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Supplemental Table S1. Data collection and refinement statistics. 
 

Data collection  
Beamline NE-CAT 24-ID-C (APS) 
Space group C2 
Cell dimensions  
     a, b, c (Å) a=196.6, b=65.9, c=141.0 
    a, b, g (°) a=g=90, b=106.9 
Wavelength (Å) 0.9792 
Resolution (Å) a 50.0-2.40 (2.49-2.40) 
No. of unique reflections 62,179 (3,760) 
Rmerge (%) a,b 7.4 (70.6) 
CC1/2 a 0.997 (0.673) 
CC* a 0.999 (0.897) 
<I / σI> c 24.0 (1.6) 
Completeness (%) a 88.8 (54.0) 
Redundancy b 7.3 (3.4) 
  
Refinement  
Resolution (Å) 50.0 – 2.40 
No. of reflections 55,457 
Test set 1999 
Rwork d/ Rfree 

e
 (%) 19.0 / 22.3 

No. of atoms 10,318 
R.m.s. deviations  
     Bond lengths (Å) 0.003 
     Bond angles (°) 0.6 
<B-Value> (Å2)  
     Protein 46.0 
     AdoHcy 46.3 
MolProbity Score/Percentile 1.26/100th 
Ramachandran plot f  
     Favored (%) 97.0 
     Allowed (%) 3.0 
     Outliers (%) 0.0 

 
aHighest-resolution shell is shown in parentheses. 
bRmerge = Σ | I − < I > | /ΣI, where I is the observed intensity and < I > is the averaged intensity from 
multiple observations. 
c<I/σI > = averaged ratio of the intensity (I) to the error of the intensity (σI). 
dRwork = Σ | Fobs − Fcal | /Σ | Fobs |, where Fobs and Fcal are the observed and calculated structure factors, 
respectively. 
eRfree was calculated using a randomly chosen subset (5%) of the reflections not used in refinement. 
fAs determined by MolProbity. 
	

	 	



	 	

Supplemental Table S2. Comparison of TbPRMT1 ENZ with other PRMTs. 

 

 

 

 

 

 

aRn: Rattus norvegicus (rat) 
bSc: Saccharomyces cerevisiae (budding yeast) 
cMm: Mus musculus (mouse) 
dTb: Trypanosoma brucei 
 

  PDB accession code Sequence 
identity 

Rmsd (Å) No. of Cα 
atoms 

RnPRMT1a 1OR8 51% 1.0 312 
ScRMT1b 1G6Q 47% 1.2 308 
RnPRMT3a 1F3L 41% 1.3 308 
MmCARM1c 2V74 35% 1.6 302 
TbPRMT1 PRO d 6DNZ (This study) 24% 2.1 293 
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Fig. S1. Multiple sequence alignment of putative PRMT1 enzymes among kinetoplastids. The N-terminal low sequence homology region, secondary structural elements, the dimerization 
arm, and disordered regions are indicated above the alignment. Key residues for AdoMet binding, dimerization, and tetramerization of TbPRMT1 ENZ are indicated by arrows below the 
sequence. Tb: Trypanosoma brucei (TriTrypDB: Tb927.1.4690), Tc: Trypanosoma cruzi (TriTrypDB ID: TcCLB.506529.50), Tcl: Trypanosoma congolense (TriTrypDB ID: TcIL3000_1_1890), 
Tev: Trypanosoma evansi (TriTrypDB ID: TevSTIB805.1.4590), Leishmania major (TriTrypDB ID: LmjF.12.1270), Ld: Leishmania donovani (TriTrypDB ID: LdBPK_120850.1), Cf: Crithidia
fasciculata (TriTrypDB ID: CFAC1_010018100), Bs: Bodo saltans (GenBank ID: CUG92929.1), Lpyr: Leptomonas pyrrhocoris (TriTrypDB ID: LpyrH10_23_0130), Baya: Blechomonas ayalai
(TriTrypDB ID: Baya_031_0090), Per: Perkinsela sp. (GenBank ID: KNH05275.1), Ad: Angomonas deanei (GenBank ID: EPY25076.1), and Strc: Strigomonas culicis (GenBank ID: EPY24636.1).
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BayaPRMT1ENZ_Baya_031_0090   WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW T D KLL DHANMYIC IS  QY E RF V  N   IDF YFK L YI  LIET D   IA  IA   SF L  V   E N  S   I                             A                  P  K E  E  N FR          A          PD    D  PLV  Q GK TVS    T T T V QR.

PhytPRMT1ENZ_CCW63012.1      WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW TPD KIL DRANMYAC I   QY E KF V  NV  LDF YFK LSYI   VDT E   II  IV   SF IN V E D S      L                                              K P  K T  N  D  L               F     QD    D  QFF  H  T K E    VRE T V RC.

PerPRMT1ENZ_KNH05275.1       WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A                S  Y   RF T D  IL  KATLYV  IQ       R     NV  I          I  AVE      LI       T  IN       T      L           F                 S  I   N      S    AESWSR TSY D  H  KM SMS KAL      V KPA    NSHALM ID  KTNVEA   DMP T R KK.

AdPRMT1ENZ_EPY25076.1        WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW  P  RIL DHANMYAC I   QY E KF V  NV  IDF YFK LSYI  LIDT E   IA  I    SF IN V   D S  S   L                            A G               C P  Q E  D  D  K                     PN    D QPFF  D  T KVE    T K S Q TE.

StrcPRMT1ENZ_EPY24636.1      WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW TPD KIL DRANMYAC IS  QY E KF V  NV  IDF YFK LSYI  LVDT E   I   IV   SF IN V E D S  S   L                                                P  K Q  D  D  R                     PG  G D  KFF  Q  T T A    D D V E QQ.
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TclPRMT1ENZ_TcIL3000_1_1890                      MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SES  T DYYFDSYSHYGIHME     H  TS    IWR  YL K  V                K   R  IGV   TIAV  R      GFE V  II G V DL LDE     I   NA T                   Y             A    N                                      E  KA    D            Q           
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BsPRMT1ENZ_CUG92929.1                            MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SEN  T DYYFDSYSHYGIHME        TS    MWK   M K  V                K   R  IGI   SVAV  R      G D I  IL G V E  IDE     I   GT L                   VQ            KS   G                                      E  KQ  L H           QQ           

LpyrPRMT1ENZ_LpyrH10_23_0130                     MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  S DYYFDSYSHYGIHME     H  TS    MWR  YM K  V                R   R  IGI   SVAV  R    D GF  V  II G V EL LDE     I   HA K                   Y             G    D                                      Q  Q    GD            E           

BayaPRMT1ENZ_Baya_031_0090                       MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  N DYYFDSYSHYGIHME     H  TS    MWK   M    V                R   R  IGV   SVAI  R    D GFE V  IV G V EL LDE     I   TA T                   Y             AH  AG                                      Q  K     N            D           

PhytPRMT1ENZ_CCW63012.1                          MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SE   T DYYFDSYSHYGIHME     H  TS    IWK  YM K  V                R   R  IGV   SVAV       D GFD V  II G V DL LDE     I  KGT K                   Y             A    D                                     QE  K     D            N           

PerPRMT1ENZ_KNH05275.1                           MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SES    DYYFDSYSHYGIH       H   S    MFR   V K                   K   K    I    IA   K        D I  VI   L DL LE      V   VKKC             ES    S   E         SH   D T                       YA    D  K   K  QA QL D      A     Q  T        

AdPRMT1ENZ_EPY25076.1                            MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SE                  ME     H  TS    MWK  YM K  V                R   R  IGV   SVAV  R    E G D I  IM G V EL IED     V  ..................      V             T    D                                      E  K   L H            E           

StrcPRMT1ENZ_EPY24636.1                          MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  N DYYFDSYSHYGIHME     H  TS    IWR   M K  V                R   R  IGI   NIAI  R    D GFE V  II G V EL LDE     I   VA K                   V             PH   D                                      Q  K     N            E           
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TcPRMT1ENZ_TcCLB.506529.50   WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW TPD KL  DRANMYAC IS  QY E RF V   V   DF YFK LSYI  LIDT D   IL  M    SF IN V E E    S   L                                  F             Q  K E  D  DD Q F                   RN    N SNLF  N  T Q A  A T E E I ER.

TclPRMT1ENZ_TcIL3000_1_1890  WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   KW  P  KM  DKANM VC VT  QY   RF V  NV  IDF YFK LSFL  LVDT E   IV  MA   SF IN V E E S  S   L                            V G   F      H      H  IKE  D  R  Q                     RS    N  RLV  D  T K A    K E A E QSS

TevPRMT1ENZ_TevSTIB805.1.4590 WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y      TPD KM  DKANM VC IT  QY   RF I  NV  IDF YFK LSFI  LVDT E   IV  VA   SF IN V E D S  S   L                         NL       F      H      E  IQE  N  D  Q                     RS    N  PLV  D  T K A    T E A E QAS

LmjPRMT1ENZ_LmjF.12.1270     WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW  PD KIL  RANMYAC IT  QY E KF I  NV  LDF YFK LSYI  LIDT D   II  IV   SF IN V E E S      L                            A       N           P  I Q  D  K  N                     PE    D  PFF  D  E T A    TRT T E KK.

LdPRMT1ENZ_LdBPK_120850.1    WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW TPD KIL   ANMYAC IT  QY E KF I  NV  LDF YFK LSYI  LIDT D   II  IV   SF IN V E E S      L                                    NS          P  I Q  D  K  N                     PE    D  PFF  D  K T A    TRT A E KQ.

CfPRMT1ENZ_CFAC1_010018100   WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW TPD KIL DHANMYAC IT  QY D KF V  NV  LDY YFK LSYI  LIDT     II  IV   SF IN V E E S  S   L                                                P  V Q  E  R  S                    QQD    D  PFF  D  K K E    T T T E QQ.

BsPRMT1ENZ_CUG92929.1        WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  W    W  PD KLL DR NMYV  I   QY E KF V   V   DF YFK LSYI  LIDT E   IV  IA   SF LN V   E    S   L                         Q  A         S    T  F E  I E  N  DD E F                   KS    N  PLF  H  T TVP  D K E T V QR.

LpyrPRMT1ENZ_LpyrH10_23_0130 WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW TPE KIL DHANMYAC I   QY E KF I  NV  LDY YFR LSYI  LIDT     I   IV   SF IN V E E S  S   L                                              A P  V Q  D  K  S                    QPE  T D  PFF  D  K K E    T T T E QQ.

BayaPRMT1ENZ_Baya_031_0090   WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW T D KLL DHANMYIC IS  QY E RF V  N   IDF YFK L YI  LIET D   IA  IA   SF L  V   E N  S   I                             A                  P  K E  E  N FR          A          PD    D  PLV  Q GK TVS    T T T V QR.

PhytPRMT1ENZ_CCW63012.1      WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW TPD KIL DRANMYAC I   QY E KF V  NV  LDF YFK LSYI   VDT E   II  IV   SF IN V E D S      L                                              K P  K T  N  D  L               F     QD    D  QFF  H  T K E    VRE T V RC.

PerPRMT1ENZ_KNH05275.1       WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A                S  Y   RF T D  IL  KATLYV  IQ       R     NV  I          I  AVE      LI       T  IN       T      L           F                 S  I   N      S    AESWSR TSY D  H  KM SMS KAL      V KPA    NSHALM ID  KTNVEA   DMP T R KK.

AdPRMT1ENZ_EPY25076.1        WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW  P  RIL DHANMYAC I   QY E KF V  NV  IDF YFK LSYI  LIDT E   IA  I    SF IN V   D S  S   L                            A G               C P  Q E  D  D  K                     PN    D QPFF  D  T KVE    T K S Q TE.

StrcPRMT1ENZ_EPY24636.1      WMGYFL YESMLN VL ARD  G   V   P        G  D          W    G   S   R    EP    V   Q  T                 L F   F   A         L      T  Y   RW TPD KIL DRANMYAC IS  QY E KF V  NV  IDF YFK LSYI  LVDT E   I   IV   SF IN V E D S  S   L                                                P  K Q  D  D  R                     PG  G D  KFF  Q  T T A    D D V E QQ.
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TclPRMT1ENZ_TcIL3000_1_1890                      MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SES  T DYYFDSYSHYGIHME     H  TS    IWR  YL K  V                K   R  IGV   TIAV  R      GFE V  II G V DL LDE     I   NA T                   Y             A    N                                      E  KA    D            Q           

TevPRMT1ENZ_TevSTIB805.1.4590                     MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  T DYYFDSYSHYGIHME     H  TS    MWR  YL K  V                K   R  IGV   TVAV  R    D GFE V  II G V EI LDE     I   TT T                   C             A    D                                      E  K     D            Q           

LmjPRMT1ENZ_LmjF.12.1270                         MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  N DYYFDSYSHYGIHME        T     IWR  YM K  V                R   R  IGI   NVAV  R    D GF  V  II G V EL L E     I   TA K                   YQ   A        A    N                                      R  Q    SD            H N         

LdPRMT1ENZ_LdBPK_120850.1                        MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  N DYYFDSYSHYGIHME     H  T     IWR  YM K  V                R   R  IGI   NVAV  R    D GF  V  II G V EL LDE     I   TA K                   Y    A        A    N                                      R  Q    SD            D           

CfPRMT1ENZ_CFAC1_010018100                       MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  N DYYFDSYSHYGIHME     H  TS    MWR  YM K  V                R   R  IGI   SVAV  R    D GF  V  II G V EL LDE     I   TA K                   Y             A    G                                      Q  Q    GD            E           

BsPRMT1ENZ_CUG92929.1                            MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SEN  T DYYFDSYSHYGIHME        TS    MWK   M K  V                K   R  IGI   SVAV  R      G D I  IL G V E  IDE     I   GT L                   VQ            KS   G                                      E  KQ  L H           QQ           

LpyrPRMT1ENZ_LpyrH10_23_0130                     MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  S DYYFDSYSHYGIHME     H  TS    MWR  YM K  V                R   R  IGI   SVAV  R    D GF  V  II G V EL LDE     I   HA K                   Y             G    D                                      Q  Q    GD            E           

BayaPRMT1ENZ_Baya_031_0090                       MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  N DYYFDSYSHYGIHME     H  TS    MWK   M    V                R   R  IGV   SVAI  R    D GFE V  IV G V EL LDE     I   TA T                   Y             AH  AG                                      Q  K     N            D           

PhytPRMT1ENZ_CCW63012.1                          MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SE   T DYYFDSYSHYGIHME     H  TS    IWK  YM K  V                R   R  IGV   SVAV       D GFD V  II G V DL LDE     I  KGT K                   Y             A    D                                     QE  K     D            N           

PerPRMT1ENZ_KNH05275.1                           MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SES    DYYFDSYSHYGIH       H   S    MFR   V K                   K   K    I    IA   K        D I  VI   L DL LE      V   VKKC             ES    S   E         SH   D T                       YA    D  K   K  QA QL D      A     Q  T        

AdPRMT1ENZ_EPY25076.1                            MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SE                  ME     H  TS    MWK  YM K  V                R   R  IGV   SVAV  R    E G D I  IM G V EL IED     V  ..................      V             T    D                                      E  K   L H            E           

StrcPRMT1ENZ_EPY24636.1                          MLKD  RT  YRDA   N   F  K VLDVGCGTGILSMFAA AGA KV   DCS    QA  IV  N     IT  Q K E      KVDII SET  N DYYFDSYSHYGIHME     H  TS    IWR   M K  V                R   R  IGI   NIAI  R    D GFE V  II G V EL LDE     I   VA K                   V             PH   D                                      Q  K     N            E           
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Fig. S2. Sequence alignment of putative PRMT1 prozymes among kinetoplastids. Secondary structural elements, the N-terminal low sequence homology region, the substrate binding 
region, and the disordered region are indicated above the alignment. Key residues for dimerization, tetramerization, and lack of AdoMet binding residues of TbPRMT1 PRO are indicated 
by arrows below the sequence. Tb: Trypanosoma brucei (TriTrypDB: Tb927.10.3560), Tc: Trypanosoma cruzi (TriTrypDB ID: TcCLB.510311.140), Tcl: Trypanosoma congolense (TriTrypDB
ID: TcIL3000_10_2970), Tev: Trypanosoma evansi (TriTrypDB ID: TevSTIB805.10.3790), Trypanosoma vivax (TriTrypDB ID: TvY486_1003550), Ld: Leishmania donovani (TriTrypDB ID: 
LdBPK_030580.1), Cf: Crithidia fasciculata (TriTrypDB ID: CFAC1_060012600), Bs: Bodo saltans (GenBank ID: CUG88155.1), Lpyr: Leptomonas pyrrhocoris (TriTrypDB ID: 
LpyrH10_34_0780), Baya: Blechomonas ayalai (TriTrypDB ID: Baya_055_0080), Per: Perkinsela sp. (GenBank ID: KNH01754.1), Ad: Angomonas deanei (GenBank ID: EPY40540.1), and Strc: 
Strigomonas culicis (GenBank ID: EPY28765.1).
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Fig. S3. TbPRMT1 ENZ-D52PRO forms a tetramer in solution, but does not bind substrate. (a)
Small-angle x-ray scattering analysis. Upper left: SEC-SAXS profile (integrated intensity vs. frames).
The red dots indicate Rg values (on the right y-axis) corresponding to frames. Upper right: Guinier
plot. Lower left: pair-distance distribution. Lower right: Kratky plot. (b) ITC analysis of TbPRMT1
ENZ-D52PRO titrated with MBP-TbRGG1.



Fig. S4. Topology of Rattus norvegicus PRMT1 (PDB: 1OR8).
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Fig. S5. TbPRMT1 ENZ features a PRMT type I active-site architecture. 
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Fig. S6. Superimposition of the Rossmann fold of various PRMT proteins. Tb: Trypanosoma 
brucei, Rn: Rattus norvegicus, Sc: Saccharomyces cerevisiae.
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Fig. S7. Concentration-independent heterotetramerization of TbPRMT1 ENZ-PRO. Size-
exclusion chromatography (Superdex 200 10/300 column; GE Healthcare) profiles of TbPRMT1 
ENZ-PRO at different concentrations. Absorbance was recorded at 280 nm. 


