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Tab.1 Information on the collection of Channa maculata samples

WSS R LI BRI BE K ) RO
population code sample location longitude and latitude section of river (water system) sample number
1 I A4k HZ Huazhou Guangdong 110°33'E 21°57'N 87T Jianjiang River 19
2 "% IH#E YC Yangchun Guangdong ~ 111°78'E 22°17'N i [HJT. Moyangjiang River 16
3 J"ViFdT° NN Nanning Guangxi 108°22'E 22°79'N  ELVI(BRVL) Yongjiang River (Pearl River) 19
4 JFE%IH HEZ Hezhou Guangxi 111°55'E 24°41'N  %VT.(ERIT) Hejiang River (Pearl River) 7
5 WIFYT4E JH Jianghua Hunan 111°58'E 25°19'N  #HIYT.({&{T) Xiangjiang River (Yangtze River) 15
6 fE AR, SW Shaowu Fujian 117°49'E 27°34'N  [HYI. Minjiang River 28
7 B AL TP Taipei Taiwan 121°50'E 25°13'N [ Keelung River 14

1.2 DNA REUEH

Z: MR 50 & (36 [E Omega Bio-Tek 24 H]) NO.
D3096-02 i 4L B 4 DNA. 28 1%B 5 b
EEIE LUK DNA #EA TR, U548 5 F—20 C
UKFE R AT

1.3 ®YIAREIT

K5 Sun 21507 p by @ BESS SLAF-seq SC#,
P BB (Channa maculata) 3 K 4 1 8 2% 5L [
ZH R AT U O, B A S PR A KN R
618.82 Mb, GC &N 39.75% (https://www.ncbi.



RO JE T BRI IR 22 AR TEARIC Y 7 /TR 68 M 2 B AR 1) 33 % 5 A s A% 22 RE 23 831

57
N N~
30°
HB Shaowu
&4t Taipei
250 ZEi'f‘é Jianghua £ 0
*%% 1| Hezhou I
Dﬁ? Nanning . ‘

¢ o FH%Y angchun Y,

{“:>’¢K"}‘H:Huazhou
20 51

/ 0100 km
110° 115° 120° 125° E

1 B SR S MR
Fig. 1 Distribution of sampling sites for Channa maculata
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Tab. 2 SLAF labelsand SNP information of Channa maculata

; V¥ SLAF PRI PR /X s
- m = 0 > ST 4 A~ . 31:A; Z /0,

mik GOy, WU Q30/% b A average THISNPABE (\p e o, SNPAEH%
opulation GC content °Cd#eneINe quality ber of sequencing average number SNP integrity SNP

pop value Q30 average numober o of SNP heterozygosity

lable SLAF depth

I HZ 40.94 95.20 114846 18.14 760492 30.38 8.19
VL4 JH 41.51 95.51 97167 16.12 645296 26.11 1.49
T NN 41.46 95.32 97936 17.68 672876 26.88 1.76
BN HEZ 41.10 95.40 98081 25.57 597162 23.86 1.48
fH#E YC 41.12 95.49 103205 22.31 650074 25.97 2.31
AR SW 41.06 95.15 100401 22.48 646312 25.82 2.38
HdL TP 41.01 95.34 99398 20.54 644191 25.74 1.15
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Fig. 2 Genetic structure analysis of 7 Channa maculata populations
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Fig. 3 Phylogenetic tree of 7 Channa maculata populations



o557 RO BT RRAFIRZ SIEFRICH 7 A BRI A BEUR 1 815 4540 A AL SRR ML 2 A 833
o BB SW R o1 ®
x"’x o 1L TP 031 "
0.2 .'ﬂﬁﬂ'l HZ = » ’\;
S 01l ™ SIAEIH 502 5 ° /
s 2 ¥ HEZ o s / *
s s o BT NN J0.1 o
3 ol -0.1
8 § * Fﬁﬁ YC 8 (4 E
0.1} - — 0.4
P _ 0
P "’6"10'20'3@?’“\ g —02p . ‘ . ‘
02" 0% o s s s s —
s B T 0 o1l 02 02 01 0 01 02
-02-01 0 0.1 02 03 9 : 0. o
047" o PC1 (35.83%) PCI1 (35.83%)

PC1 (35.83%)

B4 7 ABEETEAR PCA 4347

Fig. 4 PCA analysis of 7 Channa maculata populations
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BUF) T FALE RN 3 BEARIE] Ny, oA 0.24118~0.62035,
* 3 BEEEBKEEESWIEBFTERR

Tab. 3 Pairwise genetic differentiation and gene flow among populations of Channa maculata

PINTF 1, BRI LR A mAR D . BEIRE] Fy M
0.15300~0.78658, ¥J KT 0.15; Bdb5 6 P AKFEHE
IRIA] AL A B KT 0.50000, 38450

#E1A population 1k HZ VLAE JH T NN BN HEZ FH# YC Al SW “db TP
1k HZ 0.34217 0.26753 0.17533 0.17533 0.21096 0.53044
VT4 TH 0.42218 0.47921 0.30628 0.41275 0.39310 0.78658
BT NN 0.48306 0.34284 0.36620 0.31967 0.33152 0.70915
BN HEZ 0.58778 0.44941 0.40571 0.30398 0.30534 0.78374
fH#FH YC 0.58778 0.37722 0.43885 0.45128 0.15300 0.64240
ABEL SW 0.54235 0.38874 0.42991 0.45017 0.62035 0.56388
&t TP 0.32033 0.24118 0.26065 0.24184 0.28014 0.30717

T XL BRI Fo, XL RHD N

Note: The part above the diagonal is Fy, and the part below the diagonal is Ny,.

28 BEBEMEZIEESH

Z MG B F A2 5 JE (heterozygosity, H)
S5 SO B W) Fh s A% 22 R P S I ) E AR U
Sy S Y A ot DA RE AR A 119 354 2RI,
B Ho. He. PIC. F/NSEA IR (MAF),
I IE ) e PR 22 45 1 4 00 75 A - L 9 48 Bk 23 B

BRHRM LA SRR, Sitas Rk 4. 7 45
AR Hy hy 0.2145~0.3393, H. S~ 0.3304~0.3580,
PIC }y 0.2672~0.2872, MAF  0.2416~0.2652, 1R
I IER B Z RSB 0.3414~0.3710, & AR-
BN ZREVETE R 0.5019~0.5360, 7 REER H,
PUETF He, H46 Ho 5 He e dZilr, fBIN . B

R4 mEBEEECSHEEN

Tab. 4 Populations of Channa maculata genetic diversity index

RANEREERBR EREE L S &5

E2S s

IHERIE M sty TR AR

ﬁﬁ: average minor allele expected observed polymorphism . . o Shannon-Wiener
population . . Nei's gene diversity index .
frequency heterozygous heterozygous information content index
fH#& YC 0.2416 0.3304 0.2808 0.2672 0.3414 0.5019
L HZ 0.2475 0.3463 0.2226 0.2801 0.3596 0.5232
T NN 0.2587 0.3458 0.2586 0.2771 0.3555 0.5192
BN HEZ 0.2460 0.3451 0.2145 0.2794 0.3624 0.5219
TLAE JTH 0.2652 0.3580 0.2713 0.2872 0.3710 0.5360
B SW 0.2554 0.3489 0.2951 0.2808 0.3555 0.5249
“db TP 0.2621 0.3507 0.3393 0.2815 0.3642 0.5267
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Genetic structure and diversity analysis of seven wild populations of
Channa maculata based on SNP markers
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Abstract: Channa maculata, an economically significant freshwater fish in China, has been subject to a limited
number of population studies. To explore the genetic diversity of naturally distributed populations of C. maculata,
single nucleotide polymorphism (SNP) markers were developed and genetically analyzed in seven populations
(Yangchun, Guangdong; Huazhou, Guangdong; Nanning, Guangxi; Hezhou, Guangxi; Jianghua, Hunan; Shaowu,
Fujian; Taipei, Taiwan) using the simplified genome sequencing technology of SLAF. The findings revealed the
detection of 2502887 SNP loci, with an average sequencing depth of 20.19%, and average Q30 and GC contents of
95.31% and 41.16%, respectively. Population genetic structure analysis revealed individual clustering of all seven
populations, each with a distinct genetic structure. The polymorphic information content of the seven C. maculata
populations was 0.2672—0.2872, the expected heterozygosity (H.) was 0.3304-0.3580, and the observed
heterozygosity (H,) was 0.2145-0.3393. The populations had a medium level of genetic diversity. The genetic
differentiation index (Fy) was 0.15300-0.78658 and the gene flow (N,) was 0.24118-0.62035, showing a
medium-high genetic differentiation status among populations. Phylogenetic analysis revealed that the Hezhou
population was most closely related to the Jianghua population. Given their close geographical proximity in
Guangxi and Hunan, the Hezhou and Huazhou populations can be considered part of the same population unit. The
Taibei group exhibited the smallest differences in H, and H,, indicating a high degree of genetic purity. Conversely,
both the Hezhou and Huazhou groups displayed lower H, than H. and substantial differences. Furthermore, the
seven populations exhibited high genetic differentiation from each other, with the Taipei group showing extreme
differentiation, likely due to the strait’s isolation effect. This study elucidated the genetic background and
relationships among wild C. maculata populations across various regions, and serves as a valuable reference for
the strategic utilization of spotted snakehead germplasm resources and genetic breeding endeavors. Particular
emphasis should be placed on introducing new lineages in future breeding efforts to enhance genetic diversity
within C. maculata populations and facilitate the rational exploitation of C. maculata germplasm resources.
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