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1 TGGCAMCTCGTCAGAACTCTTTGATCTATCTGCCCTGAC ARACAGT ACTGGTCTGCCAGT
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61 ARBTGCTACCTGGGCATCTCT GACC ARGGAGC AGTGT AT GAAGT ATGGAGGAC AGTTAGT
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61 T Y¥TCSMSLEZEKTPFIETT SZERTFTFT EPTAR
241 AETGAGGANGCTCATCASTGACTTTGCGATCATCTTGGCCATCCTCCTCTTCTGOGGGT
81 ¥Y¥RELTIOSTDTFAAIIULAIVLTLTFTLCTGYV
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Fig. 1 cDNA and deduced amino acid sequences of Oreochromis niloticus NBCel gene
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Fig. 2 Effects of salinity and alkalinity on serum osmolality of Oreochromis niloticus
SW refers to the saline water group; AW refers to the alkaline water group; SW&AW refers to the saline-alkaline water group;
* means significant difference (P<0.05) among different groups.
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Fig. 3 Effects of salinity and alkalinity on serum ion concentrations of Oreochromis niloticus
SW refers to the saline water group; AW refers to the alkaline water group; SW&AW refers to the saline-alkaline water group.
* means significant difference (P<0.05) among different groups.
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Fig. 4 Effects of salinity and alkalinity on gill carbonic anhydrase activity of Oreochromis niloticus
SW refers to the saline water group; AW refers to the alkaline water group; SW&AW refers to the saline-alkaline water group.
* means significant difference (P<0.05) among different groups.
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Effects of salinity and alkalinity on mRNA expression of Na'/HCO;

cotransporter and carbonic anhydrase genes from Oreochromis
niloticus

LIANG Congfei, ZHAO Jinliang, GAN Yuandi, WANG Fei, Thammaratsuntorn Jeerawat, WU Yong,
LI Chuanyang, LUO Mingkun

Laboratory of Freshwater Fisheries Germplasm Resource, Ministry of Agriculture; Shanghai Ocean University, Shang-
hai 201306, China

Abstract: To understand fish osmotic adjustment mechanisms in saline and alkaline water, the partial cDNA se-
quence was obtained from gills of Oreochromis niloticus. Physiological changes in serum osmolality, ion concen-
tration (Na', K*, Cl" and Ca®"), and gill carbonic anhydrase (CA) activities were determined, and C4 and NBCel
mRNA gene expressions under saline (10 g/L, 15 g/L NaCl), alkaline (1.5 g/L and 3 g/L NaHCO;), and sa-
line-alkaline (salinity 10, 15 g/L NaCl; salinity 1.5, 3 g/L NaHCOs3) conditions at different times (0 h, 6 h, 12 h, 24 h,
48 h, 72 h and 96 h) were compared. The results showed that serum osmolality, ion concentration, gill CA activity,
CA and NBCel mRNA gene expression correlated positively with the strength of saline, alkaline and sa-
line-alkaline stress. Over time, serum osmolality and ion concentration trends increased and then decreased. Os-
motic pressure insaline and saline-alkaline water was higher than that in alkaline water. Gill CA activity in alkaline
and saline-alkaline water was higher than that in saline water. Under low concentrations of stressors, CA activity
reached its highest level at a later time. Slightly higher NBCel gene mRNA expression was detected in gills under
high concentrations of stressors (P>0.05). Gill CA mRNA expression in saline, alkaline and saline-alkaline water
was increased, but the increase was more evident in alkaline and saline-alkaline water (P<0.05). The results
showed that CA and NBCel in Nile tilapia are involved in salinity and alkalinity regulation under osmotic stress.
The results provide a basic understanding of the physiological regulation during salinity-alkalinity adaptation.

Key words: Oreochromis niloticus; salt and alkline stress; Na'/ HCO3 cotransporter; carbonic anhydrase; enzyme

activity; mRNA expression
Corresponding author: ZHAO Jinliang. E-mail: jlzhao@shou.edu.cn



