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Tab.1 Primers and their sequences used in this study
(5'~3"
Sc-NKA-F CACACCACCGAAAACTAC
Sc-NKA-R AGGCAACAAAACAGAGAA
Sc-NKCCI1-F ATGTCTGGTGGCTCTTTG PCR
Sc-NKCCI-R GAACTCCTGCTTGCTCTG
18S-F TCGGTTCTATTGCGTTGGTTTT
18S-R CAGTTGGCATCGTTTATGGTCA
Sc-NKA-F1 CCATGGGGATCCTGTAGCGATAAAACC
Sc-NKA-R1 AAGCTTCTCGAGTGCACGATACTGATC
siRNA-NKA-F GCUUUGGAUUGGUGCCAUUTT
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NC-R ACGUGACACGUUCGGAGAATT
Sc-NKA-SNP-F1 GAAGGTGACCAAGTTCATGCTAAATACATGTATCAACTTGACGCTA
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Sc-NKA-SNP-R AGTAAAGTCTTTAAAATTACATAATCAGT
1.8 >
(A086-1-1, ) Berthelot 630 nm )
(a1~ TS IS e ik« 2. (1)
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GraphPad Prism 8.0 18 , SG 37 ,
12.16%  24.67%; AA TG
2 38 , SG 39 R
2.1 SNP 25.68%  26.00% TG SG
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(2.21062868T>A) , (P<0.05) ( 2)
%£2 TG #1 SG 48 SNP £ FE BRI E #Y b4k
Tab.2 Comparison in genotype frequency of the SNP between the TG and SG groups
/ /(%) ¥*/P-value /%
TG SG TG SG
TT 92/62.16 74/49.33 T 68.24 61.66
2.21062868T>A TA 18/12.16 37/24.67 8.515/0.014" A 31.76 38.34
AA 38/25.68 39/26.00
:n=150; " (TG) (P<0.05)
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VERIFICATION OF SNP ASSOCIATED WITH AMMONIA TOLERANCE AND
EXPRESSION OF SNP-RELATED NKA GENE RESPONDING TO AMMONTIA STRESS IN
RAZOR CLAM (SINONOVACULA CONSTRICTA)

HU Chen-Xin', LYU Li-Yuan?, SUN Gai-Gai"?, YAO Han-Han', LIN Zhi-Hua"?, DONG Ying-Hui’

(1. Key Laboratory of Aquatic Germplasm Resource of Zhejiang, College of Biological and Environmental Sciences, Zhejiang Wanli
University, Ningbo 315100, China; 2. Ninghai Marine Biological Seed Industry Research Institute, Zhejiang Wanli University, Ningbo
315604, China; 3. College of Marine Sciences, Ningbo University, Ningbo 315832, China)

Abstract To screen and verify the single nucleotide polymorphisms (SNPs) and genes that are related to ammonia
tolerance of Sinonovacula constricta to guide the molecular marker-assisted breeding, the SNP (g.21062868T>A) located
at the downstream of the NKA gene in S. constricta (Sc-NKA) was validated by competitive allele-specific PCR (KASP)
analysis. The expression of Sc-NKA4 gene under high ammonia stress was detected by quantitative real-time PCR (qRT-PCR)
and the western blotting. The tissue localization of Sc-NKA protein was carried out using immunofluorescence, and the
function of Sc-NKA gene in ammonia excretion was analyzed via RNA interference. The results show that the SNP
(g.21062868T>A) was significantly associated with ammonia tolerance (P<0.05). The expression of Sc-NKA significantly
increased under ammonia stress (P<0.05). In addition, the columnar cells and flat cells in the gill of S. constricta were the
main sites of Sc-NKA protein secretion, and the protein abundance in these cells increased under ammonia stress.
Furthermore, the hemolymph ammonia concentration was significantly increased in 6~48 h after the interference of
Sc-NKA (P<0.05), with a significant decrease of the mRNA expression of Na'-K'-2Cl cotransporter 1 (NKCCI) (P<0.05).
This study demonstrated that Sc-NKA was involved in ammonia excretion, and NKA and NKCC1 might have synergism in
ammonia transport.
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