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Biophysical Characteristics and Clinical Correlation of GJB1
Mutations in Charcot-Marie-Tooth Disease Type X1

Yi-Chung Lee, MD, PhD*1.23

Pei-Chien Tsai, PhD"23, Yi-Chu Liao, MD, PhD'2, Kon-Ping Lin, MD"2, Yo-Tsen Liu, MD, PhD*!2

1Department of Neurology, Taipei Velerans General Hospital, Taipei, Taiwan, 11217:2Department of Neurology, National Yang-Ming University School of Medicine, Taipai, Taiwan, 11221

Ini

characteristics of GJB1 mutants and their

Methods.
Patiants

troduction

Charcot Maria-Teoth dissase typa X1 (CMTX1), which = ceused by mutstans in the gep junction (GJ) protein bats-1 gene (GUAY). i the

g#cond most cammen form of Charcet-Marie-Tooth dscase (CIT) (GUB7 encodes the GJ bata-1 protein (GJB1), which forms GJs within

mumpk\nﬂauhsdpuphﬂulnmu Thembl-'sn’lﬂﬁlmﬂuﬂmmqﬂhr ot been fully elucidated. This study
valuated the. comelations patients.

3Brain Research Center, National Yang-Ming University, Taipei, Talwan, 11221

with the ciincal features of CMTX1

Patiants vere diagnosed wiih CMTX1 based

Wmmtmu-mmmhmrwmwmmmums)'

The coding region of human GUB7 was cloned inta pDNAY. unyuh(mmn)ougmmmn QIB1 expreasion plasmida
Tha G/B1 mutations ientied in this study wera ssparalely introduoed inlo the Directsd

method  Hala calla ware lranafecied fo express WT or mutant QB! muwm;ma—en

L 2000 AL 48 hours aher u*mmmmwmmﬁtmmnAt

plasmida using a S&

). Helacels

Imsges were captured using en Ofymous FluoView FY 10
transfectad

weth WT or mutant ﬂ.ﬂfmmlftdlﬂ! mnwuuummm,wmummmm

Iyaste wera used for Westem biotting.

Figrs 1 Schemefic repressnisfions of fha merbrens tombgies of

lonicpermeability of GJB1GJ channels.

Tha abities of the mutated GJB1 GJ chennsls to mediats the interceliulsr propagation of Ca'* signaliing wers assessed by Ca™* imsgng “'-ﬂ“-:":ﬁh“"’!‘xv“‘l“ﬁr:

enalyes a3 previously descrbed - HEKZ93T oalls expressing WT cr mulant GJB1 were washad with Hanks' Buffered Sat Soluten (HBSS) :‘“;m"‘-"_ﬂ“'m“a il et "’m"l P

at 48 hours after bransfection and loaded with the Cad* ndicator fura 2/AM and Piuronic F-227 detergent (0.02%) at 37°C for 40 minutes. T

Nud.»wudhwnu-mmmnuﬂuzuwAransshmmmmunhmm;hW.m.-&ndw nm 840 mutston ia icsisd in tha bl

purinerge receptors. Ona bransfectsd col wea stmulsied mechanicsly by tempornnty dsl the plasma membrane wih 8 giass Mwm.npnﬂ-.pmm.nmmuclm.
d’-mlht <1 pm) meunted on & vertcal microijecton system cN-J-q- nmw_: Tokyo, Japan). An Olympuz IX71 pR!mpl‘l!l,lﬂpE1mnm are iocated n fhe sacond

rmicroseope equi #n Otympus m|umm Polychome V monochromator (T Photoncs, FEI, Hasbaro, exvecsilar kop, ed the pRIIGR, pRIIOX, ed pOATEV

uqm)w.m device camera (Hamamatsy Mndm)wamwﬂnuamm

(Hamamatsu) wes used 1o moniar changes in the intaceluiar Ca™ concealrations ([Ce™1) in the stmuistod end surrounding cels wih e a) e o e

trensfection markers. Fura2 ratio images were acqured at excitaton

calcutatad to refiect the [Cs¥) changes.

wavelengths of 340 and 380 nm, and the 3407380 nm ratio was

la expressrg vibyps
e ong s dart WHGE. (L R1E1 (P, r OBV (0. s

Resull .

Ninsteen GUBT mutations were identified in 24 patients with & ‘uwmi PpLES, pI20F, p I 101RE’S, n-twumm Wmumamnw|

PFIS3L, p R2ISP and p D2ZTBV (Figurs 1; Tebia 1). Diversa of the Induding iercelylar  boundsnss wah  noested  Oybplasmc G-

mialocalzation (Figure 2), reduced wmmmmmmmuulmmw-m Irrurcrsactive sishing, snd amade QUP3 wea cosered b cain

hamw-mmm ‘with eaber disease anad! and faster progression whereas those resuling in mmmmmmsunmﬂsxnmmm
of B3 and with mart cell ated with 8 later onsst and more insidious ;m m--::thu-‘;-:“ =|mmmnc(nm

S LAl
dsease couss (Teble 2), incepabia of foming datectsbls

Condusion
mwmmnmdmdmmmwnumﬂm_mwhmm

progression of neurcpsthic symptoms in CMTX1.
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