
 
Supplementary Table 1. Comparison of Gallus gallus (gg) and 
Mus musculus (mm) FANCI and FANCD2 structures 
 
 Q-score/Nalign/RMSD* 

(FANCD2) 
Q-score/Nalign/RMSD* 
(FANCI) 

ggD2–I vs mmD2–I 0.22/820/3.77 0.27/848/3.16 

ggubD2–I vs mmD2–I 0.084/641/5.02 0.28/794/2.73 

ggD2 vs mmD2–I 0.25/812/3.19 n/a 

ggubD2–I vs ggD2–I 0.17/758/4.24 0.27/732/2.80 

ggubD2–I vs ggD2 0.19/785/3.91 n/a 

 
 

*Calculations were performed using PDBeFOLD (http://www.ebi.ac.uk/msd-
srv/ssm/). Q-score represents the quality function of Cɑ-alignment, maximized 
by the SSM alignment algorithm. Quality of alignment takes both the alignment 
length and root-mean squared deviation (RMSD) into account, reaching a value 
of 1 only for identical structures. Nalign is the number of matched residues, 
calculated from the best 3D superposition of query and target structures. The 
residues are aligned in 3D on the basis of their spatial closeness. The 
orientation of the structures is optimized such as to minimize RMSD and to 
maximize the number of aligned residues. Note that when there are substantial 
conformational changes, Nalign decreases (e.g. ggubD2–I vs mmD2–I).  

 



Supplementary Table 3. DNA oligonucleotides used in this study. 
 
Name Sequence (5’ to 3’) nt 

44-P1/36-FAM/ ATCGATGTCTCTAGACAGCTGCTCAGGATTGATCTGTAATGGCC/36-FAM/ 44 

39-P1/36-FAM/ ATCGATGTCTCTAGACAGCTGCTCAGGATTGATCTGTAA/36-FAM/ 39 

34-P1/36-FAM/ ATCGATGTCTCTAGACAGCTGCTCAGGATTGATC/36-FAM/ 34 

29-P1/36-FAM/ ATCGATGTCTCTAGACAGCTGCTCAGGAT/36-FAM/ 29 

24-P1/36-FAM/ ATCGATGTCTCTAGACAGCTGCTC/36-FAM/ 24 

19-P1/36-FAM/ ATCGATGTCTCTAGACAGC/36-FAM/ 19 

14-P1/36-FAM/ ATCGATGTCTCTAG/36-FAM/ 14 

10-P1/36-FAM/ ATCGATGTCT/36-FAM/ 10 

44-P1 ATCGATGTCTCTAGACAGCTGCTCAGGATTGATCTGTAATGGCC 44 

44-P7 GGCCATTACAGATCAATCCTGAGCAGCTGTCTAGAGACATCGAT 44 

39-P1 ATCGATGTCTCTAGACAGCTGCTCAGGATTGATCTGTAA 39 

39-P7 TTACAGATCAATCCTGAGCAGCTGTCTAGAGACATCGAT 39 

34-P1 ATCGATGTCTCTAGACAGCTGCTCAGGATTGATC 34 

34-P7 GATCAATCCTGAGCAGCTGTCTAGAGACATCGAT 34 

29-P1 ATCGATGTCTCTAGACAGCTGCTCAGGAT 29 

29-P7 ATCCTGAGCAGCTGTCTAGAGACATCGAT 29 

24-P1 ATCGATGTCTCTAGACAGCTGCTC 24 

24-P7 GAGCAGCTGTCTAGAGACATCGAT 24 

19-P1 ATCGATGTCTCTAGACAGC 19 

19-P7 GCTGTCTAGAGACATCGAT 19 

14-P1 ATCGATGTCTCTAG 14 

14-P7 CTAGAGACATCGAT 14 

10-P1 ATCGATGTCT 10 

10-P7 AGACATCGAT 10 

X1 GCGCACCAAGAGATACGCGGTCGAATGCCGAGTAGCCATCAGCG 44 

X2 ACCATGCAGCTACTCGGCATTCGACCGCGTATCTGGCGACTACG 44 

X3 TATCTCTTGGTGCGC 15 

X4 CGCTGATGGCTACTC 15 

X5 CGTAGTCGCCAGATA 15 

X6 GAGTAGCTGCATGGT 15 

 



1       10        20        30        40        50        6 0

ggFANCD2 M SKR        E        S       S    K        EN   F  LL  SG    V   K    D     S      R       R                V     R   I        LSKI AA ES KTDLQ  CPETKR  ISD RAPSQGGL  EG  EE   T   I
hsFANCD2 M SKR        E        S       S    K        EN   F  LL  SG    V   R    E     T      K       K                I     K   I        LSKS DK SL ED..A  TRKQPL  KTK SHIANEVE  DS  VK   I   I
mmFANCD2 M SKR        E        S       S    K        EN   F  LL  SG    I   R    E     T      K       K                V     K   L        RLDS DK NL ED..A  T..MPL  LAK SHNSHEVE  GS  VK   A   T

        70        80        90       100       110       12 0

LK GE QN   VDQ  FQ KL   L  HP YP    EF  GLES   D     NCLL C           I     A  K       K      VV   IS          Q K         V  G  E A   T      RVA E   S  G  N        HIK RS F     P  T
LK GE QN   VDQ  FQ KL   L  HP YP    EF  GLES   D     NCLL C           L     A  K       R      II   VS          S R         T  S  Q A   I      FQT R   S  K  E        YIE ED F     S  E
LK GE QN   VDQ  FQ KL   L  HP YP    EF  GLES   D     NCLL C           L     I  R       K      VI   VN          S R         T  N  Q G   V      FQA R   A  K  E        YTE SE L     S  E

       130       140       150       160       170       18 0

    E        Y  SLIKLLLGI ILQPA    L EK P   F        N  RLI   A      TL                     VV      I  F  D             VP RT GSR  VHS CE         K       TL L    E F  VVGTFGT FP    
    E        Y  SLIKLLLGI ILQPA    L EK P   F        N  RLI   L      SM                     II      L  Y  E             VR QD E.A  GAS SK         D       KT F    E F  NKNSDEI IP    
    E        Y  SLIKLLLGI ILQPA    L EK P   F        N  RLI   L      SM                     II      V  F  E             IR QD E.A  GTF SK         D       KM F    Q L  SENRDGI MA    

       190       200       210       220       230       24 0

 Q KWLD   D  DL    MQ  S  P   QHD ITSLPEIL DSQ   V  EL  LL   N       LL        L  ML V    I                     R          F    G   SQ  VKK       S VP    I        E   QNE A   SC  K Q
 Q KWLD   D  DL    MQ  S  P   QHD ITSLPEIL DSQ   V  EL  LL   S       VV        I  LI I    L                     K          L    R   GK  TTK       A EN    I        G   HAD G   SD  I E
 Q KWLD   D  DL    MQ  S  P   QHD ITSLPEIL DSQ   V  EL  LL   N       IV        M  LI V    L                     K          L    R   GK  TAQ       A VN    F        G   HAN G   GE  V Q

       250       260       270       280       290       30 0

   LTVPILD  S L LD   L K RQ  M    S  LED PV  KF LH V      E V          A             V   A   V  VK      VI  I  N      V   GRR        L R D  AEL A    S  TI P      L           KAADA   
   LTVPILD  S L LD   L K RQ  M    S  LED PV  KF LH V      E V          V             V   V   L  IR      II  I  S      L   NTS        L S R  PNF L    L  DK S      L           TAMDT   
   LTVPILD  S L LD   L K RQ  M    S  LED PV  KF LH V      E V          V             I   V   L  VR      IV  L  S      L   NTS        F S R  PNF S    L  GK S      F           TDTTS   

       310       320       330       340       350       36 0

I  LR  L      LP     SQ KLKS   ASSS  Q      C  L FDVIK A R     D      LS  V    L                 S  TT    V  L       V F   S   KS D  SC   LQ LG  R    QAQ    M  V  SQN  K       L    Q
I  LR  L      LP     SQ KLKS   ASSS  Q      C  L FDVIK A R     E      LQ  V    L                 N  SS    I  L       I Y   S   EK D  HC   SR QA  V    KGR    G  E  GQS  I       S    E
I  LR  L      LP     SQ KLKS   ASSS  Q      C  L FDVIK A R     E      VQ  I    I                 N  NS    I  V       I Y   A   EN N  QF   SR QA  S    KGL    G  E  DKD  V       S    E

       370       380       390       400       410       42 0

K  SEAW KAIE   S   HK  D   L  I ST     K     LR KI   C  EQL    V             V D  V  LIV  L    NS NR   EKV  S      M    M D     I    NST  S    L     L  H    K   QT        RLG  P    
K  SEAW KAIE   S   HK  D   L  I ST     K     LR KI   C  EQL    I             V E  V  LVM  I    NT TK   DRV  N      I    L T     I    NTA  S    F     F  Y    Q   YI        RSG  Q    
K  SEAW KAIE   S   HK  D   L  I ST     K     LR KI   C  EQL    I             A E  A  VVM  I    ST TK   EKL  N      I    L T     F    RIE  A    L     L  Y    Q   GV        QSD  Q    

       430       440       450       460       470       48 0

   F  H  V KD   SIL LAQ   HS       FGS  YK AF  FD YCQQEVV A L N  Q   M I            T        VV     M         S          Q A  N S     FFP   S    FL  AHPA  S   C   Q  AV          C   
   F  H  V KD   SIL LAQ   HS       FGS  YK AF  FD YCQQEVV A L S  S   L L            S        II     L         T          Q T  V Y     MCS   S    LL  LDQS  S   L   Y  KF          G   
   F  H  V KD   SIL LAQ   HS       FGS  YK AF  FD YCQQEVV A L S  S   L L            T        II     L         T          D A  T Y     ICP   L    LF  QDQR  L   L   Y  KF          G   

       490       500       510       520       530       54 0

VTH CSG E E D  LDVL  L  L  S     A FVK ILD      P QIRK F  L S   V   N   L        D VI    LL             M  LN      L  I            T   IS    T     HP   LRY T   T   S QK   C      Y   
VTH CSG E E D  LDVL  L  L  S     A FVK ILD      P QIRK F  L S   I   N   V        E VV    AM             L  IS      L  V            A   TA    L     NP   MMN V   G   Y DN   Q      Y   
VTH CSG E E D  LDVL  L  L  S     A FVK ILD      P QIRK F  L S   V   T   V        E IV    AM             L  MS      I  I            A   TA    L     NA   RLN A   G   Y EN   Q      C   

        550       560       570       580       590         

TLAFS        IQDDMH VIRK LSS V   K  GIIGAVTM G  A  R                   S       M        S      M        M  V    N            QRQE.G Y           W     PNH Q           S  LK  EADGGL L
TLAFS        IQDDMH VIRK LSS V   K  GIIGAVTM G  A  R                   S       L        T      I        A  M    S            KQNEAS H           Q     FKY L           I  AD  ESPSLT Q
TLAFS        IQDDMH VIRK LSS V   K  GIIGAVTM G  A  R                   N       L        T      I        A  M    S            QQPGTS H           Q     FKY L           I  ED  VPSNSS Q

600       610       620       630       640       650         

     S E   Q   LL LV  C E  P    LYYDE ANLI   K  L    L   G       L       LST           T  V                        D    SERPE  I CDG      D  GF C Q  E LA     L    EKQ GN DLQL  KF K  
     S E   Q   LL LV  C E  P    LYYDE ANLI   K  L    L   G       L       VTS           S  A                        E    TERAN  D QCT      Q  HS S Q  Q SA     F    QHE .. DPKA  WV H  
     S E   Q   LL LV  C E  P    LYYDE ANLI   K  L    L   G       V       VTS           S  A                        E    TRSAN  S QRT      Q  HS T H  W SS     F    QER .. APKT  WV Q  
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660       670       680       690       700       710         

   DF   FVVD      G F FPVK LY L E  TQ  I INLLPL             L                D             D        A         SE  R      VE  PND    LSPTV  S L    S  N   DE  GA        VSQ  PG VAD. .
   DF   FVVD      G F FPVK LY L E  TQ  I INLLPL             I                E             E        A         QD  K      CN  QDA    SCVVP  D P    A  G   YD  DG        LFS  FA DGGP V
   DF   FVVD      G F FPVK LY L E  TQ  I INLLPL             I                E             E        V         QE  K      FN  QDA    FCAAP  D P    A  G   YS  DG        FY.  CA DASR A

720       730       740       750       760       770       

    S     S  CL   FRLLRL    Q  G L EID LL CP  L DLE   KL S S  S    R V  I                   S E         LY          D L  EM N RK V  P   SPC      YTGE NN       A  G     T   VEG      
    S     S  CL   FRLLRL    Q  G L EID LL CP  L DLE   KL S S  Q    K V  L                   N E         IF          E M  TS E GQ L  P   APY      CVER HN       G  D     T   PGE      
    S     S  CL   FRLLRL    Q  G L EID LL CP  L DLE   KL S S  Q    R M  L                   N D         LF          E M  TS E SQ S  S   ASH      CVAR HD       G  D     P   PGE      

780       790       800       810       820       830       

   R   CSL F   NWFRE VNAFCQ    EMKGKVL RL    ELQ  L K LA  P    E   L             V       Q         T    I     V      A   KQ  EF    L YAL            Q DA          QN T   N  G C   T G
   R   CSL F   NWFRE VNAFCQ    EMKGKVL RL    ELQ  L K LA  P    E   M             I       T         T    I     I      V   AK  SF    I LTL            E SP          KH V   I  E Y   T D
   R   CSL F   NWFRE VNAFCQ    EMKGKVL RL    ELQ  L K LA  P    D   M             V       T         S    L     I      V   AK  SL    T LTF            Q SP          KD V   G  E Y   I D

840       850       860            870       880       890  

YVPP    D       P              K    K K D  K            S         T   E  E          V                 S     E    D S D      PA F S AP GV SINAGGP .....R KNGK R S S  ACSA RTQA E   G N
YVPP    D       P              K    K K D  K            S         N   E  D          A                 S     D    E N E      LG F V TL IT HTVTAIS KIRKKG IER. Q T G  TSSS TLSE K   C D
YVPP    D       P              K    K K D  K            S         S   D  D          A                 N     D    E T E      FA V L TL MM RSSSAVA KNRNKG TGGK Q A S  ASCS TLLT D   C D

     900       910       920       930       940       950  

          K             L      FRELD EVFS LH GL TK ILDTEMHT E   T    L             A   S R Y     L    V     L            QPD ELSE E SAAEKETGNPL Q Q Y P              C     S         
          K             L      FRELD EVFS LH GL TK ILDTEMHT E   S    L             L   N H F     I    I     V            PTP HRGQ N EFT.GKEEKTS L H S A              C     F         
          K             L      FRELD EVFS LH GL TK ILDTEMHT E   S    V             V   N R F     I    I     V            MAP GRSH D EST.GKEGKTF S Q Y A              S     F         

     960       970       980       990      1000      1010  

A EVVQLGP EL FLL D   KLE  LT     R    K  G    GFSHL QRS      S              D M      V   G  R V     R    V           EV A         A  C      CW   H   P ST   PFL E  NKD      C   PK   
A EVVQLGP EL FLL D   KLE  LT     R    K  G    GFSHL QRS      T              E L      M   P  R V     K    I           EI V         P  L      SQ   S   P IA   PFL N  SRN      Q   AQ   
A EVVQLGP EL FLL D   KLE  LT     R    K  G    GFSHL QRS      T              E L      M   P  K I     K    I           DI V         A  L      SQ   N   A FA   CCF N  RQN      H   VQ   

    1020      1030       1040      1050      1060      1070  

 CV  LL P CNH EN HN FQ          D      QE   M  CY  LL     L F         L   M  M  Y   V      V     L I               A R   V  VK  K              T I.PNQG V ESG N   YQL SS  HQ  L F L  
 CV  LL P CNH EN HN FQ          D      QE   M  CY  LL     L F         M   L  I  Y   L      V     V V               I H   H  FQ  T              C AAENHG V GPG K   YHI SS  QR  Q F G  
 CV  LL P CNH EN HN FQ          D      QE   M  CY  LL     L F         M   L  I  F   L      A     A A               V H   H  VQ  T              C GAEHLS D KAR T   QHT AC  QK  Q L A  

     1080      1090      1100      1110      1120      1130  

AW GF       LL SAL VL  RLK  E    PLEEL S S  YL NF  S PSFQC       S                                I             I         S   QHENSN  R   Q  AD   PG TEFL       E FQ  L  QA       A F
AW GF       LL SAL VL  RLK  E    PLEEL S S  YL NF  S PSFQC       S                                L             I         S   QPENQN  Y   H  SS   QG HS.Q       Q VH  Q  HQ       A L
AW GF       LL SAL VL  RLK  E    PLEEL S S  YL NF  S PSFQC       T                                V             V         K   HQSKHR  H   E  SN   QM QD.Q       Q FS  Q  HH       G L

     1140       1150      1160      1170      1180      119 0

 L   LM   EK        EK ASLA Q LC  W  P G  EK    N  LH  L  Y L    V  AI          R  M    K            DR            L  V  I TQ     S  PM.TGWK          F  QS MK G     GSHF SA  T  C   
 L   LM   EK        EK ASLA Q LC  W  P G  EK    N  LH  L  Y L    L  VI          K  I    R            DK            L  I  Y IR     L  STASAQN          F  RV .. S     SNIS DQ  A  C   
 L   LM   EK        EK ASLA Q LC  W  P G  EK    N  LH  L  Y L    L  AL          K  L    K            EK            V  I  Y LR     L  SAVPNQK          L  RA .. H     NPTF DH  D  Y   

      1200      1210      1220      1230      1240      125 0

EHT   LKAIEEI  VGVPEL    KD  SST PTL R TF  FFRVMMA LE  VK      DNI               IN         Y   S     V           S   I               SS        SA  GC         Q  P        Q  S   S P
EHT   LKAIEEI  VGVPEL    KD  SST PTL R TF  FFRVMMA LE  VK      ESI               IN         F   T     V           T   I               AG        SP  AS         H  V        E  K   K E
EHT   LKAIEEI  VGVPEL    KD  SST PTL R TF  FFRVMMA LE  VK      DNV               VS         F   T     I           T   L               TG        AP  AA         H  V        E  K   G Q

      1260      1270      1280      1290      1300      131 0

 G   DS     EKLL WN AVR F IL NL KVFDS PVL  CLKYGR FVEAFLK  M         V         I        I  V          I                 A KPS  GE QL    K      N H           R   S       L       LA  
 G   DS     EKLL WN AVR F IL NL KVFDS PVL  CLKYGR FVEAFLK  M         I         M        I  I          V                 P TAA  QQ HE    Y      D S           H   H       L       QC  
 G   DS     EKLL WN AVR F IL NL KVFDS PVL  CLKYGR FVEAFLK  M         V         M        L  M          V                 A TAA  QQ HE    Y      D S           Y   H       R       QC  

      1320      1330      1340      1350      1360      137 0

PLLD SF KHR DV SLL T QL TR LHH CGHSKI QD  LT HVPLLKK LE  V R       K   D                  M      H              S           H         Q   K L  S  Q             LG  N          QF Y  
PLLD SF KHR DV SLL T QL TR LHH CGHSKI QD  LT HVPLLKK LE  V R       R   E                  L      H              T           F         L   E F  D  L             TR  Q          LL C  
PLLD SF KHR DV SLL T QL TR LHH CGHSKI QD  LT HVPLLKK LE  V R       R   E                  L      R              S           F         L   Q L  N  L             TR  K          LL C  

      1380      1390      1400      1410      1420      143 0

VKAML  N C EAFW G LKNRDLQGEEI SQ     E       E                             V                          E   E     A            AF H Q      V           L  ASAAP EDSA GS  DTEDS AEEPDG T
VKAML  N C EAFW G LKNRDLQGEEI SQ     E       E                             L                          E   D     A            TL N R      N           K  NSQ.. STAD S.  DMSSQ SKS... .
VKAML  N C EAFW G LKNRDLQGEEI SQ     E       E                             L                          D   D     V            VL N R      T           I  DPSSS SNAE S.  GVTSH SRN... .

      1440      1450      1460      1470      1480      149 0

     G              D                                       DSDSG GGGHVGAGGPGAAR PPGLGQPRVHRGDHQLHQEDRRLPQLLRHVVPLPPGYA E
     G              D                                       KATED EEDEVSAGEKEQDS ESY.............DDSD.................. .
     G              D                                       RATED EDEA.SDEQKDQDS ESD.............DSSS.................. .

      1500      1510                                        

READGAGAQDRVHRGAGHQG                                        
....................                                        
....................                                        

ggFANCD2
hsFANCD2
mmFANCD2

ggFANCD2
hsFANCD2
mmFANCD2

P

P

P

P

Ub

FA

FA FA

FA

β1α1

β1 4α3α2α

7α6α5α

01α9α8α7α

41α31α21α11α

51αd41αb41αa41 c41αα

81α71α61α

α21

α19

α20 α22

α24α23 α25

72α62α52α

a03α92α82α

13αb03αa03α

d33αc33αb33αa33α β2

a43αe33α

α35 α36

a83αb73αa73α

93αb83α

a24α14α04α

54α44α34αb24α

α45 α46

a84α74α

α49 α50b

α48b

α50a

α50b

P

S1

S1

S1

S1

HD1

S2

S2

S2

HD2

HD2

HD2

HD2

HD2

HD2 S3

S3

S3

S3

S3 S4

S4

S4

S4

S4

1
1
1

61
59
57

121
119
117

181
178
176

241
238
236

301
298
296

361
358
356

421
418
416

481
478
476

541
538
536

600
598
596

660
656
654

718
716
713

778
776
773

838
836
833

893
895
893

953
954
952

1013
1014
1012

1072
1074
1072

1132
1133
1131

1191
1191
1189

1251
1251
1249

1311
1311
1309

1371
1371
1369

1431
1424
1424

1491

Supplementary Note 1. Sequence alignment of FANCD2. Sequences from Gallus gallus (gg), Homo sapiens (hs) and Mus musculus (mm) are 
shown. Under the sequence alignment, the secondary structure of ggFANCD2 is represented in blue: tubes for ɑ-helices and arrows for β-strands. For 
comparison, the helices have been labelled according to their equivalent nomenclature in the murine structure of unmodified D2–I (PDB 3S4W), and 
the solenoid (S) and helical domain (HD) numbers are indicated in light blue boxes. Red signs (“FA”) indicate mutations characterized in FA patients, 
purple signs (“P”) indicate phosphorylation sites and the monoubiquitination site K563 is marked in green (“U”). Disordered regions are marked with 
dashed lines. Sequence identities with ggFANCD2 are 56.6% for hsFANCD2 and 51.5% for mmFANCD2.



1       10        20        30        40        50        6 0

ggFANCI M   IL LA       LQE LQ L    L      QA  G     LL    KGSPCS      R  Q   E S ER         E E   MVT   LR R      K I           AQ      A G P     A  G T G  GD   R      ETAA   G F      QQ S
hsFANCI M   IL LA       LQE LQ L    L      QA  G     LL    KGSPCS      K  S   E T DK         E D   LLQ   VK K      R I           DQ      A K A     F  T R G  TN   N      VAGA   A F      EE A
mmFANCI M   IL LA       LQE LQ L    L      QA  G     LL    KGSPCS      K  S   D T DK         D D   LLQ   VK R      R V           DL      T K T     F  T K D  AS   N      AVGT   A L      EE D

        70        80        90       100       110       12 0

G LRR   Y  C  LVESGDL     SEIIGLLMLE    PG  L  LA  F               V    VS           V          AR     A AE  T  V VIK    V   LQ  KH          HVGK             QL  H       L  E   RG S
G LRR   Y  C  LVESGDL     SEIIGLLMLE    PG  L  LA  F               I    IQ           A          AH     L VE  N  I AVR    T   RK  TC          QKEI             HF  P       E  S   EG S
G LRR   Y  C  LVESGDL     SEIIGLLMLE    PG  L  LA  F               I    IQ           A          VH     L VD  S  V AVR    A   YK  SC          QQDV             HF  P       D  G   ED R

       130       140       150       160       170       18 0

L NGKSLEL    LTAL   KE LA GKG L GEE K QLI TLCS  W     I L               V     N            N     K         K     V    N M S       FST     S S  S  Y   E     F     N    S  DPQC  H A   
L NGKSLEL    LTAL   KE LA GKG L GEE K QLI TLCS  W     I L               I     T            S     K         R     V    S M V       LPI     A K  N  Y   V     C     N    G  DQQY  Q T   
L NGKSLEL    LTAL   KE LA GKG L GEE K QLI TLCS  W     I L               I     T            N     R         R     M    S V V       LPI     A K  V  C   D     Y     D    V  PQRY  Q T   

       190       200       210       220       230       24 0

F D  L  EE   VV K L MFSK  LQEIPPLVYQLL LS KGS   VL GII FF  L R I  S   L      V      L             L      KKT  E             P  G   QF  E   R     D               A            S  NQ  
F D  L  EE   VV K L MFSK  LQEIPPLVYQLL LS KGS   VL GII FF  L K V  T   V      A      M             V      RKS  E             P  A   EF  E   S     N               S            A  SA  
F D  L  EE   VV K L MFSK  LQEIPPLVYQLL LS KGS   VL GII FF  L K V  T   M      V      L             V      RRS  D             C  P   NL  A   T     N               S            A  RE  

       250       260       270       280       290       30 0

DK   EEQ           T P   L HVEGT ILHIV AI LD   G EL KHLK  Q Q                EVA V           V            DI    I          RQK   RVPQSADL      LDQ R           S  N  Q   E       TE   
DK   EEQ           T P   L HVEGT ILHIV AI LD   G EL KHLK  Q Q                DVV V           I            EL    V          QHN   SGDE..LL      SGE R           F  K  Y   R       VG   
DK   EEQ           T P   L HVEGT ILHIV AI LD   G EL KHLK  Q Q                ELI A           V            EL    L          QHR   SSDE..LS      ADE Y           F  K  C   R       AG   

       310       320       330       340       350       36 0

 D    L PFS  LLLS     R   Q  D LKTS   S KDLQ LQ SKFLQ L P              V     I       E I       I R      I               K PGKA C    S     AVKH LQ   F F     T  C       A     D C QQ Y
 D    L PFS  LLLS     R   Q  D LKTS   S KDLQ LQ SKFLQ L P              I     V       D V       V K      L               G SNNN S    A     TRIQ FQ   L L     V  F       G     N V HR S
 D    L PFS  LLLS     R   Q  D LKTS   S KDLQ LQ SKFLQ L P              I     L       E V       V K      L               G PSKC C    A     TRIQ FE   F L     V  F       G     T V QR T

       370       380       390       400       410       42 0

 V   ILEVV NS   WDHVTQGL   GF LM SY PKK   GK  E    LS M  Q  A  T V     K  A          VD      E            A       K      D  A          FG          L  S     E   SFG  A  TNLG    PA Q  
 V   ILEVV NS   WDHVTQGL   GF LM SY PKK   GK  E    LS M  Q  A  S M     K  V          VE      D            I       R      Y  T          HS          L  I     G   VLD  T  TSPS    PN H  
 V   ILEVV NS   WDHVTQGL   GF LM SY PKK   GK  E    LS M  Q  A  S M     R  V          IE      D            V       K      C  T          HS          F  I     G   ILD  A  IGTS    TN H  

       430       440       450       460       470       48 0

CKLGA ILLETFK HE IR  ILEQVLNRV T   SP  HF DL S I   APL LQ  S     S       V     SD         L K    VS  I      VV    V  N                   P                AA         L N   S       S  
CKLGA ILLETFK HE IR  ILEQVLNRV T   SP  HF DL S I   APL LQ  S     N       I     QE         V R    IS  L      VM    V  S                   M                AS         L N   Y       C  
CKLGA ILLETFK HE IR  ILEQVLNRV T   SP  HF DL S I   APL LQ  S     N       I     QE         V R    IN  L      IM    I  N                   M                TS         F D   Y       C  

       490       500       510       520       530       54 0

  VTE FD L FLP  TVQ LL AVQPLLK SMS RD LILVL KA F  QLDARK AV A R        S   I       R       V   V           I             S    T  N      D   G                 S     Q    SR      A   
  VTE FD L FLP  TVQ LL AVQPLLK SMS RD LILVL KA F  QLDARK AV A K        S   L       K       V   M           M             S    A  Y      Q   R                 C     R    AN      S   
  VTE FD L FLP  TVQ LL AVQPLLK SMS RD LILVL KA F  QLDARK AV A K        T   L       K       I   M           M             .    T  Y      Q   G                 S     R    AS      S   

       550       560       570       580       590       60 0

GFLLLL NFK LGSL SSQC Q     QV  DVH  Y   ANE FCLEI  SL R L Q Q      R   I         S  I AT   A      N A         L   R                     T      A G    Q    AC  S    A      G    C S   
GFLLLL NFK LGSL SSQC Q     QV  DVH  Y   ANE FCLEI  SL R L Q Q      K   V         S  L VS   V      N V         M   R                     S      S S    H    SH  S    T      D    C S   
GFLLLL NFK LGSL SSQC Q     QV  DVH  Y   ANE FCLEI  SL R L Q Q      K   V         T  I VT   V      S V         I   K                     P      S G    R    SR  A    T      D    S G   

       610       620       630       640       650       66 0

AD RLMLY GFYDVLRRNSQLA S M TL SQ KQ Y P  DLLPPLKL  C   QG  I  V     E             S I       I  Y                IM                                E  L       L QQ        EG   A  DQ  
AD RLMLY GFYDVLRRNSQLA S M TL SQ KQ Y P  DLLPPLKL  C   QG  I  V     E             N V       L  F                IL                                Q  L       E KP        EA   T  DK  
AD RLMLY GFYDVLRRNSQLA S M TL SQ KQ Y P  DLLPPLKL  C   QG  I  I     D             S I       L  F                VL                                Q  F       E EP        GA   T  SQ  
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ggFANCI
hsFANCI
mmFANCI

ggFANCI
hsFANCI
mmFANCI

       670       680       690       700       710       72 0

 LQEPL  LL CIQHCLAWYK  V         E  EE           LES T RMIK S                     S        ED      D       EEM   V       F     AH  C           T HLCKGA  E EE   VGFEQNF        R     
 LQEPL  LL CIQHCLAWYK  V         E  EE           LES T RMIK S                     N        EE      E       DDI   I       S     DY  C           T IPLQQG  E ..   EAFYEDL        N     
 LQEPL  LL CIQHCLAWYK  V         E  EE           LES T RMIK S                     S        DE      E       DDM   I       F     DH  S           R VPLQQG  G ..   EELYSEL        V     

       730       740       750       760       770       78 0

ELEDFELDKSADFS     G KNNI A   MG CEVL EYNF I  FSK  FE  L LF                 SS V V        V  I    I       N   NK  DV                   P  G       Y IQ             K G           G  T
ELEDFELDKSADFS     G KNNI A   MG CEVL EYNF I  FSK  FE  L LF                 ST I I        V  V    I       S   NR  DI                   Q  S       C FL             S S           S  M
ELEDFELDKSADFS     G KNNI A   MG CEVL EYNF I  FSK  FE  L LF                 NT V I        I  V    M       N   SK  EI                   Q  N       C CL             S S           S  T

       790       800       810       820       830       84 0

CY K S IL EKAGK K         S LS  FVS LLTALFRD  QSH ESL VLRSS        E            L NR       M             NA                N L    K     N ST G  IAR F   G   T             E   A     T
CY K S IL EKAGK K         S LS  FVS LLTALFRD  QSH ESL VLRSS        D            M NK       M             SI                K L    N     A TK A  TSD L   K   S             Q   S     N
CY K S IL EKAGK K         S LS  FVS LLTALFRD  QSH ESL VLRSS        D            M SK       L             SI                K F    S     G AK T  VSD L   K   D             E   S     G

       850       860       870       880       890       90 0

EFM YAV V LQK QQL   G   GPDGQNP K FQNLC ITRVLLWRYTSIPT VEES G   R   S     V                 E M                                   A       EEM QTD               K              A     
EFM YAV V LQK QQL   G   GPDGQNP K FQNLC ITRVLLWRYTSIPT VEES G   R   N     V                 E I                                   A       KET HVS               D              S     
EFM YAV V LQK QQL   G   GPDGQNP K FQNLC ITRVLLWRYTSIPT VEES G   H   N     I                 D I                                   T       IRT HVS               D              S     

        910       920       930       940          950      

KK KGKSISLLCLEGL   F    Q Y     QFL ALD         E A   VT                     R  N M      RI        I      D  E  IN   K    .             L I  T Q L AA  P   Q    TDG... A   D    E A A
KK KGKSISLLCLEGL   F    Q Y     QFL ALD         E A   VT                     K  S V      KI        V      E  D  VS   R    E             Q I  A Q F QP  Q   R    TDKEGE R   D    Q T A
KK KGKSISLLCLEGL   F    Q Y     QFL ALD         E A   VT                     K  S V      KV        V      E  E  VT   R    E             Q T  V L F QP  Q   Q    MG...T E   G    Q A S

 960       970       980       990      1000      1010      

FQIRQFQRSL N LSS E DFNSKE  LL   L  LS LL P S QF Q L WT KICK E          V       D          I I ST  K  D      L   T                    Q   A        TQ   T           G Q    F    V     
FQIRQFQRSL N LSS E DFNSKE  LL   L  LS LL P S QF Q L WT KICK E          L       E          V V TS  K  E      V   S                    L   Q        AL   T           S P    M    S     
FQIRQFQRSL N LSS E DFNSKE  LL   L  LS LL P S QF Q L WT KICK E          L       D          I V ST  R  E      V   S                    L   E        AL   A           T P    M    S     

1020      1030      1040      1050      1060      1070      

   ED   CK L  L FSLHV YKSPV LLR L QDIH  LGDIDQDVE E   HFA V N     L      LT                 E                 I       I  NAL   SC  G    L     L     S     A    AC           SRS      
   ED   CK L  L FSLHV YKSPV LLR L QDIH  LGDIDQDVE E   HFA V N     A      MN                 D                 V       I  NSR   LF  S    L     S     I     S    GH           KTN      
   ED   CK L  L FSLHV YKSPV LLR L QDIH  LGDIDQDVE E   HFA V N     A      MN                 D                 I       V  YSQ   SF  S    F     L     T     S    GQ           KTD      

1080      1090      1100      1110              1120        

  TAAPTVCLLVL QA KVLEEVDWLI                     S QA       EVK              D           RL    S           E  T     T  L               G             K  TILG DT........S D    SNQ QA  
  TAAPTVCLLVL QA KVLEEVDWLI                     S QA       ELR              E           KL    S           E  S     N  V               S             T  KGQV QETLSE..... A    TLP QP  
  TAAPTVCLLVL QA KVLEEVDWLI                     S QA       ELR              E           KI    N           D  S     T  I               S             A  KGSA QETLSDKVTPE A    VPP LL  

1130      1140      1150      1160      1170      1180        

K    QLGTL T FHELVQTALP GSCVD LL  L K Y  LT     Y Q C S       VIL     L                  S  R            IK  I A   T   V G          V          A         S S T AI  SL  H     H  SNT  
K    QLGTL T FHELVQTALP GSCVD LL  L K Y  LT     Y Q C S       IIM     L                  T  K            VR  L V   S   I A          F          S         D C M TT  AL  Y     Q  .GG  
K    QLGTL T FHELVQTALP GSCVD LL  L K Y  LT     Y Q C S       IVM     V                  T  K            VK  L V   S   I A          F          S         G S I ST  AF  Y     Q  .RG  

1190      1200      1210      1220      1230      1240        

P   EKLVKLSGSHLTP CYSFI YVQN                     A V T MA V L   L                   T                          V      K   GR              Q          IHSESLSFAEEKKKKKKEDET   S V     
P   EKLVKLSGSHLTP CYSFI YVQN                     A V T MA V L   M                   S                          A      R   KN              L          KSKSLNYTG......EKKEKP   A A     
P   EKLVKLSGSHLTP CYSFI YVQN                     A V T MA V L   V                   S                          A      K   NT              V          KSSDAPKCS......E..KEK   S T     

1250      1260      1270      1280      1290      1300        

R TKPIPNL FAIEQYEKFLI LSKKSKVNLMQ MKLSTSRDF I    LD VL E     D       I                                 R   SM          E                     H           Y           NA    S  Q QNT  
R TKPIPNL FAIEQYEKFLI LSKKSKVNLMQ MKLSTSRDF I    LD VL E     E       I                                 K   NI          D                     H           H           KG    M  R DGE  
R TKPIPNL FAIEQYEKFLI LSKKSKVNLMQ MKLSTSRDF I    LD VL E     E       V                                 K   SV          D                     Q           H           KG    M  R DEE  

1310      1320      1330                                      

  E                  EP KK R K                              D                         R R                                A NEPDNNQSGTAEQPDENQ  Q      K..                           
  E                  EP KK R K                              E                         K K                                N EGT......ASEHGGQNK  A      ...                           
  E                  EP KK R K                              E                         R K                                N EGT......ASAHTQQDR  A      CLS                           
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Supplementary Note 2. Sequence alignment of FANCI. Sequences from Gallus gallus (gg), Homo sapiens (hs) and Mus musculus (mm) are shown. 
Under the sequence alignment, the secondary structure of ggFANCI is represented in red: tubes for ɑ-helices and arrows for β-strands. For 
comparison, the helices have been labelled according to their equivalent nomenclature in the murine structure of unmodified D2–I (PDB 3S4W), and 
the solenoid (S) and helical domain (HD) numbers are indicated in light red boxes. Red signs (“FA”) indicate mutations characterized in FA patients, 
purple signs (“P”) indicate phosphorylation sites and the monoubiquitination site K525 is marked in green (“U”). Disordered regions are marked with 
dashed lines. Sequence identities with ggFANCI are 66.4% for hsFANCI and 63.1% for mmFANCI.
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Supplementary Figure 1. Uncropped gels and blots
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