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1       10        20        30        40        50        60

hLGI1                L                         CP  C C      C         R    G A      IA   CLL        K    PK  A  T TKDNAL      MESE SKRM N CIP KR  YFL   SALLLTEG KPAK     V          ENARS
hLGI2                L                         CP  C C      C         R     GA  L LLLL   CLI        R     R  A  S TKESII   S  .MAL .RGGC  LG      GAA   PRSAQV.. ..RLA    T          VG SW
hLGI3                L                         CP  C C      C         R    GP   L AL A   CLM        R    P      S TRDTA    S  MAGL .ARG  GPG    S LGF   LQVSAK.. PPKT P  PS        F VD KA
hLGI4                L                         CP  C C      C              GGA  L LLLA    VV             GK  L  S SKDSAL   S  ........M   GI      GAGV  AWRPPK.......     R          EG PD

        70        80        90       100       110       120

hLGI1  P        SL  V           F   P L  LL  SN F  I D AF GL HL YLI RTVPPDVI  S     FTEI EG      S QL   T  S  V   D  I                     F RSG    S  S LFT       F     D  S       P  E  
hLGI2  P        SL  V           F   P L  LL  SN F  I D AF GL HL YLV R VPGDI   SL    FSEI D    HL S QL   N  S TI   D  A           I     S     NGT    K RM S         L        R       F  E  
hLGI3  P        SL  V           F   P L  LL  SN F  I D AF GL HL YLV RNLP EVI  TL    FSEI DG   HL   Q    N    TL                     S        NAA    Q  A S   L  F  L   K    G N  T  S  Q  
hLGI4  P        SL  V           F   P L  LL  SN F  I D AF GL HL YLL  S  P LL  SL     T L  G   RI S  L   T  S SV   D  A          V FS T       RTGV Q KA S L     H   F        E       S  Q  

       130       140       150       160       170       180

hLGI1 FIE N I   S    RGL  L HLSLANN    LP   F  LD L   DLRGN   CDC         SI R  F   KS          L T  KDI KG  S T V      FN   K   N N K    HT       I       N Q              N      S      
hLGI2 FIE N I   S    RGL  L HLSLANN    LP   F  LD L   DLRGN   CDC         TI R  F   R  T        I    RDV     S   L      F    K   G K E    NA     D         H KA      SD    IE      K E    
hLGI3 FIE N I   S    RGL  L HLSLANN    LP   F  LD L   DLRGN   CDC          L K  F   KS T        L T  RDI RP    N L       N   K   N D WA   FT               N Q           I  D      SL     
hLGI4 FIE N I   S    RGL  L HLSLANN    LP   F  LD L   DLRGN   CDC         SI K      RS T        L T  R L RG  T T V      FQ   R   D E G    NAL              H E    F         H      P      

       190       200       210       220       230       240

hLGI1   WL  W    N  V    C  P                 C        Q       S  LK  V  L  T  T   I   G P Y  RKIN L  KDFD   TEFA    LPYQ L ID     E  GH  A  ED Y E   E KK    S SS     II    KS D    S    
hLGI2   WL  W    N  V    C  P                 C        Q       S  AK     L  T  T   V  IG P YQ KKLN V   DYE   TDFV   TLPYQ V VD    YL  KM  S  SD L     E  E    D TSF    TT    VH      S    
hLGI3   WL  W    N  V    C  P                 C        Q       S  VK  V  L  T  T   I  A  P FQ HKVQ L  REFD   TDFV   TL F  V AE     E  AH  T  AP Y  S  R  E    D PL     IT    LY   A PA    
hLGI4   WL  W    N  V    C  P                 C        Q       S  V   L  M     S      AG    S   L  L  K F     E     TVG S L VE L   Q  PTV A  GTGA    ASL HMQ HH DP T K RAI LSWF    E A    

       250       260       270       280       290       300

hLGI1  F          AQP    C  L WD      R        S V CK         V  A  SY ND YVVI        I      VE TF  YD I         PIVIE QLY IV T   L  E       FTGK  F E  H  K   N  N TGT T V       T       
hLGI2  F          AQP    C  L WD      R        S V CK         V  A  N  ND YVAI    M   MV     IE NF  YD I    I     ILID QVF VV T  SK  V       S EN    E  H  M   S  N TGQ   G  A    D       
hLGI3  F          AQP    C  L WD      R        S V CK         V  A   Y SD YLAL    V    I     VE Q   YD I    A    PMVVD QLY VV P L S  L       G SA T  K  Y  R L D  R PAP   H       S       
hLGI4  F          AQP    C  L WD      R        S V CK         V  A  SY  E  IVL    A   LI         F   E L    V    PLVL  SLF LA P   QG PH      F GR    S  YSLQR  PE E PAA   S      GP       

       310       320       330       340       350       360

hLGI1  L GGS               Q         PND E         F  AD SKAG     Q F    IYK D   NKFIK  DIE  KI K   I  F IE   Y VV  S     TTIY      H   R SFA     I    IL  R      T K  NNW           F    
hLGI2  L GGS               Q         PND E         F  AD SKAG     Q F    IYK D   TKFVK  DIE  RI K   I LF ID   F VI  S     STVY      H   Y ESW     F    VS  S        Q  DET           L    
hLGI3  L GGS               Q         PND E         F  AD SKAG     Q F    IYH D   TRF R  DID  RV K   L AF ID   Y AV  S     TSLY      Y   W PNT   T L    PQ  R        R  GDW           A    
hLGI4  L GGS               Q         PND E         F  AD SKAG       W    LW       R A    L   RL R   A L  LE     VV        TTL R     Q  ARPSPGL L PT T APR  L       LW  GQPC     A    S   L

       370       380       390       400       410       420

hLGI1      GFY  Q LH W RDTD E               L   S SQ P    W      FKW      SH S         V YLEI         PH ILS      VIYQ NK T     NGN         A Y          VRTPQTLRT       S  R        A QL 
hLGI2      GFY  Q LH W RDTD E               L   S SQ P    W      FKW      S  S         A FVDID      GK H ILS      II Q NK S     NSK    Y    E F           ......  S      R  V   L    S KK 
hLGI3      GFY  Q LH W RDTD E               L   S SQ P    W      FRW      SH           L FVD E      GKPR IVS      VIYQ SR Q     HQN      A  P H         G ......         S  A        T KQ 
hLGI4      GFY  Q LH W RDTD E               L   S SQ P    W      F         H S         A  LELD      GRPH LL       VLF  T      CRDGP   P     A H      A    ......       A A  R    H  GG..R 

       430       440       450       460       470       480

hLGI1           D  A   F         L R IGDS    W    F   Q  PSRG    Q    DIPNME V  VKH  V  DVYIC T F    KVMK  GS   DI  M     MV  TNQT        Y     S KG                  G  S Q   R     S  F 
hLGI2           D  A   F         L R IGDS    W    F   Q  PSRG    Q    DIPNME V  VK   M   LYL  T F    RVMR       EI  L     M   VPHG        L   S R QNT   S             NSKQ V   A     A TL 
hLGI3           D  A   F         L R IGDS    W    F   Q  PSRG    Q    EV QV  A  VKH  A  D YLC S Y    KILR  GT   EV  L     LA  VAQG  T  P  Q     R GR S                E  R S   A     S  L 
hLGI4           D  A   F         L R IGDS    W    F   Q  PSRG    Q    DIP AE V   RH  A  DVFLC T Y     VMR  GS    L  L      V  ERRT   E    Y T   Q GG             M    D  M RL  Q     AH F 

       490       500       510          520       530       

hLGI1 P          LGSD  F Q               E       APR F               I    YAI    YS T VYNWD EK  F KFQ L    VQ       VSI  R FLF LQ NNYQ                 A  AK V     ...N     S TH   NK N   
hLGI2 P          LGSD  F Q               E       APR F                    YLA    YT S IYQWD EK  F KF  I    VQ       VS   R F F FSFKDNH                 K  QL K  K  ...Y     S TA  TDR D F 
hLGI3 P          LGSD  F Q               E       APR F               V    YLA    FS T IYQWD  R  F RFQ L    VQ       M A     L  FL GGRR                 EG QK V     ...A     A CY P GDAQL L
hLGI4 P          LGSD  F Q               E       APR F               I     AI    F  S V   E DK      Q L    L        ITM  R FLF LL ARDQL       A    LRL P  GLLEPL   GPPA V   A AH   AG R   

540       550                                               

hLGI1 A  FKG T    H   DLS                                           S      IY  VIV   A                                         S    N Q  K                                                
hLGI2 A  FKG T    H   DLS                                           S      IF  IIV   L                                         S    K K  E                                                
hLGI3 A  FKG T    H   DLS                                           S      VY  IVV   A                                         P    Q L  R                                                
hLGI4 A  FKG T    H   DLS                                                  IY    I   A                                         AC   P Q  Q HE                                             
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Supplementary Table 1 Summary of 28 ADLTE missense mutations on the LGI1 structure. 

Mutations Nucleotide Domain Position Structural/functional effects Secretion Reference 

C42R 124T>C LRR-NT N-terminal Cys cap 
Disruption of intramolecular disulfide 

bond with C48 
Defective 1-3 

C42G 124T>G LRR-NT N-terminal Cys cap 
Disruption of intramolecular disulfide 

bond with C48 
Defective 2-4 

C46R 136T>C LRR-NT N-terminal Cys cap 
Disruption of intramolecular disulfide 

bond with C55 
Defective 2,3,5,6  

C46F 137G>T LRR-NT N-terminal Cys cap 
Disruption of intramolecular disulfide 

bond with C55 

Not 

examined 
7 

I82T 245T>C LRR 1 Structural core Misfolding 
Not 

examined 
8 

A110D 329C>A LRR 2 Structural core Misfolding Defective 1-3 

I122K 365T>A LRR 3 Structural core Misfolding Defective 2,3,9 

I122T 365T>C LRR 3 Structural core Misfolding Defective 2,10 

E123K 367G>A LRR 3 Inter-LGI1 interface Misfolding Defective 2,3,11 

R136W 406C>T LRR 3 Structural core Misfolding Defective 2,3,10 

S145R 435C>G LRR 4 Structural core Misfolding Defective 2,3,12 

L154P 461T>C LRR 4 Structural core Misfolding Defective 2,3,13 

C179R 535T>C LRR-CT C-terminal Cys cap 
Disruption of intramolecular disulfide 

bond with C221 
Defective 2,10 

C200R 598T>C LRR-CT C-terminal Cys cap 
Disruption of intramolecular disulfide 

bond with C177 
Defective 2,3,14 

L214P 641T>C LRR-CT Structural core Misfolding 
Not 

examined 
15 

F226C 677T>G EPTP-Blade 7 
Structural core 

(β-strand D) 
Misfolding 

Not 

examined 
16 

L232P 695T>C EPTP-Blade 7 
Structural core 

(β-strand D) 
Misfolding Defective 2,3,17 

C286R 856T>C  EPTP-Blade 2 
Structural core 

(β-strand A) 

Disruption of intramolecular 
disulfide bond with C260 

Not 

examined 
18 

I298T 893T>C EPTP-Blade 2 
Structural core 

(β-strand B) 
Misfolding Defective 1-3 

F318C 953T>G EPTP-Blade 2 
Structural core 

(β-strand D) 
Misfolding Defective 2,3,19 

L373S 1118T>C EPTP-Blade 3 
Structural core 

(β-strand D) 
Misfolding 

Not 

examined 
18 

T380A No data EPTP-Blade 4 
Structural core 

(β-strand A) 
Misfolding Defective 2,20 

E383A 1148A>C     EPTP-Blade 4 

Structural core 

(β-strand A /Ca2+ 

coordination) 

Misfolding Defective 2,3,21 

R407C 1219C>T EPTP-Blade 4 
Surface 

(Loop B-C) 
unaffected Competent 2,22 

V432E 1295T>A EPTP-Blade 5 
Structural core 

(Loop 4D-5A) 
Misfolding Defective 2,3,14 

S473L 1418C>T EPTP-Blade 5 
Structural core 

(Loop 5D-6A) 
Disruption of the binding to ADAM22 Competent 2-4,23 

R474Q 1421G>A EPTP-Blade 6 
Inter-LGI1 interface 

(Loop 5D-6A) 
Disruption of LGI1 dimer formation Competent 2,23 

G493R 1477G>A EPTP-Blade 6 
Structural core 

(Loop B-C) 
Misfolding Defective 2,24 

 



 
 

Supplementary Table 2  SEC-SAXS data.  

 
LGI1–ADAM22 ECD 

[NaCl] 150 mM 500 mM 

Data collection parameters 
  Instrument 

 
BL45XU 

 
BL45XU 

  Wavelength (Å) 1.0000 1.0000 

  q range (Å-1)a 0.0033-0.3027 0.0033-0.3027 

  Exposure time (sec) 0.25 × 4 0.25 × 4 

  Concentration (g L-1) 0.90 0.67 

Structural parameters 
  

  I(0) (cm-1) [from Guinier] 5.48±0.013 2.72±0.01 

  Rg (Å) [from Guinier] 69.43±0.50  67.82±3.91 

  I(0) (cm-1) [from P(r)] 5.48±0.0108 2.73±0.0095 

  Rg (Å) [from P(r)] 69.80±0.14 68.79±0.23 

  Dmax (Å) 210 209 

  Porod volume estimate (Å3) 713,000 646,000 

  M.W. calculated with Porod volumeb 445,625 403,750 

Software employed 
  

  Primary data reduction DataProcess DataProcess 

  Data processing PRIMUS PRIMUS 

  Rigid body modeling SASREF SASREF 

  Computation of model intensities CRYSOL CRYSOL 

  Three-dimensional graphics representation PyMOL PyMOL 
a The q range used for solution structural determination 
b M.W. =0.625×Porod volume 
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