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Supplemental data 1  

Enzymatic assay of PF1278: absence of 7,8-dihydroneopterin aldolase (DHNA) activity.  

 The standard assay used for the measurement of DHNA enzymatic activity of the PF1278 

derived enzyme was conducted in 25.5 µl reaction volume and included 39 M protein, 40 mM 

TES/Cl- buffer pH 7.4, 8 mM MgCl2, 16 mM DTT, and 110 µM 7,8-dihydroneopterin 

supplemented with Fe(II), Zn(II), Co(II), Mn(II), Ni(II) or Cu(II) at 60 M.  Samples were 

sealed under argon and incubated for 10 min at 70C.  Following incubation, the reactions were 

quenched by the addition of 20 µl 1 M HCl.  7,8-Dihydroneopterin and 6-hydroxymethyl-7,8-

dihydropterin in the incubation mixture were oxidized to the fluorescent neopterin and 6-

hydroxymethylpterin by the addition of 8 µl of a saturated solution of iodine in methanol and 

incubated at room temperature for 30 min.  Following oxidation, the samples were neutralized by 

the addition of 20 µl 1 M NaOH and excess iodine removed by reduction with 8 µl 1 M 

NaHSO3.  Following centrifugation, the samples were combined with water for a final volume of 

1 mL and analyzed by HPLC as described in the methods section.  No PF1278 dependent DHNA 

activity was observed under any condition. 

 Enzymatic assay of PF1278: PF1278 is a 7,8-dihydroneopterin monophosphate aldolase. 

 We then tested if PF1278 could harbor 7,8-dihydroneopterin monophosphate activity 

(Figure  below). To 80 l of a ~100 µM solution of 7,8-dihydroneopterin monophosphate in 50 

mM N-[tris(hydroxymethyl)methyl]-2-aminoethanesulfonic acid (TES), pH 7.0, buffer 

containing 10 mM MgCl2, and 20 mM DTT was added 10 l of a solution of the PF1278 enzyme 

(~13 mg/ml) and the mixture was sealed under argon and incubated for 15 min at 70C. 7,8-

dihydroneopterin-monophosphate and 6-hydroxymethyl-7,8-dihydropterin in the incubation 
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mixture were oxidized to the fluorescent D-neopterin monophosphate and 6-

hydroxymethylpterin by the addition of 8 µl of a saturated solution of iodine in methanol and 

incubated at room temperature for 30 min.  Following oxidation, the samples were neutralized by 

the addition of 20 µl 1 M NaOH and excess iodine removed by reduction with 8 µl 1 M 

NaHSO3.  Following centrifugation, the samples were combined with water for a final volume of 

1 mL and analyzed by HPLC as described herein. Addition of 200 M Fe(II) or Zn(II) had no 

effect on the yield of 6-hydroxymethylpterin measured. 

 The other product of the reaction glycolaldehyde-phosphate, was synthesized by the 

periodate oxidation of DL--glycerol-P and converted into its O-(4-nitrobenzyl)hydroxylamine 

oximine derivative (1) for HPLC and mass spectral analyses.  This material was identified by its 

ESI-MS with a MH+ = 291.1 m/z; MH+ = 313.2 m/z: and MNa2
+ = 335.2 m/z and M-H- = 289.2 

m/z.  The product from the enzymatic reaction was converted into the same derivative and the 

known and unknown samples had the same retention times co-cromatographed upon HPLC 

analysis confirming that the other product of the reaction was glycolaldehyde-phosphate. 

Enzymatic assay of PF1278: PF1278 is not a 7,8-dihydroneopterin triphosphate aldolase. 

 We tested if PF1278 could harbor 7,8-dihydroneopterin triphosphate activity. This 

involved the enzymatic production of 7,8-dihydroneopterin triphosphate from GTP using FolE2 

from Neisseria gonorrhoeae (NgFolE2)  provided by Dirk Iwata-Reuyl, Portland State U.   Thus 

GTP, 5.7 mM, was incubated in 50 mM N-[tris(hydroxymethyl)methyl]-2-aminoethanesulfonic 

acid (TES), pH 7.0, buffer containing 20 mM DTT and 60 g of NgFolE2 The sample was 

incubated under argon for 12 hr and the production of 7,8-dihydroneopterin triphosphate was 

followed by HPLC analysis as described above.  To this reaction mixture was added 10 l of a 
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Sup Fig. 1

Structural based alignment of CO1634 (MptE), thiamin pyrophosphokinase (TPK) and GST-II sialyltransferase. The structure-based alignment of
porcine ST3Gal-I (2WNB), Campylobacter jejuni CST-II (2X61), TPK family protein from Enterococcus faecalis (3MEL) and mouse TPK1 (2F17) is co-aligned
with the multiple sequence alignment of the MptE family. The secondary structures of the mammalian sialyltransferase and TPK are shown, respectively, above
and below their sequences. The predicted secondary structure of MptE is shown below the family sequences. Green squares mark the structurally essential
positions in the NTP-binding site; magenta dots indicate the metal ion-binding aspartate residues in TPK and MptE.



Sup Fig. 2

Structural comparison of the thiamin pyrophosphokinase (TPK) catalytic domain and GST-II 
sialyltransferase . Structural comparison of the thiamin pyrophosphokinase (TPK) catalytic domain (PDB 
entry 2F17, left) and GST-II sialyltransferase (2X61, right). The TPK-like core of GST-II is highlighted with 
dark pink. Similarly bound products, AMP and CMP, respectively, are shown with yellow carbons; other 
bound ligands with white carbons. Sphere depicts magnesium ion, coordinated by four conserved 
aspartate (slate carbons) and phosphate groups.
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            1        10        20        30         40        50      

M_kandleri                              A FE     G   HQ  G P                    QP                       S  ER     GIT  AIY  F  T VS   TA  VA  IERAA      I............MKYFKR.L DR   I  A   L       C     .PG  EE  KC     LL  CV 
P_torridus                              A FE     G   HQ  G P                    QP                       T  QR     GIK  AIF  Y  I VN   NA  AE  IERST      E.......MYDPAEKYFN..C DI   F  A   L       T     .SE  SM  EF     MI  FV 
H_walsbyi                               A FE     G   HQ  G P                    QP                       T  EE     GIK  TLY  F  T VS   SA  LE  IADAI      E..............MQTTAA TA   C  A   F       A     .PA  ST  DA     EN  HC 
D_kamchatkensis                          A FE     G   HQ  G P                    QP                       T  DR     GIA  MII  F  I VK   DI  IG  IENAV      E......MTSDPAAKYFSGKT SR   V  A   I       T     RLE  EL  KV     KA  FK 
H_borinquense                           A FE     G   HQ  G P                    QP                       T  QN     GIK  SLY  F  T VS   SA  LA  IEESI      E..................MP DA   C  A   F       A     .PE  DS  RA     AN  YC 
H_mukohataei                            A FE     G   HQ  G P                    QP                       T  QV     GVK  SLY  F  T IS   SA  LA  MAEAI      E.................MDP DP   C  A   F       A     .PD  DS  AA     EN  HC 
H_utahensis                             A FE     G   HQ  G P                    QP                       T  HR     GIK  ALY  F  T IS   SA  LA  IESAI      E.................MEP DA   T  L   F       A     .PA  AE  SA     EN  HC 
M_thermophila                           A FE     G   HQ  G P                    QP                       T  EI     GIK  ALY  F  T VS   TA  LE  IERSI      K..................MY PR   A  A   L       V     .VK  DS  RA     SL  YV 
M_maripaludis                           A FE     G   HQ  G P                    QP                       N  ER     GIS  ALF  F  T VS   TK  LE  MSESL      EMSEKSLEKSEIFDSYFKN.L DR   V  G   L       V     .EK  KS  IA     KN  FI 
M_smithii                               A FE     G   HQ  G P                    QP                       T  ER     AIS  ALF  F  T VN   SK  LE  MEESL      E........MDVDEKYFSN.I SR   I  G   M       V     .KS  KS  TS     KL  AI 
M_labreanum                             A FE     G   HQ  G P                    QP                       T  EN     AIK  ALY  F  T IS   TA  VE  IESAV      T..................MA DR   V  A   L       V     .RS  EI  AA     SL  YV 
M_palustris                             A FE     G   HQ  G P                    QP                       T  EQ     GIK  ALY  W  T IS   TA  VE  IEQSV      E..................MS DR   A  A   L       V     .VQ  SG  AV     GL  FV 
M_jannaschii                            A FE     G   HQ  G P                    QP                       T  ER     GIT  ALF  F  T VS   NK  LE  IEEAM      YMR...VEETEVFKKYFKN.L DR   V  G   L       V     .KY  ES  RA     KN  CV 
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H_walsbyi                           Y                                                   VTV                TELTG    VTM I     R   QMT      YPLM I          AVS   RTDRLETALAEQSAE      KFFD   Q EYNGC VQT   M..DGD    E VAVESPTDDS
D_kamchatkensis                      Y                                                   IEI                TTLKT    ARI V     R   RLR      FNLA I          DAK   RIGDL.SSSPGNPYS      RHID   V RYNNV VVA   YIPELD    Y EDIEEL....
H_borinquense                       Y                                                   VTI                TELTG    VEM I     A   KME      YPLM L          AVR   RRDELEAALEDATAD      RFLD   D EYEGT VQT   M..EDG    K VSVEE.....
H_mukohataei                        Y                                                   VEI                TEFTG    VEM V     A   SMR      YPLM V          DVT   REDALRAEIEDQSAD      RFAE   T DYEGV VET   M..DGD    A DDVDAPE...
H_utahensis                         Y                                                   VGM                TEFTG    VEI V     E   VME      YPRM L          EVS   KTEAIETAV.DPDVG      EFAD   L DYEGL ARG   M..DDG    R VGIDDTA...
M_thermophila                       Y                                                   VRI                SELSG    AAV I     R   VLE      YPMM L          SVS   DR....SMLSGNVFG      KMIR   E AYEGA VRA   YDPEKD    H E.........
M_maripaludis                       Y                                                   VSI                VSLTG    VSL V     T   RLK      YPLM V          DVS   V.......GEIEDGK      EMLD   T KTKEN AIL   YIKELD    Y EKI.......
M_smithii                           Y                                                   VKI                TSLTG    VKI T     Q   RIE      YPLM V          DVD   RFDKL..EESMSDFD      DMLD   Y KVKDV ATI   FIEELN    Y EDIN......
M_labreanum                         Y                                                   VRL                SELTG    AVI T     V   SLK      YPLM I          KIT   DK....SLMNENPFG      AMYD   E KYGDA CRA   F..ENG    K IE........
M_palustris                         Y                                                   VTL                AELSG    VTI T     T   ALR      YPLM I          EID   DR....SLMNANAFG      LMFD   R KVGAT CVA   P..ENG    R VSCDEEEPLS
M_jannaschii                        Y                                                   VKI                VSLDG    VDL I     V   KLE      YPLM V          DIK   R.......NVGE..K      KMLD   K KINKT AHL   YIPEID    Y KKFEE.....
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Sup Fig. 3

Structure based multisequence alignment of COG2098 family members. Secondary structure elements 
from M. kandleri COG2098 crystal structure (PDB ID 2IEC) are shown on top, and secondary structure 
elements from M. jannaschii COG2098 crystal structure (PDB ID 2OGF) are shown on bottom. Blue marks  
residues used involved in interacting with 8-oxoG. Active sites residues were colored using the same color 
scheme that in Fig. 3C. These are (2IEC numbering):Chain A (green): Phe 19, Glu 20, Ile 23,  Ala 27, Gln 31, 
Gln 56, Pro 57; Chain B (cyan): Gly 26, Tyr29, His 30, Tyr 112, Pro 113, Met 115;Chain C (magenta): Tyr 79, Glu
81.



Sup Fig. 4

SDS-PAGE analysis of the purification of the MJ1634 gene product.  Lane M represents the protein markers 
used to calibrate the gel, the masses listed under the bands are listed in kDa.  Lane 1 is the un-induced cells and 
Lane 2 is the induced cells containing the MJ1634 gene product. Lane 3 and 4 is the extracted MJ1634 gene 
product present in the cell pellet and soluble fraction after sonication and centrifugation.  Lane 5 is the 70 oC
heated soluble MJ1634 gene product prior to purification.  Lanes 6 through 9 are four of the MonoQ purified 
fractions believed to contain the MJ1634 gene product.  The large band seen in lanes 5, 8, and 9 represents the 
chloramphenicol acetyltransferase (CAT) protein from E. coli. The MJ1634 gene product was identified from 
bands in lanes 6 and 7 by MALDI TOF/TOF analysis to be in the major band seen in lanes 6 and 7. The gel is 
representative of the purification of all the proteins described in this work.


