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B OE: R R Dacrydium pierrei de Laubenfels 7y TR ZEMERIMY 12 I~ KARFPBESEFTEREE, WI%E T o4
A DNA (cpDNA) tmL-F R XIFH] . JFFIHCE S T 868~876 bp, BARMIKEE SN, BEAN A+ T IR
B, BALEN64.17% ~64.95% . B HTAERILET S 30 MEER, RBMARESMLE Fs (=0.00).
FFR Nm (AF 1.92~2.50), AMOVA (24.17% KB 15725 5 R AL FERAEERE], P >0.05) DARABER BB RING 43
YR, KGREARRAE SR REEREM. H—FE, KETHABLHENRERNER “BR"
$RIE, T A4S ER P SR AERIS I TR TS, X R E %R R R G R EHRA BRI L L R4
FEEY 7K. Tajima B D IR FEEEE A RSN . S RAGRMFIERE, INARET B
RIBEIMRR B 28T A, RS ERSBRHER, EEHESNTRET T %,

KEA]: B Dacrydium pierrei de Laubenfels; cpDNA inl-F IEHESFF|; BER; BIEML: MREY K

RESHES: Q9.66'2  SEKARIAM: A

i ¥9% Dacrydium pierrei de Laubenfels J&—f i
BIEAR, @AliK 30 R m, K EHBAAT AR
FlBE ¥ #5 B Dacrydium Solander ex G.Forster, [ifi 4
PABALEE 21 PR Y, RGN R E A TR E
ot — R R . BRSPS FETR E M B A A X AR Bk
A, (URFEmATRUBEILKX, flam, Rk,
B, TR L & B KR A PR LU TR
R, FE BB YRS . R, SR
BRER, DSBS (S 27 ~45
afil) REEIME AR E R 7 IbEs 22° - 24°M3E,
HERAR DGR ESH I~51MGE; HE 1S
JTFRT, BT RKEREIKH SRR e 2 BRI
i R R R LA S B AL B AR K
B2, Bk, MiBMERREEEYRERTE 1
B, PERERRXRERNEZME. T, &
Fid % 20 £ a L ERER, HRARREZHIR,
RE I A ER =ZRR P BHRMEHEY

BT BRSE )T b B B IR AZ S5 A 38 LAY
HETEMEAL T HRABEAER. 26T 8ug
B, i ELA] LAIE 8 0 S S R R B AL A R
Mg, AR, ZEEIER (gene genealogy) I I
PRt (coalescence theory) HIEKFiE I ATER F/KF
LT R B 1 2R e A0 ALt — 5 T RE R iR

* WHBH: 2004-11-16

MERS: 05296579 (2005) 02-0070-05

#2143 nt4kik DNA (cpDNA) 3E 4B X ¥ 31 C0 8%
GZEATHNHOMANRGERE . ESREERK
RERE ¥,

At 5T LA RS 3900 BRAF 106 B 0 K SR P e o 4
¥, EiI X cpDNA imL-F JE 4R 05 X 5 838 3 15
AR Z R, o IE K 50 A 85 B2 4 76 (mismatch
distribution) AR REE X BB 07, TR T RiHH
R R BHE S M A SR L RTRE R AR H
G

L BRI I
1.1 EYse

HAS X BB KGZ R 960 m B A
(DD), AP EI%HK 938 m FHEE (LHA). WK
1000 mF 8% (LHB) K ¥3K 1 080 m # & (LHC),
H/KIE MR 610 m FF#¥ (BSA). 4K 626 m Fh it
(BSB) KGR 980 m Fif¥ (BSC), MAEKTHE
W ZR VY 25 KA 1L MR 1 000 m AL BIFRREE (FS),
FE/NEIEIR 1050 m &b A EE (LD). REILHEHE
1100 m ALFHEE (SS). AR=IAARETEIR 1000 m
REFPEE (SG) RARDUARR BEA1%4K 1 000 m AL Rl
(FQ)o REMMHF MBI AR TR, BEX
BEE - 20 CIRFE,

ELTH: EXFARBEZSEETE (30170789, 30270153); HFEBERE “B AR FH (05052903)
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1.2 XBAE
1.2.1 DNARRE PCRy ¥AH RAZGHK T
b S ERME (CTAB) ¥, & 100 pL
PCR RN (A B35 : 50 mmol/L KCI; 10 mmol/L
Tris-HCl; 1.5 mmol/L MgCL; 0.1% Triton X-100;
dNTP % 200 pmol/L; &4 & A 50 ng; 2.0 H4L
TaqDNA & & 8; 51 % % 40 pmol, ¥ 1% cpDNA
trnL-F AR5 X 51 47 % i Taberet 2 #9353+, 51
¥ c¢: 5-CGAAATCGGTAGACGCTAC G-3°, 3|4 f.
5’-ATTTGAACTGGTGACACGAG-3', 314 LB I
EMFEARERAFR A B PCR LNMBEFHN: 94 C
WA 3 ming 94 C 455, 55 C 60s, 72 °C 90 s,
30 MEH; RIKIEFF 72 CLEM 7 min, PCR 714
TG R I R TR AT A X 4y TR A
1.2.2 PCR¥yE=HALMA BUPCR ™S L
MR, WIFEs1¥S5 PCR RN 51 PrHEE .
1.2.3 f&R}5 &35 4E =D PCR 24 5 4 1w 4
w=1.0%HREREEER | x TAE K 2 h (FIEH S
Viem), Y1 T B A B, A UNIQ-10 453X DNA & [H
i) & Bl PCR =4, Bl 1% PCR ™ 4R H
pMDI8-T Vector K| & %4, #HILFAHKBITHE
DH-5a Firfill B9 82 A8 4, SR R I8 P B 18 1k 4R
Bk, R PCRIEMINTHBEPHARBRMWK
AN, SEPAE TR, A BH PR 5 R R BB L A AR,
Nl pMDI18-T Vector ¥ %38 F 51 %) MI3F Fl MI3R
1€ ABI377 A S FA EMF .
1.3 BIESH

WE ) emL-F 3E TS X BA5EIT 51 GenBank %
F5 R AYS534768 — AY534797. JF 5 b X 4 A
Clustal X 4™ 52/, M Jobling %™ # J7 i+ 8
BREMEEENE (0 SEEREREE (D). B
Tajima" B 7 B AT o AR B0 . ST 40 A K SR
Rogers 1 Harpending""’ 97782, F Templeton e l12]
BIGETH R 29 B (statistical parsimony algorithm) #4
WA, i F PHYLIP 80445 3 5 4 45 B e 9
Kimura WEHCGRIEIE R, FH#HIT40HR (Neighbor-
joining Method) 4r#7. IS Bootstrap 32 i 3 B #t 47
FHIAEE, PGS ER A AR Pinus
thunbergii Parl. YEJgSMSHE, FhFE Py RO BE 6] 9 2
R ASAHEMEEBE (N,) it ZETH
AN Fog = V(1 +2N,) Kl Hi N BABFBEK
INEMEE om BT B ER™  A Ardequin %K
BT F I 248 (AMOVA), HEREBEM .
FEE E] B A [R) st X ) R ) B S O 25 0 A o

2 KHEsR

2.1 BENIHUSRERSEFM

fti ¥ cpDNA imL-F EERB X FFIKEN T
868~ 876 bp Z[H, BRHKEEEMN; RELEN
12 - 119 B94E A B 2 BSAO1 #1 SGO2 /¥ 51 i
K- BMEHARA+TEERR, HES UM T
64.17% ~ 64.95% 28], FZEHRBXHBEHET
FIEREL M B, WS B ke d 30
cpDNA tmL-F BRI,

RE3IAS cpDNA ernL-F 3E 45 85 X 7 51 i) s 45 U
ZHAME (B) SBEETREHFM(D,) Bk 1, RN
BEKVFREBERSHEYS (B = 0.821), £FEFH R
R RER (h ENTF 0.545~0.909), H
S MR RS B Z M B IG, BSB At LHB FE¥
PR Z R MM RSN
(D, =0.002 52) K¥8BAK. &FEEHY Dij BEAS T
0.000 70 ~ 0.005 34, Ho FS MEEMIBH BR L HE1E
BIK, SCHEBHTREEERS.

2.2 HMKRISFIEESH

FIF Tajima D KEIGFTRRME (-2.622 02) F
THWBEMNER (P<0.001), XEHRIEM/E
(AFi LR, LT FERE) MBI
B, WA ShET g,

B5b, B cpDNA imL-F 3E 4453 X 5 51 fY
HEA A T RAY KB A (sudden expansion
model) HIHIMEERIEFILER (B 1). Z2EHE
(raggedness index) AL, JFEHAMBUAMBEERA B & %
£ (R=0.022, P=0.0899),

2.3 MHEEKDNA SEBMHRGEEE

& 2 BRI ABIE b FEA emL-F 65
X A fE R N R, BRI SR
“ERT g5Hg. PAfERI FSOI BRSE MR, T
FHEE FS. LD, SS. SG. FQ. LHA X LHC F#4 H
B, AREZEREERNU L E4ERESMEFL
B i FS01 & 3F; RAH$45% BSAOL 1 SGO2 #i
A, Ef@EIEEKFKYE FSO01 3, EMNELE
150, Mot BAFBLE AT B BER,

PAH A BB Pinus thunbergii Parl. R FMSBEXT B
YW % F38 E M Podecarpus imbricatus Bl., B H
H Podocarpus neriifolius D.Don, F I ¥} Podocarpus
macrophyllus (Thunb.) D. Don FlFF & R tmL-F
eI X PERPITRRE SR, RN RE
RUFF2H B — 5 R B 33K Bootstrap fH 4 99% A
F13% ¥ (B 3), B BSA03, SSO1 K LHCO1 4h, %
RGN ENNTURRDE S, BE—ARAR—
PR AR AAF AR A R R BE, ST FARRIHBA
Mo IREaf, BrRBEEEESEER.
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A1 ¥k cpDNA tmL-F I RBR A5 64 £ 8 440 (h) FF8R S HH(D,)
Tab.1 Haplotype diversity (h) and nucleotide diversity ( 0, ) of cpDNA tnl-F noncoding sequences of D . pierrei
FHEt BB FEA K/ PAER RN B B R
D. pierrei 138 0.821 0.00252 + 0.00024
FS 109°13'E18°25'N 12 0.545 0.00070 + 0.00022
LD 109°14’'E18°26'N 10 0.800 0.00205 + 0.00043
BSA 109°52'E18°41'N 10 0.889 0.00287 + 0.00041
BSB 109°52'E18°41'N 12 0.909 0.00279 + 0.00037
BSC 109°52'E18°41'N 12 0.545 0.00105 + 0.00035
SS 109°15'E18°28'N 12 0.727 0.00140 + 0.00035
SG 109°16'E18°27'N 10 0.889 0.00534 £ 0.00112
DD 109°54'E18°44'N 12 0.727 0.00105 + 0.00023
FQ 109°14°E18°22'N 12 0.848 0.00244 + 0.00043
LHA 109°51'E18°43'N 12 0.545 0.00105 + 0.00035
IHB 109°51'E18°43'N 12 0.909 0.00524 + 0.00068
LHC 109°51'E18°43'N 12 0.727 0.00210 £ 0.00065
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Fig.1 Mismatch distribution across populations of
D. pierret based on cpDNA ¢m)-F noncoding sequences

2.4 FEBESMUL

M DNA 15 BB £ B8 0 4, B 39 40 A B 1)
cpDNA trn L-F JE4 TS X 7 51) B i 1 B 2 B T S R
B ERTRBEREHE ST 0.833 ~5.033
#10.000 96 ~ 0.004 54; Ff¥ FS [ f¥ BSC. DD K
LHA Z [ s R/, TRREE SG FI LHB Z 8] Ay
B CERK,

BAERE M cpDNA 1mL-F R X IFF) % 57
fEE R R S LIE F BUE N 0.00, ZEEH
N, EAF 1.92~2.50, i ELRNEEE] Y Nm (EF0HE
BEBEZEHAFESREMRE (r=0.06, P=
0.778) o ETF tmL-F IEHE X F 5| E FH AMOVA
At R, REEmAES (75.83%) BIELERK
HEERRBEN, RA 4. 1T% MBS R R EERR

A2 FEgiH YRR EARY
# i L-F 3R 455 X A5 B I
Fig.2  Network relating haplotypes of cpDNA tm1-F noncoding

regions in D. plerrei by statistical parsimony algorithm

[\ (P>0.05).
3 3 ®

R B SR R BB (AR, KA T
R RIRRBE R R R A ko X R I3 BIRp B E] 43
1R Fo 3L N, K& AMOVA BB #5, 4BEW
(43 % ARt BRI B EE W KA
AR RBHMEER: H7ER FSo1 EBHER,;
TERTBF ST B0 12 A~ FpfE, B8 FS. LD, SS. SG.
FQ. LHA &% LHC % 7 A3t . HERILHER
PAERISN, RERMRBER B AT R, )
B BT 6 A S B A R ] B AUR A IE R & FPRER
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WM B4 RLIB AT o X su s BL R BB S WA VS 7
HEMBZRAERTNRERR, MEREMMLE
B, BOMAMUAEERETRE", MAKHR
ARKEEARERRAE S ; EHEREER LM
AR LD ERFE, BILBAEASSBESHIE
BFheZ —21 A Y A T RE R S BOL R
BB REERRE™,

i 253 B M R R B P AT B R K AR R B4
# (kR =0.821) FRKPEHFRSHMYE (D, =0.00
252) XRFREE B/ MA BB R /DR BT R
EY K PRI, BN mL-F BRI RS
REMBBEXER “BR” BE, MHMRERRE
B B K R o e AR RIS 3 (B 2), X P
X RMARRR, BFHERIEENURIEL
2R A Y K ¥ KRG RRRER R AR AER
HBREBEHMNEELEMERNSGHRMER “E
R, AR R, & BORAY R AR RY U BR 3
BimEs (B 3), FRERSHFGERERELEM

99
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71 Podocarpus imbricatus
_(_WO—___:‘:Podacarpus imbricatus
Podocarpus neriifolius

Pinus thunbergii

3 BETHHNAEEREERMIGER,. AEFEMN
B mmI-F RGBT,
LA H A SR RSP BRI 2 (Y B AR 4 A
Fig.3 Neighbour-joining tree based on cpDNA tmL-F
noncoding sequences of haplotypes of D. pierrei and
its closely related species, Podocarpus imbricatus ,
P. neriifolius, and P. macrophyllus, rooted using
Pinus thungergii as outgroup

STBGERIRE . IAh, Tajima B9 D K38 H enL-F 3
SRS X Y 51 8] 9 25 AR R 53 A AR SRR R B A A
B BRI R K, R R AT
ERH, 2R EARKEE, BEORERCTL
R KMIEA, BREMNANEUESERF. &
VKEART, AEESIEIR 500 m LA_E #1 X 3 BE S 4455 R
B K IOSIB ARG, BRNE B . V44
AP RN, BRAFT “#ER W0
FREFE 2 BT, ERSRSIEHEE, ST T M
Yk, BEHA M, RHRMET LI ESERT
B KEJE, PokiiERBRAEE SN, EXRK
RS A RE A BB R M ARE, BK
L BR% {5k 75 i 289 008 TG 1k PR ] 4 K

R, ROBHRFIRZARN S FFBORS
VYK G BT 05 I B Xt A R BRI AE B A&
R m™®, FAmTEREGHEMERE, €11
Xt bR R RV A AR E ARk A, R,
X5 EET X AR RR B AR AR . RIS R
P TR Y, A SCLAE M B BT AT MBS
BR, B FRERE B LB BRI HX
TEAR MR BER (G S R fb Py st IR AL BER
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Postglacial Population Expansion of Dacrydium pierrei (Podocarpaceae) in
Hainan, Southern China, Based on ¢cpDNA #rnL-F Nocoding Sequence Data

SU Ying-juan', WANG Ting® , CHEN Guo-pei'* , SUN Yu-fei' , JIANG Yu', DENG Feng', WANG Bo-sun'
(1.School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, China
2. Wuhan Botanical Garden, the Chinese Academy of Sciences, Wuhan 430074, China)

Abstract: Chloroplast DNA (cpDNA) imL-F noncoding sequences of individuals of a tropical coniferous species,
Dacrydium pierrei, collected from twelve natural populations located in Hainan, southem China, were determined.
Sequence length varied from 868 bp to 876bp, showing length polymorphism. Base composition had a high A + T content
of 64.17% ~ 64.95% . Thirty haplotypes were identified based on statistical parsimony algorithm. Populations of D.
pierrei in Hainan are lack of genetic differentiation. Such a deduction was supported by observed Fg; values ( =0.00),
high values for Nm (ranging from 1.92 to 2.50), AMOVA (24.17% of molecular variance attributed to difference
among populations, P > 0.05) as well as the branching structure in Neighbour-Joining (NJ) tree constructed from
haplotypes. A “star-like” pattemn was exhibited in the network of imL-F haplotypes established by statistical parsimony
algorithm, and majority of the haplotypes coalesced near the tips in NJ tree. Gene genealogies of cpDNA haplotypes
proposed a recent population expansion of D . pierrei in Hainan, which was further lent support by the resulis from
Tajima’s D test and mismatch distribution analysis. Our data in junction with geological and palynological evidences
showed that in the Holocene, due to global warming, refuge populations of D . pierrei in Hainan might experience a range
expansion.

Key words: Dacrydium pierrei; cpDNA tmL — F noncoding sequence; haplotype; genetic differentiation; population

expansion



