-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Xiamen University Institutional Repository

I RO RRE 2015 4FE 10 1 127

B A= AR 14 2 AEPE) SRAP 3B

M AR, SRR, e, 2E5W
(1 T DRARA A AL, T4 WHT. 524012; 2. 7 RIFHE RS RS, T4 T 524088;
3. VT A BT SE b, 47 THIT 524004; 4. JB | TR SRR, T4 JBIT] 361102)

# Z R SRAP 3 FARICER, X FREET A + IR R RRE G ZFEPERET T 404, 40 X515 1915 8 A~ 354
FIRELL 47 SSRAGEEST DNA #E1T9 38 85 3R0] . WFoKF L, 280605 H 532 PPB 24 40.40%, Nei’s JEH £
FEMEFEEC H R 0.4027, Shannon’s 5 EFE T R 0.5874 5 TERBEKT- I, Z800 05 H 0R 18 32.77%, Nei’s 3
L FEMEAEECE R 0.2992, Shannon’s {5 B EOE N 04373 FIRENRIG ZREME Hs i 0.2992, FRE A H5(E
ZHEVE Ht o 04027 BRI ML REL Gst 2 0.2570, FEIRIEY 3544 7 AU RE BE AR s RIS Nm o 1.4455, Fh
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Population genetic diversity of wild Alangium
salviifolium detected by SRAP marks

CHEN Jie"?, HAN Wei-dong®, MO Ding-ming’, WANG Xiu-li*
(1. Forest Park Management Office of Zhanjiang, Zhanjiang 524012, China ; 2. Agricultural College,

Guangdong Ocean University, Zhanjiang 524088, China ; 3. Agriculiural Science Academy of Zhanjiang,
Zhanjiang 524094, China ; 4. College of Environment & Ecology, Xiamen University, Xiamen 361102, China)

Abstract: The SRAP markers technology was used to analyze the genetic diversity of wild Alangium salviifolium
populations in this paper. DNA samples of 47 individuals in eight A. salviifolium populations were amplied by 40 primers.
Analysis showed that PPB (percentage of polymorphic loci) was 40.40%, H (Nei’s genetic diversity) was 0.4027, 1
(Shannon’s information index ) was 0.5874 at the species level ; PPB was 32.77%, H was 0.2992, 1 was 0.4373 at the
population level ; Hs was 0.2992, Ht was 0.4027 ; Gst (Genetic differentiation coefficient) was 0.2570, indicating that
the degree of genetic differentiation was low. The gene flow among the populations was 1.4455 and the mean pair-wise
genetic distance was 0.2118. The eight groups could be divided into two broad categories by UPGMA method. Gaoqiao
group was independence category, and others joined as one category. It proved that there was certainly relationship
between their kinships and geographical distances. According to UPGMA clustering analysis, 47 materials did not join
together in the same category with individuals of their own population. Preliminary results indicated that A. salviifolium
spreaded from Sandun and Qiongshan to the surrounding areas.
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PRI FT MR Tt A 2 Rk, PR IE 1% 22 R
KA —E R L B A X PR R & I RE ST, AT
T TSR R R #A D SRAP 43 Fhwic
HATARGE Pk, 51980 Z80mE R
R IRE R, S0 Z NI AR 2R T
Pl A 38 A2 B P ) R S R L R R PR 4 2 25 T
17 ARBFIER AT SRAP 3 FhRic s M3 BT 4
T IR AL AR, RnsE b SAR BT IR | TR
AR, XA AL SR R

1 MR57E

11 iREEwrAt

HE3 IR A R ARV AN e HB X 8 AN H AR F
HE, DR & 3 I R X R R B AT, R
R, IR FIEERFEEOAN —FE, WL 5 AR
KRB R W 4 TR 4 SIS A AR
W7 A W6 9 A5 MERE 3 ANFREERAEE 901 « Bt
1745 K% 6 4, =T 54 ; FVEEN RAERES N AH
LBREARIEIR T 30 mo RGN Aol TR s
BT okEh, WL ET 70 CIKFE R A
1.2 R FHE

1.2.1 DNA #9322 B & #4n  DNA 19425 Bk

ELAASE Y CTAB AR AT, K S0 « S
=24 1 $plly @7 - IR =25 240 1, FRARHUP
DNA JH 1% BB B Wi BRI HR DRI, -4 e J32 A T
% 10 ng/ul, —20°COKABIRAF .

1.2.2 SRAP-PCR 4R ZAF 45 20 pL [N
TR Z 4145 2.0 uL 10xbuffer, 0.2 uL 10 mmol/L ]
dANTPs. 1.6 uL 2.5 mmol/L i MgCl,. 514 A
DNA 4% 20 ng. 1.0 U Tag DNA GBI KH ddH,0
G FA 40 T g T A TR ARRAFD) .
TE 2720 Thermal Cycler PCR X A4 14, §1afe
JF K 94°CTHZAEPE 5 min; 94°CZEVE 1 min, 35°CE 1
1 min, 72°CHEM 1 min, 5 PMEH ; 94°CAEE: 1 min,
50°CE M 1 min, 72°CHEH 1 min, 35 MER ; )
72°CHEAf 10 min, 25°CIR-AF PCR I 6% (HAEAE
PR SR N s T g S5 R FL UK 2 8, B GM AN 5 14 1 Ui
T 19 5% (R 1), i BigAE TAY TR AR
NGiE 9

123 HAEGI S LL 4T A ISR SRAP
HL UK B 3% H DN A 3547 S e ih % 4, A 05 i il 45
WIEN “17, RAIE R “07, Geit i RInm g
U0, 1R K2 PopGen32 B AFHEAT 23
B, THE AR A% 22 A DG S8, WS A5 o LR 5

1 SRAP S|¥IFFI R EfFsERE

B 8 B KR izl B KR

(5 =3") (°C) (5 -3") (°C)
Mel : TGAGTCCAAACCGGATA 52.18 Eml: GACTGCGTACGAATTAAT 50.47
Me2 : TGAGTCCAAACCGGAGC 57.01 Em2: GACTGCGTACGAATTTGC 55.02
Me3: TGAGTCCAAACCGGAAT 52.18 Em3: GACTGCGTACGAATTGAC 55.02
Me4 : TGAGTCCAAACCGGACC 57.01 Em4 : GACTGCGTACGAATTTGA 52.74
Me5 : TGAGTCCAAACCGGAAG 54.59 Em5: GACTGCGTACGAATTAAC 52.74
Me6: TGAGTCCAAACCGGACA 54.59 Em6: GACTGCGTACGAATTGCA 55.02
Me7: TGAGTCCAAACCGGACG 57.01 Em7: GACTGCGTACGAATTCAA 52.74
Me8: TGAGTCCAAACCGGACT 54.59 Em8: GACTGCGTACGAATTCAG 55.02
Me9: TGAGTCCAAACCGGAGG 57.01 Em9: GACTGCGTACGAATTTAG 52.74
Mel0: TGAGTCCAAACCGGAAA 52.18 Em10: GACTGCGTACGAATTCAT 52.74
Mell: TGAGTCCAAACCGGAAC 54.59 Emll: GACTGCGTACGAATTCTA 52.74
Mel2: TGAGTCCAAACCGGAGA 54.59 Em12: GACTGCGTACGAATTCTC 55.02
Mel3: TGAGTCCAAACCGGAAG 54.59 Eml13: GACTGCGTACGAATTCTG 55.02
Mel4: TGAGTCCAAACCGGTAG 54.59 Eml4 : GACTGCGTACGAATTCTT 52.74
Mel5: TGAGTCCAAACCGGCAT 54.59 Eml15: GACTGCGTACGAATTGAT 52.74
Mel6: TGAGTCCAAACCGGTCT 54.59 Em16: GACTGCGTACGAATTGTC 55.02
Mel7: TGAGTCCAAACCGGTAA 52.18 Em17: GACTGCGTACGAATTCGA 55.02
Mel8: TGAGTCCAAACCGGTCC 57.01 Eml8: GACTGCGTACGAATTCCA 55.02
Mel9: TGAGTCCAAACCGGTGC 57.01 Em19: GACTGCGTACGAATTCCT 55.02




(observed number of alleles, Na) . A% Fe R %L
(effective number of alleles, Ne) . 207 s 7R
(percentage of polymoriphic bands, PPB) | Nei’s %
HZHEEFREL (nei’s gene diversity, H) | Shannon’s
5 B 84X (shannon’s information index, I) | & 1A
B® (genetic distance, D) | Nei’ s ) B i AL 2 R
(nei’s total gene diversity, Ht) . FREENAGRE ZHE
P (subpopulation of gene diversity, Hs) | Z&H5rE 2
¥ (coefficient of gene differentiation, Gst) FIFEHRR
(gene flow, Nm) o SR NTSYSpe2.2 # 4%} 47 444
R TBIESE T, $5 UPGMA 345 8 ARt T 3R
b, AR RIRERER AL
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2 FEREHH

2.1 8 AN LintdFhEEH) SRAP-PCR #1458

THEHTTXF 47 A4S HIZRERH 1S R 4
B VT HA 2R 40 %514, TAb s 2250
2541 160 2%, HEAHTEL (396 2%) 1Y 40.40%, B4
UMY B SR 0.9 45 AL 4 & £
BAEFRA KN FZAEPTE 100~750 bp. 519 M11E3
PR 12 &%, Z2BMHE 6 & (1) L iR
/R SRAP 20—, RUIEFAE IR RS L
ZFEEAE, 88 SRAP 43 FhRic A& ARG+ 1
AR L ZRETE R FARIC

500bp

250bp

100bp

FERSRTIR 1~4 . 8T ; 5~8: FHF; 9~13: =8; 14~20: Biill1; 21~26: 7K2% ;5 27~31: = ; 32~38 : HHIM ; 38~47 : i1 ; M : mark
E1 3[4 MI11E3 & PCR ¥ 18458

22 TiIERMIEESHEESES T

FEFEEIZE PopGen32 #4404, 1331 8 >t 150
st ZAEERE R (36 2) o ZERMAKCE L, 8 AN Fi
) PPB A 24.24%~36.87% . -1 32.77%, =it

1% RPNFPRERNIE RIS 5 H O 0.2210~0.3457
SEH470.2992, T4 0.3169~0.5039 ., -1 0.4373, TEHFH
K- I, PPB 2N 40.40%, H 4 0.4027, 1 4 0.5874, M
PPB K& I AL ZFEE— ik

F2 Linb 8 MHMBEREE SN

e WEOOEAE ARCROEAR N WOEKZHHE Shomon's (REARE ZEMAFE
Na Ne H 1 PPB (%)
=t GQ 1.5125+0.5030 1.4112+£0.4446 0.2210+0.2280 0.3169+0.3207 2424
THF XQ 1.7500+0.4357 1.5299+0.3897 0.2978+0.1962 0.4357+0.2735 31.82
=¥ Sp 1.8000+0.4025 1.5292+0.3619 0.3040+0.1829 0.4491+0.2535 34.34
Bl QS 1.8625+0.3465 1.6172+0.3484 0.3457+0.1718 0.5039+0.2341 35.86
K% YX 1.7500+0.4357 1.5503+0.4055 0.3030+£0.2037 0.4399+0.2816 30.30
=M SY 1.7250+0.4493 1.4838+£0.3731 0.2784+0.1948 0.4106+0.2747 31.82
AU NZ 1.8625+0.3465 1.5996+£0.3455 0.3390+0.1707 0.4964+0.2325 36.87
WOt HG 1.8000+0.4025 1.5472+0.3935 0.3047+0.1972 0.4461+0.2693 36.87
FEEAKT 1.7578 £0.4152 1.5336+0.3828 0.2992+0.1932 0.4373+0.2675 32.77
Yok 1.9425+0.1942 1.7164£0.2544 0.4027+0.1012 0.5874£0.1152 40.40
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Nei’s BEIBIEZRENE H ol 04027, H354) 8 4>
FREEAIB AL R FEEL 2 3. N3 3 LI, Fii
NG Z2REPE Hs S 0.2992, FIEERINGSME 24K Gst
J0.2570, UEHH ST 25.70% 1551578 5K AR RE
], 74.30% M)A SFAAAE TRVEEN, 8L o b 2L

FEIAEFEEN . AR HE Shannon’s 15 BASECH nl 41,
T IR R R Tsp N 0.5874, FIEEN LS
FEVE Tpop o4 0.4373, THREHFPEERIMEZREL Gst A
0.2555, FAS [ 5 Nei’s iitf& 0L RBOEA—E FH
T Nm A 14455> 1, SRR SR AR i o0

&3 LInw 8 MHEIRISEE U

AL 2Rk Shannon’s {5 HF84 1 FER 2R Nei’s FFEHR ZHEME H
FhHFN IS Z R 0.4373 TR LR 21 0.2992
YIRS G 2R 0.5874 E SNBSS B2 £ 0.4027
PG ZFEPELL SR 0.7445 TR LR 2 AR R L2 0.7430
FIEMIEAL L R B 0.2555 PTG S L R A 0.2570

FEPIE 1.4455

23 HIEHIROFREREIE fE— B E AR (RIS

K H PopGen32 A #5328 A~ L InBFpE
()38 1 — 3R Bast A I B (3 4) o e —BU% 1 78
0.7036~0.9581 Z[H], -1k 0.8688, Fifif[al LI
¥ AEEEES D 7E 0.0428~0.3516 2], “F-H1 K

0.1125, b5 = W AP REa] 0 1 44— 8503 /N Lg%
FEBHOR, U E IR SRS O R 5 HHEODE SR
PR 5% — BUE e K FLRAG BE B 5/, e
RGO R IRl s WEHPRS O R 5 Hh B R B A7 7
—EMIAHIENE

F4 LIEBE 8 A Nei's MEFEE— B EMREES

iiiziis it GQ THEXOQ = SD Bl QS K YX =i SY iKY NZ Wt HG

it GQ 0.8787 0.8907 0.8172 0.8085 0.7036 0.7626 0.8015
THF XQ 0.1293 0.9475 0.9313 0.8602 0.8310 0.8867 0.8975
=¥ Sb 0.1158 0.0539 0.9380 0.8801 0.8667 0.9094 0.8943
Il QS 0.2018 0.0712 0.0641 0.9136 0.8736 0.9127 0.8935
TR YX 0.2125 0.1506 0.1277 0.0904 0.8446 0.8832 0.8306
=1 SY 03516 0.1851 0.1430 0.1352 0.1688 0.8809 0.8308
Y NZ 0.2710 0.1202 0.0950 0.0914 0.1243 0.1268 0.9581
WL HG 0.2212 0.1081 0.1117 0.1127 0.1856 0.1854 0.0428

T XHRLL LR i — 20, WMLl i e e

24 TIEBIHREER

T Nei’s L HE 5, SR UPGMA X} H354 8
ANFREEIEA TR AL (K 3) K 8 DFIEST A
PR IETE - R IR ST o 35 — 2, HLAh SR RS

PoplGQ
Pop2XQ

_|: Pop3SD

Pop4QS

Pop7NZ
—1 Pop8HG
Pop5YX
Pop6SY

- 1 Il 1 J

035 0.28 021 0.14 0.67 0
B3 8 AN tinkiFhEEE Nei's =1EIEE UPGMA BEER

TORIEHE PRI SR /N, S EILRE
— i, FRINATEDER S — N S R SR o —4, SR
JEMURNIK 2% . =R A KA . R WoR IR
R XS A BORESRAE — R, AR T A Rl R
55 =R WD RIS RN, T b A
PRl 2R — 2, SR ma i i) — S R LR S 5 55
Gh 6 DFRER — KIS LU s AR PR E
eI — 5 B LI P

K H NTSYSpe2.2 8%t 47 A AkE 4T 808
Biit, # UPGMA LRI, 1 RIRLIR IR A (K]
4) o BAREEREZ Jy = KA, THE S SRk
SERN—2E, N RE R IR AT B R R 2 Y ; =
AP 28,29, 30, 31 FIBELLIAY 16 SRR —E,
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31 TIEWFE RSN

A IEB AL Z RS R HOR R, PRk
W b LA SRR PPB o 40.40%, Hs G 2k
P 5 (HN H A1 ORE RS E 2K T4
B Nei’s BB AL ZREE AT Shannon’s {5 B8 83R
B AR PR 8 15 Z R/ N TR RE R 5t L 22
FEME, HL AL AR SR ER A ok ARNREN, A% /b 3
BLRINAERIREDS o TR RN 40 b R B Gst Ky

0.2555, HEA [ 5 Nei's &5 241 0.2570 FaA—
3, FEPE Nm Ky 1.4455> 1, T4 Rl ] it 5L 52
AR S . LIAB 8 NFPRER G —BUS R, TR
0.8688 ; i f& I BAR/N, SF-¥h 0.1125, mit 5 =
FRREIA] A0 35 4% — BUE Fe/ N R G B B ok, il e
IR B2 06 R ARzt 5 A SO A P e (e) st % —
EXi RS NIE R RS N U A (DR S2 S ES s
AT 5 UEIHSESE G 225 1 BRI B A7 AE— B MIAH DM
32 HIEWHREER

X H IR RIEERIS A A RHE UPGMA LRI 55
BT, G55 B A SRR () RS VR E Ak FE B0 T AH O 11
BEPE, 454 8 NFIRER 47 DAHRHI B3, Al H)
A A A R = SO B L — ) DY R e
282 3N 5 H Az sh s, R T TR S A T
REFIRE K AN, T RS0 T e B 251 7 M 2 2 A
R 5 A RS ml &, w26 K shniG shitt i 7
FEREY . F5 M A I T RE R = b 2R
B, SRJG PO M =i, PR AR A 7 A4~
7 TS, M R A - W A 38 3 R 0 A FE V4 B
B 2t FERR BB AR ST S — 2%, W0 A
AL KRN, J5 n] RE S 15538 ShE AR I 5 L5
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