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Table S1: List of oligonucleotides used in this study.

Primer Sequence (5 2> 3) Purpose
pk19 fw GTATGTTGTGTGGAATTGTGAG Control primer flanking
pk19_rev CAGGGTTTTCCCAGTCACGACG MCS pK19mobsacB
Do_crdA_fwd CAAGCTTGCATGCCTGCAGGAAGAGGAACATTTGCCGC Amplification of
Do_crdA_rev GGTAGTCAGTTAGGTACTAACTAAAAATGATTGACG downstream region of crdA
Up_crdA_fwd TTAGTACCTAACTGACTACCTTCCATTCTTAGG Amplification of upstream
Up_crdA_rev TTGTAAAACGACGGCCAGTGGAGGAAGAATGCCGGAGAAAC  region of crdA
CorePeptide- )

. TAAATAATGCTCGCTACTGCAGTTAATTC
LinL_fwd
CorePeptide- TCAGTTCAGGCTCTTGCCGAGGAATGGG Contruction of pBAD33_crd
HTHHyd-LinL_rev
ABC-SDR_fwd TCGGCAAGAGCCTGAACTGAGAAAATTGAC Contruction of pBAD33_crd
ABC-SDR_rev CAAGCTTGCATGCCTGCAGGGGGAAATTACTCTGCTAAAAC  Contruction of pBAD33_crd
pBAD33_fw ATTATTTGCACGGCGTCA sequencing of crd-locus
pPBAD33_rev GTTTTATCAGACCGCTTCT sequencing of crd-locus
s1 GAGCTCGGTACCCTAGATTC sequencing of crd-locus
s2 GTGGCTGTCTAGGTACTAAC sequencing of crd-locus
s3 TCCACCAATCGGCTTAAAGG sequencing of crd-locus
sS4 GAGGTCGTGTTCGGGTCTTG sequencing of crd-locus
S5 CGCAATGACAGCCTTTAACC sequencing of crd-locus
S6 GATTCAACCGAGAGCAGTTC sequencing of crd-locus
S7 GTATCGGTCGGGCAGTTGTG sequencing of crd-locus

Table S2: List of open reading frames contained in the C. lactis RW3-42 corynaridin gene cluster, the

respective number of amino acids, putative TM-helices and homology to legonaridin biosynthesis

proteins.
amino acid identity (%) to

orf! amino acids TM-helices  legonaridin homolog legonaridin homologs
crdA 69 - legA 25

crdG 275 1 legH 32

crdE 324 - legE 21

crdL 182 - legF 26

crdT 550 6 legB 31

crdC 243 - legC 25

lorf = open reading frame
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LegA 1MSVIBBE FAN- - - - TE VDV-EEIRIGSEAT TMI.LeILAT ------- PE AP
CrdA 1 - - MIBAT AVNS AQDRGHE | P ANYDGF S MGS ABMTCIER T VIVR | TVR | MRATKRIEIVR
LegA 50 ATAAANNMI THDVTRH
CrdA 58 MASDRMETLVA- - - V-

FAATS 49
AEP - - 57
65
69

Figure S1: CLUSTALW sequence alignment of LegA (Legonaridin) from Streptomyces sp. CT34 and

CrdA (corynaridin) from C. lactis RW3-42.

LegH 1VASLGTLVS.EaSQHRKLADGELIS QLESTRP.KI--AIPQTR SSKK---- 52
CrdG (IEE MIDAEKGE - - - QRVVQKP - Ho- - - - - PLEFAERAS AESQELATEEGISPKER 44
LegH 53 - -ABV------- ¢|YGIQ5A|AI--TN|N ----------------- AHKRGVRAAGEA 83
CrdG 45 RFGE INDWD Y TK YIEFNSGGE | SDAGVREMF VRCLATAR | GASVVLLLP TGNNTRLVASIS 103

LegH 84 ILIVTGAASRL5IP FIG.DILQQV [ va.- TGTFK.DIG.VIMRAL L EIT |I 141
CrdG 104 MSALSYLLGNRYE INGSDEGAEQYSAI - - - | SALGR | DEGKNRDLAVDF | AAQTAFS 159
LegH 142 VA?IX.L VSP \/IlliSIEIFSGI \I/lHI\\J/lDF’N IIKLVHKYIN'GKL I'NT.AC'VGI 200
CrdG 160 MFV SLGREWRNGTAVER EVNENR | F¥RFLRRNBRESESLEYSTMVVEMLE 218

LegH 201 ILVFVLPKPAA'AII)?.TII\.LG I GQF.g.VLCIAAlmLLYVFDQSGRI
CrdG 219 BFLLLH - RGMRKV FAEHAANVP L FIVETS VMNS TNRLKG
LegH 260 GNAVAAL AP AAA
CrdG -

PAVA 259

FSD- 275

271

Figure S2: CLUSTALW sequence alignment of LegH (HTTM-domain protein) from Streptomyces sp.

CT34 and CrdG (HTTM-domain protein) from C. lactis RW3-42.

LegE 1 e e e et i TGKRERARRYLTIEIPDGSLV.D - 28
CrdE 1 VTDFYRKTAL | TGGALGALK AGEMFGAFYADRESRN - - - - - - WPREMRK TCARN Y 53
LegE 29 - -NIPPNARRM DNIII;ITTHEYWDWVC ALP--ADMGY\/IFN-“TPSKR-- 81
CrdE 54 KRAGVDDSQGC | BEVHEBMENSS VS LVRLGEE ISELTGRTVIRYD RFCTDAPN 112
LegE 82 GLERH FALIﬂ- - -dRI;I’)IVADLPLVLC.LlYFVAAYAiIHPGAKEGVTGVV D 136
CrdE 113 SVTQS VDE I | RWEH - - -HWVTV FEGELLAY- - LABMGLEEPSWCNAL LUE 166
LegE 137 ATDVAHBRSSRRAD | - - - - - - - - - DRWSRaQSMEME - - - Q- VFEV LS.RPALN KT 182
CrdE 167 PSH- - - BHE ARRDPKRML GVML GVEE LNRRHLIESP FGGE L LDAS | @PRAEDGRRHPHVD 222
LegE 183 YRPEIN.YTAFLIQ.TWALAYRD-YRDAM-TmELASVDSPLT | TAENNKBBNAAH 239
CrdE 223 AVRRERRSSRCVRATRREFTTLAKLLFDGTV IRABQ- - - PSAE VHMVAS ARS VEBBVRQK 278

LegE 240 QKVQAKLATLSKRSRQRC IDGSDHESLLS | QPHAAQVAE IADEPPTIRAD ERRKSAG 298
S

CrdE 279 ELFAEY |- - -CSPADMT I LGETSHDT | VLDKDAVNR | SQIIVNG- - - -

LegE 299 ARPAVKSAADREKEL
CrdE =~ ----------o--o-o--

I HAA- -

—--- 324

313

Figure S3: CLUSTALW sequence alignment of LegE (Alpha-beta hydrolase) from Streptomyces sp.

CT34 and CrdE (Alpha-beta hydrolase) from C. lactis RW3-42.



LegF 1VTVRVNTERLKTAAVTTSLAA'LVA'AVQIV'EQ-- FDglKIGKLRIPmﬂ 57
CrdL 1--------- MLRNV | EVVFGSWF TLIFLGEHBGGNHRSRGEEFRLSS THIF 50

1
LegF 58 -“NlLlDVTDGKPGEﬂIPIT D---R AL AWNARNRSP ALFIAVQDVY113
CrdL 51 DHLUFYRVREGNEFSP VVTSRNDDGPAWLSPFYSGASRRSKG | IDIFSTLE 109
LegF 114 VRSAAYGTAMEP QSilYILLSGYIRHHLPHAEGASH QFL.YSYL.PE RQIEII 172
CrdL 110 SLASPTLSRTDCNM | QAGREA | ANFMVVNADE | - SPHTSE YEMML VR - BAGYAQDEDRV 166
LegF 173 IV\S{IEIPLEDEGVV%IEPYPVAA 195
CrdL 167 EYYR- EAVRNG | ADABH- - - - - - 182

42
43  Figure S4: CLUSTALW sequence alignment of LegF (LinL protein) from Streptomyces sp. CT34 and

44 CrdL (LinL protein) from C. lactis RW3-42.

45
LegF 1 e s LITI\/.G.GVGASIT.NA\I/IZ(.EAAGK.SLAF IVRIVGLF 48
CrdL 1 MTAFNLLRNNAGE I TLE | EESEEs TAVTEFQRAL SGVSSBELQQ-BLMLELLTV 58
LegF 49 CLGAIFSILQ IGRIGENIIYI“QVL GR RADLTIFG RP DIL.TVT L 107
CrdL 59 LGTSMLTAAT vS | MADRTMRBMRBKK | INHELYLRVRELEKGGS@SFTERVTS | 117
LegF 108 KIIL QSIAQLIVSGAT\/.GVVI\.{IFLI VRINIITMGE:,IGISLLS\L/.ARK RRVA 166
CrdL 118 MSTAFSSTETDFVGGFTV I [IGAL | AV\/INK LEVVIAVELMALAL | SSSEQNLS 176
LegF 167 VQNSIDTGEFITA RXI LPIVISIC.RETARIGRLAERIR SGIIVNAYNILFM225
CrdL 177 SKVQDHL AALGE | LAS ALSA | RT | KAF KV IGNLS AE | DHAYRNRRRMS FVERAVLE 235
LegF 226 SMNIGTQmAX.G MAWV AR EMNMA?.“IMX.QLV?ILITFFMGVI%IQG 284
CrdL 236 BLSTMASY L LFBS IRLSNGDLSGE VT LML AR | MQvsasL FEA 294
LegF 285 IAlIQIVDEIAQMP GNGAQAAR.VP I.LPQHIPAV.H)[D)IRFGYRRGEEG RTQV 343
CrdL 295 RGALDR INQELRLEVEDSTE- -SS88LCTERT- - PEGT IEEDAMSYVR- - - - - - KRTI 343
LegF 344 IHGISL PARGL“VVII;.A-MFQIIER.ALDﬂVILL.QNIGTLPLDT G 402
CrdL 344 EDNAT KSGEKVALT S I LSEL LKE¥D VS AGHHR | BEKDLEDWNRRDLRA 402
LegF 403 II\_IGlCIDSATMRlV-TYAHPHASEIDIWE -VEM TSVVANLPK.DTEL D 460
CrdL 403 MUTMVEQEPDL LSGTL ILGTGESFDBETL | AMLGQFBEE - - NFAS VDBESRS VES 459
LegF 461 QG-Q.LﬁlAth.KPAlw'blAlr:.ilERDFRD RRVSQQCANMMIA | 519
CrdL 460 GN E VAl | RAVEGNAPM | P AELSMSRE- - LETDSTMUIFT 516
LegF 520 AlR [ STIVD.K I \IIL EG.VRATGVHRE LMEHDEL YRRLAGSQLHAGAAPVATATHWV 578
CrdL 517 SHDAN IMNLAERTLMVVDEBR | VENSPNSRKSSNA- - = = = = c s s mmm e e e o e e - 550
LegF 579 SGEPGAGP L ASALGWHQWGSGLNEQTVRLRP IR IEEQW 616
(0f7s | I Il
46

47 Figure S5: CLUSTALW sequence alignment of LegB (ABC transporter) from Streptomyces sp. CT34

48 and CrdT (ABC transporter) from C. lactis RW3-42.
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LegF
CrdL
LegF
CrdL
LegF
CrdL
LegF
CrdL
LegF
CrdL
LegF
CrdL
LegF
CrdL
LegF
CrdL
LegF
CrdL

1 VNSADVA | GTGPNILAAG vIAlAI IEL-YEAA'TIGGGLRT-EP(ISING VHD 55
1 - -MRKHVLMTGATRE | GRAMVSR SYTWLSSBEAASN | QME AS GSMYPY 57

56 CI)ISAVHPMAAASPFFREFDLEARGVEL HPE | YAH.DIGRAA --------------- 99
58 QBDLTDTE----=--=------ QT-CQUADVLEQKR | IHCATTTFTPTQASELTV 101
100 - - ------ LAYRELADT DGPRWRRLMGP LBERSEBVVDL | LSGQRSLPRDP AA 150
102 QDWMAPLN INLVEPF I L SR [ fcY:\oYc | 132

151 ALLLAGR.HGTILGAARFQGE EIAALLTGVAAHAVG“PIFAAGAVAML LGHL AHGT 209
133 VMVSSPN CQE@MS - - TYAASKB- - - - - - - - - - - - - E8-------- - 159

210 GWPLPRGGS AR | AEAMAQD | TAHGGVLHTGHPVTDLAELRRARAVLLDTSPKGFLALAG 268

269 DRLPRSY TRFRYGRGAAKMDFL VSER | PWADP AVEBRAGT VHLEBEGTHAEMVRQE TR 327
160 - ----- A- RELGRAGVRMNVVRPGRTL - -T- -EGF TAQAPDEGGV IDELC- - - - - 202

328 NARRVRTREIFVLLVDI-A'AIPGRAl l \I'CYAHVPNGDPTDPYELVRARIERYA 385
203 - ----- LATELGRVANBDDMADA | YS DNRWV - - - - - - o e e e e e 231

386 PGFGDTV | AHRS VP AAAYE TYNPNYV GSGAMTYQS | ARPVPR IDPYRTPLPGVF 444
< SEBDULNVSGGHF - - - === === mmmmm oo eeo o s 243

445 LCSSATPPGPSVHGMSGYLAAVSALRHCFGKCDVPNVGTQSASFASGDLA 494

Figure S6: CLUSTALW sequence alignment of LegC (SDR oxidoreductase) from Streptomyces sp.

CT34 and CrdC (SDR oxidoreductase) from C. lactis RW3-42.
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(a)
MLATAVNSAQDRGLIPADRDGFLAIGSAPMTCTPTVTVRITVRIMRAVTRKQRGAEPAATDHKETLVAV

AC981_RS02715 AC981_RS027 AC981_RS02735_

A
L4 4 ] <

L4 L 4
AC981_RS02720 AC981_RS02730 AC981_RS02740

1000 2000 3000 4000 5000
L L 1 L | 1 | L 1 1 |

. LinA precursor D LinE Alpha-beta hydrolase D LinT ABC transporter

D LinG HTTM-domain protein D LinL protein El LinC SDR oxidoreductase

CrdA 1 NY S TKRT SOR 69
Figure S7: Putative linaridin gene cluster in C. striatum 1329 CAUR. (a) Gene cluster and annotation

according to BLASTP analyses. (b) Sequence alignment of the C. striatum precursor peptide

AC981 RS02740 (Cstr_linA) and corynaridin (CrdA) of C. lactis.

C. lactis RW3-42 - X e ] o
C. striatum 1329 CAUR ¢ ¥ K ———
C. diphtheriae HC01 ) ) e—) >— o i >
C. timmonense DSM 45434 ®{m==——+ (em{Emms— 1 >—
C. propinquum DSM 44285 ) s mem—m") > o > >— >-
C. urealyticum VH5913 Y e — e D H D —-
S. griseus IFO 13350 = < e ee—
Streptomyces sp. CT34 L 9 — p— )1 E—)
| |1 000 I2000 I3000 |4000 I5000 I6000 I7’000 I8000 I9000 bps
. LinA — peptide precursor . LinE - alpha-beta hydrolase D LinT - ABC transporter . response regulator
[ LinG - HTTM-domain protein || LinL [T LinC - SDR oxidoreductase [ | unknown function

58
59

60
61

D LinM - methyltransferase . LinD - decarboxylase D histidine kinase

Figure S8: Putative linaridin gene clusters in Corynebacterium strains (1) compared with BGCs for other

bacteriocins of the linaridin family. Gene cluster and annotation according to BLASTP analyses.
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C. lactis RW3-42 MLATAVNSAQDRGLIPANYDGFLSMGSAPMTCTRTVTVRITVRIMRATKRTVRGAEPAASDRVE TLVAV

C. striatum 1329_CAUR MLATAVNSAQDRGLIPADRD GFLAIGSAPMTCTPTVTVRITVRIMRAVTRKQRGAE PAATDHKETLVAV
C. diphtheriae HCO1 MQPFSGFSLSSDERLAY FSIGHFILFQTTF QGVDLSALSQLVNDNTAFRGRLD GMAETALP PV TATPAIAVTAAKAAGAVIGGGAVS GAAY AAYRAVIK

MSRLSTLVNNDQITLEQVHSPVMATPAAF GAGVVAGAKAC GALVAAAGY GAAIASATKK
C. timmonense DSM 45434 NMRNNITKFADEADLQQVGSLYGDSEPVLATITTTITATTATTATTAAGYHS SRPDEVMAGIDEDAPVSEMLAARKDAMLY

C. propinquum DSM 44285 MSRLSTLVNNDQITLEQVHSPVMATPAAF GAGVVAGAKAC GALVAAAGY GAAIATATKE

C. urealyticum VH5913 MSRLSTLVNNDQITLEQVHSPVMATPAAF GAGVVAGAKAC GALVAAAGY GAAIASATKK
S. griseus IFO 13350 MRSEMTLTSTNSAEALAAQDFANTVLSAAAP GF HADCETPAMATPATPTVAQF VIQGSTICLVC
Streptomyces sp. CT34 MSVLAEFANTELVDVEPGRLGSEATPTMITPLATLATPEATPVGFAATSATAAAVNMITHDVTRH

Figure S9: Predicted precursor peptide sequences in Corynebacterium strains (1) compared with BGCs
for other bacteriocins of the linaridin family. Threonine residues are displayed in red, serine residues in

blue letters. The predicted hexapeptide cleavage site PxxxTP is highlighted in yellow.



67 Table S3: Results of cross-streak and spot-on-lawn assays with different indicator bacteria. Cross

68  streak assay with C. lactis RW3-42 streaked in the middle of a BHI agar plate and indicator bacteria

69 lateral to it. Nisin (250 pug/mL) and corynaridin RPC-fraction (>300 pug/mL) were spotted in 10 ul drops

70  onto the plates. Spots were documented using an iBright imaging device or a light-table and camera.

71  n.d. = not detected.

Strain

Bacillus subtilis DSM 402

Corynebacterium ammoniagenes DSM 20306

Corynebacterium amycolatum DSM 6922

Corynebacterium canis DSM 45402

Corynebacterium casei DSM 44701

Corynebacterium efficiens DSM 44549

Corynebacterium glutamicum ATCC 13032

Corynebacterium lipophiloflavum DSM 44291

Corynebacterium striatum DSM 20668

Corynebacterium xerosis DSM 20743

Cutibacterium acnes DSM 16379

Escherichia coli K12 MG1655

Cross streak Nisin Corynaridin

72
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= continued



77  Table S3: continued.

strain cross streak nisin corynaridin

Lactobacillus plantarum DSM 1055

Lactococcus lactis 1L1403

Listeria innocua LMG2785

Listeria monocytogenes EGD-e

Micrococcus luteus DSM 20030

Pediococcus acidilactici 347

Pseudomonas fluorescens DSM 50090

Staphylococcus aureus ATCC 29213

Staphylococcus epidermidis DSM 3269

78
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Figure S10: Improved procedure to obtain corynaridin in higher purity. (a) Activity over time of C.
lactis supernatants after growth in CLIV minimal medium with 1 % (w/v) glucose, tested via spot on lawn
assay. Values represent mean and standard deviation of three biological replicates. (b and c)
Purification of corynaridin from supernatants obtained after growth of C. lactis RW3-42 in CLIV minimal
medium by ion exchange chromatography (b) and subsequent reversed phase chromatography (c). Red
boxes indicate fractions that were used for further experiments. (d) Silver stained Novex™ 10-20% TRIS
Tricine gel loaded with different amounts of RPC-purified corynaridin. (e) Activity of the RPC purified
fraction against C. glutamicum and C. striatum. The pooled fractions were vacuum dried and
resuspended in H2O (HPLC grade) to a concentration of 200 pg/mL.
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Table S4: Complete list of all corynaridin variants with different number of dehydrated serine/threonine

residues identified by LC-MS. Variants were considered identified if mass spectra for at least three

charges with four isotopes had minimum signal intensities (counts per second; cps) of 102.

Peptide

CT(Dhb)PT(Dhb)VT(Dhb)VRIT(Dhb)VRIMRAT(Dhb)KRT(Dhb)VRGAEPAAS(Dhas)DRVET(Dhb)LVAV

# dehydrated

Mmi [Da, Peaks
Ser/Thr [Ba]
4.0.10° = [M+10H]"** [M+6H]** — [M+5H]**
3.10° X
T 3.0.10° 7z 7
O O, O,
> > 2.10° 21,0410
2.0410° = £ £
1 4087.26 g 4 ;
£ 1.0.10° l £ 1x10°4 E 5.0:10
L2
0 T T T 0~ 0 A T T
409.2 4096 4100 4104 6820 6825 683.0 8185 819.0 8195
mz mz mz
2.0.10° [M+HP* 1.0x104 [M+8H]** [M+5H]S*
- T Z 4.0.10% =
£ 1.5.10° g §4.o 10
2 2
6 k1 «10° = G
2 406925 §10 10’ g 5.0-10 g 2.0:104
E 5.0-10°5 = I = =
0 0~ 0
4536 4540 4544 4548 509.5 510.0 510 814.0 a145 a150 8155
mz mz mz
4.10%
4104 [M+8H]** [M+6H]** 6104 [M+4H]**
— . 3«10 —
T 310+ ) )
S < S 4104
2 2,104 2z 210°+ 2
3 4051.24 g 4 .
£ 1.10¢4 ll E 1.10°4 z 2:10% =
1 l 1
0 0 o4 y 4
5070 5073 5075 675.5 676.0 676.5 677.0 1013.01013.51014.01014.5
mz mz mz
[M+10H] " 100104 [M+9H]** 1.5x10¢ [M+8H]**
3.04104 = L
_&20 - 2 £1.0.100
I £ 5.0.10° £
4 4033.23 ] oo -
£ 1.0.10¢ I I = E
0 T f —l At 0~ 0
403.6 4040 404.4 404.8 4485 4490 4495 5050 5055  506.0
mz mz mz
[M+9H]** [M+8H]** [M+7H]™*
7 4.0.10° 7 2.0-104 7 4.0.104
& £ 5
2 2
6 3997.21 2.0.10° £ 1.0.104 £ 20104
E E E
0 0 0
4448 4452 4456 500.0 500.5 501.0 501.5 571.0 571.5 572.0 5725
mz mz mz
5+ 6+ 7
3,10° [M+5H] m—- [M+6H]** [M+7H]
" . — 1.0-10% =
2 2 2
S 2410° < kA
2 &£ a
7 3979.20 - g oxt0? gso 10°
£ 1104 £ z
yd L
0 L} L) L] 0 0 - L L)
7965 797.0 7975 6640 6645 ssso 569.0 5695  570.0
mz mz mz
8 3961.19 See manuscript main text, Figure 5
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