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Analysis of cpDNA trnL-trnF sequences of Huperzia serrata var. longipetiolata of
different geographical populations”
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[Mmz This study aimed to investigate the relationship between the variation of chloroplast DNA (cpDNA) trnL-trnF
gene sequences and the geographical origins of Huperzia serrata var. longipetiolata, so as to provide reference basis for its
protection and utilization. PCR direct sequencing was applied to detect the chloroplast DNA trnL-trnF gene sequences of 126
samples collected from 21 populations (19 in Fujian and 2 in Jiangxi) of Huperzia serrata var. longipetiolata. Then sequence
analysis was performed by means of Clustal X and MEGA 5.0. The cluster diagram was constructed by UPGMA method. The
length of trnL-trnF of all samples was 928 - 967 bp; the aligned sequence length was 925 bp; and the average content of G + C
was 34.05%. There were 20 variable sites and 5 informative sites in these sequences. The cluster diagram by UPGMA method
showed great variance between Fujian and Jiangxi geographical populations, which should be classified as different clusters.
The 19 populations in Fujian were divided into three clusters, 11 of them with no genetic distance. The results indicated that
genetic differentiation and gene flow of the populations of Huperzia serrata var. longipetiolata are in relatively high level,
which is beneficial to the survival and evolution of the populations. The variation of trnL-trnF sequence of Huperzia serrata
var. longipetiolata populations is related to their geographical distribution, especially related to the isolation of mountain
ranges.
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A34F1 x PCR buffer, 200 umol/L dNTP, 0.3 pmol/L5[4). 2.5
mmol/L Mg, 1 U Taq DNAZE A i . 40 ngfi g DNA; PCRY"
B 52 N A 25 77 PTC-100B PCRY MY F AT, T HIHR ¥ : 94
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Table 1 Geographical location and sampling of Huperzia serrata var. longipetiolata populations

HUREH (SR9R %0

};EEW.%;’F A KAER HHfE N Sl
opulation (code) Locality Geographical location Altitude (4/m) g
(In experiment)
¥E%25F Pingnan, Fujian (PN) 4 F% Lingxia Village 27°08'N, 118°95'E 960 20 (6)
#7457 Shouning, Fujian (SN) i/ % Kengdi Village 27°56'N, 119°52'E 1050 16 (6)
#&F5F Nanping, Fujian (NP) R4 Taqian Town 26°26'N, 118°09'E 910 10 (6)
AR Jianyang, Fujian (JY) =51l Sanbao Hill 27°26'N, 118°13'E 770 20 (6)
BEDEE Guangze, Fujian (GZ) M % Niutian Village 27°28'N, 117°15'E 820 20 (6)
WK% Yongtai,Fujian (YT) K45 Dayang Town 25°89'N, 118°85'E 610 10 (6)
W& A Longyan, Fujian (LY) B X Xinluo District 25°32'N, 117°01'E 730 20 (6)
7k §E 2
1E# 0 Wuping, Fujian (WP) ﬁfg g”;@ﬁgﬁﬁiﬁal Nature Reserve 25°20'N, 116°18'E 880 11 (6)
WY Zhangping, Fujian (ZP)  /K4f4E Yongfu Town 25°17'N, 117°25'E 920 20 (6)
taEIEY, Liancheng, Fujian (LC) %32 Luofang Village 25°71'N, 116°62'E 730 20 (6)
FE 2 FGE Nanjing, Fujian (NJ) M %4 Shipyard Town 24°19'N, 117°19'E 622 12 (6)
{E 4% Huaan, Fujian (HA) ki % Makeng Village 25°00'N, 117°43'E 980 12 (6)
@ Kk# Yongchun, Fujian (YC)  Fili Snow Mountain 25°47'N, 118°14'E 950 13 (6)
WAL Dehua, Fujian (DH) #z 1l Daiyun Mountain 25°70'N, 118°10'E 1230 16 (6)
FEFET Jianning, Fujian (JN) ﬁjﬁfﬂ%%ﬁiﬁﬁﬁﬂ% Nature Reserve 26°15'N, 116°39'E 970 20 (6)
FEFH4Y Jiangle, Fujian (JL) ﬁﬁﬁgﬁﬁ‘uﬁifﬁii | Nature Reserve 26°72'N, 117°56'E 810 18 (6)
taE Tt Ninghua, Fujian (NH) SR 45 Quanshang Town 26°15'N, 116°39'E 640 20 (6)
@A 7K % Yongan, Fujian (YA) ﬁfﬁfg%ﬁiﬁﬁﬁﬁm Reserve 25°57'N, 117°21'E 740 18 (6)
FEFE U Youxi, Fujian (YX) RE 2 Xiwei Village 26°10'N, 118°12'E 700 16 (6)
VLPEHRIE Zixi, Jiangxi (ZX) Kl Dajue Hill 27°43'N, 117°04'E 430 20 (6)
YLPi%E4: Ruijin, Jiangxi (RJ) MFLLTH Meishan Hill 25°52'N, 116°02'E 690 20 (6)
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Fig. 1 Sampling location of 21 populations of Huperzia serrata var.

longipetiolata.

1.3 F5IE

PCR ™ 7 {14 i Ak R 51 00 5 ply b 30 B 33 A 9 B R A B
ONRISE . PCRF=W) BLAZ XU e, 05149 5 PCRIZ A 514
ARTA].
1.4 HIELIE

F Clustal XEUE 470665 HEF , SR 5 TF 1038 24 4 %
B AR K, T340 B8 X BEM . X7 HE B S B4 B
MEGA 5. 0511347 1 51 6] (4 2 540 HF, H7EMEGA | 35 FNei

R2 KIFAEBcpDNA truT-trnFFE5| 25

2048 RELHF

445

WAL I B3 B UPGM A R &, F Fbootstrap (1 000K FEE ) £
WK EEE, 255t (Gap) R ZAHH2E (Missing ) 4B

2.1 KWWAIZEE trnL-trnFFFH4FE

A5 AT A F2 214 JE B 1 i & A 3k (R (8] B X ern L-trn
JF 5K B4 928-967 bp, LT G Wi Y1, 5B E N
925 bpHYEEFF T4, T4 Il L R WA 30.59%, G 18.59%, C
15.46%, T 35.35%; G + C& 1w ~34.05%. 751 45 F Hb 4B 7R 18
AN T ORGP LR L k& ER L M.
e 55 9 T BE 7 51 58 4 — 30, AR 124 )| BE Y )T 51 A7 A
BB 22 5, 20N S, SANME B A, 40l RS
FE1192.16%710.54%. v 175 J8 B 5 4 8 T8 B A7 A SR I
FHER, SHEETFHTE—BNO R, TTINE 4
JEBEA OSSO A5, PR R4 A T (K2) .
2.2 EREIEAEERUPGMARE S

SRy ilE— 20 A BT R R I 5 AL AR B, 11 AE T Ned'sist
8 P B R 25 53 38 210 Ko A 42 TR e ) I 3k 25 R R A
0-0.006:2 ], 32 4 B 1§ 7£0-0.008 Z[A] (3) , J& RE I F-4
WAL HE B 0.002 1. 2 J7 4] fid 5 225 e il 2 b B, T4k
JeE Lk ZE . O R K MR B BE L R &
BRI A 104N S i 22 (8] ) 35t 4% B B 28 VIV S i 5 4 A S B 114
WAL FE B K, YLVE 3G 4 R R S T A Y AL B B A
0.005-0.008Z 1], -3 35t % FE 25 7 0.005 6; $E1% J7 ¥ 15 4
JEE AR Y 8 A4 BE 25 7E.0.003-0.00822 (8], -2 8t 44 1 2524 0.005 5.
Ja B I 3 A R B e K 2 g & S Pk B SR r S

Table 2 Differences of cpDNA trnT-trnF sequences of Huperzia serrata var. longipetiolata populations
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Table 3 Genetic distances (below diagonal) and base difference (above diagonal) between the populations of Huperzia serrata var. longipetiolata

BE W T G BE AKE @M WE % AT R AE RT LK A% EWR WY T b T KR LA
Population  DH NH RJ JL YC JY GZ HA SN N YT WP YX YA LC ZP NP PN JN ZzZX LY
fi4¢, DH 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.005 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.006 0.001 0.002 0.001
T4 NH  0.001 0.002 0.000 0.001 0.000 0.000 0.001 0.005 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
fi4x RI  0.006 0.005 0.002 0.002 0.002 0.002 0.002 0.006 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.006 0.002 0.003 0.002
& IL 0.001 0.000 0.005 0.001 0.000 0.000 0.001 0.005 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
JkF YC  0.002 0.001 0.006 0.001 0.001 0.001 0.001 0.005 0.002 0.001 0.001 0.001 0.001 0.001 0.002 0.001 0.006 0.002 0.003 0.001
A JY  0.001 0.000 0.005 0.000 0.001 0.000 0.001 0.005 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
J6FE GZ  0.001 0.000 0.005 0.000 0.001 0.000 0.001 0.005 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
£z HA  0.002 0.001 0.006 0.001 0.002 0.001 0.001 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.006 0.001 0.003 0.001
5 SN 0.003 0.002 0.007 0.002 0.003 0.002 0.002 0.003 0.006 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001 0.006 0.006 0.005
FsE NJ - 0.003 0.002 0.007 0.002 0.003 0.002 0.002 0.001 0.005 0.001 0.001 0.001 0.001 0.001 0.002 0.001 0.006 0.002 0.003 0.001
7kZ& YT  0.001 0.000 0.005 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
HF WP 0.001 0.000 0.005 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
JUE YX  0.001 0.000 0.005 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
K% YA 0.001 0.000 0.005 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
W LC  0.001 0.000 0.005 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.006 0.001 0.002 0.000
3 ZP - 0.002 0.001 0.006 0.001 0.002 0.001 0.001 0.002 0.003 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.006 0.001 0.003 0.001
FF NP 0.001 0.000 0.005 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 0.000 0.000 0.000 0.000 0.001 0.006 0.001 0.002 0.000
BFtE§ PN 0.005 0.003 0.008 0.003 0.005 0.003 0.003 0.005 0.001 0.006 0.003 0.003 0.003 0.003 0.003 0.005 0.003 0.006 0.006 0.006
7 IJN  0.002 0.001 0.005 0.001 0.002 0.001 0.001 0.002 0.003 0.003 0.001 0.001 0.001 0.001 0.001 0.002 0.001 0.005 0.002 0.001
PHE ZX  0.006 0.005 0.008 0.005 0.006 0.005 0.005 0.006 0.007 0.007 0.005 0.005 0.005 0.005 0.005 0.006 0.005 0.008 0.003 0.002
& LY 0.001 0.000 0.005 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.003 0.001 0.005
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Fig. 2 UPGMA dendrogram for 21 populations of Huperzia serrata var.
longipetiolata based on cpDNA trnT-trnF sequences. Numbers at the nodes
represent bootstrap supported from 1 000 replicates, only values above 50%
shown.
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