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               PDB model      χ2
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VibH_Vcho         EQIEQDQGLNAE-QSYFMSPFINILPFESPHFADCQTE----LKVLA-----------SG 
TycC_Bpar         EELVEKLAIARD-LSR--N-----PLFDTVFTFQNSTE---EVMTLPECTLAPFMTDETG 
Dhbf_Bsub         EELRRDLKLIGE-NHRLFGPQINLMPFDYGLDFAGVRG---TTHNLS-----------AG 
EntF_Shyg         IDLARDLHLPDG-GNGFLGPHVNIMTYDYDFDFAGHRV---IGHNLS-----------NG 
Gram_Bpum         EDMRRDFKLIGR-NQRLFGPQINIMPFDYDLMFDQSIG---QAHNLS-----------AG 
                    :  .                                       :               
 
CDA_Scoe          PTTDLNIVLT-GTPESGLRVDFEGNPQVYGGQDLTVLQERFVRFLAELAA--DPAATVDE 
CDA_Sliv          PTTDLNIVLT-GTPESGLRVDFEGNPQVYGGQDLTVLQERFVRFLAELAA--DPAATVDE 
Plu3535_Plum      EDIPLTVILCDYGDKQSTQLQLDYRHDYFSSHQAEHLLQSIMTLVEQMVA--QPEALLTS 
SrfAC_Bsub        EKSNYDLNLM-ASPGDEMLIKLAYNENVFDEAFILRLKSQLLTAIQQLIQ--NPDQPVST 
VibH_Vcho         SAEGINFTFR-GSPQHELCLDITADLASYPQSHWQSHCERFPRFFEQLLAR--FQQVEQD 
TycC_Bpar         QHAKFDLTFSATEEREEMTIGVEYSTSLFTRETMERFSRHFLTIAASIVQ--NPHIRLGE 
Dhbf_Bsub         PVDDLSINVYDRTDGSGLRIDVDANPEVYSESDIKLHQQRILQLLQTAS-A-GEDMLIGQ 
EntF_Shyg         TVEDLSIMGYDRSDGSGIRIDLNANSNLYTADSLIAHRERYLELLRTLSDTSDKERTVGA 
Gram_Bpum         PVDDISINIYDRADGKGFQIDFDANPAVYKEQTVDAHQQRFLQLLEEITGL-EQDQTISQ 
                        .            : .      :                                

CDA_Scoe          ----MSENSSVRHGLTSAQHEVWLAQQLDPR-GAHYRTGSCLEIDGPLDHAVLSRALRLT 
CDA_Sliv          ----MSENSSVRHGLTSAQHEVWLAQQLDPR-GAHYRTGSCLEIDGPLDHAVLSRALRLT 
Plu3535_Plum      --MLLDKVEPLVIPLNQQQKEIYLDHINRED-TAAFNIGGYVEIKQSINIKNLECAIKHT 
SrfAC_Bsub        MSQFSKDQVQDMYYLSPMQEGMLFHAILNPG-QSFYLEQITMKVKGSLNIKCLEESMNVI 
VibH_Vcho         ------------MSMLLAQKPFWQRHLAYPH-INLDTVAHSLRLTGPLDTTLLLRALHLT 
TycC_Bpar         ----EPVQKQAYYPVSSAQKRMYILDQFEGV-GISYNMPSTMLIEGKLERTRVEAAFQRL 
Dhbf_Bsub         ----MPDTKDLQYSLTGAQTGIWFAQQLDPD-NPIYNTAEYIEINGPVNIALFEEALRHV 
EntF_Shyg         ---MQPAVPATRLPLSTGQSEIWFIQQLEPPESTTFKVGEYLEIQGPIDAAIFERALRQA 
Gram_Bpum         ----MSIQSVDSFPLTGAQSGIWYAQQLDPS-NPIFNTAEYIDIKGPIDPVHFEAAIRKT 
                                :   *  .                   : :   ::   .  ::.   
 
 
        “CDA-C1 specific loop”   
          |---------------| 
CDA_Scoe          VAGTETLCSRFLTDEEGRPYRAYCPPAPEGSAAVEDPDGVPYTPVLLRHIDLSGHE--DP 
CDA_Sliv          VAGTETLCSRFLTDEEGRPYRAYCPPAPEGSAAVEDPDGVPYTPVLLRHIDLSGHE--DP 
Plu3535_Plum      IQEHAVLRCSI-VDKYSMPHHIDSDA---LKDTVEFAHIVQDHHFELSHLDLSGEE--EA 
SrfAC_Bsub        MDRYDVFRTVFIHEKVKRPVQVVLK----------------KRQFHIEEIDLTHLTGSEQ 
VibH_Vcho         VSEIDLFRARF-SAQGELYWHPFSP------------------PIDYQ--DLSIHL--EA 
TycC_Bpar         IARHESLRTSF-AVVNGEPVQNIHE------------------DVPFALAY-S-----EV 
Dhbf_Bsub         IKEAESLHVRF-GENMDGPWQMINP----------------SPDVQLHVIDVSSEP--DP 
EntF_Shyg         VAEAEPYNVRV-GEDDGVPWQVLDP----------------VTDWDFPVLDLSGEP--DP 
Gram_Bpum         VLEADSLYMRF-VEDTDGPKQWLIS----------------KKEIPFQSINLQNEK--QP 
                  :         .         :                                     :  
 
CDA_Scoe          EGEAQRWMDRDRATPLPLDRPGLSSHALFTLGGGRHLYYLGVHHIVIDGTSMALFYERLA 
CDA_Sliv          EGEAQRWMDRDRATPLPLDRPGLSSHALFTLGGGRHLYYLGVHHIVIDGTSMALFYERLG 
Plu3535_Plum      ESKALAIVQRIFSEPFRLAQDVLYRVGLIQLATNRFWLYFISHHIIIDGVGYANWFRRIF 
SrfAC_Bsub        TAKINEYKEQDKIRGFDLTRDIPMRAAIFKKAEESFEWVWSYHHIILDGWCFGIVVQDLF 
VibH_Vcho         EPLAWRQIEQDLQRSSTLIDAPITSHQVYRLSHSEHLIYTRAHHIVLDGYGMMLFEQRLS 
TycC_Bpar         TEQEARELVSSLVQPFDLEVAPLIRVSLLKIGEDRYVLFTDMHHSISDGVSSGILLAEWV 
Dhbf_Bsub         EKTALNWMKADLAKPVDLGYAPLFNEALFIAGPDRFFWYQRIHHIAIDGFGFSLIAQRVA 
EntF_Shyg         HAAAVRWMKHDLATGLELDARPLFSFALLKLSDDCFLWYQGTHHIVSDAGSAALLGRRTA 
Gram_Bpum         LDAAKAWMKTDLATPVSLEKDVLFREVLFQLADDRFIWYQRIHHIAIDGFAFSLIARRVA 
                                   *         :   .   .      **   *.            
 
CDA_Scoe          E-VYRALRDGRAV-PAAAFGDTDRMVAGEEAYRASARYERDRAYWTGLFTDRPEPVSLTG 
CDA_Sliv          RGVPRAAGTGVPC-PRPPFGDTDRMVAGEEAYRASARYERDRAYWTGLFADRPEPVSLTG 
Plu3535_Plum      DAYQQLSLGNAPK--ENTGVRFLDLAAQPLPENYSQQFAKAAKYWKELLHHLPDVPFQCR 
SrfAC_Bsub        KVYNALREQ-KPY-SLPPVKPYKDYIKWLEKQDKQ----ASLRYWREYLEGFEGQTTFAE 
VibH_Vcho         QHYQSLLSGQTP---TAAFKPYQSYLEEEAAYLTSHRYWQDKQFWQGYLREAPDLTLTSA 
TycC_Bpar         QLYQGD-----VL-PELR-IQYKDFAVWQQEFSQSAAFHKQEAYWLQTFADDIPVLNLPT 
Dhbf_Bsub         STYTAL-IKGQTA-KSRSFGSLQAILEEDTDYRGSEQYEKDRQFWLDRFADAPEVVSLAD 
EntF_Shyg         EIYTALTESGDPVAGETVFGSLRTMLDRDEEYRSSEDFAKDRAYWTEHFADSPEPARLSG 
Gram_Bpum         EVYSAL-SKGTPV-PPQTFGSLHDVVQEEITYQQSNRYEDDRVFWKNRFADQPEIVSLAE 
                                                    .        :*   :            
 
CDA_Scoe          RGGGRAL---APTVRSLGLPPERTEVLGRAAEATGAHWARVVIAGVAAFLHRTTGARDVV 
CDA_Sliv          RGGGRAL---APTVRNLGLPPERTEVLGRAAEATGAHWARVVIAGVAAFLHRTTGARDVV 
Plu3535_Plum      KEGPGTADSRKNSRLVHFIKPDRYKSFLTKASQCNLPISPLFITAIASLVNRINQSDGVL 
SrfAC_Bsub        QRK-KQKDGYEPKELLFSLSEAETKAFTELAKSQHTTLSTALQAVWSVLISRYQQSGDLA 
VibH_Vcho         TYDPQLS---HAVSLSYTLNSQLNHLLLKLANANQIGWPDALVALCALYLESAE-PDAPW 
TycC_Bpar         DFTRPSTQSFAGDQCTIGAGKALTEGLHQLAQATGTTLYMVLLAAYNVLLAKYAGQEDII 
Dhbf_Bsub         RAPRTSN---SFLRHTAYLPPSDVNALKEAARYFSGSWHEVMIAVSAVYVHRMTGSEDVV 
EntF_Shyg         RPGDELS---SVLRETAYLTEAEAVELRAAARKYATHWSAMIIAATATYLHRLTGKSDII 
Gram_Bpum         LAPRTSD---HFIRKTASFDAEKVSKMKKNAQFFGGTWHEMILAASALYMHRMIGAHDIV 
                                            :   *          . :     :           
 
CDA_Scoe          VSVPVTGRYGA--NARITPGMVSNRLPLRLAVRPGESFARVVETVSEAMSGLLAHSRFRG 
CDA_Sliv          VSVPVTGRYGA--NARITPGMVSNRLPLRLAVRPGESFARVVETVSEAMSGLLAHSRFRG 
Plu3535_Plum      IGTPLHNRTTS--AQRNMVGSFISMLPVMCVQNEQMSVAESVAMTARTIKSGYRYRSYPS 
SrfAC_Bsub        FGTVVSGRPAEIKGVEHMVGLFINVVPRRVKLSEGITFNGLLKRLQEQSLQSEPHQYVPL 
VibH_Vcho         LWLPFMNRWGS--VAANVPGLMVNSLPLLRLSAQQTSLGNYLKQSGQAIRSLYLHGRYRI 
TycC_Bpar         VGTPITGRSHA--DLEPIVGMFVNTLAMRNKPQREKTFSEFLQEVKQNALDAYGHQDYPF 
Dhbf_Bsub         LGLPMMGRIGS--ASLNVPAMVMNLLPLRLTVSSSMSFSELIQQISREIRSIRRHHKYRH 
EntF_Shyg         LTLPVTARTDA--TLRGIPGMFANVVPLRIQVRSDMRIRDLVRQVSREVRQALRHQRYRH 
Gram_Bpum         LGLPVMMRLGS--CALQTPGMVMNLVPLRLTCKPEMTLSALVRQVSDELKAIRPHQRYRH 
                  .   .  *           . . . :           .   :            :      
 
CDA_Scoe          EDLDRE----LG-GAGVSGPTVNVMPYIRPVDFGGPVG---LMRSIS-----------SG 
CDA_Sliv          EDLDRE----LG-GAGVSGPTVNVMPYIRPVDFGGPVG---LMRSIS-----------SG 
Plu3535_Plum      SALYKDLSLRAQGRERLFDIVFNYQQIDFDFSASGLDT---ETHYLSH----------GR 
SrfAC_Bsub        YDIQSQADQP-----KLIDHIIV--FENYPLQDAKNEESSENGFDMV--DVH------VF 
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Per Cα R.M.S.D of CDA-C1 MD simulation targeted to TycC conformation
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Native MAD (SeMet) 
  Peak Inflection Remote 

Diffraction Data  
    Wavelength (Å) 1.5418 0.97860 0.9792 0.9070 
    Space Group P21 P212121 P212121 P212121 
    Unit-cell parameters (Å) a=62.13, 

b=82.438, 
c=87.732; 
β=106.3 

a=62.788, 
b=83.477, 
c=177.588 

a=62.786, 
b=83.492, 
c=177.594 

a=62.786, 
b=83.508, 
c=177.615 

    Resolution (Å) 50.00-2.44 
(2.47-2.44) 

50.00-1.80 
(1.83-1.80) 

50.00-1.80 
(1.83-1.80) 

50.00-1.80 
(1.83-1.80) 

    <I/σ(I)> 13.9 (2.6) 14.8 (2.5) 17.8 (2.4) 16.7 (2.0) 

    Temperature (K) 100 100 100 100 
    Measured Reflections (n) 119278 528361 550502 517345 
    Unique Reflections (n) 31620 87173 87248 87717 
    Completeness (%) 98.5 (82.1) 99.9 (99.8) 100.0 (100.0) 100.0 

(99.9) 
    Multiplicity 3.8 (3.5) 6.1 (5.5) 6.3 (5.9) 5.9 (5.5) 
    Rmerge

a (%) 10.1 (49.1) 10.7 (70.2) 10.3 (75.7) 10.7 (81.2) 
    Sites (n) - 8 8 8 
Refinement Statistics     
    Resolution range (Å) 33.91-2.44 34.11-1.69 
    R-factor/Rfree (%)b,c 19.8/25.0 19.5/21.7 
    Waters 292 1230 
    Average B-Factor (Å2) 34.80 25.50 
    R.M.S.D in bond lengths (Å) 0.0024 0.0054 
    R.M.S.D in bond lengths (°) 0.654 0.945 
    Ramachandran Plot (%)   
        Favoured 97.6 98.4 
        Allowed 2.14 1.24 
        Outliers 0.24 0.34 

a , where Ii(hkl) is the ith measurement 
and <I(hkl)> is the weighted average of all measured reflections. 
b  
c Rfree is the R-factor computed for the test set of reflections omitted from the refinement 
process. 
 

 
Protein Theoretical Mass 

(Da) 
Observed Mass 

(Da) 
Apo-ACP 8471.4 8471.0 
Hexanoyl-ACP 8909.9 8909.1 
2,3-expoxyhexanoyl-ACP 8923.9 8924.1 
Holo-ACP 8830.8 8809.1 
Apo-DptA-PCP1 12077.7 12077.3 
Holo-DptA-PCP1 12419.0 12417.4 
Seryl-DptA-PCP1 12506.1 12505.3 
2,3-epoxyhexanoyl-Seryl-DptA-PCP1 12618.3 12615.4 
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CDA-C1 Complex Expected 
Mass (Da) 

Measured pre-
reaction (Da) 

Measured 
post-alkylation 

(Da) 

Measured 
post-reaction 

(Da) 
E17C + 1     
E17C-Apo 48449 48441.1 48449.2 48449.0 
E17C-1a 48577 - 48577.5 48577.3 
E17C-1a-eFA 48689 - - 48688.9 
E17C + 2     
E17C-Apo 48449 48449.1 48449.0 48449.2 
E17C-2a 48591 - 48591.2 - 
E17C-2a-eFA 48703 - - 48703.0 
E17C + 3     
E17C-Apo 48449 48449.1 48449.1 48448.3 
E17C-3a 48605 - 48605.3 48604.8 
E17C-3a-eFA 48717 - - 48716.8 
E17C;H157A +  2     
E17C;H157A-Apo 48383 48382.6 48382.9 48382.4 
E17C;H157A-2a 48525 - 48525.2 48524.6 
E17C;H157A-2a-eFA 48337 - - - 
E17C/S309V + 2     
E17C/S309V-Apo 48461 48461.1 48461.2 48461.2 
E17C/S309V-2a 48603   - 48602.8 48603.3 
E17C/S309V -2a-eFA 48715 - - - 
E17C/S309G + 2     
E17C/S309G -Apo 48419 48419.0 48419.2 48419.1 
E17C/S309G -2a 48561 - 48561.3 48561.3 
E17C/S309G -2a-eFA 48673 - - 48673.3 
WT + 2     
WT-Apo 48476 48475.0 48475.1 - 
WT-2a 48618   - 48616.6 - 



 CDA-C1(E17C)-2a CDA-C1(E17C)-3a 

Diffraction Data   

Space Group R 3 H (No. 146) P 21 21 21 (No. 19) 
Unit-cell parameter (Å,°) 213.43, 213.43, 52.90, 

90, 90, 120 
62.66, 83.82, 178.07, 

90, 90, 90 
Resolution (Å) 42.17-1.53 (1.56-1.53) 75.84-1.88 (1.92-1.88) 
I/σ(I) 6.6 (1.0) 5.4 (1.3) 
Temperature (K) 100 100 
Measured Reflections  514599 (21723) 395060 (19636) 
Unique Reflections  135546 (6752) 75270 (4023) 
Completeness (%) 100.0 (99.9) 97.6 (89.6) 
Multiplicity 3.8 (3.2) 5.2 (4.9) 
Rmerge (%)  8.1 (82.1) 15.1 (68.7) 
Estimates of resolution limits (Å):    
from half-dataset correlation 
CC(1/2) >  0.50  

1.59 1.88 

from Mn(I/sd) >  2.00:                    1.68 2.04 
   
Refinement statistics   

Resolution range (Å) 34.8-1.6 50-1.9 
R factor/Rfree (%) 17.1 / 19.3 17.7 / 22.1 
Average B Factor (Å2) 31.8 31.8 
R.M.S.D in bond lengths (Å) 0.003 0.008 
R.M.S.D in bond lengths (°) 0.839 1.068 
Ramachandran Plot (%)   

Favoured 98.9 98.8 
Allowed 1.1 1.2 
Outliers 0 0 



Donor 
Substrate 

Mexp. of eFA-
aminoacyl-

PCP (Da) 

Mobs.  in CDA-
C1 (wild type) 

assay  

Mobs. in CDA-
C1 (S309V) 

assay  

Mobs.  in CDA-
C1 (S309G) 

assay  
Serine 12617.3 12617.8 n.d. 12617.8 

Alanine 12601.3 12601.8 n.d. n.d. 
Leucine 12643.3 12643.8 n.d. n.d. 

Methionine 12661.4 12661.8 n.d. 12661.8 

 
Primer Name Sequence (5’ - 3’) 
E17C-F CTGACTAGCGCACAACATTGCGTTTGGCTGGCGCAGCAA 
E17C-R TTGCTGCGCCAGCCAAACGCAATGTTGTGCGCTAGTCAG 
H157A-F CTACTATCTGGGCGTCCATGCTATTGTTATCGATGGCACC 
H157A-R GGTGCCATCGATAACAATAGCATGGACGCCCAGATAGTAG 
S309G-F GCAGGCGGTTGCCCACCATGCCTGG 
S309G-R CCAGGCATGGTGGGCAACCGCCTGC 
S309V-F CGGCAGGCGGTTGACCACCATGCCTGGG 
S309V-R CCCAGGCATGGTGGTCAACCGCCTGCCG 
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Exact Mass: 144.08
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AngN-Cy2        CLSHFESELTPMQRAYLLGRTTQMPLGGVAMQETLEHRGT-LSASSIRHRLSTMVVKYPC 
VibF-Cy1        -----MKEMTAMQAAYWLGRQHDCLLDGVAAHLYAEFDGQALNRQALTEAVRALYAKHPM 
AngN-Cy1        -----MSELTPMQAACWFGRKDNGQLGNVASHLYTEFDGENINIDKLNSALGSLYKRHEM 
BmdB_Cy2        ADLSEPFSLTEVQTAYMLGRNPQFELSGISPQTYFEYETE-LDIARLSRSFQKVIQRHPM 
BacA-Cy2        ENIHEIFPLTGIQLAYLVGRDETFEIGGVATNLTVEFEAD-VDLNRFQLTLQKLIDRHPI 
HMWP2-Cy1       MTESTPFPLTPVQHAYLTGRMPGQTLGGVGCHLYQEFEGHCLTASQLEQAITTLLQRHPM 
EpoB-Cy1        AERHVPFPLTDIQGSYWLGRTGAFTVPS-GIHAYREYDCTDLDVARLSRAFRKVVARHDM 
                        :* :* :   **     : . . :   *.    :    :   .  :  .:   
 
 

 
 

AngN-Cy2        LRTFIDSKSLKLQVSQCPQVNLAHVDLRHLEKDKAEEELARFRYTYNHNMFDLDQ-PLWN 
VibF-Cy1        LRLAITKDGQQKILPLSTFHQLKVDDLSQWKPDEVESFVHTKRQRMTHQMLDLTQGNPIE 
AngN-Cy1        LRLKVNHLGESSIIDVPNHALLEIEDFTHLSPENMHKALIEKRQSWAHQMLDLTQGQVAR 
BmdB_Cy2        LRAVILPEGKQQILRDVPEYEIEVESLVSMPPEKQAARLREERSRMIDHVFPLGQWPLFE 
BacA-Cy2        LRTIVFENGTQKILEATQRYTIETQDLRGFTEEEINVRILEQREKMTSKIIDPSVWPLFE 
HMWP2-Cy1       LHIAFRPDGQQVWLPQPYWNGVTVHDLRHNDAESRQAYLDALRQRLSHRLLRVEIGETFD 
EpoB-Cy1        LRAHTLPDMMQVIEPKVD-ADIEIIDLRGLDRSTREARLVSLRDAMSHRIYDTERPPLYH 
                *.        .          :   .:     .     :   *     .:           
 

 
 
 

AngN-Cy2        VTTFSLSETDTYVFSRFDALILDARSIASLLVELF----DEQAPYIPSFD---FEP---- 
VibF-Cy1        ISLTLLPEGKHRLHIDADMIACDAQSFRLLVDDLTSLYLEAIEHRLEIIESDVVTFFQYL 
AngN-Cy1        FSVSLLPDNAFRLHIDSDMIAIDPDSCRVLIEDLAMLY-ESGASEVKNNP----TFFSWH 
BmdB_Cy2        LKAFQLQEHTYLLCFRYDALLMDGASMNLVGQDLMHYY-HQPDAQLPPLS---FTFQDYM 
BacA-Cy2        LKTFMLPGEKKYFFLNVDPLICDDSSMKRLIREFKQLY-ENPGLQLPSLE---YSFRDYV 
HMWP2-Cy1       FQLTLLPDNRHRLHVNIDLLIMDASSFTLFFDELNALL---AGESLPAIDTR-YDFRSY- 
EpoB-Cy1        VVAVRLDEQQTRLVLSIDLINVDLGSLSIIFKDWLSFY-EDPETSLPVLE---LSYRDYV 
                .    *      .    * :  *  *   .  :            :               
 
 
 

 
AngN-Cy2        ----DHEHVQSARAKDEKYWLNKLATVEKSMCFPWHKPLKSISHSRYQRQSLKIEKETVK 
VibF-Cy1        DAQQADRALAKRKEVDKKWWQERLATIPAEPSLPYQPVPTDAVSANSQRFAHWFTPVERK 
AngN-Cy1        GMAKNDPILKSQRKSDRAWWKSNLNNIAPSPSLPFFEPNTN--KAESHHYSAWLDAEQRT 
BmdB_Cy2        -HIYDDMKRGTEYETAKAYWTNKLPDFPPAPSLLLAKDPAEIGTPNFQSLTTIITKDKWL 
BacA-Cy2        -LASINFKQTSRYQKDQQYWLDKLDHFPSAPELPLKSDPAHVAKPSFKKFSTFLDGHTWN 
HMWP2-Cy1       -LLHQQKINQPLRDDARAYWLAKASTLPPAPVLPLACEPATLREVRNTRRRMIVPATRWH 
EpoB-Cy1        -LALESRKKSEAHQRSMDYWKRRVAELPPPPMLPMKADPSTLREIRFRHTEQWLPSDSWS 
                                  :*  .   .     :                    .       
 

 
 
 

AngN-Cy2        KLVRVAGKEGLYKNTLMMSVAMEALSSHVCNGQLCVAV------PVLPMTSANYASQSSF 
VibF-Cy1        GLAEVARQHHLTLTQLTLALFSQVIANACQERQFRLNVPTFHRGNRSLDIEHTIGDFSNL 
AngN-Cy1        DLITLARKNNLTPANLMLGLFARTLGKATGDETFRINVPTFWRPPIIEGTESLVGDFVNF 
BmdB_Cy2        KLRRLAQDKQVTPSALLCTVYGEVLAFWSNQRRLAINLTVFNRYPVHDEVEQIVGDFTSL 
BacA-Cy2        ELKKKARHHHLTPTSVLCAAYAYILAYWSRQNHFAINLTVFNRIPFHPDVKNMIGDFTSL 
HMWP2-Cy1       AFSNRAGEYGVTPTMALATCFSAVLARWGGLTRLLLNITLFDRQPLHPAVGAMLADFTNI 
EpoB-Cy1        RLKQRVGERGLTPTGVILAAFSEVIGRWSASPRFTLNITLFNRLPVHPRVNDITGDFTSM 
                 :   .    :             :.       : : :                ..  .: 
 

 
 
 

AngN-Cy2        IVTQWNAHQY--DFLQRAKTLQVDTLEGLEHLAFSGVDLARVL--FERCGPAPALPIVIT 
VibF-Cy1        LIFSADVGTT-QTLLSLCQQTANQLHQLLRHESYSGVSVMRDLSRKQGGVQRS--PIVFT 
AngN-Cy1        VVLSVDMKES-KTLLEFCHMVADKMGLLLGHSRYDGVSMMRDLSLHHGCTQLA--PVVFT 
BmdB_Cy2        ILLDMDMDQK-QPFFTKVEQTQSTLLDGLEHRHYDGVEFIRDYTRYHQMRPKAVMPIVFT 
BacA-Cy2        MLLDIHAEENMSSFWRFALNVQDTLLEALEHRHYDGVDVIRNIAKKNGMNKKAVMPIVFT 
HMWP2-Cy1       LLLDTACDGD--TVSNLARKNQLTFTEDWEHRHWSGVELLRELKRQQRYPHGA--PVVFT 
EpoB-Cy1        VLLDIDTTRD-KSFEQRAKRIQEQLWEAMDHCDVSGIEVQREAARVLGIQRGALFPVVLT 
                :: .         .                *   .*:.. *           .  *:*:* 
 

 
 
 

AngN-Cy2        NG--L-SWPVLSDDASMTLQR---GLTQTPQVAMDIRFVAITGGSIMFSVDYASEAVADD 
VibF-Cy1        SGMEMRDEEIFSDHVTQHLGRMNWVISQGAQVTLDAQIAPAYEG-ILLNWDVRMENFADK 
AngN-Cy1        SAIDLPSGNLFSRRVHKHFGKMDWTISQGSHVALDSQVVSIDGG-IMINWDVRQEALPKE 
BmdB_Cy2        SM--LAGAGAF---AWEEIGSLRHIHARTPQVYLDNVVIEKNGE-LLVSWNYVEELFDAE 
BacA-Cy2        SV--LSENPDDSFDSLVDFDNIHFFSTRTSQVYIDNQVYEINGG-LYITWDYVEQIFEHE 
HMWP2-Cy1       SN--L-GRSLYSSRAESPLGEPEWGISQTPQVWIDHLAFEHHGE-VWLQWDSNDALFPPA 
EpoB-Cy1        SA--L-NQQVVGVTSLQRLGTPVYTSTQTPQLLLDHQLYEHDGD-LVLAWDIVDGVFPPD 
                .   :             :       :. .:: :*          : .  :     .    
 

 
 
 

AngN-Cy2        LVKAILDRIDMILDHMVETSQ-YVVQSHKLLPIGRSRVVEL 
VibF-Cy1        DITALFAHYVDLIRCVALHPEMMQQSVQQIDAQLGYARRES 
AngN-Cy1        WTSAMFENFVALTKSVISTPDLLVAPLDKLQPKLVCLS--- 
BmdB_Cy2        VMESMFTQFVELLDQLVEQGDINPLRISQKDYALIDQ---- 
BacA-Cy2        VIESMFDQYIAVIQKAVSGEDVSTIQMNEKSRQMISA---- 
HMWP2-Cy1       LVETLFDAYCQLINQLCDDESAWQKPFADMMPASQRAIRER 
EpoB-Cy1        LLDDMLEAYVAFLRRLTEEP—WSEQMRCSLPPAQLEARAS 
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Primer Name Sequence (5’-3’) 
VulgarNRPS_F AAAAAACCATGGAAATGCGAATAAGAGATTTGGATTTG 
VulgarNRPS_R TTTTTTGCGGCCGCTATCTGAAAATCACCGATCGTTT 

Vul_Y859F_F GTGCAGACCGCTTTCATGTTGGGGCGC 
Vul_Y859F_R GCGCCCCAACATGAAAGCGGTCTGCAC 
Vul_F1118G_F GTTGGCGATCAATTTGACTGTTGGTAACCGTTATCCGGTACATGAT 

Vul_F1118G_R ATCATGTACCGGATAACGGTTACCAACAGTCAAATTGATCGCCAAC 
Vul_N1114A_F CGTCGGTTGGCGATCGCTTTGACTGTTTTTAACCGTTATCC 
Vul_N1114A_R GGATAACGGTTAAAAACAGTCAAAGCGATCGCCAACCGACG 
Vul_S1197A_F CATGCCGATTGTGTTCACTGCCATGCTGGCTGGTG 
Vul_S1197A_R CACCAGCCAGCATGGCAGTGAACACAATCGGCATG 
Vul_D1226N_F GACGCCGCAAGTGTATTTGAATAATGTAGTGATTGAAAAAAACGG 
Vul_D1226N_R CCGTTTTTTTCAATCACTACATTATTCAAATACACTTGCGGCGTC 
Vul_D1226G_F GACGCCGCAAGTGTATTTGGGTAATGTAGTGATTGAAAAAAACGG 
Vul_D1226G_R CCGTTTTTTTCAATCACTACATTACCCAAATACACTTGCGGCGTC 
Vul_T1116A_F CGGTTGGCGATCAATTTGGCTGTTTTTAACCGTTATCCGG 
Vul_T1116A_R CCGGATAACGGTTAAAAACAGCCAAATTGATCGCCAACCG 
Vul_T1196A_F GGTCATGCCGATTGTGTTCGCTTCCATGCTGGCTGG 
Vul_T1196A_R CCAGCCAGCATGGAAGCGAACACAATCGGCATGACC 
Vul_T1135A_F CAGATCGTGGGGGATTTCGCTTCGCTCATCCTCTTGG 
Vul_T1135A_R CCAAGAGGATGAGCGAAGCGAAATCCCCCACGATCTG 
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Epimerization Domain

Fungal C-terminal Domain X domain Ester-/Amide-Bond Forming Domain
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