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Appendix I: Graph showing the elution profile of different fractions by gel-filtration 

chromatography. 
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Graph of absorbance against fraction number is shown. The fractions constituting an elution peak are 

circled. Four fractions represented as Fr.l to FrA were collected and assayed for caseinolytic activity by 

the cup-plate assay. Fractions: Fr.2, Fr.3 and FrA, which showed activity, were further purified by ion­

exchange chromatography. 
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Appendix II: Multiple amino acid sequence alignment of different alkaline serine 

Alignment: 

M224 07 

P163 96 

D13158 

D2 6542 

BAA251 84 

M6 5086 

M6 4743 

AAB47045 

BAA9 34 74 

M13760 

D1073 0 

JW007 5 

JC4802 

AY028615 

AAK29176 

Q45670 

M22407 

P1 6396 

D13158 

D26542 

BAA2 51 84 

M6 5086 

M64 743 

AAB47045 

BAA93474 

M13760 

D10730 

proteases. 

A:\sq.136762.pir 

I I I I I I I I I I 
10 20 30 40 50 

NSSEKEVIVV YKN-KAGKET IL---DS--­ ----DADVEQ 

NSSEKEVIVV YKN-KAGKET IL---DS--­ ----DADVEQ 

SE~KK~Y~ V VE?DEVSAQ S V~ - - -ES­ -­ - -­ y VDVIn 

SEEKKEYLI V VEP~~VSAQS VS--­ ES - - YD DVEi 

EEAKEKYLIG FKEQEVMSQF VD---QIDGD EYSISSSQVE D--VEIDLLH 

EEAKEKYLIG FNEQEAVSEF VE---QVEAN DEVAILSEEE E--VEIELLH 

SSTEKKYIVG FKQTMSAMSS AK---KKD-- -------VIS E--KGGKVQK 

SESEKSYIVG FK--ASATTN SS---KKQ-- -------AVT Q--NGGKLEK 

DYVPNQLIVK FKQNASLSNV QS---FHKSV G--------A N--VLSKDDK 

DYVPGELIVK FKDGISAQST QS---IHAQY G--------A K--SIEKSKY 

AYVQGEVI VQ FKEQVNAEEK AK---ALKEV G-- ------A T --AVPDNDR 

AYVQGEVIVQ FKEQVNAEEK AK--- ALKEV G-- ------A T --AVPDND R 

AYVQGEV I VQ FKEQVNAEEK AK---AL KEV G- -------A T--AVPDNDR 

I I I I I I I I I I 
60 70 80 90 100 

QYKHLPAVAV TADQETV--- ---------- ---------- ----KELKQD 

QYKHLPAVAV TADQETV--- ---------- ---------- ----KELKQD 

EFE;":f'V.L.tiA EL :';!<ST, - -­

EFDFIPVLSV ELDPQDV--­ ----EALELD 

EFETIPVLSV ELSPEDV--­ ----DALELD 

QFKYVNAAAA TLDEKAV--- ----KELKKD 

QYRLINAAQV KMSEQAA--- ---------- ---------- ----KKLEHD 

------MNGE 

------MR-K 
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JW0075 LGFEVVQFSK GTVKEKI--­ ----KSYKNN 

JC4 802 LGFEVVKFD­ GSVEKMI--­ ----EKYKNN 

AY028615 VKSKFNVLKV GNVEAVV--­ ----KALNHN 

AAK29176 VKSKFNVL KV GNVEAVV- -­ ----KALNHN 

Q45670 VKSKFNVLKV GNVRAVV- -­ - - - -KALNNN 

... I .... I ... I··· I .... I .... I ... I . .. I .. I .... I 
110 120 130 140 150 

M224 07 PDILYVENNV S------FTA ADSTDFKVLS DGTDTSDNFE QWNLEP-IQV 

P16 396 PDILYVENNV S------FTA ADSTDFKVLS DGTDTSDNFE QWNLEP-IQV 

D13lS8 P:\-V[{',,\I E~ A E-- -­ -­ VTI SQT- -- - --­ ---------\1 PW~:;:.:;F-IST 

D26542 Pl\'i l\':~ I::::ENA E - ­ -. - -VTI _QT- - ­ - -­ - - ­ - ­ - ­ - - - II Pl"IC.;I.SF - D)T 

BAA2 51 84 PAISYIEEDA E------VTT MQT------­ -­ -­ -----V PWGINR - VQA 

M6 5086 PAISYIEEDA E----­ - VTT MAQS - ----­ ---------V PWGISR-VQA 

M64 743 PSVAYVEEDH I------AHE YAQS-----­ ---------V PYGISQ-IKA 

AAB47045 ---------­ ---------­ -AQS-----­ ---------V PYGISQ-IKA 

BAA934 74 PSIAYVEEDH K------AEA YAQT-----­ ---------V PYGIPQ-IKA 

M13760 IRLIPYVTNE Q------IMD VNE------­ ---------L PEGIKV-IKA 

D107 30 FRLIPYKQVD K------VSA LSE------­ ---------V PMGVEI-VEA 

JW0075 PDVEYAEPNY Y------VHA FWTPNDPYFN ---------N QYGLQK-IQA 

JC4802 PNVEYVEPNH Y------VHI MWTPND-LTS ---------R QWGPQK-VQA 

AY028615 PLVEYAEPNY L- -----FNA AWTPNDTYYQ G-- ------Y QYGPQN- TYT 

AAK29176 PLVEYAEPNY L- ---­ -FNA AWTPNDTYYQ G------- -Y QYGPQN -TYT 

Q45670 PLVEYAEPNY L------FNA AvJTPNDTYYQ G--------Y QYGPQN-TYT 

.... I .... I .... I ... I .... I .... I .... I . . I· . . . I .. I 
160 170 180 190 200 

M2 2407 KQAWKAGLTG KNIKIAVIDS GISP-----­ --------HD -­ -­ -----­

P16396 KQAWKAGLTG KNIKIAVIDS GISP---- -­ --------HD ---------­

Dl3lS8 C~Al { RG I Fl> N ,ARVAVLDT G I AS- ­ -H ? 

D26542 QQAHNRG-:-C'G NGAR.Ii. . IJLDT GI AS -­ - --- - - -- - - J~ P 

BAA25184 PIAQSRGFTG TGVRVAVLDT GISN-----­ --------HA 

M6 5086 PAAHNRGLTG SGVKVAVLDT GIST-----­ --------HP 

M64743 PALHSQGYTG SNVKVAVIDS GIDSS----­ --------HP 

AAB47045 PALHSQGYTG SNVKVAVIDS GIDSS----­ --------HP 

BAA93474 PAVHAQGYKG ANVKVAVLDT GIHAA----­ --------HP 

M13760 PEMWAKGVKG KNIKVAVLDT GCDTS----­ --------HP 

D10730 PAVWKASAKG AGQIIGVIDT GCQVD----­ --------HP 
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JW0 0 75 PQAWDSQRSD PGVKVAIIDT GVQGS----­ --------HP 

JC4 802 PQAWDVTRSS SSTVIAIVDT GVQTN----­ --------HP 

AY028615 ,l>. YMWVTKGS SGQEI AV IDT GVDYT- - - - ­ - - - - - - - ­ HP 

AAK29176 AYMVDVTKGS SGQEI AVI DT GVDYT- - - - ­ - - - - - - - - HP 

Q45670 DYAW DVT KGS SGQE I AV IDT GVDYT----­ -------­HP 

··· ·1····1 · · · ·1····1 ····1····1 ····1····1 ·· .. 1····1 
210 220 230 240 250 

M224 07 --DLS--IAG GYSAVSYTSS ------YKDD NGHG-----­ -----THVAG 

P163 96 --DLS--IAG GYSAVSYTSS ------YKDD NGHG-----­ -----THVAG 

Dl3158 --DLR-:AG GASF1SSEFS ---­ --YHD ~U~G - --- - - --- - -THVA~ 

D26542 --D~R-- I AG GASFI SSEPS - -----yH ~G~G- - - -- - - - - --TH~A~ 

BAA251 84 --DLR--1RG GASFVPGEPN ------1SDG NGHG-----­ -----THVAG 

M6 5086 --DLN--1RG GASFVPGEPS ------TQDG NGHG-----­ -----THVAG 

M6 4743 --DLN--VRG GASFVPSETN P-----YQDG SSHG-----­ -----THVAG 

AAB47045 --DLN--VRG GASFVPSETN P-----YQDG SSHG-----­ -----THVAG 

BAA93474 --DLN--VAG GASFVPSEPN A-----TQDF QSHG-----­ -----THVAG 

M1 3760 --DLKNQIIG GKNFSDDDGG KEDA--ISDY NGHG-----­ -----THVAG 

D10 7 30 --DLAERIIG GVNLTTDYGG VETN--FSDN NGHG-----­ -----THVAG 

JW0075 --DLASKVIY GHDYVDNDNT ------SDDG NGHG-----­ -----THCAG 

JC48 02 --DLQGKIVQ GYDFVDNDSN ------PQDG NGHG-----­ -----THCAG 

AY028615 -­ DLDGKVIK GYDFVDNDYD ------PMDL NNHG-----­ -----THVAG 

AAK29176 -­ DLDGKVIK GYDFVDNDYD ------PMDL NNHG-----­ - -­ --THVAG 

Q4 5670 --DLDGKVIK GYDFVDNDYD ------PMDL NN,-lG---- - ­ ----­ THVAG 

.. ··1····1 ····1····1 ····1····1 .. ··1····1 .. ··1····1 
260 270 280 290 300 

M2 2407 IIGAK-HN-­ GYGIDGIAPE AQIYAVKALD QN----GSGD LQSLLQGIDW 

P16396 IIGAK-HN-­ GYGIDGIAPE AQIYAVKALD QN----GSGD LQSLLQGIDW 

D13158 

D26542 

BAA2 5184 TlAAL-NN-­ SIGVLGVAPN VDLYGVKVLG AS----GSGS ISGIAQGLQW 

M6 5086 TlAAL-NN-­ SIGVLGVAPN AELYAVKVLG AS----GSGS VSSIAQGLEW 

M64743 TlAAL-NN-­ SIGVLGVSPS ASLYAVKVLD ST----GSGQ YSWIING1EW 

AAB47045 TlAAL-NN-­ S1GVLGVSPS ASLYAVKVLD ST----GSGQ YSW11NG1EW 

BAA93474 TlAAL-DN-­ TIGVLGVAPS ASLYAVKVLD RY----GDGQ YSW11SG1EW 

M13760 T1AAN-DS-­ NGGIAGVAPE ASLLIVKVLG GEN---GSGQ YEW1INGINY 

D10730 TVAAA-ET-­ GSGVVGVAPK ADLFllKALS GD----GSGE MGW1AKA1RY 
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JW0 075 ITGALTNN-- SVGIAGVAPQ TSIYAVRVLD NQ----GSG- TDAVAQGIRE 


JC4802 lAAAVTNN-- GTGIAGMAPN ASIMPVRVLN NS----GSGT MAAVANGIAY 


AY028615 l AAA ETNN -- ATGIAGMAPN TRI LAVRALD RN - --- GSGT LSDI ADAII Y 


AAK29176 lAAAETNN - - ATGIAGMAPN TRI LAVRALD RN- -- - GSGT LS DI ADAII Y 


Q45670 l AAAETNN- - ATGIAGMAPN TRILAVRALD RN -- -- GS;3T LSD ADAII Y 


·· .. 1····1 · .. · 1····1 · .. ·1····1 .... 1····1 .... 1· ·· ·1 
3 10 320 330 340 350 

M224 07 SIANR - --- ­ -MDIVNMSLG TTSDSKILHD AVNKAYEQGV LLVAASGNDG 

P1 63 96 SIANR----­ -MDIVNMSLG TTSDSKILHD AVNKAYEQGV LLVAASGNDG 

Dl3158 Al~NN - - -- ­ - MHIINMS LG STSGSSTLE l.. l\VNRANNAGI l..LVGMCKTC 

D26542 AIKNN - - - - ­ - MP- II ID1SLC STSGSS TLEL AVNRANNAGI LL C;;\]\C:-JTC 

BAA2 51 84 AANNG----­ -MHIANMSLG SSAGSATMEQ AVNQATASGV LVVAASGNSG 

M650 8 6 AGNNG----­ -MHVANLSLG SPSPSATLEQ AVNSATSRGV LVVAASGNSG 

M64743 AISNN----­ -MDVINMSLG GPSGSTALKT VVDKAVSSGI VVAAAAGNEG 

AAB47045 AISNN----­ -MDVINMSLG GPTGSTALKT VVDKAVSSGI VVAAAAGNEG 

BAA934 74 AVANN----­ -MDVINMSLG GPNGSTALKK AVDTANNRGV VVVAAAGNSG 

M137 6 0 AVEQK----­ -VDIISMSLG GPSDVPELEE AVKNAVKNGV LVVCAAGNEG 

D10730 AVDWRGPKGE QMRIITMSLG GPTDSEELHD AVKYAVSNNV SVVCAAGNEG 

JW0075 AADSG----­ -AKVISLSLG APNGGTALQQ AVQYAWNKGS VIVAAAGNAG 

JC4802 AAQNG----­ -ADVISLSLG GTSGSSALQS AVQQAWNSGA VVVAAAGNSS 

AY028615 AAD SG --- -­ -AEVINLSLG CDC HTTTL EN AVNYAWN KG S VVVAAAGNNG 

AAK29176 AADSG-- - - ­ -AEVINLSLG CDCHTTTLEN AVNYAWNKGS VVVAAAGN NG 

Q45670 AAD SG--­ - ­ -AEVINLSLG CDCHTTTLEN AVNYAWN KG S VVVAAAGNNG 

.... 1··· ·1 .... 1· · ··1 .... 1· ···1 .... 1· ··· 1 .. .. 1····1 
360 3 70 380 390 400 

M2 24 0 7 NGK----PVN YPAAYSSVVA VSATNEKNQL ASFSTTGD-- --EVEFSAPG 

P16 3 96 NGK--- - PVN YPAAYSSVVA VSATNEKNQL ASFSTTGD-- --EVEFSAPG 

Dl3158 RQG -- - - -VN Y!JARYSGV ,A VAAVDQN QR ASFS'~ YG[L - - "' - "'I SA? G 

D26542 RQG- - - - - YPARYSG 'MA VA,4VDQNGQR A 'FST':'GP - - - ~, r:'I SAP --3 

BAA25184 AGN-----VG FPARYANAMA VGATDQNNNR ASFSQYGA - - --GLDIVAPG 

M65086 AGS-- - --IS YPARYANAMA VGATDQNNNR ASFSQYGA-- --GLDIVAPG 

M6 4 743 SSGS-SSTVG YPAKYPSTIA VGAVNSSNQR ASFSSAGS-- --ELDVMAPG 

AAB47045 SSGS-TSTVG YPAKYPSTIA VGAVNSSNQR ASFSSAGS-- --ELDVMAPG 

BAA9 3474 STGS-TSTVG YPAKYDSTIA VANVNSNNVR NSSSSAGP-- --ELDVSAPG 

M13760 DGDERTEELS YPAAYNEVIA VGSVSVAREL SEFSNANK-- --EIDLVAPG 

D10730 DGREDTNEFA YPAAYNEVIA VGAVDFDLRL SDFPNTNE-- --EIDIVAPG 

AAJ:I"i1U"i!) Vb.ll,.JbTLt'GG TYGAYfoJGTbM ATt't1VAGAAA L.lLbl\.l1.t'--- --lW1NAI,.JVK 

BAA9 3 474 TSILSTVPSS GYTSYTGTSM ASPHVAGAAA LILSKYP-- - --NLSTSQVR 

M13 7 6 0 ENILSTLPNK KYGKLTGTSM AAPHVSGALA LIKSYEEESF QRKLSESEVF 

D107 3 0 VGIKSTYLDS GYAELSGTSM AAPHVAGALA LIINLAKDAF KRTLSETEIC 

JW0075 SNIYSTYKGS TYQSLSGTSM ATPHVAGVAV LLANQGY--- ----SNTQIR 

JC4802 SNIYSTYLNS SYASLSGTSM ATPHVAGLAA LLASQGR--- ----SNSQIR 

AY028615 VDIVSTITGN RYAYMSGTSM ASPHVAGLAA LLASQGR--- --- - NN IE I R 

AAK 2 9176 VDIVSTITGN RYAYMS GTSM ASPHVAGLAA LLS- QGR--- -- --NNIE I R 

Q45670 VDIVSTITGN RYAYMS GTSM ASPHVAGLAA LLASQGR -- - -- -- NNIEI R 

.... 1.... 1 '" · 1···.1 ........ 1 ................ 
1 
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JWO O75 QIIESTTDKI SGTG---TYW KNGRVNAYKA VQYAKQLQEN KAS------­

JC48 02 AAIENTADKI SGTG---TYF QHGRINAYKA VNY------- ---------­

AY028615 QA IEQTADKI SGTG---TYF KYGR I NS YNA VTY------- ---------­

AAK29176 QA I EQTADKI SGTG - -TYF KYGRINSYNA VTY - - - -- -- - - - ---- '-, -- - -­

Q45670 QiUEQTADKI SGTG---TYF KYGRINSYNA VTY------- ---------­

... ·1· . ··1 ····1····1 ... ·1· ... 1 ····1····1 ····1····1 
510 520 530 540 550 

M224 07 AQIDINKARE LISQLPNSDA KTALHKRLDK VQSYRNVKDA KDKVAKAEKY 

P16 396 AQIDINKARE LISQLPNSDA KTALHKRLDK VQSYRNVKDA KDKVAKAEKY 
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APPENDIX III: Nucleotide sequence of hybridisation-positive clones from genomic DNA 

library of Geobacillus sp. PA-9 

1. Blot 15 sequence, 634 nucleotides (forward) 

AACCGGGCCCGTCGACTCTAGAGCTCTGCAGGCATGCGATATCCCACTGGAAGCTTCCGTTCTTTAAAT 
CCGTCTACAAGAATAACAGGAAGCTGATGATATATCGCAACCTCTTCCACCGTTTCGATCGCCCGCGC 
ATACGGACTGGAAATGACGACATCGATTTGTTCTTTGTTCAAGATTTGCGCGACGCGCTTAGCATCTTG 
TTTTCCCCGCTCCGATAACGGCCGGTGCCGTTCATCAGGCGTAAAAATCGAGTGGGCGTGCCTCACCA 
AATATACGTTTGTGTTCATCTTGCCTCATTCCTTTTTAACCAGTCTAACGTAAAATCGACCAACTCCCGT 
TGTTTCATCAGGCGGCATTCGGCATTGCCAACATAGCCGATGTGTCTTTTCAAAGTGCTTGCCAATTTG 
CACAAAACGCTCTTCATCGGTTTCGACATCGATAAATGTCTTCCACACCCGCCGGCCATTTTCCATTAT 
GGCAGCTCCTTGCAAAAATGTTTTCTTGCCTAACAGCGGATTTCCCGACTCCATCGAAAATCCGCCGCC 
CCCAAACGCGATGATTTGCCGCATTCTCCCCCCTCATGCCAGCCGTTTCACGAGTTTCGTAATAAaATC 
CCTTCTGGCATCCC 

2. Blot 1 sequence, 618 nucleotides (forward) 

AATTCCGGGGATCCACGCGTCTTAAGGcGGCCGCGGTACCGGGCCCGTCGACTCTAGAGCTCTGCAGG 
CATGCGATATCCCATGGAAGCTTcCGTTCTTTAAATCCGTCTACAAGAATAACAGGAAGCTGATGATAT 
ATCGCAcACCTCTTCACCGTTTCGATCGCCCGCGCATACGGACTGGAAATGACGACATCGATTTGTTCT 
TTGTTCAAGATTTGCGCGACGCGCTTAGCATCTTGTTTTCCCCGCTCGATAAcCGGCCGGTGCCGTTAAT 
CAGGCGTAAAAATCGAGTGGGCGTGCCTCACCAAAcTATACGcTTTGTGTTcATCTTGCCTCAcTTcCTTT 
TTAACCAGTCTAACGTAAAAcTcCGACCAAcCTCCCGTTGTtTTCAcTCAaGGCGGCATTCGGCAaTTGCC 
AACATAGCCGATGTGTCTTTTCAAAGTGCTTGcCAATTtTGCACcAAAAcCGCTCTTCcTCGGTTTCcGAC 
ATCGATAAAcTGTCcTTCCACcACCCGCCGGcCcATTTCAaTTATGGCAGCTCTTGcAAAAATGTTTTcTTG 
cCCTAACnAGCGGGAtTTTcCCgACTCCAttCgAAAATCCGCCCGCCCCCaAACCGA 

3. Blot 13 sequence, 635 nucleotides (forward) 

TAACAGGAATTCCCGGGGATCCACGCGTCTTAAGGCGGCCGCGGTACCGGGCCCGTCGACTCTAGAGC 
TCTGCAGGCATGCGATATCCATGGAAGCTTCCGTGAAGCCGCTGCCGCATGGGCTGCAGAAATTTTCC 
ATACGCTTAAAAGCTGTGTTAAAAGCGAAAGGCTACAACACGGCTGTCGGTGACGAAGGCGGATTTG 
CCTCCGAACTTAAAATCGAACGAAGAAGCGCTGCACACACGATCCACTTGAAGCGATCGAAAAAGCC 
GGCCTACAAACCAGGCCGAACAACGTGATGCCTCGCTACTGGACGTTGCTTCGTCGGAGCTGTACACA 
CAAAGAAGATGGCAAATATCATTTGGAAGGCGAAGGCGTCGTCAAAACATCACGAAGAAATGGTTGC 
TTCGGTATGAAGAGCTTGTGTCGAAATATCCCGATCATCTCGATCGAAGACGGACTTGACGAAAATGA 
CTGGGAAGGCCATAAACTGCTTACTGACGCCGCCTTGGCACAAAGTGCAGCTCCGTCCGGTGACCGAC 
TTTGTTTTGTAAACGAACCACCCAAAAAACTGGCCCGAAGGCATTGAAAAAAGGCGTCCGGCAACCTC 
GAATTTTTAATTAAAGTGAACCCAAA 

 
 
 



127 

4. Blot 3 sequence, 640 nucleotides (forward) 

TTTTTATAACACGAATTCCCGGGGATCCACGCGTCTTAAGGCGGCGCGGTACCGGGCCCGCTCGACTC 
TAGAGCTCTGCACGGCATGCGATATCCCATGGAAGCTTCGTTCTTTAAATCCGTCTACAAGAATAACA 
GGAAGCTGATGATATATCGCAACCTCTTCCACCGTTTCGATCGCCCGCGCATACGGACTGGAAATGAC 
GACACTCGATTTGTTCTTTGTTCAAGATTTGCGCGACGCGCTTAGCATCTTGTTTTCCCGCTCCGATAAC 
GGCCGGTGCCGTTCATCAGGCGTAAAAATCGAGTGGGCGTGCCTCACCAAATATCGTTTGTGTTCATCT 
TGCCTCATTCCTTTTTAACCAGTCTAACGTAAAATCGACCAACCTCCCGTTGTTTCATCAGGCGGCATT 
CGGCATTGCCCAACATAGCCGATGTGTCTTTTCCAAAGTGCTTGCCAATTTGCACAAAACCGCTCTTCA 
TCCGGTTTCCGACAATCGATAAATGTCCTTCCCACACCCGCCGGCATTTTCCATTATGGCAGCCTCCTT 
GCCAAAAATGTTTTCTTTGCCTAAACACGCGGATTTCCCCGACTCCATCGAAAATCCGCCGCCCCAAA 
ACGCGATGATTTGCCGCAATTC 
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APPENDIX IV: Nucleotide sequence of peR clones 

1. 911-amplicon, 679 nucleotides (forward/reverse consensus) 

TCCTTGTGGAAGCAGCCTCCGTTCCAAGCGAATCCCCTCGAGCGGGGGCTCGTTCGGCGCGAGCGGAT 
GGGTCCGCCGCGTTTCTTTATAGCGCGCGACCAGCGTCGAATCTTGCGCATCCAAAAACAAAATTTGC 
GGAACAATCGCCGCTTGTTCAGACAGCTCATCGAGCGCCGCAAACAAATGGTCGAAAAAATCGCGGC 
TGCGCAAGTCCATCACAAGAGCGACTTtGTtCATTttGTtCCCcGATtCcTTCaCAaGCTCcAAAAaCTTtGgCA 
AtAGCGTCGgCGgCAAATtGTCAaCGCAAAAAAaCCGAGgTCTtCAAaGCTTtGAaTGgCCACCGTTTtCCCcG 
CCCcGGACATGCcGGTGATAaTGACGAGCTGAATCGGCGGCGCTCCCCcGTTTtGCCCCATCTCCGCACC 
TCcTCTCcGTCAGCTCGGGTCAaGCCGATAGGAAAGCAACTCAAAATCTTCCGTATACACAAACGTTCC 
ATACAATATCCCATCGCCTTTGACCGCATACTCGACAATATGATAATCGCCCGGAGCCATCGGAAGCG 
ACGGGAGCGCTTCGAGTTCATGCCAAGCGAGCGTTCCTTCTTCGGATGAGGCGACGTTTTCCCCGATG 
AACTCATCGGCAAAAAACGTAAACATCATCCACTCTGACACCGTCTCGCTTC 

2. 91I1-amplicon,601 nucleotides (reverse) 

CACTAGTGATTGCAGCAGAAAGAAGGAAGCACGAAAGGAAAAGTGATTTTGGCGACGGTGAAGGGCG 
ATGTGCATGACATGGCAAAAACTTGGTCGACATTATTTTAAGCAACAACGGCTATGAAGTGATCGACC 
TTGGCATCAAAGTCGCCCCCCAGCAGCTCATCGAAGCGGTGCGCGAGCATAAACCGGACATCATCGGC 
CTGTCGGGCCTGCTCGTCAAATCGGCGCAACAAATGGTCGTCACCGCCCAAGACTTGCGGCAAGCCGG 
TGTTTCGACCCCGATTTTAGTCGGCGGCGCCGCCTTGACGCGTAAGTTTACGGAAAACAAAATCGCGC 
CCGAATACGACGGCATCGTCCTGTACGCGAAGGACGCCATGGATGGGCTCGCCCTTGCCAACCAAATT 
CGCCAGCGTAATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGC 
CCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCG 
TTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCG 

3. 91I2-Amplicon,677 nucleotides (reverse) 

GGAACGTTCGCCGACCATCGATGAAATCGCCGACCATCTAGGCTTATCAGCGGAGGAGACGATTGAA 
ATTTTGGCCGGCCGCGACCATTACCAGCCTGTTTCGATCGACGCCCCCGTGCAAGACAGCGAAAAGGA 
CGGAACGACCATCGGAGAATTTATCGCTGATCAGACAAATGAGGTTGAAGCGCTGATCGAACGTTTGG 
ATTTGCAGCAGGCGATCGACAAGCTGAGCGAGCAGGAACGGCTCGTCATTGACGCCGTTTTCCGCCGC 
GGAGAAACGCAGCGCTCGCTCGCCGAACGGCTCGGCGTCTCACAAATGACGATCAGCCGCATCCAAA 
AGCGAGCGATCGACAAACTGAAACGGCAGCTTGCCGCCCATCCGTCCTGATCTTCACACCGTCAAGCC 
AAACGAAGGAAGAAAGAGGGATCATGCTGTTTGGCGAAGAAAAGACGGCGGCTGCGCGTTGCTCCGC 
ATTCGAACCATCGCTCGCCGAACCAAAAACGGCGCCGCCGAGTGCGGACAGGCACTAACGGCGGCGC 
AGCAGCAGCAATGTCTGATCATCCTTTTGTTCGTATCGGTGATATGCCCGAATTTGCTCATATAGCTCG 
TGAACGATTTGCGCAGCGGGCTGATCAAGATTGACGCGGGCGAGCATCGAAGCAAGAACGGAAAACC 
G 

4. 9II3-Amplicon, 808 nucleotides (forward) 

TCGACTNCTATAGGGCGAATTGGGCCNCGACGTCGCATGCTCCCGGCCGCCATGGCTTGGCCcGCGGG 
AATTCGATTGCAGCAGAAAGAAGGAAGCACCGTCCTTCCGGGGGAAGAGGCGTTTCGCTTGTATGATA 
CGTACGGCTTCCCGCTCGAGCTGACGGAAGAGTACGCCGCCGAGGCAGGAATGACGGTCGATCACGC 
CGGTTTTGAGCGCGAGATGGAGCGCCAGCGCGAACGGGCCCGCGCCGCTCGCCAAGACGTCGATTCG 
ATGCAAGTGCAAGGCGGCGTGCTCGGCGATTTGAAAGACGAAAGCCGGTTTGTCGGCTACGATGAGCT 
TGTTGCCTCGTCGACGGTCCTCGCCATCGTTAAAGACGGACGGCTTGTCGAGGAAGTGAAAGCCGGTG 
AAGAGGCGCAAATCATCGTCGACGTCACGCCGTTTTACGCCGAAAGCGGCGGTCAAGTCGCCGACCA 
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AGGCGTATTTGAAAGCGAGACCGGGAGAGCGGTCGTCAAAGATGTGCAAAAAGCGCCGAACGGCCAG 
CACCTTCACTCGATTGTCGTCGAGCGCGGCGCGGCGAAAAAAGGAGCCCGCTATACGGCGCGCGTTGA 
TGAGGCGAAGCGGGCGCGCATCGTGAAAAACCATACGGCGACCCATTTGCTTCATCAAGCGTTAAAA 
GACGTGCTCGGCCGCCATGTCACcAAGCGGGGTCGCTCGTCGCTCCGGATCGGCTGCGCTTTGACTTCA 
CCCATTTGGCCAAGTGAAGCCGGACGAGCTCGAGCGCATCGAGGCGATCGTCATGACAATTTGG 

5. Consensus sequence of PRC amplicon 9114 (ca. 1.2 kb in size) 

AAGCAGCACGATTGATGATTGGGAAGCGGTGCATGAGGAATATTATTTATTCCCATCCGATGAAGCGG 
AAGAAAACCACCGCGACGATTGGCTAAAATTCAACAACTTTAAATCGGACGTGGAAGATTTCTTTCCG 
AACTACACTGGCATTGTGGGTCGAGGATTGTACGTCAATGACCAACTTCAGAAGCTGACGATCAACAT 
AACGATGCCATTTTACGGCAAGGCGGAAGTGATTGGCTTCACCCAATATGTGACCGGTTTGGTGATGG 
AAAAATTTCCGGATTACATCACCGTCAACGTCTACATCTCTTCAGCCGGCCAACCCGAAAGCCTCATC 
GTGCGCCAAGCGCAAGCAGATGAGCCGTTTGTGCATATTTATCAATAAGTTAGCAGGCCACAACCGTG 
GGGCAGCATGAGGGTGTCCCAAAAGGACCGGGATGCCCTCTCTCAACGCTATATATAGACACTAACCA 
TCGCCTCCATACTGCTGTGTCTTTCTTGAGGGGAGATCGTCTTTTGGGTCATCCCCATGCTTTGTTGGTG 
AGGAACCATTGCCAAGCGAAGCACcGTCCTGCTCTGACTTGCATCAGCGATGGgATGGTTTGTtGATAG 
AACGCGTTGGAAAAGGTGGTGAAAAACCGCTGTTTGCCTTGgATCGGTGATGGAACGCGTGAACATAG 
AGGCTGATGCAGCAAGCTTTTtCTACTTGAGAAaCGATCCTAaGAaGTGGTGGCGCGAGTAAATCACACC 
CCTCCTAGAGGGTTGGTGAAAAACGGTTGTTTCTTTTGAGCAATGGGGGAGCGTTTGAAAGACGATCC 
CGATGCGACAAGGCTTTTCTATTTGAGAAACAGGCTTGATAAGCGACTTGCTCCCTTAAATCACCGGC 
CTCCTAGAGGGTTGGTGACAAACGGCTGCCAAGAGCAAATCTGCGGCATTTCGCCAAAAAAGAAGGC 
TGATTTCACCCGGCTTTTCTAACGGAGAAGCAGATGGAATCGCAGGATGTTGTACGAAATCACCGCTC 
CTCTAGTGAAAGAATCGGCACAGGGGCTCGGAGCGTTTTTCCCCGCTGCGGCATTGTGCGCATTTACG 
GCGGCGCGCTCGCTGTTTCAGCACTGACAAAAGAGGTGGGGCTGCCGCGCATATCAGGCTGGCCTTTC 
ATTCACACGCCGCTGGCCAAATGGACGGTGCCATAGCGATTCGTCAAGCCGGTGCTTCCTTCTTTCTGC 
TGC 

6. Consensus sequence of PCR amplicon 9115 (ca. 1.35 kb in size) 

GCAGCAGAAAGAAGGAAGCAAGCTACACCGTCGAACACGCCATGGACACAACCGAAATCAAAGGCA 
CGCCCAAACGGGTCGTTGTATTGACAAACGAAGGAACAGAAGCCCTGCTTGCGCTAGGTGTGAAACC 
GGTCGGCGCCGTCAATCGTGGACGGGCGATCCGTGGTATGACCACATTAAAGACAAAATGGACGGCG 
TCAAAGAGCTCGGGTTGGAATCGGAGCCGAACGTTGAAGCGATCGCTGCTTTAAAACCGGACTTGATC 
ATCGGCAACAAAATGCGCCATGAAAAAATTTATGAACAGTTGAAACAAATCGCTCCAACCGTTTTCGC 
TGAAACGCTGCGTGGCAACTGGAAAGACAACTTTACGCTCTATGCGAAAGCGGTGAATCAAGAAGAG 
AAAGGAAAACAAGTCATTGCCGAATACGATCAGCACATTGAAGACTTAAAAGCGAAACTCGGCGACA 
AGCTGAAAATGAAAGTGTCGGTCGTCCGCTTCATGGCTGGTGACGTCCGCATCTACCATAAAGACTCG 
TTCTCCGGCGTCATCTTGGACCAGCTCGGCTTCGCCCGTCCGGAATCGCAAACGTCAACGACTTCGCGG 
AACCGGCGTGACGAAGAACGCATCCGGCCATGGACGGCGACATCCTGTTCTCTTTACGTATGAACAGG 
CGACGGCAAgcAAgCttgAAAcgTCGcgAAAcAaGgcAAtGGaTgTACgAtAAGCGAGCGACACGATTTGGAAC 
ACAGCTGGCGGTGTGCTCGCTGCTCATCTGATGCTGGACGATATCGAGAAATATTTCTTGCAGGAACA 
ATAATCTTACGTAAAGGCTGTGCGAAAGATGGCATACCGAATCTTCTGCACAGCCTTTGTCTTTGTGAT 
CTTTTTCCGTTTCCACTCCCCTACCCAAAAAAGCAAGTCCATTGCCGTTTAACGCAGATTGTGATACAT 
TCAAACTATGAAATGAACGAAAGAAAGGGAGAAGACGATTGAACCATCCAGCACGGATCGCAGCATG 
CCTGTTGTCGTTCAGCATTTTTTTGTCAGGCTGCACTGGTGGAAACAACCAAGAACAACACCACTCGCA 
TATGACGAAAACCGCCACTGGCGATATTCGCGAGACAACGAGATCGATCGAGCATTTGCCAAGCTTTT 
TAGGCGCATTCGAAGAGGAAATGGCTGTGTTGTACCAACAGGCCGCGGAACACCGCGAACTGCTTGA 
AAACATCCCATGCTATTGCGGCTGCGGACAATCGGCCGGCCATAAAAACAACTATGACTGCTTTGTCT 
ATGAAAATAAAAAAGACGGATCGATTGTCTGGGATGATCATGCAACCAAATTCGCCAGCGT 
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