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Figure 1A: Cloning strategy followed for the construction of plasmid pFS100::kdsA. 
A 533bp DNA fragment was amplified by PCR using oligonucleotides pJETF and pJETR from pJET::kdsA421 positive clones. The PCR product was then digested with BglII enzyme. The 306bp BglII digested DNA fragment was cut from the gel, purified and then ligated into the BglII digested suicide vector pFS100 to construct plasmid pFS100::kdsA306. After ligation pFS100::kdsA306 recombinant plasmid is formed. The plasmid was transformed into E. coli MC1061 competent cells. The oligonucleotides used are designated by the small black arrow. The red block indicates the inserted kdsA gene fragment. The ori represents R6K plasmid origin of replication; mob represents RP4 plasmid oriT region and Amp, Kan- antibiotic resistance genes.
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Figure 1B: Cloning strategy followed for the construction of plasmid pFS100::waaG.

Panel B: A 571bp DNA fragment was amplified by PCR using oligonucleotides pJETF and pJETR from pJET::waaG459 positive clones. The PCR product was then digested with BglII enzyme. The 507bp BglII digested DNA fragment was cut from the gel, purified and then ligated into the BglII digested suicide vector pFS100 to construct plasmid pFS100::waaG507. After ligation pFS100::waaG507 recombinant plasmid is formed. The plasmid was transformed into E. coli MC1061 competent cells. The pink block indicates the inserted waaG gene fragment.


[image: image3]

[image: image4]
Figure 2: DNA sequencing result for pFS100::kdsA recombinant plasmid

Panel A: DNA sequencing result of recombinant plasmid pFS100::kdsA extracted from the colony number 5 is shown in figure A. The complete length of sequence with 846nucleotides was 96% identical to Pseudomonas aeruginosa kdsA gene encoding 2-dehydro-3-deoxyphosphooctonate aldolase protein.
Panel B: DNA sequencing result of recombinant plasmid pFS100::kdsA extracted from the colony number 2 is shown in figure B. The complete length of sequence with 846nucleotides was 92% identical to Pseudomonas aeruginosa kdsA gene encoding 2-dehydro-3-deoxyphosphooctonate aldolase protein.
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Score = 412 bits (456), Expect = 8e-112
Identities = 290/319 (90%), Gaps = 13/319 (4%)

Strand=Plus/Plus

Query 31  CAGCAGTTCTTCGTCAAGCACTACG--ACCCAGGCCGAGCGTTTCC-TCTGCTGCCGCCG
NN T T
Sbjct 442 CAGCCGCTCTTGGTCAAGCACTACGGCACCCAGGCCGAGCGTTTCCATCTGCTGCCGCCG

Query 88  GGGATCAGCC-GGATCGCCGGGCGCCGGCCAACGCCGCGGACGTGCGTGCGGAATTCCGC
ACEREREEEE R e e e e it
Sbjct GGGATCAGCCAGGATCGCCGGGCGCCGECCARCGCCGCGGACGTGCGTGCGGAATTCCGC

Query C-CGAGTTCGGCCTGGAGGAGGACGACCTGCTGCTGGTGCAGATCGGTTCCGGCTTCARG
LR e e e e e e
Sbjct CGCGAGTTCGGCCTGGAGGAGGACGACCTGCTGCTGGTGCAGATCGGTTCCGGCTTCARG

Query ACCAAGAGCCTGGATCGCAGCCTG-AGGCGCTGTCCGCGCTGCCC-AGGCG-TGCGCAGE
TEEREE LERRER R e e AELEEREEE FEREE i
Sbjct ACCARGGGCCTGGATCGCAGCCTGAAGGCGCTGTCCGCGCTGCCCARGGCGTTGCGCAGE

Query C-TCCCCGGCTGATCGCCATCGCCC-~CCCATCCCCAGCCGTTCCTGCCACGGATC-CT
IR NN
Sbjct CGTACCCGGCTGATCGCCATCGGCCAGGACGATCCCARGCCGTTCCTGCTACAGATCGCC

Query TCCCTCGGCGTCAACAACC 336
1 111 1
sbict GCCCTCGGTCTCARCGACE 760
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Figure 3: DNA sequencing result for pFS100::waaG recombinant plasmid

Panel A: DNA sequencing result of recombinant plasmid pFS100::waaG extracted from the colony number 8 is shown in figure A. The complete length of sequence with 1122 nucleotides was 90% identical to Pseudomonas aeruginosa waaG gene encoding UDP-glucose: (heptosyl) LPS alpha-1, 3-glucosyltransferase.
Panel B: DNA sequencing result of recombinant plasmid pFS100::waaG extracted from the colony number 16 is shown in figure B. The complete length of sequence with 1122 nucleotides was 89% identical to Pseudomonas aeruginosa waaG gene encoding UDP-glucose: (heptosyl) LPS alpha-1, 3-glucosyltransferase.
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Figure 4: Strategy followed for the integration of pFS100::kdsA306 plasmid into the chromosome of P. aeruginosa PAO1.  
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Figure 5: Genome location used for designing primers outside the regions of (A) kdsA and (B) waaG genes.

Panel A: The nucleotide sequences of three genes eno, kdsA and pyrG were extracted from the Pseudomonas aeruginosa genome database. The primers (orKdsAF & orKdsAR) were designed outside the region of kdsA gene involving nucleotide sequences from both eno and pyrG.  
Panel B: The nucleotide sequences of three genes waaP, waaG and waaC were extracted from the Pseudomonas aeruginosa genome database. The primers (orWaaGF & orWaaGR) were designed outside the region of waaG gene involving nucleotide sequences from both waaP and waaC.  
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Figure 6: DNA sequencing for the PCR product amplified from cell lysate obtained through Filter mating method.

The PCR product of 2500bp was cut from the agarose gel, purified and then sent for DNA sequencing. The obtained sequences were BLAST searched in the nucleotides database library. From the analysis it was found that the PCR product amplified the regions of the genes encoding enolase (‘eno’ PA3635), CTP synthase (‘pyrG’ PA3637) and kanamycin resistance gene from the cloning vector with sequence similarity of 81%, 92% and 83% respectively. No sequence similarity was found with the disrupted kdsA gene.
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Figure 7: DNA sequencing for the PCR product amplified from cell lysate obtained through filter mating method.

The PCR product of 3000bp was cut from the agarose gel, purified and then sent for DNA sequencing. The obtained sequences were BLAST searched in the nucleotides database library. From the analysis it was found that the PCR product amplified the regions of the genes encoding lipopolysaccharide kinase (‘waaP’ PA5009), heptosyl transferase I (‘waaC’ PA5011) and kanamycin resistance gene from the cloning vector with sequence similarity of 88%, 78% and 78% respectively. No sequence similarity was found with the disrupted waaG gene.
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Figure 8: Pathway diagram of the lipopolysaccharide biosynthesis (LPS) in P. aeruginosa PAO1 showing the KdsA and WaaG enzymatic reactions. 
Table 1: Various interpretation outcomes of the homologous recombination. 
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Both the kdsA and waaG mutants did not grow on both selective cetrimide media and cetrimide media supplemented with ampicillin and kanamycin. This result confirms the gene essentiality of both the genes.   
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Pseudomonas aeruginosa 2-dehydro-3-deoxyphosphooctonate aldolase (kds) gene, complete

cds length=846
Scoze = €73 bits (746), Expect = 0.0

Identities = 402/415 (983), Gaps = 6/415 (1%)
Stzand=Plus/Minus

Query 38  AGATIGTTGTAACCGAAGGAGGAGCCGCGCTCGCAGAGGATCAGGCGGTCGITACCGCT 97
LC CUEECCCEE DD
Sbjct 530 RGGTTGTTGTAACCGARGGAGGAGCCGCGCTCGCAGAGGATCAGGCGGTCGITACCGGCT 471

Query 98  TCCTCGCACTTGGTCAGGATGTGCTTCATCTCCIGGGGCGCGAGGAACTGGGCCTTCTTG 157
ALCECCUEECE T
Sbict 470 TCCTCGCACTIGGTCAGGATGIGCTICATCICCTGRGGCGCGAGGARCTERGCCTICTTE 411

Query 158 ATATTGRTCACCGCGTTGGTCCTGGCCATCGCCACCACCAGGTCGGICTGICGCGAGRGG 217
O
Sbjct 410 ATATTGATCACCGCGTTGGTCCTGGCCATCGCCACCACCAGGTCGGTCTGTCGCGAGAGS 351

Query 218 ARGGCCGGCAGC-GGATGATGTCGCAGACCTCGGCCACCGGCTGGGCCTGGRACGGCTCG 276
CECCCEECEEE DT
Sbjct 350 AAGGCCGGCAGCTGGRTGATGTCGCAGACCTCGGCCACCGGCTGGGCCTGRARCGGCTCE 201

Query 277 TGGACATCGGTGATGACCGGTACCTIGAAGGTCTTCTIGATCTCTTC-AAGATCTTCATT 335
A
Sbjet 290 TGGACATCGGTGRTGACCGGTACCTTGARGGTCTTCTTGATCTCTICGARGRICTICATT 231

Query 336 CCCTCTICCAGGCCCGRACCACGGARCGAGTGGATCGAGGARCGGTTGRCCTIGTCAAA- 394
e
Sbict 230 CCCTCTTCCAGGCCCGRACCACGGAACGAGTGGATCGAGGAACGGTTGECCTIGICGAAS 171

Query 395 CTGG-CTTGARCACATAGGGGATACC--GITTCTCGGCARGARCTACGGATICTT 446
VL DCCCEECECEEEE T U G L
Sbjct 170 CIGGCCTTGAACACATAGGGGATACCGAGTTTCICGGTAACCCGTACGTATICTT 116
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Pseudomonas aeruginosa 2-dehydro-3-deasyphosphooctonate aldolase (kds3) gene, complete
cds length=846.

Score = 598 bits (662), Expect = le-167

Identities = 386/416 (92%), Gaps = 6/416 (1%)

Strand=Plus/Minus
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TCCTCGCACT TGO TCAGGATGTGCTICATCTCCTGOGGCGCGAGGARCTGGECCTICTTG
LECCCECCUE DL
TCCTCGCACTTGGTCAGGATGTGCTICATCTCCTGGGGCGCGAGGAACTGGGCCTTCTTG

ATATTGRTCACCGCGTTGGTCCTGGCCATCGCCACCACCAGGTCCTCRTGTCGCGAGAGG
TCCCCEECCEECCE DT L
RTATTGATCACCGCGTTGGTCCTGGCCATCGCCACCACCAGGTCGGTCTGICGCGAGAGE
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TECCCECCUCT COECCCE L
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R T T e
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[image: image15.png]IAE004091.2]  Pseudomonas aeruginosa PADL, complete genome

Features in this parc of subject sequence:
CTP synthase

Score = 199 bits (220), Expect = le-a7
Tdentities = 132/143 (95%), Gaps = $/143 (3%)
Lus /Mims

Query 521 CCTGOTGGAAGTGGTCGAGGCCCGCGGAGCATCCGTCGTTCGTCGECTGCCAGTTCCACE 580
LT T
Shict 4071004 CCTGOTGGAAGTOGTCGAGGCCC-COBAGCATECGTORTTCGTCCCTRCCAGTTCCACE 4070945

Query 81 COGAGTTCACCTCCACA---CGTAACCGGCCACCCGCTGTTCAGCGGTITCGCGTACGGE 637
I s e
Shict 4070945 COGAGTICACCTCCACACCGCGTOA-TGGCCACCCGCTGTTCAGCGOTTTCOTCACGEC 4070887

Query 638 GCGCTGAANTATTCCGGAAGGC 660
LT
Shict 4070886 GCGCTGAAATATTUCCGGAAGGC 4070864

Features in this parc of subject sequence:
enolase

Score = 71.6 bits (78], Expect = Se-09
Tdencities' = $7/70 (81%), Gaps = 1370 (18%)
Lus/Minus

GTTCGCTOTOCCOCTOCGACOTETSCCOCGTOTECAAGTACARARTCGETCCAGTTECTS 60
LT T T
Shict 4068786 GTTCGCTOTGCCCTCCGAC-~+---CGCCTGTCCARGTACAR ---~--CCAGTTGCTG 4068740

Query 61 CGEATCGMAG 70
T
Shict 4068733 CGCATCGAAG 4068730

Features in this part of subject sequence:

Cloning vector pUCAK linker and kenauycin region

Score = 163 bits (180), Expect = le-36
Tdentities = 125/150 (83%), Gaps = 25/150 (16%)
StrandsPlus/Plus

Query 342  ATCAAGTGAGAAATCACCATGAGTGACGACTACGTTGCGARTCCGGTGAGARTGCGTACG 401
I VT
Sbjct 930 ATCAAGTGAGAAATCACCATGAGTGACGACT- GAATCCGGTGAGARTG- 976

Query 402  GCAAAAGCTTATGCATTTCTCCTGGACTTTCCAGACTTGTTCAACAGGCCAGECATTACG 461
LT LLCLCLC T
Sbict 977  GCAAAAGCTTATGCATTICT- ~TTCCAGACTTGTTCAACAGGCCAGCCATTACG 1028

Query 462  CCCTGTCGTCATCAAAKTCACTCGCATCAA 491
L

sbjce 1029
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1 11 TECLUUEEEEEEL g [ 1
GGGATCAGCCAGGATCGCCGGECGCCGGCCARCGCCGCGEACGTGCGTGCGGARTTCCGE

---GAGTTCGGCCTGGAGGAGGACGACCTGCTGCTGGTGCAGATCGGTTCCGGCTTCARG
AEEEREEEEEE R e e e e e e e e i
CGCGAGTTCGGCCTGEAGGAGEACGACCTGCTGCTGETGCAGATCGETTCCGECTTCARG
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Features in this parc of subject sequence:
Lipopolysaccharide kinase Uash

Score = 176 bits (194), Expect = ze-40
Taentities = 128/145 (s6%), Gaps + 4/145 (2%)
StrandeFlus Minus

Query 1 TCGGACTEACGCGTCCARCGTAGCTACGETTCCT-COCACGAACGTECGECGECEGTTRE | 59
AL L T A
Shjct $628022 TCGGACTGACGCGTCGCGACAAGCTACCCTTCCTGEGEACCTATTTCCGECERLCRTTOE 5627963

Query 60 (GOGAGATACTGCGEGACGA--CCOGCCCACTOCGTCTCATECAMMGCAAGECCCARARA 117
LT G0 G0 T T T
Sbjct $627962 GOGAGATACTOCGCGACGAGGLCOOCCTOCTS-GCCTOGATGOAACGCAAGECCARAMA 627904

Query 118 CTCTACGAACGCAAGCAGCOTTACG 14z
T
Spjct 5627903 CTCTACGAACGCAAGCAGCGTTACG 5627878

Cloning vector pUCAK Linker and kanamyein region

Score = 96.9 bits (106), Expect = le-16
Tdenticies = 103/131 (78%), Gaps = 19/131 (14%)
Strand-pius/Flus

Query 461  ACTCTCAAGGCGTAACACCGCTGTTGATCGGCTACT-TTCGATGTAAC--ACTCGTGCAC 517
T L L F TG T L
Shyct 3544 ACTCTCAAGGA-TCTTACCGETGTTGA---GKTCCAGTTCGATGTAACCCACTEGTECAC 3599

Query S18  ~--ACTGATCTTCAGCATTCTT-------ACCAGCGTTTCTGGTCACCAMARACAG A 565
VT 1 LT
Shict 3600 CCAACTATCTTCACCATCTITTACTTICACCAGCGTTTCTGGTACCAARACASGA 3659

Query S8 GOCAMMTSCC 576
T
Shact 3660 COCAAMATGCC 3670

Featuzes 1n this part of subject sequence:
heptosyltransferase T

Score = 39.2 bits (32), Expect = 4.3
Tdenticies = 41/52 (184), Gaps = 4/32 (1%)
Strand=plus/Minus

Quesy 21

I N R TN
Sbjct 5630749 GGTG-GTGGAGGRAGGTTICGCCGAGATICCCGCCTGGCRTCCGGORETGRE 5630699
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