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Establishment and application of a cell model for LRRCS8A physiological charac-
teristic study

ZHOU Yan-Hong', ZHENG Kai’, XIA Zhong-Xue', JIANG Xiao-Ming’, DI Wen-Hui', XU Lian-Xiu',
YING Chao', HAO Feng""
'Laboratory Medical College; *Management College, Jilin Medical College, Jilin 132013, China,; *Pharmacy College, Beihua
University, Jilin 132013, China

Abstract: The aim of the present study was to establish a cell model of volume-regulated anion channel subunit LRRC8A and inves-
tigate the physiological characteristics of LRRC8A. The eukaryotic expression vectors of LRRC8A4 and YFP-HI148Q/1152L were
constructed and transfected into Fischer rat thyroid (FRT) cells by Lipofectamine 2000. The FRT cell lines co-expressing LRRC8A
and YFP-H148Q/I152L were obtained by antibiotic screening. The expression of LRRC8A and YFP-H148Q/I152L in FRT cells was
detected by the inverted fluorescence microscope. The fluorescence quenching kinetic experiment was done to verify the function and
effectiveness of the cell model. Then the cell model was utilized to study the physiological characteristics of LRRC8A, such as the
characteristics of anion transport, the opening of LRRC8A by osmotic pressure, the effect of anion transport velocity, and the effect of
chloride channel inhibitors on LRRC8A anion channel. The results of the inverted fluorescence microscope showed that LRRC8A was

expressed on the cell membrane and YFP-H148Q/I152L was expressed in the cytoplasm. The results of fluorescence quenching kinetic
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test showed that under the condition of low osmotic state, LRRC8A could transport some kinds of anions, such as iodine and chloride

ions. Osmotic pressure played a key role in the regulation of LRRC8A volume-regulated anion channel opening. Chloride channel

inhibitors inhibited ion transport of LRRCS8A channel in a dose-dependent manner. It is suggested that LRRCS8A has the characteristics
of classic volume-regulated anion channels by using the cell model of FRT cells co-expressing LRRC8A and YFP-H148Q/I1152L.

Key words: LRRC8A; volume-regulated anion channels; osmotic pressure; FRT cells
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Fig. 1. Identification of cell models. 4: FRT cells. B: The expression of LRRC8A in FRT cells. C: The expression of YFP-H148Q/

1152L in FRT cells. D: Merge. Scale bar, 10 um.
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Fig. 2. The opening of LRRC8A channel detected by fluorescence quenching kinetics test. 4: Detection of the opening of LRRC8A
in hypotonicity or isotonicity. B: Fluorescence quenching percentage of YFP. 1: FRT cells transfected with YFP-H148Q/I152L in
isotonicity. 2: FRT cells stably transfected with YFP-H148Q/I152L in hypotonicity. 3: FRT cells stably transfected with YFP-H148Q/
1152L and LRRC8A in hypotonicity. Mean = SD, n = 3. "P <0.05 vs WT+isotonicity group; “P < 0.05 vs WT-+hypotonicity group.



J M4 LRRCSAZH A ok sl J2 HL A R B T

F, LRRCSA Z¥AH ¥ MR B vl 18 2 #ia
B e A I A B I RE
2.4 FRTZAREH PR LRRCSA~EL 43 BIFRIE

RT-PCR H 3k 25 R 7w, 1~5 JKiE 73 5 75 157,
158,106 153 F1 370 bp P} Ix H B R [0 47 57 1 4% 7
B FE A B-actin 7EX B AR IE H B 260 bp 1) 57,
5K E G BR/NERF (B 3). 4R ERM,
FRT 41 g Py ¥ PE K38 LRRCSA~E.
2.5 BEEMLRRCSAABFREREMEFH
A

BURMMIBIE R, U TEBE, X%
WEEE AR AL IR FE gk (] 44, 1B 4C), #E7% LRRCSA
FEICFE BN, WS B8 sl i/ . S5 R,
LRRCSA iz il & 1 1 E 5 AR EE kA K,
BIERBE, HioEEBAK EAREE EIL R
310 mOsm/kg I, iz g R k.
2.6 BIEEXMLRRCSAMAE FEERNHAHEBEMY
fER

FH A 12 V8 W) B LRRCSA I, i N & Tl 55 1
PBS Z2 MR, RIGVEE K, FHX R OGIRE B2 T .
24 LRRCSA JFi;, AN 2 x PBS, AHXS 2 0mE
AR AERZERAN (E 4B), FEoRA MK E EBRE
I LRRC8A K []. 45 REW], &i& KX LRRCSA
o) 25 3@ A GER  RE PR

A
> Osmotic pressure
2 60000-
K Far——— Isotonic
£ — 12
Q
2 40000 — 1/4
8 116
7]
o — 1/128
S 20000
=
[
2
k] 0-
& L L} L 1
0 5 10 15
Time (s)
C
—_ 801
s
8 60
c
<}
@
o 404
g
K= 204
Q
c
S o
(¢
0 100 200 300 400

Osmolality (mOsm/kg)

Relative fluorescence intensity

559

2.7 EEFEEMHFILRRCSATTMAE FiE
EFRAER

A H (SEIHEIFRL) « AEBE, IIAARFE
W EUES FIE IE ) 57 NFA 5 NPPB W &, I
BT LRRC8A, F I Nal (1] PBS 221K,
FHOOF 9% ' 58 B 7= A AN [A) i B2 i 98> (&1 54, 5B),
PE7R R GV K 9 i 5 GRS 48 T R R B K.
S5 W], LRRCSA JTJHOREJE 5 S 1~ 3 411 1) 771

3. RT-PCR% € FRTAH i A 5 11 %A LRRCSA~E
Fig. 3. Identification of endogenous expression of LRRC8A-E
in FRT cells by RT-PCR. M: Maker; 1-5: LRRC8A-E; 6: -actin.
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Fig. 5. The effects of chloride channel inhibitors on LRRC8A. 4: Effect of different concentration of NFA on inhibition of LRRC8A

opening by fluorescence quenching kinetic test. B: Effect of different concentration of NFA or NPPB on the anion transport function

of LRRC8A.
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