Mse 1 +C; ¥ £ M PCR 3| 8 %t .
EcoR 1 +AAG/Mse 1 +CTG;EcoR 1 +ACA/

Mse 1 +CAG; EcoR 1 +ACT/Mse 1 +CTG -

(F 2).

C.30s,72 C.1 min,30 P{E¥;72 C.5 min;4 C
KbR . ®EFEE PCR RWEH:94 C.3 min; 94
‘C.30s,65 C(BMEHMEMO.7 C).30s;72 C.1
min, 12 M ¥;394 C.30s,56 C.305s,72 C.1
min, 23 ME;72 C.5 min;4 CZER W . &M
PCR =¥ ] 6 %075 1t 5% 79 48 B e L VK R 1)

1.2.3 BB\ P AW KA Labworker 4.0
5 AN TR ASA RS 5 X E —REH (A —5]
MY OB REIBE-BHEFTOM S, A 7icfE
“17,“FTIEE“0”, R AR E W 5 FE Y A, 4 6
0/1 Z78HEIEMEE ., 5] POPGENE32 MEGAZ2,
NTSYSpe 2. 10 FEY SR KA HATHXSEOLE
FIRA LA,
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Table 2 Primers and adapter sequences
ysY 7 7 # % 7 7
EcoR 1 +A 5'-GACTGCGTACCAATTCA-3' EcoR 1 5' -CTCGTAGACTGCGTACC-3'
Mse 1 +C 5' -GATGAGTCCTGAGTAAC-3’ 3'-CATCTGACGCATGGTTAA-5’
EcoR 1 +AAG 5 -GACTGCGTACCAATTCAAG-3’
EcoR 1 +ACA 5' -GACTGCGTACCAATTCACA-3’ Mse 1 5" -GACGATGAGTCCTGAG-3'
EcoR 1 +ACT 5'-GACTGCGTACCAATTCACT-3' 3' -TACTCAGGACTCAT-5’
Mse 1 +CAG 5' -GATGAGTCCTGAGTAACAG-3’
Mse 1 +CTG 5' -GATGAGTCCTGAGTAACTG-3’
2 #R 82.30% . HEHANBREZHEMKFEMK: He 537

2.1 BIY Mk AFLP i RERHEEMY WML
RAMRERAREARBERSREARITSIMRE, &
B 20 3 FE PCR 51 9 h ikt 3 X £ 54
T &MY EWSBRNSI YRy . FNA
WERSEWEBERLRERATI SR
Bl AFLP ERAEREEE . XFBA 137 M &
BEAY WA RFY 3 X5 WH BB ARTFHT B
RE1ME3I.

2009181716 151413121110 9 8 7 6 5 4

M-DNA > FBiF# 1~20-BERG
M-DNA marker 1-20-codes of samples

B 1 S5l¥3t:EcoR 1 +ACA/Mse 1 +CAG BB
ERREY PCR “PHAEEE
Fig. 1 Electrophoretogram of selecting PCR products

generated by primer combination of EcoR 1 +
ACA/Mse 1 4 CAG in Xuanwei population

R3 35 ahyHEES

Table 3 Bands generated by three primer pairs

2EE XEHYH 2E5HT

o fEE FWEH HUR/%
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 ZBYNBETHEENBESHN. S5 YH
KERBEESHEET . Nei’'s HEEHEHERK
(He)¥g 0.243 44:0.179 1.Shannon's {5 B ¥ D)
$0.3135+0.248 5. BB MR EBFHE(PPBYR

X 6]y 0. 067 5~0.126 2, FI{E K 0. 091 8;1 4370
X [E % 0.105 6~0.188 0, F-#{H % 0. 140 2; PPB
G DX (6] Ry 24. 8896~ 36- 84 %, F35{EH N 30. 48%.
HPAMH.FU.ER - WILIF4NEHEREEH
HEHIBTEYKE BT .BH AKEE3IAE
BEBEZREKPFRR . WRTFEHIKFE O E
HETLBE, BHENBRETER (H):0.244 3£
0.032 1. EBNBRIEAER (Hs) 0. 091 81+0.007 0,
Nei B8 1& 4> 1L 35 % (Gst) : 0. 624 4.Shannon’'s £
HREBESMLREUst) . 0.624 6, FHS YA
62 RIE XM AR BER, ERHAMNS 38X A
AsFRNEREERTRAE R ZHEK (Nm) R
0. 300 8.

2.3 SBUEERNBRERR . SRBERRREE
B (% 5) & UPGMA (unweighted pair group
method with arithmetic mean) FERLKBIRERE
(B 2), GREW A EEAILMWILER SEHFRE
KA HEHEE M EREER . BERERRLE
BORWRfE IR, oy — 28, 1M s F BE BAE R BRI TE
FIAEREHSHRMNAILTR T EHFRRIADLBIEN
FEHRRBA XK EHPWEBES HMERE S
1L BA BB AR B 5T 19 — 3 s Mantel Test RBHH /8
Y BEESSHERELHBNHEXREGC=
0.099 8) . ¥k NTSYSpe 2. 10 X &84 137 4>
AT E B B GS (genetic similarity ) {E 43 15 X [A]
$0.629 81~0.977 12, AP EHATEAHE
B A~k [/ 8F i UPGMA #1 NJ (neighbor-joining
mehod) B FEER B RIIERN, KEHHHFEN
BRI —/PREFHHTHEHARE.

2.4 SPYIMERLUER 51t 3 XiEk#EHE PCR 5]
M(EcoR1 +AAG/Mse 1 +CTG;EcoR 1 +ACA/
Mse 1 +CAG;EcoR 1 +ACT/Mse 1 +CTG)E I
WS EHHIE AFLP 3, —383 40 &
FhASEE, RET 3R BEER MRHER #1589
X A& BB FHERES0H (R 6).
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24 BERABHHANFCEEY . FHFCXEY Nei KEE S KM Shannon's HE R M AL X

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

E OB RAN Na Ne He I PPB/%
KM 19 1.277 540.448 8 1.1153+0.242 9 0.073 140.141 3 0.115 340. 221 2 27.75
BS 18 1.334 9£0.473 1 1.160 81+0.301 3 0.096 4+0.1650 0.148 6+0.240 0 33. 49
GJ 20 1.368 440.483 5 1.221 140. 356 2 0.126 240.190 6 0.188 040. 272 8 36. 84
LJ 20 1. 306 240.462 0 1.174 01+0.319 7 0.101 44+0.174 5 0.152 3+0.252 5 30. 62
XW 20 1.349 3£0.477 9 1.171 640. 305 3 0.102 740.170 4 0.157 040.247 5 34.93
ML 20 1.248 81+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 81+0.433 4 1.124 440.269 3 0.075 01+0.151 1 0.114 940.221 8 24. 88
FfE - 1.304 84£0.454 5 1.153 8+0. 291 1 0.091 840.161 0 0.140 2+0. 236 2 30. 48
WK 137 1.823 0+£0.382 6 1.401 240. 343 2 0.243 440.179 1 0.373 540.248 5 82.30

Na:BUEEK Ne:FHHBHMEEY He:Nei's HELHEMIEH  [.Shannon's W PPB.EEUMLEELE

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

£5 TTEHEANEE-FEGRERDONEEERRT
Table 5 Nei’s genetic identity (above diagonal)
and genetic distance (below diagonal)
within seven populations

BB KM BS GJ LJ 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 — 0.86200.844 40.81570.8195
LJ 0.226 30.256 80.1485 —  0.842 10.831 690.856 8
XW 0.22520.17340.16910.1718 — 0.83020.8591

ML 0.33360.276 50.20580.186 50.1882 —  0.842 2
W ZEER
KM =B EH

WN 0.31010.23180.19900.154 60.151 90.169 7 -
I GJ =FMH
WN BTHRT
ML P9)IKE
2 74EHERAEEE UPGMA)
Fig. 2 Dendrogram among seven populations

L] =mFMET
= BS m=EgfR
(by UPGMA)

3 WHig

3.1 SHHiMBESREEMBRESENI . BIEE
HHEMBEEHNE— UMW EERME, BEEHE
P I B — A M i 35 B 2R 58 B9 BB ) TG IR AR i R
LRSS, RSN FE SO EBTILRE
WAk, Fet RAESEN L HREETE B R%
BRI, 78S BRI R BT IR A A5 SRR
L, XA SR MK ENBRIESREFEE (PPB=
82.30%,He=0.243 ) , B EHH K BELH
K (PPB=30.48%,He=0.091 8)., RIF L%
B89 SRR E R AE ML BB (Fse) MR DA . X E 21k
ZH (Gst=0. 624 4)H Shannon’s R EH B E
BB (Ist=0. 624 6), 854 Wright™ K W & . 4
Fst=>0. 25 B, J& B 8] 38 15 53 A6 R K, 7T K F8 B |
FESEWNRETL.

ko6 TABRHNEELH
Tahle 6 Characteristic fingerprint bands

of seven population

ARG
R
1 2 3 4 5 6 7 8 9
KM A A A A A A B A A
B A A B B A A B B B
GJ 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
ARERAMHANYT B.RARRAMALAME 1~9.%
WLIELUF RS

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

bands ’

ST EATSER AR (D& FEEI A THEWL
X AIZRER, %R 1 900~3 600 m, BBEHTLLE LIRS #b
TR X I, &2k Q1B B R PR B O B , B AT ™
HXME, NHFEER/DHEER (Nm=0.300 8),
Wright! 48 B, 1R N <1, B EEF A U S H
JE BB B B R A5 404k, B I, 2 R R SR PR SR AR
A T] BB R FBE BlE BE R = A KA b E
BERE. (ORBUG5H 5B BB K
S EREEREEHNFLE. EBRKETIT
EUHER.FFUAERBAOBA AR FRAE
YERHNHR. B THAIAXERXBEFEES A
ERL HFHANEBEER.FANEHARTES E
22 LT AT BEE , 300 T R B9 45 4 4k . (3D XY
T SL S AL R B B A B O R SR U, A A A AR Rk
s, BERAMEE LD BB R/ E BT
B, R ZHEMEERTE PPBLK 27.714%, %
BEKFETEYKE BRAN TR -4 A
R et — B B4,
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3.2 EHBSEBNFEZRXLRMBIE DNA 54L:
HF &880k 8] 2 R B B 2 R s A LR
BHRESW, BEE PSR, & FRE, RAE
XEWWH.ERSH,IEH AFLP o FAricE Rk
R A B &R BF NN BRETER, FE MR
EENEEWHEEETEM. IRXASEBN
WEPEEMEHEINELZXARLTHBHERE. TR
RETEEHBHEHERBHD, URESEANAESR
FUTEBRRASENNIAEFZARMWERER
. HEBRNORLERHTRITED OFE
FAEURGIS T ERNFESRST. 4550
P 5 [l 7B B 5k 5 FT LAPE R % 58 2 6 B O FIE
B4 FHREL AT # —F AT, ¥ E HFEHE
Fr &R B E E R, BT 32 O R 5 SR IR i R 3
% E,
3.3 SHBMEREERRIPEEGHEFK - SKMU
FHRNFEFEENBREZSHEEKEPPB=282.30%,
He=0.243 O, HASWBREEHEKFARENH
EHEERE, ERETRENEEE. (DA HilP
BRALH. OKPLURZELEEERTHBRIENR
ZM, RN RERN S X MBRYARERK . MZA
BT B3 A MR BT B

SR ARABREFEEENRENEREZHE
P, BT R B R PR, 7 Gse=0. 624 4,
HREHXF—ANEERKE /DGt {57 0.60 K Y
MELEREANEREBEHRABRAER 95X HH#
& Z R, Frankel 200 Ry .50 MR EOIA K B
RIFEBEMNERFEENREPDEREBER: MERE
BEK/PR 500 MMEA B4R BB AREERK
BIEER, URBEMNFERFEEANEAERSH
I &SRB AT R b AR P N AR PP e o R E
MEBRBENATF 6N HESSBNAAAYHES
BB RBEFTEHRBEERERRE . EREFMH

ZHTEBBANEBEE.FUHLBHARBRZED N
500 MAMELL B, iR KL R e, BR 2
SERE 6 N LR S, BRI A A LR
PHEEGESEE FANTURPRESESESHEE
FENER.EEES BN/ PIREPRIFREEN
BETRE SEEASEARAAR IR TILHE
WEHABHABRERERE, AABEREIFR
P AP RN ERELEERXHN . RFES
BB B (>6X500), ER AT REM A B X HIR GEX
FiR X TIR S — Lt 15 KUK B i R B, 28538
R R RN BB HITE MR, 55 G5 F YL 8
fEEME T, 7SS F UL b B 31 & f
J5i el A B S b AR 1 R E R B ROR , [F AT R
B iR R ERAAKE.
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