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1 

 
 

 

P51_BP3_25 

(15aa) 
 

 

 
 

 

L P R I F I E 
L A Q H Q A 

R V 

 

 

histidine kinase 

[Pseudomonas sp. 

BRH_c35] 

Sequence 

ID: gb|KJS26770.1| 

 

 

 

Id=10/12(83%) Gaps=0/12(0%) Length=1238 

 

Query  1    LPRIFIELAQHQ  12 

            L RIFIELA H+ 

Sbjct  960  LERIFIELARHE  971 
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P51_BP3_47 

(134 aa) 
 

 

 

 

 
S A K Y K E 

T R L K E K 

E D A L T R 
T E L E T L Q 

K Q K K V K 

K P K P E F P 
V Y T P L E T 

T Y I Q S Y D 

H G T S I E E 
I E E Q M D 

D W L E N R 

N R T Q K K 
Q A P E W T 

E E D L S Q L 

T R S M V K 
F P G G T P G 

R W E K I A 

H E L G R S 
V T D V T T 

K A K L A A 

A L E 
 

 

 

 

 

 

 

 

dnaJ homolog 

subfamily C member 1 

precursor [Homo 

sapiens] 

Sequence 

ID: NP_071760.2 

 

 

Id= 123/127 (97%)  Gaps=4/127 (3%) Length= 554 
 

 

Query  2    

AKYKETRLKEKEDALTRTELETLQKQKKVKKPKPEFPVYTPLETTYIQSYDHGTSIEEIE  61 

            

AKYKETRLKEKEDALTRTELETLQKQKKVKKPKPEFPVYTPLETTYIQSYDHGTSIEEIE 

Sbjct  250  

AKYKETRLKEKEDALTRTELETLQKQKKVKKPKPEFPVYTPLETTYIQSYDHGTSIEEIE  309 

 

Query  62   

EQMETDDWLENRNRTQKKQAPEWTEEDLSQLTRSMETVKFPGGTPGRWEKIAHELGRSVT  121 

EQM DDWLENRNRTQKKQAPEWTEEDLSQLTRSM  VKFPGGTPGRWEKIAHELGRSVT 

Sbjct  310   

EQM-DDWLENRNRTQKKQAPEWTEEDLSQLTRSM--VKFPGGTPGRWEKIAHELGRSVT  365 

 

Query  122  DVTTKAK  128 

            DVTTKAK  

Sbjct  366  DVTTKAK  372 

 

http://www.ncbi.nlm.nih.gov/protein/780823251?report=genbank&log$=protalign&blast_rank=22&RID=JKZ2HZHV014
https://www.ncbi.nlm.nih.gov/protein/21361912?report=genbank&log$=protalign&blast_rank=8&RID=6XEAJWPN014
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P51_BP3_104 

(20 aa) 
 

 

 
 

 

 
P Y V G M V 

A T T S P P S 

P P P A V T T 
 

 

 

 

 

lytic transglycosylase 

[Burkholderia cepacia] 

Sequence 

ID: ref|WP_059730606.1| 

 

Id=9/10 (90%), Gaps=0/10 (0%) Length=412 

 

Query  8    TTSPPSPPPA  17 

            TTSPPS PPA 

Sbjct  364  TTSPPSNPPA  373 
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P51_BP3_129 
(16aa) 

 

 
 

 

 

 

 
 

A G I S R E L 

V D K L A A 
A L E 

 

 
 

 

 

 

 

Chain A, Pseudomonas 

Aeruginosa Metap, In Mn 

Form 

Sequence ID: pdb|4FO7|A 

 

 

 

 

 

 

 

 

Id=11/11 (100%) Gaps=0/11(0%) Length=280 

 

Query  6    ELVDKLAAALE  16 

            ELVDKLAAALE 

Sbjct  264  ELVDKLAAALE  274 
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P51_BP3_228 

(23 aa) 
 

 
 

 

 
 

 

 

 

 

 

R D P Q C 

W R W D L 

V R G V W 

V T G T D P 

S W 
 
 

 

 
 

 

 

 

 

 

ABC transporter 

permease 

[Pseudomonas 

aeruginosa] 

Sequence 

ID: ref|WP_033938298. 

1| 

 

 

 

 

 

 

 

 

 

 

Id=7/10 (70%) Gaps=1/10 (10%) Length=377 

 

Query  6    WRWDLVRGVW  15 

            WRWD V G W 

Sbjct  369  WRWDNVKG-W  377 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/protein/981525596?report=genbank&log$=protalign&blast_rank=4&RID=J293JGBR015
http://www.ncbi.nlm.nih.gov/protein/520728635?report=genbank&log$=protalign&blast_rank=2&RID=HZHD2SJB015
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P51_BP3_250 
(16aa) 

 
 

 
 

 

 
 

 

S R N C V N 
T W V F L N 

L M Q D 

 
 

 

 

 

 

Beta-lactamase 

[Burkholderia cepacia 

GG4] 

Sequence 

ID: gb|AFQ51711.1| 

 

 

 

 

Id=7/10(70%) Gaps=0/10(0%) Length=301 

Query  7    TWVFLNLMQD  16 

            T VF NL QD 

Sbjct  262  TLVFANLIQD  271 
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P51_BP3_252 

(29 aa) 
 
 

 

 
 

 

 
 

 

 

 

R D T G N S 

I F L S N G 

R R Y A L 

K F G W D 

T Q F S F I 

F 
 

 

 
 

 

 

gamma-

glutamyltranspeptidase 

[Pseudomonas 

fluorescens] 

Sequence 

ID: ref|WP_042609239.

1| 

 

 

 

 

 

Id=10/12 (83%) Gaps=1/12 (8%) Length=575 

 

 

Query  1    RDTGNSIFLSNG  12 

            RD G SIFLSNG 

Sbjct  189  RDSG-SIFLSNG  199 
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P51_BP3_254 
(18aa) 

 
 

 

 
 

 

 

 
 

G K Y N S T 

F T S S I I H 
N K N M K 

 

 

 

porin [Burkholderia 

cepacia] 

Sequence 

ID: ref|WP_060349386.1| 

 

 

Id=8/11(72%) Gaps=0/11(0%) Length=399 

 

Query  1    GKYNSTFTSSI  11 

            G Y+ TF SSI 

Sbjct  234  GSYDGTFASSI  244 
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P51_BP4_718 

( 66 aa) 
 
 

 

 

 

V A T A Q 

T R L R S Y 

S C A S L R 

F S S A 

T MS D K P 

D M A E I E 

K F D K S K 

L K K T E T 

Q E K N P L 

P S K E T I 

E Q E K Q 

A G E S 
 

 

 

 

 

 

 

 

 

TMSB4X protein, 

partial [Homo sapiens] 

Sequence 

ID: gb|AAH61586.1| 
 

 

 

Id=65/65 (100%) Gaps=0/65 (0%) Length=65 

Query  2   

ATAQTRLRSYSCASLRFSSATMSDKPDMAEIEKFDKSKLKKTETQEKNPLPSKETI

EQEK  61 

                 

ATAQTRLRSYSCASLRFSSATMSDKPDMAEIEKFDKSKLKKTETQEKNPLPSKETI

EQEK 

Sbjct  1    

ATAQTRLRSYSCASLRFSSATMSDKPDMAEIEKFDKSKLKKTETQEKNPLPSKETI

EQEK  60 

 

Query  62  QAGES  66 

                 QAGES 

Sbjct  61   QAGES  65 

 

 

http://www.ncbi.nlm.nih.gov/protein/402251258?report=genbank&log$=protalign&blast_rank=56&RID=J1RJAG94015
http://www.ncbi.nlm.nih.gov/protein/756160733?report=genbank&log$=protalign&blast_rank=58&RID=YVPHFDZJ014
http://www.ncbi.nlm.nih.gov/protein/756160733?report=genbank&log$=protalign&blast_rank=58&RID=YVPHFDZJ014
http://www.ncbi.nlm.nih.gov/protein/982188034?report=genbank&log$=protalign&blast_rank=4&RID=J47GC5RD014
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.32295,3,85
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.32295,3,91
http://www.ncbi.nlm.nih.gov/protein/112180565?report=genbank&log$=protalign&blast_rank=5&RID=ZP26UCT7014
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P197_BP4_762 
(9 aa) 
 

 
 

 

 

 

I Q H Q H L 

G Q I 
 

 

 
beta-ketoacyl-ACP 

reductase [Pseudomonas 

aeruginosa] 
Sequence 

ID: WP_034004244.1 

 

Id=7/8 (88%) Gaps=1/8(12%) Length=247 

 

Query  1   IQHQHLGQ  8 

           IQ QHLGQ 

Sbjct  76  IQ-QHLGQ  82 
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P197_BP4_775 
( 27 aa) 

 

 

 

 
 

 
 

 

 

 
 

 

V D K S V 

L L S L G R 

K K Y G A 

V G S L S Q 

S T G G H 

 

 

 

 

 

 
 

 
 

 

conjugal transfer 

protein [Pseudomonas 

aeruginosa] 

Sequence 

ID: WP_044265747.1 

 

 

 
 

 

 

 

 

Id=10/14 (71%) Gaps=1/14 (7%) Length= 609 

Query  2    DKSVLLSLGRKKYG  15 

            DKSV LSL  K YG 

Sbjct  226  DKSVRLSL-TKNYG  238 
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P197_BP4_805 
(19 aa) 
 

 

 

 

 

 

 

 

 

 

 

 

S L G A M 

V C L H S V 

P S H K A T 

W I 
 

 

 

 

 

hemolysin D 

[Burkholderia cepacia] 

Sequence 

ID: ref|WP_060377052.

1| 
 

 

 

 

Id= 7/12 (58%) Gaps=2/12 (16%) Length=402 

 

Query  10   SVPSHKAT--WI  19 

            SVP + AT  WI 

Sbjct  299  SVPAQNATGNWI  310 
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P197_BP4_830 
(8aa) 
 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

Y M C F S L 

P P 
 

 

 

 

 

TetR family transcriptional 

regulator [Burkholderia 

cepacia] 

Sequence 

ID: ref|WP_043185598.1| 

 

 

 

Id=6/8(75%) Gaps=0/8(0%) Length=209 

 

Query  1    YMCFSLPP  8 

            YM  SLPP 

Sbjct  201  YMSASLPP  208 

 
 

https://www.ncbi.nlm.nih.gov/protein/730388395?report=genbank&log$=protalign&blast_rank=24&RID=6ZMFWDDM014
https://www.ncbi.nlm.nih.gov/protein/763409222?report=genbank&log$=protalign&blast_rank=41&RID=6XG9R0BS015
http://www.ncbi.nlm.nih.gov/protein/982512949?report=genbank&log$=protalign&blast_rank=15&RID=J1HTXNRE015
http://www.ncbi.nlm.nih.gov/protein/982512949?report=genbank&log$=protalign&blast_rank=15&RID=J1HTXNRE015
http://www.ncbi.nlm.nih.gov/protein/759464272?report=genbank&log$=protalign&blast_rank=23&RID=J284PD15014
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P197_BP4_834 
(34aa) 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

G I T S A R L 

G T G T G E 
R L R S G C 

V Q G L V G 

M G R P V D 
R A C 

 

 
 

 

 

 

AMP-dependent 

synthetase [Burkholderia 

cepacia] 

Sequence 

ID: ref|WP_048244810.1| 

 

 

 

 

 

 

 

Id=13/18(72%) Gaps=0/18(0%) Length=490 

 

Query  14   RLRSGCVQGLVGMGRPVD  31 

            RL S C +G+V  GRP+D 

Sbjct  305  RLDSYCFEGVVAPGRPID  322 

 

 

 

 

 

 

 

 

 

 

15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

P197_BP4_898 
(17aa) 
 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 
D L S S E V 

A T H Q P I I 
A C L P 
 

 

 

AraC family 

transcriptional regulator 

[Burkholderia cepacia] 

Sequence 

ID: ref|WP_059486090.1| 

 
 

 

 

 

 

 

 

 

 
Id=7/8 (88%) Gaps=0/8 (0%) Length=342 

 

Query  4   SEVATHQP  11 

           SEVATH P 

Sbjct  76  SEVATHPP  83 
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P197_BP4_925 
(49aa) 
 

 

 

 

 

 
 

 

 

 

 
D A P S P L P 

E T T E N V 

V C A L G L 
T V G L V G I 

I I G T I F I I 

K G V R K S 
N A A E R R 

G P L 
 
 

 

 

 

 

 

 

HLA-DR alpha [Homo 

sapiens] 

Sequence 
ID: gb|AAO23887.1|AF48

1359_1 

 

 

 

 

 

Id=49/49(100%) Gaps=0/49(0%) Length=50 

Query  1   DAPSPLPETTENVVCALGLTVGLVGIIIGTIFIIKGVRKSNAAERRGPL  49 

           DAPSPLPETTENVVCALGLTVGLVGIIIGTIFIIKG+RKSNAAERRGPL 

Sbjct  2   DAPSPLPETTENVVCALGLTVGLVGIIIGTIFIIKGLRKSNAAERRGPL  50 

 

http://www.ncbi.nlm.nih.gov/protein/851990916?report=genbank&log$=protalign&blast_rank=1&RID=J1VC2073014
http://www.ncbi.nlm.nih.gov/protein/981267459?report=genbank&log$=protalign&blast_rank=4&RID=J1V586RV014
http://www.ncbi.nlm.nih.gov/protein/27777543?report=genbank&log$=protalign&blast_rank=4&RID=DGCRPWFG015
http://www.ncbi.nlm.nih.gov/protein/27777543?report=genbank&log$=protalign&blast_rank=4&RID=DGCRPWFG015
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P197_BP4_926 
(16 aa) 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

V T L M R 

Q R 

V M M M G 

R H T T 

 

 

 

 

 

 
 

 

Signal transduction 

histidine-protein 

kinase/phosphatase 

[Pseudomonas aeruginosa] 

Sequence 

ID: emb|CRQ82296.1| 

 

 
 

Id=7/9 (78%) Gaps=0/9(0%) Length=110 

 

Query  4   MRQRVMMMG  12 

           MR+RV+MMG 

Sbjct  76  MRERVLMMG  84 

 

 

 

 

 

 

18 

 

 

 

 

 

 

 
 

 

 

P197_BP4_952 
(12) 
 

 

 

 

 

 

 

 

 

 
 
S A T S S L A 

V Y S I L 

 

 

 

NADH dehydrogenase 

subunit 1 (mitochondrion) 

[Homo sapiens] 

Sequence 

ID: gb|AFA28546.1| 

 

 

 

Id=11/11(100%) Gaps=0/11(0%) Length=316 

 

Query  2    ATSSLAVYSIL  12 

            ATSSLAVYSIL 

Sbjct  105  ATSSLAVYSIL  115 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19 

 

 

 

 

 

 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

P197_BP4_1109 

(213 aa) 
 

 

 
 

 

 

 

 

 

 

 

K I D R L D 

G A H A P E 

L T K K V Q 

R H A S S G 
S F L P S A N 

E H L K E D 

L N L  R L K 
K L T H A A 

P C M L 

F M K G T P 
Q E P R C G 

F S K Q M V 

E I L H K H N 
I Q F S S F D 

I F S D E E V 

R Q G L K A 
Y S S W P T 

Y P Q L Y V 

S G E L I G G 
L D I I K E L 

E A S E E L D 

T I C P K A P 
K L E E R L 

K V L T N K 

A S V M L 
F M K G N K 

Q E A K C G 

F S K Q I L E 
I L N S T G V 

E Y E T F D I 

L E D E E V 
R Q G L K A 

 

 

 

 

 

 

 

 

Thioredoxin-like 

protein [Homo sapiens] 

Sequence 

ID: emb|CAA09375.1| 

Id=205/206 (99%) Gaps 206/206 (0%) Length=335 

 

Query  1    

KIDRLDGAHAPELTKKVQRHASSGSFLPSANEHLKEDLNLRLKKLTHAAPCMLFMKGTPQ  

60 

            

KIDRLDGAHAPELTKKVQRHASSGSFLPSANEHLKEDLNLRLKKLTHAAPCMLFMKGTPQ 

Sbjct  96   

KIDRLDGAHAPELTKKVQRHASSGSFLPSANEHLKEDLNLRLKKLTHAAPCMLFMKGTPQ  

155 

 

Query  61   

EPRCGFSKQMVEILHKHNIQFSSFDIFSDEEVRQGLKAYSSWPTYPQLYVSGELIGGLDI  

120 

            

EPRCGFSKQMVEILHKHNIQFSSFDIFSDEEVRQGLKAYSSWPTYPQLYVSGELIGGLDI 

Sbjct  156  

EPRCGFSKQMVEILHKHNIQFSSFDIFSDEEVRQGLKAYSSWPTYPQLYVSGELIGGLDI  

215 

 

Query  121  

IKELEASEELDTICPKAPKLEERLKVLTNKASVMLFMKGNKQEAKCGFSKQILEILNSTG  

180 

            

IKELEASEELDTICPKAPKLEERLKVLTNKASVMLFMKGNKQEAKCGFSKQILEILNSTG 

Sbjct  216  

IKELEASEELDTICPKAPKLEERLKVLTNKASVMLFMKGNKQEAKCGFSKQILEILNSTG  

275 

http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.32186,1,67
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.32186,1,72
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.32186,1,73
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.32186,1,74
http://www.ncbi.nlm.nih.gov/protein/872637533?report=genbank&log$=protalign&blast_rank=1&RID=70V77AXD013
http://www.ncbi.nlm.nih.gov/protein/375066228?report=genbank&log$=protalign&blast_rank=84&RID=JM9XM1JX014
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.3612,1,115
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.3612,1,118
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.3612,1,133
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.3612,1,217
http://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.3612,1,220
http://www.ncbi.nlm.nih.gov/protein/3646128?report=genbank&log$=protalign&blast_rank=2&RID=YVUJX3SF01R


Y S N W P S 

L R P H S S 
N  
 

 

 

 

 

 

 

 

 

Query  181  VEYETFDILEDEEVRQGLKAYSNWPS  206 

            VEYETFDILEDEEVRQGLKAYSNWP+ 

Sbjct  276  VEYETFDILEDEEVRQGLKAYSNWPT  301 

 

 

 

 

 

 

 

 

 

20 

 

 

 

 
 

 
P197_BP4_1114 

(29aa) 
 

 

 

 

 
 
 

 

 

 

 
 
 

L R P P N N P 

P P N T N Y 
L T P T P H N 

H G K P T P 

L I Q 

 

peptide ABC transporter 

substrate-binding protein 

[Burkholderia cepacia 

complex] 
Sequence 

ID: gb|ALB12327.1| 
 
 
 
 
 
 

 

Id=13/26(50%) Gaps=5/26(19%) 

 

Query  3    PPNNP-PPNT-NY---LTPTPHNHGK  23 

            P  NP PPNT  Y     P PH+  K 

Sbjct  325  PATNPYPPNTWSYAKSIAPYPHDPAK  350 

 

 

 

Supplementary Table S1. Full length of sequence analysis of top 20 CF phage clones using 

NCBI BLAST. 

 

 

http://www.ncbi.nlm.nih.gov/protein/923101042?report=genbank&log$=protalign&blast_rank=30&RID=HZFJX004015

