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E  Mink FI3<EE [ 1 (MiRP1)J2 1 KCNE 3£ X 53 Bl 53 KCNE2 4Rl i B A7 — NS g M/ F B AR, R4
KCNE2 | {1 55 548 B8 % 5 e 8t 4% P K QT 1A 33 4 &5 (long QT syndrome, LQT6), {HILHUHIAHEE . LLAE 0 T 4F &0,
MiRP1 1 5 7] 41 1] £ ¥ {8 (transient outward current, 1,)ID)RE, XT4ERROHERE M RA EEMWIERN. IR
COS-7 Fik R R F A e ic s 720, WF5T 7 Wik LQT6 A S8 A8 4K I57T Fl V6SM X Kv4.3 il T REM 52, M
MiRP1 5 I, ThAE TR (K AR LQT6 Sl O 2 (i A L. 45 5K, KCNE2 5 Kv4.3 JLagik o xtiEsh e A4
BE S (TP T, A PR R 2R B 8, R i R AR IE A A, AL PR Kva.3 S I G I 5

I57T 5 Kva4.3 JLRIA WG, 1795380 )1 5 LR IE (K 53R P B #2008 Kv4.3 HOMERIA il 1, R ILN%k KCNE2 1)
fie “loss of function”, 1fij V65M [KIAEHI N 52 NIt AH I, St Kv4.3 [ 8) 72 Rk & P 0 5 5 KCNE2 i, [F I,
30 3 P UL R W) A, R DL 1Y 5 KCNE2 1) 2y §E— gain of function” . fHUt#fEi®, KCNE2 | 1, DhHEA 5 2 (K3 15
fEH, RAETE KCNE2 JEH FRAE, T Aok (VeSM)IE i& i# 55 (157 T)KCNE2 [ 1 BEHR T fig 1 ik 5048 1, 760 I rL e e P

R DTHR, AT C £ S8 5P T R AR R R

XgE KCNE2, WEAMEIHR, Kv43, K QT [MMILEE, R

ZR9ES R331.3%8

MinK #H 2% & 1 1 (Mink-related protein 1,
MiRP1) /&P KCNE2 & Mg i (1) 7 123 Mo
FRE/INy A E . BAR MIRP1 H A — sy
B, BMERIEIFARAMERE, (HEEEN B
AL 2 A2 5 0 i 3 E HAV (action potential,
AP)JE B L s RV PROE TE 1Y) o WS, 41 HERG
(R %E 3R R B FE YR, rapid component of delayed
rectifier potassium current, Iy, [f] o W35, Kv4.2 Fll
Kv4.3(Ik [ 41 [ B L3, - transient outward current, 1,
M) o 7 HE) P KVLQTL (2 4 38 4 0 B HL i, slow
component of delayed rectifier potassium current, I,
1 o M) BL K HON (20 I B2 4 08 30 HE 3, funny
current, I; %) o WIE)ZFEPR DI RERS A S1EM . KA
7E KCNE2 & A | [y 5€ 4%, £ 4% T8A. QO9E.
MS54T. I57T. V65M. Al16V %5057, 5[ 6 L5
e QT [ 255 %iE (long QT syndrome, LQT ),
RKIAOE AP IEK, RABIENEE MO AR 1)
PSS S 1, R MIPR17E Oy JIE S AE FLA HE 1k

DA S ARFF O AR Ve AR R AR, Lu S50 5T
T T8A. QO9E Fll M54T | HERG 18 1t Hi it LA 12 ¥
TERURIE 1980 ) 2R PR R s, R 3 R A 4k
)% HERG I I8 (1) '] 42 3 J) 247 W] S 1) 5% Wi
Isbrandt 254 JE T V65M it HERG i JE 1) 2k
. XL TTAEXRS T ] LQT6 R AN BAy H %
(7 . (E T MARP1 S Fi P A9 gt I 3 32 )
ZVER, DL i 18 (1)1 7 S A Ha A T
PAS O AR E PR IVE T, A I A oA 5 4
W] LQT6 MR ANLH]. DAAERIBFT R, KCNE2
5 Kv4.2 7EAEH TV O BEZE 0 L 30k, 918 Kv4.2
(RIS A R, I T R I AR 1195 i A T )
A2, 75 COS-7 4 My 321k & 48 K I KCNE2

* [H K AR A4 T I H (30570418, 30570940).
o JLJE] B — 1R

ek I THIE R .

Tel: 020-61648465, E-mail: jieliu@fimmu.com

Wk H3P: 2007-05-12, #:32 HIM: 2007-08-15


mailto:jieliu@fimmu.com
http://www.pibb.ac.cn

2008; 35 (2)

XI3Ci8%: KCNE2 YA ZE{K IS7T #0 V6sM *F Kvd4.3 i@ iEThaERY AT

*181-

Kv4.3(NFURENY) 1, 1 32T o W0 3E) H A ALK i
TAER. T LQT6 AH2C ) KCNE2 58748 {456 Ik ]
) L L, AT AE D oA WAk, PRtk % T
fE B9 KCNE2 [ P Ff 5 48 4& 157T A1 V65M X}
Kv4.3 SEE M5 1EH 22480 LQT6 R4
NN

1 MR57E

1.1 k5

Lipofect AMINE2000 #% %% 71 & (Invitrogen),
Dynabeads M-450 CD8(Dynal Biotech Inc), [k £ [1
filf. ATP(K). RKA&%Z % . HEPES(Sigma), DMEM
BSR4 L (Hyclone). B VS 8 7 I it A\
c-myc-tag PLiA. HRP 5GP 1gG Prik. 1k
22 R IGIR A (Cell signaling), L J# 5 50 F% Pt B-actin
PiA(Calbiochem). HA4 5 MR 4 H 4 4.
1.2 COS-7 kKIS FFFAGE L

COS-7 4L (3 H ATCCO)AE KA & 10%]13 4 1.
JH(FBS)[") DMEM #5734k, & T 37C, i 5% CO,
RS FEFE. #EYLHT 24 h ] 0.25% S i 1L 41 i
DA 1x10° (1% B b T Foe 4l 471 0.5 emx0.3 cm
PRI 35 mm Petri £5 35101, 24~36 h J5, 40U
7E i 3% v b A K % FE (confluency) 1A | 85% ~
90%, ¥ CD8(0.2 wg) Al Kv4.3(2.3 png) it ki DNA
LU AT — Fl R DNA (2 wg): WT-KCNE2,
I57T-KCNE2, V65M-KCNE2 JL [ i A & 2 ml
AT 8 9% L5 e 40 M, Kva.3 #EE7E pcDNA3 Ji
Fi, KCNE2 WT Hl 58 4% {4 (c-myc Fr i ) ¥4 g 7
pAlter MAX Jitki (3 it A7 iRi 3424 26 1] VCU K
2% Dr.Tseng & ), Kv4.3 5 B 4 A ol 58 Ax #Y
KCNE2 [ BE /R BELL A 10 1. #5443 57 R A
LipofectAMINE 2000, /5724 R 1 £ 158 B 1.
1.3 Western blotting 7I|Z£ KCNE2 &H&RIEE

Bk 24 h J5, F 4°C A1 PBS Peik 4l 3
W N 120 wl 4i f 24 % ¥ (25 mmol/L HEPES
pH 7.6, 137 mmol/L NaCl, 2 mmol/L EDTA,
1 mmol/L EGTA, 3 mmol/L B- H W i i 2f .
1 mmol/L Na;VO,, 1% Triton X-100, 1 mg/L
aprotinin (#J ik &), 1 mmol/L PMSF), #K I %4 fi#
30 min, FEIFERIEAIH, B2 1.5ml #0458, 4C
120001/ min &0 15 min. H{ L35, 98°C & Atk
5min, {7 12% SDS-PAGE, # PVDF Ji£(0.45 pm,
Millipore, USA) 45 min, #RJ57EEH T ( 5%t
Wykr+ TBST ) & FEA 1.5 h, Pz J5 5

A BROUR B T BE BTN e-mye-tag PUAA (10 1 .000) Fl
BB 5e BT B-actin PLAA (115 000) 1ER—HL4C
i E LA, M HRP G S0 IgG ik (1:
2000) 4 —¥i, =i NIFE 1 h, 183 E Kodak
IS2000R % ThEE#AL R G KA G EAT 0 #T
14 BHEEIE

A EE Y 24 h J5 N CDS8 i 44 &b B G EE
TEERAL FH AT 2 0.6% FBS (1) PBS WH vE Sk, %
YN RS B REER A0 MO AT rEL A SRS, R
H 25 E Axon 2w il F #E UK 4% Axopatch 200B,
DA i s oy A s re . A0 B A R A
£ R (mmol/L: NaCl 126, MgCl, 0.5, KClI 4,
CaCl, 2, HEPES S5, #i%j#% 1 /L, pH 7.3), Witk
785 WA (mmol/L:  KOH 120, K& 4% 120,
KCl 20, ATP (K) 10, EGTA 10, HEPES 10,
MgCl, 1, pH 7.3) AKJEFRPTA 2~5MQ , 7=
F(22~25T )M Clampex 7.0 42101 IR ik A7 T
H o/ B 23 #
1.5 HIESHFSEIT

95 2> Mt K Clampfit 6.0 F1 Peakfit.
Sigmaplot. Excel S8 0F. £t ves £, KH
ANOVA AR 2 5%, DL P<0.05 1E 0 2R T
EMESR .
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2.1 KCNE2 4 BMRTAELRIEE LR

O T e KCNE2 PRI 94844 157T Fl V6sSM
JETT % KCNE2 85 Rk, FRAT R e =40 #r
TULUF 4 41400 KCNE2 fE (A RIA 8. a. HphE
ik Kv4.3 (control), b. Kv4.3 fil KCNE2-WT 4t %
ik, c. Kv4.3 Fl KCNE2-I57T ik, d. Kv4.3H1
KCNE2-V65M FE 383k, Wil 1 frox, HphRik

T KCNE2

2 3 4
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Fig. 1 Expression of KCNE2 protein in COS-7 cells
transfected with wild type or mutant KCNE2
Representative Western blots of KCNE2 and 3-Actin in control (without
exogenous expression of KCNE2), KCNE2-WT, KCNE2-IS7T and
KCNE2-V65M expressed cells. 7: Control ; 2: KCNE2-WT ; 3:

KCNE2-I57T; 4: KCNE2-V65M.

B-Actin
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Kv4.3 4 Jl G 85 1 4y, HoAR 3 41 fE 25ku
HWRAEATEN, SA2 & AR EE LY
W25 U I57T A1 V65SM 1 B 98 A8 44 AN 5% i
KCNE2 [ A RRIE R, HERERE, 157T &
1545 AL B AE WT 1 VOSM 45 I iy, 3X
A fE 1% 284 S T KCNE2 S A %, N
T8 E L PR T3PS A AT K.

2.2 I57T A V65M Xf Kv4.3 BB B IR ZEFD
FHATS

A -80 mV, 45T 200 ms. +60 mV |
W 3 +60 mV I IEIE F L (pA), B HE IR JE R
DL fL 2% (pF) £ HY L9 %5 & (pA/pF). Kv4.3 Huih
95 I IR 25 B R (358.31 £158.75) pA/pF (n=5),
Kv4.3 Fil KCNE2 £t 3% 15 W3 % B 7 P B¢ Ik
((287.96+52.76) pA/pF, n=6), {H _3H LGl %%
F(P>0.05). KCNE2 [F54844 157T A Kv4.3 18
RTINSl (A (BN W2 A iy 994
((224.15£26.17) pA/pF, n=5, P> 0.05), il V65M
M Kv4.3 HL L2 2 0 35 B IK ((119.78 +44.17)
pA/pF, n=7, P <0.05).

Kl 2a Bo~, ¥ Kv43+KCNE2-WT. Kv4.3 +
KCNE2-I57T Hil Kv4.3+KCNE2-V65M 1£+60 mV H,
FESRPECT B AR ) P R B R 4 31 5 Kva.3 HL IR TR
JEEAH [R) R/ S 7R (e eyl 2. KCNE2 W S 1
Kv4.3 T8 HE ARG 8l 7%, Kv4.3 F1 KCNE2
LR IEIETELE+60 mV JIT 7™ A= HL I I8 30 W AE 1) I8 (7]
(time to peak, TTP )4 (15.92+1.09) ms (n = 5),
1% T Kv4.3 il 8 A B 0 AE (19 1 (8] 7TP:
(4.82+0.32) ms, n =135, P <0.01. KCNE2 5 {§
Kv4.3 I8 38 HL L 80 I () B S oche,  Ho LU 3
W2 I I 1A) Tys H1(23.70+1.81) ms 14 £ (66.33 +
8.40) ms, P <0.01([% 2b). I57T XJiliE5) J) 2415
M 55 Kv4.3 R L I AHAL, TTP F Tys 53 1A
(4.25+0.39) ms £1(16.63+3.90) ms (n = 5), 5 Kv4.3
FMRIAR ) TTP R Tos ol 2R, (HI BT
Kv4.3 Fil KCNE2 3181 TTP F1 Tos(P 32 < 0.01).
Hl P&, V6sM XHBIES) I 2#EH 5 157T 1
MR, AAUE TTP R Tos B 510 (30.14+
5.46) ms A1(110.71+19.59) ms) ¥ & & T+ Kv4.3 Hgh
FIEWE I P<0.01), 11 H & Kva3 Al
KCNE2 L3519 TTP 1 Tos, b TTP AEWA 2
F] A7 2 2% 72 7 (P < 0.05).
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Fig. 2 Effects of WT, IS7T or V6SM-KCNE2 on
activation and inactivation kinetics of Kv4.3 current
(a) Superimposed current traces were recorded at +60 mV from cells
expressing Kv4.3 alone, Kv4.3+KCNE2-WT, Kv4.3+KCNE2-I57T, or
Kv4.3 +KCNE2-V65M. The displayed gain was adjusted so that peak
current amplitude matches each other. (b) Average of time to peak
(TTP) and half time (7)s) of decay. ** P<0.01 ys Kv4.3 alone, #P < 0.05
vs Kv4.3+KCNE2-WT, # P < 0.01 s Kv4.3+KCNE2-WT. I: Kv4.3
alone; 2: +KCNE2-WT; 3: +KCNE2-157T; 4: +KCNE2-V65M.

2.3 I57T #0 V65M *t Kv4.3 JBil B [ERF K&
opA10)

Bl 3a A7 LAl A Kva.3 v H AR I 2K 3 1 H
D KA R BIAE-80 mV, AT 2s, M
+30 mV FFLHLL 10 mV 9% -120 mV [ 4 4F Lk
(Vo) Hl%, ARJ5 R 2 4+60 mV, 200 ms, &
+60 mV I FLJRIEAE. LAV, 100 mV ISR FLIE A
1, B v, A% IR (fraction available,
FA). X} FA fil v, #47 Boltzman #8145 : FA=1/{1+
exp[(Vi=Vos)k]}, THHEHPFERIGHE Vs AR
k. P 3a 7Rk, KCNE2 fif Kv4.3 Hi He A0 1 2k 75
MG IE A7, Kva3 HaRIE N Vs h(-52.45+
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1.61) mV, n=5, ifij Kv4.3 5 KCNE2 J:&iLH Vs
N (-43.52+1.64)mV, n=6, P<0.01(/l 3b). k1H
Wl 2z M LW R %7, Kvd3 iR IE RS
KCNE2 JL 3 ik I 43l 24 (4.96£0.37) F1(5.31£0.22),
UL KCNE2 AAr Kva.3 13 Fik k. 157T fif
HA R A 2 3% 1T 28 B S0l Kv4.3 H IR AR P 2R3
thek, HERHRMMABEL, Vs A (5782
3.89) mV, n=35, HHEMKIAN Kv4.3 LI & %=
S, HILAE B KT Kva.3 5 KCNE2 L3Rk ()
Vos (P <0.01). M2 Kv4.3 5 KCNE2 tL %Ki iE
T, V65M A Hy e Aft 11 2% v ith 26 1) 1 )7 m F& A7
Vos M (=35.59£1.04) mV, n =6, HAEYENT
Kv4.3 HRIE N Vs (P < 0.01), # Kv43 5
KCNE2 R I5 1) Vs Wi/, R Z 5255 X
(P=0.07). I57T F1 V65M X}l i 11 k i R FE A

W] 5.

@ A
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Fig. 3 Effects of WT, IS7T or V65M-KCNE2 on

voltage dependence of Kv4.3 inactivation

Vos/mV
N
S

(a) Voltage-clamp protocol (right upper panel) was as follows: from V,
of —-80 mV, conditioning pulses (V) were applied for 2 s from +30 mV
to =120 mV in 10 mV decrements. Each V., was followed by a test pulse
(V) to +60 mV. Peak current amplitudes during V, pulse after various V.
levels were normalized to that after V. to -100 mV. This gave an
estimate of fractions of channels available for activation after various V.
levels. O— O : Kv4.3 alone; A—A : +KCNE2-WT; @e—e@ : +
KCNE2-I57T; O—0O: +KCNE2-V65M.(b) Average of voltage of half
inactivation (Vys). ** P < 0.01 ys Kv4.3 alone, * P < 0.01 ys Kv4.3+
KCNE2-WT. ]: Kv4.3 alone; 2: +KCNE2-WT; 3. +KCNE2-157T; 4:
+KCNE2-V65M.

2.4 I57T #A V65M Xt Kv4.3 BB N KIEFIRELF
Ed:0bAln

Kv4.3 388 7E LM AR oS Jo T RS, A
D] 380 e S B AT AR 2 — s () J P P UK sy, B
BRI, IR EIER S, HARIARRE
HIKF,  EE 4t IEE I (overshoot) LS, R PR IR
TR T RIS AT . AR T X0 R 25
(pulse) (V~ V, +60 mV) R ¥, v, 2 v, i1
(V,-V, interval) )\ 12 ms 3| 1 s #5384 (& 4a WK
FHD BRAN Kva.3 FRRIE N, V-V, A 12~192 ms
19 T) Y R TE RS ), W V. v, R
P AL A P Py, L Py / Py LA R B IE S

(a) 60 mV 60 mV

200 400 600 800
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© 400
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£ 200 .
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Fig. 4 Effects of WT, IS7T, or V65M-KCNE2

on Kv4.3 restitution
(a)Typical current traces of Kv4.3 recovery from inactivation during
V-V, (recovery) interval ranged from 12 to 192 ms. The upper panel
demonstrated the voltage-clamp protocol: double pulse (V, and V,) each
to +60 mV for 500 ms applied once every 10 s. (b) Time course of
change in P,/P, against V|-V, interval. P, and P, are peak current
amplitudes during V, and V, pulse. The V-V, interval ranged from 12
to 1 000 ms. @—@: Kv4.3; O— O: KCNE2; v—V: I57TT; A—A:
V65M. (c) Average of time constant (7) of recovery. 7 value was
estimated by one exponential fit. * P < 0.05, ** P < 0.01 »s Kv4.3
alone. /: Kv4.3 alone; 2: +KCNE2-WT; 3: +KCNE2-I57T; 4: +
KCNE2-V65M.
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HLIR AN RIS I SRR L. LA V-V, interval AR
Fr, Pyl PP ARFRE IR 22 (&] 4b), X P,/
P, F1 V-V, interval (¢) #E AT S 55 2 5« PY/P=A x
(1—exp (=t/ 7))+(1-A), I H 8 T8 P 5 I ] 4
7. B 4c Wk KCNE2 i Kv4.3 Mg Ak & (1)
FEIm A, W RE B - B K43 5 ER A 1
(193.43+17.98) ms [% 4y (137.42+18.14) ms, n =7,
P<0.05. KCNE2 5[ Kv4.3 HIL B 2 11568 5 L
%. 5 WT ML, 157T 9812 Kva.3 KRGk,
P SZ e 1 I 8] 5 4 7 4(230.33+75.08) ms, n =
4, {H5 Kv4.3 Fil Kv4.3+KCNE2-WT #{ LL &R = i
FHYEE . 1 VesM 5 WT A1 Lk fg ik — 25 ik
Kv4.3 MG R, P52 ih e 1R N 18] 5 25 7 oA
(100.75+10.85) ms, n =4, HKE Kv4.3+KCNE2
-WT AL TE 2 A X, HBE /T Kv43,
P<0.01.

3 it it

Wk [F) 470 1) B PO T, o — 0 L S A4 2 1 48
TEH, AT LA S, HLAT PR s A
BURISIRENE, D&M % AP AR AL 1 I 322
BRHLL. TR e TR S AR AR 2 I A PR 5 e (1]
B A e R T AP AR A g 5. £
OB R O3 S5 B4 R R L, DhAe R T
W, ETDEOE AP K, ki SEEEOHRE
KA E AP Tseng S5P7E JTUME O -REZH 1
RY KR, MIRP1 X Kva4.2 f30E fl 3 1145 5
F12 A BRI R A B SR 1, A 3R
RO E T, HRAERYE. B, Al 7E o LRE 2
FORASE T A B MiRP1 R IA D, S 51k H R A 6t
P B JE T Th A OO I R RO PR, R
MiRP1 2y e nT LU 028 AP [RJE R4k i 52 O
LS E P, IS | RSSO = O

Kv4.3 JE NFURBIY) 1, ()2 o WA, JAT]
DAAE (1) AR 2R A B 5T 48 COS-7 48 il & & I,
MiRP1 % Kv4.3 1133 15 1 F 5 X Kv4.2 (5 i 28 46
INEI EEL) o L) JEACL, AR T 3 S
FVRAE A% H AR (1) RS R 2B IE BT, [T
TR 1 I RTE AL Rk, MiRP1 [ A &
NFUKEY) 1, 1A T EL 5.

5 MiRP1 WT AHEL, I57T %} Kv4.3 3005 A2k
TSN IC I R, R AR R AR AEAN R AR
ERBAL, R B 5 AL (~ -5 mV). It
Ab, 157T 5 Kv4.3 HL3 05 T8 18 MR 38 o 52 4

Kv4.3+MiRP1 il W] 21, L2181 Kva.3 Hph
FEHEE. Kk, AT, I57T & “loss
of function” 4%, #’KT MiRP1 WT X I, [P 15
EH. 5 157T AEH NI A Je, V65SM %) Kv4.3 ]
P 1AW R g, HoJ7 5 MiRPL WT —
;, RICHIE— DS Kva.3 B0% 5 Jm 1,
CIRSSUBCIE Va3 i Ry g o R A Y S T 2 2
(~+15mV), [FEEPmE N REFRE. 5
MiRP1 #HEE, V65M Xf Kv4.3 [ 15 4F H fE ik, [
JEfE—Ff “gain of function” ZE4%.

I57T F1 V65M X Kv4.3 il i oG 5 K35 8h )
LRI BRI 22, (e AR RES |
i LQT ZEAIE? 1, X AP otk vk T I i
FE WE RIGLLRIRE S Z MR, SR R 2R
GAER G WA 1, DhRe I, Kol AP 4K, gkif
SHLQT L4, VOSM i Kv4.3 HL W %5 FZ /),
NS IhRE s H ) — 7 e M AEE AR RE R
JE A S3E LA SR E A, RSP T8 TE 1)
DhREAT LA/ER. IS7T Xl iE Th e th R Bl 1E &
PO T, — g T Bl iE 2R (I
W S ARG P 2R 35 AR Ik A7 1) A 67 LA R el 1 1 T A R
WA, AT R UREE D RE, e R I PR
TG SVER]. B, PIRRSEARR) Kv4.3
I L JE . WS RIS ) R A
(P& SnT Bess e M L, I EhRE.

ARG S S5 AP i v s A
WEY A NG AP IEK, Ml S B LQT. H
&, DMEMBFURILCIS & HERG(3 #] AP 5K
A 1R 3 R R AR P B OB ) D) B2 R I (loss of
function) i /& |1 (gain of function) ] 5423 g 5|
LQTUM. [k, FRATHAGEHEER 157T 5 V65M L
WL, I TTRENE. JEi8 157T F1 V6SM s ik
ST N L, IR, E SR 1, AR — 808 2 A
K AT S R 2 A ER R T e s 1, H, A
WotEEE, 5hkE LQT.

AR VE 2, MIRPL 6 At JL A v s 4 i
PEMHEE A HIEER, LQT6 AH5¢ MiRP15E74E
AT I AL FE AR A T 8 O 3 (1) B R A S Do I R
SEPEWMATRE M, KR TRATE 2 K B AR,

s % % i
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Functional Regulation of Kv4.3 by IS7T and V65M, Two Kinds of
LQT6 Associated Mutations in KCNE2"

LIU Wen-Juan™, DENG Peng”, CHENG Wei-Wei, DENG Jian-Xing,
PAN Bing-Xin, JJANG Yong, LIU Jie™

(Department of Pathophysiology, Key Laboratory of Shock and Microcirculation of Guangdong Province,
Southern Medical University, Guangzhou 510515, China)

Abstract
mutations in KCNE2 have been identified in patients with long QT syndrome (LQT6). However the mechanism by

MiRP1 is encoded by KCNE2, which contains a single membrane-spanning domain. Inherited

which KCNE2 mutations increase the risk of arrhythmias in patients remains unclear. Previous work has reported
that MiRP1 plays an important role in regulating transient outward current (I,,) function and maintaining the
ventricular electrical stability. The role of two kinds of long QT syndrome (LQT6)-associated mutations in
KCNE2, I57T and V65M in regulation of Kv4.3, the major o subunit of I, was investigated in COS-7 cells to
elucidate the mechanism for pro-arrhythmia induced by these two inherited mutations. The results demonstrate that
coexpression of KCNE2 with Kv4.3 slowed the rate of activation and inactivation, and caused a positive shift of
voltage-dependence of inactivation of Kv4.3 channel. Moreover, KCNE2 accelerated recovery of Kv4.3 channel
from inactivation. This is in agreement with previous study. In comparison with the effect of wild type KCNE2,
I57T exerted no significant effect on Kv4.3 gating kinetics and recovery property. The phenotype of I57T and
Kv4.3 coexpressed channel was similar to that of Kv4.3 expressed alone. In contrast, V65M enhanced all the
effects of KCNE2 on Kv4.3,

voltage-dependence of inactivation and faster recovery from inactivation versus Kv4.3+KCNE2. Furthermore,

including slower activation and inactivation, more positive shift of
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V65M dramatically decreased Kv4.3 current amplitude. These results suggest that I57T causes “ loss of
function” while V65M results in  “ gain of function” of KCNE2. It is therefore proposed that KCNE2 is an
important modulator of I,,. LQT6-associated mutations in KCNE2 may perturb the contribution of I, to electrical
stability in the heart through changing KCNE2 regulation of Kv4.3, predisposing the heart to arrhythmia under

certain conditions.
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