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Population Genetic Diversity of Rhus Potaninii Maxim Inferring from Partial
Chloroplast Sequences and Screening of Qualified Strains
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(1. School of Life Science, Shanxi University, Taiyuan 030006, China;,
2. Shanxi Anhong Testing Technology Co., Ltd, Taiyuan 030008, China)

Abstract: In this study, the partial sequences of chloroplast DNA are used as molecular markers to study the genetic diversity and
structure of the Rhus potaninii populations, and the tannin content in bellied gallnut is tested to screen the qualified strains. Based on
PCR results, the trnH-psbA and trnL-F regions of chloroplast DNA of 111 R. potaninii individuals from seven populations were se-
quenced and their length were 627 bp and 847 bp with 24 and 15 haplotypes, respectively. The two haplotypes (Hapl and Hap 2) of
trnH-psbA sequence were the most widely distributed in all the six populations, while only one haplotype (Hapl) was present in all
populations for the #rnL-F region. Analysis of molecular variance (AMOVA) showed that the variation of the two interval sequences
was higher within the population than that between the populations. The nucleotide and haplotype diversity in Shaanxi populations
was the highest, while that in Sichuan population is the lowest, and they had the longest genetic distance. TCS (Tamura-Nei's consen-
sus sequence) network analysis indicated that the dispersal centers of R. potaninii populations were located in Ankang and Chenggu

areas of Shaanxi Province. Tajima's D values indicated that the expansion of R. potaninii populations has ever occurred in the evolu-
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tionary history. The tannin content of bellied gallnut and genetic diversity of R. potaninii populations in Shaanxi were higher than

other populations, which is better able to cope with various adverse environments and resist pests and diseases, so the samples from

Shaanxi populations could be used as the qualified resources to be planted and developed.
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Mo 59 WU 2055, D9 W AP O R Al R A O 2 4 It
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AW 5T LA i 284K DNA & 43 77 51 Ry 43 5 b
10, X kA R A T8 A% 200 R 25 A A S
FEWEIE s IR 4 & AR 57 S 2, 285 i
i 6 O B AR, DA A TR B e 4R A A
ok P AR A -
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1.1 sRIe#r#Y
R ST Bk A 2 L TC e BE R I i T AR
PRAF TR A o3 A B 8 K3 2% 5 B0 ok B
BE R TERE M IR KR, BT SR AR AS (1] R B R
TR T 100 m, FEAE W3R 1.
R1 FHMEREHARERE
Table 1 Sample information of Rhus potaninii Maxim and

bellied gallnut used in this study

FiE FEAKY [z

SRAEHLIX e A~ ZE 4 o KA ]
BEpEhE  AK 20 1091 3241 985 2014.7
BeriiiE  CG 20 107°59"  33°09" 1453 20147
WPEES JC 11 112°44" 3538 800  2014.9
WpEzE SJ 20 111°40"  35°08' 1100 2012.8
IVEEM  YS 20 111°43"  36°35° 1212  2013.8
piyToe SC 20 104°36"  32°56' 1009  2014.7

1.2 XKWHE
1.2.1 A B4 DNA # 5 PCR Y ¥ Bl 5

K R MR A AL BB A IR 2 R 0y 4 ) A
DNA $2 B i 7 & 48 U3 2k 4 2 I 41 DNA
PCR #" 38 4& 22 4 50 plL, 435 0 Mix 25 ul., 514
% 2 pL (¥ BE 10 pmol/L) , #EHL DNA £ 4§ 2 plL
(% 20 ng~50 ng DNA) .
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ARSI Y B T AN AR
B, ARSI R E 2, P Baen T 35
ASEFR, Hob 4 45 . 94 C R BE 4T 3 min () i AR
PE, B E R FEE T 30 s (AP, 54 Cul
56 ‘CiE k 30 s, 72 “CHEfH 1 min, 72 “C 55 43 4E
7 min, I BTSRRI R
gy B b i 3R AR W B A R A R AT F 8
5
1.2.2 ¥T45FMIFHE

AW TE R R A1 43 606 B vk (I R br i
GB/T 27985-2011 ) il & & £k 4% it - A1 A 19
KA T RO

TR B A AR 4 ) BT
WFE BB RS L B T 110 “CHLAR ot T % 5 &
B 0.1 g B 5 FH 55 CEEAR KT i, V3 51— B it ]
IR, SR G H 50 mL 2 2 E A, WHL L mL
T 100 mL 25 5 i P U 25, IR 9 TR 21 )5 15 2103
FE T AR W B 0.5 g 8 B2 M A T 25 mL il B
TAEEwh  EE L~ m LR E AR T
T AR W B 0.1 g 28 Mt T Ak B A A o B
i, BT 65 CZEM KW LA i, &8 H B
J& W B 0.5 mL BT R I VR T 50 mlL 2 &
WA, 19 B bR E BT R TR DL 2RI K
YE RSt A 0 e T 2 45 TAE 3 W
FE 276 nm &b 1 IOE B B e AR 4 DL A S
MEEMATEEMESL(C) . Hd, A3l kE
TAEH W WG 5 Ay bR ofE BT R T A W T
JERE s Ay IRFEIE B T TAE WO ; Go: it
HEEE (g ;G RERTRE(g).

A—A, G

C=05X——"X
Al G()

X100,

1.3 HiEsth

H Chromos % {4 # il Ji 45 J3 1) 0 &, Se-
quencher 4.5 3 F F T b Xt AL 1E ¥ 91, JE 1%
FASTA #5230 E), ] ClustalX (v1.83) #1445
A HEA X557 . I MEGA 5.0 4811 7 %k
1 B 0 LR AR ol -F A1 ormH-psb A X7 51 78 57
A7 55 I 1158 R 4 R . 5 e BL 45 DA
ol BE [) 7y 5t % B B 4510 ] DnaSP 5.0 8 {4 4t
THHAG B B 2R A B H DL TR 45 B Y 43 A
5 00, T 5 P BE ornL-F X R mH-psbA X,
7 91 B AL 22 A PR S A, A0 4 PR A A AR L A
B Z R M (Hd) % R Z FE1H (o) L Tajima's D
it 4% 43 AL 8 (Fst) . ] Arlequin v3.0.1 B
X B A B RE omlL-F X R ornH-psb A X ¥ 51 it
1557 78 5 07 22 50 A 005 A1 TCS1.21 31 g
Bk A BB SR ol -F XF rmH-psbA X ¥
Bl B TCS W 2% 28 4412, I {# F Microsoft Excel
i B AR A

2 ER55

2.1 FIEXRER

A5 04 75 &K 4 P RE BE AR i SR ol-F I
mmH-psbA X5 51 Fr Be & BE 43 51 R 847 bp il 627
bp , FF B A5 s, R AZ A B2 41 0 46 3 £ 8 L 3% 3.
MEATWZEHFRAFT SEWHES T CHGH
i, nH-psb A X7 9 28 S5 52 R F oml-F X ¥
G|, B o 8 st AR T 4 s .
22 BERESH

X T # A B e it SR AR L N ol -F X ¥4
A3 HT, FeTt 15 Fl A A, Horp Hapl b 3 {R 5 4%
B, O B A M RE AL 5 Hap3-6 . HaplO-12 Al

R2 PCR¥I #5412 8

Table 2 Primer information of PCR amplification

PHIX WA -3") B /C
trnl.-F P1: CGAAATCGGTAGAGGCTACGP2: ATTTGAACTGGTGACACGAG 54
trnH=-psb A P1: GTTATGCATFAACGTAATGCTCP2: CGCGCATGGTGGATTCACAAATC 56

R3  FHHMAEET AR trnL-F Fo trnH-psbA R 551 St Ao A% B85 48 %,

Table 3  Variation and nucleotide composition of #7nL-F and trnH-psbA sequences from Rhus potaninii Maxim

Region C/% V/% Pi/% S/% A+T/% C+G/% si/sv

trnl -F 824(97.28) 23(2.71) 8(0.94) 15(1.77) 63.4 36.6 0.33

trnH-psbA 589(93.93) 38(6.07) 20(3.19) 18(2.88) 74.5 25.5 0.82
H:C PRSFA7 4 (Conserved sites); V2 48 5037 5 (Variable sites); Pi: /i 2515 B {3 £ (Parsimony informatic sites); S : H.— {5 B {3 £ (Singleton sites);

stz BEd s sy i
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Hap13-14 43 3l Ry % e (AK) ¥ 3k (JC) F1J™ o
(GY) F i 09 A~ 42 4 5 Hap7 . Hap9 1 Hap15 43
A E (CG) VEM (HZ) A 22 (ST) 4% H —
AR, BRVE 4 B (AK) 23 41 A B £ 1 B
f 0, R PG ¥ 38 (JC) o XF T3 N omH-
PSOA X FEH , A3 A5 AT 24 Fh B A AL, 4 B K
W A 5 A% AU 43 5 O Hapl A Hap2, S 75 A R BE
JF A, 3 PRl R R A T R 68.8604 .
B PE 3k B (CG) A B 2 09 S5 AL 8 A, ok oy
WP I (JC ), Al (5 54N BB AL . g Ak, B G 3k
i (CG) |t P& M (HZ) F1i 28 (ST) 43 51 gt A5
A A AT R BV 2 (AK) I A 2 4> s Y,
P ge (GY U A — 4~ B Y
2.3 BESHME

W Bk Am Fh B ol -F A1 omH-psbA X ¥ 31 1)
WAL ZREVETR B R 4. ornH-psbA JF 51 HEAS I
A 38 AL AL, FL A Y 22 A I i RO A Y
iz 2 FEVEFR 8038 = T o-F K75 .

24 TERETR

Fst ( Fixation Index ) {H # FH > A 11 Fh #f = 6]
() 35 4% A AL TR, 24 Fst 78 0.05~0.25 i & bk 2
Fofr 100 4 33 45 2 AL B o B, KT 0.25 4R £ Fh
BE 22 18] 1 38 1% o AR KPR s X Bk A
[v) b B 2R AT 88 A% o Ak o B, R B I JT A
PG 58 22 [] (1 38 4% o A fe K, KT 0.25, 1 5
Al M DX ) 3% 45 2 A B 7E 0.05~0.25 Z 1], A AL
2 b 5 45 L IX A 8 AL A AL R B R L A R . B
I B G 3nk 1 b R0 22 1] A 38 AL A AR (B 38/ T
O, AT DA H) Wy 795 A~ o B 22 ) 11 35 R 52 97 L 3
I, A K A oAk o BETE AL TS 4 A 1
#k A 0 R B 8 L A3 A (A 38/ T 0.05, 1 B 3X
A HiL DX 38 AL A B BE A BN 5 T a1 T o S
THAML, R T 0.0, BT 0 s A
oy PR B R A X K

H AL AMOVA 43 HT 45 S L% 5, 7
407 5 53 B 49 50 7 Foh B D AR S 928 328 R R (]

=]
/Ej'f‘o

R4 FHHEHFEE nL-F R A= rnH-pshA R 55 6915 4% % AP A5

Table 4 Genetic diversity parameters of #7nL-F and trnH-psbA sequences in Rhus potaninii populations

JFAIIX Tl ERRTIE HLAE AL Z R (H) AT Z A0 () Tajima’s D
AK 6 0.701+0.080 0.001 69+0.000 49 —1.410 46
CG 3 0.395+0.159 0.001 66+0.001 09 —1.930 27
HZ 3 0.194+ 0.115 0.000 83+0.000 63 —2.121 44
trnl.-F JC 5 0.442+ 0.133 0.000 58 0.000 20 —1.638 14
GY 3 0.11740.101 0.000 14+0.000 12 —1.163 87
SJ 3 0.215+0.124 0.000 39+ 0.000 25 —1.713 04
Total 15 0.3754 0.059 0.000 89+0.000 24 —2.456 11
AK 5 0.70740.069 0.003 13+0.001 57 —1.734 16
CG 8 0.79440.074 0.003 01 0.000 72 —1.152 81
HZ 5 0.67040.090 0.001 87+ 0.000 77 —1.681 16
trnH-psbA JC 7 0.74240.070 0.005 53+ 0.003 72 —1.904 63
GY 3 0.27440.126 0.000 91 0.000 60 —1.797 59
SJ 7 0.71340.103 0.002 87+ 0.000 95 —1.313 87
Total 24 0.7174 0.034 0.004 62+0.001 00 —2.441 65
RS FHHMAE rnL-F R A= trnH-psbA R 55| 5T & 795 2547
Table 5 AMOVA of trnL-F and trnH-psbA sequences in Rhus potaninii populations
JFEIX A2 S R Ez:0E Rl Wi TR Fixation Index (Fst)
RhHER] 6 3.844 0.018 72 Va 14.95 0.049 51
trnl.-F FhHEAN 101 36.304 0.359 45 Vb 85.05
psSan 107 40.148 0.981 12
FhHEE] 6 10.496 0.052 94Va 15.40 0.539 6
trnH-psbA RN 105 97.459 0.928 18 Vb 84.60
posan 111 107.955 0.981 12
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T Bk A BB SRR ol -F X A omH-psbA
X7 51 K6 2 () TCS M 45 25 M DL 1, & 1(a)
R, X FH E A FEE onl-F X ¥ 51, Hapl K
TR AR, S 6 DR RE LS 22 5 1K Py s g
G A TR R R AN I ST DR 7R 7
FRES A WAk 57 79 B A% B Hap13 Fl Hapl4 , 5
Al o B 1 PR RO TE sS4 o X T amH-psbA
X ¥ F, F Ak A% A Sy Hapl F1 Hap2 [ Bl 1
(b) ], 33 79 A A5 i o g IXC 8l R A O, i
Ho At 0 A% BB 0 A, Hovh Hapl O 4 % Fh
L5 Hap2 Jy 4 A Fl RE 2L 52 5 DURE VG 42 JE A
[E] b X Sy rpos 75 2R A7 B ORE ) S R b X H O
Aiv, B VG LV P A M XA Ak A7 R T LA
SR NI RN R TR A o AR
TCS R’ % & 4 7~ , Hap17 . Hap22 #il Hap23 & B
VY 22 3% R 408 1] b IX 7 5 4% Y HapS 1 Hap9 7 [n]
Ly G i X4 Haek b A R Y SR AL
26 BTEENE

XF 6 AT £k A7 FhEE A it 5 AR W A AR
B A B 7 S AT I A, JR AT A
g, A5 R UL 2 38 b R B, A bl X2 ]
A AT Bk A I BT S AR A 2 R H
H B Y 22 B R A I M XA A R T S R AR
FA N B 2 E ALY T AR A B BT e L, &5
B ZREPES BT, N R % b X R A B R R
PORERILR M RIEATHE .

o /\Hap21

3 i

A A 1 5 ) T 35t A% 22 RE PR D B B AR A, R
1 8 Z2 A P (Hd) B R 22 FE 1 (m) (B,
Py T R 1 388 4% 22 A KT B o X Bk A A
BEM 284K ol ~F F1 ernH-psb A X 57 50 3647 53 #7
HHIEZ YL, & IE E i n Ah A 2
PRI TR 22 FE PR B T [8) Dy B R 0 19 B
Wi Cotinus ccoggygria' ' F £k Bk K Rhus chinen-
sist ) LW E Bk 0 AR 2 FEPE KR 3AIK . 1l
VU 30T 2R A RO 1 B AL R R 2 A R
B D =5, 28 B OZ M X B8R A B RE Y Ak R
G2, Ra e PR R JF Bt A% ok B4 W] s PR
I [ 22 B T £R A% FRE 00 b AR o8 2 TR T
Ly PG 38, A D2 33K 7 A |l X S SR 32 A AR
S T fefT 75 o R A A 508 R R B e 2D, 28 0 A B
T e 22 5 A B T TR 08 A AR SO G BT 5K B A
B FRORE BT LA B0 Hb DX BR R A R
Z FEE TR By 22 R AR K, A0 E s A IR
55 DU T o0 Y B A B RN A% AT R 2 V4R Y
B AR, HE BT ) R 7R AL R b 22 D R Ak
W R 2 Hl DX BB R T AN S A B TR 2R
A A B U R /D[R] SRR Y 5t 2 REPE TR
K, J5 30 b i AR Ak 22 AR A A e 5 2
HIT AR b DR A 4 2 S R

3 206 AN W] b 3 22 R] Y 352 A% O Ak o3 B, BR
VG 42 5 R AR [ 1 A OB () S A7 7 a5t 1% o Ak,

Hap13 ® Hap16
.\ l Hap15
Hap6 @ ® MeP%4, Hapto
Hap? PY Hap5 .Hap17
Hap12 ._.,_n_: Hap22

Hap23

EEEEEN
E R E N
K EME=

Hap8
Hap4
Hap10

(b)

TE - R Ry SR TR, ANTR] (A QAN TR , 630 i AR5 BRAR R A BT [
E1  HEMFRE nL-F X ()l ornH-psb A X (b) FFFI A [F 3% TCS P2 254
Fig. 1 TCS network of trnL-F (a) and trnH-psbA (b) region sequence haplotypes of Rhus potaninii Maxim
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Fig. 2 The tannin contents of gallnuts and Rhus potaninii Maxim from different populations
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