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G GIETEA GATTGANEGETGNEG GTAT GIETTAAC - ATATGICAA GTIEGAAIEG GTAAEGE GGA GAIGETT GIETIETET G GEGATGA GG GEG GAE GG GT GA GTAAIEGEGTA G GAATET GIEECA GTAGT G GG G GAICAACTIEG GAGAAATIEEGA GETAATAIEC GICATAIEGEEETAEG G GG GAAA GEG G GG GATIETTE G GAICETIE GEGIETATTG GAT GA GEETGIE GT'T G GATTA GIETA GITT G GTG GG GTAAT G
? R WV A BEM ¢ M N - T C K S N G N A BEN s S W R T R cC P N SIHEN K SEEMMMI'PIH T P Y!G G K R GEIIFI G P R A A Clvi GEE A S W W G N

1
NNNNNNNNNNNNN
? 7 7 7

&) G G T G ART@IERG G G C TCAGA TTGAB CGCTGGCGGTATGCTTAAC ACATGCAAGTCGAACGGTAACGCGGAGAGCTTGCTCTCTGGCGACGAGTGGCGGACGGGTGAGTAACGCGTAGGAATCTGCCCAGTAGTGGGGGA CAACTCGGAGAAATCCGA GCTAATACCGCATACGCCCTACGGGGGAAAGCGGGGGATCTTCGGA CCTCGCGCTATTGGATGAGCCTGCGTTGGATTAGCTAGTTGGTGGGGTAATG
R OWEEM S W L R LIN/AINGIG ™M L N T C K S N G N A E S L L S G D E W R T G E * R V G I C P V V G D N S E K S E L I P H T P Y G G K R G I F GP R A I G * A CV G L A S W W G N
small subunit ribosomal RNA

AGAGTIGAMEGENCGCCTCAGATTGARCGCTGGCGGTATGCTTAAC ACATGCAAGTCGAACGGTAACGCGGAGAGCTTGCTCTCTGGCGACGAGTGGCGGACGGGTGAGTAACGCGTAGGAATCTGCCCAGTAGTGGGGGA CAACTCGGAGAAATCCGAGCTAATACCGCATACGCCCTACGGGGGAAAGCGGGGGATCTTCGGACCTCGCGCTATTGGATGAGCCTGCGTTGGATTAGCTAGTTGGTGGGGTAATG
RIVENE S W L R L NT A FGT G M L N T C K S N G N A E S L L S G D E W R T G E * R V G I C PV V G D N S E K S E L I P H T P Y G G K R G I F G P R A I G * A cC Vv G L A S W W G N
small subunit ribosomal RNA

/&I G G I G AEN@IERR G G CTCAGA TTGABCGCTGGCGGTATGCTTAAC ACATGCAAGTCGAACGGTAACGCGGAGAGCTTGCTCTCTGGCGACGAGTGGCGGACGGGTGAGTAACGCGTAGGAATCTGCCCAGTAGTGGGGGA CAACTCGGAGAAATCCGAGCTAATACCGCATACGCCCTACGGGGGAAAGCGGGGGATCTTCGGACCTCGCGCTATTGGATGAGCCTGCGTTGGATTAGCTAGTTGGTGGGGTAATG
R S'W ' L R LFBNNANGG G M L N T C kK S N G N A E S L L S G D E W R T G E * R V G I C P V V G D N S E K S E L I P H T P Y G G K R G I F G P R A I G * A C V G L A S W W G N

16S rRNA

GGC@WA GATTGA- CGCTG- CGGTATGCTTAACAACATGCAAGTCGAACGGTAACGCGGAGAGCTTGCTCTCTGGCGACGAGTGGCGGACGGGTGAGTAACGCGTAGGAATCTGCCCAGTAGTGGGGGA CAACTCGGAGAAATCCGAGCTAATACCGCATACGCCCTACGGGGGAAAGCGGGGGATCTTCGGACCTCGCGCTATTGGATGAGCCTGCGTTGGATTAGCTAGTTGGTGGGGTAATG

P R L -THW-R v ANBMENQ H A S R THEVAT R R A C SHEWA T SIG G RIVES N ABNENSEN S A QBEEW G T TR R N P sHEY RINR P TIGHEEMS G G S SIDNM A NN D NEN P A NI D EEENNTVI G G SVENWN
16S rRNA

GCTTAAC ACATGCAAGTCGAACGGTAACGCGGACGAGCTTGCTCTCTGGCGACGAGTGGCGCGACGGGTGAGTAACGCGTAGGAATCTGCCCAGTAGTGGGGGACAACTCGGAGAAATCCGAGCTAATACCGCATACGCCCTACGGGGGAAAGCGGGGGATCTTCGCGACCTCGCGCTATTGGATGAGCCTGCGTTGGATTAGCTAGTTGGTGGGGTAATG
L N T ¢ K S N G N A E S L L S G D E W R T G E *= R V GG I C€C P VvV V G D N S E K S E L I P H T P Y G G K R G I F G P R A I G * A C V G L A S W W G N
16S rRNA

260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
GIECTACICAA GGIE GAIGATIECATA GET GGTICT GA GA'G GAIE GATICA GIECAICAT GG GAICT GA GAICAIE G GICICICA GAICTIGICTAICG G GAIG GIEAIGICA GIT G G G GAAITATTT G GAICAATT G G GE GAAA GIEET GATICICA GICAATACIE GEGTGT GTGAAGAAG GIEIET GIEG G GTT GTAAA GICACTTTCAATT GG GAAGAAAA GECT GA G GATAATAICCCTT G GGTIETT GAT GTTAICCTTTA GAA GA'A GIEACE GGETAAICTCC GT GIACA GIE
Gl P R R R S A R G R S A TEHWMGGEWRIH G PIDIS Y G R'Q Q W GII'MED N G R K PID' P AP RIVEENR R P A G C K ANW sSIITG K K S HWRFITII pEWMEEDIVET F R R S TIGEENER A S

GCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAATTGGGAAGAAAAGCCTGAGGATAATACCCTTGGGTCTTGACGTTACCTTTAGAAGAAGCACCGGCTAACTCCGTGCCAGC
L P R R R S I A G L R G R S A T L G L R H G P D S Y G R Q Q W G I L D N G R K P D P A I P R Vv # R R P A G C K A L S I G K K S L R I I P L G L D V T F R R S T G * L R A S
small subunit ribosomal RNA

GCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAATTGGGAAGAAAAGCCTGAGGATAATACCCTTGGGTCTTGACGTTACCTTTAGAAGAAGCACCGGCTAACTCCGTGCCCAGC
L P R R R S I A G L R G R S A T L G L R H G P D S Y G R Q Q W G I L D N G R K P D P A I P R Vv * R R P A G C K A L S I G K K S L R I I P L G L D V T F R R S T G * L R A S
small subunit ribosomal RNA

GCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAATTGGGAAGAAAAGCCTCGAGGATAATACCCTTGGGTCTTGACGTTACCTTTA GAAGAAGCACCGGCTAACTCCGTGCCAGC
L p R R R S I A G L R G R S A T L G L R H G P D S Y G R Q Q W G I L D N G R K P D P A I P R V *®* R R P A ¢ C K A L S I G K K S L R I I P L G L D Vv T F R R S T G * L R A S
16S rRNA

(4]

o

o

CTGCGGGTTGTAAAGCACTTTCAATTGGGAAGAIGAAGCCTGAGGATAATACCCTTGGGTCTTGACGTTACCTTTA GAAGAAGCACCGGCTAACTCCGTGCCAGC
C GHIWEEEM s 7 F N w NENEN K PEEE D N 7THW ¢ SEER Y INVEEK K H RBESET P ClQ
16S rRNA

GCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGACGATCAGCCACACTGGGA CTGAGA CACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGA CAATGGGCGAAAGCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAATTGGGAAGAAAAGCCTGAGGATAATACCCTTGGGTCTTGACGTTACCTTTA GAAGAAGCACCGGCTAACTCCGTGCCAGC
A Y Q G D D PEENINVENSEND D Q P'H w DNMD 7T A Q T P T G G S S GCEENMY w THVEGENENS T Q Q Y ROV CHNENNENGCEINRIVEVI K H F QEENG R K ANNGCGENY P W OV IIN T WON P UOVMENSESN A P A N SV P
16S rRNA

GCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAGCCTGATCCAGCAATACCGCGTGTGTGAAGAAGGCCTGCGGGTTGTAAAGCACTTTCAATTGGGAAGAAAAGCCTGAGGATAATACCCTTGGGTCTTGACGTTACCTTTA GAAGAAGCACCGGCTAACTCCGTGCCAGC
L p R R R S I A G L R G R S A T L G L R H G P D S Y G R Q Q W G I L D N G R K P D P A I P R V ®* R R P A ¢ C K A L S I G K K S L R I I P L G L D Vv T F R R S T G * L R A S
16S rRNA

>

o

520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770

AIGIGEGIE GGTAATAEG GAG G GT GIEGA GIEGTTAATE G CAATTACTG G GIEGTAAA GEGIE GEGTA G GEG GIETT GTTAA GTIEA GAT CTGAAAGEIEET GG GIETEAATETG G GAACTGEATTT GATACT GGICA GGETA GAGTATG GTAGA GG GAA GTG GAATTIEEG GG GTA GIEG GTGAAAT CIE G TAGATATICEG GAG GAAGATEA GTG GEGAA G GIEGAIGTTCET G GACCAA TACT GAC GIET GAG GTGIE GAAA GEGTG G GTA GIE
S R G N T A S N R N Y W A S A R R R K S DIVEK ABMSG S T w NENSEN H BEN T W00 A s S GULI. P GIVY A VY K COve R R NI S D FEEED Q Y NEHR A K A WOV A

AGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGTTAAGTCAGATGTGAAAGCCCTGGGCTCAACCTGGGAACTGCATTTGATACTGGCAGGCTAGAGTATGGTAGAGGGAAGTGGAATTCCGGGTGTAGCGGTGAAATGCGTAGATATCCGGAGGAACATCAGTGGCGAAGGCGACTTCCTGGACCAATACTGACGCTGAGGTGCGAAAGCGTGGGTAGC
S R G N T E G A S V N R N Y W A * S A R R R L V K S D V K A L G S T W E L H L I L A G * S M Vv E G S G I P G V A V K cC Vv D I R R N I S G E G D F L D Q Y * R * G A K A W \%
small subunit ribosomal RNA

AGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGTTAAGTCAGATGTGAAAGCCCTGGGCTCAACCTGGGAACTGCATTTGATACTGGCAGGCTAGAGTATGGTAGAGGGAAGTGGAATTCCGGGTGTAGCGGTGAAATGCGTAGATATCCGGAGGAACATCAGTGGCGAAGGCGACTTCCTGGACCAATACTGACGCTGAGGTGCGAAAGCGTGGGTAGC
S R G N T E G A S V N R N Y W A * S A R R R L V K S D V K A L G S T W E L H L I L A G * S M Vv E G S G I P G V A Vv K cC Vv D I R R N I S G E G D F L D Q Y * R * G A K A W Vv
small subunit ribosomal RNA

AGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGTTAAGTCAGATGTGAAAGCCCTGGGCTCAACCTGGGAACTGCATTTGATACTGGCAGGCTAGAGTATGGTAGAGGGAAGTGGAATTCCGGGTGTAGCGGTGAAATGCGTAGATATCCGGAGGAACATCAGTGGCGAAGGCGACTTCCTGCGACCAATACTGACGCTGAGGTGCGAAAGCGTGGGTAGC
S R G N T E G A S V N R N Y W A * S A R R R L Vv K S D V K A L ¢ S T W E L H L I L A G *= S M V E G S G I P G V A V K C VvV D I R R N I S G E G D F L D Q Y * R * G A K A W V
16S rRNA

AGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGTTAAGTCAGATGTGAAAGCCCTGGGCTCAACCTGGGAACTGCATTTGATACTGGCAGGCTAGAGTATGGTA GAGGGAAGTGGAATTCCGGGTGTAGCGGTGAAATGCGTAGATATCCGGAGGAACATCAGTGGCGAAGGCGACTTCCTGGA CCAATACTGACGCTGAGGTGCGAAAGCGTGGGTAGC
Q pP REEMY ' G G CHEERENE s DI VK R AEKEBNAN AN CIEBV R CHBEBE s P/IGHE NG T A FID TG RIWEEN Y G R G K W N S'G C S GEHEWMIR R Y PHNEENH Q W R R R P G PII'l0 TR CHBEE sV G S
16S rRNA

AGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGTTAAGTCAGATGTGAAAGCCCTGGGCTCAACCTGGGAACTGCATTTGATACTGGCAGGCTAGAGTATGGTAGAGGGAAGTGGAATTCCGGGTGTAGCGGTGAAATGCGTAGA TATCCGGAGGAACATCAGTGGCGAAGGCGACTTCCTGGA CCAATACTCACGCTGAGGTGCGAAAGCGTGGGTAGC
A ATV T R RIVIR ABINTI G'I' T G R K A RIV G GCHIWEN S Q FPM/EEM K P W A Q P G N C'THEEMY W Q A RV w EENMR BNV SN F R VENREIN ABENT S G G T SV A K A T S W T N T D ANV R K R
T6SFRNA

AGCCGCGGTAATACGGAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGTTAAGTCAGATGTGAAAGCCCTGGGCTCAACCTGGGAACTGCATTTGATACTGGCAGGCTAGAGTATGGTAGAGGGAAGTGGAATTCCGGGTGTAGCGGTGAAATGCGTAGATATCCGGAGGAACATCAGTGGCGAAGGCGACTTCCTGGACCAATACTGACGCTGAMGTGCGAAAGCGTGGGTAGC
S R G N T E G A S V N R N Y W A * S A R R R L Vv K S D V K A L G S T W E L H L I L A G * S M V E GG S G I P G V A V K C VvV D I R R N I S G E G D F L D Q Y = R = €C A K A W V
T6STRNA

>

>

>

>

780 790 800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950 960 970 980 990 1,000 1,010 1,020

AAACA G GATTA GATAGEET G- GTA GTIECAICCEEG TAAAC CAT GTEAACTA GECGTT GG GETEATTATAA GG GIETTA GT G GECICA GETAAICGIE GATAA G TT GAIGEGIEET G GG GAGTAIEG GIEC CIEAA G GTTAAAAGTICAAA GGAATT GAIEG GG G GIEEE GEAICAA GIEG GTG CAGEATGT GGTTTAATTE CAT GEAACGIE GAA GAAIGET TACICA CECETT GACATIECTE G CAAICTTTICTA GA GATA GATT GGT GEETTEGG
N RIEI"R Y P/-G S P R R K R ClQgPMmWaAaNW " GFWI "I"'R AKEVY R SHEER D KFMW T A W GW'R P'Q GCGEEN S KM T G A R T S A C R C N A K N T s PEEEH P R N F VEENTI w C B R

AAACAGGATTAGATACCCTG GTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGCTCATTATAAGGGCTTAGTGGCGCAGCTAACGCGATAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACATCCTCGGAACTTTCTAGAGATAGATTGGTGCCTTCGG
N R I R Y P G S P R R K R C Q L A V G L I I R A * W R S * R D K L T A W G V R P Q G * N S K E L T G A R T S G G A C G L I R C N A K N L T S P * H P R N F L E I D W C L R
small'subunit ribosomal' RNA

AAACAGGATTAGATACCCTG GTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGCTCATTATAAGGGCTTAGTGGCGCAGCTAACGCGATAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAGCCCTTGACATCCTCGGAACTTTCTAGAGATAGATTGGTGCCTTCGG
N R I R Y P G S P R R K R C Q L A V G L I I R A * W R S * R D K L T A W G V R P Q G * N S K E L T G A R T S G G A C G L I R C N A K N L T S P * H P R N F L E I D W C L R
small'subunit ribosomal'RNA

AAACAGGATTAGATACCCTG GTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGCTCATTATAAGGGCTTAGTGGCGCAGCTAACGCCGATAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCCGAAGAACCTTACCAGCCCTTGACATCCTCGGAACTTTCTAGAGATAGATTGGTGCCTTCGG
N R I R Y P ¢ S P R R K R C Q L A VvV G L I I R A * W R S *= R D K L T A W G V R P Q G * N S K E L T G A R T S G GGGA C GG L I R C N A K N L T S P * H P R N F L E I D W C L R
T6STRNA

AAACAGGATTAGATACCCTGEIGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGCTCATTATAAGGGCTTAGTGGCGCAGCTAACGCGATAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACT CAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAA CGCGAAGAACCTTACCAGCCCTTGACATCCTCGGAACTTTCTAGAGATAGATTGGTGCCTTCGG
K @ DHEENMT pPHEENMV VIiH ACDVIN DIV NEECPNING S TIVEEN GRS ¢ A A N AT SEEMP P GHEENY G R KIVEK TIQ R NEEEMR G P A 'Q AINVIEENH ™V VENTF D A T R R THEEP ANMD THNGG T FIENRENT G A F G
T6STRNA

AAACAGGATTAGATACCCTG GTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGCTCATTATAAGGGCTTAGTGGCGCAGCTAACGCGATAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGT TAAAACT CAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAA CGCGAAGAACCTTACCAGCCCTTGACATCCTCGGAACTTTCTAGAGATAGATTGGTGCCTTCGG
Q T GEEND T I FVEVETH ACVE N DIOVE NEEE P FEN G S NIUEEM G FEN S G A AN A SEEM P P GEEMY G R KIEVIK T'Q R NEEMR G P ATQ AINVIEENH VIVENTF'D A T R R THEP ANWD IT'WINGC 7 FIENRBENT G A FIG
T6SFRNA

AAACAGGATTAGATACCCTG GTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGCTCATTATAAGGGCTTAGTGGCGCAGCTAACGCCGATAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCCGAAGAACCTTACCAGCCCTTGACATCCTCGGAACTTTCTAGAGATAGATTGGTGCCTTCGG
N R I R Y P ¢ S P R R K R C Q L A VvV G L I I R A * W R S * R D K L T A wW G V R P Q G * N S K E L T G A R T S G GGGA C GG L I R C N A K N L T S P * H P R N F L E I D W C L R
T6STRNA

1,030 1,040 1,050 1,060 1,070 1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170 1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

GA GEIE GAGT GAICA G G GET GEAT G GIET G TG TIEA GETE CT G TIEGT GAGATGTTG G GTTAAGTCEEGTAACGA GE GEAACECTT GECETTA GTTGIECAGEATGTAAT GGT GG GAAIGTIETAA G G GGAGTGIEEG CTGAICAAAICE G GA'G GAA G GT.G G GGAT GAICG TIEAA GTCATCAT GGEECTTAT G GGETG G CETAICACATGT GETACAAT G GEIE G GTAICA GAG G GIET CIGAAACICIE GE GAG G GG GA GECAATIETCA GAAA
P SID R C C A S S C R PEEER A Q PHN PEMVIA s THEEW W ‘D Cc REEMQ T R W R AIEMY G W AT W PEVIQ R A A N P R A N B R

e

GAGCCGAGTGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGCCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGGGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGCCGGTACAGAGGGCTGCAAACCCGCGAGGGGGAGCCAATCTCAGAAA
E P S D R C C M A V V S S C R E M L G * Vv P * R A Q P L P L Vv A S T * W W E L # G D C R * Q T G G R W G * R Q V I M A L M G W A T H Vv L Q W P Vv Q R A A N P R G G A N L R
small'subunit ribosomal' RNA

GAGCCGAGTGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGCCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGGGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGCCGGTACAGAGGGCTGCAAACCCGCGAGGGGGAGCCAATCTCAGAAA
E P S D R cC C M A V V S S C R E M L G * oV P * R A Q P L P L VvV A S T * W W E L * G D C R * Q T G G R W G * R Q V I M A L M G W A T H V L Q W P Vv Q R A A N P R G G A N L R
small'subunit ribosomal'RNA

GAGCCGAGTGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGCCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGGGACTGCCGGTGA CAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGCCGGTACAGAGGGCTGCAAACCCGCGAGGGGGAGCCAATCTCAGAAA
E p S DR CCMAV Vv S S CUR E WM L G * Vv P * R A Q P L P L V A S T * W W E L *= ¢ D CR * Q T G G R W GG * R Q V I M A L M G W A T H V L Q W P V Q R A A N P R G G A N L R
T6STRNA

GAGCCGAGTGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTRGGGTTAAGTCCCGTAACGAGCGCAACCCTTGCCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGGGA CTGIGCGGIBGA CAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGCCGGTACAGAGGGCTGCAAACCCGCGAGGGGGAGCCAATCTCAGAAA

~

~

~

LS RIWETIG A A Wl S s A RIVEVIR C REVEK S R NMBEMR N P C PEEEMINP A R N'G G N S K G TIG GID K P MENSENG G G/D DIVEK S S W PEMW A GEENH T C Y N G R Y R GEHENQ T RNENGMNENP[IT" s HEN
T6STRNA

GAGCCGAGTGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT CCCGTAA CGAGCGCAACCCTTGCCCTTAGTTGCCAGCACGTAATGGTGGGAA CTCTAAGGGGA CTGCCGGTGA CAAA CCGGAGGAAGGTGGGGA TGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGCCGGTACAGAGGGCTGCAAACCCGCGAGGGGGA GCCAATCTCAGAAA
IS RIWITIG A A WwWHIN S s A RIVIVIR C WHIVIK S R NBEER N P C PEEEWIP A R N G G N S K G T AGI!D K PMENENG G/D DIVIiK S S W PHEWMW A GEENH T C Y N G R Y R GHENQ T RNENGNENP[ T s NN
T6SFRNA

GAGCCGAGTGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGCCCTTAGTTGCCAGCACGTAATGGTGGGAACTCTAAGGGGACTGCCGGTGA CAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTATGGGCTGGGCTACACACGTGCTACAATGGCCGGTACAGAGGGCTGCAAACCCGCGAGGGGGA GCCAATCTCAGAAA
E P S DR C C M AV V S S CR E M L G * V P * R A Q P L P L V A S T * W W E L * G D CR * Q T G G R W G * R Q V I M A L M G W A T H V L Q W P V Q R A A N P R G G A N L R K

T6STRNA

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520 1,530 1,539

ACIEG GTICGTAGTEEG GATE GEA GTICT GEAACTIEGAICT GIE G GAA GTIEG GAATICGIGTA G TAATE GG GATICA GIGAT GIEC Clt G GTGAATAIE GTTICEE G GGIECTT GTACACAICE GIECIC GTCAICAIGIEA T G GGA GT G GGTT GEAAAA GAAIGTG G GTA GETTAAIGET - TEG G GA G GGIE CIETICACCACTTT G T CATTCAT GAETG G GGT GAA GTE GTAAIGAA G GTA CEEIETA G GG GAAGETG G GGIETG GATCACETECTT
P R AIVIC N S T A S R N R S R IIU S P R R S R ABMY T P P T P W w A K SEN T -FIG R AN T THEE FvMe T GV K SEEMQ G S P RIG T WIG WHINT S

ACCGGTCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCAAAAGAAGTGGGTAGCTTAACCT TCGGGAGGGCGCTCACCACTTTGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCCTT
PV Vv Vv R I A V C N S T A * S R N R * * S R I S M P R * I R S R A L Y T P P Vv T P W E W V A K E Vv G S L T F G R A L T T L * F M T G V K S * Q G S P R G T W G W I T S
small'subunit ribosomal' RNA

ACCGGTCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCAAAAGAAGTGGGTAGCTTAACCT TCGGGAGGGCGCTCACCACTTTGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCCACCTCCTT
P V V V R I AV C N S T * S R N R * * S R I S M P R * I R S R A L Y T P P Vv T P W E W V A K E V G S L T F G R A L T T L * F M T G V K S * Q G S P R G T W G W I T S
small'subunit ribosomal'RNA

ACCGGTCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCAAAAGAAGTGGGTAGCTTAACCT TCGGGAGGGCGCTCACCACTTTGTCGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCTT
p v v v R I A Vv C N S T A *= S R N R * = § R I S M P R * I R S R A L Y T P P V T P W E W V A K E vV G S L T F G R A L T T L * F M T G V K S * Q G S P R G T W G W I T S

ACCGGTCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCAAAAGAAGTGGGTAGCTTAACCT TCGGGAGGGCGCTCACCACTTTGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCTTH

N R SHEMS G S'Q S A T R MWRMBNVIGCIITIA S N RIG S A C RIGEENMY VO PG P C TIFH R P SIH H G S/GHEQ K K wiviANKEP S G G R S PHECID SHEEINGCHENsS R N KIVIAWNWGMBEP G AG S P P
ACCGGTCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCAAAA GAAGTGGGTA CAGTAMCCTETAMGG- GGGIGGC- CAC--CBTTCGGGAT----BAGTGGG
N R SHEMS G S'Q S A T REWRMBNEV GITWA S N RIG S A C R/ GEENYFfVIPIG P C TIH R P SIH H G S GHENQ K K wEVEENY PEEW-'G G-[H--P WID----IQ W

T6STRNA

ACCGGTCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCAAAAGAAGTGGGTAGCTTAACCT TCGGGAGGGCGCTCACCACTTTGTGATTC
p v v v R I A Vv C N S T A *= S R N R * = § R I S M P R * I R S R A L Y T P P V T P W E W V A K E v G S L T F G R A L T T L * F
T6STRNA




Consensus
Identity

ITS - Riftia 1 symbiont
ITS - Riftia 2 symbiont
ITS - Tevnia symbiont

ITS - Robidart NZ_AASF01001544
ITS - Di Meo Rif9N, AF076801

ITS - Di Meo Rif13N, AF076803
ITS - Di Meo RifGY-V, AF076799
ITS - Di Meo RifGR, AF076805
ITs - Di Meo Rif18S, AF076806
ITS - Di Meo TevON, AF076800
ITS - Di Meo Tevl3N, AF076802

ITS - Harmer Riftia symbiont phylotype 1
ITS - Harmer Riftia symbiont phylotype 2
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Identity

ITS - Riftia 1 symbiont
ITS - Riftia 2 symbiont
ITS - Tevnia symbiont

ITS - Robidart NZ_AASF01001544
ITS - Di Meo Rif9N, AF076801

ITS - Di Meo Rif13N, AF076803
ITS - Di Meo RifGY-V, AF076799
ITS - Di Meo RifGR, AF076805
ITs - Di Meo Rif18S, AF076806
ITS - Di Meo TeviN, AF076800
ITS - Di Meo Tevl3N, AF076802

ITS - Harmer Riftia symbiont phylotype 1
ITS - Harmer Riftia symbiont phylotype 2
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TCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG

TCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG

TCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG

TGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG
CGTAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG

CGTAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGC-GAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTIATACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCC-TGATA---GTGAGGTCGG

AGGGGAACCTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG

CGTAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGC-GAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAG-GT-AGGTCGG

CGTAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG

GGGAA-CTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG

CGTAACAAGGTAGCCCTABGGGAACCTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGC-GAGTACTCACATAAATTACCTATCIIACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCEICACCCCTGATAAG-GTGAGGTCGG

[EG GATEAGEATCEEGEG GG AATAEG MNEEE GG CEEMNG TATATATE CEEEGC NEATASEANG GG AIGHG G Gl GEAAAA GAA GG G GIVA GEMMAAEEMTEG G GAG GG @ GEMEASEATINNCNG AMNEANGAGH GG G GIGABGE CG TAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG
ECGATICAGEAT GIEEGIEC GTGAATAIEG TTIEEE GG GECTTG TATACATE GEICIEG TIEACATICAT G GG AGITG G GIT GEAAAA GAA GITG G GTA GETTAACTTTEG G GAG GG E GATICACCACTTTGTGATTEAT GAGT GG GGTGAAGT CG TAACAAGGTAGCCCTAGGGGAACCTGGGGCTGGATCACCTCCTTTAAAAAGTTTCGCCGGGTCGGCGGAGTACTCACATAAATTACCTATCCACAGTTAAAGCAGATACAGGCCTGTTGCTTGAAGCATCTGTACTGCACTTGAGCAAATTGGGTCTGTAGCTCAGTTGGTTAGAGCGCACCCCTGATAAGGGTGAGGTCGG
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AGGTTCAAATCCTCCCAGACCCACCAGATTGGAGTTCAGGGGCCATAGCTCAGCTGGGAGAGCGCCTGCCTTGCACGCAGGAGGTCGGCGGTTCGATCCCGCCTGGCTCCACCAAATTCATGAGTGGGAAGTGTCTAGCGAGAAGGCTAGCCACTTTGCATTTGCGAAGTCTGCTCTTTAAAAATTAGGTTAGATCGCTGATAGGTGATATCGAAAGATATCCTTATCAATTAAGTATCTAAGTTTCTCAAGGCTTAGATACTGGGTATGTTGCATTCGTAACCATTGATTGTATCCCAGAATTTTTGGGGTTATATGGTCAAGTGAG
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