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Supplemental Fig. S1  Fo-Fc omit map for FAD and phosphate ions
(Ogawa et al.)



Supplemental Fig. S2  Stereo view of a superposition among six Thy1 structures
Regions from β4 to α5 are shown. PDB IDs for TmThy1, MtbThy1, CvThy1, 

CgThy1, HpThy1 and ScThy1 are 4GT9, 2AF6, 4FZB, 3FNN, 3AH5 and 4P5A, 
respectively
(Ogawa et al.)
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Supplemental Fig. S3  Sequence alignment among Thy1 proteins based on the crystal structures 
Secondary structures are indicated by colour. Residues contacting ligands are indicated by boxes; solid, dotted 

and broken lines indicate FAD, dUMP and MEF, respectively. Residues disordered in crystal structures were 
indicated by small characters. 
(Ogawa et al.) 
 
  
                        β1     β2                       α1                      α2                α3     
T. thermophilus    megpLTIPVLDKGFVRLVDQMG---------------DDRAIVQAARVSYGEGTKT-----VREDAALIDYLMRH-RHTSPFEMV 64 
T. maritima        ----MKIDILDKGFVELVDVMG---------------NDLSAVRAARVSFDMGlkd-----EERDRHLIEYLMKH-GHETPFEHI 60 
S. cacaoi          -mesPRIELRSDITVELVDSSA---------------SDLAVVKAARVSTAGedandelydgGSTRGLIRYLMRS-RHGSPFEHN 68 
Pbcv1              ------------MSAKLISVTKPVVEGVN-------TAEELIAYAARVSNPENQINNK-----TASGLLKYCIRH-KHWSIFETA 60 
H. pylori          ------------MEVICKHYT----------------PLDIASQAIRTCWQSFEYSDDG--GCKDKELIHRVGNIFRHSSTLEHL 78 
C. glutamicum      ------maEQVKLSVELIACSSFTPPADVEWSTDVEGAEALVEFAGRACYETFDKPNPRTA--SNAAYLRHIMEV-GHTALLEHA 76 
M. tuberculosis    ------maETAPLRVQLIAKTDFLAPPDVPWTTDADGGPALVEFAGRACYQSWSKPNPKTA--TNAGYLRHIIDV-GHFSVLEHA 76 
 
                   β3        α4           β4 
T. thermophilus    VFKFHVK-APIFVARQWFRHRTASVNEISGRYSILKE-------------------EFYEPEAFRKQakrnkqasegall- 124 
T. maritima        VFTFHVK-APIFVARQWFRHRIASYNELSGRYSKLSY-------------------EFYIPSPERLEGYKTTIP------- 114 
S. cacaoi          SMTFLVR-APIFTVRHLMRHRTWSFNEESARYREVGA-------------------AFYVPDATRLLRQEGKPGDYRYVGG 129 
Pbcv1              FMTLELK-TSRGIAAQVLRHRSFHFQEFSQRYASVme------------------tppphQARFQDHKNRQNSLDTVPE-- 120 
H. pylori          YYNFEIKGLSRGALQELSRHRIASLSVKSSRYTLRELKEVESFLPLNETNLERAKEFLVFVD------------------- 140 
C. glutamicum      NATMYIRGISRSATHELVRHRHFSFSQLSQrfvhsge------------------SEVVVPTLIDED-------------- 125 
M. tuberculosis    SVSFYITGISRSCTHELIRHRHFSYSQLSQRYVPEKD------------------SRVVVPPGMEDD-------------- 125 
 
                             α5 (to be checked)                  α6           β5       α7                  
T. thermophilus    ----deealaLLRKVQQEAYGAYRALLEKGV---------------AREMARMVLPLNLYTEFYWKQDLHNLFHFLKLRLAPEA------- 189 
T. maritima        ----PERVTEKISEIVDKAYRTYLELIESGV---------------PREVARIVLPLNLYTRFFWTVNARSLMNFLNLRADSHA------- 179 
S. cacaoi          STDDHQQVVRSATRAYEVAFEEYQRLLDSGI---------------AREIARLVLPVSTYSVLYATCNARALMHFLSLRTHRPDAAYVSHP 205 
Pbcv1              --DDQTWWATEQEKLYAQSMELYNKALEKGI---------------AKECARFILPLSTPTTIYMSGTIRDWIHYIELRTSNGT------- 187 
H. pylori          --------NEKVNAMSVLALENLRILLSEHNI--------------KNDLAKYAMPESYKTHLAYSINARSLQNFLTLRSSNKA------- 202 
C. glutamicum      -----PQLRELFMHAMDESRFAFNELLNALEEKlgdepnallRKKQARQAARAVLPNATESRIVVSGNFRTWRHFIGMRASEHA------- 204 
M. tuberculosis    -----ADLRHILTEAADAARATYSELLAKLEAKFADQPNAILRRKQARQAARAVLPNATETRIVVTGNYRAWRHFIAMRASEHA------- 204 
 
                   α8                α9             β6  α10         α11           α12 
T. thermophilus    QWEIRQYARAIAEIVKERVPLAWAAFEEHLLEGAFLSRTELRALRGLLTPEVYEKALSSLGLGGSRLKEALEKVFGpgeal 270 
T. maritima        QWEIQQYALAIARIFKEKCPWTFEAFLKYAYKGDILKEVQV---------------------------------------- 220 
S. cacaoi          QREIEMVAEQMETAWAKLMPVTHEAFTAFGFVSP----------------------------------------------- 239 
Pbcv1              QREHIDLANACKEIFIKEFPSIAKALDWV---------------------------------------------------- 216 
H. pylori          LKEMQDLAKALFDALPGEHQYLFEDCLKH---------------------------------------------------- 231 
C. glutamicum      DVEIREVAVECLRKLQVAAPTVFGDFEIETLADGSQMATSPYVMDF----------------------------------- 250 
M. tuberculosis    DVEIRRLAIECLRQLAAVAPAVFADFEVTTLADGTEVATSPLATEA----------------------------------- 250 
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Supplemental Table S1 Purification of TtThy1 protein 

TtThy1 protein was purified by 8 steps of column chromatography. 

Method Column Buffer Gradient 

gel filtration  GE Healthcare UK Ltd., 

HiPrep 26/10 Desalting 

20 mM Tris-HCl,  

pH 8.0 

- 

anion exchange TOSOH 

CORPORATION, Super 

Q TOYOPEARL 650M 

20 mM Tris-HCl,  

pH 8.0 

buffer to  

buffer + 0.4 M NaCl 

anion exchange  GE Healthcare UK Ltd., 

RESOURCE Q 

20 mM Tris-HCl, 

 pH 8.0 

buffer to 

buffer + 0.4 M NaCl 

anion exchange  GE Healthcare UK Ltd., 

RESOURCE Q 

20 mM Tris-HCl, 

 pH 8.0 

buffer to  

buffer + 0.4 M NaCl 

hydroxyapatite  Bio-Rad Laboratories, 

Bio Scale CHT20-I 

10 mM NaPi,  

pH 7.0 

Buffer to  

buffer + 0.125 M Na 

phosphate 

gel filtration  GE Healthcare UK Ltd., 

HiLoad 16/60 Superdex 

75 pg 

20 mM Tris-HCl, 

150 mM NaCl,  

pH 8.0 

- 

anion exchange  GE Healthcare UK Ltd., 

RESOURCE Q 

20 mM Tris-HCl, 

pH 8.0 

buffer to  

buffer + 0.4 M NaCl 

hydrophobic 

interaction  

GE Healthcare UK Ltd., 

RESOURCE PHE 

50 mM NaPi,  

pH 7.0 

buffer + 1.05 M 

(NH4)2SO4 to 

buffer 
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Supplemental Table S2 Sequence similarity of TtThy1 to Thy1 proteins whose structures are 

known. 

Species 
Identity 

(%) 

Positives 

(%) 
E-value 

Coverage 

(%) 

Thermotoga maritima 50 64 1.36129e-70   84 

Streptomyces cacaoi subsp. asoensis 41 54 1.79198e-32 79 

Paramecium bursaria Chlorella virus 1 31 48 1.44047e-18 68 

Helicobacter pylori 28 51 0.000384036 54 

Corynebacterium glutamicum 26 45 0.00934971 68 

Mycobacterium tuberculosis 23 39 0.0094941 68 
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