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51 % Primer sequence (5'-3")

& Application

ASNKCC1-ORF-F1 ATGTCAGCACCATCCTCCG FEF Y3 Gene amplification
ASNKCC1-ORF-R1 AGTTGGGGTATCCAGTCA FEHY 4 Gene amplification
ASNKCC1-ORF-F2 TCCTTACCTTTGTTATCG FEH P Gene amplification

ASNKCCI1-ORF-R2
ASNKCC1-gPCR-F
ASNKCC1-qPCR-R
B-actin-F
B-actin-R

TTAAGAGTAGAAAGTGAG
AAGGTCGGTTCCGTGTG
CGTGTCGCCGTTCTGC
ACCCAGATCATGTTCGAGACC
ATGAGGTAGTCTGTGAGGTCG

FEH P 1 Gene amplification

S¢S % B PCR Real-time quantitative PCR
S0 98 ) 5 & PCR Real-time quantitative PCR
Sz 98 % E B PCR Real-time quantitative PCR
S} 9% E it PCR Real-time quantitative PCR
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Fig.1 Amino acid sequences and domains analysis of NKCC1 in A. schlegelii
2.2 [E)R4E 5 A R gt 4 B [ 1 e v o 97. 806 5 5 BE L £ 1Y [ 9P AR AL
SR NKCC1 Z LR P 51 5 HoAb Y Fh i NKCCL 66. 1%, BbAb . 5K 8 0 5 4 BE £ F01 23 1) 6t ) []
FIVRIER 66.1% —97. 800 (K 2), Hop, 54 L60 L RT 90%.
F2 B NKCC1 S E85 H 147 & EFE %
Table 2 Homology of NKCC1 amino acids of A. schlegeli with other species

P Species PrcdiCtiojmg?ueﬁfﬁli?fii{il&rhy (%) %L‘?BTHFLE gl\ﬁ}f

A AL schlegelii NKCC1 100. 0 —

43kt Sparus aurata NKCCla 97.8 XP_030290529. 1
43k S. aurata NKCC1b 73.3 XP_030273833. 1
BE Dy i Danio rerio NKCCla 79.6 ENSDARP00000131505
BED i D. rerio NKCClb 66. 1 ENSDARP00000140839
BE s 4 68 Lepisosteus oculatus NKCC1 77.7 ENSLOCP00000010254
W 3E 1 Oreochromis niloticus NKCC1b 72.5 ENSONIP00000017387

B0 O. niloticus NKCCla 88.8 ENSONIP00000014249
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Contined table 2
IRl Species Predictioﬁ?“aﬁfﬁﬁ?d*ﬂsi{i‘ﬁrity %) (%eBrfnﬁlE ﬁ?
KM Larimichthys crocea NKCC1 92.0 XP_019127704. 1
B &5 Dicentrarchus labraz NKCCla 93.7 ENSDLAT00005051426. 1
BRI E5 D. labraz NKCC1b 71.7 ENSDLAT00005038362. 1
el A BE AL E pinephelus lanceolatus 92.2 XP_033502841. 1
KW Lates calearifer NKCC1 91.9 XP_018529108. 1
/N Mus musculus NKCC1 74.1 NP_033220. 2
A Homo sapiens NKCC1 72.8 NP_001037. 1
X Gallus gallus NKCC1 72.4 XP_004949435. 1

MR G o] LLE R NKCCI 554 e lE NKCC B — 32, i 2 Ak 4| 43k 67 Rk
Skt NKCCla B A— (& 2) R )5 155 K, 8% it ) NKCC16 WIS R R —32 ., deah /N S FTA
AR A RYH NKCCI B h— %, 5556 f ZEHNEIF ) NKCCT 8 h—3,

0 . Acanthopagrus schlegelii NKCC1

10 |
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59 ‘ Larimichthys crocea NKCC1
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54 Lates calcarifer NKCC1
Danio rerio NKCCla
98
27 Lepisosteus oculatus NKCC1
Oreochromis niloticus NKCC1b
Sparus aurata NKCC1b
100 ||
55 —— Dicentrarchus labrax NKCC1b
Gallus gallus NKCC1
Mus musculus NKCC1
99 |
94— Homo sapiens NKCC1
Danio rerio NKCC1b
|
0.05

F2 R NKCCI EH M &Gk o4t
Fig.2 Phylogenetic tree analysis of NKCCI gene in A. schlegelii
2.3 B NKCCI ERRRALAKEHH REEEE. BES T HMA L (P<<0.05); HikH
A NKCCI & 7E s i i 12 A~ 2028, B AF JHFRIE 10 L I L B Bk L R UL, 33K AR AT ) 2H 41
JUE LB E o L BRI B O L RUAE | R R L L v R R Dyl MR B % R T HALZH 2L (P<<0. 05)
FLR A ik i (8 3) . Horp, 78 5 Ik 88 0l b
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Fig.3 Tissue expression patterns of NKCCI genes in A. schlegelii
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Fig. 4 Expression patterns of NKCCI gene in tissues of A. schlegelii under acute salinity stress
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Abstract: To understand the adaptation mechanism of black sea bream (Acanthopagrus schlegelii) under sa-
linity stress,the bioinformatics analysis and the expression characteristics of NKCCI gene in different tissues
were carried out by using gene amplification, cluster analysis and fluorescence quantitative PCR techniques.,
and the expression mechanism of NKCCIgene under acute salinity stress was also detected. The results
showed that the open reading frame (ORF) of NKCCI1 gene was 3 504 bp,encoding 1 167 amino acids. The
predicted molecular weight of NKCC1 protein was 127. 9 kDa,and the theoretical isoelectric point was 5. 75.
The domain analysis showed that NKCC1 was a transmembrane protein and contained a typical Na’-K* -Cl~
cotransporter SLC12A domain, which was highly conserved in different species. Sequence alignment analysis
showed that the amino acid sequence of NKCC1 and NKCCla had the highest homology,which was 97. 8%.
Tissue expression analysis showed that NKCCI gene was expressed in the 12 tissues tested: liver, kidney,
heart, brain, eye,gill,fin, spleen, skin, intestine, gonad and white muscle of black sea bream,and the highest
expression was found in kidney, gill and intestine, and significantly higher than other tissues (P <Z0. 05).
When under low salinity stress, the expression of NKCCI gene in gill tissue responded rapidly to salinity
changes, while in kidney tissue,the expression of NKCCI gene was inhibited at different time points by both
low and high salinity stress. In conclusion, this study lays a foundation for exploring the mechanism of
NKCCI1 gene in regulating osmotic pressure and ion balance in black sea bream,and provides a certain techni-
cal theory for promoting the sustainable development of black sea bream farming industry.

Key wards: black sea bream, NKCCI gene,Na' -K' -Cl ,acute salinity stress,osmotic pressure
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