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unadeuazdnm (CH,COOK) 49.07 nfu
¥ P .
azartluinlasmlszqauldiFunnsgaine 100 Nsddns sindediaminusule

15 Uaudsienisatia gmai 121 °1 huaan 15 uiil
gsazaalgAenecBinsaintu 3 Tuand
lnRtnazdmss (CH,COONa H,0) 40.82 nfu

aranglunhlaemlszqauldifiunasgaiie 100 Radans esintesaniudule

15 Uaussans19io goumail 121 °1 s 15 uni
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#9881 CTAB/NaCl (Hexadeyl trimethyl ammoniumbromide/sodium chloride)

TaiAuupsalss (NaCl) 41 nfu
CTAB 10  nfy
818 CTAB lurnlaenilszqgmungdl 65 °1 1Fu1ms 80 Nadans e nvudx

(& [ 4 J & 3’
lndsunselsdidndu 0.7 Tuanf WaszarenuadutinlasamlszqauduiGuaas 100
<l
et
sracarenaslinesi/lalneliiaueananas

nanpselmiafuivlelaefisuaneged Wudnsdau 24 11 WBuaas serBunes) iy

Ngoumnil 4 °g

#A9acareWuan/aaalsnadu

wifEgsazaeuesdusa luiinoes Tris-HCl TnenzasRuaslushaingoumgi
68 ° A NTURN LS hydroxyquinoline  \WlaAauidudu 0.1% (ﬁ’mﬁn/ﬁwﬁ’n) Bu
#1988 Tris-HCI pH 8.0 Windulu 0.5 Wianf Funss 1 wnaAudsuvawimaniduaan
15 il falduendu qﬁ-ﬁ’uﬁﬁdqunuﬂan \WNAITREANE Tris-HCI pH 8.0 Windiwidlu 0.1 Ty
a1F thanms 1 wiAudaswiawimdnidunan 15 und felduendu gadutingauLLeen Wi
-fu’f':umm A¥a#ae Tris-HCI pH 8.0 iarduihu 0.1 Tuanf aunmranflunsasnarasiiues
1nndn 7.8 gavneiAngnsezane Tris-HCl  pH 8.0 waduiflu 0.1 Tuanf Auan
B-mercaptoethanol  tiudiu 0.2% 1Fums 0.1 inresueafisdenld Wulurondend
qaumdl 4 °1 uanRuesiiFunldiuasetmefi lusnsdau 25:25 (Funmssia 1Fums)

iulurasdenguuugil 4 °g



113

uniNas TAE a1y 50 win

Tris-HCI 242  niy
EDTA pH 8.0 «indiu 0.5 Tuanf 100 Nadamns
nraacdRndudy 57.1 Nadans

> v

axanedaunamiualuinleamlsrqiFiing 800 Haddas ufaAninlaanlsey
a 2z aa ' ' A: o [ -y o
WiilwiFunms 1,000 feddaz Uasindedannaudule 15 daudsentsaiia guugd

121 °q 1luan 15 un

ATNTARALYNTY 0.9%

arn1lsalan 9 nfu

1Tias TAE indu 1 win 100 Nadang
waau s lulasnvianissiu liaanufau

dvsazaaatinanlusluaruty 10 ulasnsuseliaddns

warauluslus 0.1 fadnu

-

ARART

pad }

v [
UINAY 10

'}

-~

el fuduluniruslaainluiiile @ussFuunsacugaiiatiaaiu

Wasnnetiranlusludidluansiausse)

f19UfTrusuanndau (Ampicilin, Ap)

UBNNTAY 100  Na@niu
v

wlaamlseq 1 Henams

o o A’ [] o o L
nMdnTedun1snsetiuiansasduiaglounn 0.22 lulaswns



19U usAatusuniiaan (Chloramphenicol, Cm)

ARBLSNALABA 34 Naanfu

99% WONTUBR 1 HARAAST

2% 5-Bromo-4-chloro-3-indolyl-B-D-galactoside (X-gal)
X-gal 20  da@nfu
Iawmsanafunlugd (DMF) 1 fsdaes

o o 1 ] c -
ndndesaanensesiugansesdagatia PTFE autm 0.2 lulasims

isopropyl-B-D-thiogalactopyranoside (IPTG) t1atiu 1 Tuans
IPTG 238  Nadnu
ulaamlszq 1 Nsddms

o a A’ ] o/ o
nMAndadianiznsasriuiansasduiagloum 0.22 lulasuims
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#19aane PAHs laun asfuuniu asfuundau Nuuunsu waunsidu wsu uas

ngeaususu 1Nty 10 AsdnTusaliadans (10,000 ppm)

a15Usenay PAHs 0.1 n5u
lauidanasfunlug (DMF) 10  Nadans

o o/ X ] o < s

nanTadatnensaviugansasdufaglatin PTFE 1uns 0.2 Tulasms
FITATABUUNSIAULTNTU 100 NaAnTusaliaafng (100,000 ppm)
UUNEIAY 1 nfu

lawisanasunlus (DMF) 10 NNRART

o o z ' o g a
ndndesan1enseriugansasddagatie PTFE 1unm 0.2 ulaswms
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f9avant Tl

una@anesdimn (CH,COOK) 0.295 n¥u
slAuuAaalsd (RbCI) 121 niy
ursdunAsalsd (CaCl,2H,0) 0.148 nfu
wanilanaalss (MnCl) 099 nfu
NALIAseA 15 NedAss

ATAILANTIWNINAY 70 Hadans Ufupaandlunia-ine dranseaziinidudu 0.2
Tuanf au pH wiriu 5.8 fan usztfinfBaunasqariie 100 Hadans frdadasannianses

tunseanseunm 0.22 inswns

dr9azans Tl

2-[N-morpholino]ethanesulfonic acid (MES) 0.29 nfu
slivanpaalsd (ROCI) 0.121 ¥
urad@anAaalsd (CaCl,2H,0) 1.103 nfu
NATeTas 15 Na8ans

o - - L [ 4 -: 1
UfunBunssgaitadu 100 Haddns Adadadannisnsastiiunszaensesuia
0.22 lulaswms
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NIARUIN A

wansweuNauladfndnizas pSA3AL

Accl-1

Xbal - 3778

HindIII - 3512
Sphl - 3510
Pstl - 3504
Accl - 3495
Sall - 3494
BanHI - 3482

Aecl - 3035
Sall - 3034

EcoRI - 1858
Sacl - 1865
Kpul - 1871
Accl - 2126

Aecl - 2156

5 A1 WUl nifRf1 N ZUATNIALNTURAIBBNLIUNANEEA pSA3AY
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aan1sAtATIzURIAulioaflalnaaas 16S rDNA 123dEWUE SP2

1. anutiaadatlalnAtas 16S rDNA 184 Sphingomonas sp. ﬂ"lﬁlﬁ'uii SP2

(9964N"1T AELNTS, 2545)

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951

1001
1051
1101
1151
1201
1251
1301
1351
1401

ACGATTCACC
GGTTAGCGCA
GTGTGTACAA
TACTAGCGAT
TGAGACGGCT
TCACCGCCAT
CTTGACGTCA
AGTGCCCAAC
GTACTTAACC
CTGTCACTGA
CAGGATGTCA
CATGCTCCAC
TTGCGACCGT
CAAACACCAT
ACCAGGGTAT
AATACTTGTC
ACGAATTTCA
GTCACCTAGT
CTGACTTGAG
ACGCTAGCTC
GCTTATTCTC
ACCCTAAGGC
ATTGTTCCAA
TCAGTCCCAG
CTTGGTAGGC
CTTGCCGATA
TTCTCACTGT
CGTGCGCCAC
GCCGCCAGCG

CCAGTCGCTG
CTACCTTCGG
GGCCTGGGAA
TCCGCCTTCA
TTTGGAGATT
TGTAGCACGT
TCCCCACCTT
CAAATGATGG
CAACATCTCA
TCCAGCCGAA
AACGCTGGTA
CGCTTGTGCA
ACTCCCCAGG
GTGCCCGGAC
CTAATCCTGT
CAGTCAGTCG
CCTCTACACT
TTCAAAGGCA
TAACCGCCTA
CCTCCGTATT
CAGGTAATGT
CTTCATCACT
TATTCCCCAC
TGTGGCTGAT
CATTACCCCA
ATCTTTGGTC
TATTCCGAAG
TAGACCCGAA
TTCGTT

ATCCCACCGT
GTGAAACCAA
CGTATTCACC
TGCTCTCGAG
AGCTTGTGCT
GTGTAGCCCA
CCTCCGGCTT
CAACTAAGGA
CGACACGAGC
CTGAAGGAAA
AGGTTCTGCG
GGCCCCCGTC
CGGATAACTT
AGCTAGTTAT
TTGCTCCCCA
CCTTCGCCAC
CGGAATTCCA
GTTCCGGGGT
CGCGCGCTTT
ACCGCGGCTG
CATTATCATC
CACGCGGCAT
TGCTGCCCCC
CATCCTCTCA
CCAACTAGCT
CGAAGACATC
CAAAGGGCAG
GGTCTCGTTC

GGTTAGCTGC
CTCCCATGGT
GCGGCATGCT
TTGCAGAGAA
CGCGCACTTG
GCGTGTAAGG
ATCACCGGCA
CGAGGGTTGC
TGACGACAGC
AGATCTCTCT
CGTTGCTTCG
AATTCCTTTG
AATGCGTTAG
CATCGTTTAC
CGCTTTCGCA
TGGTGTTCTT
CTGACCTCTC
TGAGCCCCGG
ACGCCCAGTA
CTGGCACGGA
CCTGGTAAAA
GCTGGATCAG
GTAGGAGTCT
GACCAGCTAA
AATCCTACGC
ATCCGGTATA
ATTCCCACGC
GACTTGCATG

CTCCGTTGCC
GTGACGGGCG
GATCCGCGAT
CAATCCGAAC
CTGCCCACTG
GCCATGAGGA
GTTTCCTTAG
GCTCGTTGCG
CATGCAGCAC
AATCCGCGAT
AATTAAACCA
AGTTTTAATC
CTGCGCCACC
GGCGTGGACT
CCTCAGCGTC
CCGAATATCT
CAAGATTCTA
GCTTTCACCT
ATTCCGAACA
GTTAGCCGGA
GAGCTTTACA
GCTTTCGCCC
GGGCCGTGTC
GGATCGTCGC
GGGCTCATCC
TAGCAGTAAT
GTTACGCACC
TGTTAGGCAT
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pamsilFauiisusinuiiaadlalnauas 16S rDNA 1assewug SP2

wWinueudsuiiaadlalndaes 16S rDNA 184 Sphingomonas sp. &neiug Sp2

udeyanilu database GenBank DDBJ uaz EMBL Tasinansudiandlalng 1,416 wamn

Wisueulae14lUsunsy BlastN Aauandnalunuansangan 4.1

A3NT 9.1 wansulauiisudiduiiaadtelndiuaduiiandlelndaingudeys (Blasty)

4 Sequence
L3 [ P 3 v =
KIAUN Close strains Accession no. | LaNA179NBY
identity (%)
1 Sphingomonas sp. D16 1412/1418 (99%) AF025352 -
2 Novosphingobium sp.SM17 1372/1379 (99%) EF424403 -
Novosphingobium Sohn
3 1391/1415 (98%) AF502400
pentaromativorans strain US6-1 uazAnde, 2004
4 Sphingomonas sp. SB5 1388/1413 (98%) AY245435 -
5 Novosphingobium sp. phe-8 1388/1416 (98%) DQ345315 -
6 Novosphingobium sp.SM16 1348/1370 (98%) EF424402 -
7 Sphingomonas sp. PF-I 1382/1415 (97%) DQ207361 -
Di Gioia
8 Sphingomonas sp. AV6C 1378/1412 (97%) AF434172
LarAny, 2002
Ntougias
9 Novosphingobium sp. R-5 1375/1415 (97%) AY914073
uacAe, 2002
10 Novosphingobium sp. TUT562 1373/1415 (97%) AB177883 -
11 Sphingomonas sp. WSCII 1372/1414 (97%) AY 344805 -
Inoue
12 Sphingomonas sp. IC081 1377/1416 (97%) AB196250

uazAe, 2005
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AANUIN ]
d =] fda o
Nﬂn'\‘i‘ﬂﬂﬂ’ﬂﬂL‘J"ﬂﬂﬂ'\?’“'\LLNUﬂL’ﬂu1‘nNﬂﬂQ'ILW']3

<l fa o - @
1. ﬂ'\?‘l’l'\ttﬂu‘/ll.'ﬂu‘l‘ﬁ&lIilﬂ"ﬂtW']t‘ll‘ENﬂLﬂutﬂltﬂ’iﬂﬂ'ﬂﬂ.lu pPC1

WAAININENE 0.9% arn1lsaiaa Fauenaalsinmas TAE Taaldaanusnedne
1 v
100 Taast 30 w1 Wnsvununiewlnifndannizasstundueuwnnaan lunanaiin

‘pPC1

n) 1723 4 5 6,78 ) 1234 5

gﬂ-?‘i a1 nmdng 0.9% azmilsaiaa A n) Fes3d 1: 1 kb DNA ladder iadu 250 walu
nfuselulasans 2 lasans Ted3edl 2: nandlin pPC1 fiadae EcoRl dadiait 3: Fndae
Hindlll 1a9347 4: Fadae Pstl 484397 5: fndae Sphl da43aT 6: Fiadael EcoRl ey Hindll
dad39T 7: FaknE EcoRl WAL Pstl WALTad3T 8: Andat ECoRrl LAz Sphl AW 1) d43an
1: 1 kb DNA ladder Wudu 250 wtunsusielileasans 2 lulasdns deddedl 2: wanadia
pPC1 fimsae EcoRl 43T 3: Fadae Hindlll uaz Sphl d093aR 4: Fagae Hindlll Uy

Pstl uazde439% 5: AnAaE Pstl WAz Sphl



120

UM 9.2 nmdne 0.9% arnnlsaiaa 189397 1: 1 kb DNA ladder windu 250 wiluniusie
Lulasdns 2 lulAsAns nn n) 433 2: wanaiin pPC1 Bndat EcoRV N 1) daiad 2:
Naala pPC1 Aindael EcoRl 104397 3: findae ECoRV uaT Pstl Waxn W A) 104397 2:

Wa8da pPC1 AnAaY Bglll WAL EcoRl Ta94 3: fndae Bglll uay Pstl

-~ @
2. nalnnTgIurRIALAULe

afansrasmdueiinsguaInnImaaedluglil a1 war 4.2 lasa¥iansw
72WIN log reviminluanaiuszaznsafeuiiuueznilsaan Muandluglil 4.3 uaz
a.4 "Nmm:‘némomﬁhmmﬁfaﬁuuamumﬂﬁuma‘mnnmwmmg'm AIUARILUANTI

na.1

. ‘ 4 o Y o Y o
F179N 1.1 LmmmmwL'n'auuwamun’n‘mum\amnnmﬂmma‘gmwmuqmimmngﬂw

2.3 AL 3.4
s mmmﬁ;ﬂﬁu(%) ANNNIEURT
3n 99.33 y =-0.3551x + 4.6159
31 99.26 y =-0.2254x + 4.7181
4n 99.45 y =-0.5129x + 4.7021
49 99.91 =-0.4745x + 4.899
4p 99.86 y =-0.5738x + 4.8837
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51
101
151
201
251
301

351

401

451

501

551

601

651

701

751

801

851

901

NIANUIN

wansanuilaadlalnauaznsnasiluaas pPCI

GAATTCTGCA
GGTGATCGCT
GGAGCAAGGC
CTCTTTCCGC
CGAAAAGGCG
GTCCGCCCTA
TCCGGGCGGC

orfl
M E Q
TGATGGAGCA

P F A
CCGTTTGCCT

GY Y. K
CGGTTATGAA

A A G N
CTGCAGGCAA

¥ T, MR
TATCTGCGTA

S PEP
CTCCTTTCCT

F A E A
TCGCCGAGGC

H S W
CATTCCTGGG

I A S
GATTGCGAGC

H S E E
ACTCCGAAGA

S R G
TCGCGCGGCG

W G S
GTGGGGGAGC

CGGCCTTCTG
TTGCGTGATG
CGAAGAGCTG
AGGGCTCGTT
CGGATGGATG
CAACATTGTT
GTTGGGCAAA

By T K

GCGGACCAAG

Y L A H
ATCTGGCGCA

LR Y
CTGCGCTATC

T G B
TACCGGTCCG

K D L D
AGGATCTCGA

PTISH
CCATCCCTGA

K G Q
CAAGGGGCAG

G E G Q
GTGAGGGGCA

E L G
GAGCTGGGGT

A E D
AGCCGAAGAT

vV F G A
TATTCGGCGC

D R L
GACCGATTGT

GTCGAGCGGC
CGGTGGCGCA
ACCGGCGCGA
CAAGGTCTTT
CCGCAGGATG
CCCGAGGATT
ACTTCACAAG

M I D

ATGATCGATT

SF1Q L
TAGCCAATTG

RO BPPI D
GCCCGATCGA

P N V
CCCAATGTGT

R W A
TCGCTGGGCT

K §S B »~L
AGTCGGAGCT

C K D
TGCAAGGATT

D M S
GGACATGTCG

W E P D
GGGAGCCAGA

A Y R
GCCTACCGAT

P I M
GCCGATCATG

F F L D
TCTTCCTTGA

GCGGTATGCG
GGCCAAGACG
TGGCACAGAC
TCTTCCTATA
GATGAAGGCT
ATCTCGAAGG
AGCTTGGCGT

F F F D

TCTTTTTCGA

P E L
CCGGAGCTTG

L P A
TCTGCCTGCG

o MMEUP T
CGATGCCTAT

E R Y
GAGCGGTACA

A N K
GGCCAATAAG

Y V R H
ATGTCCGCCA

S E E
AGCGAGGAGC

A F L
TGCCTTTCTC

L S N E
TAAGCAATGA

M I G
ATGATTGGCG

E Y L
TGAATATCTA

GTCCCAACCC
TCAGGCGATT
CTATCAGACG
ACATCCCGCT
GGTCCTTGTC
CGGGCGCGAG
AAGGCGCGAG

FF M S
TTTCATGAGC

A R K H
CGCGCAAGCA

A K L
GCCAAGTTGG

K L R
CAAGTTGCGC

KaW P~F
AGATCCCGAT

G V F
GGCGTGTTTT

Vv W S
TGTTTGGTCC

L L A E
TGCTGGCTGA

A Y V
GCCTATGTTC

E A H
AGAAGCGCAT

E E M W
AGGAAATGTG

S § 0
TCGAGCCAGT
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951
1001
1051
1101

. 1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701

1751

p.lﬁ 2.1

*

GAAAAATTGA

RAG L
CGTGGTTTGC

E M E
GGAGATGGAG

S A fImP
CGGCCATTCC

E V L
GAAGTCCTCG

V' SEF R
TGTCTGTCGG

R R A F
GGCGTGCCTT

S et
TCATTGGCGG

R C. A&
CCGCTGCGCG

G%;, F Fh gF
GCTTCCTGTT

L G D
CTGGGCGATG

vV E L
TGTGGAACTG

K A P T
AAGCGCCGAC

H A S
CATGCTTCCT

N O M
AAATCAAATG

F G H G
TTGGCCACGG

A Q M
GCGCAGATGG

AATAAGGATT

Q S A S
AATCCGCCAG

K I F
AAGATTTTCG

N Y G
GAATTATGGC

vV V. R Q
TGGTTCGCCA

H R G
CACCGCGGTG

v C N
CGTCTGCAAC

AR SP.. F
CCATCCCCTT

H &G L
CACGGTTTGA

G “NEuE
CGGCAATTTC

N RRE WY
TCCGCTGGTA

I G P
ATCGGTCCGC

E N F
TGAAAATTTT

S L A A
CTTTGGCGGC

L RBESE
CTGCCCCCCG

L G I
GCTGGGCATT

A B KT

arhAl
M
TATGCAATGG

M F I
TATGTTCATC

G R C W
GCCGTTGCTG

D F V
GACTTTGTTA

E D G
AGAGGACGGA

AR Ve €
CTCGCGTATG

YRH G
TATCACGGGT

E K E
CGAGAAGGAG

K E V A
AAGAGGTGGC

DEFIPIIG
GATCCAGGGG

L oD g
TCTGGATATC

P A R S
CGGCGCGCTC

V G D
GTTGGTGATG

S R S
GAGCCGTTCG

A G A G
CAGGGGCTGG

L Y D
CTTTACGATG

L A W

D D L I
ATGACCTGAT

D P H
GATCCACATC

L F L
GCTCTTTCTC

T A K M
CTGCGAAAAT

T V K
ACGGTCAAGG

P V E
CCCTGTCGAG

W S Y A
GGTCCTACGC

L Y G
CTTTATGGCG

K Vv D
AAAGGTTGAT

Ar T -8 1L
CGATCTCGCT

W M E
TGGATGGAAG

I V H
GATCGTTCAT

A Y H I
CCTATCACAT

L B R
ATTTTCGCCC

A O T
TGCGCAGATT

V N P G
TCAATCCGGG

Q A T

CCGAGAAAAT CCTGGCCTGG CAGGCCACGA

D T K
CGACACCAAG

L Y E V
TTTATGAGGT

T dHNE
ACTCATGAGT

G E "D
GGGCGAAGAC

A F L N
CCTTTCTCAA

A G N
GCGGGGAACC

A D G
CGCCGATGGG

G.K T D
GCAAGATCGA

SF Y, iR
AGCTATCGCG

E Dy
TGAAGACTAT

A S G G
CGAGCGGGGG

C N W
TGCAACTGGA

G W T
TGGGTGGACT

P M S G
CGATGTCGGG

A T R
GCAACGCGCT

vV H T
CGTCCACACC

K K D K
AAAAGGACAA
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1801
1851
1901
1951
2001
2051
2101
2151
2201

2251

2301
2351
2401
2451
2501
2551

2601

g’dﬁ a1

I A E
GATCGCGGAG

L N G S
TCAACGGTTC

L. K L
TTGAAGATCT

A M A
GGCGATGGCG

N G L H
ACGGCCTACA

N D N
ARCGACAACA

K L R
CAAGTTGCGA

D E M P
ACGAAATGCC

R, ‘G% "W
CGCGGATACT

A F D
TGCTTTCGAT

D R *
ATCGCTGATC
E N A
GGARAACGCA

G D P E
GCGATCCGGA

F T N
TTCACCAATC

L D E
GCTCGACGAG

Q L R Y
AGCTGCGATA

LY D
ATCTACGACG

KagY™ _G
AAATACGGGG

L F P
GTTGTTCCCG

W Q P R
GGCAGCCGCG

E K D
GAAAAGGATA

G S F
CGGAAGCTTC

M E S A
TGGAATCGGC

L N A
CTCAACGCCC

GFaV: 1
CGGCGTGATC

Y R F Y
ACCGCTTTTA

L N D
CTGAATGACG

ATCCCTTTGC

N Q0 I
AATCAAATCG

L I A
GCTGATCGCC

R E A R
GCGAAGCGAG

M I H
ATGATCCATC

I E E
CATCGAAGAG

D D, H G

E L K A
AGCTCAAGGC

N V S
AATGTTTCCT

G P S
TGGTCCGAGC

M P E D
TGCCCGAGGA

G T A
GGAACCGCAG

S L L
TTCGCTTCTT

O M G I
AGATGGGGAT

G Q A
GGCCAGGCGG

D E I
TGACGAGATC

E G W K
AGGGATGGAA

AAAATCTAGG

vV K T M
TCAAAACGAT

D H D
GATCACGATC

L L D
GTTGCTCGAT

P D I R
CCGACATTCG

R R Y
CGTCGCTATT

A L N

Rig Bl Y.
ACGTTTCTAC

Y L W G
ACCTTTGGGG

E ,T E
GAGACGGAAG

L K R
TCTGAAGCGG

G Y W E
GCTACTGGGA

P T G
CCGACAGGTT

G N D
CGGCAACGAC

A I G E
CGATCGGCGA

L K L
CTGAAGCTTC

Q.9 L
GCAGCAATTG

TTTTCAGGAT

G A D
GGGCGCGGAT

L L H R
TGCTTCACAG

T G R
ACCGGGCGGG

Y V [
TTATGTCATA

L P P D
TGCCGCCCGA

A R V

ATGATCACGG TGCGCTCAAT GCACGTGTGG

G S H
GGTTCGCATC

T N T
GACCAACACG

v W T W
TTTGGACCTG

D T Y
GACATTTACA

A D D
AGCTGACGAC

W QO S R
GGCAGTCGCG

T V M
ACGGTGATGG

T 8 .Y
AACGTCCTAC

P, 'Si" WD
CTTCTTGGGA

I D A
ATCGACGCCG

arhA2
M
GCTATAAAAT

vV W D
GTATGGGATG

vV Q0 A
GGTGCAGGCT

V R E W
TGCGGGAATG

IsuuiSa R
ATCAGCCGAC

s VvV F
CAGCGTTTTC

E Q Q0 L
AGCAGCAGTT
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Gia)  usmsudondlenduasnineriiiurasdidueunsnaanlunaialn pPC1 TilIUA

4,624 wa Tnoufnuniadulfiduiiuniianeuduiu ussifuaniaguls 2 ududwuwniianeu

- -
ugn TnarzyTetiunuiunidusiu orf uas orfs hinniFnlaneunya



2651
2701
2751
2801
2851

2901
2951
3001
3051
3101

3 51;
3201
3251
3301
3351
3401
3451
3501

3551

p.lﬁ 2.1

H P ©Q
GCATCCGCAG

G T N L
GCACAAACCT

R T N
CGGACGAATT

E Ir X
TTTTATCTAT

F Kg E 2V
TCAAGTTCGT

R N M
CGTAATATGA
TCGGCTCGAC
AAGAATGGGT
ACCGACGACG
GTATCATGAA

CACAGAGAGG

G I %V
CGGGATCGTT

CLML P D
GCCTTCCCGA

E L A
GAGCTTGCAC

P T P
GCCCACGCCG

S K L I
CGAAGCTGAT

A A N
GCGGCCAACC

Q W G
GCAGTGGGGG

E P I R
AACCTATCCG

N W R
AATTGGCGCA

B Ve
CGAGGTTACC

W H L R
GGCACCTTCG

S R H
TCCCGACACG

K R F
GAAGCGCTTC

T L F L
CGCTGTTCCT
TTTGTTTGAG
TGGTTGGAAG
GGCGTCATCA
CGTCAATGGC

- i 0§
TCAATCCACG

K G s
AAAGGTAGCG

R M R
TCGCATGCGT

D E L V
ACGAGCTGGT

I A F
ATTGCGTTCG

*

GIAAGCGCCT
CGCTGGGTCG
GTAAGATTGC
TCAATACCGA
GGCGACGAGC

orf4

M
CGGAGCAGAT

E G D
GAGGGCGATG

S R W
CAGCCGCTGG

R L "Ly P
GATTGCTCCC

I T D
ATCACGGATG

N A P
CAACGCGCCG

Q E I A
AGGAAATTGC

L E L
CTGTTCCTAA

L R Y
CCTGCGTTAT

R I C
GAGAATCTGC

E V F D
AAGTTTTCGA

P F.P
CCGTTTCCGC

L M S
GCTCATGTCG

V R L E
TCCGGCTCGA

I Naie
ATCAATTATC

H G R
CCATGGTCGC

K A N S
AGGCCAACAG

P G R

CCAGGGCGCA GGATCGATCA

Efgmel Y V R I
CGAGGCTTAT GTGCGGATCG

A K-"D, R L F V
CARAAAGACAG GCTTTTCGTG

RYUQ. Y QF 1y DND
CGGCAGTATC AGATCGACGA

I T P D Q G
CATCACCCCG GATCAGGGGT

A E R G
CGGAGCGCGG

GGCATAAAGC
GCGTGCGGAT
GTTGATGAGG
TGGCGGCCTT
TCGAGATCTG

R, E N
AGGTTCAATA

V 1S G
CGTCAGCGGG

OF KD I
ARAAGGACAT

E L K
GAATTGAAGG

A P V
AGCCCCTGTC

R A H I
GCGCGCACAT

DM T
GACATGACCA

A L S
CGCCCTTTCC

R I D H

V 0 G
TGTGCAGGGC

AAGAAATCTG
CAAGGAGGAC
AGAACGCGGC
GGCGTGCGGG
AGCGCAGACG

Dl R, 1

CGGATCGGGT

A L A
GCATTGGCTT

E I/ A
ATTCATCGCG

E Q A T
AACAGGCCAC

A N P
GCCAACCCAT

E E T
CGAGGAAACG

K s I W
AAAGCATCTG

G A G
GGGGCTGGCG

E I E
TGAGATCGAA
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() uamaautiandle nAussnrnasiiiuravaisweunsngenlunaaiin pPC1 Talauin

4,624 wa TnsuFamiadulimtuaiunidaneuiuiu uasuFuuninduls 2 dufludiunidanau

uyn TnarsyTefunLFuniinsiu orf uas orfs hiwuuFunlanauvya



3601
3651
3701
3751
3801
3851
3901
3951

4001

4051
4101
4151
4201
4251
4301

4351

4401

p.lﬁ 2.1

L AV
CTTGCGGTGA

L K Y
CCTGAAATAT

G P E L
GGCCGGAACT

G P W

I I G T
TCATCGGCAC

Vi"A" G
GTGGCGGGCT

Q S F

Q C H
ACAGTGCCAC

Y T V G
ATACGGTCGG

R K S

G VT
GGTGTGACGC

L. DI
ATTGGACATC

A D S F

GCAAAGTTTC CGCAAGTCGG CTGATAGCTT

M V T A

D' BELT

GGCCCGTGGA TGGTCACAGC GGACGAGATT

L E L
CCTGGAATTG

D L VvV Y
ATCTTGTCTA

Q L N
CAACTCAATC

2 N
GCCCATCGAA

E L R V
AATTGCGCGT
P V L

CCTGTTCTCG

K P"Si =R
AACCGATACG

vV L L
GTGCTTCTTC

C G M
TTGCGGTATG

H K Q s
ACAAGCAGTC

R N I
AGAAACATCT

V N V
GGTGAACGTC

ERe. E T

R V N
CGGGTCAACG

D VvV P
CGACGTTCCC

P G D V
CTGGCGATGT

A G D
GCGGGAGATA

D V A
CGATGTGGCT
E E M Q

AGGAAATGCA

ROy i X7
CAGGATCGTG

R E G L
GGGAAGGTCT

C E V
TGCGAGGTGG

vV L M
TGTCCTGATG

S M D M
CGATGGACAT

P F Q
CCCTTCCAGT

N VvV I

G Q0 I R
GCCAGATTCG

K L I
AAGCTGATCG

I
CATTTTTACT

R I E A
GGATCGAGGC

P E I

CCTGAAATTG
C %*

ATGCTGAAAT

0 G D
CAATGCGACG

P I s
GCCCATTTCT

E P F D
AACCTTTCGA

Q K N
CAGAAGAACA

G V R
GGGGGTGCGT

Y H R G
ATCATCGCGG

Q F D

D D P
GACGATCCGG

Q K A
TCAAAAGGCC

E Y A s
AATACGCCTC

G & SE
GGCACGCCGG

R I s
GAGGATCAGC

vV A L P
TCGCGCTTCC

orfb
M I
CGGCATGATC

E G E G
AAGGCGAAGG

Y S C
TACAGCTGCA

L F A
TCTGTTTGCG

K A F L
AGGCCTTTCT

L P s
CTCCCATCGG

R I T
CCGGATCACT

F D I G

R D E A
GCGATGAGGC

THeSle R
ACCATCCGGG

A V L
TGCGGTGCTT

G C L G
GGTGTCTCGG

N T R
AACACCCGCG

S M Y
CTCGATGTAT

E G V G
AAGGAGTCGG

E I G
GAGATCGGCG

R H D
GCGACACGAT
vV Q V
GTCCAAGTCA

L L D
GTTGCTCGAC

K T G N
AGACCGGCAA

P D R
CCCGATCGCC

A C Q
TGCGTGCCAA

V R P A
TCAGACCGGC

A L E
GCTCTTGAAG

R R P

AGATAGAGAC CAACGTCATC CAGTTTGACT TCGATATCGG GCGAAGGCCG
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(le) uamarsutiondlaindussnineriiuravdiduaunsnaanlunaain pPC1 Teiaung
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A R F F P G Q K Y A TS M D R G R
4451 GCGCGTTTTT TCCCAGGGCA GAAATATGCT CTTTCCATGG ATCGGGGGCG

S Pak L F5 P A N A P G Q S TSl S
4501 CTCCCCTCTC CTGTTTCCCG CCAATGCACC TGGTCAGTCG ACCCTGAGCT

F L V E A DT E B0 F L V E o K K
4551 TCCTTGTCGA AGCAGACACA GAGCCACAGT TCCTTGTTGA ATTGAAGAAG

G I S A G Q E F
4601 GGGATATCCG CCGGGCAGGA ATTC

n a1 @le)  uamsduiiondlalnduasnsaesiluraviiduaunsnasnlunaiaiin pPC1 Tuilaunn
4,624 wa TnmFouniaduliduiiunkianeudeiu uasiFouidaduls 2 duduiionidaneu

ugn TneszyTatunufunidudiu orf uas orfs iwurFunlanaungn
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an YV o

dseindiliauineniinusg

uasansasnad @i Aadedud 15 nuAUE WA, 2525 Fidamdn
A dudanmsdAnmiFygraiinenanansiodia  aedtidauadl AugAnenaians
lsansalumdnende  Wwlmsdnm 2546 wamdFunisAnmnsielustAusFoygn
wniudien arrndnwealulag@ann  Ansinenmand  avitansalumnanends Tl

NNSANEA 2547
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