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1616072 > SNP A g #BE A 454, 3319537 4~ SNP
FACE SRR A o Zad RS, 15 M SNP {7
R 23364701 M S AE D BESE R X 7 AR 5
XA 2.82% (656477 AM)BINL S 5346 FAMNE T IX,
7 T3P E] XN &% F X ) SNPs #iid 36.0%
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BTN SNPs 1, UTERZEAE 5 55.1% (358166 1),
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Wi TE LA 1.20% (7777 1) FiF
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Tab.1 SNPannotation by genomic region,
impact and function class

25 AN (F BT HES) K
type (alphabetical order) count
3142002 13.5

/%

category percentage

Saiil FEH i downstream

K 4T exon 656477  2.82
reeion A gene 10 0
F A ] [X intergenic 8384921  36.0
N F intron 7522832 32.3
BYFEN 5 3214 splice site acceptor 1374 0.006
ST A splice site donor 1346 0.006
BN 5 X, splice site region 67256  0.289
S 7R transcript 280  0.001
FH i upstream 2968984  12.7
33lE B¢ X 3" UTR prime 465302 1.99
53R BRI 5" UTR prime 76660  0.329
¥ 75 high 23166 0.100
BE € low 427974  1.84
fmpact H1 % moderate 284767  1.22
JLF-TE 0 modifier 22551537  96.8
Iike i LR 7E missense 284415 43.7
e J& X Z&€7% nonsense 7777 1.20
function
class  UCERRAE silent 358166  55.1
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WP 1R, SNP 783 R4 S BRI 51 906
LIS SNP B XIS (K 1a). K 1b 430l Ji
R T K=2, 3, 4 AR AL 251, o H R A
FIE A AR BAG R A 35 A5 20 43, b S A7
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Tab.2 Summary of nucleotide substitutions

A C G T
A - 725199 1859355 1459506
C 947290 - 344207 2190268
G 2193514 344160 - 945916
T 1468676 1855446 726424 -
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B8 TR R 4.30%) (& 1d). A] Ui B DL s b
WAL A7 B e 2 5% .

FIHIAHAE SNPs (132 PR RIS AR S R B 7,
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Fig. 1 Population structure and genetic differentiation analysis of Argopecten irradians

a. Genome-wide SNP distribution; b. Genetic structure inferred by ancestral components; ¢. Maximum likelihood
phylogenetic tree based on whole genomic SNPs. d. Principal component analysis based on genome-wide SNPs.

05 -
a IR Aic % 400 b

L — JLERIEFN Aii &
g 04r =)
ﬁ 5 300
e | =
*éj 02} E ol
& 4o

L &
2 o ! :

ot o, ., ®ioof . .
0 50 100 150 200 250 300 FERAr Aic JEER AP Aii
Yy FRERES /kb physical distance

P2 BN Y Al R B I S K
a. 0-300 kb B2 N A EE SR ARG b, ZERRAS LA h A I B Y 1 Sa v 25 i BLE IR A 21T
Fig. 2 Selection signatures of southern subspecies of Argopecten irradians.
a. Linkage disequilibrium decay at distance of 0-300 kb. b. Boxplot of sum of runs of homozygosity detected in each population.
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Tab. 3 Heterozygosity statistics for two Argopecten irradians subspecies
EFf subspecies FEAEL sample size SEH 74 A B expected heterozygosity  WFPIN FGii{H Fi
MR Argopecten irradians concentricus 6 0.230 0.037
AL Argopecten irradians irradians 24 0.256 0.085
2 150 ¢ 04 I n ratios < 0.59 5 . .
F 100 m F,>041 B 059 < gz ratios < 1.67 m A Y433 72 biological process
§ 050 | ™ Fsr<041 B O ratios > 1.67 = /3FIjfE molecular function
& "ol S ‘ b ™ ZHHZHS> cellular component
a 1.00 . JLEhE 1 2% B 1P 5 regulation of actin filament depolymnerization
) AR A RIFIAY negative regulation of protein polymerization
% 0.75 ¢ 2} 23R4 organelle membrane fusion
R T g 2B AR LU 57 JE 15 negative regulation of cytoskeleton organization
& ’ = ZEfih )5 412U regulation of postsynapse organization
3T 0.50 - 3 RO BRI ribonucleoside triphosphate metabolic process
R\ T o . — - SRR S - BElR44 4 phospholipid binding
R WLBhE 1454 actin binding
® 0.25 A& JFi454; lipid binding
3 S R AT 4EER 14 obsolete contractile fiber part
ol FBAY T 454k supramolecular fiber
-5 0 5 0246 0 1 2 3 5
log,(6 ratios) BB density —logio(P-value)
P 3 TR i DL g 00 A ) 426 1 i IR D L 428 DAL ) D) B e S o M
a. Or U (AL Fh /R 350 FfO M Fsr (953 2060 KIROW T O A ZR30 056 19 5% A7 BB Fsr 2256053 A
F 1% FEviR) 6 15 i DL R T SO o ) S 2 PR BRI b, i RS o IE PR R RE DA Y D) R 4R
Fig. 3 Selective sweep and GO enrichment analysis of Argopecten irradians concentricus
a. Distribution of 6x ratios (Argopecten irradians irradians/Argopecten irradians concentricus) and Fsr values. Data points
in red (corresponding to the 5% right tails of the empirical Oz distribution, and the 1% right tail of the empirical Fgst
distribution) represented regions under selective sweep in Argopecten irradians concentricus. b. Functional enrichment
of genes under positive selection in Argopecten irradians concentricus.
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Genomic analysis of the genetic diversity and signatures of selection in
a bay scallop southern subspecies Argopecten irradians concentricus
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Abstract: Bay scallop (Argopecten irradians) is an economically important bivalve species in China due to its fast
growth rates and suitability for artificial breeding. There are five bay scallop subspecies distributed along the
Atlantic coast of North America and the Gulf of Mexico that exhibit distinct growth and thermal stress tolerance
characteristics, making them valuable resources for adaptive evolutionary studies. In this study, we used
whole-genome resequencing analysis to uncover the genetic diversity and selective signatures of the bay scallop
southern subspecies A. i. concentricus via comparison with the northern subspecies 4. i. irradians. We identified a
total of 15059961 high-quality single nucleotide polymorphisms (SNPs), of which 1616072 were unique to 4. i.
concentricus and 3319537 were unique to A. i. irradians. Following annotation analysis, a total of 23364701
effects were identified from the 15 million SNP sites. Only 2.819% of the loci were located in the exon regions;
the majority of these SNPs were instead located in the intergenic (36.0%) and intron (32.3%) regions. Among the
SNPs located within exons, silent mutations accounted for 55.1% (358166), missense mutations accounted for
43.7% (284415), and nonsense mutations accounted for 1.2% (7777). The total numbers of transitions and
transversions across all SNPs were 97243196 and 82018037, respectively, resulting in a transitions/transversions
ratio of 1.1856. Population structure, principal component analysis (PCA), and phylogenetic analysis based on
genome-wide SNPs indicated significant genetic differentiation between A. i. concentricus and A. i. irradians.
Linkage disequilibrium (LD) analysis showed that A. i. concentricus retained a higher level of LD compared to
that of A. i. irradians, which may have been potentially influenced by domestication selection and inbreeding.
Runs of homozygosity (ROH) analysis across the whole genome revealed that 4. i. concentricus retained more
ROH, indicating a higher level of inbreeding. Population genetic diversity analysis revealed a decrease in genetic
diversity in certain regions of the 4. i. concentricus genome compared to those of the northern subspecies
population; this may be the result of continuous artificial selection for heat tolerance and inbreeding. Selective
sweep analysis of 4. i. irradians revealed 349 genes under positive selection, including GHSR, HSF1, HABP2, and
DnaJ, which may be related to its corresponding rapid growth rate, strong heat tolerance, high immunity, and other
environmental adaptation characteristics. Functional enrichment analysis revealed that the genes located in the
selective sweep regions were primarily associated with cell signal transduction, maintenance of cell morphology,
and regulation of metabolic processes. Overall, this study sheds light on the genetic differentiation and signatures
of selection in bay scallop subspecies, thereby providing a valuable resource for scallop genomic research and
molecular breeding.
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