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1515 SRAP 5|t KRk St o4

FRAYL 2wt 3 K2 REF?L & T ORBAL BRET
1 ZERHE S, % KFE 233100
2. BT AN RERT AT, 2 il 246300

W E: BE WA FERRIERGEE Trichosanthes BE IR (115045 S5 F AT B SR 73 A) 5 RNEEAS AT DA R SR URINDEAE 2 FEE, ARG
BB ERM. 3% M 100 STHSEF I 2851 (sequence-related amplified polymorphism, SRAP) 54 rh ik 184
R FREMES 43 X 5% 13 ANKIE T 3 AN B AL RF AR RE G UREEAT o1, AT AN [ U B R o ] () 15 4% S A D 22
FEME AT S8R Ly sh 691 MuS, Hh B S E S RIER 79.16%, BEMERNZEMEESE (polymorphic
information content, PIC). Wl 2247 3 K ¥ (observing the number of alleles, Na). A R&A 3L R ¥ (effective number of alleles,
Ne)+ AR5 8% (Shannon information index, 1) FIiEf&EE 2 (genetic distance, H) &KX~ 0.495 5. 1.791 6. 1.374 6.
0.359 4 #10.231 6, 3 /™ H RILAEH JAMEF A= SRREA 00 A% 25 BE R, TR LRI IE 1 SRATETE 2 ] Rt A% AR BABE v, 3581 0.922 9.
SEYk e RISHERIR] (K RE IR 204k 23 Cintergroup differentiation coefficient, Fst) P14 0.265 6, KREAILEN (gene flow, Nm)
PN 1.382 6, BEMMREECR, A ERTRERG — B WEEFAR, EAFEA SRR Z RR K. 13 MinfhEt
Beor R 2 ANMERE, 2 ARG LIy Rl A B — N PR, HLA 10 SRR RS SRR R I — R zAjzﬁimﬁliwa
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Trichosanthes
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Abstract: Objective To analyze the genetic structure, gene drift and genetic diversity of the resources from different sources
within and among natural groups, so as to lay a foundation for Trichosanthes breeding. Methods A total of 43 pairs of
sequence-related amplified polymorphism (SRAP) primers with good amplification effect and high stability were screened from 100
pairs of SRAP primers to amplify 13 Trichosanthes resources from three natural groups, the genetic structure and diversity between
genetic groups and varieties were analyzed. Results A total of 691 loci were amplified, of which the percentage of polymorphic
loci reached 79.16%. The polymorphic information content (PIC), the number of observed alleles (Na), the number of effective
alleles (Ne), the Shannon information index (1) and the genetic distance (H) of the whole population were 0.495 5, 1.791 6, 1.374 6,
0.359 4 and 0.231 6, respectively. The genetic richness of other wild groups was the highest in the three natural groups. The genetic
similarity between Qianshan and Hefei natural groups was higher, reaching 0.922 9. The intergroup differentiation coefficient (Fst)
between the genetic groups was 0.265 6, and gene flow (Nm) between the groups was 1.382 6. The coefficient of genetic
differentiation was large. There was certain gene exchange between different groups, but the difference of gene exchange was very
large in different loci. The 13 varieties resources were divided into two genetic subgroups. The two wild resources of T. laceribractea
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were clustered into one subgroup separately, and the other 11 T. uniflora resources were clustered into another subgroup. The genetic
similarity coefficient of the two subgroups was only 60.94%. The similarity between wild resource from Fujian and Anhui resources
was low, and the similarity between wild resource from Sichuan was high, indicating that Sichuan wild resource has been widely

used in Anhui Trichosanthes breeding. Conclusion There is greater genetic similarity between different germplasm resources, and

there is a certain gene exchange between different groups of germplasm resources.
Key words: Trichosanthes kirilowii Maxim.; Trichosanthes laceribractea Hayata; Trichosanthes rosthornii Harms; sequence-related

amplified polymorphism; genetic differentiation; genetic diversity

FiE#% Trichosanthes kirilowii Maxim. & i 25 BHE %
JB TR BT R . TR E S MG 43 AT R
T, FEABARAD Y A TER. . (uR. Bk, i
T Tnsk, AR T 2R, FEREF R R EIIR
RN, R R AR & ERE T K& 5t
MrEN. FEEEEY A 80 2P, FREZ) 40 Z 5,
ZHCOHAREER A, H BRI DL X=11 R4
I, 2. 4. 6 F1 8% (22, 44, 66 1 88)
ANFEAEME, (HYFT R A 2 4 ARG
(44), MEMEAFIRR RACR R YY), st A FE Al
BONE B, MBS =R AL R TR
KP BB DB TRREEAT T, (Hr 28523
B R . A DNA 7K Eade i —Fh 3k
(03 AR ARG RE R h BT 558, R o AG Rkast
FECG RANE P A FT R RSL R kAt . H TR TR
Wi Z VPN B 0 hRic A LS 08 1 2 stk
(randomly amplified polymorphic DNA, RAPD) Bl
[F] [ f4] B 2 £ & 1 Cinterval simple repeat
polymorphism, ISSR) BRI ITS 41| % 5 o

SRAP #5 ich F A g xT J PR 20 1 T i 1) 15 AfE
(open reading frame, ORFs) #M& T & & GC F41 Al
NEFE S AT Wit ka5 TR 591,

TLHRERMES G B SLI PCR it i, B
HEERAME., g, 28t mER A, o)™
TS A mIN . B SR, £
b 78 2 BRI A S5 AE P (1) 38 A% 22 A 1 R 0 A% P
oy g S AT 5 08120, (B FH A R A T A R

HH T ARG S e e bR, KA AR A
PEEAE, SFESFHRBICANTRS, ASFEE Az (A
KA, FUTAERE M FE AT AT S o
I B R R R BAL A T, AR R S A B R
HBE AR, BB E . AT FTIE A AT
13 A2 R X E Rt B B AH DG B A b DA R b
BEUR, 8L SRAP B FUANE BEUR < A f184% L R,
VRIS P TR A G R, (RIS G B 5
b Je B R FH SR AAR A o
1 #R5RF

RN 13 N2 808 A B A AT R L, HH
2 RORL B B AR SR AR R BRSO K SRR R
Trichosanthes laceribractea Hayata F1XUiJFE#% T.
rosthornii Harms, FHoRJE. Fofl HAREE. Rl
FEREFENRE 1. SRAP 7415149 (LT
10 1) HIEBHAEY CZBO B AEIRAFR G (&
2). Taq BgF1 ANTPs 250 5 ZEEEMA R A .

R1 BHXAEE RN = AN 2ERE

Table 1 Varieties, origin and populations of Trichosanthes

K5 LED i L 3/ AR B 2 L ER AL
1 K% 254 TB2 LZROEWL Wil (0S) XUARGHE LR, WG RRE, RAELE, Rk, K, B6
2 RE25METB2X UL #il (QS) XUARGHE O ERR, WERRE, RAELE, Rk, K, B6
3 LT QSwW LZROEWL Wil (QS) XUARGHE DR, BGRRE, RAEAO, FRK, A 6, B6
4 BE% 95 WL9 ZRAL AL (HP) XA O R, Dg Rk, RAERLE, FRK, K W7, 56
5 #t% 175 WL17 ZRAL AL (HP) XA O, Dg ARGk, RAERLE, FRK, K wTF, B6
6 #i% 185 WL18 ZROEL L (QS) XA, Dg ARGk, RAERLE, FRK, K w7, B6
7 Bi% 20 5 WL20 ZRAL AL (HP) AR, D RGh, RAERLE, KRk, K WP, B6
8 BE% 18 SH A WL18S ZHiE L il (QS) XOURGHE I DI HAR, MG RGN, RARAE, Fhk, K W1 #HE
9 PUNEFE scw WIoe JefB e (OW) XULREHEM OIRIRER, W& AHN, RAWRLE, FhK, A, WF Bt
10 T FIW FE=E] HAEAE (OW) WULRE#EI ORRR, WEARE, RARLE, Rk, b, R, B

11 BE%E 9 SHF A4 WLOS
12 HJ/NKL TGX
13 R KK TGD

GHEE &8 (HF)

XOURGHE I O HAR, MG RGN, RARAE, Fhk, K WP, HBE
ZRAR AR (OW) KEHGHEIARNT, W, I, RAWE, RARE, FRKITR, » 6
ZRUAR LS E (OW) KEREHEMARA, R, 0B, RAY, RAREG, FRMEEE, K, HB6
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Table 2 Sequence of SRAP primers used in study
NADEIEY 75 (5-3") KIE 514 731 (5-3°)
AWT5299F TGAGTCCAAACCGGAAG AWT5291R GACTGCGTACGAATTAAC
AWT5300F TGAGTCCAAACCGGAAT AWT5292R GACTGCGTACGAATTACG
AW75301F TGAGTCCAAACCGGACC AW75293R GACTGCGTACGAATTAGC
AWT5302F TGAGTCCAAACCGGGAC AWT5294R GACTGCGTACGAATTATG
AWT5303F TGAGTCCAAACCGGTAG AWT5295R GACTGCGTACGAATTGAC
AWT75304F TGAGTCCAAACCGGTCA AWT75296R GACTGCGTACGAATTGCA
AWT75305F TGAGTCCAAACCGGTGT AWT75297R GACTGCGTACGAATTTAG
AWT5306F TGAGTCCAAACCGGTTG AWT5298R GACTGCGTACGAATTTGA
P0814P1B11F TGAGTCCAAACCGGAGC P0814P1H10R GACTGCGTACGAATTAAT
P0814P1C11F TGAGTCCAAACCGGATA P0814P1A11R GACTGCGTACGAATTTGC
2 FE NPB), ZZ&MEbric i & H 7tk (percentage of

2.1 DNA RJ2EX

WS R R SR S Fr, WA U R, &
MR CTAB JAFRHUEZEKZH DNARS,  F 3 AEbE
WL VKRN, SRASE M A%, PR AN e T
MERERFR 2, T-20 CRA7E& .
2.2 SRAP [z B K 5|k

PCR £ &4 10 ul, %5 25 ng ) DNA, 0.6 U
(] Taq %, 3 pmol t R34, 0.6 mmol ] dNTPs,
20 pmol f#] MgCl, A1 1 L %) 10 X buffer. SRAP-PCR
NFRF A% 94 CHARYE 5 min, 485 94 CA M 1
min. 35 ‘CiB/k 1 min. 72°C%Ef# 1 min. 5 MG,
#%E 94 C. 1min, 50 ‘C. 1 min, 72 ‘C. 1 min.
FRHEAT 35 MG, BJh 72 ‘CHEf# 8 min, 12 C
RAF. PABEZE 17 S5 2 18 5 DNA 1Ryt
100 X} 5| WA & AT IR 1%, 4% BRI B RAFE P
BEAT 9 3G 070k , B RO A I 5 kAT B e 2
FEVESEE .
2.3 BT ER KA

T 19 7= FH 8% A7 DA 475 Tk Fee v Pz P i Rz
200V HLVK#) 1.2 he MUK R G EERR LB, H
0.1%I%) AgNO3z %Lt 2] 10 min. £ Z8M/KEWE 2 1K,
TR (16 g/L AN+ H g 10.8 mI/L) &
8 2 2 I I AT WA I
24 HEIRBE S
241 ERANBRMEZREMESTT K 13 AMEEAF
VOR_ LY eE i N LA R, KR A
KL B RIbRC N “17, Tiabsich “0”
FORMHATIE 08, g 13 N A 3 AN E SR EE,
Iy AR AR (B AN, BARE R E R EE (4
AN FIHADEF A FAREE (44N, TR AR 3 A
E SR BE K M A A 8 (total number of alleles,
TNB), ZZMAL A% (number of polymorphic loci,

polymorphic alleles, PPB ) . Hi # 4 Popgene
version1.3104 0 B W 52 S5 FE K 5 (observing the
number of alleles, Na). 2L RS (effective
number of alleles, Ne). ZE&ME RS &
(polymorphic information content, PIC). FH{&{E R
$5% (Shannon information index, 1) #1 Nei i#{%FE
= (Hp.
242 JEREBLAE R, ERERSHT H
Popgene32 AT HEANFIREAZ [A]fF) Nei’s 1BHEFE B
(GD) Figf—%UE (genetic identity, GI). FEPI
(gene flow, Nm)- FEEMEREL (Fo) DU JEREZ[A]
FIBEA DM, FEH MEGA4.0.2 #Ab RIRE.
243 MR LS FIH NTSYSpe
2.1 FAFHEATAACME 2 A, R R JE IR - 332
(unweighted pair group with mathematic average,
UPGMA) X Btk RE % it M BRI BEAT 2K 0 i,
G5 RAC PR B .
3 FERENH
3.1 DNAREZENH

PRI A RE LRI ZH DNA HLKASII HA 1 26747,
UL PTHEEL) DNA A R SEEEM:, KAt
JCEEVHASIN, e Ageo/Asso [FI{ETE 1.56~1.8, A HfE
N SRAP [FIEAR
32 SIYIRFIRGER S

RS 10 AN 519, 44 R 100 X514 BAE 2%
17 ‘SHIEEE 18 5 DNA 1E AR AT PCR 745,
PGSR VKRN S, SR AR 2 AN RR b
RORGE, R HERF I 43 X514 (B 1),
33 PCR i/ #&%R

FHT I H 1R 43 55 38R 47 B 5 106 13 AMFEAS
FhESIRIEATY 1S, AR F KR I IS SR 1A B
Z X RIF. HH AW75305F~AW75295R X Xt
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1 BR# 17 STHTE 18 SHBST SRAP 3|¥0H ik ik El
Fig. 1 A part of SRAP primer screening electro-
phoretogram of Wanlu 17 and 18

SIZSTEREE, S 691 M, SIS, A
BV 38 A s B %, G 29 MR, FLR
& AW75302F ~AW75291R XX} 5| ¥1REY i 26
LA, D12 AWT75303F~P0814P1H10R iX X}
I G AL R D, AN 7 MR A
BAKE, SRAP FEXT SIS HIAL g%, BRI
PR 2w, X 0B RL, n DR G
B HbRc. B 2 J&2 AW75304F~AWT75298R 31
1)

M123456 78 910111213

LUK B kI 75 53 1 5 bl N i B8R — 25
Serial number of the lane in figure is consistent with No. in table 1
2 5% AWT75304F~AWT75298R 7 13 R mITEIR
B3 18 = e Sk E
Fig. 2 Electrophoretogram of amplification products of

primers AW75304F—AW75298R
Trichosanthes

in 13 varieties of

34 EKHAEEZHMST

¥ 13 ANt ar Ty 3 KBE, MR 3 T EHEA
FABE R EM 2 A, bRidh S 2 & E 5%k
F 79.16%, PIC. Nav Ne. | Fil H 4KV HA 0.495 5.
1.7916. 1.3746. 0.359 4 f10.231 6., H A HEFAR
i PP R IR B L 2 R R, HoAR e Ty PPB
ik %] 57.45%. PIC Jy 0.498 8. Na. & 1.574 5. Ne
J91.3639. 1 5 0.317 2 Al H Jy 0.213 1 # & =, &
NEE RS i Foh R i8S 2 PR AIG, ARt i 2
S,
35 EHEERNEEEMMERZB S

M 4 TTUUEH, BARBHEA—EmEfk—
;A (G1=0.8669), HABEHIBHEIEE (GD)
/NT0.142 8, TEHAS[F] [ ARHE ) dEAb SR s — Bt
B, A HT SO RO A R A TR 82 % AR BA T 55
R A IR L ) SRR AR AR LRI 2
0.922 9. MEK (B 3) Fik 4 Erfs, LA
G B Fh B s — SRR =, SRR R
VT, VB2 RO AT AR B AR T RIS A A
BRAT o TAS (R Hb X SRR 1) B A AE S R0 2O L 1)
BRI, BARAKNBMEZE R, B h RS
HEMMEERER, BARENE RN E.

M ESRBEZ (A [PE RIR A R R B, R
I F M T BEAAR R AR ) 0 A R (Fo) P33R
0.265 6, UiLEHA[E HARBERAAERZ HIAAE, AR
P pi b5/l 0.0016, Bk y 1.000. EARFEN] N
Sy 1.382 6, gz lalf /Ay 0.088 5, KA
303.545 5. 1] LAE BIRG RSB BE A0 REUBCK,
ANE E AR B A — MR R RS, (BRI A ]
ZRIEK.
36 MMEERIEESEES T

13 GRS P EEIR I R T4 R LB 4, A
BT DLE H, 13 AN SRR B dspt o s 2 AN TaE, 2
AN SR M i P AR A% ot o B2 A% AR BA T R
AN 60.94%, AT 1 ANTEHE, 5 HA
RERE PR (8 A% 22 S oK, ABAE D 2 MK AR 1%

R3 IEHERBPNRE S RMER

Table 3 Summary of genetic diversity within three Trichosanthes natural populations

BAERS FEASL LN PPB/% PIC Na Ne I H
QS 5 320 46.31 0.4939 1.4631 1.2795 02454 0.1637
HF 4 256 37.05 0.492 7 1.3705 1.2392 02042 0.1375
YS 4 397 57.45 0.498 8 15745 1.3639 03172 02131
EEZIN 13 547 79.16 0.4955 1.791 6 1.374 6 03594 0.2316
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&4 KBER) GI A1 GD
Table 4 GI and GD between populations

N e QS HF ow
Qs *kn 0.9229 0.8737
HF 0.080 2 feedoda 0.866 9
ow 0.1350 0.142 8 feedoda

Gl (=) FIGD CF=/D
Gl (above diagonal) and GD (below diagonal)

Qs
— L

ow

1

B3 £TF Nei’s BfREELRHRLE
Fig. 3 Population dendrogram based on Nei’s genetic

distance
B2

TB2X

QsSW
] WL9

WL17

WL18
WL18S

WL20

SCwW
WL9S
Rw

TGX
—
L teD

07338 07960 08582

Coefficient

0.609 4 06716

4 13 MERBIZIRA SRAP TR ARHIKE
Fig. 4 SRAP Dendrogram of 13 Trichosanthes resources

H 5 SRR AR B, A A AR IR £ 82.92%
HA 10 AN SR 2 B b — AN TR, s i A
R RS 5 A AR IS AR A LR BN, A 70.33%,
HURKRE 2 5 5HAMFERE S FE L 2 R4
K, MLRECH 71.92%. 5% 9 SRS 17 2 6
(R AE AL e v, TA ) 85.82% . MR AT LA M,
RE 2 SHERR 56858 9 5/ 17 LI s 11 B A= LA AL
P v, 1T DY )1 A TR e 4% 20 FHEESE 9 Sk AR %
JRIEAE R TRRAE L NPT . RE 2 S HERRAD
TR 2 TR 3B A% 22 S R, TR s 8 A o ot b 22 [

I 25 FEMERR AN ERR I8 A5 1 5, MRE AR AR AR AL
A DAE H 22 O I & RG RS Sl st A AR PR s
T O )RR S () S 2 it P R B gl SRR AR — i, F
BN AE MR R, HEFRCOKEBA, 6
RH OB E M2 N .
4 g
41 SRAP ATHE#¥SEEZHMSHIER M

SRAP {EN—MAFESHERHFTHIEEM
A POE ST ARG, O 2 TSR KHEED.
bl 2. BEPAN R B2 a8 22 R 2 B A
121517 SRS A IR R0 A AR ) SRAP 14k
08, AR LIRS 10 4% SRAP 514, 4
F% 100 0T34 514, @ISR, R T 43 XERE YT
W51, TEiEm, R ALIX A RAF, FRICHT A
1 13 MR B B2 AP %k 2] 79.16%, it
A SRAP Fricid H TG L Z 0 AT
42 1EIEREME SN

FEME R AT, MERE AR Y, ARG RS DATE
PERGE N E, B SRR, 2 RAERIERE,
EE SR R SRR E T, FEH SR A
PR A FEFFERME T R 2R, 25 ik, xR
EREZHERTIEAL, IHEFEBRET
RAPD Hi R FT T L AR FERE A% ZAEPE . mifies
S0 ISSR BFFL T 34 443 N SE R0 W JB [ 38t 45 2
FEME. BRSNS TS AT 170 & S
X JREE IR AL 2R, (HHEAE 2 AT AN [F) R U5 1)
BRI R o AT ERAS d b BT YR Bl HLI%E Y
3 AR T IR G HURE, E57 DNA FF i, WA
FH A PR 2H e A% AR SR St P BE VR AR B R Y . BT FH 1Y)
43 %t SRAP 5 PIFT3R1S ) 691 57 L [R5 B3R B
PIC 74 0.4955, KH#EN I PIC HARWE/N . Tl BIAS
BRI M B A RS sk 2. JEH 34
H AR B R A Bom i A — 2t (G1=0.866 9),
BUNPBEZ R (GD<X0.142 8), HFAlR&IEAH R
R L H AR ] — B R =, ZRAR/DN, X
BH 2 122 BTG B IS ot Pt R RS A B il e L
WOk, AR AR X 2 AN AR 2 A B A
R 22 5, AT LB 51 N SR B A Fi s DR
T TS A B TR o o B R R A A . A P B R
AL R REE R, AR HBOR IR [ S R IR 2R
SERIEAAER — DL R, I HA R EEEZ (A
IR RIRABOR, Uk BHAS [RIAS B 2 TR A7 AR ) 2 A
Lt Fih e AR AERFAE . (2 11 AN XU ARG B



* 6818 »

¢ ¥ % 20234107 554% H 208 Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 20

AP RIRYS 2 MR (TGX Al TGD) Z[alff
TERR B 22 5, 2 AP IAIEAE — & I A FE RS
BEENE 2 DMPAT RS E M, HPAF RIS
MHITRE AR )3 R B 5 R AL 2 1) (2 R T i)
P EAG AR B AL B, T & WK R —FEIEAT QTL
SENT ISR E L, FI ARG T4 Bhik B AR R
KBTI, R T AR R R 2 7 1,
43 EEMRZENFRPSTIA

JERTHIE AR, FASEY, itk
AR E IR, FAGLAIEHA, HWIRARSEAr
K, SRR IISEA BB R, FREERE
WS E R R IER 25200, ARG AT, by
(RRE AR S PR 2 B0 i B A S AR Ik IE & 3R 1E, LA
THEERONT, KLEREME, SFElk, F1E
Bk SEURARA, AR L2 RAERIERE, &
BEHTRBNRIEIRE . B0 Thaic e mk
Foft JoR BB AL R, Sy R I 7 T R 2 At
REFFOEF T 2 DRGSR, W5 2 A s
ZESEEK, FIFH SRAP ARt e T A A Fh s ¥
TRIAL FROARALE, AP R B IR PR
KRBT MR SRR R IR R AS &R, IR B
afi & B ARG RE B AR B TR B R (8] R,
EE P RS R BT R B e A

RBAR FHGHHFERATREEHZFE
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