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   ( ),     

  .      100000 
 [Kastner, 2005; Siegal, 1945; Drenth et al, 2001].   

    ,    
 : , - ,     

 [Kuijk et al, 2008].   -  , 
   —    MEFV,    

 1997 .      16-   (16 13.3) [The French FMF 
Consortium, 1997; The International FMF Consortium, 1997; Pras et al, 1992].  

    MEFV,    2015   305  
 .        
,      , ,     

    MEFV [Sarkisian et al, 2008].    
       MEFV.    

   8  : E148Q, M680I, M694V, M694I, K695R, 
V726A, A744S, R761H [Centola, 1998].      
M694V,      80%  [Medlej-Hashim et al., 2011]. 

 694V   ,    
  ,    ,  , 
   ,      
   .  M680I, V726A  E148Q,    

M694V,   ,     ,  
  [Diaz et al, 2004].   8-   

 : V726A, M694V, M694I, M680I  E148Q,   
        74%  

      . 
            

            
 .       MEFV –  , 

     .   
   - L110P-E148Q, E148Q-S179N, E148Q-P369S, E148Q-

P369S-R408Q, E148Q-I692DEL, E148Q-M694I, E148Q-M694V, E148Q-V726A, E148Q-
A744S, E148Q-R761H, E148Q-V726A-R761H, E167D-F479L, I640M-R653H, M680I-M694I 
[Milhavet et al, 2008]. 

       .   
,        - , 

    ,      
.        : 

H478Y, T577N, T577S, M694del, E148Q-P369S, E148Q-M694I.    
 (R653H, M694V, V726A),   ,   

       -  [Booth et al, 2000]. 
      MEFV   ,   

781   [Aldea et al, 2004; Mansfield et al, 2001].  
   3   2 : 1) N-   - DAPIN, 

   1-92   ; 2) bZIP 
  (266-280); 3)  - B-box type zinc-finger (370 – 412); 4)  

 NLS (420-437),       
; 5) -   B30.2 (580 – 775),     2 

: N-  Pry  C-  Spry.     
,         

  : DAPIN –      (PDB id: 
2MPC) [Vajjhala et al, 2015]  30.2 –     (PDB id: 
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2WL1) [Weinert et al, 2009].   30.2  ,    
 7  8   ,   . 

,      ,      
  -     ,    

  .  DAPIN      20  
      [Bertin et al, 2000; Martinon, et al, 2001]. 
 DAPIN - DAPIN       

,   DAPIN,     ASC (Apoptosis Associated Speck-
Like Protein With a CARD).    ASC     

  -1 , ,  -1 .  -
1 ,         C-

 B30.2   -1.  B30.2   -1, 
 ,      -1     

  [Jae et al, 2009].  
  ,    ,   
   ,      

  . 
 
     

       
  ,   ,    

      ASC  -1.  
    15 : 7    - E148Q, 

M680I, M694V, M694I, V726A, A744S, R761H; 6    - E148Q-
M694V, E148Q-M694I, E148Q-V726A, E148Q-A744S, E148Q-R761H, E148Q-V726A-
R761H,       ;  2 

 : T577N  T577S,    
 . 

        :  
       

       
  DAPIN  B30.2,       

. 
           

     DAPIN  B30.2   
 . 

        
 DAPIN  B30.2   ASC  -1 ,   

    .  
          

 . 
 

       
  ,     in silico  

        ,     
 .  

           
   1.6 Å. 

 ,  in silico ,       
        ASC  -1. 

       ,   
        

  -1.  
 ,  ,    B30.2 ,   

     . 
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    .     -

         , 
, ,     ,     

  . 
 

 . 
        

: 7-      
  “  2013” ( , , 2013), 

   ,     
« -2013», « -2014», « -2015», ( , 2013, 2014, 2015), 

    «     
 -4» ( , 2013),        

,      . 
 

.     7  (3   4 ).  
   .    126 ,  3 , 7 
  18 .   176   

.     , ,  , 
  ,     , , 

   . 
 

  
 

   :      
 ,   MEFV  ,   

 ,      ,  
 ,      . 

         .  
    . 

 
    

 
    ,    

 -  ( )  ( )    
      

      (  ). 
 

    . 
         
  ,  de novo   ,   

  ROSETTA 3.5 [Baker, 2010; Leaver-Fay et al, 2011].   
    ,   ROSETTA 

3.5      . ROSETTA  
     CASP     

. ROSETTA 3.5,      ,  
   ,      

.       3  9  
         .  

  ,        
  .       , 

      . ROSETTA 3.5  
     - .      

,  ,  -    
 .   1000    
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,        
 .  ,     

 - ,   ;     
      .  , 

    ,  ,     
    -       
    .  

      
   (UniProt ID: O15553).  

    DAPIN  B30.2   de 
novo ,         

    ,   
     .     
  100000   ,    

 .      ,  
  ,     .   

   1000 .     
      de novo , 

   RosettaCM [Song et al, 2013].  
      DAPIN   
   –       

    DAPIN  NLRP12 (PDB ID: 2L6A) 
[Pinheiro et al, 2010];    bZIP    
–    H2 (PDB ID:3KIO) [Shaban et al, 2009]; B-box type zinc-finger 
– C-        (PDB 
ID:2GE8) [Jayaram et al, 2006];      Coiled-coil,   

   NLS –      de novo 
,     Bmi1/Ring1b-

UbcH5c (PDB ID:3RPG) [Bentley et al, 2011]   BBox-Coiled-coil  Trim5alpha 
(PDB ID:4TN3) [Goldstone et al, 2014];     
B30.2  –  ,  de novo ,   

      (PDB ID:2WL1) [Weinert et al, 
2009].           

         
 c   RosettaCM.   1000000   

  . 
 

         
    SDM [Worth et al, 2011].    

 -    ( G)       
 ,       ( G)  G 

  G   ( G = G - G ),  
         . 

 
    DAPIN  ASC    

   ROSSETA 3.5.    
 RosettaDock [Chaudhury et al, 2011],     

    [Gray et al, 2003; Wang et al, 2005; Wang et al, 2007]. 
      -    

    ,      
     ,  

    .     
  3 Å,   – 8 Å.     , 

       .   
        

 . 
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  CHarMM 38.b1 [Brooks et al, 1983]   “  " 

(implicit solvation method) [Brooks et al, 2009]     
 1 (EEF1) [Lazaridis et al, 1999],    CHARMM19.  

        
      ,    

      ,    
 ,          

,      .   
        

    .       
       ,  

,     .    
     (leap-frog)  2 .  
   309  (36 )   .  
     100-200 ,   

       . 
 

        
   DAPIN  B30.2,       

 -1  ASC,      VMD 1.9.2 [Humphrey et 
al, 1996]. C  VMD 1.9.2       

     (RMSD)    
   . 

        Linux,  24-
       [Hakobyan & Nazaryan, 2010]   

    . .  [   , 2012]. 
 

   
 

    DAPIN  B30.2. 
        

   ,  de novo ,   
    DAPIN  B30.2,   

.         
      .1  . 2.  

        
   DAPIN  B30.2,     
       DAPIN  0,6 Å,    

B30.2 = 0,8 Å,       90%. 
 

 
                                                  

        
     . 

        DAPIN  
B30.2,    ,     

.   DAPIN    R42W, E84K  A89T,   
 B30.2 - M680I, M694V, M694I, K695R, V726A  V744S. 

 1.    
   

  DAPIN.  
 - ,  –  

,  –   . 



8 
 

 
                                                

        1000 ,  , 
           

    .      
        DAPIN  B30.2  
 . 3  4. 

                                                                                   
 

 

 

    
         DAPIN,  

         -     
 a    . RMSD = 1,06 Å (R42W); 1,08 Å 

(E84K);  1.05 Å (A89T). 
   M680I     ,   

  :  -  –    THR663-
TRP665,  - -    THR707- LEU710   - -    
LYS765 – ALA768.         

  RMSD = 1,137 Å.  M694V     
:   - -    LYS695-GLU696  THR707 – 

LEU709.          
 RMSD = 1,699 Å.  M694I  :  -    

THR122- LEU125,   - -    THR150-ARG152  
ASP177-LYS180. RMSD = 1,099 Å.  K695R   :  - -

   THR122 - LEU124, -  –    VAL149 – ARG152 
  - -    ASP177 –LYS180. RMSD = 1,151 Å.  

   V726A     B30.2 , ,  
 ,     ,     

,  :  -  –    TRP655 – VAL657,  - 
-    THR707- LEU710,  - -    ARG725 – GLY727  

 - -    ASP762 – LYS765. RMSD = 1,808 Å.  A744S 
   -  –    ALA79-TRP80  MET109-LYS110, 

 - -    THR122-LEU124   - -    ARG140-
GLY142. RMSD = 0,796 Å. 

       DAPIN  
B30.2,            

   ASC  -1. 

 2.    
   

  B30.2.  
 - ,  –  

,  –   . 

 3.  
    

   
 DAPIN.  

 –  ;  
 –   

;  
 –    

.  
   

   
.

 
R42W

 
E84K

 
A89T
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    DAPIN  ASC. 
          

5500   DAPIN  ASC.  ,     
      (-154.75 / ),  

 103     .   1   
    ,      

  .       
DAPIN   ASC    ,  

 ,     DAPIN   
,           

 .     DAPIN  
 ASC   . 5. 

 
M680I

 
M694V

 
V726A

 
 

 4.  
   

   
  

30.2.  
 –   

 
;  

 –   
;  

 –    
. 

   
 

 
,  

 –  
 

. 

 
M694I

 
K695R

 
A744S
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     DAPIN   ASC. 
       DAPIN 
    ASC.       

      ( .5). 
    EEF1.   (leap-frog)  

  2 .   200 .     
,    DAPIN     ,  

 ASC,       .  
  DAPIN      ASC      

 .       
 DAPIN  ASC  ,     Thr19-

Gly22 c Leu47-Val50; Gln29-Thr31 c Ser12-Leu14; Pro42-Gln44 c Ser3-His5 .  
      DAPIN  ASC (  2). 

  2 ,    DAPIN  ASC   
126 ,   74       . 

    DAPIN  ASC = -90,87 / ,  
  = -121,07 / .    DAPIN 

(R42W)  ASC       Leu16-Asp20 c 
Leu45-Ser49; Pro50-Lys52 c Lys41-Phe43 .   2 ,  

  DAPIN (R42W)  ASC   109  
 91        .  

 = -91,89 / ,  = -131,59 / .  DAPIN ( 84 )  ASC 
  Leu13-Glu14 c Lys41-Lys42; Val17-Tyr19 c Pro51-Arg53;  Ile45-Ala48 c Tyr56-

Ile59 .   2 ,    DAPIN 
(E84K)  ASC   71   129      

  .  = -97,54 / ,  = -132,48 / . 
  DAPIN (A89T)  ASC   Ser11-Val17 c 

Lys42-Leu48; Arg47-Arg49 c Glu38-Leu40 .   2 ,  
  DAPIN (A89T)  ASC   33   

167        .  = -102,97 
/ ,  = -136,7 / .  

  ,      DAPIN 
          ASC. 
         

,        ,     
   DAPIN  ASC      

 Caspase-1,      ASC. 

 5.   
  DAPIN 

( )   
ASC ( ). 
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     B30.2  -1. 
     B30.2   -1  
         

B30.2  -1 [Chae J.J et al, 2006].    
 ,     B30.2     

,       -1     
  .      B30.2  -

1        Asn679-Met680 (B30.2)  
Ser23-Thp24 (  P10 -1); Thr672-Lys677 (B30.2)  Glu42-Pro47 
(  P20 -1).   3.    

 B30.2  -1,   ,   B30.2 c 
-1     76 .,      

   .    B30.2 c -
1 ( )  -103.565 / .   B30.2 (M680I)  

-1    Asn624-Trp626  Ser119-Gln121 (P20); Cys639-Ile640  
Arg25-His26 (P10); Gly759-Arg760  Val22-Trp24 (P10) .   

   B30.2 (M680I)  -1,  ,  
 B30.2 (M680I) c -1   83 . (  3.),  

= -103.344 / .  B30.2 (M694V)  -1   
Asp637-Ser638  Ile46-Pro47 (P20); Gly763-Gly764  Gln121-Val122 (P20); Leu682-Ser683 

 Ser23-Trp24 (P10) . 

 

 
 2. 

 
 

 
   

 
 DAPIN 

c  ASC. 

 
 
 

 3.  
 

 
 

   
 

 B30.2 c 
-1. 
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    B30.2 (M694V)  -1,   , 
  B30.2 (M694V) c -1  90 .    

 (  3.),  = -141.711 / .    
 B30.2 (M694I)  -1  ,   

  Lys671 – Asn669 – Thr659 - Glu668 (B30.2) c Trp24 - Arg25 - Pro27 - 
His26 (P10)  Asn669 - Asp177 – Pro757 – Thr606 (B30.2) c Lys166 - Ser159 - Glu120 - Ser45 
(P20) .     B30.2 (M694I)  

-1,   ,   B30.2 (M694I) c -1  107 . 
    (  3.),  = -126.316 / . 

 B30.2 (K695R)  -1   Pro661 – Glu681 – Ser693 
(B30.2) c Lys166 - Val163 - Pro47 (P20)  Gly679 – MET686 (B30.2)    His26 - Ser23 (P10) 

.      B30.2 (K695R)  
-1,  ,   B30.2 (K695R) c -1 

  70 . (  3.),  = -85,569 / .   
  B30.2 (V726A)  -1  ,  
   Trp626-Asp631 c Ser45-Thr50 (P20); Asp637-Cys639 c Trp24-

His26 (P10) .       B30.2 
(V726A)  -1,  ,   B30.2 (V726A) c -
1   60 . (  3.),  = -75,214 / .  

 B30.2 (A744S)  -1    Ser728 Lys615–Met686–
Ser728 (B30.2) c Trp24-Arg25-Gly66 (P10)  Gly751– Arg756– Pro660– Asn680 (B30.2) c 
Pro47-Gly51-Val163-Lys166 (P20) .    

 B30.2 (A744S)  -1,   ,   B30.2 
(A744S) c -1  75 .     (  3.),  = 
-69,583 / .      

   B30.2  -1    
     M680I (0.21%     
),      M694V  36.8%,    

  M694I   54,4%,       
 K695R  30%,        

V726A  29%         A744S  
67%.  ,       –  
M680I,     ,      

  -1.   M694V,     
 ,        -1. 

,   ,   
   [Chae J.J et al, 2006; Chae J.J et al, 2009],   

      B30.2- -1. 
 

        
. 

 de novo      10000000  
   ,  ,       

     ,     
( . 6).          

  ,      . 
         

    ,      
 .         
 ( . 7).         

 .      ,   
,      -    . 

       .   
,         .   

–    . 
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   ,      
 ,         -  

  .    ,    
  , ,  603   (91,6%)   

    [A, B, L],     
[a,b,l,p] – 53 (8,1%),     [~a,~b,~l,~p] – 1 (0,2%)   

       (0,2%) – ASN78.  
 

 ,  
   

,   
  

,  
99,8% ,  

   
  

  
   

  
, ,   
  

  90% 
 ,  

  
  

. 
       
           

,       
     .     
     ,    

  1,6 Å,        .  
         

,         
 ,    SDM.   G  G  

 G   ,    ,    
     .     

 
 6. 

  
 . 

 DAPIN  
 , bZIP 

– , B-box type 
Zn-fingers  - 

, -Helix – 
, B30.2 –  

,   
   

. 
 

 
 

 
 
 

 7. 
 

 
  

 
 

. 
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 (66)    B30.2  .    
 ,  41-   (R628K, G632S, D637G, P646L, S650Y, D661N, 

K671M, G678E, M680I, M680V, M680L, G687D, Y688F, M694I, M694V, M694K, K695R, 
K695M, S702C, R717S, I720M, V726A, I729V, S730C, R737K, F743Y, A744S, A744T, 
S749C, I755V, P758S, R761H, I772V, Q778L, P780T)      

 ,  25  (N599D, I640M, I641F, R652C, R652H, R653H, E656A, 
I666V, T681I, M693I, L709R, M694L, K695N, V704I, P705S, R708C, R717H, V722M, 
N733S, F743L, Q753H, P754R, R761C, S675N, P769A) –    

    . 
  ,       

 ,  7     .  
 1.   G   . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
 ,    B30.2,    

         .   , 
  M694V,         

      ,  
 M680I, M694I, K695R, V726A, A744S  R761H, ,    

M694V,     ,    
.  

     ,  
        ,   
      . 

 
 

       
. 

        , 
   ,     . 

      10000 ,  ,    
           

 .   15 : 7    - 
E148Q, M680I, M694V, M694I, V726A, A744S, R761H ( . 8); 6   

 - E148Q-M694V, E148Q-M694I, E148Q-V726A, E148Q-A744S, E148Q-R761H, 
E148Q-V726A-R761H ( . 9),        

 ;  2  : T577N  T577S ( . 9),  
   . 

 1.     
 .

  G 
( / ) 

 
 M694V -3.56 

 
 

M680I -0.98 
M694I -0,72 
K695R -0,84 

V726A -0,88 

A744S -0,56 

R761H -0,65 
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   E148Q       

,     :  -  -   
 LYS160-GLU163;  - -    PRO180-LEU182  PRO188-

PRO190;  - -    GLU299-ARG305  PRO684-GLY687.  
   -   : c CYS226-PRO234  CYS226-LEU233  

 LYS237-VAL245  MET238-VAL245.   -    c LEU263-
LEU271  LEU263-ALA274.    - - -   - -   

 - ILE601-ASP603—ALA604-ALA607  ILE601-ALA604—GLU605-ALA607. 
    -       ARG652-VAL659  

ARG652-TYR654—TRP655—GLU656-VAL659.     
      RMSD = 1,1253 Å.  M680I 

   -   : c CYS226-PRO234  CYS226-LEU233, 
LYS237-VAL245  MET238-VAL245,  VAL642-PRO646  VAL642-SER645   
LEU770-PRO774  PRO769-PRO774.    - -    
ASP272-ALA274, PRO298-THR303  PRO684-GLY687.   -   

  SER399-HIS407  SER399-ARG408,  GLU524-VAL541  TRP525-
VAL541   LEU590-HIS596  LEU590-ALA597.   - - - -   

- -    ILE601-ASP603—ALA605-ALA607—TYR608  ILE601—
LEU602-TYR608.   -     THR707-ILE711  THR707-
LEU710.   - -    VAL775-GLN778. RMSD = 1,3309 Å. 

 M694V :   -     ARG80-SER95  

 
 
 
 
 
 
 

 8. 
  

 
  

 
 . 

 –  
  

; 
 –  

; 
 –   

. 
  

 
 

, 
 – 

 
. 

 
E148Q

 
M680I

 
M694V

 
M694I

 
V726A

 
R761H

 
A744S
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ARG80-GLU98,  LEU263-LEU271  LEU263-ALA274,  SER399-HIS407  SER399-
ARG408;   -     CYS226-PRO234  CYS225-LEU233,  
LYS237-VAL245  MET238-VAL245,  PRO706-ILE711  THR707-ILE711    VAL642-
PRO646  VAL642-GLY644;    - -    GLU299-
ARG305;   -     PRO307-GLY320  PRO313-GLY320; 
  -  –    ILE601-ASP603;     -

        ARG652-VAL659   ARG652-TYR654—TRP655—
GLU656-VAL659;    -  –    VAL775-GLN778. RMSD 
= 1,1679 Å.  M694I :   -  -    
LYS160-GLU163  VAL775-GLN778;   -     GLU225-
PRO234  GLU225-ILE233  LYS237-VAL245  MET238-VAL245;   -

    LEU263-LEU271  LEU263-ALA274;    - -
   GLU299-ARG305, PRO684-GLY687, TYR688-GLU696, THR735-

ARG737, ASP762-LYS765;   - — - —     -  
   ILE601-ASP603—ALA604-ALA607—TYR608  ILE601-TYR608. RMSD 

= 1,2518 Å.  V726A :   -     CYS226-
PRO234  CYS226-LEU233,  VAL642-PRO646  VAL642-SER645,  THR707-ILE711  
THR707-LEU710,  ILE601-ASP603  LEU602-ALA604;   - -   

 GLU299-ARG305, PRO684-GLY687, ARG725-GLY727, THR735-ARG737;  
   -        ARG652-VAL659  

ARG652-TYR654—TRP655—GLU656-VAL659   LEU752-PRO758  LEU752-
PRO754—ILE755-PRO758. RMSD = 1,2317 Å.    A744S  

     ,     
:   - -    PRO180-PRO183  GLY185-PRO190; 

 - -    GLU195-GLN198, ASN270-ALA274, PRO298-ARG305, 
PRO684-GLY687  THR735-ARG737; -  –    ILE601-ASP603; -

 -    ALA604-ALA607.     -   
: c VAL642-PRO646  VAL642-GLY644,  TRP665-THR672  ILE666-

LYS671,  SER738-ALA744  HIS739-SER744   LEU752-PRO758  GLN753-PRO758. 
          

RMSD = 1,4571 Å.  R761H :   -     
PRO18-GLN29  PRO18-ASN30   LEU263-LEU271  LEU263-ALA274;   -

 -    LYS160-GLU163  ASN297-ARG305;   -
  SER208-LEU216  ALA207-ALA217;     -   

     CYS226-PRO234  CYS226-PRO228—PHE229—GLU230-
PRO234   LYS237-VAL245  LYS237-ARG241—SER242—LEU243-VAL245;  

 -     LEU263-LEU271  LEU263-ALA274;   
 - -    PRO684-GLY687  ARG725-GLY727;   -

   c THR707-ILE711  THR707-LEU709   SER738-ALA744  
HIS739-ALA744. RMSD = 1,3021 Å.  

 E148Q-M694V :   -  -    
LYS160-GLU163;   -     LEU263-LEU271  LEU263-
ALA274;    - -    PRO298-ARG305, PRO684-GLY687; 
  - — -  - - —    c ILE601-ASP603––ALA604-

ALA607  LEU602-ALA604––GLU605-ALA607;    -   
: c VAL642-PRO646  VAL642-SER645  SER738-ALA744  SER738-

THR742. RMSD = 1,3404 Å.  E148Q-M694I :   -  - 
   LYS160-GLU163  VAL775-GLN778;     

-        CYS226-PRO234  CYS226-PRO228––PHE229––
GLU230-LEU233  LYS237-VAL245  LYS237—MET238-ARG241––SER242––LEU243-
VAL245;   -     LEU263-LEU271  LEU263-ALA274;  

  - -    PRO298-ARG305, SER683-GLY687  THR735-
ARG737;   -    c GLY325-VAL328  GLY325-CYS327,  
ILE394-ILE397  ILE394-LEU396,  VAL642-PRO646  VAL642-GLY644,  717ARG-
TYR724  VAL718-TYR724;   -  -    ILE601-ASP603. 
RMSD = 1,3027 Å. 
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 E148Q-V726A :   -  -    LYS160-
GLU163;    - -    GLU195-GLN198, GLU299-GLY304 

 PRO684-GLY687;   -  -    ILE601-ASP603;   
-     VAL642-PRO646  VAL642-GLY644,  THR707-ILE711  

ARG708-LEU710;   -     VAL718-TYR724  ARG717-
TYR724. RMSD = 1,3885 Å.  E148Q-A744S :   -   

  PRO18-GLN29  PRO18-THR31;   -  -    
PRO353-HIS359;    -   : c GLU225-PRO234  
CYS226-LEU233  LYS237-VAL245  MET238-VAL245;  - -    
PRO298-VAL302  PRO684-GLY687;  -     PRO313-
GLY320  PRO313-GLU319;   -  -    GLY325-VAL328   
GLY325-VAL328  Ile394-Ile397  ILE394-ILE397;    -   

: c VAL642-PRO646  VAL642-SER645  THR707-ILE711  THR707-
LEU710. RMSD = 1,1292 Å.  E148Q-R761H :   -   

  CYS226-PRO234  PRO228-LEU233  LYS237-VAL245  MET238-
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LEU243;    -     LEU263-LEU271  LEU263-
ALA274;    - -    GLU299-ARG305, PRO684-GLY687 

 THR735-ARG737;   -  –    GLY325-VAL328  ILE394-
ILE397;   -  -    PRO364-SER368. RMSD = 1,3541 Å. 

 E148Q-V726A-R761H :   -  -    
LYS160-GLU163;   -     CYS226-PRO234  PRO228-
LEU233,  LYS237-VAL245  MET238-LEU243,  VAL642-PRO646  VAL642-SER645, 
 TRP665-THR672  TRP665-LYS671,  THR707-ILE711  ARG708-LEU710;   

 - -    PRO684-GLY687, GLU299-ARG305  ARG725-GLY727; 
   -     LEU263-LEU271  LEU263-ALA274; 

  -     PRO307-GLY320 THR309-GLY320. RMSD = 
1,1253 Å.  

 T577N    -     CYS226-PRO234  
CYS226-LEU233;    -     LEU263-LEU271  
LEU263-ALA274;  - -    GLU299-ARG305, PRO684-GLY687  
THR735-ARG737;   -  -    VAL775-GLN778. RMSD = 
1,2839 Å.  T577S    -  -    ALA105-
GLY111;    - -    GLU195-GLN198, PRO298-ARG305 

 PRO684-GLY687;    -    LEU263-LEU271  
LEU263-ALA274;   -    THR707-ILE711  THR707-
LEU710. RMSD = 1,3984 Å. 
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ARAKELOV GRIGOR 

 
DE NOVO MODELING OF PYRIN TERTIARY STRUCTURE AND ITS 

INTERACTION DYNAMIC WITH APOPTOSIS PROTEINS 
 

SUMMARY 
 

Key words: FMF, pyrin, caspase-1, in silico, molecular modeling, protein-protein interaction. 
 

Historically, the Familial Mediterranean Fever (FMF) has been the first autoinflammatory 
disease described. FMF is the most widely spread autoinflammatory syndrome. More than 
100000 patients suffer from it in the world. The disease predominantly occurs in certain ethnic 
groups of the Mediterranean basin: Armenians, Sephardic Jews, Arabs and Turks. From the 
above it follows, that the research of FMF, specifically the pyrin protein, mutations of which 
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induce FMF, is important for all populations in the Mediterranean, including Armenians. FMF 
is an autosomal recessive disease, caused by the presence of a mutant MEFV gene 
(MEditerranean FeVer). By 2015 305 mutations of the mentioned gene were known. MEFV 
gene expression results in the formation of pyrin protein, consisting of 781 amino acid residues. 
The tertiary structure of the whole protein is unknown, experimentally studied the tertiary 
structure only of two domains: DAPIN and B30.2. It is known that all domains and motifs of 
pyrin, directly or indirectly involved in protein-protein interactions with proteins of apoptosis, 
thereby regulating a cascade of inflammatory reactions. 

The goal of thesis is studying the effects of dominant mutations on the tertiary structure of 
the pyrin protein and its interaction with ASC and Caspase-1 with help of computer modeling 
methods. In this work have been studied 15 mutations: 7 most common mutations - E148Q, 
M680I, M694V, M694I, V726A, A744S, R761H; 6 complex allele mutations - E148Q-M694V, 
E148Q-M694I, E148Q-V726A, E148Q-A744S, E148Q-R761H, E148Q-V726A-R761H and 
2 dominant mutations - T577N and T577S, dominant inheritance of which are fully proved. 

Was conducted the experiments by computer modeling of pyrin tertiary structure and its 
interaction with apoptosis proteins. In particular native (wild type) tertiary structure of DAPIN 
and B30.2 domains of pyrin protein with accuracy of 0.6 Å and 0,8 Å was modeled. On the basis 
of the modeled native tertiary structure of DAPIN its mutated variations - R42W, E84K, A89T 
have been built. Molecular modeling of interaction dynamics of native, as well as mutated 
variations tertiary structure of domain DAPIN with ASC protein was conducted. Analysis of the 
results showed that these mutations had low effect on the tertiary structure of the DAPIN domain 
and on its interaction with ASC.  

On the basis of the modeled native tertiary structure of domain B30.2 mutant variations of 
this domain - M680I, M694V, M694I, K695R, V726A, A744S, R761H have been modeled. 
The analysis of mutant variations showed that all studied cases of mutations led to structural 
rearrangements in the tertiary structure (such as loop – -helix ; loop- -sheet; -sheet- loop and 

-helix – loop).    
Molecular modeling of interaction dynamics of native and mutated B30.2 domain tertiary 

structures with aspase-1 has been performed. Molecular modeling of B30.2-Caspase-1 
interaction dynamic revealed significant differences between interaction energy of normal and 
mutated domains. Decrease in the average complex formation energy in the case of M680I -
0,21% (in comparison to the normal domain), decrease in the case of M694V (36,8%), decrease 
in the case of M694I (54,4%), increase in K695R (30%), increase in V726A (29%) and  increase 
in A744S (67%) have been observed. 

A full-length native tertiary structure of pyrin protein with accuracy of 1.6 Å was modeled, 
which was a good resolution for such a big protein. On the basis of the modeled native tertiary 
structure the following mutated variations E148Q, M680I, M694V, M694I, V726A, A744S, 
R761H, E148Q-M694V, E148Q-M694I, E148Q-V726A, E148Q-A744S, E148Q-R761H, 
E148Q-V726A-R761H, T577N and T577S have been built. 

The analysis of mutant variations showed that all studied cases of mutations led to structural 
rearrangements in the tertiary structure, such as:  loop – -helix, loop- -sheet, -sheet- loop, -
helix – loop, -helix – -sheet, elongations and shortening of -sheets and -helixes, separation 
of one large -sheet into two small. 

 


