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Figure S1: Cervimycin C (CmC) kills Gram-positive bacteria. Exponentially growing Bacillus subtilis
168 (A) or S. aureus SG511 Berlin (B) were treated with 6 x MIC CmC, respectively, or the same

volume of DMSO (untreated), and dilutions of the cultures were plated on TSA after the indicated

periods of time; **, p < 0.0055; CFU, colony forming units.
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Figure S2: Cervimycin treatment of S. aureus SG511 Berlin (WT) leads to a significant increase
in cell wall thickness. S. aureus was grown in BHI medium and after reaching the exponential growth
phase treated with 3 x MIC CmC (6 pg/mL) for 1 h (WT+CmC) or left untreated (WT). Cells were fixed
and visualized via scanning transmission electron microscopy. Analysis of the cell wall thickness using
the ImageJ software (1) and 100 cells per sample revealed a significant increase in cell wall thickness

after cervimycin treatment; ***, p < 0.0001.
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Figure S3: Suppression of growth of the gyrB antisense clone in the presence of cervimycin and
novobiocin (positive control). Blank discs were loaded with cervimycin (25 ug, left side) and
novobiocin (175 ng, right side) and cells were incubated on LB agar (34 mg/L chloramphenicol and 17
mM xylose in A) and 34 mg/l chloramphenicol in B) at 37 °C. In the presence of xylose (A) growth is
much slower, and the inhibition zones are enlarged (1.45-fold for cervimycin and 1.8-fold for
novobiocin). Larger colonies within the inhibition zones appeared regularly and plasmid sequencing

showed that these colonies had mutations in the promoter that drives transcription of the antisense RNA.
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Figure S4: DNA gyrase supercoiling activity. E. coli (A) and S. aureus (B) DNA gyrase activity was
measured as proportion of supercoiled DNA after incubation of 2 U DNA gyrase with 0.125 mg relaxed
plasmid DNA and cervimycin (CmC) for 1 h at 37 °C in comparison to a control (control) treated with
the same amount of DMSO. DNA gyrase targeting antibiotics novobiocin (Novob.) and norfloxacin

(Norf.) served as positive controls for DNA gyrase inhibition.
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Figure S5: Growth curves of S. aureus HG003 pTX15 (empty vector) and S. aureus HG003 pTX15-
walRK in BHI medium with increasing concentrations of sodium chloride. S. aureus strains were
grown in BHI broth at 25 °C. Overexpression of WalRK was induced by the addition of 50 mM xylose
(open circles), or measured without the addition of xylose (closed symbols). Increasing sodium chloride
concentrations caused cell lysis of the WalRK overexpression strain at 25 °C, but not of the empty vector

control.
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Jones et al., 2017

Figure S6: Heatmap of expression levels of 69 S. aureus genes predictive of antibiotic mode of
action. The heatmap was generated from the data of Jones et al. (2017) (2) and the cervimycin C RNA-
Seq experiment (this study) using the ggplot2 R package (3). Differential expression is displayed as
Log. ratios generated from RPKM values for antibiotic and 2% DMSO-treated S. aureus cells. Only
significant expression levels were included (p-value <0.05). Red shading indicates higher expression of
S. aureus genes compared to the 2% DMSO treatment, blue shading indicates lower expression, grey

shading indicates a non-significant expression level/a non-significant alteration (p-value > 0.05).



Tables
Table S1: Ciprofloxacin- and novobiocin-resistance mediating gyrase mutations have no effect on
cervimycin susceptibility. Antibiotic susceptibility was tested in agar diffusion assays; VA,

vancomycin (30 ug); CIP, ciprofloxacin (5 ug); Novo, novobiocin (25 pg); CmcC, cervimycin C (25 ug).

Diameter inhibition zone [mm]

Strain VA CIP Novo CmC
S. aureus RN4220 16 22 23 11
S. aureus RN4220 GyrAs8i- 16 9 23 11
S. aureus RN4220 GyrBc8®s 16 22 17 11

Table S2: Differential expression/translation of genes/proteins in S. aureus SG511 Berlin treated with
3 x MIC cervimycin C in comparison to untreated S. aureus SG511 Berlin. Shown is the total number
of genes/proteins with a significant detection level (total, p-value <0.05), as well as the number of
significantly up-regulated (up, Log, Fold Change > 1) and down-regulated (down, Log. Fold Change <

—1) genes/proteins.

Omics total diff. expressed up down
transcriptome 1210 564 298 266
(46.61%) (24.63%) (21.98%)
proteome 336 67 32 3
(19.94%) (9.52%) (10.42%)
transcriptome and proteome 1279 25 15 10

(1.96%) (1.17%) (0.78%)




Table S3: Transcriptomic and proteomic data of cervimycin treated S. aureus SG511 Berlin.
Genes/proteins with at least 2-fold differential expression in comparison to the untreated S. aureus
SG511 and significant p-value (p < 0.05) are shown, which corresponds to a log. Fold Change > 1 or <
— 1. The specified regulators correspond to the genome of S. aureus NCTC 8325 and were derived from
the Aureowiki database (4). Significantly differentially expressed genes/proteins are marked in blue
(down-regulated) and red (up-regulated), respectively. 0 indicates a non-significant expression/detection

level.
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KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4
_ 05505 |acyP 0 0 0 0
08115 |ampS 0 0 0 0
12000 |aspl 0 0 0 0
11990 |asp3 0 0 0 0
12360 |azIC 0 0 0 0
12365 |azID 0 0 0 0
12890 |azoR 0 0 0 0
11755 |betA 0 0 0 0
11760 |betB 0 0 0 0
04280 |bshC 0 0 0 0
12530 |cap8H 0 0 0 0
09815 |cbiO 0 0 0 0
11410 |cidA 0 0 0 0
_06970 |citz 0 0 0 0
11085 |cntA 0 0 0 0
_06790 |comC 0 0 0 0
06455 |comEC 0 0 0 0
06240 |comGA 0 0 0 0
06235 |comGB 0 0 0 0
10630 |corA2 0 0 0 0
_07425 |crcBl 0 0 0 0
09085 |cshA 0 0 0 0
_03955 |ctaA 0 0 0 0
_03960 |ctaB 0 0 0 0
_03965 |ctaM 0 0 0 0
11770 |cudC 0 0 0 0
11775 |cudT 0 0 0 0
03810 |cydB 0 0 0 0
11810 |cysG 0 0 0 0
11815 |cysJ 0 0 0 0
_06050 |cysM 0 0 0 0
01435 | dgk 0 0 0 o | o |
08205 |dinB 0 0 0 0
04315 |diviB 0 0 0 0
02985 |ditB 0 0 0 0
12315 |dnaA 0 0 0 0
_05755 |dnaD 0 0 0 0
12320 |dnaN 0 0 0 0
_03225 |eap 0 0 0 0
10475 |emrB 0 0 0 0
13275 |esxA 0 0 0 0
_05910 |fer 0 0 0 0
10785 |fmhA 0 0 0 0
_03655 |fmtA 0 0 0 0




Log; Fold Change

Locus

tag Gene

KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4
07830 |fumC 0 0 0 0
08240 |gatC 0 0 0 0
09990 |glcU 0 0 0 0
04370 |gloA2 0 0 0 0
_02795 |gpmAl 0 0 0 0
06435 | hemW 0 0 0 0
13045 |hmp 0 0 0 0
06450 |holA 0 0 0 0
12955 |hptA 0 0 0 0
12950 |hptS 0 0 0 0
00690 |hsdM1 0 0 0 0
12855 |hsdR 0 0 0 0
01135 |hslO 0 0 0 0
10675 |hsp20 0 0 0 0
06965 |icd 0 0 0 0
02605 |integrase 0 0 0 0
10605 |iruO 0 0 0 0
09075 |kdpD 0 0 0 0
09080 |kdpE 0 0 0 0
09695 |lacR 0 0 0 0
11705 |Idh2 0 0 0 0
03205 |leuA2 0 0 0 0
00720 |lpl1 0 0 0 0
00715 |Ipl5 0 0 0 0
00745 |Ipl7 0 0 0 0
13165 |IrgA 0 0 0 0
13170 |IrgB 0 0 0 0
13160 |IytR 0 0 0 0
06040 |malrR 0 0 0 0
09395 | manA 0 0 0 0
03585 |menD 0 0 0 0
_ 07475 |menE 0 0 0 0
03580 |menF 0 0 0 0
03590 |menH 0 0 0 0
00210 |mepB 0 0 0 0
00310 |metE 0 0 0 0
11300 |mhgR 0 0 0 0
03050 |mnhG 0 0 0 0
13230 |mnmA 0 0 0 0
10110 |modA 0 0 0 0
10105 |modB 0 0 0 0
10100 |modC 0 0 0 0
00800 |mpsB 0 0 0 0
05490 |msa 0 0 0 0

transcriptome | proteome
0

oO|O|O|0O|O|O|O|O|O

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0
0 |




Log; Fold Change

Locus
tag Gene
KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4
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Locus
tag Gene
KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4 | transcriptome | proteome
04135 |racE 0 0 0 0 0.408
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_04755 | rbfA 0 0 0 0 0.465
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11040 |stbD 0 0 0 0
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_07710 |tRNA-Phe 0 0 0 0
_07915 |tRNA-Phe 0 0 0 0
_07960 |tRNA-Pro 0 0 0 0
_07685 |tRNA-Ser 0 0 0 0
_07930 |tRNA-Ser 0 0 0 0
_07940 |tRNA-Ser 0 0 0 0
01180 |tRNA-Thr 0 0 0 0
07910 |tRNA-Thr 0 0 0 0
_07990 |tRNA-Thr 0 0 0 0
_07900 |[tRNA-Trp 0 0 0 0
_07905 |tRNA-Tyr 0 0 0 0
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Log; Fold Change
Locus
tag Gene
KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4 | transcriptome | proteome
09500 |[tRNA-Tyr 0 0 0 0 0
01175 |tRNA-Val 0 0 0 0 0
_07995 |tRNA-Val 0 0 0 0 0
09505 |tRNA-Val 0 0 0 0 0
09800 |truA 0 0 0 0
_02500 |trxB 0 0 0 0 0.29
06565 |udk 0 0 0 0 0
_07045 |uspAl 0 0 0 0 0
01040 |veg 0 0 0 0 0
02735 |vwb 0 0 0 0 0
08120 |yfkK 0 0 0 0 0
04010 |ylbN 0 0 0 0 0

yoeB

11035 | (toxin) 0 0 0 0 0
07460 |ytkD 0 0 0 0 0
01610 |ywzC 0 0 0 0 0
08810 |hid AgrA 0 0 0 0
08835 |agrA AgrA CodY 0 0 0
03120 |argH ArgR CodY 0 0 0
07860 |artQ ArgR CodY 0 0 0
07865 |artM ArgR CodY 0 0 0
11890 |arcR ArgR CcpA Rex ArcR 0
11895 |arcC ArgR CcpA Rex ArcR 0
11900 |arcD ArgR CcpA Rex ArcR 0
11905 |arcB ArgR CcpA Rex ArcR 0
11910 |arcA ArgR CcpA Rex ArcR 0
12790 |argJd ArgR 0 0 0 0
12795 |argC ArgR 0 0 0 0
12800 |argD ArgR 0 0 0 0
13185 |- BgIR 0 0 0 0
13190 |bglA BgIR 0 0 0 0
01520 |vraA BirA 0 0 0 0
01530 |vraC BirA 0 0 0 0
01535 |vraP BirA 0 0 0 0
00215 |gIpT CcpA 0 0 0 0
01400 |kbl CcpA 0 0 0 0
07175 |acuA CcpA CodY 0 0 0
07340 |putA CcpA 0 0 0 0
08245 | putP CcpA 0 0 0 0
10440 |gltS CcpA 0 0 0 0
11210 |gntP CcpA GntR 0 0 0
11215 |gntK CcpA GntR 0 0 0
_11220 |gntR CcpA GntR 0 0 0
11940 |manR CcpA 0 0 0 0




Log; Fold Change

Locus

tag Gene

KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4
12090 |lip CcpA 0 0 0
12350 |hutH CcpA 0 0 0
12825 | ptsG CcpA 0 0 0
12940 |uhpT CcpA 0 0 0
12960 |pflB CcpA Rex 0 0
02310 |dtpT CodY 0 0 0
02435 |raiA CodY 0 0 0
03125 |argG CodY ArgR 0 0
03485 |- CodY 0 0 0
05315 |trpE CodY T-box 0 0
_05675 |- CodY 0 0 0
05680 |tdcB CodY 0 0 0
06285 |sodA CodY 0 0 0
08915 |ilvD CodY 0 0 0
08920 |ilvB CodY 0 0 0
08925 |ilvN CodY 0 0 0
08930 |ilvC CodY 0 0 0
08935 |leuA CodY 0 0 0
08940 |leuB CodY 0 0 0
08950 |leuD CodY 0 0 0
10970 |opuCD CodY 0 0 0
10975 |opuCC CodY 0 0 0
10980 |opuCB CodY 0 0 0
10985 |opuCA CodY 0 0 0
11710 |- CodY 0 0 0
11715 |gabT CodY 0 0 0
11720 |- CodY SigB 0 0
11925 |aur CodY 0 0 0
_12545 | sodM CodY 0 0 0
_12625 |cap5A CodY SigB 0 0
12630 |cap5B CodY SigB 0 0
12635 |cap5C CodY SigB 0 0
12640 |cap5D CodY SigB 0 0
12645 |cap5E CodY SigB 0 0
12650 |cap5F CodY SigB 0 0
12655 |cap5G CodY SigB 0 0
12660 |caps8l CodY SigB 0 0
12665 |cap8J CodY SigB 0 0
01255 |ctsR CtsR 0 0 0
01260 |mcsA CtsR 0 0 0
01265 |mcsB CtsR 0 0 0
01270 |clpC CtsR 0 0 0
02520 |clpP CtsR 0 0 0
03195 |clpB CtsR 0 0 0
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Log; Fold Change

Locus

tag Gene

KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4
06415 |dnad CtsR HrcA 0 0
06420 |dnaK CtsR HrcA 0 0
06425 |grpE CtsR HrcA 0 0
06430 |hrcA CtsR HrcA 0 0
08780 |groL CtsR HrcA 0 0
08785 |groES CtsR HrcA 0 0
00835 |mccA CymR 0 0 0
00845 |metN1 CymR 0 0 0
00850 |metP2 CymR 0 0 0
00855 |gmpC CymR 0 0 0
08865 |- CymR 0 0 0
10795 |tcyB CymR 0 0 0
10800 |tcyA CymR 0 0 0
12750 |- CymR 0 0 0
05915 |ribU FMN-box 0 0 0
07345 |ribH FMN-box 0 0 0
_07350 |ribA FMN-box 0 0 0
_07355 |ribB FMN-box 0 0 0
02160 |fruR FruR CcpA 0 0
_02165 |pfkB FruR CcpA 0 0
02170 |fruA FrurR CcpA 0 0
00260 |tatC Fur 0 0 0
00265 |tatA Fur 0 0 0
01895 |fhuC Fur 0 0 0
04030 |isdC Fur 0 0 0
04035 |isdD Fur 0 0 0
04040 |isdE Fur 0 0 0
04045 |isdF Fur 0 0 0
09590 |htsB Fur 0 0 0
09595 | htsA Fur 0 0 0
12460 |sbnA Fur 0 0 0
09440 |glms glms leader 0 0 0
08855 |nrgA GInR CodY 0 0
00890 |gltC GltC CodY 0 0
03620 |- GraR 0 0 0
03675 |qoxA GraR 0 0 0
05275 | mprF GraR 0 0 0
08795 |sdrH GraR 0 0 0
12780 |- GraR 0 0 0
03035 |nhaC HisR 0 0 0
10525 |hrtB HssR 0 0 0
01345 |rpld L leader 0 0 0
04600 |rpIS L leader 0 0 0
09690 |lacA LacR 0 0 0
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Log; Fold Change

Locus
tag Gene
KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4 | transcriptome | proteome
12900 |malK MalR CcpA 0 0 0
00200 |mepR MepR 0 0 0 0
00205 |mepA MepR 0 0 0 0
01825 |mntA MntR 0 0 0
03905 |mntH MntR 0 0 0
09445 | mtlF MtIR 0 0 0 0
12830 | mupG MurR CcpA 0 0 0
12835 |murQ MurR 0 0 0 0
00105 |[nanA NanR CcpA 0 0 0
_11790 |nrdG NrdR 0 0 0 0
_11795 |nrdD NrdR 0 0 0 0
01240 |pdxS PdxR 0 0 0 -0.395
01245 | pdxT PdxR 0 0 0 -0.431
PreQ1l
02230 |queC riboswitch 0 0 0 0
PreQ1
05655 |- riboswitch 0 0 0 0
04390 |uraA pyrR leader 0 0 0 0
04395 |pyrB pyrR leader 0 0 0 0
04400 |pyrC pyrR leader 0 0 0 -0.504
04405 |carA pyrR leader 0 0 0 -0.639
04410 |carB pyrR leader 0 0 0 -0.601
04415 | pyrF pyrR leader 0 0 0 0
04420 |pyrE pyrR leader 0 0 0 0
04425 |- pyrR leader 0 0 0 0
_00055 |IlldP Rex 0 0 0 0
01680 |adhP Rex 0 0 0 0
05685 |ald Rex 0 0 0 0
10570 |lctP_2 Rex 0 0 0 0
10680 |narK Rex NreC 0 0 0
10695 |nreC Rex NreC 0 0 -0.565
10700 |nreB Rex NreC 0 0 -0.524
10705 |nreA Rex NreC 0 0 0
10710 |narl Rex NreC 0 0
10715 |nard Rex NreC 0 0 0
10720 |narH Rex NreC 0 0 0
10725 |narG Rex NreC 0 0 0
10730 |nasF Rex NreC 0 0 0
10735 |nask Rex NreC 0 0 0
10740 |nasD Rex NreC 0 0 0
10745 |nirR Rex NreC 0 0 0
11145 |- Rex 0 0 0 0
11320 |ddh Rex 0 0 0 0
12620 |adhE Rex 0 0 0 0




Log; Fold Change

Locus
tag Gene
KQU62_ | Name Regulator 1 Reg. 2 Reg. 3 | Reg. 4
12965 |pflA Rex CcpA 0 0
13055 |Idhl/IctE Rex 0 0 0
07325 |rot RNAIII 0 0 0
08470 |sak SaeR 0 0 0
08745 | lukF SaeR 0 0 0
12935 |- SaeR 0 0 0
02855 | metN S-box 0 0 0
02860 |metl2 S-box 0 0 0
02865 |metQ S-box 0 0 0
01760 |- SigB 0 0 0
01765 | mnhA2 SigB 0 0 0
01770 | mnhB2 SigB 0 0 0
_01775 | mnhC2 SigB 0 0 0
01780 | mnhD2 SigB 0 0 0
_01785 |mnhE SigB 0 0 0
01790 |mnhF2 SigB 0 0 0
01795 |mnhG2 SigB 0 0 0
PreQ1
02220 |queE SigB riboswitch 0 0
PreQl
02225 |queD SigB riboswitch 0 0
02515 |whiA SigB 0 0 0
02915 |mpfB SigB 0 0 0
02920 |fabK SigB 0 0 0
03560 |- SigB 0 0 0
_07025 |- SigB 0 0 0
08095 |- SigB 0 0 0
08755 |- SigB 0 0 0
09380 |- SigB 0 0 0
09400 |- SigB 0 0 0
09460 | mtID SigB MtIR 0 0
09630 |sspC SigB 0 0 0
09635 |amaP SigB 0 0 0
09640 |opuD2 SigB 0 0 0
_09755 | map-w SigB 0 0 0
10580 |- SigB 0 0 0
11445 |clpL SigB 0 0 0
11515 |crtN SigB 0 0 0
11530 |crtl SigB 0 0 0
11535 |crtO SigB 0 0 0
00910 |treP TreR CcpA 0 0
00915 |treC TreR CcpA 0 0
00860 |slel WalR 0 0 0
01985 |amiD7 WalR 0 0 0
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Log; Fold Change

Locus

tag Gene

KQU62_ | Name Regulator 1 Reg. 2 Reg.3 | Reg. 4
_03635 |atl WalR SigB 0 0
_09160 |sceD WalR 0 0 0
10205 |ssaA WalR GraR 0 0
10230 |ssaA2 WalR 0 0 0
11425 |amiD2 WalR 0 0 0
11540 |ssaAl WalR RNAIII 0 0
11550 |isaA WalR 0 0 0
13245 |IytM WalR 0 0 0

transcriptome | proteome




Table S4: Strains and plasmids used in this study.

XyIR

Strain \ Description/ Genotype Source

Bacillus subtilis

B. subtilis 168 trpC2 56

B. subtilis 168 AclpP Derivative of B. subtilis 168; deletion of clpP; 7

(QB4916) spectinomycin resistant

Escherichia coli

E. coli BL21 LOBSTR | Derived from E. coli BL21(DE3); modified copies of 8
arnA and slyD

E. coli K12 JM109 recAl, endAl, gyrA96, thi, hsdR17, supE44, 9
relAl, A, A(lac-proAB), [F’, traD36, proAB,
iacl9ZAM15]

Staphylococcus aureus

HGO003 Derivative of NCTC 8325; rshU", tcaR* 10

NCTC8325-4 Laboratory strain; derivative of NCTC 8325; rshU-, 11
agr, UV-cured of @11, ®12, ®13 prophages

NCTC8325-4 ArecU Derivative of S. aureus NCTC8325-4; recU mutant 12
lacking initial 165 codons of the gene

RN4220 Laboratory strain; derivative of NCTC 8325-4; 13
rsbU-, agr, UV-cured of ®11, ®12, ®13 prophages;
restriction-negative

RN4220 GyrAS84- Derivative of S. aureus RN4220; ciprofloxacin- 14
resistant (GyrA Ser84Leu)

RN4220 GyrB©8es Derivative of S. aureus RN4220: novobiocin- 14
resistant (GyrB Gly86Ser)

SG511 Berlin Antibiotic-susceptible strain (CP076660, locus tag RKI Berlin,
prefix KQU62 ) Germany

SA113 Derivative of NCTC 8325; restriction- and 15
modification-deficient

SA113 AtagO Derivative of S. aureus SA113; erythromycin- 16
resistant

Plasmid Description Source

PEPSA5 Down-regulation of essential S. aureus genes; host S. 17
aureus RN4220 by antisense RNA; clones containing
inserts targeting gyrA, gyrB, parC, parE, topA, topB,
and divIVA

pET19-gyrA Plasmid for over-expression of full-length GyrA this study
endonuclease from S. aureus SG511

pET21-gyrB Plasmid for over-expression of full-length GyrB this study
endonuclease from S. aureus SG511

pREP4groESL(MT) Plasmid encoding E. coli IM109 GroESL chaperones; 18
facilitates folding and avoids formation of inclusion
bodies during protein over-expression

pTX15 Xylose-inducible vector, containing xylA and xyIR for 19
expression control, TetR

pTX15-vicRK Derivative of pTX15 with walRK under control of 20




Table S5: Oligonucleotide primers used in this study; n.d., not determined.

Primer Sequence 5¢-3‘and restriction sites Ta[°C] | Reference

gyrA-for CTATACTCTAACTCGAGGCTGAATTACCTCAATC 56.8 21
(Xhol)

gyrA-rev CATTACACATCCTCGAGTTATTATTCTTCATCTG 56.8 21
(Xhol)

gyrB-for CGCGGATCCAATTTTGTTTAACTTTAAGAAGGAG 65.0 21
ATATAGCATGGTGACTGCATTGTCA (BamHI)

gyrB-rev TGCCTCGAGAGAACCCATGGTGAAGTCTAAGTTT 65.0 21
GCATAAACTGC (Xhol)

R1-for TGAGGCAAACAAAACAACTCA 62.0 22

(\V-448594)

R1-rev AGCCATCTTTCTTTGTGTTAACC 62.0 This study

R2-for AATTGAATAACGGGAAGTAGCTCAG 62.0 22

(\V-92795f)

R2-rev GTTTCGTCAGATTCAAACGTTTTC 62.0 This study

R3-for GAATAAATGGTGGAGAATGAC 57.5 This study

R3-rev CGCGTTATAATTAAATCTTGTAAG 57.5 This study

R4-for GCTTGCTTCTTTCCTCTCCTTC 62.0 22

(\VV-98307r)

R4-rev ACCTCAGCCTTCCAAGCTGATG 62.0 This study

R5-for CGTGTTACCGCCGTGAAAGG 58.4 This study

R5-rev_2 TTATTGTTATTGACTTCAATAATTAAATGAAGTAC 58.4 This study

V-450333 AGGTAGCCGTATCGGAGGT n.d. 22

V-451191 GGAGGACCATCTCCTAAGGCTA n.d. 22

V-452112f GGGTTAGTCGGGTCCTAAGC n.d. 22
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