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Figure S1  Crystal of DynU16 imaged with an Olympus BHTP polarizing microscope equipped with an 
Olympus OM-D E-M5 digital camera.                                          
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Figure S2  Superposition of the N-terminal (magenta) and C-terminal (cyan) domains of DynU16 and the 
resulting sequence alignment produced by the super alogrithm in PyMOL (v2.4.1, Schrödinger).  The     
structural alignment was based on backbone atom positions. After refinement, the alogrithm retained 318 
matched atom pairs with an RMSD of 2.0 Å. The resulting sequence alignment aligns 107 residues with 
15% identity over this range. The sequence alingment was formatted using ESPript 3.0 (Robert & Gouet, 
2014).
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1                   10                                 20        30   

DynU16                                                                       W      M                                                V V V V AP   V  AVTDP PDGY.......LKLP.....DDW......................... R M S P  VDE  E     
WP_018727035.1                                                                W      M                                                V V V V AP   V  AISDP PDGY.......LSLP.....DDW......................... R M S P  VSE  E     
WP_091439334.1                                                                W      M                                                V V   V  P   V  ALTEP PEDC.......SRLP.....EDW......................... R STT HQ PAT  R     
WP_173060881.1                                                                W      M                                                V V   V LP   V  ALTEP SGDY.......VALP.....SDW......................... R SCT P  PRE  S     
WP_093260103.1                                                                W      M                                                V V V   AP   V  AITEP GTDDRA..........AV...................PQGGVTSGH.. E R HCA  LPR  A     
WP_158071165.1                                                                W                                                         M L L A    V  ALTEP................................................... T R A EPDR  P     
WP_132480637.1                                                                W      M                                                V V V   AP   V  AITEP GTDDRA..........AV...................PQGGITSGH.. E R HCA  LPR  A     
WP_175407971.1                                                                W      M                                                V V L L A    V  ALTE  SDHHG.......PVPPEA...................PAGELRPGV.. R T R A EPHR  P    L
WP_189451306.1                                                                W      M                                                V V A L AP   V  ALTEP SD...........................................A.. R T R P  PAR  P     
WP_209513665.1                                                                W      M                                                V V V L  P   V  ALTEP SDEEPVESPFDVAAPDGE...................PVGELLPGA.. R A R LD PET  P     
WP_164737847.1                                                                W      M                                                V V A L AP   V  ALTEP SD...........................................A.. R T R P  PAR  P     
WP_167172548.1                                                                W      M                                                V V I    P   V  AL EP .................A...................TAE...SDV.. R S HTRR VSD  S  A  
WP_189077615.1                                                                W      M                                                V V V    G   A  AL DP SEDEAVWS.........A...................SDG...SGA.. R G RCAC RDR  Q  H  
WP_073789617.1                                                                W      M                                                V V L L      V  MLTEP SDSHG.......PPPRES...................PVGEVLAGK.. R T R AHEPGT  P     
WP_189059192.1                                                                W      M                                                V V   V      V  AL EP S.PSAREP.........A...................PTG...SGM.. R TRR VDEPGE  A  R  
WP_076157866.1                                                                W      M                                                V V L V VP   A  AL DP N.DPGLEC.........S...................VVG...PGI.. R G K T  VEK  L  A  
WP_159054718.1                                                                W                                                       V A I V VP   V  AITDP...........................................MTRFND Q D D A  LER  E     
WP_194799978.1                                                                W                                                       V   I V VG   L  ALTDP....................MDDHSG............DRGRRLLGAPP RTA T P  VDE  A     
PYO39727.1                                                                   W      M                                                V V L A VP   A  AIS P RLLDRRAGSGAAALCAEERGGQRAQLVVSIVSAYRDVTVHCPPPHHT. E A R P  RTD  A   T 
MBC7911742.1                                                                 W      M                                                V V V V A    V   L EP ISERQLINPN..TVPTGT.............................. V S E E TLEA  RS V  
WP_079205713.1                                                                W      M                                                V V L   V    V  ALTE  IASASEARVG..VSPDPS.............................R I T ATS SAAQ  Q    T
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WP_091439334.1      W G                 DGDFF                W F G        W            L      V  PM  G   RIDFG      V    V     L F  R L VG    I   V        QG AM L R DP  AP VAT          D EVDL RAYDR S R       PEAQ T T TGDDR...
WP_173060881.1      W G                 DGDFF                W F G        W            V      L   M  G    LDFG      V    V     I F  R L VG    V   L        DR AQ L S NAR TP HNVV         D VVHD RAEDR A E       PASE R S STEDG...
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WP_132480637.1      W G                 DGDFF                W F G        W            V   F  L  PL  G   RVDFG      L    I     L F  R L V     I   L        AN EQ   Y AG  RV EEN          V VPRR EPP.E D E      ARQEL T R APTAD...
WP_175407971.1      W G                 DGDFF                W F G        W            L   F     PL  G   RLDFG      V    I     V F  R L VG    V   L        RA SR   DFSA  RV SDT          T RPTA VPGRS A D       APQS V T TPGTDESP
WP_189451306.1      W G                 DGDFF                W F G        W            V   F  L  PL  G   RL F       L    L     V F  R L VG    V   L        AR AR   D AG  AV EDN  G D     T RPTA VPGRT G D       KRQR V T EP.AGPG.
WP_209513665.1      W G                 DGDFF                W F G        W            V   F  L  PL  G   RL F       V    L     M Y  R L VG    V   L        AR GR   D AG  RV EGN  G E     T RPTV APGRE A D       KRQT R T AADEATG.
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MBC7911742.1       W G                 DGDFF                W F G        W            V   F  L  PL      RL FG      L    L     L Y  R    G    I   L        AV SR   E SA  SQDGNA  S       E KAIS DPPQL R D   Q T PLDT N H QPDAK...
WP_079205713.1      W G                 DGDFF                W F G        W            V   F  L   L  G   RLDFG      L    L     L Y  R L IG    I   I        SS AM   S TAE RP SPA          T DDIQ NPPYG Q T       PKDA T R IPQDA...
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WP_091439334.1        V                 GW DF  RL      G   RY  R                           T  D    R   EV  L              L T   S   W   IDG A LP      W PL ..SSTF  D RCPG PPS  AQ KE  R  TE  TAY T  AQ   R  QV   G H  ...PTR R  R
WP_173060881.1        V                 GW DF  RL      G   RY  R                          VT  D    R   E   L       L      L T       W   IDG ADLP      W PL ..HST   D SCPG PPS TAQ RA  L   N  ATH T  ESA  R  EV   G    ...AGT R  R
WP_093260103.1        V                 GW DF  RL      G   RY  R                          VT  D D  R   EA  M       L      L T   T   W  DIDG VELP      F PL ..GVS   R H DR SPA  AE LE  T   S  ERH R  KN   G  D    S    ...AGG H  R
WP_158071165.1        V                 GW DF  RL      G   RY  R                          LT  D D  R   EA  L       L      M T   T   W  DIDG VDLP      F PL GSGSV   E H DT GPA  AQ LD  A   T  GTH H  RN   Q  D    S    ...AEP R  R
WP_132480637.1        V                 GW DF  RL      G   RY  R                          VT  D D  R   EA  M       L      L T   T   W  DIDG VELP      F PL ..GVS   R H DR SPA  AE LE  T   S  ERH R  KN   G  D    S    ...AGD H  R
WP_175407971.1        V                 GW DF  RL      G   RY  R                          LT  D D  R   E   L       L      L T   T   W  DIDG VDLP      F PL GTGSV   E H DT SAA SAQ LH  S   T  GTH H  RN   Q  D    S    ...TGP R  R
WP_189451306.1        V                 GW DF  RL      G   RY  R                          LT  D D  R   EA  L       L      L T          DIDG VDLP      Y PL ..AAL   A H DT TPA  AQ HE  T   D  ARH R  RDA  AL D    A    ...AGP R  A
WP_209513665.1        V                 GW DF  RL      G   RY  R                          LT  D D  R   EA  I       L      L T   T      DIDG VDLP      Y PL ..GTL   T H DT TPA  GQ RD  T   I  ATH R  HG   AL D    A    ...AGP R  A
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WP_167172548.1        V                 GW DF  RL      G   RY  R                          V   D D  R   EA  L              L T   T   W  EIDG VDLP        PL ..QAR M E G PT TKA  DQ VE  T  FQ  GSY E  QS   E  D    S    ...AGSSD  E
WP_189077615.1        V                 GW DF  RL      G   RY  R                          VT  D    R   E   M       L      L T   S      EIDG VDLP        PL ..GSE   E RQPG TPA TDA IA  T   G  ARH R  ET   GI D    T    ...DAVAD  D
WP_073789617.1        V                 GW DF  RL      G   RY  R                          LT  D D  R   EA  L       L      L S   T   W  DIDG VDL       Y PL GTGSV   E H GT GQA  SQ RE  T   T  GAC D  RD   Q  D    S   S...AGP R  R
WP_189059192.1        V                 GW DF  RL      G   RY  R                          V   D D  R   EV  M       L      L T   T      DIDG VDLP      F PL ..GTL H E R AT SPA  AQ VD  T   E  AEH S  RT   GC D    L    ...KGP R  G
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WP_194799978.1        V                 GW DF  RL      G   RY  R                          LT  D D  R   EI  M       L      L T   T   W  DIDG VDLP      W    ..GAR   E A PV PPA  EQ RA  T   Q  DGY R  RS   D  S    S    ...PA. DAFE
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WP_158071165.1        W P                                                               V    L IA DG  P WFFIVDDE GPRRF V DW L  D  LTF V IP       C V       HPA LD.     V  FR A        .     A S  Q RL EE   T E  DARTHPA R STA..PA
WP_132480637.1        W P                                                               L    L IA DG  P WFFVLDEE GPRRF I DW L  D  LTF V IP       C V L     ESE YE.     S  FE S        .     R R  A TQ RL   T E  DSQHNPA T R R..EA
WP_175407971.1        W P                                                               V    L VA DG  P WFFIVDDE GPRRF V DW L  D  LTF V IP       C V       HPA LD.     V  FR A        .     A S  Q RP EE   T E  DARTHPT R STA..PA
WP_189451306.1        W P                                                               L    L VA DG  P WFFVIDDE GPRRF L EW L  D  LTF V IP         V L     HPT LD.     E  FR A        .     A R  E RE EE   T E  GTARAPAAR T V..PA
WP_209513665.1        W P                                                               L    L VA DG  P WFFVVDDE GPRRF L DW L  E  L F V VP       C V V     YPA LD.     E  FR A        .     A R  E SD RR V A D  GARTHPA E T T..AV
WP_164737847.1        W P                                                               L    L VA DG  P WFFVIDDE GPRRF L EW L  D  LTF V IP         V L     HPT LD.     E  FR A        .     A R  E RE EK   T A  ETAGTPAAR T A..PV
WP_167172548.1        W P                                                               L    L VA DG  P WFFIVDEE GPRRF I DW    E  LTF V V        C V V     AET LR.     S  FR S        .     P T  NPGA K.   A N AAGAPSTF T T EPVGA
WP_189077615.1        W P                                                               V    L IA DG  P WFFIVD D GPRRF L DW    D  VTF L IP       C I V     PGV HR.     T  FV R      S .     R D  TDAA E.   R A  QAARPTS A R ..TRA
WP_073789617.1        W P                                                               V    L IA DG  P WFF VDDE GPRRF V DW L  D  L F V IP       C V L     HPA FD.     F  FR A   T    .     A N  R RS EQ A T E  GARIRPA H A V..PV
WP_189059192.1        W P                                                               V    L VA DG  P WFFVVDD  GPRRF L DW L  D  LTF V IP       C V V     GTD YR.     S  FG R       Q.     P H  N LV ER   T G  EVSVRPS A Q R..SI
WP_076157866.1        W P                                                               L    L IA DG  P WFFIVDDE GPRRF V DW       L F V IP       C V A     RDA VR.     S  FA R        .     R D  SEEPGG. R S E  GAAARTR R T .....
WP_159054718.1        W P                                                               L    M IA DG  P WFFIVD E GPRRF I  W V     AT  I VP       C A L     EPD YR.     T  FT R      S .     G AR E VPGRR  CE A  PSGAPTR V E E..TD
WP_194799978.1        W P                                                               L    L VA DG  P WFFVVD D GPRRF L DW V  E  VTF V V          L L     PSL YR.     S  FR A      A .     P D  S .R GT   T Q TERGAGTTAE A H..RL
PYO39727.1           W P                                                                    L V   G      F VED        V          L F L L        C V L     DPS....    GDT LVDGGS Q   GHE...LV RAVEREGPDE R A G AGFDVTTR S R V..PR
MBC7911742.1         W P                                                               A    L             VV DE  PR   L D        V F L          C I L     APE QPL   F.NTSLQSGTEA  S  AE  ALR L VEWQPCEQ V K SSEDWDQPTA K E K..DH
WP_079205713.1        W P                                                                    L LA  P      F IDD   P RW I E        VQF L  P       C L L     DTQEQAH     DT LASDAH E   GLD T  Q T VLWNPPTS   Q SC DWRQFTR Y E FP...
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WP_018727035.1       L   H                R R    W                                               GW  LGL   R   L H F AT  A L  A    A                       GRG.LT SVS Q  HR   SDL ERT     A   R A GL EEC. G..ARQELP....          
WP_091439334.1       L   H                R R    W                                        H      GW  LGL   H   L H F AT AA L  A    A                       EGG.T  RVQ E  GR   TDL SRG     A     A SL EQT. H..TRQGSR....          
WP_173060881.1       L   H                R R    W                                        R      GW  LGL    A  L H F A   A L  A    A                       EQG.S  AIS T  SE   GDLQ RG     A A T A AL EDH. HRTARSGPR....          
WP_093260103.1       L   H                R R    W                                        K      GW  LG    RA  V R F AT IA L  AR   A                       DGGIR  GFA T  TR  WSAQ  QS     A     A ES  TR. ......G......          
WP_158071165.1       L   H                R R    W                                        R      GW  LGL   RA  L R F AT VA L  AR   A                       GPGRT  SFV H  TR   AQG  QE     A     S RT  DK. .TTAGTGSLGGTD          
WP_132480637.1       L   H                R R    W                                        K      GW  LG    RA  V R F AT IA L  AR   A                       AGETW  SFA T  TR  WSAQ  QS     A     A ES  TR. ......A......          
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WP_076157866.1       L   H                R R    W                                        R      GW  L L   RA  L R F A  VA L  AR   A                       .TG.K  SFS S  RA E PDR  LL     T A   A DQ  GL. EVR..........          
WP_159054718.1       L   H                R R    W                                        R      GW  LGI    A  L R F AT LA L  V    A                       ATG.A  RIH D  SG   PARQ LI     T     S DT LALS AVPVSKDTP....          
WP_194799978.1       L   H                R R    W                                        R      GW  LGL   RA  L R F A   A A  AR   A                       ADR.Q  EFS Q  RH   PDN  HA     A A T A DC  EL. RLSVPPG......          
PYO39727.1          L   H                R R    W                                               G   VPV       L      T IA L  AR                           SRS.VL EFQ G LAD   AESARKQ  A LVR    A ER  DA...APAPSPSR....          
MBC7911742.1        L   H                R R    W                                               GW  I           K F A  I  L   H                           LTG.TL NLS N  EE SHDQAAQLQQ    C L  DA KSS QL...IELPPGNT....          
WP_079205713.1       L   H                R R    W                                               GW  I      A      F    I  L  AR                           RPQTTL RVK L  EG SRNEQE KRQ Q  SEL  KT QQ  QI.....VEPIQE....          
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Figure S3  Sequence alignment and blast E-values for 20 di-domain homologs to DynU16 identifed with NCBI 
blast (Altschul et al., 1997). These homologs have at least 90% coverage and over 30% identity and were 
clustered to retain only a single represenative sequence at 98% sequence idenity. The RxxFxDGDFF motif is 
highlighted in a green box between strands β3 and β4. Many of the residues conserved across all 21 protiens 
line the cavity with the majority of the residues from the N-terminal domain.  Most of the remaining conserved 
residues stabilize packing between secondary structure elements. The alignment was formatted using ESPript 
3.0 (Robert & Gouet, 2014). 

Accession Evalue %Id Species
WP_018727035.1 3e-179  84% Salinispora pacifica
WP_091439334.1 2e-119  60% Micromonospora yangpuensis
WP_173060881.1 4e-106  56% Phytohabitans houttuyneae
WP_093260103.1 1e-88   52% Saccharopolyspora shandongensis
WP_158071165.1 8e-86   50% Streptomyces sp. CB03234
WP_132480637.1 2e-85   50% Saccharopolyspora sp. 7K502
WP_175407971.1 4e-85   50% Streptomyces sp. TRM64462
WP_189451306.1 3e-80   48% Streptomyces abikoensis
WP_209513665.1 1e-79   47% Streptomyces syringium
WP_164737847.1 1e-79   48% Streptomyces luteoverticillatus

Accession Evalue %Id Species
WP_167172548.1 5e-77   45% Saccharomonospora amisosensis
WP_189077615.1 2e-76   46% Mangrovihabitans endophyticus
WP_073789617.1 4e-74   47% Streptomyces uncialis
WP_189059192.1 2e-73   46% Longimycelium tulufanense
WP_076157866.1 9e-71   45% Amycolatopsis coloradensis
WP_159054718.1 2e-70   43% Streptomyces dysideae
WP_194799978.1 5e-69   47% Micromonospora sp. ANENR4
PYO39727.1     3e-49   36% Gemmatimonadetes bacterium
MBC7911742.1   1e-48   33% Pyrinomonadaceae bacterium
WP_079205713.1 1e-47   33% Microcystis aeruginosa
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