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Supplementary Tables and Figures:

Table S1. (A) Clinical and phenotypic characteristics of the CRAB in this study (MIC pug/mL). (B) Genotypic characteristics
of the CRAB strains in this study. The production of carbapenemases is an important mechanism responsible for the car-
bapenem resistance in A. baumannii. The genes encoding carbapenem-hydrolyzing class D -lactamases (CHDLs), class B
metallo-f8-lactamases (MBLs) are shown here.

(A)
C11n.1cal Source Imipene  Mero- Colistin Clpro‘ﬂoxa- Tlg.ecy- Tetracycline Ceftazidime Gentamicin
strains. m penem cin cline
AC1 Wound 8 4 1 8 0.5 16 64 8
AC2 Wound 16 16 1 16 1 64 64 16
AC3 Sputum 32 4 1 8 0.5 16 64 8
AC4 Trachea 8 16 1 16 1 64 64 16
AC5 Urine 16 16 1 16 1 64 32 16
AC6 Blood 16 16 1 32 1 16 32 16
AC7 Blood 16 16 1 16 1 64 64 16
ACS8 Sputum 16 16 1 32 1 32 64 16
AC9 CSF 16 16 1 8 1 32 32 16
AC44 Urine 16 16 0.5 32 1 256 256 16
AC46 Sputum 16 16 1 32 0.5 128 128 16
SSI1104 NA NA >16 1 >8 1 64 >8 32
ATCC Type
19606 strain 1 1 1 1 0-5 1 8 4
(B)
Chnlcﬁl‘l’smates blamp  blavim  blaspm  blaces blaoxazs blaoxa-24 Is/ blaoxazs Is/blaoxas1
AC1 _ + + + + _ _ _
AC2 _ + _ + + _ + +
AC3 + + _ _ + + _ _
AC4 _ + _ _ + + + _
AC5 _ + _ _ + + + +
ACe6 _ + _ _ + + + +
AC7 _ + _ + + + + +
ACS8 _ + _ + + + + +
AC9 _ + _ + + + + +
AC44 + + + + + +
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AC46 + + + + +

SSI11104 ND ND ND ND + ND ND ND

Table S2. Acinetobacter baumannii strains that were examined for designing antisense in this study.
The target genes ID obtained from GenBank database updated January 2019.

acpP  Gene Bank AC

Strains ftsZ Gene Bank AC number
number.
A. baumannii AYE NC_010400.1 NC_010410.1
A.baumannii ATCC17978 A1S_3331 CP000521
A. baumannii ACICU NC_010611.1 NC_010611.1
A. baumannii SDF ABSDF3467 NC_010400.1
A.baumannii ATCC 19606 CP046654.1 CP046654.1

Table S3. Anti-ftsZ BPP-PNA used in this study.

Mass(found/calculate)

5612 H-(KFF):K-eg1-GAGGCCATGAC-NH: 4572(4568)
5615 H-(KFF):K-eg1-GAGTCCAGGAC-NH: 4568(4568)
5613 H-(R-Ahx-R)+-Ahx-GAGGCCATGAC-NH: 4914(4917)
5616 H-(R-Ahx-R)--Ahx-GAGTCCAGGAC-NH: 4914(4917)
5657 H-(KFF):K-eg1-ATGAGGCCATG-NH: 4583(4580)
5658 H-(KFF):K-eg1-GGCCATGACCT-NH: 4583(4580)

Table S4. Anti-acpP BPP-PNA used in this study.

Mass(found/calculated)

5652 H-(KFF):K-eg1-ATATCGCTCAC-NH: 4478(4477)
5653 H-(KFF):K-eg1-ATACCGCTTAC-NH: 4478(4477)
5639 H-(KFF):K-eg1-TGATTTGCCAC-NH: 4512(4509)
5640 H-(KFF):K-eg1-TGACTTGTCAC-NH: 4510(4509)
5823 H-(kff)sk-eg1-TGATTTGCCAC-NH> 4509(4507)
5824 H-(kff)sk -eg1-TGACTTGTCAC-NH: 4509(4507)

Table S5. Anti-rne BPP-PNA used in this study.

Mass(found/calculated)

5637 H-(KFF):K-eg1-ACGTTTCATGG-NH: 4549(4540)
5638 H-(KFF):K-eg1-ACGATTCTTGG-NH> 4549(4548)
5654 H-(KFF):K-eg1-ATACGTTTCAT-NH: 4508(4507)
5821 H-(KFF):K-eg1-ATCCGTTTAAT-NH: 4508(4509)
5656 H-(KFF):K-eg1-TTTCATGGGTG-NH> 4580(4582)
5822 H-(KFF):K-eg1- TTTGATGTGTG -NHz 4580(4580)

5655 H-(KFF)sK-egl-GTTTCATGGGT-NH> 4580(4578)




Biomedicines 2021, 9, 429

3 of 13

Table 6. Primers used in Real time RT-PCR.

Primer Genes PCR Product
acpP F: AACAACTTGGTCTTAAAG acpP 163 bp
acpP R: GATTGAACTGTAGTGATT
ftsZ F: CAGCACATGGTACAGTCT fts7 84 bp

ftsZ R: GGCATTCATACAGTCAAGTG

zipA-F : GAGCAGATTATCGCATTA

zipA-R : ATACGCAATACAGAGAAC zipA 170bp

polA-F : AACATTCCAATTCGTAGAC

polA-R : TGAACTAAGGCATCATCT polA 143bp
16s rRNA-F: CAAACAGGATTAGATACC 165rRNA 146 bp

16s rIRNA-R: GTCAATTCATTTGAGTTT
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cCPeasl11O .1
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TATTAGGAACCOCTAAAGGTCATGGCCT

TATTAGGAACCOCTAAAGGTCATGGCCTCATTTGAATTTAT
TATTAGGAACCCTAAAGGTCATGGC GAAT AT
TATTAGGAACCOCTAAAGGTCATGGCCTCATTTGAATTTAT
TAT TAGGAACCOCTAAAGGTCATGGC GAATTTAT

> C
AAAC
TAT TAGGAACCCTAAAGGTCATGGCCTCATTTGAATITTAT
SGAACCOCTAAAGGTCATGGCCTCATTTGAATTTAT

TATT CTAAAGGTCATGGCCT TTTGAATTTAT
TATTAGGAACCC G TCATGGCOCTCATTTGAATTTAT
TATTAGGAACCCT G TOCATGGCOCTOCATTTGAATTTAT
TATTAGGAACCCOCTAAAGG ATGGCCT TAT
TATTAGGAACCC WGTCATGGCOCTCATTTGAATTTAT
TATTAC AACCCTAAAGGTCATGGCCT WOAATTTAT
TATTAC aAnCCoT GTCATGGCCTCATTTGAATTTAT
TATTAGC COCTAAAGGTCATGGCCTCATTTGAATTTAT
TATTAC AAnCCC GTCATGGCCTCATTTGAATTTAT
TAT TAGGAACCOCTAAAGGTCATGGCCTCATTTGAATTTAT

TATTAGGAACCOCTAAAGGTCATGGCCTCATTTGAATTTAT
TATTAGGAACCOCTAAAGGTCATGGCCTCATTTGAATTTAT
TATTAGG CcCCT WG TOCATGGCCOCTCATTTGAATTTAT
TATTAGGAACC WG TCATGGCCOCTCATTTGAATTTAT
TATTAGC CCOCTAAAGGTCATGGCCTCATTITGAATTTAT
TATTAGGAACCOCTAAAGGTCATGGCCOCTCATTTGAATTTAT
TAT TAGGAACCOCTAAAGGTCATGGCCTCATTTGAATTTAT
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TATTAGGAACCCTAAAGGTCATGGCCTCATTTGAATTTAT

TATTAC AACCCTAAAGGTCATGGCCTCATTTGAATTTAT
TATTAC AACCOCTAAAGGTCATGGCCTCATTTGAATTTAT
TATTAC AnCCC WG TOA GCCTCATTTGAATITITAT
TATTAGC QC GTCATGGCCTCATTTGAATTTAT

L2
TAT T TAGGAACCOCTAAAGGTCATGGCCTCATTTGAATITTAT
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CBI Mulsiple Sequence Alignment Viewer, Version 1.19.1

Sequence ID

| Wignment

/)¢ ACTATTAGGTGTCACACCCATGAARCGETATGTTGATTA RAIN

Query 64123

#4#CACTATTAGGTGTCACACCC CATGARARACGTATGTTGATTA ]RAIA
4CACTATTAGGTGTCACACCCATGAARACGCTATGTTGATTA RAIA
4#CACTATTAGGTGTCACACCCATGAAACGTATGTTGATTARAAN
+CACTATTAGGTGTCACACCCATGAARCGTATGTTGATTA RAIA
4CACTATTAGG6TGTCACACCCATGARALACGTATGETTGATTA AIA
4CACTATTAGGTGTCACACCCATGAALACGTATGTTGATTA AIA
4CACTATTAGGTGTCACACCCATGAAACGTATGTTGATTA RAIA
4€C A CTATTAGGTETCACACCCATGALAACGEGTATGTTGATTALN
4CACTATTAGGTGTCACACCCATGARALACGTATGTTGATTA AIND
4CACTATTAGGTGTCACACCCATGARAACGTATGTTGATTA AIN
H#C A CTATTAGGTGTCACACCCATGAAACGTATGTTGATTA AN
(CACTATTAGGTGTCACACCCATGAAACGCGTATGTTGATTA AAN
¢CACTATTAGGTGTCACACCCATGAAACGTATGTTGATTA ARAI
/CACTATTAGGTGTCACACCCATGARALACGTATGETTGATTA]ALIND

()C ACTATTAGGTGTCACACCCATGAALACGTATGTTGATTAIND
CACTATTAGGTGTCACACCCATGAARACGTATGTTGATTA AN

(CACTATTAGGTGTCACACCCATGALAACGTATGTTGATTA AAN
HCACTATTAGGTGTCACACCCATGAAACGTATGTTGATTA AIN
(CACTATTAGGTGTCACACCCATGAAACGTATGTTGATTA AAN
(CACTATTAGGTGTCACACCCATGAAARACGTATGTTGATTA ARAAN
HCACTATTAGGTGETCACACCCATGAALACGTATGETTGATTAIND
CACTATTAGGTGTCACACCCATGAAACGTATGCGTTGATTA AN
WCACTATTAGGTGTCACACCCATGAAACGTATGTTGATTA ]AIN
HCACTATTAGEGTGTCACACCCATGAAACGTATGETTGATTA ]AIN

CP053098.

Figure S1. (A) Multiple sequence alignment of ftsZ gene, region -20 to +20, using Basic Local Alignment Search Tool

(BLAST) on the NCBI website. The BLAST results confirmed the 5' terminal region of the ftsZ gene including the ribosomal

binding site and the start ATG codon is conserved among A.baumannii species. (B) Multiple sequence alignment of the rne

gene, region -20 to +20, using BLAST on the NCBI website. The BLAST results confirmed the 5’ terminal region of the rne

gene including the ribosomal binding site and the start ATG codon is conserved among A.baumannii species.
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A_bawmanmi_ACICLHO00001_376/.
A bawmannii SDFfcls4000374_ 376/
A_bawmannii ATCC_1#000343 376,
A_bawmanni_AYE|ch#000024_376/1

Consensus

A_ bawemannil_ACHC L O00001_3 76/
A_bausannii SDF[ch# 000374 376/2
A_bawmannii ATCC_1#000343 376/
A_bawmannii_AYE|ch#000024_376/1

Consensus

A_bawaanndl_ACIU#O00001_3 76,/
A_bamaneii_SDF el 0003 74_3 76/
A_bawmmannii ATCC_1#000343 376,
A_bawmanndi_AYE[ch 000024 376/

Consensus

A_bamaneii_SOF fch® 0003 74_3 76/ 235 276

1
1

TTAGTTGAACTTGTTATGTCT TTCGAAAATGACTTCGACATCACTATCCCTGATGAAGATTCAAACGAAATCACTACA

Figure S2. A multiple sequence alignment of acpP gene (GenBank database updated January 2019) using the Basic Local
Alignment Search Tool (BLAST) on the NCBI website in A. baumannii AYE,A.baumannii SDF, A. baumannii ACICU, A.
baumannii ATCC 17978 and Acinetobacter sp ADP1 (Sequence ID was represented in Table S2)[32]. The acpP gene has two
lengths in different strains of A.baumannii.The acpP gene in A.baumannii ATCC19606, AYE and SDF strains was 276 bp in
length while that was 237 bp in length on both ACICU and ATCC17978 strains.

0 a ] =0 0 mn &0

Figure S3. A multiple sequence alignment of AcpP proteins (UniProt updated 2019/01).using UniProt website (A. bau-
mannii AYE UniProt ID: BOV8ES, A. baumannii SDF UniProt ID: BOVTY2 and A. baumannii ATCC 19606 UniProt ID:

DOCIKS.
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A
21 Genes
Accession Number Organism Replicon ~ GeneLength Location (kb) Description
ABAYE2091 acpP A baumannii AYE chromosome 276 301868  Acyl carrier protein
JW1080 acpP E. coli W3110 chromosome 237 115319 Acyl carrier protein
UTI89_C1220 acpP E. colf UTIB9 chromosome 237 1196.58  Acyl carrier protein
SbBSS512_E2230 acpP S. boydii COC 3083-94 chromosome 237 2030.10  Acyl carrier protein
§B80_1969 acpP S. boyali Sb227 chromosome 237 194372 Acyl carrier protein
SCH_1144 acpP S. choleraesuis enterica sv Choleraesuis SC-B67 chromosome 237 1260.17  Acyl carrier protein
SeD_22173 acpP S. dubiin sv Dublin CT_02021853 chromosome 237 2086.89  Acyl carrier protein
SDY_2056 acpP S dysenteriae Sd197 chromosome 237 1868.37  Acyl carrier protein
SEN1853 acpP S. ententidis P125109 chromosome 237 1958.59  Acyl carrier protein
SEV_1114 acpP S. flexnen 5 8401 chromosome 237 1157.41  Acyl carrier protein
1178 acpP S. fiexnen 2a 24517 chromosome 237 114222 Acyl carrier protein
CP0124 acpP S. flexnen 2a 301 pCP301 237 10717 Acyl carrier protein
SF1098 acpP S. flexneri 2a 301 chromosome 237 1139.33  Acyl carrier protein
§61926 acpP S. gallinarum 287/91 chromosome 237 1991.33  Acyl carrier protein
SPAB_02327 acpP S. paratyphi enterica sv Paratyphi B SPB7 chromosome 237 192849  Acyl carer protein
SPR1ESS acpP S. paratyphi enterica sv Paratyphi A ATCC 9150 chromosome 237 172008  Acyl carrier protein
SeSA R1266 acpP S. schwarzengrund sv Schwarzengrund CVM19633 chromosome 237 123841  Acyl carrier protein
SSON_1114 acpP S. sonnei Ss046 chromosome 237 119291 Acyl carrier protein
STY1235 acpP S. typhi CT18 chromosome 237 1189.78  Acyl carrier protein
t1724 acpP S. typhi enterica sv Typhi Ty2 chromosome 237 179140  Acyl carrier protein
STM1196 acpP S. typhimunum LT2 chromosome 237 1280.11  Acyl carrier protein
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Figure S4. (A)The sequence of the acpP gene in A.baumannii and the other gram negative bacteria was obtained from
genolist database[32] .(B)Multiple sequence alignment of acpP gene was done for determination of conserved regions.
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Figure S5. (A) Growth inhibition activity curve of the most active anti-acpP (KFF)sK-PNA(5639) and a corresponding mis-
match control (5640) against CRAB strain (AC44).(B) Growth inhibition activity of the most active anti-ftsZ (KFF)sK-
PNA(5612) and a corresponding mismatch control (5615) against three CRAB strains(AC1,AC2 and AC9). Concentration-
dependent growth inhibition of anti-ftsZ (KFF)sK-PNA(5612) and a corresponding mismatch controls on the growth of
three CRAB strains (AC1,AC2 and AC9). Bacteria were grown in the absence of PNA (GC) and different doses of peptide—-

PNA conjugates (2uM to 16 uM).
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Figure S6. (A) Log2-fold change values determined by qPCR for acpyP mRNA in CRAB AC44 strain, 1 hour treated with
different concentration of anti-acpP (KFF)sK-PNA 5639 (match) compared to the untreated sample. (B) Log2-fold change
values determined by qPCR for acyP mRNA in CRAB AC44 strain, 1 hour treated with different concentration of anti-acpP
(KFF)sK-PNA 5640 (Mismatch) compared with the untreated sample. P values were calculated between (A) match and
untreated sample (P-Value = 0.01) and (B) Mismatch and untreated sample (P-Value = 0.059) using twotailed Student's t-
test (P<0.05 was considered as significant). Values shown in the graphs are the mean of three replicates. Error bars depict
standard error of the mean.
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Figure S7. Analytical HPLC and MALDI-TOF mass spectrometry results of the most active BPP-PNAs.
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