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Effects of Low Salt Stress on Ion Transport in Pyropia haitanensis

XING Lei, WANG Wenlei, XU Yan, JI Dehua, XU Kai, CHEN Changsheng, XIE Chaotian
(Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: From the perspective of real-time dynamic transport of ions, this paper analyzed the strategy of
P. haitanensis in response to low salt stress. The results showed that thallus absorbed K* and Na® to maintain
its own homeostasis under normal condition. However, under the low salt stress, the Na* of the thallus was sig-
nificantly effluxed to actively respond to the external hypotonic environment. At the same time, although there
was some loss of K in the thallus, it was significantly lower than the K™ efflux range under high salt stress, so
that P. haitanensis could maintain a higher K*/Na ", thus ensuring that P. haitanensis could adapt to salinity
5. However, the addition of the Na®/H ™ antiporter inhibitor amiloride did not significantly inhibit the Na* ef-
flux of thallus, indicating that under low salt stress, thallus does not drive Na*/H ™ antiporter through the plas-
ma membrane proton pump to expel Na® out of the thallus, but may expel Na® to the outside of the cell
through nonselective cation channels. At the same time, the flow rate of K* in the thallus was not affected by

the plasma membrane proton pump inhibitor sodium vanadate, which indicated that the loss of K* in thallus

[Y7=HEA] 2020 -01 —08

(4T H] HEFARB ¥ EHLFELSTE (41806185); HEB HAR LS FEMNF L 4T H
(2018J05069) ; FARAL M = b B AR MR R LI 4 % B H (CARS -50)

[EEB/N] W& (1994—), 5, Wit @EEE. R (1977—), B, #4%, NFilEAEmEAMR, E-

mail ; ctxie@ jmu. edu. cn

http : /xuebaobangong. jmu. edu. cn/zkb



©2- R (ARBIERD) 5526 4

under low salt stress was not accomplished by depolarizing activated outward channels. Therefore, from the per-
spective of ion dynamics, this study proved that there was a significant difference between the way of removing
sodium and retaining potassium from P. haitanensis under low salt stress and responding to high salt stress.

Keywords: Pyropia haitanensis; low salt stress; ion transport; nondestructive micrometer technique
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Tab. 1 Correction liquid,test liquid formula and concentration

KFR c¢(NaCl)/ ¢(NaHCO;)/ ¢(KCl)/ ¢(Na,SO,)/ ¢(CaCl,)/  ¢(MES)/

Name (mmol'L_l)(mmol'L’l)(mmol-L_l)(mmol-L’l)(mmol-L’l)(mmol-L_l) pH
Na " 0.5% AT test fluid 0 2 8 0.1 0.1 0.3 7.5
Na* % IEW 1 correction fluid 1 0 0.8 8 0.1 0.1 0.3 7.5
Na* B IEWE 2 correction fluid 2 7.8 2 8 0.1 0.1 0.3 7.5
K" M test fluid 360 2 8 0.1 0.1 0.3 7.5
K" ®IEW 1 correction fluid 1 360 2 10 0.1 0.1 0.3 7.5
K* ¥ IEW 2 correction fluid 2 360 2 1 0.1 0.1 0.3 7.5
H* AT test fluid 360 2 8 0.1 0.1 0.3 7.5
H* #IE# 1 correction fluid 1 360 2 8 0.1 0.1 0.3 7.1
H* B IEH 2 correction fluid 2 360 2 8 0.1 0.1 0.3 8.1
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Notes:Positive value indicates that ions flow out of thallus,while negative value indicates that ions flow into thallus,

the different letters between groups indicates significant differences (P<0.05).
B 1 #HEMELET NaRETHER
Fig.1 Changes in the flux rate of Na* ions under low salt stress
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Notes:Positive value indicates that ions flow out of thallus,while negative value indicates that ions flow into thallus,
the different letters between groups indicates significant differences (P<0.05).
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Fig.2 Changes in the flux rate of K* ions under low salt stress
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Notes: The red and blue dashed lines represent the error bar range between values at each time point, positive
value indicates that ions flow out of thallus,negative value indicates that ions flow into thallus,the different let-

ters between groups indicates significant differences (P<0.05).
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Fig.3 Changes in the flux rate of H* ions under low salt stress
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