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Fig.1 Plasma concentrations of total free amino acids (PFAAS) in Leuciscus waleckii exposed to different alkalinities for 22 days
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Fig.2 Plasma concentrations of total free amino acids (PFAASs) in Leuciscus waleckii exposed to different alkalinities for 60 days
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Tab.1 Plasma concentrations of essential amino acids in Leuciscus waleckii exposed to different alkalinities for 22 days and

FRERTEMTNL

60 days
22d 60 d

amino acid 3 45 mmol'L' 18 mmol'L”" 30 mmol-L™ 50mmolL!  245mmolL' 18mmolL'  30mmolL' 50 mmolL'
Ser 17.95+2.59  21.26+2.88 16.65+3.96 16.43+3.16 17.9542.59  22.40+4.15  13.23+2.64 27.68+6.00
Thr  23.75£2.76  33.37%2.06 25.59+2.07 24.04+2.43 23.7542.76  19.96£1.70  20.07+1.77 31.52+8.09
Lys  110.38+9.49° 71.54+5.34"  94.56x11.63™ 125.97+14.09" 110.38+9.49°  41.63+4.93"  55.82+7.95®  79.55x11.24°
Met 16.06£0.73°  8.43+1.00°  11.03+1.85" 10.99+0.90° 16.06£0.73  16.70+2.57  16.15+2.74 16.35+2.60
Val 70.05+2.67°  88.02+7.02°  121.55+6.35° 99.11+7.29° 70.05£2.67  56.68+9.96  67.28+3.49 76.38+8.46
Ile 43.82+1.55° 37.4+2.98° 67.7143.76° 58.21+5.19° 43.82+1.55  22.04+4.16  27.91£2.69 44.35+3.11
Leu 72.61£2.55°  56.44+5.09"  111.67+7.55° 97.36+8.77° 72.61£2.55  46.88+£9.00  64.57+4.87 78.71+6.75
Phe  22.21+1.83* 25.55£1.72°  37.91+5.87° 26.27+1.80° 22.21+1.83  30.10£7.57  28.97+1.38 38.21+10.49

(P<0.05).

Note: Different lowercase letters denote significant differences between different alkalinity groups for 22 d or 60 d (P<0.05).

R2 FRBETREFRMNELRESEMRELTIERSE

Tab.2 Plasma concentrations of non-essential amino acids in Leuciscus waleckii exposed to different alkalinities for 22 days

R

and 60 days
22d 60 d

amino acid 2 45mmolL' 18 mmolL' 30mmolL'  50mmolL' 245mmolL' 18 mmolL’ 30 mmol-L! 50 mmol-L"!
Ser 17.95+2.59  21.26+2.88  16.65+3.96  16.43+£3.16  17.95+2.59 22.40+4.15 13.23+2.64 27.68+6.00
His 10.21£1.21°  5.70£0.25"  5.00£0.70"  5.30+0.45"  10.21+1.21° 8.97£1.60°  14.2242.00° 11.71+1.73¢
Asp 51.65+3.28  74.61+8.37 61.30+12.68 54.15+4.38  51.65+3.28 56.86+6.71 49.40+4.94 79.31+15.81
Glu 14.4542.45°  4.76£0.62"  9.92+1.27"  8.67+0.99"  14.45+2.45 6.64+1.69° 8.43+1.81" 7.4242.26°
Ala  112.06+£7.57* 129.63+9.14" 177.38+8.35" 188.11£17.03° 112.06+£7.57  94.95£5.92°  138.46£16.84"  180.53+32.97"
Pro 11.17£1.42%  93.75£17.25" 75.50+20.54° 47.26£14.21° 11.17£1.42"  266.3+49.89" 228.21+38.13°  280.18+157.88"
Cys 19.47+2.00  32.16+£2.78 24.20+1.82  30.65+1.19  19.47+2.00 27.29+5.13 25.95+3.46 22.51+3.21
Tyr 36.7044.01% 21.73+3.23" 38.96+8.35° 21.74+1.97"  36.70+4.01 19.47+4.40 24.75+2.78 32.5446.66

(P<0.05).

Note: Different lowercase letters denote significant differences between different alkalinity groups for 22 d or 60 d (P<0.05).
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Changes in plasma free amino acid levels in Leuciscus waleckii ex-
posed to different environmental alkalinity levels

CHANG Yumeil, HE Qiangl’ 2, SUN Yanchunl, LIANG Liqunl, SUN Xiaowen'

1. National & Local United Engineering Laboratory of Freshwater Fish Breeding; Key Laboratory of Freshwater
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Breeding and Germplasm Characteristics on Special Habitats, Chinese Academy of Fishery Sciences; Heilongjiang
River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;

2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Leuciscus waleckii is a cyprinid in the subfamily Leuciscinae and is distributed widely in rivers and lakes of
Northeast, Northwest, and Northern China. A unique feature of this species is its resistance to high alkalinity, which
allows it to survive and adapt to the extreme environment of Lake Dali, Inner Mongolia, with carbonate alkalinity >
53.57 mmol/L (pH 9.6). Previous studies have explored the mechanisms of the extreme alkaline tolerance using
physiological, chemical, population genetics, and transcriptomics methods. We assessed the effects of acclimating L.
waleckii to different environmental alkalinity levels and exposure times on plasma free amino acids levels. L. waleckii
juveniles were acclimated to alkalinities of 18 mmol/L, 30 mmol/L, and 50 mmol/L for 22 d and 60 d, and plasma lev-
els of 15 free amino acids were examined and compared between the different alkalinity groups and the control. The
results showed that total plasma free amino acid contents increased with alkalinity and exposure time, and that the lev-
els of nonessential amino acids changed the most. Among the nonessential amino acids, proline and valine contents
increased significantly with increasing alkalinity (P<0.05); proline increased 23 times more than the control in the
50 mmol/L alkalinity group. These results suggest that amino acids play an important role as an energy source during
acclimation of L. waleckii to high alkalinity conditions.
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