Appendix A

Nucleotide sequence of lip gene of P. fluorescens

LF primer

1|CIGCEE GRGNGA TGR CAGCTG GGATIGATCCCT T
a7
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1537 G GGC GAG CIC ARG CTT GAR GGT
1633| ARG CCT ATC CCT ARC CCT CTC CTC 66T CTC GAT TCT ACG CBT ACC GGT CAT CAT CAC CAT CAC AT TGA GTT TAA ACE GTC 1CC AGC TT@ GLT 611
1729|TGE CGA TA \l/
—
LR primer

Figure I: Nucleotide sequence of lip gene in vector p2T-lip (shaded box). The LF and LR
primers used in lip gene PCR amplification from P. fluorescens are underlined in red and
the flanking nucl eotide sequence of the pPBAD-202 TOPO vector is underlined in black.
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Appendix B

Multiple sequence aligment of lip gene

| AAAZSEIE | HGIFDYFNLGTEGIETLFADANATI TLYSYHIL DI GF AV GTOHNGLGLGLPATLWGALLGS o0

| lip ATCC13525] HGIFDYFMNLGTEGIEALFADAMATI TLYS YHNLDNGEF A GVOHNGLGLGLPATLWGALLGS 60

|EAEG4913 | MGV FDYFNLGTEGIEALF ADAMATI TLY TYHIL DG AV GTOHNGLGLGLPATLWGALLGS o0

|CAV493 69| HGIFDYFMNLGTEGIEALFADAMATI TLY TYHNLDNGF AV GVOHNGLGLGLPATLWGALLGS 60
R X

| AAAZSEIE | TDEOGVIFGIFWNFDIEKAALEAVOEAGWTE ISASALGTYAGEVDARGTFFGEEAGYTTAD 120

| lip ATCC13525] THEQGVIFGIPWNFDIEFAALEAVONAGWTP ISASTLGYGGEVDARGTYFGEEAGYTTAD 120

|EAEG4913 | TGV IFGIFWNFDIEKAALEAVOQAGWTE IRASTLGY TGEVDARGTFFGEEAGYTTAD 120

|CAV493 69| TDEQGVIPGLPWNPDIEKAALD AVOEAGWTP ISASTLGYGGEVDARGTFFGEEAGYTTAD 120
FaE R E R A AR s AR TR TR TR TR H s R T s AHFRFT KF s FHT FEA TR G AT A A AR ER TR TR

| AAAZSEIE | VEVLGEYDDAGELLEIGIGFRGTSGPRETLISDIIGDLISDLLAALGRPEDYAFNYAGELF 180

| 1ip ATCC13525] VEVLGEYDDAGELLEIGIGFRGTSGPRETLISDI IGDLVIDLLAALGPEDYAFNYAGELF 180

|BEAEG4913 | VEVLGEYDDAGELLEIGIGFRGTSGPRETLVIDI IGDLVIDLLAALGPEDVANNYAGEALAF 180

|CAV493 69| VEVLGEYDDAGELLEIGIGFRGTSGPRETLISDI IGDLVIDLLAALGPEDYAFNYAGELF 180
R R X

| ABAZDTTE | GGLLENVADY AGAHGLTGEDMYWEGHSLGGLAYNSHADLSHNTETAGF TEDANYVATASFT 240

| lip ATCC13525] GGLLENVADYARAHGL TGEDVWEGHELGSLAYNSHADLITHNENIGF Y TDANYVATASFT 240

|BEAEG4913 | GELLENVADYASAHGLIGHDE WY IGHSL GGLAYN S HADLISSEWAGEF TODANYLAYASPT 240

| CAY493 69| GGLLENVADY A AHGLAGEDM LV GHELGGLAYNSLADLEVHETGGF TEDAHYVATASZPT 240
FEEREREENES AR T R s B A s ARTRARFRATERF g FXTE FT T A X AEAEAS

| ABAZDTTE | QS AGDEVLNIGYENDPFYFRALDGESFNLSSLGVHDEPHESTTDH IVIFNDHYASTLWIVL 300

| 1ip ATCC13525] O AGDEVLNIGYENDPWFRALDGESFNLEELGVHDEPHES TTDH IVEFNDHYASTLWIVL 300

|BEAEG4913 | QS AGDEVLNIGYENDFYFRALDGESFNWSS LGVHDEPHESTTDH IVIFNDHYASTLWINVL 300

|CAY493 69| O AGDEVLNIGYENDPWFRALDGESFNLEELGVHDEPHES TTDH IVEFNDHYASTLWIVL 300
e A R R ]

| AAAZ5E82 | PFSIVNLP TUWIHLPTAYGDGHNTRILESGF YD ONTRDS TV IVANLIDPARANTIIVODLINE 360

| 1ip ATCC13525] PFEIVNLPTWWIHLPTAYGDGHTRILDEGF YDOMTRDS TV IVANLEDPARATTIVQDLIE 360

|BEAEG4913 | PFSITHNLPTWISHLPTGYGDGNTRILEIGF VGONIRDSTIIVANLIDPARATTIVODLINE 360

|CAY493 69| PFEIANLPTWLIHLPTGYGDGHTRIVESGF YEQUSRDATV IVANLIDPARANTINVQDLIE 360
FEEE  AARER;ATART _ AARARNAAG: s AXNT SR ST S FEFFATRTAAT AAARATAS

| AAAZSEEE | NAEPHEGHNTF ITGEDGHNDL TOGGHNGADF IEGGEGHND T TRDNSGHNTFLF 3GHF GNDEVIG 420

| 1ip ATCC13525] NAEPHEGHNTF IIGEDGHNDL IOGGEGADF IEGGEGND T TREDNEGHNTFLF 2GOFGNDEVIG 420

|BEAEG4913 | NAEPHEGDTYIIGEDGHNDL IGGEGADF IEGGEGHND T IRDISGHNTFLF3GPFGODEIIG 420

| CAT43369| NAEFPHEGHNTF IIGSDGDDL IOGGEGYDF IEGGEGND TLEDNIGHNTFLF3GHF GODEVIG 420
FRERER T g HawA TR wAAAww v wpasfravsw s aw weErEesawn A wwwA

| AAAZSEEE | TOPTDELVFEDVOGITDLEDHARWVGAD TVLTFGADSVTLYVGVGHGGLWTEGVWIG 476

| 1ip ATCC13525| TOTTDELVFODVOGITDLEDHAKWVGAD TVLTF GADSVTLYVGVGHGGLWADGIZIG 476

|BEAEG4913 | TOATDELVFRDVDGIADYRDHAKWVGGD TVISFGADSVTLYV GV --VELIGEGIVIG 474

| CAT43369| TOLTDELVFEDVOGIVDYREH-——--GGD TV ISVGGDSVTLYV GV I -GGLG-—-EVVIG 469

TH OAFIAFTAFaFF AT W F W L T H ww

Figure II: Lipase protein sequence aignment by ClustalW between four different P.
fluorescens strains BW25 (accession no.. CAY49369.1), KB700A (accession no.:
BAB64913.1), B52 (accession no.: AAA25882.1) and ATCC 13525 (in this study).
Homology of substrate-binding domain among the P. fluorescens strains was showed in
black box and glycine-rich consensus sequence showed in red box. “*” denoted nucleotides
are identical, “:” denoted nucleotides are conserved substitutions, “.” denoted nucleotides

are semi-conserved substitutions.
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Appendix C
Nucleotide sequence of phaC1 gene from P. putida

C1F primer

1|NNG GAT CGT ACC TGA CGC TTT TAT CGC AAC TCT CTACTG TTT CTC CAT ACC CGT TTT TIT GGG CTA
97|ATA TAC ATA CCC ATG GGC TCT GGA TCC GGT GAT GAC GAT GAC AAG CIC GCC CIT

2GG G5C GAG CTT GAZ GGT ARG CCT ATC CCT ARC CCT CTC CTC GGT

CIR primer

Figure I11: Nucleotide sequence of phaC1l genein vector pT-phaC1 (shaded box). The C1F
and C1R primers used in phaC1 gene PCR amplification from P. putida are underlined in
red and the flanking nucleotide sequence of the pPBAD-TOPO vector is underlined in black.
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Appendix D

Multiple alignment of the phaC1 synthase
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MENENNDELOQRQASENTLGLNPYVIGIRREEDLLASARTVLECAVREOPLHIAEHVAHF GLEL
MENENNDELQROQASENTLGLNPYVIGIREKDLLIS AR TVLEQAVREOPLHIAKHVAHF GLEL
MENENNDELOQRQASENTLGLNPYVIGIRREEDLLASARTVLECAVREOPLHIAEHVAHF GLEL
MEQFNNNELPEQAAENTLNLN PV IGIRGEDLL TS ARMVLLQAVREOPLHZARHVAHFZLEL

FHRpEEK EE s EEpREEE KEEAFEAFE AFRFAEE FE FREAAEAAEHR FAEHRAE, KEF

FNVLLGEIZLAFPDIDDERFNDP AWSNNPLYRRYLOTYLAWREELQD WV ISIDLAP QD ISE
FNVLLGESSLAPDSDDEREFNDP AWMSHNPLYRRYLOTYLAWREELODIVES3DLEPODIZE
FIWVLLGESSLAFESDDREEFNDP AWSHNPLYRRYLOTYLAWEEELODWIGHIDLEFODISE
FINVLLGOSELRPGDDDEREFSDP AWM ONPLYERYHOTYLAWMREELHSWISHIDLEPQDIZE

FEFRFTXEX X L % FREELT FXLETR AR EL XL F7ETTXELELENS  Fy, FTEETEELEES

GOFVINLMTEAMAPTHNTLSNF ALVERFFETGGESLLDGLSNL AED VN GGHE 30V D A
GOFVINLHMTEAMAPTHNTLINF ALVERFFETGGESLLDGLINL AED VNG GHE 30V D L
GOFVINLMTEAMAPTHNTLSNF ALVERFFETGGESLLDGLSNL AEDLVNNGGHE 30V D A
GOFVINLLTEAMSPTHNILANF ALVERFFETGGESLLDGLGHL AEDLVNNGGHP 30VD D A

L B B e S B e

FEVGFNLGTIEGAVVYRENDVLELIOQVAP ITEOVHARPLLVVPPOQINEF YWFDLEPEESL A
FEVGFNLGTREGAVVYRNDVLEL IQVIP ITEQVHARPLLVVEPPOINEF YWFDLAPEESL AL
FEVGFNLGTIEGAVVYRENDVLELIQVEP ITEQVHARPLLVVPPOINEF YWFDLEPEESL A
FEVGFNLATTEGAVVFRNDVLELIQVRP ITESVHERPLLVVPPOINEF YWFDLSFDESLA

L B B e S e e B

EFCLEZQOOTF ITSWENF TEAQREWGLETYIDALKEAVDAVLEITGIEDLINALG GizT
RFCLEIQOOTF ITSWENF TEAQREWGLSTY IDALKEAVDAVLS ITGIEDLITALG FizI
EYCLEIQOOTF ITSWENF TEACRENGLETY IDALKEAVDAVLAITGIEDLNALG GixT
RFCLENGVOTF INSWENF TEIQREWGLTTY IEALKEATIEVVLS ITGIEDLINLLG FizI

FrEHEE,  KEEHRAKREEEE A A AERAF A F R R A F R A g FR AAEREERE  AE A

TCTALVGHY AATGENENVI AL TLLV VLD TTHDNOV ALFVDEQTLEAAERHITOAGVLEGS
TCTALVGHY AATGENFVNAL TLLYV VLD TTHDN OV ALFVDEQTLEAAERHIYOAGVLEGS
TCTALVGHY AALGENFENVI AL TLLV VLD TTHDNOV ALFVDEQTLELAERHITOAGVLEGS
TTATLWGHYVASGEKEWNAF TOLVSVLDFELNTOVALF ADEETLELAERRETOSGVLEGE

o gWEEAEN F AW AEAS g FEAAEAN T EEHEE AW FAAATAAT AT F g FFANAT
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EMAFEVFAWHEFNDL IWN Y W YLLGHNEPPVFDILFWHHND TTRLF AAFHGDLIEHF ESINE
EMAFVFAWTHEPNDL INN Y IV YLLGNEPPVFD ILFWMND TTRELP AAFHGDL TEMF EZNP
EMAFEVFAWHEFNDL IWN Y W YLLGHNEPPVFDILFWHHND TTRLF AAFHGDLIEHF ESINE
DMAFVFATHEPNDL IWNN YV YLLGHNOPPAFD ILYWNND TTRELP AALHGEFVELF EZNP
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LTRFDALEVCGTAIDLEQVECDITILAG
LTRFDALEVCGTAIDLEOVECD ITILAG
LTRPDALEVCGTPIDLEQVECDIVILAG
LNRFGALEVIGTPIDLEOVTCDF VCVAGL
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ITPWPSCYRIAHLFGGEIEFVLING
ITPWP3ICYRIAHLFGGEIEFVLING
ITPUQICYREAHLFGGEIEFVLIENS
ITPWEICYESARLLGGECEF ILING
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P.putidaKTz 440 QA ILNPPGNPEARFMTGADEPGDPVANQENATKHADSWWLHWOSWLGERAGALEEAPTREL 540
P.putidaPGAl CSILNPPGHNPEARFMTGADEPGDPVANQEN ATEHADSWWLHWOSWLGERAGAVEEAPTEL 540
P.oleovorans QA ILNPPGNPEARFMTGADREPGDPVANQENATEHADSWWLHWOSWLGERAGELEEAPTREL 540
P.aeruginosaPill CSILNPPGHNPEARFMTHPELFAEPEANLEQAGEHADSWTLHWOOWLAERSIGETEEAPASL 540
FEXFXFTEXRRFTAETRNRAE | 0 & 0% FF Fedh FFAAEERALEEL FE A A e F LrEE +
P.putidaKTz 440 GHMETYALALGERAIFPGTYVHER 559
P.putidaPGAl GNETYLAGEAFPFGPTWVHEER 5389
P.oleovorans GMEATAALGEAIPGTYVHER 559
P.aeruginosaPill GNETYPAGELAFGTYWVHEER 55389

FEr R _ FEEF EE_AAEEE

Figure 1V: Multiple alignment of the phaCl synthase of P. putida PGAL1 (in this study),
P.putida KT2440 (accession no. : NP_747105), P. aeruginosa PAO1 (accession no. :
NP_253743), P. oleovorans (accession no. : AAA25932) by ClustaW. The underlined
sequences indicated the conserved o/p-hydrolases domain and the sequence in the box
indicated the catalytic residue of o/p-hydrolases domain. “*” denoted nucleotides are
identical, “:” denoted nucleotides are conserved substitutions, “.” denoted nucleotides are
semi-conserved substitutions.

AP5



	front cover- thesis final
	file 1- thesis final
	file 3- thesis final
	file 4- thesis final
	file 5- thesis final



