- 5476 ¢ FE B 2022498 ¥53% H17H  Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

T ITS2 DNA FIE LN FRERAMBIFRIE A MIBZMR

By R L2, E R L2, MR—R L2, BR4E4E 3, KRB LY, FpA LY
L HERW LT, HK 400065

2. HERMTHZEH TS ER RG2S TR A PO, HEK 400065

3. BENMEBUEM ST SR, WD 3% 314001

# E: BAY RHA ITS2 DNA %&ERBH A, BFAHEAME 3 2y FHEYNE AR, EnHhE o migRrERIRRE. 5%
WEETR A BB 28 ANERE 223 hFEA, $REGERFZA DNA, ¥4 1TS2 BFFHIFHFNT, FEATEE SRS, 2 e
Iy AT T ZR R R = I s BB E oL, G AREEFA . PN BRI AR AN I Z R R R R HAEE 28
AN JETE 223 (P AEARSLATIN 2] 12 AMRIEIEARN i, R 10 MRS, BB Tripterygium hypoglaucum 446 7 A HuEH,
H2~H7 NFFAAERL; B ABE Tripterygium wilfordii 355 4 NGRS, H8 NFFHHAERL RILTE A Tripterygium regelii 326
3RS, TR BT, HI O 3 AMIRNE I BT, HO A1 HI10 N ABERIAILTE AMESA SR, BB L 2 ket
SRR, FAMBEAERERAMEI LN (Hi=0.615+10.024) AZEREZIMEIP= (947+£0.58) X1073]. BHEBEIELE
AN RN, BARBNT R EEFEAETYRZIE (76.14%) , FhRERRIFIEANZRSHA 11.42%. 12.44%. BEES)
BIILARY, FEARE. EABMARILEABEY 2y 5k, mEVILFERAEDISYT k. 42 FARBAHE TR
B L AN T A R B Z R KSRGS, T ARALE ABEE 2R KRR & ABRBHEESE 4 LUK, A5 E bR,
SE AR RIAEZR A0 o HL DX VR UK e AT, UK IS CAUK B B A e o ) DU R85, TR R 2 T TR A A (1) A A% R
KBEIR: HAMRE: BUEE; FAM: RILEAM: 1TS2 F4; MRS, WLt

FESES: R282.12 YRR : A XEMRS: 0253 -2670(2022)17 - 5476 - 08

DOI: 10.7501/j.issn.0253-2670.2022.17.024

Phylogeography of Tripterygium inferred based on ITS2 DNA sequence variation
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Abstract: Objective To study the genetic characteristics and geographical distribution of three species of the genus Tripterygium by 1TS2
DNA barcoding technique. Methods A total of 223 samples from 28 populations of Tripterygium were collected. The genomic DNA extraction
and ITS2 gene amplification and sequencing were performed on the above samples. Genetic diversity was analyzed by calculating haplotype
diversity and nucleotide diversity. The dynamic change of social history was detected by drawing the curve of mismatch distribution. Based on
the above data analysis, the differences among species, populations and populations, and the coefficient of genetic differentiation between species
and populations were estimated. Results A total of 12 base mutation sites were detected in 223 samples from 28 populations of Tiipterygium,
which constituted 10 haplotypes. There were seven haplotypes in Tripterygium. hypoglaucum, and H2—H7 were unique haplotypes. There were
four haplotypes in 7. wilfordii, and H8 was a unique haplotype. There were three haplotypes in 7. regelii. Among the three species, H1 is the
haplotype of three species, H9 and H10 are the haplotypes of T wilfordii and T. regelii. The analysis of population genetic diversity showed that
Tripterygium had high haplotype and nucleotide polymorphism [Ha = 0.615 + 0.024, P; = (9.47 £ 0.58 )x 1073] . The analysis of population

genetic structure showed that the variation of Tripterygium mainly existed among species (76.14%), and the variation of intraspecies and
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intrapopulation was 11.42% and 12.44%, respectively. The population dynamic analysis showed that Tripterygium, T. wilfordii and T. regelii had

experienced expansion, but 7 iypoglaucum had not. Conclusion The genetic diversity level of Tripterygium, T. hypoglaucum and T. wilfordii

are higher than that of T_ regelii. Tripterygium used parts of Southwest China, Central China, and East China as refuges during the Quaternary ice

age. After the ice age, Tripterygium spread around the refuge, forming the current distribution pattern.

Key words: Tripterygium; Tripterygium hypoglaucum (Lévl.) Hutch.; Tripterygium wilfordii Hook; Tripterygium regelii Sprague et

Takeda; ITS2 sequence; phylogeography; genetic characteristics
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Table 1 Source of samples

Y5 g Bt ) HE/m i G4
S1 EN IR PO 1K 23t 2226 E101°5931" N27°03'33"
S2 PO K B L 1824 E102°00'40" N26°59"26"
S3 PO E 1772 E102°08721" N27°23'44"
S4 I B7Ae o N 1624 E102°11'57" N28°22'43"
S5 VU&7 AR 1840 E102°12'14" N28°3121"
S6 prgraEakis 2507 E101°01"23" N25°1930"
S7 PN L 2450 E100°07'31" N25°41'59"
S8 2 T B VI 1696 E100°32'51" N24°48'37"
S9 =R 2280 E99°06'58" N25°07'30"
S10 s L 1160 E108°13'43" N26°25'07"
S11 paeA kbl 811 E108°33'18" N26°37'58"
S12 SN ERYL 873 E108°36'48" N27°5627"
S13 R E 1589 E107°42'24" N29°30723"
S14 R A 1580 E108°23'01" N30°13"23"
S15 RV 1164 E106°26'06" N28°36"21"
S16 5 e B 764 E112°38'18" N27°14'06"
S17 W T 1094 E110°54'04" N26°26'07"
S18 W EE G 1415 E110°3721" N26°39'02"
S19 AL 738 E108°39'50" N30°25"25"
S20 WA Vi BRGIE 152 E113°45'37" N28°0720"
S21 WL R 1208 E118°58'14" N28°05"21"
S22 MANTITE S 168 E115°43'10" N28°48"29"
S23 PANLIE -3/ 60 E117°32'45" N29°05'40"
S24 TLEfEK 152 E114°02'41" N28°55'40"
S25 HRACEHE AR ML 650 E126°0426" N41°34'02"
S26 R SAN 1024 E126°4209" N41°55'39"
S27 ARG 739 E126°5520" N41°50'11"
S28 F Atk 1090 E128°10'59” N42°11'07"
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REH, THERHARLEIZ A, (haplotype diversity,
Hy)  BHRZFEE (nucleotide diversity, Pi) o
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FEW) Hrac 1H, WTLLHIBIE A B EMEE R A
FhEEY Tk SOR KA o RN FREE /N i A HA R
FREaE HIh, IBA e A th &M iz 2 2 4
AR, T2 P i PRy TR AR I 2 BN TE A 7
i - F DnaSP v5 A4 il R BL 4 A1 28, F Arlequin
3.5 IHEAMKR S
2.6 SERIWMLEESHR

PISR-F % Celastrus monospermus Roxb.{E R4
W, FIH Network #4723 T Median joining 5i%
IR N2 1], FERZ AT T TR %
27 BERRGLAEWN

{5 FH Modeltest 3.7 FR AT ITS2 HA% 87 41 i 47
THE, LAMS3] DNA 7o AR M i A A .
F MrBayes 3.1.2 BAEXS 1TS2 J7 51 £ 13847 DLy
Gy, A g DU R A S I A Tk ) B 2
ARG .
3 @R5SH
3.1 ITS2 FHERSIMARRE S

THARRIE 3 ANIFR 28 MHEAE 223 MIFEAR ST
#4223 bp ITS2 /741, FEAGIZE] 12 ANAZFRAL AT
(Variable/polymorphic sites) , 4 NFRFERA, HA
11 M5 B AL (parsimony informative sites) (% 2) .
12 MR FAL R T 10 NS (HI~H10) « B
BRI 7 BAEE, Hb 6 MNNREA AR
(H2~H7) ; TABIEA 4 98, Hd 1 N
AR (HS) ;5 ARACEABIA 3 HEE, Tk
HHEAEM; 3 MR A, HI &2 3 MIMILa A
A1, H9 A1 H10 AR A BRI AL A8,
BrF H1, ARIbE AR R L A, B
FAE A A AL AR (R3) .
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Table 2 Ten haplotypes and 12 variant sites of Tripterygium
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Table 3 Haplotype polymorphism, nucleic acid polymorphism and haplotype distribution in ZTripterygium

Y5 A A Ha Pil/(X1073) B RIS S AR
S01 13 0.41040.154 1.95+0.90 H1(10). H2(2). H3(1)
S02 12 0.485+0.106 2.17+0.48 H1(8). H2(4)

S03 9 0.000+0.000 0.00+0.00 H1(9)

S04 12 0.000+0.000 0.00+0.00 HI1(12)

S05 7 0.000+0.000 0.00+0.00 H1(7)

S06 10 0.000+0.000 0.00+0.00 H1(10)

S07 11 0.32740.153 2.94+1.38 H1(9). H4(2)

S08 11 0.000+0.000 0.00+0.00 HI1(11)

S09 11 0.000+0.000 0.00+0.00 HI1(11)

S10 11 0.000+0.000 0.00£0.00 H5(11)

S11 11 0.000+0.000 0.00+0.00 H5(11)

S12 5 0.000+0.000 0.00+0.00 H5(5)

S13 12 0.485+0.106 2.17+0.48 H1(4). H2(8)

S14 13 0.00040.00 0.00£0.00 H5(13)

S15 12 0.409+0.133 1.8340.60 H1(3). H5(9)

S16 12 0.000+0.000 0.00+0.00 H1(12)

S17 6 0.000+0.000 0.00£0.00 H1(6)

S18 3 1.000+0.272 5.984+1.99 HI1(1). H6(1). H7(1)
S19 6 0.000+0.000 0.00+0.00 H1(6)

S20 8 0.000+0.000 0.00+0.00 H1(8)

S21 10 0.000+0.000 0.00+0.00 H8(10)

S22 15 0.590+0.077 12.13+1.55 H1(8). H9(6). H10(1)
S23 10 0.000+0.000 0.00£0.00 H1(10)

S24 9 0.000+0.000 0.00£0.00 H1(9)

S25 10 0.000+0.000 0.00+0.00 H9(10)

S26 18 0.000+0.000 0.00+0.00 H9(18)

S27 20 0.468+0.104 103642.12 H1(5)- H9(14). H10(1)
S28 18 0.000+ 0.000 0.00+0.00 H9(18)

3.2 HEEZEMSTR
AR 28 MR SLAT I E] 12 PR R,

TR B 05 B R MR ZR 3. 1E 28 AN HEAA
i, 8 MR R A RAEMEZEN, HA 4 MR
BA 2 MR, 4 ANBERA 3 MERmGR, T
WERER 3 AL EMpRMGR. Wk 4 FiR, B
BEEAREMIREMERZEME (Hi=0.615+
0.02) FIKZ TR 2 B [(Pi=9.47+£0.58) X 1073%],

MK b 3 AR 2 K/ N T A S
ZAMK, Ha BARGIEREA (0.170£0.060) (R
JEFEAHE) ~ (0.506+0.069) CHEAME , P A
RIaE N (2.224021) X102 (BB LERE) ~
(6.26£1.51) X103 CHAM) o #AEKF L, Hy
AR TERE Y (0.32740.153)  CKFE) ~ (1.000+
0272) (RRKD , P FTEEA (1.83£0.60) X
103 (7LD ~ (12.13£1.55) X103 (FHE) .
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Table 4 Haplotype polymorphisms, nucleic acid polymorphisms, and haplotype distribution in Zripterygium
FEA AR Hy Pi/(X1073)
B LR 187 0.448£0.035 2.2240.21
NS 52 0.506+0.069 6.26+1.51
HRALE A~ 66 0.17040.060 3.90+1.36
NI 223 0.615+0.024 9.47+0.58

3.3 RHAEfREN FBHARNZERAK, 231 47.66%F1 52.34%; EHALL

AMOVA /iR, AR R £ BT
Fhz 8] (76.14%) , FhPNFEARAIFTA AN AR R0 5008
11.42%- 12.44%. YRR L, T RIS SFAEREAA ]

TR R BT RHAN] (65.54%) , BEARMNAIAR
SN 3446%; HRALEH AL R EEAETHIAN
(76.64%) , FHAEIIARTFN 23.36% (RS5) .

=5 BREESTFERST (AMOVA)
Table 5 Molecular variation analysis of Tripterygium (AMOVA)
FEA AR SRR SREE)E SEI7FI BREH % F1H
EN T LypulE 2 211.059 76.14 Fcr=0.761 36
b Rk ) 25 54.112 11.42 Fsc=0.478 64
FE NG| 277 55.688 12.44 Fs1=0.875 58
RILTEATE FiEZ N 3 6.308 23.36
FE N 62 21.950 76.64 Fst=0.233 61
ELBH 1Lt 5 B ] 18 31.142 65.54 Fs1=0.655 44
RN 168 14.805 34.46
NS B ) 4 16.663 47.66 Fs1=0.476 56
R 47 18.933 52.34
34 BHERESHL AW AR AR ARG LAY 5K, TR

43 BILE JE KT O RoKF T D B F A
36 (K 6) , RERDMEMFEMIERA—,
BIRBE B Z AT, KRR R, B
AT B LE B /K ARl oK P38 R 48 D7 i A 5K
SO

53 AT ER A TR UL 3 ANMIREEAT T R o A
18 (K6 . HAMENKYL, SSD=0.072 78, P=
0.19, Hrag=0.156 17, P=0.32, ANReFaad TkAin.
YIRS b, B A REFARALTE A SSD F Hrac
PHHEA G, ARABL4Y Tk R LR
SSD i) PAHY.3, Hrac B PAEAEZ, M SSD M4k
RETEIRLEY R, T Hrac ERE, ARE
a4y AR UL, SERA—E RIMRBL AR,
TAWEIE TEAREFIZRICTE A RE ISR Hh 28 ik,
M A LU 5 R I A2 LB e BE R B AT, P B

Wl ARZ P sk (D .

A SRIC/ T IZEEL B2 SSD Fl Hrag 7347
XA RIS, AL AR A
EASGERA L, R T ITS2 — A BIIERAL
RN GEL, TR BN BOdE AT
3.5 BEFRWEES

W 2 fiioR, BRI Z I 00T SRR A TR I 11
10 ASFAERIA B AN AR NS5, Horh i
HI1 F1HS5 2T ARG oL, Al 5T B A B
IERIPRGRR, YW HI A H5 2R R G ey,
HRAERARMIR N, FHABEE 10 A PfEERER]
PA7R 3 AN &, b 2 NSCRZHIBLHL FTHS
S HER, HO AN — N SRR SR

G55 B M B AT R, BN — AN SR
SR HO NZRAL T A B, 4 NRIEE A

Fz 6 TLAHRBEPMRIEMKESINER
Table 6 Tripterygium neutrality test and mismatch analysis results
FEA SSD P1H Hrac P1E F18 P1E D1H P1E
NI 0.072 78 0.19 0.156 2 0.32 0.812 36 0.692 0.249 73 0.638
NI 0.040 26 0.14 0.160 9 0.49 1.927 54 0.850 —-0.259 58 0.474
ZRALTE A Rk 0.033 03 0.06 0.717 6 0.67 1.917 66 0.819 —0.748 92 0.249
LB L1 o 0.008 70 0.04 0.1529 0.11 -3.201 47 0.070 -0.82529 0.245
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Fig. 1 Tripterygium mismatch distribution analysis
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Fig.2 Network diagram of Tripterygium haplotype
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Fig.3 Tripterygium haplotype phylogenetic tree
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