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The Roles of Leucine Enriched Protein LGI1 in the Occurrence of Epilepsy

Zhou Lin, Shen Ying*

(Key Laboratory of Medical Neurobiology of Ministry of Health, Department of Neurobiology,
Zhejiang University School of Medicine, Hangzhou 310058, China)

Abstract Leucine-rich glioma inactivated 1 (LGI1) has a variety of physiological and pathological
roles in the central nervous system. LGI1 can regulate the occurrence and development of glioma, modulate the
development of cortical lamination and cerebellar foliation, and affect neuronal excitability through ion channels. It
also combines transmembrane receptors on neuronal surface to change the release of glutamate neurotransmitter and
affects the pathogenesis of epilepsy. However, the mechanisms of LGI1 functions have not been fully understood.
In this review, we will introduce recent progresses in the study of LGII in epilepsy-related diseases, and discuss
possible therapeutics for these diseases.
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TR A2 E IR 26 d v KA 22 RGBT 2 —,
JE& TR AR PR R G, LUK P9 S I A
IR T By FE A, LSS I 1% tH AN . AR 4
I3 R, R T g JE A A Tk R 4 A IR R
TR BRI R TT 7 R — B AR EAIT T
AR R —

SO JE A A o R 3R N B XA SR
ok A2 Fo AL AR VR PO R Y, R AR A T 23
DAL 54985 976 (messial temporal lobe epilepsy, MTE)F1
A1 ] 550 IH- 985 S (lateral temporal lobe epilepsy, LTE).
MTEEZW Jifg D . 55 E. B2
X, MLTEF: Z Aot b sk, 30K |55, MTE
R AR YRR 2 —, W S AL e H R
FRFAE, HoyR 9T 32 2 i TR U) B 68 46 1) 9% AR i
Ly T 2 U AR, R T RS R iR .
MTEHALE, LTER AR H AR, o5 3050 K 10% 4
AW TR AL B R R, LTERR 1 B A i
TR PR H ILRE IR Ab, 30 BAT —2eh5 k. flin, LTER
H o MBI AN RAE YRR A AR, &% MR A
KRIEEF VR — BORUL, I PRI2 Wk A 21
LTE &3 B 2 A 5 22 X 35, B e PR /£ LTE
IR ANE WP LTEZ R N AT 20 N S R &
PEAAERECA TG, T PR G A B 5t
9 (autosomal dominant lateral temporal epilepsy,
ADLTE) 8} & e 8 44 5 14 Jay bk 980 J £ Bt 0T 52 26 IR
(autosomal dominant partial epilepsy with auditory
features, ADPEAF), J& 3 FR A 80K M J&) k81 i £
B W 3 2 IR (idiopathic partial epilepsy with auditory
features, IPEAF). 1X 4 FLTER 3t [7] 3% B 42 J& 4k
P 2 A AR PR BE 2 25 1) R AT AR, S IR
(magnetic resonance imaging, MRI)J A G A Il 311X
SO N 1 KR X . EARLTEME UG &, A &=
BRI R AU R4,

e AR AIT 52 6 B, I 408 e 8 M1 1 B 4 2 1P i R
AL 5] R 2K A A I o XX R T A SR A
BRZ AR, MR ARG BB, AR
K EHE o A 3 B, 88 3 17% 01 3 2 1% i %% (limbic

encephalitis, LE) & # & H BURUR AE IR, LEZ 5]
AP AR ) Ak M, Frh R DL 2 LTE: K
2927%ILEE & A LTER B,

I RAT TR, SRR & 4R B FILGI A B8 S5
ok, AR A2 B () R AR R R A I R (B
Ik — 2 I ADLTERIHS - IPEAF 17 A, il 3 7
LGII ) A1 [E] i 1512 1 #3004 (1 HTLGI1
i 2 Ip 51, £ A9 4 1£0.83/1 000 000™ T,

LGI1 /& —M2160 kDaf) /bt H, EEAFEM
ATy e 1t S5 R e FE TN 1Y) A e FE R S () S R
& X (leucine-rich repeat, LRR), %45 384 A N A
SHEBA-H AR B EAER; C-i e 550 AH 5 1)
2 &5 K38 (epilepsy-associated repeat/Epitempin repeat,
EAR/EPTP).

LGI1H —/M5 5 ik (signal peptide, SP), 1H 2>
DIkR, A RAEEAT. 46 XNERRLGIE
RS i (B 1)

LGI1# PY B LRREE #4918 5 Slits (1 3F 5 AH AL,
P B AT33% ) AR BUARANE o STitth /& 1 22 75 7 W
A, s 5Robosz M4 LA F 4% il il 5% 5t 1) A1
A IR . LG FILRRZS {15 H n] fe 5 HAh &
ALRRIYHE E T &4k H BT AR AILRR 5 EPTP
SERIEANTE =R 5 R R ER R AR, THER R
SRR BT IS B FERRAIG PRI 7T SRR SE,
LGITHER 87 0] DLIE R/ BB S0 5 A DG 1)
A

1 LGI15ADLTE
1.1 IGKRERK

ADLTE(5{ADPEAF)J& T 5 W /) & i P 1 &
RGN, HERTAT R EAS KA. JIH K H
15, ADLTER] B8 o BT A SR P 80K P = A i
(I19% e A7 o E 199SAF T IR A I I PR Bk 1 8 T T2
R LLKE, B Rl SR IE T Z1404 5 RE 200497
. ADLTEZE A AiE A1 ()i G (44 7 5 3 1 388 4% AL
A A 5E 24T Z(70%~80%), Fo R IRER T4
£60% 0], “FEIRRERZ18%, Mg LI, H0&

Ell LGIEBMLEY
Fig.1 The structure of LGI1 protein
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WL RO S ¥ MR Bz e ) R A, (R R A
() IR AP W8 A /D A I R ATE 5 R

ADLTEF llf AR R BL A5 S0 T 5 AR
DR AERE AR FABAS SORARAE, Ao A8 . RS R
Ry B EAT AR IR 2 0350 o iy
SR RPRE IR A JR) I PR AR (R N A UCREIR), HL
WREANEG MR E- PR EERPUAAE. — R
E 52 BIHF R 1) P58 0 0 Can H 135 4% 75 ) AT A3 B0 e
IR A, o B PR 2R PR RE UK /E fE ADLTE & 2
RAEZIR G, WIK90% A . i FADTLEYI K 1
WO R R BURAE, AR 2 BT I R SEIRAS B 2
e 2, B RS O FLAm S T () & A . ADLTE
S B B 5 P 2 R R AR AR FE AR B, %o AR 0 i
TR 8 ADLTER £ J5, v BLd i 52 [H1Z
Je I G2 W K 46 B {2 ADLTE.  ADLTE & # 75 i
T B R AROIR S N 2 & B o EL-FREZE M R B R AR .
ZIWr 7 ADLTE R % B W IR E R . AR 4 J ot 31
() A B R B B AN R], L)W ] 43 S Al 4 M W A
HIRMELIWr . BT LR = T I8 74%, 1T e
KAEZBIEN LA A LI &8 B 2
B —Le B EATR R, LA R AR . A
ZIWT G 22 W B8 SR S A A A e . A R (R
AR BRAE28% Jr A )i A S A 2R B DL, B an A L,
RN AP B BB HG KB RAIRAL /N e RABSE R I
RRIRALRIE T B R T, TR R RIH
B UESE T RABSEfEADLTEH [ A7 AEH 10141921 {1
&, RIFAEFEADLTER# HIFANH W, KW FE 200
17%.  [RI, 2R 35 1 114 A AT 5 RE R 1) HE 3R
BAEVIHCRY,
1.2 BEIFE

ADLTERI#i2 75 B LT 260 (DIZSFRMARN
2D AEAE I A DA B N B (2) B K
PR DR 3R I A B . P 0 B AR AL, B B R T
J BN, RT3 R g4 B PR R R A

K& 1 LA _EARAESR, ADLTER IR RS Wik A 7 Ff
F B, B . B (electroencephalography, EEG)F1 #%
Wi 35 4% (magnetic resonance imaging, MRI), 457l & &
W R AR E SR B EEG A B K& . 47%H
T LU EEG A B B R A 22, I
3R B L 2R 8/ A . ADLTES M IX
T U, AR 239 1) 1R 2 W s SRR B, e A5 RNt
- (AR B R 22 . —SE KR IR A1 38 EEG

SRR, A M5 552 B %, TRe S A P E
AT FRT 0 B B /P, — M 5, MRUG A
B R ZHO0 B XK R R 5%, —NMREEER B
P —ANADLTER M, K 2 5052 52 1) Ak 33
SRR m B, SAA R I, 8 ADLTE S
AR MR /R 95 N\ 1) 26 I iz |2 BR % 5
PE, R UAAFLEIE IR S 824
1.3 BEEFFERBURER

WAL A0 7 R B, B 50% M ADLTE S 1 A7 7F
LGIIFER =A% . %f 32 [F AR — L8 ADLTE K 1% 1)
VRNTIF TR B, 4555 (T Fi L GI1 9328 %F ADLTE 5 3% 1)
FLEA FHIAE 2 W AEAE — AR Ottman !
i, 7 — M LGH R FJADLTER I, K
A2 R PR R B sy, L IRV R R A

CL &R IE I ADLTEAH R I LGII R A% 43 2K,
BVLGI1 8 (A o7 A 7 Bl i 26 A1 T TR, 35 0]
RE H ILTE [F] — B R AR 51 v, BAS A7 AR 1) 4
PR . AE T RRE S, P AL IS B ADLTE
I AR A 535 M 22 5, HAELRRELEPTPSS #435,
b R ) R A X R B A B B 0
1.4 LGUHEXFEMAI L EHLH

SR, H AT S8 O A PR 451 ik 3 A
& AT 38 LG 5 ZE 4] 3% B  ADLTE

LGIIZ A E B X A 4 R gb 5 L%y i
HE S E A M AF . A g g st
36 UIF 52 B AR BULGIAE 43 W Y i, L3 IR 5 AR &
s MR oy W D ae, AT S B0 R 1 R AR g
— B W78 R B, LGILAE 76 P A [ Y5 5 44 4122,
BAIILGIZ 2 WA LI, i 350 A A7 7 Tt B0
UTHRLGI FILRRECEPTP S #4k 7= AE RAR, 4> 5
Foor Wb, 7R IX PR G5 K 3806 T-LGIL ) 73 Wk 7 AN w]
B (125272831 43904 3 41 il [R) B LG ] BL S 3
TR, R T E SR ST, DA
KB, LI A E R — Ak, 5 K fih j5 ADAM22%%
R S PELE A, JE 5PSDISTE R E &), 175 AMPA
AR T S A AL SO, R, W5 ILGIS
11t 58 52 A ()RR EL A P A i B 48 G 1 3 AR B T A
HAHEEZ L,

ER OV 20 W FILGIL ] A5 41 B J A2 44 40 L
1 A, (HLGI1fEADLTEH 15 FH AL HIlA7) AR fifg ke —
AN AT B 2 A 2, IR J i BE AR A2 e H 1)
LGI2 BATE A AT I FE? BoillotEP 1 L T
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FAFVELGIIR /N, B T 4 ERR AE A 28 70 K IR
HILGI 18R 2 2 3 R 1 A& 30U R/ i S B IR 2R, T
H ] #8028 0 R VR BILGTER 2 AN 2 3t B 9 9 IR
XANGE R L, W RYLGI A BE A A& ME— ) B0
%, RN RME R R R A 4 0 BURLGIL, a4
G FH R S5 41 it B S BRI 3 WALGIL . AR IX 8 43
LGIA e BIRAZAE A 2 FRATHEN a0 F JUAP ] B
. (DLGI 532K E & —Fh B AR 7E 5 X, H
Tl 20 Jf 73 WA LG AN BEREAE FH o AT, A W FLik
S, LGI1 2 LA5% 3 s 77 Gl AE P9, (2)LGIXAE
BRREEMAE PR HERE. Rim, 2BFEM AR
P, LGI1 & /b 3R 1A 7E Parvalbumin B 4 [ 7 8] 41 42 7T
HBST FRATT R S a6 45 AR BH, LG KA TE 2 ALK
O3 248 R0 2 5 R I A4 e A R e R i) . (3)LGILKR
ERIAEBEREEM Ao, HRIA TS T HA
YRR, XA, A A A o W LG A 214
EAER . (HFFE 0B N LG AT DR 15 40 Al %
i, FEAERUN R AE A GBI F, X R, ot H
fib 40 B 2 75 g 2 96 BEILGIL, #AN RN 1 &R At
P TLER R ILGIL R B EEE A . S5t b, FRATH
WIS B 25 AR B, i B AE AR & o0 (LG AT DL E
PR H5 P 48 0 B8 - JE 38 1A 1 5 T 4 T Y%
HORERGER). —AE B IDN R 8, 7RI R
T, #E I A PR TS S AT LG 5 ADAM22
TARGE A AT 2

H #7346 % A ADLTE & # 56 T 5 7 il i R A 1
R . (HE, AT 7R B, LGILAT DL 3 3R
TR T I A (K v ) 1) 6 08 R 1, BRI AT R
FLGII R FEADLTER AWM RN K. AW
FOR I, LGI1A] PLSKv1. B IE B R R % A ARPY,
TAKVL ALY H A AR ) B 5 - 18 3 R S e 22
JCENAE B [ A 388 FE R T R & e M k. KvL Y
SRR E BB BT, SAKVL AR R K
S ) B B 1 9 R RO T 5 Kv1.48]
KvB1M&E 6o AZBRIFHLT, 155 FILGIBE4: 7 M FH
WIKvBLZE &, (FiZIEE P RS . RRA T, %
A5 (ILGIE A BE PH BIKvB1 5Kv1.1 [ 45 &, Kvil
EE AW ZAE THEIRE, $8m T A RN
P, B 25 U B AH B R R AR

WA R, LGII A GEIE L 7 —Fh AT 27 2
THES S5 HTTME RGN W ZF 7RI,
2SN RREUS, F ERA S TR AT R

HIEK V4.2 F R, AT 0 A0 B NI, PR pl
ettt g Rttt FIE R —IXEE
PR, IR JE— M A R AR E ML . AR
LGI 2 BHASKv4.2[) LR, T 82 2 48 A SHL
BEAT AR, DR G AR I X ] Re A 15 2y SRABLGIT )3 N S
52 IR A ) iR PR
1.5 BT RME

TERER 4 B3 B, ADLTE A —Ff R 5000 45
Gk BRI R R A B R AR, (B R
REAREFFERAE1~21K) o Ja b A0 A AR i A% AH
X L, N2 BN A JLIRANSE o i K A
— M REHE PUEIN 25, W1k P~ (carbamazepine).
7K 2 bE % (phenobarbital) fll 2K % J£(phenytoin) 4 i,
HIE R, (B2, KR X440 g
R )4 S YERIE L, WA LA . 20 BRI A
CRANEM AR S . R, 18 V)75 2 F 4 ADLTE)
CINEDNE LI

2 LGI15IPEAF

IPEAF 2 Ul 30 (1) o3 — Rl =X, ki Ze i
& TADLTE. LGI1ZEIPEAF 1E I 1) #F 78 % /b
Bisulli%PIXF53/NMPEAF & # 1347 73 # &% i, IPEAF
YRR AE198 4G, I H A I R R
TG 50 o B IR S AR I A B LT I H B
4 KR 53995 N (79%) 2 H B4 5 P 1 o B 5 25 P
I, {EIOTR & A SR B ADLTEMRY, [7] i EEGERMRI
WEAR| R HAER . C4HIEIPEAF & # 77
LGIRAZ, Foh — A0 URAAEADLTE 8 % [A) 1
FTE. BARPURUN 257090 JT IPEAF & 38 U R A%, (H
=2 EH MM E R,

3 LGI15#HLGIfE%
3.1 IEREEK

PULGIRG 28 1 32 2 k0 N B 2 55 1:(65%), 4F
WBHIE50%, EERDCABGMIEW %, W AR, A
=A% T ERG BHAE AN IX . HILGIHN 22
1 4R s RORE IR B 46 2 B SV 2R . e
R IR R 5 AR 1R A AR, AN LR AR AIE A 35 v
B H R A O AR RE SE PR A] 43 R R A A
TR PR .

PULGIIA S A i 58 £ AR (1) 5 A/ 0 4 T 35

I LK 77 %45 72 Bii(faciobrachial dystonic seizures,
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FBDS) A B340, #81 70% 97 LG4 Zx 1
i 9% 583 v H B R ek O, i S 3 T D 4 B
i RAE, Ao B B A 5 PR ok - 2E
AR, FBDSSE BILGIIL &1 4 5 14 2
PEPRAE, (HBANTE — - 3 R AR5 FBDSH
SR AN B RS Y, BARR BN A B 1
T 503 R G o B A S R S 4, B IR RS2 T LAD B (<3 ),
Kt % 0] KAE AR IL 1000k CF141500%) . #84r B#&
2R JE RN TR A, 50 51 ™ B (FFBDS . 46K
A M PILGILIA S PE i %6 g = I &k, 1
JE N RIS 25 A AE, R AE 2 151895%. FBDSH!
INHIBERG I R R 2 (B A A M. 70% 1) B R4
J3 55— IRFBDS i — A H £ A (CF3#135K) 2 Bk
FEERS, 20% (1 3 RN b is 2 AR J5 4 HH BLFBDS;
10%[1) & 2 HILFBDS /5 & YU 25 ia 7 e, A e
HE A R R A A0S LG AR B 1 ) 2
kG % A2 3T 4 SR A 120 T 0 0 28 2 S BT I — Tl
i, B EO T HILGI HiAR WifAr & st L G 42 (1AL
HH TR A AT
3.2 LETFE

7 IR B ARIE, HILGIIA SR iK 28 ) — L
B2 W B R AN AT k. K 2160% LLGIIA %
PR 28 2 A, MIRTAE RS D00 280 5 ) =500 1) i 2 &5
Fa S 12350 SR A AR R 100 G M A% R RRAE, B
ok e LA S AN A, B S B R i A
G5 . BT S ARIE T B R AR B AE Bt
LGI1I 211 i 4 2 A 2 U MRIE 5 57 H 1447,
{HA0% 1) B3 A8 I AS BT ATMRIE 5 1 208, 45 bt
LG G 28 IRfi2 5 R M. MoK, R
P LGP A AR B 12 1% B 1 S Am v, KR A
055 B3 TR I3 RO R
33 AT kTE

H BT BULGI I 5V i 98 (1) 299 ML i T 72 5
RN IR BT F B R R W M) 1897 7
R WM LR ZnTT, HEAREEREN
R U R RN G s BR R (T A, /D B e R A i 2%
FENTIT VK, J5# N %18 A (cyclophosphamide) Fl | 2%
H HPL(rituximab) A f# H .

H AT K5 2 PULGIA 2k P M 4% 55 5 S 97
TR TIUE AR R 8408620 iR S A el — 4 g
JPIRJE, O 1) R AE e S el e 1, (2 S 2T vk
PN EEEAS I VE AR GRS . ik a7

R, KZ70%0) B EH IR IT G AR K A
G A N P g 1415254 2504 -35% HIHTLGI 1 2%
P 98 BB RIT e LR R,

4 HESRE

FR B R B L, LGTITh it % 5 SR 7
A, MR B T A W R 0 5 S
RUIH. LGILEA % R4 My Th e, Rl e 1
R IR 0 40 MR o B 5 T . LGILTE JE i 19
N T R R B, FURIE SRR A R
B A ACHE IR S B R, M E R
YR A TR, MR RS R TR
WA, B2 L, Sefll HRUR 94 52 586 1 4
7RI LGB 6 FRO 00 5 B M — T B
LG54 B e KT ST, L i e
B 4 LG i 1R 72 K R 5 52 R G 1 3 e
t, JUALGIL A A 7 e S A T R 5K 35
Ge A, PRI, 75K R B ARSR T, LGl
TR TR A2 L0 T £ B . H T
) 75 B L GILLE 300 22 1 % o 1 40 4 7
WL, ol v SR 7 S

Sk (References)

1 Michelucci R, Pasini E, Nobile C. Lateral temporal lobe
epilepsies: clinical and genetic features. Epilepsia 2009; 50(Suppl
5): 52-4.

2 Florindo I, Bisulli F, Pittau F, Naldi I, Striano P, Striano S, et
al. Lateralizing value of the auditory aura in partial seizures.
Epilepsia 2006; 47(Suppl 5): 68-72.

3 Ottman R, Risch N, Hauser WA, Pedley TA, Lee JH, Barker-
Cummings C, et al. Localization of a gene for partial epilepsy to
chromosome 10q. Nat Genet 1995; 10(1): 56-60.

4 Michelucci R, Poza JJ, Sofia V, de Feo MR, Binelli S, Bisulli
F, et al. Autosomal dominant lateral temporal epilepsy: clinical
spectrum, new epitempin mutations, and genetic heterogeneity in
seven European families. Epilepsia 2003; 44(10): 1289-97.

5 Bisulli F, Tinuper P, Avoni P, Striano P, Striano S, d’Orsi G, et
al. Idiopathic partial epilepsy with auditory features (IPEAF):
a clinical and genetic study of 53 sporadic cases. Brain 2004;
127(Pt6): 1343-52.

6 Baijens LW, Manni JJ. Paraneoplastic syndromes in patients with
primary malignancies of the head and neck. Four cases and a
review of the literature. Eur Arch Otorhinolaryngol 2006; 263(1):
32-6.

7 Soeder BM, Gleissner U, Urbach H, Clusmann H, Elger
CE, Vincent A, et al. Causes, presentation and outcome of
lesional adult onset mediotemporal lobe epilepsy. J Neurol
Neurosurg Psychiatry 2009; 80(8): 894-9.

8 Ong MS, Kohane IS, Cai T, Gorman MP, Mandl KD. Population-



638

RFAIGRIR -

20

21

22

23

level evidence for an autoimmune etiology of epilepsy. JAMA
Neurol 2014; 71(5): 569-74.

Michelucci R, Mecarelli O, Bovo G, Bisulli F, Testoni S, Striano
P, et al. A de novo LGIl mutation causing idiopathic partial
epilepsy with telephone-induced seizures. Neurol 2007; 68(24):
2150-1.

Ottman R, Winawer MR, Kalachikov S, Barker-Cummings
C, Gilliam TC, Pedley TA, et al. LGI1 mutations in autosomal
dominant partial epilepsy with auditory features. Neurology
2004; 62(7): 1120-6.

Van Sonderen A, Thijs RD, Coenders EC, Jiskoot LC, Sanchez
E, de Bruijn MA, et al. Anti-LGI1 encephalitis: Clinical
syndrome and long-term follow-up. Neurology 2016; 87(14):
1449-56.

Winawer MR, Martinelli BF, Barker-Cummings C, Lee JH, Liu
J, Mekios C, et al. Four new families with autosomal dominant
partial epilepsy with auditory features: clinical description and
linkage to chromosome 10q24. Epilepsia 2002; 43(1): 60-7.
Winawer MR, Ottman R, Hauser WA, Pedley TA. Autosomal
dominant partial epilepsy with auditory features: defining the
phenotype. Neurology 2000; 54(11): 2173-6.

Brodtkorb E, Gu W, Nakken KO, Fischer C, Steinlein OK.
Familial temporal lobe epilepsy with aphasic seizures and linkage
to chromosome 10q22-q24. Epilepsia 2002; 43(3): 228-35.

Poza JJ, Saenz A, Martinez-Gil A, Cheron N, Cobo AM, Urtasun
M, et al. Autosomal dominant lateral temporal epilepsy:
clinical and genetic study of a large Basque pedigree linked to
chromosome 10q. Ann Neurol 1999; 45(2): 182-8.

Hedera P, Abou-KhalilL B, Crunk AE, Taylor KA, Haines
JL, Sutcliffe JS. Autosomal dominant lateral temporal epilepsy:
two families with novel mutations in the LGI1 gene. Epilepsia
2004; 45(3): 218-22.

Dazzo E, Santulli L, Posar A, Fattouch J, Conti S, Lodén-van
Straaten M, et al. Autosomal dominant lateral temporal epilepsy
(ADLTE): novel structural and single-nucleotide LGI1 mutations
in families with predominant visual auras. Epilepsy Res 2015;
110: 132-8.

Michelucci R, GardellaA E, De Haan GJ, Bisulli F, Zaniboni
A, Cantalupo G, et al. Telephone-induced seizures: a new type of
reflex epilepsy. Epilepsia 2004; 45(3): 280-3.

Brodtkorb E, Michler RP, Gu W, Steinlein OK. Speech-induced
aphasic seizures in epilepsy caused by LGI1 mutation. Epilepsia
2005; 46(6): 963-6.

Kanemoto K, Kawasaki J. Familial aphasic episodes: another
variant of partial epilepsy with simple inheritance? Epilepsia
2000; 41(8): 1036-8.

Di Bonaventura C, Carni M, Diani E, Fattouch J, Vaudano
EA, Egeo G, et al. Drug resistant ADLTE and recurrent partial
status epilepticus with dysphasic features in a family with a novel
LGI1mutation: electroclinical, genetic, and EEG/fMRI findings.
Epilepsia 2009; 50(11): 2481-6.

Pisano T, Marini C, Brovedani P, Brizzolara D, Pruna D, Mei
D, et al. Abnormal phonologic processing in familial lateral
temporal lobe epilepsy due to a new LGI1 mutation. Epilepsia
2005; 46(1): 118-23.

Kobayashi E, Santos NF, Torres FR, Secolin R, Sardinha
LA, Lopez-Cendes I, et al. Magnetic resonance imaging

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

abnormalities in familial temporal lobe epilepsy with auditory
auras. Arch Neurol 2003; 60(11): 1546-51.

Tessa C, Michelucci R, Nobile C, Della Nave R, Testoni
S, Bianucci D, et al. Structural anomaly of left lateral temporal
lobe in epilepsy due to mutated LGI1. Neurol 2007; 69(12):
1298-300.

Chabrol E, Popescu C, Gourfinkel-An I, Trouillard O, Depienne
C, Senechal K, ef al. Two novel epilepsy-linked mutations
leading to a loss of function of LGI1. Arch Neurol 2007; 64(2):
217-22.

Gu W, Brodtkorb E, Piepoli T, Finocchiaro G, Steinlein
OK. LGII: a gene involved in epileptogenesis and glioma
progression? Neurogenetics 2005; 6(2): 59-66.

Striano P, De Falco A, Diani E, Bovo G, Furlan S, Vitiello L, et
al. A novel loss-of-function LGI1 mutation linked to autosomal
dominant lateral temporal epilepsy. Arch Neurol 2008; 65(7):
939-42.

Senechal KR, Thaller C, Noebels JL. ADPEAF mutations reduce
levels of secreted LGI1, a putative tumor suppressor protein
linked to epilepsy. Hum Mol Genet 2005; 14(12): 1613-20.
Furlan S, Roncaroli F, Forner F, Vitiello L, Calabria E, Piquer-
Sirerol S, et al. The LGI1/epitempin gene encodes two protein
isoforms differentially expressed in human brain. J Neurochem
2006; 98(3): 985-91.

Sirerol-Piquer MS, Ayerdi-Izquierdo A, Morante-Redolat
JM, Herranz-Pérez V, Favell K, Barker PA, et al. The epilepsy
gene LGI1 encodes a secreted glycoprotein that binds to the cell
surface. Hum Mol Genet 2006; 15(23): 3436-45.

Yokoi N, Fukata Y, Kase D, Miyazaki T, Jaegle M, Ohkawa T, et
al. Chemical corrector treatment ameliorates increased seizure
susceptibility in a mouse model of familial epilepsy. Nat Med
2015; 21(1): 19-26.

Fukata Y, Adesnik H, Iwanaga T, Bredt DS, Nicoll RA, Fukata M.
Epilepsy-related ligand/receptor complex LGI1 and ADAM22
regulate synaptic transmission. Science 2006; 313(5794): 1792-
5.

Fukata Y, Lovero KL, Iwanaga T, Watanabe A, Yokoi N, Tabuchi
K, et al. Disruption of LGI1-linked synaptic complex causes
abnormal synaptic transmission and epilepsy. Proc Natl Acad Sci
USA 2010; 107(8): 3799-804.

Lovero KL, Fukata Y, Granger AJ, Fukata M, Nicoll RA. The
LGI1-ADAM?22 protein complex directs synapse maturation
through regulation of PSD-95 function. Proc Natl Acad Sci USA
2015; 112(30): E4129-37.

Boillot M, Huneau C, Marsan E, Lehongre K, Navarro V, Ishida S,
et al. Glutamatergic neuron-targeted loss of LGI1 epilepsy gene
results in seizures. Brain 2014; 137(Pt 11): 2984-96.

Schulte U, Thumfart JO, Klocker N, Sailer CA, Bildl
W, Biniossek M, et al. The epilepsy-linked Lgil protein
assembles into presynaptic Kv1 channels and inhibits inactivation
by Kvbetal. Neuron 2006; 49(5): 697-706.

Smith SE, Xu L, Kasten MR, Anderson MP. Mutant LGI1
inhibits seizure-induced trafficking of Kv4.2 potassium channels.
J Neurochem 2012; 120(4): 611-21.

Van Sonderen A, Schreurs MW, Wirtz PW, Sillevis Smitt
PA, Titulaer MJ. From VGKC to LGI1 and Caspr2 encephalitis:
The evolution of a disease entity over time. Autoimmun Rev



F OB

SRR W AR EE AILGLE M & Hh RO F B

639

39

40

41

42

43

44

45

46

47

48

49

50

51

52

2016; 15(10): 970-4.

Bakpa OD, Reuber M, Irani SR. Antibody-associated epilepsies:
clinical features, evidence for immunotherapies and future
research questions. Seizure 2016; 41: 26-41.

Gao L, Liu A, Zhan S, Li L, Guan L, Zhao X, et al. Clinical
characterization of autoimmune LGII antibody limbic
encephalitis. Epilepsy Behav 2016; 56: 165-9.

Finke C, Pruss H, Heine J, Reuter S, Kopp UA, Wegner F, et
al. Evaluation of cognitive deficits and structural hippocampal
damage in encephalitis with leucine-rich, glioma-Inactivated 1
antibodies. JAMA Neurol 2017; 74(1): 50-9.

Vincent A, Buckley C, Schott JM, Dewar BK, Detert N, Clover
L, et al. Potassium channel antibody-associated encephalopathy:
a potentially immunotherapy-responsive form of limbic
encephalitis. Brain 2004; 127(Pt 3): 701-12.

Lai M, Huijbers MG, Lancaster E, Graus F, Bataller L, Balice-
Gordon R, et al. Investigation of LGI1 as the antigen in limbic
encephalitis previously attributed to potassium channels: a case
series. Lancet Neurol 2010; 9(8): 776-85.

Newey CR, Appleby BS, Shook S, Sarwal A. Patient with
voltage-gated potassium-channel (VGKC) limbic encephalitis
found to have Creutzfeldt-Jakob disease (CJD) at autopsy. J
Neuropsychiatry Clin Neurosci 2013; 25(3): E05-7.

Brenner T, Sills GJ, Hart Y, Howell S, Waters P, Brodie MJ, et
al. Prevalence of neurologic autoantibodies in cohorts of patients
with new and established epilepsy. Epilepsia 2013; 54(6): 1028-
35.

Mcknight K, Jiang Y, Hart Y, Cavey A, Wroe S, Blank M, et al.
Serum antibodies in epilepsy and seizure-associated disorders.
Neurology 2005; 65(11): 1730-6.

Quek AM, Britton JW, Mckeon A, So E, Lennon VA, Shin C, et
al. Autoimmune epilepsy: clinical characteristics and response to
immunotherapy. Arch Neurol 2012; 69(5): 582-93.

Suleiman J, Brenner T, Gill D, Brilot F, Antony J, Vincent A, et
al. VGKC antibodies in pediatric encephalitis presenting with
status epilepticus. Neurology 2011; 76(14): 1252-5.

Irani SR, Michell AW, Lang B, Pettingill P, Waters P, Johnson
MR, et al. Faciobrachial dystonic seizures precede Lgil antibody
limbic encephalitis. Ann Neurol 2011; 69(5): 892-900.

Andrade DM, Tai P, Dalmau J, Wennberg R. Tonic seizures:
a diagnostic clue of anti-LGI1 encephalitis? Neurology 2011;
76(15): 1355-7.

Ismail FS, Popkirov S, Wellmer J, Gronheit W. Faciobrachio-
crural dystonic seizures in LGI1 limbic encephalitis: A treatable
cause of falls. Neurol Neuroimmunol Neuroinflamm 2015; 2(5):
el46.

Malter MP, Frisch C, Schoene-Bake JC, Helmstaedter

53

54

55

56

57

58

59

60

61

62

63

C, Wandinger KP, Stoecker W, et al. Outcome of limbic
encephalitis with VGKC-complex antibodies: relation to
antigenic specificity. J Neurology 2014; 261(9): 1695-705.

Irani SR, Buckley C, Vincent A, Cockerell OC, Rudge P, Johnson
MR, et al. Immunotherapy-responsive seizure-like episodes with
potassium channel antibodies. Neurology 2008; 71(20): 1647-8.
Arino H, Armangue T, Petit-Pedrol M, Sabater L, Martinez-
Hernandez E, Hara M, et al. Anti-LGIl-associated cognitive
impairment: Presentation and long-term outcome. Neurology
2016; 87(8): 759-65.

Irani SR, Alexander S, Waters P, Kleopa KA, Pettingill P, Zuliani
L, et al. Antibodies to Kv1 potassium channel-complex proteins
leucine-rich, glioma inactivated 1 protein and contactin-
associated protein-2 in limbic encephalitis, Morvan’s syndrome
and acquired neuromyotonia. Brain 2010; 133(9): 2734-48.
Thieben MJ, Lennon VA, Boeve BF, Aksamit AJ, Keegan
M, Vernino S. Potentially reversible autoimmune limbic
encephalitis with neuronal potassium channel antibody.
Neurology 2004; 62(7): 1177-82.

Hiraga A, Kuwabara S, Hayakawa S, Ito S, Arimura K, Kanai
K, et al. Voltage-gated potassium channel antibody-associated
encephalitis with basal ganglia lesions. Neurology 2006; 66(11):
1780-1.

Lancaster E, Huijbers MG, Bar V, Boronat A, Wong A, Martinez-
Hernandez E, et al. Investigations of caspr2, an autoantigen of
encephalitis and neuromyotonia. Ann Neurol 2011; 69(2): 303-
11.

Bien CG, Mirzadjanova Z, Baumgartner C, Onugoren
MD, Grunwald T, Holtkamp M, et al. Anti-contactin-associated
protein-2 encephalitis: relevance of antibody titres, presentation
and outcome. Eur J Neurol 2017; 24(1): 175-86.

Irani SR, Stagg CJ, Schott JM, Rosenthal CR, Schneider
SA, Pettingill P, et al. Faciobrachial dystonic seizures: the
influence of immunotherapy on seizure control and prevention
of cognitive impairment in a broadening phenotype. Brain 2013;
136(Pt 10): 3151-62.

Shin YW, Lee ST, Shin JW, Moon J, Lim JA, Byun JI, Kim
TJ, et al. VGKC-complex/LGI1-antibody encephalitis: clinical
manifestations and response to immunotherapy. J Neuroimmunol
2013;265(1/2): 75-81.

Sunwoo JS, Lee ST, Byun JI, Moon J, Shin JW, Jeong DE, ef al.
Clinical manifestations of patients with CASPR2 antibodies. J
Neuroimmunol 2015; 281: 17-22.

Dierssen M, Ramakers GJ. Dendritic pathology in mental
retardation: from molecular genetics to neurobiology. Genes
Brain Behav 2006; 5 Suppl 2: 48-60.



