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PCR-Based Assay for Differentiation of Pseudomonas aeruginosa 
from Other Pseudomonas Species Recovered from Cystic Fibrosis 
Patients  

Theodore Spilker, Tom Coenye, Peter Vandamme, and John J. LiPuma 
(Department of Pediatrics and Communicable Diseases, University of 
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PA-SS-F : 5’ – GGGGGATCTTCGGACCTCA - 3’ 

PA-SS-R : 5’ – TCCTTAGAGTGCCCACCCG - 3’ 
 

• Showing 956 bp region from base 5037419 to 5038374. 
• Due to the large size of this record, sequence and annotated features are not 

shown. Use the "Customize view" panel to change the display. 
•  

Pseudomonas aeruginosa strain HS_121 
chromosome, complete genome 
GenBank: CP104565.1 
 
LOCUS       CP104565                 956 bp    DNA     linear   BCT 18-OCT-2022 
DEFINITION  Pseudomonas aeruginosa strain HS_121 chromosome, complete genome. 
ACCESSION   CP104565 REGION: 5037419..5038374 
VERSION     CP104565.1 
DBLINK      BioProject: PRJNA793523 
            BioSample: SAMN24562916 
KEYWORDS    . 
SOURCE      Pseudomonas aeruginosa 
ORGANISM  Pseudomonas aeruginosa 
Bacteria; Proteobacteria; Gammaproteobacteria; Pseudomonadales; 
          Pseudomonadaceae; Pseudomonas. 

https://www.ncbi.nlm.nih.gov/nuccore/CP104565
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA793523
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69 
 

 
 

REFERENCE   1  (bases 1 to 956) 
  AUTHORS   Sun,Z. 
  TITLE     Dissecting the genotypic features of a fluoroquinolone-resistant 
            Pseudomonas aeruginosa ST316 sublineage causing ear infections in 
            Shanghai, China 
  JOURNAL   Unpublished 
REFERENCE   2  (bases 1 to 956) 
  AUTHORS   Sun,Z. 
  TITLE     Direct Submission 
  JOURNAL   Submitted (01-JAN-2022) Institute of Antibiotics, Huashan Hospital, 
            Fudan University, No 12 M Urumqi Road, Jingan district, Shanghai, 
            Shanghai 200040, China 
COMMENT     The annotation was added by the NCBI Prokaryotic Genome Annotation 
            Pipeline (PGAP). Information about PGAP can be found here: 
            https://www.ncbi.nlm.nih.gov/genome/annotation_prok/ 
             
            ##Genome-Assembly-Data-START## 
            Assembly Method        :: Canu v. 2.1 
            Genome Representation  :: Full 
            Expected Final Version :: Yes 
            Genome Coverage        :: 100x 
            Sequencing Technology  :: PacBio RSII; Illumina NovaSeq 
            ##Genome-Assembly-Data-END## 
             
            ##Genome-Annotation-Data-START## 
            Annotation Provider               :: NCBI 
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https://www.ncbi.nlm.nih.gov/genome/annotation_prok/


70 
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// 
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PA-SS-R 
TCCTTAGAGTGCCCACCCG  
TCCTTAGAGTGCCCACCCGAGGTGCTGGTAACTAAGGACAAGGGTTGCGCTCGTTA
CGGGACTTAACCCA 
ACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTGTCTGAGTTCCCGA
AGGCACCAATCCAT 
CTCTGGAAAGTTCTCAGCATGTCAAGGCCAGGTAAGGTTCTTCGCGTTGCTTCGAAT
TAAACCACATGCT 
CCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACT
CCCCAGGCGGTCG 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=287
https://www.google.com/maps/place/31.23+121.45
http://rfam.xfam.org/family/RF00177
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ACTTATCGCGTTAGCTGCGCCACTAAGATCTCAAGGATCCCAACGGCTAGTCGACAT
CGTTTACGGCGTG 
GACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTCAGTGTCAGT
ATCAGTCCAGGTG 
GTCGCCTTCGCCACTGGTGTTCCTTCCTATATCTACGCATTTCACCGCTACACAGGA
AATTCCACCACCC 
TCTACCGTACTCTAGCTCAGTAGTTTTGGATGCAGTTCCCAGGTTGAGCCCGGGGAT
TTCACATCCAACT 
TGCTGAACCACCTACGCGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCT
TCGTATTACCGCG 
GCTGCTGGCACGAAGTTAGCCGGTGCTTATTCTGTTGGTAACGTCAAAACAGCAAG
GTATTAACTTACTG 
CCCTTCCTCCCAACTTAAAGTGCTTTACAATCCGAAGACCTTCTTCACACACGCGGC
ATGGCTGGATCAG 
GCTTTCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGT
GTCTCAGTTCCAG 
TGTGACTGATCATCCTCTCAGACCAGTTACGGATCGTCGCCTTGGTAGGCCTTTACC
CCACCAACTAGCT 
 
                              PA-SS-F  
                              GGGGGATCTTCGGACCTCA 
                              CCCCCTAGAAGCCTGGAGT 
                              TGAGGTCCGAAGATCCCCC 
AATCCGACCTAGGCTCATCTGATAGCGTGAGGTCCGAAGATCCCCC 
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Lampiran 7. Hasil BLAST Primer Gen oprD Psudomonas aeruginosa    

 

Hasil Blast Primer Gen oprD Pseudomonas 
aeruginosa  

dr. Arthur Hugo 

 

Referensi Jurnal  

Phenotypic and genotypic detection of antibiotic resistance of 
Pseudomonas aeruginosa isolated from urinary tract infections  

Hisham A Abbas, Amira M El-Ganiny, Hend A Kamel (Microbiology and 
Immunology Department, Faculty of Pharmacy, Zagazig University, 
Zagazig, Egypt., Microbiology Department, Faculty of Pharmacy and 
Pharmaceutical Industries, Sinai University, Kantara, Egypt) 

 

OprD-F : 5’ – GCTCGACCTCGAGGCAGGCCA – 3’ 
OprD-R : 5’ – CCAGCGATTGGTCGGATGCCA – 3’ 
 

• Showing 242 bp region from base 516 to 757. 

 
Pseudomonas aeruginosa strain KB-PA-F19 outer 
membrane porin OprD (oprD) gene, complete cds 
GenBank: OL372283.1 
 
 
LOCUS       OL372283                 242 bp    DNA     linear   BCT 10-MAY-2022 
DEFINITION  Pseudomonas aeruginosa strain KB-PA-F19 outer membrane porin OprD 
            (oprD) gene, complete cds. 
ACCESSION   OL372283 REGION: 516..757 
VERSION     OL372283.1 
KEYWORDS    . 
SOURCE      Pseudomonas aeruginosa 
  ORGANISM  Pseudomonas aeruginosa 
            Bacteria; Proteobacteria; Gammaproteobacteria; Pseudomonadales; 
            Pseudomonadaceae; Pseudomonas. 

https://www.ncbi.nlm.nih.gov/nuccore/OL372283
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=287
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REFERENCE   1  (bases 1 to 242) 
  AUTHORS   Fang,Y., Baloch,Z., Zhang,W., Hu,Y., Zheng,R., Song,Y., Tai,W. and 
            Xia,X. 
  TITLE     Emergence of Carbapenem-Resistant ST244, ST292, and ST2446 
            Pseudomonas aeruginosa Clones in Burn Patients in Yunnan Province 
  JOURNAL   Infect Drug Resist 15, 1103-1114 (2022) 
   PUBMED   35321081 
  REMARK    Publication Status: Online-Only 
REFERENCE   2  (bases 1 to 242) 
  AUTHORS   Fang,Y. 
  TITLE     Direct Submission 
  JOURNAL   Submitted (25-OCT-2021) Faculty of Life Science and Technology, 
            Kunming University of Science and Technology, Jingming road, 
            Kunming City, Yunnan 650500, China 
COMMENT     ##Assembly-Data-START## 
            Sequencing Technology :: Sanger dideoxy sequencing 
            ##Assembly-Data-END## 
FEATURES             Location/Qualifiers 
     source          1..242 
                     /organism="Pseudomonas aeruginosa" 
                     /mol_type="genomic DNA" 
                     /strain="KB-PA-F19" 
                     /isolation_source="hospital" 
                     /db_xref="taxon:287" 
                     /country="China" 
                     /note="identical sequence found in strains KB-PA-F19, 
                     KB-PA-F7 and KB-PA-F24; 
                     sequence type 244; ST244" 
     gene            <1..>242 
                     /gene="oprD" 
     CDS             <1..>242 
                     /gene="oprD" 
                     /codon_start=2 
                     /transl_table=11 
                     /product="outer membrane porin OprD" 
                     /protein_id="UPX85317.1" 
                     
/translation="MKVMKWSAIALAVSAGSTQFAVADAFVSDQAEAKGFIEDSSLDL 
                     
LLRNYYFNRDGKSGSGDRVDWTQGFLTTYESGFTQGTVGFGVDAFGYLGLKLDGTSD
K 

https://www.ncbi.nlm.nih.gov/pubmed/35321081
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=287
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG11
https://www.ncbi.nlm.nih.gov/protein/2234576997
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TGTGNLPVMNDGKPRDDYSRAGGAVKVRISKTMLKWGEMQPTAPVFAAGGSRLFPQT
A 
                     
TGFQLQSSEFEGLDLEAGHFTEGKEPTTVKSRGELYATYAGETAKSADFIGGRYAITD 
                     
NLSASLYGAELEDIYRQYYLNSNYTIPLASDQSLGFDFNIYRTNDEGKAKAGDISNTT 
                     
WSLAAAYTLDAHTFTLAYQKVHGDQPFDYIGFGRNGSGAGGDSIFLANSVQYSDFNGP 
                     
GEKSWQARYDLNLASYGVPGLTFMVRYINGKDIDGTKMSDNNVGYKNYGYGEDGKHH
E 
                     
TNLEAKYVVQSGPAKDLSFRIRQAWHRANADQGEGDQNEFRLIVDYPLSIL" 
ORIGIN   
 
OprD-F 
  gctcgacctc gaggcaggcc a     
1 gctcgacctc gaggcaggcc acttcaccga gggcaaggag ccgaccaccg tcaaatcgcg 
61 tggcgaactc tatgccacct acgcaggcga gaccgccaag agcgccgatt tcattggggg 
121 ccgctacgca atcaccgata acctcagcgc ctccctgtac ggcgccgaac tcgaagacat 
 
                                                               OprD-R  
                         ccagcgatt ggtcggatgc 

 ggtcgctaa ccagcctacg 
                         tggcatccg accaatcgct 
181 ctatcgccag tattacctga acagcaacta caccatccca ctggcatccg accaatcgct 
    ca           
    gt 
    gg 
241 gg 
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Lampiran 8. Data penelitian 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BEDAH

A1 2 L Urine NB S S S S S S S S S S + + + + + + - + + +
A2 46 L Sputum NB S - I R R R R S S R + + + + + + - + + +
A3 76 L ETT B S S S S S S S S S S + + + + + + - + + +
A4 57 L ETT B S S S R I R R R R I + + + + + + - + + +
A5 40 P Bilasan bronchus NB S S S S S S S S S S + + + + + + - + + +
A6 63 P Bilasan bronchus NB R R R R R R R R R R + + + + + + - + + +
A7 32 L Sputum NB R S R R S R R R R S + + + + + + - + + +
A8 59 L Sputum NB S S S S S S I I S S + + + + + + - + + +
A9 50 L Sputum NB S R I R I R R R R I + + + + + + - + + +

A10 51 L Sputum NB S R I R I R R R R I + + + + + + - + + +
A11 48 P Shunt peritoneal NB S S S S S S - - S S + + + + + + - + + +
A13 49 P Urine NB S S S S S S - - S S + + + + + + - + + +
A16 43 P Swab dasar luka B S S S S S S - - S S + + + + + + - + + +
A17 57 P Cairan vitreous OS B S S S S S S - - S S + + + + + + - + + +
A18 56 P Swab fistula B S S R S R I - - R I + + + + + + - + + +
A19 64 P Sputum NB S S - - R S R R - + + + + + + - + + +
A20 1 L Feces NB S S R S S S S S S S + + + + + + - + + +
A21 58 L Bilasan bronchus NB S S - - S S R R S + + + + + + - + + +
A22 39 L Sputum NB S R S S S R - S S S + + + + + + - + + +
A23 29 L Jaringan B R R R R R R R R R R + + + + + + - + + +
A24 56 L PUS B S S I R S I R R R S + + + + + + - + + +
A25 26 L ETT NB I R I R R R R R R I + + + + + + - + + +
A26 46 L Bilasan bronchus NB S S I S S I R S S S + + + + + + - + + +
A27 40 L Jaringan B S I R R R R R R R R + + + + + + - + + +
A28 62 P Sputum aspirat NB S S I I R S - - S R + + + + + + - + + +
A30 24 P Sputum NB S S S S S S - - S S + + + + + + - + + +
A31 45 P Sputum NB S S S S S S - - S S + + + + + + - + + +
A32 71 P Swab Pus NB S S S S S S - - S S + + + + + + - + + +
A33 73 P Sputum NB S I S S S R - - S S + + + + + + - + + +
A34 62 P Jaringan B S S I I I S - - S I + + + + + + - + + +
A35 55 L Sputum suction NB S S S S S S - - S S + + + + + + - + + +
A36 48 P Urine NB S S I S S S - - S S + + + + + + - + + +
A37 61 L Sputum NB R R I R R R R R R I + + + + + + - + + +
A38 27 P Sputum NB S S R R S S S S S S + + + + + + - + + +
A39 2 L ETT NB S S R S I R R S S S + + + + + + - + + +
A40 56 L Sputum NB S S R S S S S S S S + + + + + + - + + +
A41 56 P Sputum ETT NB S S R R R I R R R R + + + + + + - + + +
A42 48 L Cairan pleura NB I R I R R R R R R S + + + + + + - + + +
A43 4 P Pus B S S S R I S I R R S + + + + + + - + + +
A44 53 L Sputum NB S S I S S S S I S S + + + + + + - + + +
A45 11 L Pus NB S S I S S S R S S S + + + + + + - + + +
A46 61 P Urine NB S S S S S S S S S S + + + + + + - + + +
A47 71 L Bilasan bronchus NB S S S S S S S S S S + + + + + + - + + +
A48 1 P Pus B S S S S S S S I S S + + + + + + - + + +
A49 81 L Sputum NB S S S S S S S S S S + + + + + + - + + +
A50 51 L Pus B S S S S S S S S S S + + + + + + - + + +
A53 10 P Pus B S S S S S S S S S S + + + + + + - + + +
A54 24 P Sputum NB S S I S S S S S S S + + + + + + - + + +
A55 1 L ETT NB S S R R S S S S R I + + + + + + - + + -
A56 1 P Feces NB S S S S S S S S S S + + + + + + - + + +
A57 8 L Feces NB S S S S S S S R S S + + + + + + - + + +
A58 L ETT NB S S I S S S S S S S + + + + + + - + + +
A59 29 P Bilasan bronchus NB S S S S S S S S S S + + + + + + - + + +
A60 63 L Sputum ETT B I R I R R R R R R S + + + + + + - + + +
A61 23 L Sputum NB S S S S S S S S S S + + + + + + - + + +
A62 27 L Jaringan B S S I R R S S S S I + + + + + + - + + +
A65 1 P Darah NB S S S S S S S S S S + + + + + + - + + +
A66 21 L Jaringan B S S S S S S S S S S + + + + + + - + + +
A67 27 L Bilasan bronchus NB R R R R R R R R R R + + + + + + - + + +
A68 39 L Pus B S S R R R S S S S I + + + + + + - + + +
A69 76 L Sputum NB S S S S S S S S S S + + + + + + - + + +
A70 46 L Bilasan bronchus NB S S R R S S S S S S + + + + + + - + + +
A71 27 L Jaringan B S S I R R S S S S I + + + + + + - + + +
A72 54 L Darah NB S S S S S S S S S S + + + + + + - + + +
A73 1 L Pus B S S S S S S S S S S + + + + + + - + + +
A74 61 L Pus NB S S R R S S R S S S + + + + + + - + + +
A75 10 P Sputum B S S S S S S S S S S + + + + + + - + + +
A78 51 P Sputum NB S S S S S S S S S S + + + + + + - + + +
A79 34 L ETT B R R R R R R R R R R + + + + + + - + + +
A80 54 L Pus B S S R R R S S I S R + + + + + + - + + +
A81 49 L Sputum NB I R S S S R R R R I + + + + + + - + + +
A82 2 L ETT NB S S R R S R R R R I + + + + + + - + + +
A83 34 L Bilasan bronchus NB S S S S S S S S S S + + + + + + - + + +
A85 7 L ETT NB R R I R R R R R R R + + + + + + - + + +
A86 72 L Sputum NB S S R S S S S S S S + + + + + + - + + +
A87 56 L Pus B I R R R I R R R R I + + + + + + - + + +
A90 2 L ETT B S S I S S S S S S S + + + + + + - + + +
A92 13 L Feces NB S S S S S S S S S S + + + + + + - + + +
A93 5 P Jaringan B S S S S S S S S S S + + + + + + - + + +
A94 43 L Sputum NB S S R S S S S S S S + + + + + + - + + +
A95 61 L Sputum NB S S R S R S S S S I + + + + + + - + + +
A97 49 L Jaringan B S S I R R S S S S I + + + + + + - + + +
A99 7 L ETT NB R R R R R R R R R + + + + + + - + + +

A101 63 L Sputum NB S S S S S S S S S S + + + + + + - + + +
A102 2 L ETT NB S S I R R S S S R R + + + + + + - + + +
A103 3 P Darah NB S S S S S S S S S + + + + + + - + + +
A104 51 P ETT NB S R S I R R R R I I + + + + + + - + + +
A105 51 L Sputum NB S S S S S I S S S S + + + + + + - + + +
A106 37 L Pus B S S S S S S S S S S + + + + + + - + + +
A107 41 P Cairan sendi B S S S S S S - - S S + + + + + + - + + +
A109 39 L Jaringan B S S I S S R R S S S + + + + + + - + + +
A110 16 L Jaringan B S S I S S S S S S S + + + + + + - + + +
A111 48 L Cairan empiyema NB S S S S S S S S S S + + + + + + - + + +
A112 12 L Pus NB S S R R S R I R R R + + + + + + - + + +
A113 74 L Cairan vitreous B S S S S S S - - S S + + + + + + - + + +
A114 20 L Cairan vitreous B S S S S S S - - S S + + + + + + - + + +
A115 61 L Urine kateter NB S S S S S S - - S S + + + + + + - + + +
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Lampiran 9. Data hasil PCR gen 16S rDNA Pseudomonas aeruginosa   
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Lampiran 10. Data hasil PCR gen 16S rRNA oprD Pseudomonas 

aeruginosa   
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