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Abstract: Houttuynia cordata is an important medicinal and edible plant with abundant germplasm resources.
However, systematic studies on its genetic diversity have been relatively scarce in the past five years, particularly those

utilizing SSR molecular markers, which has hindered progress in variety improvement and resource conservation. To ad-
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dress this issue, this study employed both SSR and ISSR markers to analyze the genetic diversity of 140 H. cordata sam-
ples collected from 10 geographic populations across eight provincial-level administrative regions in China. The results re-

vealed a high proportion of polymorphic loci, with SSR and ISSR markers showing rates of 94.20% and 93.20%, re-
spectively, indicating high genetic diversity in H. cordata. Genetic differentiation and gene flow analysis demonstrated

that the majority of genetic variation existed among populations, with genetic differentiation coefficients (GST) of

0. 9508 (SSR) and 0.8903 (ISSR) and low number of migrants (Nm) , suggesting that geographic isolation may be the

primary driver of population differentiation. Cluster analysis and principal component analysis (PCA) further revealed
resources.
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close genetic relationships between certain populations (e. g. , Mianyang and Chengdu in Sichuan; Maoming in Guang-

dong and Liuzhi in Guizhou) , while the genetic distances of other populations showed no obvious correlation with geo-
diversity

graphic distribution. These findings provide valuable insights for the conservation and breeding of H. cordata germplasm
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Table 1 Sampling information of Houttuynia cordata

Fe W SR i 55 KA i) S L FEA %L
1 DY WAL A 4 B T P B SR 15 0 IR 2024-08-01 30°41'51.62"N,111°55'55.52"E 14
2 CD DU T4 A TIT B e X AR 2024-06-16 30°24'58.89"N,103°49'2.77"E 14
3 HS TRYR B LT SR B A e R 2024-10-22 29°59'59.93"N,118°19'44.27"E 14
4 MY IO 11 A8 40 B T <22 ) XA J) T 2024-10-22 31°32'26.71"N,104°34'24 .80"E 14
5 Y AR AR e BT AR X A R 2024-10-21 23°34'20.92"N,116°25'6.44"E 14
6 TN fEdg =0h g T B a R 2024-10-22 26°54'20.35"N,117°10'57.35"E 14
7 GH VU 145 A BH T R 2024-10-23 30°58'56.69"N,104°17'18.31"E 14
8 Cz VLIRAE B P T b X £ R 2024-10-24 31°46'51.63"N,119°55'0.98"E 14
9 LZ B A 7S BEAK T 7SR X £ i B 2024-10-29 26°12'53.54"N,105°30'29.59"E 14

10 MM JUIRAR 15 4 T e N T A R 2024-10-28 21°57'2.40"N,110°52'4.62"E 14
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Tabel 2 Information of SSR primers used in this study
e Gl JF 415 BKREE/C FWEl Z28METH 2B EFWHSI/%
Y6F-8-F CAT GGT CTC CCT TCG CTA CG 58
1 o ) ) ) 10 10 100.00
Y6F-8-R AGG AGA GAA TTT GAG GCG GG 58
Y6F-14-F TCC ATC CCG AAT GTC AAC CC 52
2 11 11 100.00
Y6F-14-R GTT GAT ACC GGG GTT CCA GC 52
Y6F-15-F TCC CGC AGT GTC TTT TCCC 58
3 13 13 100.00
Y6F-15-R GAA CTT TGC CAG CTG ACA GG 58
A Y6F-25-F AAT TTC TGA CAG CCT GCC CG 54 9 9 100.00
Y6F-25-R AGA AAA AGT GGG TCT GCG GG 54 ’
Y6F-27-F AGC TGA TCC GCC ATT TCT CC 54
5 ) ) 11 11 100.00
Y6F-27-R TTT CCCCTT CTT TCG AGC CG 54
Y6F-34-F CGATCTCTT TTG GCG CTT CC 58
6 15 15 100.00
Y6F-34-R GGA CGA ACATGT TTC TGA GAG G 58
Sy 11.50 11.50 100.00
Bt 69 69
3 KEATAISSREIMER
Tabel 3 Information of ISSR primers used in this study
i ElE7) Fe A (5'—3") BARE/C  FWH  ZAMFTH Z8EEKWTSIL/ %
1 UBC-807 AGA GAG AGA GAG AGA GT 48 19 19 100.00
2 UBC-812 GAG AGA GAG AGA GAG AA 48 19 18 94.74
3 UBC813 CTCTCTCTCTCTCTCTT 48 7 6 85.71
4 UBC-822 TCTCTCTCTCTC TCT CA 48 9 8 88.89
5 UBC-835 AGA GAG AGA GAG AGA GYC 50 23 22 95.65
6 UBC-844 CTCTCTCTC TCT CTC TRC 50 15 15 100.00
7 UBC-868 GAA GAA GAA GAA GAA GAA 46 11 11 100.00
1y 14.71 14.14 95.00
psSan 103 99
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Figure 1 Amplification pattern of primer Y6F-8

B 2 3[4 UBC-868 ¥ & &L
Figure 2 Amplification pattern of primer UBC-868
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B, 76 BT A s BETE L, Hy Sl 0.359 8+0.022 0, Hy N
0.039 540.002 1, Gg; }90.890 3, N, 4 0. 061 6; %
SSR 5 ISSR W H B Hs % 45 , i 45 R R W], 78 ir £7
J& ®E ), H, ol 0.357 740.022 5, Hy 9 0. 030 6+
0.0016,Gs; 7 0.914 4,N, 5 0.046 8(F£5)., K%
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JUE MY (PU 1] 4 BED) AT CD (P91 A4S ) MM (] %5
B4 )R LZ (B 7SR ) 1 4 36 B 0 MR 5 B ) gt 1%
P R T, L e A AR T CZ (YL M ) D
GHPU T30 K45 b B B gt , (HE 3R oy — 4,

x4 BERRESHNE

Tabel 4 Genetic diversity of Houttuynia cordata

N, (£SD) H(+£SD) I(+ SD)

SFFARIE T ZA6AE PPL/% N,(£SD)
SSR 6 % 65 94.20
ISSR = 96 93.20

SSR+ISSR 13 161 93.60  1.936 0(£0.245 4)

1.942 0(£0.2354) 1.626 9(£0.3359) 0.354 6(£0.153 6)
1.932 0(£0.2529) 1.633 6(£0.318 2) 0.359 8(+0.148 3)

0.522 4(4+0.197 2)
0.528 4(£=0.194 9)

1.630 9(£0.324 5) 0.357 7(£0.150 0)  0.526 0(£0.195 2)

PPL, Z 25605 L 5 N, , LI 55457 B (R E N, A 8055 A1 56 TR H, Ne [REHE ZHREMEIREG T, TR SRR 8

PPL, proportion of polymorphic loci; N,, observed number of alleles; N,, effective number of alleles; H, Nei’s gene diversity in-

dex; I, Shannon’s diversity index
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Table 5 Statistics for genetic differentiation among
populations of Houttuynia cordata
NN = N
SFRIE ., Ho(£SD) H(£SD) Gi N,
EA§
SSR 140 0-3546 0-0174 0.950 8 0.025 9
o (£0.0236) (£0.0006) '
ISSR 140 0-359°8 0-039 5 0.890 3 0.061 6
. (40.022 0) (£0.0021) '
SSR+ 0.357 7 0.030 6
140 0.914 4 0.046 8
ISSR (+0.022 5) (£0.001 6)

Hey, B3t Z 860 s He, S8 BT 338015 Z M1 5 Gy, 401098
BN, AR (8] 5 PR

H., total genetic diversity; Hs, average genetic diversity
within populations; Gy, differentiation index; N, , number of

migrants
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33 @

Iy FARIC 4 R £ B ELF DNA JF 5 Y 8t 4% A48 57
REAE 8 o A I AR A 35 A5 ) T Y 22 S (1 DNA
KB A 280 S TR B bR ic , b RS 5E R A
SE AR B0 AL L B B R R AR T B
SSR 4 Fhric J@ T3k Wk dric , Ky 1 = 98w 2
Aoy PR O e de it 8 s 5 B (H IR ]
AT A SSRAV s 197 55 B 7% Bl R R 5
PEGI W ML Z T S ISSR 43 FARicAE b B Edrid , B
AR EE B BAR MR, HoE 51 7 — e
JE AT R AR R S 22 S A s
A 5T K A SSR 5 ISSR W F 4 F A ic Xt 4 [ 104~
o B B AT AL 2 RE R S BT L 45 2R R SSR AR
02 SO S Pk 94, 20% , £ B 40 K6 R

i 100.00% ; ISSR #% id 2 & Pk i & L6 B K
93.20% , 2 &ML 5 H 43 % 95. 002, & W] SSR
Pricxt FaE A E 2 28N X iR
H5EE KOG EARE PR R -8 AR
K ISSR A SSR 43 F-Aric X 30 13 4 #4 k#1738t
1% ZREVE S BT, & B0 SSR AR iC 1 3 15 22 FE 48 #0
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7. SSR A ISSR bric XF 64 4 52504 BLE 4743 #7 , 5
it R, SSRFRIC X 52 W it OB 4 KR BRI
S I RE 1T AR BN R R AR A S R,
SSRIZILZABMFFA TR T20) B ERT
ISSRARIC(75.43% )™ . SR, 76 H Al F 2 P bk
ISSR Y £ 2 PE 2w T SSR. i, 2 58 B K 2 37 i
F T ISSR AR ICAE 12 9 A rb i D 381 B 5 1) 2 2 MK
S X SR R A 2 REYE BT iR, SSR 5 ISSR
PRac (0 22 25 1 bR 0 50 Sk 75% Fi182. 1%, ISSR b
AT B HE T A 2 AR (AR
1Y 2 , TE AU 5% 8 A ) 8 98 b & B, ISSR bR id K
W E W £ 2 M (90.31%) & % # i SSR bR id
(68.05% )", ix 42 53 0] B8 5 T 4 A (] 5 4 41 4
PERARTA . T SSR 40 % B T & B oo 25 A e )
WP 9 PR SFPEAE S [ ) Rl AE AR 35 S 0 TR
R AR ST R S R, SSR BRIE B 5 dd 4K
ZEMET 2, NG R ] f X (ISSR HE 1)
X B ) 52 A KA S, ISSR AR iC AT fE 3 B3 AR AL
o S5 E AWM, SSR FRIC TE IR F b JE s
T 22 25 R DU RE 7, 17 ISSR AR i (4 388 2 4 44
R R B R i AL T LA R A5 T .

H AR A 78 2 055 FH 43F bric v 618 725t 1%
ZAREME AT AT dE R T R SR IR A Sy T OKCE
() 3 6 A8 S R HL 5 b 3R A A AR AE — R I G| . A B

R6 BEEEBHANMBHAEANS FHZEZL2MH(AMOVA)

Table 6 Analysis of molecular variance (AMOVA) within and among Houttuynia. cordata populations

_ bt 9 N Ny S
ﬁ;zﬂ R () ﬁigi;ﬂ” #5797 (MS) ﬁiggﬁ 55 RH % ﬁfﬁgﬁf? ﬁ)‘(‘;‘)’f%
J #E ] 9 781.586 86.843 6.168 93 0.926 0.001
SSR JEREN 130 64.429 0.496 0.496 7
At 139 846.014 6.663 100
Ja& i 1) 9 1168.521 129.836 9.196 89 0.894 0.001
ISSR JE N 130 141.357 1.087 1.087 11
Mt 139 1.309.879 10.284 100
e B ) 9 2532.793 281.421 19.979 92 0.921 0.001 0
SSR+ISSR  Ja#EM 130 222.786 1.714 1.714 8
Ml 139 2 755.579 21.693 100
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Figure 3 UPGMA dendrograms of Houttuynia cordata
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AREFFX MM, 7R 54 T M
DY,

TLINE H M TP X s LZ, 524 7S #hk Tl

Lianghe Town, Dangyang City, Hubei Province; CD, Xinjin District, Chengdu City, Sichuan Province; HS, She

County, Huangshan City, Anhui Province; MY, Anzhou District, Mianyang City, Sichuan Province; JY, Jiedong District,

Jieyang City, Guangdong Province; TN, Taining County,

Sanming City, Fujian Province; GH, Guanghan City, Deyang

City, Sichuan Province; CZ, Zhonglou District, Changzhou City, Jiangsu Province; LZ, Liuzhi Special District, Liupans-

hui City, Guizhou Province; MM, Gaozhou City, Maoming City, Guangdong Province
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Figure 4 PCA of Houttuynia cordata
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DY, Lianghe Town, Dangyang City, Hubei Province;
CD, Xinjin District, Chengdu City, Sichuan Province;
HS, She County, Huangshan City, Anhui Province; MY,
Anzhou District, Mianyang City, Sichuan Province; JY,
Jiedong District, Jieyang City, Guangdong Province; TN,
Taining County, Sanming City, Fujian Province; GH,
Guanghan City, Deyang City, Sichuan Province; CZ,
Zhonglou District, Changzhou City, Jiangsu Province;
LZ, Liuzhi Special District, Liupanshui City, Guizhou
Province; MM, Gaozhou City, Maoming City, Guang-

dong Province
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