
February 2026 | Volume 10 | Issue 1 | Page 1

Novel Research in Microbiology Journal

Research Article

Nuridha Audinia Safitri1,3 , Meity Mardiana3 , Yustinus Maladan3 , Iftita Rahmatika4 , Dodi Safari3 , 
Yulia Rosa Saharman2  and Rosantia Sarassari3 *

1Master’s Programme in Biomedical Sciences, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia; 2Department of 
Microbiology, Faculty of Medicine, Universitas Indonesia, Dr. Cipto Mangunkusumo Hospital, Jakarta, Indonesia; 3Eijkman 
Research Center for Molecular Biology, National Research and Innovation Agency (BRIN), Cibinong, West Java, Indonesia; 
4Department of Civil Engineering, Environmental Engineering Study Program, Faculty of Engineering, Universitas Indonesia, 
Depok, Indonesia.

Received | November 18, 2025; Revised | December 17, 2025; Accepted | January 13, 2026; Published | January 21, 2026	
*Correspondence | Rosantia Sarassari, Eijkman Research Center for Molecular Biology, National Research and Innovation Agency (BRIN), 
Cibinong, West Java, Indonesia; Email: rosa001@brin.go.id 
Citation | Safitri, N.A., M. Mardiana, Y. Maladan, I. Rahmatika, D. Safari, Y.R. Saharman and R. Sarassari. 2026. Isolation of novel carbapenem-
resistant Klebsiella pneumoniae (CRKP) ST 147 Phage RMN1. Novel Research in Microbiology Journal, 10(1): 37-51.
DOI | https://dx.doi.org/10.17582/journal.nrmj/2026/10.1.37.51
Keywords | Klebsiella pneumoniae, Carbapenem-resistant K. pneumoniae, Bacteriophage, Phage therapy, Whole genome sequence

Copyright:   2026 by the authors. Licensee ResearchersLinks Ltd, England, UK.
This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://
creativecommons.org/licenses/by/4.0/).

Isolation of Novel Carbapenem-Resistant Klebsiella pneumoniae 
(CRKP) ST 147 Phage RMN1

https://orcid.org/0009-0003-4577-021X
https://orcid.org/0000-0002-3729-0270
https://orcid.org/0000-0002-6685-7790
https://orcid.org/0009-0006-0802-5079
https://orcid.org/0000-0002-7639-7441
https://orcid.org/0000-0001-6065-0329
https://orcid.org/0000-0003-0097-2435
https://dx.doi.org/10.17582/journal.nrmj/2026/10.1.37.51
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
crossmark.crossref.org/dialog/?doi=10.17582/journal.nrmj/2026/10.1.37.51&domain=pdf&date_stamp=2008-08-14


February 2026 | Volume 10 | Issue 1 | Page 2

Novel Research in Microbiology Journal

Supplementary Figure S1: Determination of phage RMN1 termini and packaging based on PhageTerm.
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Supplementary Table S1: Phenotypic and genotypic characterization of clinical CRKP host isolate 032U (ST147).
No Isolate report Result
Phenotypic characterization
1 Antimicrobial re-

sistance profile
Antibiotic (Code) Interpretation (S/I/R) Resistance (%)

AK S 0
AMC I 100
AMP R 100
AZT R 100
CAZ R 100
CIP R 100
CRO R 100
CTX R 100
FEP R 100
GEN S 0
IMI S 0
MEM S 0
KZ R 100
LEV R 100
MXF R 100
PIP R 100
PTZ S 0
SAM R 100
SCF I 100
SXT R 100
TET R 100
TGC R 100
NITRO R 100

Genotypic characterization
2 K locus KL 128
3 O locus OL3y
4 Predicted O type O3y
5 wzi Wzi99
6 Antimicrobial resist-

ance
Drug/Class Resistance genes
Aminoglycosides strB, aph3-Ia, strA, aadA2
Carbapenems OmpK35:p.Thr67fs
Cephalosporins (3rd gen.) CTX-M-15
Fluoroquinolones qnrB1, GyrA:p.Ser83Ile, ParC:p.Ser80Ile
Penicillins CTX-M-15, SHV-11
Phenicols catII.2 (homolog)
Sulfonamides sul1, sul2
Tetracycline tet(A)
Trimethoprim dfrA12, dfrA14 (homolog)

Where; AK: Amikacin, AMC: Amoxicillin-Clavulanic Acid, AMP: Ampicillin, AZT: Aztreonam, CAZ: Ceftazidime, CIP: Ciprofloxacin, 
CRO: Ceftriaxone, CTX: Cefotaxime, FEP: Cefepime, GEN: Gentamicin, IMI: Imipenem, MEM: Meropenem, KZ: Cefazolin, LEV: 
Levofloxacin, MXF: Moxifloxacin, PIP: Piperacillin, PTZ: Piperacillin-Tazobactam, SAM: Ampicillin-Sulbactam, SCF: Cefoperazone-
Sulbactam, SXT: Trimethoprim-Sulfamethoxazole (Cotrimoxazole), TET: Tetracycline, TGC: Tigecycline, NITRO: Nitrofurantoin, S: 
Sensitive, I: Intermediate, R: Resistant.
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Supplementary Table S2: Similarity percentage of phage RMN1 with other Drulisvirus phages based on NCBI 
analysis.
No ID Phage Query coverage Percent identity Accession number
1 Klebsiella phage vB_KpnP_Dlv622 80% 93.73% MT939252.1
2 Klebsiella phage P252 82% 93.39% PP934443.1
3 Klebsiella phage vB_KpP_AttikonH1 82% 92.49% PP974225.1
4 Klebsiella phage Pone 81% 91.80% MT701589.1
5 Klebsiella phage VLC5 81% 91.73% MT197175.1

Supplementary Table S3: Genome annotations of 
phage RMN1.
ORFs Start Stop Strand Predicted protein function
1 1523 1738 + Hypothetical protein
2 1817 2398 + Hypothetical protein
3 2395 2619 + Hypothetical protein
4 2691 2864 + Hypothetical protein
5 2914 3147 + Hypothetical protein
6 3140 3403 + Hypothetical protein
7 3411 3596 + Hypothetical protein
8 3600 3779 + Hypothetical protein
9 3776 3994 + Hypothetical protein
10 3982 4326 + Hypothetical protein
11 4373 6061 + Hypothetical protein
12 6061 7095 + Phage peptidase
13 7098 7526 + Hypothetical protein
14 7523 7741 + Hypothetical protein
15 7741 8532 + Phage primase
16 8513 8950 + HNH endonuclease
17 8951 10231 + Phage DNA helicase
18 10284 10550 + Hypothetical protein
19 10602 10757 + Hypothetical protein
20 10754 11203 + HNH endonuclease
21 11172 13550 + Phage DNA-directed DNA 

polymerase
22 13547 13768 + Hypothetical protein
23 13936 14364 + HNH endonuclease
24 14357 15337 + Phage phosphoesterase
25 15460 15654 + Hypothetical protein
26 15710 16552 + Hypothetical protein
27 16617 16871 + Hypothetical protein
28 16872 17150 + Hypothetical protein
29 17150 17524 + Hypothetical protein
30 17521 17685 + Hypothetical protein
31 17688 17885 + Hypothetical protein
32 17888 18046 + Hypothetical protein
33 18046 19014 + Phage exonuclease
34 18971 19171 + Hypothetical protein

Table continues on next column.........

ORFs Start Stop Strand Predicted protein function
35 19165 19395 + Hypothetical protein
36 19392 19814 + Phage endonuclease
37 19811 20272 + Phage nucleotide kinase
38 20414 22882 + Phage DNA-directed RNA 

polymerase
39 22906 23346 + Hypothetical protein
40 23343 23606 + Hypothetical protein
41 23616 25211 + Phage collar, head-to-tail 

connector protein
42 25226 26068 + Phage capsid assembly scaf-

folding protein
43 26094 27116 + Phage major capsid protein
44 27128 27310 + Hypothetical protein
45 27400 27960 + Phage non-contractile tail 

tubular protein
46 27970 30330 + Phage non-contractile tail 

tubular protein
47 30332 30919 + Phage internal virion protein 

A
48 30937 33621 + Phage internal virion protein 

B
49 33672 37370 + Phage DNA ejectosome 

component
50 37372 39864 + Phage non-contractile tail 

fiber protein
51 39875 40093 + Hypothetical protein
52 40093 40395 + Phage terminase small subunit
53 40395 42251 + Phage terminase large subunit
54 42251 42625 + Hypothetical protein
55 42637 42819 + Hypothetical protein
56 42819 43223 + Putative spanin
57 43216 43467 + Phage holin
58 43451 44059 + Phage endolysin

Where; ORFs: Open reading frames, +: indicates positive strain.


