WEEKRSE 24(1), 52-61, 2011

B3m - BARBEOFRNERMERRS

A AV F ¥ XNVHFFEDOEFI#R-Fromn Gene to Computer Simulation—

¢ B B TR 23E2A 28 (k) 16 Fe~18 1

® 5 RKEERE (BEMW3 M)

& MEBMEE BT B (WHERE - - BRBEAR
WiE 8 (EEEEE - MRgEsEs)

o7 &

HEE

1. Wu Jie (PR ERE -

2. M 1 (EEEME -

3. BB BT (NRHEHE -

4 BRI WRBL (SIAVMERYE -
X ®HIT

i O (EEFEEE - MREE
A FEERF)

EREZEE L BRREFZHEDRN
MELEZENERFR T2z
L (RESFER] MEEBHEZES
BER) MEOTZDOFE 3EFEN
HESEHRELEOTHRET S,

Rk 2342 H 2 A (CR)16 Xk
WREHE (BEM3K) T W
FHRERE - WIT REEDFER
DHLETTA AV F ¥ INVHRD
B Hij %% —From Gene to Computer
Simulation-J] &\ 5 F—<= T,

52

YEIL fe (WRHZFEEE - RSN

TBEREBAR - &EBIZ)
e e B AR B AR ER Y - HiiR)
BIRENE - BIED
AmPHEE - #iR)

Wu Jie S5 (NRIZEE - BREH
NE - " EBED . v 1§ (AR
FHE - MRS REAREY - B3R,
FR BWEEE (NRFHEE -/
REBEAR B, FHE  RBHEEA
(LB K% - B EE - #iR)
WWHEBWE W, BEDONAEL,
FmXEERIN=,
BEHEHRRIICOER - B
HHLETIAOHERD V| WA
BREL (REZBEHR) ., N
R dE REFEERRER) &2
EDPDIERRERN RS, 5%
DF T2 DR T M2
WTOFHIYRELNT,



A weak dominant negative mutation of KCNQIQG269S affects protein

kinase A-mediated up-regulatioﬁ of Iy, channels and causes adrenergic

triggered long QT syndrome

Wu Jie'?, Wei-Guang Dingz, Nobu Naiki', Hiroshi Matsuura®, Minoru Horie'

Departments of Cardiovascular Medicine' and Physiology?, Shiga University of Medical Science

Congenital Long QT syndrome (LQTYS) is
characterized by QT interval prolongation in
the electrocardiogram (ECG) and syncope
due to torsade de pointes and ventricular
fibrillation. The syndrome is caused by at
least 13 types of gene mutations, among
which the KCNQIl gene mutations are
responsible for the LQT1 (often triggered by
adrenergic stimulations such as physical or
emotional stress) that can cause the
loss-of-function of Ixs channel encoded by
KCNQI1 and thereby the prolongation of the
QT interval. We identified a KCNQ1-G269S
mutation in 11 patients from 4 families.
Clinical data showed that most of patients
were asymptomatic. However, when
receiving exercise stress, QTc intervals of
some patient’s prolonged obviously. The
aim of present study is to explore the
possible  mechanisms underlying the
adrenergic-triggered LQTs associated with
G269S mutation. Thus, the G269S mutation
was made by using PCR based mutagenesis
and transfected into CHO or HEK293 cells
together with KCNEl by using
lipofectamine method. The whole cell Ik
mutant currents were checked up using the
patch-clamp technique. The results showed
that the G269S mutation decreased Ik
currents in a mutant concentration-
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dependent manner, shifted the IV
relationship of Iks currents to more
depolarizing direction, and accelerated the
deactivation time of the currents. In addition,
we found that G269S was a
trafficking-refractory mutation and that the
Ik reconstituted by the G269S mutant or the
co-expression of wild type (WT) + G269S
mutant lost their response to S-adrenergic
stimulation. The study results suggest that
G269S  mutation: (1) exerted weak
dominant-negative suppression effects on
KCNQ1 channel; (2) trapped KCNQ1 WT
subunits to form tetramers and thereby
altered their gating kinetics; (3) might be
associated with exercise-dependent
unmasking of QTc prolongation.
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