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Figure	
   S1.	
   SDS	
   PAGE	
   gels	
   of	
   (A)	
   purified	
   recombinant	
   Pfl_1841,	
   (B),	
   partially	
   purified	
   recombinant	
  
Pfl_4741,	
   and	
   (C)	
   purified	
   recombinant	
   Pfl_5666	
   proteins.	
   Lane	
   M	
   denotes	
   protein	
   MW	
   standards.



	
  
Q3KF72|Q3KF72_PSEPF                 -------------------------------------------------- 
MOL|M.olivasterospora_KY11048       -------------------------------------------------- 
ZP_04609212.1|Micromonospora_s      ----------------------------------------------MFLP 4 
Q9F1Y6|MIBS_STRCO                   MPDSGTLGTPPPEQGPTPPTTLPDVPAPVIPSASVTSAASDFLAALHPPV 50 
                                                                                       
 
Q3KF72|Q3KF72_PSEPF                 -------------------------------------------------- 
MOL|M.olivasterospora_KY11048       -------------------------------------------------- 
ZP_04609212.1|Micromonospora_s      SLDSGSAGKLTGLAATILSDMVGAPPAELTRLTGPTLRLNGPTGLGTAAL 54 
Q9F1Y6|MIBS_STRCO                   TVPDPAPPPPPAPAAGNPPDTVTGDSVLQRILRGPTGPGTTSLAPAVRYG 100 
                                                                                       
 
Q3KF72|Q3KF72_PSEPF                 MNQSSSARTPRSATAPFIVRAVRCPPPTRIDEALGQEVNERLMEWIS-NI 49 
MOL|M.olivasterospora_KY11048       ---------MLPPPTDDGVPELFCPGPVRDDPALGETVNDGIVEWAG-QV 40 
ZP_04609212.1|Micromonospora_s      RISPPSAPAAVPPAPDRGRPELFCPGPVRDDPALGEEVNDRVVEWAE-QV 103 
Q9F1Y6|MIBS_STRCO                   RQPGPEAPASAPPAAGRAVPGLYHHPVPEPDPVRVEEVSRRIKRWAEDEV 150 
                                               ....      :      . * .  : *.  : .*   :: 
 
Q3KF72|Q3KF72_PSEPF                 GIFAGKEE-KIRASDFGRYAMLCHADTNNPDRLLLVAQCFAALFAVDDHY 98 
MOL|M.olivasterospora_KY11048       GIYPGQLD-RLRAYNFGRLIMLTHPATNDPDRLLAAAKCVVAEWATDDYV 89 
ZP_04609212.1|Micromonospora_s      GIYPGRLD-RLRAGNFGRLIMLAHPATSDPDRLLAATKCVVAEWAADDYM 152 
Q9F1Y6|MIBS_STRCO                   QLYPEEWEGQFDGFSVGRYMVGCHPDAPTVDHLMLATRLMVAENAVDDCY 200 
                                     ::. . : :: . ..**  :  *. :   *:*: .:: ..*  *.**   
 
Q3KF72|Q3KF72_PSEPF                 CDDQSLGGRPETVAESLSFALTAIDPVYLPSPFDKELLKQQMCDPVIRGL 148 
MOL|M.olivasterospora_KY11048       VDEVSLGADPAVVGSRLAKLHAVVDPARLPARYAPQLDAYRRDEPIATAF 139 
ZP_04609212.1|Micromonospora_s      VDEVSLGADPTVVGSRLAKLHVIVDPARLPARYAPQLDQYRREEPIATAF 202 
Q9F1Y6|MIBS_STRCO                   CEDH--GGSPVGLGGRLLLAHTAIDHFHSTAEYTPTWQASLAADAPRRAY 248 
                                     ::   *. *  :.  *    . :*    .: :          :.   .  
 
Q3KF72|Q3KF72_PSEPF                 LAYMKRVAQFCTPSQVARVRQITIAMFVTMAAEGPWRLYGTQPTVAEYLA 198 
MOL|M.olivasterospora_KY11048       RSAMEHLARYTTVAQLGRFQHQLGILFLAWNQEADWHVNGRTPPVWEYLV 189 
ZP_04609212.1|Micromonospora_s      RSAMQHLSRYVSVPQLARFQHQMSILFVAWNQEADWHVNRRTPPVWEYLV 252 
Q9F1Y6|MIBS_STRCO                   DSAMGYFVRAATPSQSDRYRHDMARLHLGYLAEGAWAQTGHVPEVWEYLA 298 
                                     : *  . :  : .*  * ::    :.:    *. *      * * ***. 
 
Q3KF72|Q3KF72_PSEPF                 SRQVNSFWPCLVLIDLIGGYEVPANTYSRPDIHHVTALASLATTLVNDLY 248 
MOL|M.olivasterospora_KY11048       QRHLNNFLPPMVLVDAVAGYELSPDEFFDPRVRRAYTTAALANVLLNDIH 239 
ZP_04609212.1|Micromonospora_s      QRHLNSYLPPMILVDAVAGYELSPEEFFHPLVRRAFTTAGLAAVLLNDIY 302 
Q9F1Y6|MIBS_STRCO                   MRQFNNFRPCPTITDTVGGYELPADLHARPDMQRVIALAGNATTIVNDLY 348 
                                     *:.*.: *   : * :.***:..: .  * :::. : *. * .::**:: 
 
Q3KF72|Q3KF72_PSEPF                 SAYKEHLNETGDFKLPYLLAARHNCSLQEAIDLAADIHDAVMEEYERLHA 298 
MOL|M.olivasterospora_KY11048       SGTCESD---TDFNLPRVISIEEGCSLRDAVTRTVEIHNELMHAFVADAA 286 
ZP_04609212.1|Micromonospora_s      SGAQESD---TDFNLPRVIAAEHNCALEEAITRTVEIHNELMHEFVADAV 349 
Q9F1Y6|MIBS_STRCO                   SYTKELNSPGRHLNLPVVIAEREQLCERDAYLKAVEVHNELQHSFEAAAA 398 
                                    *   *      .::** ::: ..  . .:*   :.::*: : . :    . 
 
Q3KF72|Q3KF72_PSEPF                 TLMKGTRSPVLRRYLTGLSTWIGGNLEWHKHSARYHI------- 335 
MOL|M.olivasterospora_KY11048       TLSL-IGSPNLRRFLADIWAWLGGSREWHATTSRYHGEATTRS- 328 
ZP_04609212.1|Micromonospora_s      TLSL-TGSPMLRRFLADTWAWLGGSREWHATTARYHKQQGADPA 392 
Q9F1Y6|MIBS_STRCO                   DLAEACPLPPVLRFLRGVAAWVDGNHDWHRTNTYRYSLPDFW-- 440 
                                     *      * : *:* .  :*:.*. :**  .:  :  

Figure	
   S2.	
   Clustal	
   2.1	
   multiple	
   sequence	
   alignment	
   of	
   Pseudomonas	
   fluorescens	
   PfO-­‐1	
   Pfl01_1841	
  
(Uniprot	
   ID	
   Q3KF72)	
   with	
   2-­‐MB	
   and	
   2-­‐MIB	
   synthases	
   (EBI	
   Clustal	
   W	
   Server,	
  
http://www.ebi.ac.uk/Tools/clustalw2/index.html).	
   MOL,	
   Micromonospora	
   olivasterospora	
   KY11048,	
  
draft	
   sequence	
   (2-­‐MB	
   synthase);	
   ZP_04509212,	
   Micromonaspora	
   sp.	
   ATCC39149	
   (putative	
   2-­‐MB	
  
synthase);	
  Q9F1Y6,	
  S.	
  coelicolor	
  A3(2)	
  (SCO7700,	
  MIB	
  synthase).	
  



	
  
Q3K6X6|Q3K6X6_PSEPF                 MKSTSVSAKASLFSPHGLSGSLLRRGVLRQLEQLKQGQLIVIEDGERHVF 50 
Q3K4A2|Q3K4A2_PSEPF                 ----------------------MLAQLPPALQNLQLPLRLRLWDGHEFNL 28 
MGPPT|M.olivasterospora_KY1104      -------------------------------------------------- 
ZP_04609213.1|Micromonospora_s      -------------------------------------------------- 
Q9F1Y5|GPPMT_STRCO                  -------------------------------------------------- 
                                                                                       
 
Q3K6X6|Q3K6X6_PSEPF                 GTPGSALVGEIQVLDPAVWGLVAGNGSIGAGEAFIHGYWRSPDLTAVVRV 100 
Q3K4A2|Q3K4A2_PSEPF                 G---PTPSVTIVVKDPLMVSQLTHPSLDALGAAFVEGKLELEGSISEVIR 75 
MGPPT|M.olivasterospora_KY1104      ----------------MQTSTIGKPVLRTPYQRSVAAYWNTNQNDPVNLK 34 
ZP_04609213.1|Micromonospora_s      -------------MTVSTTPTAGSPVLRTQYQKSVAAYWNTNQQDPVNLR 37 
Q9F1Y5|GPPMT_STRCO                  ----------MTTETTTATATAKIPAPATPYQEDIARYWN-NEARPVNLR 39 
                                                                      :    .     .     
 
Q3K6X6|Q3K6X6_PSEPF                 FVSNLEVLDAMEGGLARLGRPLVRGLHWLNRNTRKGSQKNIAAHYDLGND 150 
Q3K4A2|Q3K4A2_PSEPF                 VCDELSSALLDEDDDSQPVR---------TLHDKETDAKAISYHYDLSNA 116 
MGPPT|M.olivasterospora_KY1104      LG---------------------------------EIDGIYHHHYGVGDY 51 
ZP_04609213.1|Micromonospora_s      LG---------------------------------EIDGLYHHHYGIGNY 54 
Q9F1Y5|GPPMT_STRCO                  LG---------------------------------DVDGLYHHHYGIGPV 56 
                                    .                                          **.:.   
 
Q3K6X6|Q3K6X6_PSEPF                 LFEQFLDPTMMYSAAQFLSPDDSLEQAQLNKLERICQKLALKPGDHLLEI 200 
Q3K4A2|Q3K4A2_PSEPF                 FYQLWLDSDMAYSCAYFETGSESLEQAQQAKFRHLCRKLRLQPGDYLLDV 166 
MGPPT|M.olivasterospora_KY1104      DPAVLDGPKETR-DERVIAELHRLETAQANVLLDHLG--DIAPTDRLLDA 98 
ZP_04609213.1|Micromonospora_s      DPSVLAGPEQTR-DERIIAELHRLETAQADMLLSYLG--EIGPSDRLLDA 101 
Q9F1Y5|GPPMT_STRCO                  DRAALGDPEHSEYEKKVIAELHRLESAQAEFLMDHLG--QAGPDDTLVDA 104 
                                          ..        . :  . ** **   :          * * *::  
 
Q3K6X6|Q3K6X6_PSEPF                 GTGWGSMALYAAQHYGCKVTTTTLSKEQFAFTAARIERLGLQDQVTLLLK 250 
Q3K4A2|Q3K4A2_PSEPF                 GCGWGGLARYAAREFGAKVFGITLSKEQLALARERVKAEGLEDQIELQLL 216 
MGPPT|M.olivasterospora_KY1104      GSGRGGTSLMAHQRFGCHVDGVSISEYQVGFANEQAAVHGVADQVAFHFR 148 
ZP_04609213.1|Micromonospora_s      GSGRGGTSFMANQRFGCQVDGVSISEYQVDFANRQATDRRVADQVRFHFR 151 
Q9F1Y5|GPPMT_STRCO                  GCGRGGSMVMAHRRFGSRVEGVTLSAAQADFGNRRARELRIDDHVRSRVC 154 
                                    * * *.    * :.:*.:*   ::*  *  :   :     : *::   .  
 
Q3K6X6|Q3K6X6_PSEPF                 DYRDLT--GQYDKLVSIEMIEAVGHRFLPTYFKQCAQLLKSNGLMLLQAI 298 
Q3K4A2|Q3K4A2_PSEPF                 DYRDLPQDGRFDKVVSVGMFEHVGHANLAEYCKTLFGAVKEGGLVMNHGI 266 
MGPPT|M.olivasterospora_KY1104      NMLDTG--FDNGRYQAVWTNETTMYVDLFELYGEFARLLPFGGRYVCITG 196 
ZP_04609213.1|Micromonospora_s      NMLDTG--FEAGSRQAVWTNETTMYVDLFELYAEFARLLPFGGRYVCITG 199 
Q9F1Y5|GPPMT_STRCO                  NMLDTP--FDKGAVTASWNNESTMYVDLHDLFSEHSRFLKVGGRYVTITG 202 
                                    :  *       .   :    * . :  *          :  .*  :     
 
Q3K6X6|Q3K6X6_PSEPF                 TIREQRYEQARRGV-DFIQRYIFPGGALPCVQKMLEIVGRDTDMNLLHME 347 
Q3K4A2|Q3K4A2_PSEPF                 TAKHTDGRPVGRGAGDFIEKYVFPNGELPHLAMISAEIS-EAGLEIVDVE 315 
MGPPT|M.olivasterospora_KY1104      CANDVTGG-RSKAVSRIDEHYTCN------IHRRSQYFAALAANRLAPIN 239 
ZP_04609213.1|Micromonospora_s      CYNDVTGG-RSRAVSQIDEHYTCN------IHPRSAYFKALAANRFVPIH 242 
Q9F1Y5|GPPMT_STRCO                  CWNPRYGQ-PSKWVSQINAHFECN------IHSRREYLRAMADNRLVPHT 245 
                                      .        : .  :  ::         :      .   :  .:     
 
Q3K6X6|Q3K6X6_PSEPF                 DFGLHYARTLRLWHENFRHAHGRLTELGYDDYFLRLWEFYLCYCEGGFLE 397 
Q3K4A2|Q3K4A2_PSEPF                 SLRLHYARTLDHWSERLEDNLEAAAKL-VPDQALRIWRLYLAGCAYAFAR 364 
MGPPT|M.olivasterospora_KY1104      VVDLT-AATIPYWELRAKSSVATGIEE----------AFLTAYREGSFHY 278 
ZP_04609213.1|Micromonospora_s      VIDLT-SATIPYWELRAQSSVATGIED----------PFLTAYREGSFHY 281 
Q9F1Y5|GPPMT_STRCO                  IVDLT-PDTLPYWELRATSSLVTGIEK----------AFIESYRDGSFQY 284 
                                     . *  . *:  *  .         :            :  .    .*   
 
Q3K6X6|Q3K6X6_PSEPF                 RTIGTAQLVLAKPAAMTEPLLGRFDA----- 423 
Q3K4A2|Q3K4A2_PSEPF                 GWINLHQILAVKAHADGSHELPWTRDDIYNP 395 
MGPPT|M.olivasterospora_KY1104      LLIVADRI----------------------- 286 
ZP_04609213.1|Micromonospora_s      LLIAADRV----------------------- 289 
Q9F1Y5|GPPMT_STRCO                  VLIAADRV----------------------- 292 
                                      *   ::            
 
Figure	
  S3.	
  Clustal	
  2.1	
  multiple	
   sequence	
  alignment	
  of	
  Pseudomonas	
   fluorescens	
  PfO-­‐1	
  Pfl01_4741	
  and	
  
Pfl01_5666	
  proteins	
  (Uniprot	
   ID	
  Q3K6X6	
  and	
  Q3K4A2,	
  respectively)	
  with	
  2-­‐MGPP	
  synthase	
  (EBI	
  Clustal	
  
W	
   Server,http://www.ebi.ac.uk/Tools/clustalw2/index.html).	
  MGPPT,	
  Micromonospora	
   olivasterospora	
  
KY11048,	
  draft	
  sequence;	
  ZP_04609213,	
  Micromonaspora	
  sp.	
  ATCC39149;	
  Q9F1Y5,	
  S.	
  coelicolor	
  A3(2).	
  



	
  
Figure	
  S4.	
  GC-­‐MS	
  trace	
  of	
  pentane	
  extracts	
  from	
  the	
  incubation	
  of	
  2-­‐MGPP	
  with	
  Pfl_1841.	
  

	
  
Figure	
   S5.	
   Mass	
   spectrum	
   of	
   1-­‐methylcamphene	
   produced	
   from	
   the	
   incubation	
   of	
   2-­‐MGPP	
   with	
  
Pfl_1841	
  (peak	
  at	
  5.14	
  min,	
  lower	
  mass	
  spectrum)	
  and	
  from	
  the	
  acid	
  catalyzed	
  rearrangement	
  of	
  2-­‐MIB	
  
(upper	
  mass	
  spectrum).	
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Figure	
   S6.	
   Mass	
   spectrum	
   of	
   2-­‐methylenebornane	
   produced	
   from	
   the	
   incubation	
   of	
   2-­‐MGPP	
   with	
  
Pfl_1841	
  (peak	
  at	
  5.47	
  min,	
  lower	
  mass	
  spectrum)	
  and	
  from	
  the	
  acid-­‐catalyzed	
  rearrangement	
  of	
  2-­‐MIB	
  
(upper	
  mass	
  spectrum).	
  

	
  
Figure	
  S7.	
  Mass	
  spectrum	
  of	
  unknown	
  peak	
  at	
  5.99	
  min	
  produced	
  from	
  the	
  incubation	
  of	
  2-­‐MGPP	
  with	
  
Pfl_1841.	
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Figure	
  S8.	
  Mass	
  spectrum	
  of	
  unknown	
  peak	
  at	
  6.96	
  min	
  produced	
  from	
  the	
  incubation	
  of	
  2-­‐MGPP	
  with	
  
Pfl_1841.	
  

	
  
Figure	
  S9.	
  Mass	
  spectrum	
  of	
  unknown	
  peak	
  at	
  7.01	
  min	
  produced	
  from	
  the	
  incubation	
  of	
  2-­‐MGPP	
  with	
  
Pfl_1841.	
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Figure	
  S10.	
  Mass	
  spectrum	
  of	
  unknown	
  peak	
  at	
  7.75	
  min	
  produced	
  from	
  the	
  incubation	
  of	
  2-­‐MGPP	
  with	
  
Pfl_1841.	
  

	
  
Figure	
  S11.	
  Mass	
  spectrum	
  of	
  unknown	
  peak	
  at	
  7.86	
  min	
  produced	
  from	
  the	
  incubation	
  of	
  2-­‐MGPP	
  with	
  
Pfl_1841.	
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Figure	
  S12.	
  Pentane	
  extracts	
  from	
  the	
  incubation	
  of	
  Pfl_1841	
  with	
  GPP.	
   Identified	
  peaks	
  are	
  tricyclene	
  
(4.75	
  min.),	
  α-­‐pinene	
   (4.87	
  min.),	
  α-­‐fenchene	
   (5.02	
  min.),	
  α-­‐phellandrene	
   (5.61	
  min.),	
  β-­‐phellandrene	
  
(5.85	
  min.),	
  γ-­‐terpinene	
  (6.12	
  min.),	
  terpinen-­‐4-­‐ol	
  (7.21	
  min.)	
  and	
  geraniol	
  (7.85	
  min.).	
  
	
  

	
  
Figure	
   S13.	
   GCMS	
   trace	
   of	
   pentane	
   extracts	
   from	
   the	
   incubation	
   of	
   Pfl_1841	
   and	
   FPP.	
   Identified	
  
sesquiterpene	
  peaks	
  are	
  E-­‐β-­‐farnesene	
  (8.84	
  min.),	
  E,E-­‐α-­‐farnesene	
  (9.17	
  min.),	
  E-­‐nerolidol	
  (9.52	
  min.)	
  
and	
  E,E-­‐farnesol	
  (10.44	
  min.).	
  
	
  



	
  
Figure	
  S14.	
  GCMS	
  trace	
  of	
  pentane	
  extracts	
  from	
  the	
  incubation	
  of	
  SAM	
  and	
  GPP	
  with	
  Pfl_4741	
  followed	
  
by	
  treatment	
  with	
  phosphatase/apyrase.	
  The	
  peak	
  at	
  7.72	
  minutes	
  corresponds	
  to	
  geraniol.	
  

	
  
Figure	
  S15.	
  GCMS	
  trace	
  of	
  pentane	
  extracts	
  from	
  the	
  incubation	
  of	
  SAM	
  and	
  GPP	
  with	
  Pfl_5666	
  followed	
  
by	
  treatment	
  with	
  phosphatase/apyrase.	
  The	
  peak	
  at	
  7.74	
  minutes	
  corresponds	
  to	
  geraniol.	
  



	
  
Figure	
  S16.	
  GCMS	
  trace	
  of	
  pentane	
  extracts	
   from	
  Pseudomonas	
  fluorescens	
  PFO-­‐1	
  grown	
  on	
  SFM	
  agar	
  
plates	
  for	
  4	
  days.	
  None	
  of	
  the	
  GC-­‐MS	
  traces	
  from	
  the	
  seven	
  days	
  of	
  growth	
  revealed	
  terpene	
  products	
  
and	
  all	
  were	
  similar	
  to	
  this	
  representative	
  trace.’	
  



	
  

	
  
Figure	
   S17.	
   Michaelis-­‐Menten	
   plot	
   of	
   the	
   reaction	
   velocity	
   for	
   the	
   Pfl_1841-­‐catalyzed	
   reaction	
   as	
   a	
  
function	
  of	
  the	
  concentration	
  of	
  GPP.	
  



	
  
Figure	
  S18	
  1H	
  NMR	
  (400	
  MHz,	
  CDCl3)	
  of	
  2-­‐methyllimonene.	
  



	
  
Figure	
  S19	
  13C	
  NMR	
  (100	
  MHz,	
  CDCl3)	
  of	
  2-­‐methyllimonene.	
  


