
70

90

110

130

150

170

190

210

0.00 0.50 1.00 1.50 2.00 2.50 3.00

m
P 

(a
rb

itr
ar

y 
un

its
)

Tex 25mer ssRNA Binding Stoichiometry

 

 

Figure S1.  Determination of Tex:25nt ssRNA binding stoichiometry using fluorescence polarization. 
Fluorescein labeled RNA was held at a constant concentration 20-fold above the Kd. Tex protein was 
titrated in at increasing concentration.  An inflection point representing the molar ratio where the 
binding sites have become saturated occurs at equimolar concentrations of Tex and 25nt ssRNA 
indicating a 1:1 binding stoichiometry. The assay was performed in 15mM Tris 7.5, 100mM NaCl, 
5% glycerol and measured using a Tecan fluorimeter.
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Figure S2.  Tex does not appear to have nuclease activity. WT Tex was assayed in a time course 
experiment in parallel with RNase T1, Micrococcal Nuclease, and the Tex YqgF domain active 
site mutant E335A/D421A. In the assay, the Tex proteins were at a molar concentration 100x that
of Micrococcal Nuclease. Substrate used in this assay is a 5’ radio-labeled 300 nt single-stranded 
RNA and the assay was performed in 15mM Tris 7.5, 100mM NaCl, 5% glycerol, 3mM MgCl2, 
1mM CaCl2 at 37 C. Reactions were quenched by the addition of an equal volume of 
phenol/chloroform pH 6.6 and 25mM EDTA. Samples were spun down and the aqueous phase
extracted and mixed with 2x formamide loading dye.  Samples were run on a 12% acrylamide 
(19:1)/7M Urea denaturing gel in TBE buffer and the gel was scanned using a TYPHOON
imaging system (GE Healthsciences).   
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Figure S3.  Predicted sites of sequence insertion for Spt6, with respect to the Tex structure.  Front (A) and back 
(B) stereo views of the Tex structure.  Highlighted regions (purple) indicate sites where additional sequence 
exists in Spt6 when aligned with Tex sequences.  All highlighted regions lie on the surface of the Tex structure 
and appear to be able to accommodate additional sequence without disrupting the core structural scaffold.



TEX-pseudomonas

TEX-pseudomonas ......................................................................
Spt6-Full_Length-S._cerevisiae     1 MDYKDDDDKTREETGDSKLVPRDEEEIVNDNDETKAPSEEEEGEDVFDSSEEDEDIDEDEDEARKVQEGF
consensus>70 ......................................................................

1   5   10   15   20   25   30   35   40   45   50   55   60   65   70

TEX-pseudomonas

TEX-pseudomonas ......................................................................
Spt6-Full_Length-S._cerevisiae    71 IVNDDDENEDPGTSISKKRRKHKRREREEDDRLSEDDLDLLMENAGVERTKASSSSGKFKRLKRVGDEGN
consensus>70 ......................................................................

   75   80   85   90   95  100  105  110  115  120  125  130  135  140

TEX-pseudomonas

TEX-pseudomonas ......................................................................
Spt6-Full_Length-S._cerevisiae   141 AAESESDNVAASRQDSTSKLEDFFSEDEEEEESGLRNGRNNEYGRDEEDHENRNRTADKGGILDELDDFI
consensus>70 ......................................................................

  145  150  155  160  165  170  175  180  185  190  195  200  205  210

TEX-pseudomonas

TEX-pseudomonas ......................................................................
Spt6-Full_Length-S._cerevisiae   211 EDDEFSDEDDETRQRRIQEKKLLREQSIKQPTQITGLSSDKIDEMYDIFGDGHDYDWALEIENEELENGN
consensus>70 ......................................................................

  215  220  225  230  235  240  245  250  255  260  265  270  275  280

TEX-pseudomonas

TEX-pseudomonas      1                                             M    T I E    L                                                        S............................................ DSIN R A EL A PS.........
Spt6-Full_Length-S._cerevisiae   281                                             M    T I E    L                                                        QDNNEAEEEEIDEETGAIKSTKKKISLQDIYDLEDLKKNLMTEGD KIRK D P RY E RAGITDYGNMS
consensus>70 ............................................M....T.I.E....L...........

  285  290  295  300  305  310  315  320  325  330  335  340  345  350

TEX-pseudomonas

TEX-pseudomonas     18                                      A      E   VPFI  YR     S       L                                      A  L              K............................GRVQPQQVA  VA LD GST    AR   EVTG ....... 
Spt6-Full_Length-S._cerevisiae   351                                      A      E   VPFI  YR     S       L                                      I  I              RSEDQELERNWIAEKISVDKNFDANYDLT.EFKEAIGN  KF TK NLE    YA   NYIS REKDGFL 
consensus>70 .....................................A......E...VPFI..YR.#...S.......L

  355  360  365  370  375  380  385  390  395  400  405  410  415  420

TEX-pseudomonas

TEX-pseudomonas     53     L            L            E                         L D Y     K D     L       R    RR  I                         A   T    LD TQ RM EERLRYL E EE  GA LASIE QG.....KLTPELARDIKL DTK R E   LPYKQ R..
Spt6-Full_Length-S._cerevisiae   420     L            L            E                         L D Y     K E     I       H    KK  V                         I   N    IT DD WD VSLDIEF S VN  DY QRFYA LHIDDPIVTEYFKNQNTAS AEL S Q   DYLEF YAN
consensus>70 .#.#L............L.#....!.....E...............#.........L#D.Y.....K...

  425  430  435  440  445  450  455  460  465  470  475  480  485  490

.....TEX-pseudomonas

TEX-pseudomonas    116                               L                                 K                    T        G   LA  L      L       R V...................R KGQIALEA  GA  DA FDDP.T VPESEAA F DAEKGFADV .....
Spt6-Full_Length-S._cerevisiae   490                               L                                 K                    S        P   AV  I      V       H IEINEMFINHTGKTGKKHLKN SYEKFKAS  YQ  SD GISAED GENISSQ Q HPPVDHPSS PVEVI
consensus>70 .......................#......L................#......!.........K.....

  495  500  505  510  515  520  525  530  535  540  545  550  555  560

...................TEX-pseudomonas

TEX-pseudomonas    161                                          K R                   AVLE A             L D L         L A V            A...................    G KYILMERFAEDAT L    VFMKNEAT T R VP....GKEQEG 
Spt6-Full_Length-S._cerevisiae   560                                          K R                   LAID V             I E V         A V L            LESILNANSGDLQVFTSNTK    T QKYYSLELSKNTK R    SDFSKYYL D V TAKGKKEIQKGS 
consensus>70 ......................#............#....#K.R.....................#....

  565  570  575  580  585  590  595  600  605  610  615  620  625  630

.TEX-pseudomonas

TEX-pseudomonas    208                             E     S K                   E    S     F              L I       V  A L V       T       MIAKFSDY EHDEPLKSAPSHRA A FRGRN G LS     G.EEAPG LHP.CEV    RFGL NQGRAADK
Spt6-Full_Length-S._cerevisiae   630                             E     S K                   E    S     Y              V L       L  L V L       Q       IALYEDIK AINRTPMHFRRDPD F KMVEA S NL     HMSS.QA YIEHLFQ    TTNT DIAIEWNN
consensus>70 .....%..#...................E.....S.K...................E....S#.....#.

  635  640  645  650  655  660  665  670  675  680  685  690  695  700

TEX-pseudomonas

TEX-pseudomonas    276                          L                   L  AP  P             T G W   V        LYT L TDL           AI    R                         A LAE VRWTWKVK   H E   FGE RDGAEDE  SVFA NLHDL LA  AG ...........R  L L
Spt6-Full_Length-S._cerevisiae   699                          L                   L  AP  P             T G F   A        IFQ I QEV           VA    H                         L RKL FNQAMDK.   D S   KDN TKNCQKL  KTVR KFMTK DQ  FI NVRDPKIPKILS  C Q
consensus>70 ..............%.....#...#L....#..............L..AP..P.............T.G.

  705  710  715  720  725  730  735  740  745  750  755  760  765  770
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Figure S4.  Amino acid sequence alignment of Tex (P. aeruginosa) and Spt6 (S. cerevisiae).  Observed Tex secondary 
structure is indicated above the Tex sequence.   Highlighted regions indicate identical (red) and similar (yellow) 
residues.  Sequence alignment was performed using ClustalW. 1  Figure was created using ESPript.2 



TEX-pseudomonas

TEX-pseudomonas    465       S      Q   S   L   L     D VN V V VN A      A  L  ISG     A     K I V      V Q       D V      A   D    S       L               V EP...   G GQY HD   LK ARS  A VE C    G    T  ..... A  AR   LNSTL QNI A
Spt6-Full_Length-S._cerevisiae   905       S      Q   S   L   L     D VN V V VN A      A  L  ISG     A     R L I      L S       E A      L   E    T       A               L TSEEV   S HPH NL   EQ SWA  T FV I    S    K  DNNYY S  KY   FGKRK IDF Q
consensus>70 ......S..!...Q...S...L...L#....D.VN.V.V#VN.A......A..L..ISG.....A.#...

  915  920  925  930  935  940  945  950  955  960  965  970  975  980

TEX-pseudomonas

TEX-pseudomonas    527      N     R  L     L    F   AGFL                  LD    HPE Y L    AA                  S        Q      V                   S V       VQRIHRDA. GAFRT DE KKV R GEKT E A    R MNG..........DNP  A A    T P
Spt6-Full_Length-S._cerevisiae   975      N     R  L     L    F   AGFL                  LD    HPE Y L    AA                  N        N      I                   T I       ATKVSLQRL EPLLA QQ ITH I HKTI M S    Y SWNEKRQKYEDLEHDQ  S R    D H
consensus>70 ..#..N.....R##L.....L....F.#.AGFL.!..............#.LD...!HPE.Y.L...!AA

  985  990  995 1000 1005 1010 1015 1020 1025 1030 1035 1040 1045 1050

..................TEX-pseudomonas

TEX-pseudomonas    586 D                                A L  L       E         L     I  EL                                           F D            TVT  L     P TERDIRS..................LIGD..S F KR DPKK T  T......FG P   D  K  DK 
Spt6-Full_Length-S._cerevisiae  1045 D                                A L  L       E         L     I  EL                                           Y E            NLN  V     G ALEYDPDTIAEKEEQGTMSEFIELLREDPDRR K ES NLES A  LEKNTGLRK N   T  L  LD 
consensus>70 D................................A.L..L#...%.#E.........L.....I..EL...

 1055 1060 1065 1070 1075 1080 1085 1090 1095 1100 1105 1110 1115 1120

.....TEX-pseudomonas

TEX-pseudomonas    630     R  F      E   SL          G    V                     V  D   E K A                     V            A        D L  IS      VK GR P P   T EFQ GVE  KDLKPGMVLE V TN TNFG..... FVDIGVHQ G  H  ALSEKF  D
Spt6-Full_Length-S._cerevisiae  1115     R  F      E   SL          G    V                     V  E   D H L                     I            I        E V  AQ      LR FE L N   P QGD IFQ  TGESEKTFFK S IP RVERFWHND ICTTNSEV C  N  RHAGAQ  R
consensus>70 ..#.R.#F...#.#E..#SL..........G.!..V..................#..V............

 1125 1130 1135 1140 1145 1150 1155 1160 1165 1170 1175 1180 1185 1190

.TEX-pseudomonas

TEX-pseudomonas    695 P  E    G     KV   D        S    D     V                    A        A    V  A     V  M V      V L M                R                   A Y.  VK  DIVK    E  IPRNR G   RMS TPGEK EGQRGG PTGS.GQPRQERG PRGQS PP 
Spt6-Full_Length-S._cerevisiae  1185 P  E    G     KV   D        S    D     V                    A        A    I  I     A  I I      A V L                K                   L AN  YE  KTYP    Y  YANIT E   LDH VKQQY P.ISYS DPSIWDLKQELED EEERK MM 
consensus>70 P..E!...G.....KV..!D........S$...D...#.V................#...A........A

 1195 1200 1205 1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260

TEX-pseudomonas

TEX-pseudomonas    763    M      A          NNA AALFAN KQLKKK.....................................................
Spt6-Full_Length-S._cerevisiae  1254    A      I          REAR KRTHRV NHPYYFPFNGRQAEDYLRSKERGEFVIRQSSRGDDHLVITWKLDKDLFQHIDIQELEKE
consensus>70 #.....................................................................

 1265 1270 1275 1280 1285 1290 1295 1300 1305 1310 1315 1320 1325 1330

TEX-pseudomonas

TEX-pseudomonas ......................................................................
Spt6-Full_Length-S._cerevisiae  1324 NPLALGKVLIVDNQKYNDLDQIIVEYLQNKVRLLNEMTSSEKFKSGTKKDVVKFIEDYSRVNPNKSVYYF
consensus>70 ......................................................................

 1335 1340 1345 1350 1355 1360 1365 1370 1375 1380 1385 1390 1395 1400

TEX-pseudomonas

TEX-pseudomonas ....................................................................
Spt6-Full_Length-S._cerevisiae  1394 SLNHDNPGWFYLMFKINANSKLYTWNVKLTNTGYFLVNYNYPSVIQLCNGFKTLLKSNSSKNRMNNYR
consensus>70 ....................................................................

 1405 1410 1415 1420 1425 1430 1435 1440 1445 1450 1455 1460 1465
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β11 β12 β13

H22 H23 H24 H25

H26 H27 H28 H29

H30 H31 H32 H33

H34 H35

H36 β14 β15

TEX-pseudomonas

TEX-pseudomonas    335             V   G                           L       Q   I I       V VA        L    V             D        L       LDPGLRTG K  V DAT KL DTAT YPHAPKNQ....W QTLAV AA CAKH VE  A GN......GTA
Spt6-Full_Length-S._cerevisiae   768             V   G                           L       Q   I I       I AV        I    I             E        I       AGRFGADA I  Y NRK DF RDYK VDNPF...DKTNP KFEDT DN IQSC PN  G NGPNPKTQKFY
consensus>70 .......!....V#..G.......!.............#.....L.......Q.#.I.I...........

  775  780  785  790  795  800  805  810  815  820  825  830  835  840

TEX-pseudomonas

TEX-pseudomonas    395  R    L    I    G     I V    A  Y  SE AA EFP            AR    PL E   TD              L      E      S               LR  V I   L    A  V IS E  K AGEL KKYP MK TK M S AG SV  A  L  K   ELDVS  GA S   R QD    L K 
Spt6-Full_Length-S._cerevisiae   835  R    L    I    G     I V    A  Y  SE AA EFP            AR    PL E   QE              I      D      Q               VK  I L   M    L  A LK L  V HKKQ VDSR HT PI Y E EV IR  N  R  Q   NKPPL  YC A   Y HS    Y N 
consensus>70 .R..#.L....I....G.....I.V.#..A..Y..SE.AA.EFP#........!..AR.$..PL.E....

  845  850  855  860  865  870  875  880  885  890  895  900  905  910
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