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ERAFHRAE

(A2 RAERKX -MAE H7E2ELH XLREFFLHAE)

(2006.01)

M OEHRR ot Y S
2k R XIPC 4% :

G e . [>W S QoosoD
—BHEB (vx/E
mI Bl sz AR EWRF &

Biological composite and method for reducing H,S

O = FXBRAHE:
AERABAEAMP —RAIBACRZLEYHELHRF
B RFHRIBIALBRZADHRELA AR T —BHE S X
B—%#BB A% (Thermus sp.) » BENFHEHRLE - B
b AR AR ARIEZ AR B
REeFLRaZIHARE BT URIAEFZIHELALE -

R & E R

A biological composite and method for reducing H,S are

O

disclosed. The biological composite for reducing H,S
includes a carrier and Thermus sp. immobilized on the
carrier. Therefore, if a sample containing H,S contacts
Thermus sp. or the carrier with Thermus sp. immobilized

thereon, H,S can be reduced in amount.
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N> BARA

G L ER T D
AEAGMA - BEA D RCA LD BEESHARS

B e

[ & 37 497 ]

ELABABKREBRABR BN —HBEARBLHERF
MAOBERR  THARE -EHN-LE2EDAERRER
RRBRGOBRA - — M T ABEBRATEAFTSAHS%T K 30%
—RHE 4%E A 02%HMULARA LB ERB - KM >
AEBRAARAA BAEATLRBFHE ST A4
ZHAEE - AL & R MR E S #1000 ppmsk L # > Al §
HBRE W HEIRFRAREHLOERG  CEHARLEARAR
GGG ET ALAEAMEETEETRERAIAILAEH S
= o

BRAEHLAER T E 2R 060 E Rk -
% %%k (Clausprocess) b2 kxR AMEE £ ¢
RTAEMEU}  SEHRMEBAIBHEXRIRSERER
A RAB FREANRAEYE HERALMFTRERESH
1000 ppmIA L2 Bt EFAEBR > AR THAMR LY A
FALBLENETHEABRFTAERZN  BHEHAL
zZHiba eBERMENEARAREDAERE > &AM
A RABARRZIpPHE TR r £ M EP ERAEDHOERRTE
Mo REFELGERENEZITH -
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B KR —HEARBHFACRLAILE N IR
A BHBPGEARABREZpHEBKE » 15T %45 R ¥
MR AN  BITHEHNNLEEABARAARAR > & &K
PR RBEEERE -

(AR E]

AFRLTIEZEMNGERBS BRI ABLEE N
BEMAEF:  BERLBEANRBRLIRE - 5T £ - R
RIE -EEASERAMAEAET  AERALCANSTE - &
MBEAAHBRALERBREM GRS THLEEAHARSE R
BRegrengGgE -

HEA bt ae AFAHXI-GBHRHE LRI A
BzAHMHHEALH 6 —HH AR BRABBEHK
( Thermussp.) * BEENZHEBELE -

AFHZ I —BHRHL BRI BLa L2 HHS
ko BEUNTHSR B — 2 EBR A% (Thermus sp.) #
— it a xR HEE -

NABFRALERIRICBR AT ET > BEAE
B B ¥% (Thermus sp.) TEHEFH—HRL  » wFEZKIE
BEGAFCARZHLBEE BTRIEFIHRLLZTE-

HABRALERIBRILBZAYHRBESHETET
VBB TAHERS - REL e BE - -85 HER -
BL - SBRE > RALE - FHEL -BHKD KA
IoAhziteEhEREas RHFATLRNOCENRT



201318688

BArnaTERESY HloBRHen REREFE  ZERB
B Et (Thermus sp.) THA -4 W BOALAR > &
SEBREROROGHBK AR ILEBAREDBE -

AERHZ B -—BHRESE B ERALEHEKR  HiAh
— 4% B ¥ % (Thermus sp.) » L #16S rDNAZ A 7] &
4 SEQ ID NO. 3 -

BB RAN20IFI0819B FHEN A RS ERR
MAMEDEARBERFAR ¥ » F 4% % K B BCRC
910527 -

b B HARBREAR E M. (Thermus sp.) KT
% Thermus scotoductus °

B Emu o — ALK S  BR - RAARERE
YE(UY BEIEEFURETREMRALRRAEY
nib & A # (>1000ppm) * ER EHBAKBETRLEAR
2R TEHABERRGFHENGE - KM 0 RE A
CEHAARZEYHBELSMARAFTETRERAN LA & £ 8
By FTHAEAT22RAB AR THRILERBEBRAR
B > BB EFABEEMEREREpHETH » 47 T £ & pH
HETRERFHF LA TR EE > BT REFHALILLZ A
BERAREERALEZAEY -

[ & H5 K]

ABERLZBEFRAANERSOBKTRY & E — 4
MEAHK EHFRARETHBRKpPpHEASZH B AL r EmFE
T B 5 E A &(>1000 ppm)Z K K o
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A BN ACAE TG BEREBNEREAR
(Thermus) » 7T #& Bt & & % R AL B AR o B ot % A4F & BF M AR
flbd i At LRAEUREARBRIAHYIR
A SBBRREHMHBLREL R BE 8BS - 1B
BHo SR E - BRMCE FHEL o K-
FRE -RHmaHhE REZAHBEERALEE FNIE
BRAEHE (MR- BBHEELTHR) » EHLEREZ
ROV AHBEELMBOLEYMEN  BTHLELEHEHRE
AAFRALEZAE PloBBELDWERENBETES
MM BRGBILEBL T — M4 -

HAFRA-—EBRXHAT EAMRSRBEAAR
POHMNBRILRZFHEIRETEIY% BN TREA
Bt AR ERERRABRAET  BLERANE
R FEHELKLHEADRES  FTITHELAMSA
FROREBELE - BRsbz s FEMERERME R BB
RO EHRRPHO TN A S RAT A A B A HN £
RELAEMERTRE  BRAEHEHFBATHAELEGER
nE o

UMTHEIHENABTEARARIFTAIRT RS
X  BERHELALTTHARAEABR T INETE
TRAZAZIACELAS K - AFATTHRIEAELRRA
HEBTEBHAUABTIERA  ARAETFPHER@G T
THENARBRBABA  EFFEBATAIHNT ETS
EEHRER -
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FAEAZTRAFZERBAHABIALZITER - %
¥ETHEBATFTAALALTAFTMZIAH RABEATZAHKHFES
FETEFZIESR  EEBRTEFIAGHE - HKRELL
BlH—BEERZRY ARAAHASAERETREER -
XA — HALBZIIERER

DTRAEBAR BN BR - FERRES &
FomPMERDPEBERE -

BHATRY  sE8b&BEMHEWEB (acidic tolerance
bacteria) » ¥ # 4 & & 45 g/L ~ (NH,),S0, 3 g/L ~ KH,PO,
0.5 g/L~ MgSO,4 - 7H,0 0.5 g/L ~ KC1 0.1 g/L ~ Ca(NO3), 12.5
mg/L ~ A B FeSO, - 7H,0 0.01 mg/Lz st H KX P32 (7% »
$RT500 g @Bk BECIOSERERH -

BT o ETHFZRKEIESR (REFTR BB S
MEM T ¥ /3 » Taiwan Activated Carbon Industries
Company) # AB X Ll m B ey BRERNIE
BASEFR B EREHBH048 g/cm’ - Lt X BH Y B 1250
m*/g> EAABBEAFRRELEEOpHA AL E23.0- A E %
Pzt ARMEERRFMEE  AFTHRK L
MR B E CBE  HBER-FRL S KE - BRE
EFMHBRLE - BHRE KA -RKREE - -BIHESE

AR EHBAB AR EAREN L AMEE > wAAEpH
BHEZ242FRKFHRR > BERFRASH Y » #4338
%ﬁ%ﬁ[ﬂ/’i% (immobilized) K FMHm L HAHBEL
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BMERTHRMNSEHBEAL BB AARKERERERSA
#i110°210° CFU®S & # -

BRLBEBETA BRSO R KZEMH (granular activated
carbon ' GAC) AKX H T X2 & th 4 ¥ & K (lab-scale
biofilter » M A TR KH 2 HB1) 2F & (ARASSA Y
BEEEAOAY) PrAEFYRKEHBKOAABRMREE
53 B05AFR0240F o

B ¥ KEAaEBE ERE 10,000 ppmZ Fi it
& AR B4 ERHREARE A3,000 ppm#y AL & - F
Y ERBLARATRIRSGAM  HAMRERG T AR
HA BRAABIETRETXGQLEBEGFBRBERE - BRE
T HBARHENBIALRBE A AETEENBRESN T E
AN AILE 0 HT A & R R BEAR KL
RILBR R ERK Bt —FEZZEHR -

%4k A A & BDNASE 4 ( Geneaid Biotech Ltd.)
HREGCZA BRI LEBDNA ARG @B F — M43
F# o RAEGI FIF:GAGTTTGATCCTGGCT
CAG (SEQIDNo.1) - R&EK A3 F1543R: AGAAA
GGAGGTGATCCAGC (SEQIDNo.2) @ £##& R4
& 4% 44 R & ( polymerase chain reaction® PCR) M K B # 2
16STDNA ' @ EF BB ZHFFIHBELT -

SEQ ID No. 3

TGCTAGATGCAGTCGAGCGGTGCAT
GTTTATACCTGTTCAGCGGCGGACGGGT
GAGTAACGCGTGGGTGACCTACCCGGA
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AGAGGCGGACAACCTGGGGAAACCCAG
GCTAATCCGCCATGTGGTCCTGTCCTGT
GGGGCAGGACTAAAGGGTGGATAGCCC
GCTTCCGGATGGGCCCGCGTCCCATCAG
CTAGTTGGTGGGGTAAAGGCCCACCAA
GGCGACGACGGGTAGCCGGTCTGAGAG
GATGGCCGGCCACAGGGGCACTGAGAC
ACGGGCCCCACTCCTACGGGAGGCAGC
AGTTACGAATCTTCCGCAATGGACGGAA
GTCTGACGGAGCGACCCCGCTTGGAGG
AGGAAGCCCTTCGGGGTGTAAACTCCTG
AACTGGGGACGAAAGCCCTGTGTAGGG
GGATGACGGTACCCAGGTAATAGCGCC
GGCCAACTCCGTGCCAGCAGCCGCGGTA
ATACGGAGGGCGCGAGCGTTACCCGGA
TTTACTGGGCGTAAAGGGCGTGTAGGCG
GCCTGGGGCGTCCCATGTGAAAGGCCA
CGGCTCAACCGTGGAGGAGCGTGGGAT
ACGCTCAGGCTAGAGGGTGGGAGAGGG
TGGTGGAATTCCCGGAGTAGCGGTGAA
ATGCGCAGATACCGGGAGGAACGCCGA
TGGCGAAGGCAGCCACCTGGTCCACTTC
TGACGCTGAGGCGCGAAAGCGTGGGGA
GCAAACCGGATTAGATACCCGGGTAGT
CCACGCCCTAAACGATGCGCGCTAGGTC
TTTGGGGTTTATCTGGGGGCCGAAGCCA
ACGCGTTAAGCGCGCCGCCTGGGGAGT
ACGGCCGCAAGGCTGAAACTCAAAGGA
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ATTGACGGGGGCCCGCACAAGCGGTGG
AGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCAGGCCTTGACATGCTG
GGGAACCTAGGTGAAAGCCTGGGGTGC
CCGCGAGGGAGCCCCAGCACAGGTGCT
GCATGGCCGTCGTCAGCTCGTGTCGTGA
GATGTTGGGTTAAGTCCCGCAACGAGCG
CAACCCCTGCCCTTAGTTGCCAGCGGGT
TGGGCCGGGCACTCTAAGGGGACTGCC
TGCGAAAGCAGGAGGAAGGCGGGGACG
ACGTCTGGTCATCATGGCCCTTACGGCC
TGGGCGACACACGTGCTACAATGCCCAC
TACAGAGCGAGGCGACCCAGTGATGGG
GAGCGAATCGCAAAAAGGTGGGCGTAG
TTCGGATTGGGGTCTGCAACCCGACCCC
ATGAAGCCGGAATCGCTAGTAATCGCG
GATCAGCCATGCCGCGGTGAATACGTTC
CCGGGCCTTGTACACACCGCCCGTCACG
CCATGGGAGCGGGTTCTACCCGAAGTCG
CCGGGAGCCTTAGGGCAGGCGCCGAGG
GTAGGGCTCGTGACT

B A LBRBRRELEYERT < (National Center for
Biotechnology Information® NCBI) 2 # ¥ A 3 Fl# & & &
% ( Basic Local Alignment Search Tool » BLAST) : i /7 4%
FIARAABRA T @A RAZIRERFBEFTLYE  BAHE
AMEGA3.I$# 7R #  EXREAFTAFAZRALL

10



201318688

B BN ESRBAR (Thermus sp.) *» AERAB H L A
# 5 B CP1 ( Thermus sp. CP1) -

Kol = BLRAH Thermus sp. CP1Z Bt & 1L A
EHEETHREBZBRKE

B SAABl BIGARBRAKRAZIGALEDER
( field biofilter) 9 ~* E B A P HALF XN EHEKR &
ARAKETHARKRZAG T A AE L ZHIL B ARK
Y& -

WBIFMT BABAKREZAAKITAMAEALEZEYA
BOAMABABIBARBLLOKS LHMRELEATH2AS
ARBERAOMFILADRBE KIS HERAZAREBRERESE
AR RALZEF - BHABIRAIH2 HEREERAMN
BEr8I2ANRREANARLSCRKEITHBELRAE -

A—F @ w EHEERFAL  BRHBEEZA ARG
4 7& M 5 ( granular activated carbon > GAC) #E A5 X £ 4
J& A& (field biofilter) Z REFTAS (AR AH1220 5 B/ E
BO6SAH) P A PRKBFUBAAZBMREEITNAS
AHFHR24XF c RERERSTHF AL oS3EREHRI &
AMAL T2 A AL ARG T HMMEELZ TR LT ZIRA
US4 EFANAEBBTHRLEBERRBEAYE S
T HEAHEINE - REEFRASTHAZABADSIZEEAA
ROMS ABEAOMEAPIAMARG ABACSIH
AN BREERSTHAFALBHELAABE oS28 L > &
FRBARARETAHEFFISONSH -
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HRAAYEREBEENIE - ATHELEMERY
BB BBREE  TAABFYHE (empty bed gas
residence time * EBRT) & #60f 2 120% A/ R A X
RAAZRABBERAARAL - FAEMERERHRE -
$20.05-2% ( F& /iR E %100 ppm) #%0.01-0.2% (& /MR K
%50 ppm) Z R B #H A % (gas detector tube > Kitagawa)
MEAMBERTHARBBEABRFIBRILARE -

HHEEH KRG A M A1 B ( Thermus sp. CP1)
ZAEMBRPRARBFZIHLEBHRXE > AEAITEE
# K % X ( Michaelis-Menten equation » Hirai et al., 1990)
ZATFHEXERF

1/R=K/Vy *1/Cyy + 1/ Vi

H¥R(gm?h!') 8B % C,(gm?) HBAEHAERK
ABADREODZHRACEHHFHRE Va(gm™h') A
BABHRE S RAK (gm”) At ¥H -

#HAEWERLA S P ed e MEBHARTRY
0SARMRBMKFERKASEADBBKRRSB HEERAR
#3448 0 A 4R 3t 2k (plating count technique ) # 1%
BEMSG  -HNAEAHWRERFPIHBERRE AARATEL
W43 ey s R R A (SulfaVer® 4 Hach) 8% & & K3 o
MAX - LS EE R0 B2EROAT °

Basi XA YRREKREMABARFIFERAARSY
M (EBRT) - MA®®K AHWABFALAREAFAER
HRNBILEBRRXENFE A FTEHBRABLLABRK
2L ZABREALEYERFHEABADZIRAERLIRE K
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BEFEBERALDEAETRAABREOSHRLARE - B2
T EEHRB (FHBR) REABDFIS02HA - A
BEYIFRA2; S BRI FHHO TR ETEIS%E L -

B3~ E R ATRBILEHREAHHLE - &
B3T4 » LB OHAELE NELHH A0 g m eF >
ERERERBEROTEREIHEHR352 g m W HILE -
bbb B4R TS XA MBEAR L HENAL PpHE - m B &
AEBERRESL RTEASBREAFEREE  Z ALK
ko8  RDRBHMEARLRpHE » WHEAREKELENHz
AR 2B % - dEH4T 4 FpHERNIEABRRREE
S4gL'B ABHAERENBEHR L2 MBEMAACES BH
#$E B2 KFMHSE (GAC) L3 Ti210°210" CFU -

FH o BSETEARABB G (EBRT) A2 4 8%
BERBACEBREETHONAE BT EERS
E35E A A AN AIHA (Thermus sp. CP1)
TUREHNB LTI EOREEBHRHE - Bz &
PHBRAFTHEE T EL BRAAS0% 5L & & 858K
BB AR BT -

Boa®H h 2o PL/RHL/C,ZRHEMEE - £ F
RBRAREFNAEIFIS0ONA AHWAB(BR) RER
B %1,500£5,000 ppmx ] » TRABF YT AH254 -
HHXAEGKHEFARE THHNEE AL AR L batitid
Eﬁiutéﬁéwmﬁ%%%a%mm gm’ AAEEKMEB3I3 ¢
m> - 48 $275’:“E, o 4 % M Alcaligenes faecalis¥t % % 1t & &

13
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K8 %5.2 g m”® (Rattanapan et al., 2010) - K3 88 2 & &
Wit (Thermus sp. CP1) # AL S KA A B
B A TAF AL ABENRSALEHALENESTHR
Fo /) o sk o A A A MA faecalisR EHILR AR E %K
MEZEAMABEATHARY  ZWHLAERARAENE
RAELRZAABTREGERAABERGEAEHAE
£ RB A Az A4E (Thermus sp. CP1)
BB ELRAER BEFETHF LERME -

Bz SR LAY A A KX (Duan, H.Q. et al., 2006)
HAZTHRTRONABBE RN EREREETHLRS &
B ERAEEERIRKXELAE181 gm?® h'R4% B
Rtz b8 RE (HEA87 ppm) EAR KT H B AR
EMBILREE RBRATAHMNAHRMEARALBR
( Thermus sp. CP1) 2 AR T HHEAKXHBRAREN I
B> BEHRIALENBAEAE IHFLHOHBAL0 g m > £
FAEHREAEALOTEEIHEHRI2 g m MR A
BEBBAAAAREZIANK -

XHap= EBRCUOBRAAGRERIFNILABRES

Bl L Kwh — ikl 2 H ik > #& Thermus scotoductus
(BCRC 17424 #A B8 6 B M A R D A)E T WK E MK
E - FAPBIAFTZRBEBERS (RBASAX S & K H3S
AH) R TRAKFHBBMASOOESS - B F > HRAS
t i £ 494 9% % R B A 10,000 ppmZ AL & ¢ A A H R E
IBARBERLAMS HAHIRLABRAMEKEH R Ft
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2 RAHGRBRASCBIFIHAABARE  AHERATAR
REMEBESZR B BAHABIRAEZH2 RS

TREARBAAMRSYBHLE A LR %ﬁmseym
(4,000ppm) * AUAF FHRALERETRIRAAHR &
AHRERAORBEERSTHFZABAOSIHA ERAAR
BREETHESTIOLBHEFRBRBEERES BRBEHRSE
FZRABEOS2H L BEFREFTESTA M B oS3 i
BEBA FABIAL T2 25 A8 BEH Y HMBAHEZLT R
EHFZRAODSE BHAFAHGSTERERINARBLE - £ B
2SR EHMAR > WHUFARAERB IR FRITHA
SRETH  HRwoB8AHT -

B8t AR FPHLLAREBZBILABHR KRR ZH
bl HPEABREABICEBREE  ZALKREADE
AERABADZHALAAGRE  AREFBRRLEDEK
EHEARBRBOOFCERE - F B8 THoRBFYG R
(RT) B2 485 AT > Thermus scotoductusty 5 it &
R ES T4HH A% L ENBAEHF167 g m> h!
T E&EAETREHEA159g m? bl & R 85~ Thermus
scotoductusFl # B F £+ Bt 8 2 h  EEHEMNMAR
& 1615 — A7 85 3% B &9 Thermus sp. CP1 (&7 & #5400 g m”’
W' FTEERER AHEA352gm>hY) .

HSEmik AEBZBEIACLZLEDBESYRS
A BESAICE®R ARSI HEERRBEIMER
EESRAENBALEA#ZIEILRE - BRA - RARAARS

15
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KEFHAMAEREAE Y HHBEIARIFLA KR PP
B BEER BRI mm AH REBRpHE TR » X8
RZR VBB ZAYHRBEDR T ERABEMETALEA
B THRERFGBICAETHRBAE > BLTUB LA
HBRAL A BBEARRAHABLERABRGTHRYF T -

LHERHEGESRLATHIERARRHME » AF AR
PRz HABBDERRYFEHERMEALE > RFEHFER
kK -

(B ERHA]

Bl AZFRAZIREHN —RREH - FTHAERAIG ALY
#& & (field biofilter) #9 = & B -

B2 2B RALREHN_FHLARAERBCEBR K F
ZHBILH ATPHBREABELABHREE  ZAKERAE
MERERABAODZHRUERRE  URAREFTHRRED
REAEREAB L oSG RE -

B3 AZHAHZIRHH _FHIALEHANTRALAIRE
heyMBHE -

B4t ABFAZRKHH - FPpHE - R BEAFERREZ
BB RATHBARFERRE ZABKK@REHKL
MR H#HMEBRApHME » HFEREABEM S E R ZHH
2 .
MSHEAFERAZRXHEFH T REEAGCEBHRRXESMAE
M EAFERABF G (EBRT) A25 4 -

16
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ot ABERAZTHA _ZHENEL2H FTI/REL/Chz &
MHABR EFPRBARZINE I FISONA £ AH
(BA) BE&B A1,500%£5,000 ppmz M » 2R A8 &
BErR A20 48 -

BT ERA=ZFPHAHEAZITREFGNLEDRERAGTE
E °

B8k A B AZE R FHCLABEERFZ LA R KE
ZHALB  RPEABRAZILABHR B R ZABKELALE
HEREREABANOZFILERE  RREFTHRRELEY
BREAEFREABHEOHBILLARE -

(2t FRRA]

HARI] & 32 HEBKRE A HK3
2 &4 R& & AS REA OS]

RE L o S2 sl o 53 RN T 54

%EH A6 A RT AR A8

A B89
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5%

<110> 3 3 i K % /National Chiao Tung University

<120> &% BAL 8.2 4 AR 44 R 7 i/ Biological composite and
method for reducing H,S

<130> S4517/0603TW
<160> 3
<170> Patentln version 3.3

<210> 1

<211> 19
<212> DNA
<213> A4

<220>
<223> JR@3|F

<400> 1
gagtttgatc ctggctcag 19

<210> 2

<211> 19
<212> DNA
<213> AT4&

<220>
<223> R®3I|F

<400> 2
agaaaggagg tgatccagc

<210> 3
<211> 1411
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<212> DNA
<213> Thermus sp.

<400> 3
tgctagatge agtcgagegg tgcatgttta tacctgttca geggeggacg ggtgagtaac 60

gegtgggtga cctaccegga agaggeggac aacctgggga aacccaggcet aatccgecat 120
gtggtcctgt cctgtggggc aggactaaag ggtggatage cegettcegg atgggeccge 180

gtcecatcag ctagttggtg gggtaaagge ccaccaagge gacgacgggt ageeggtetg 240

agaggatggc cggccacagg ggeactgaga cacgggeccc actcctacgg gaggcageag 300
ttacgaatct tccgcaatgg acggaagtct gacggagcega ccecgettgg aggaggaage 360
ccttcggggt gtaaactcct gaactgggga cgaaagecct gtgtagggeg atgacggtac 420
ccaggtaata gcgeeggeca actecgtgec agecagecgeg gtaatacgga gggegegage 480
gttacccgga tttactgggce gtaaagggceg tgtaggegge ctggggcgte ccatgtgaaa 540
ggccacggct caacegtgga ggagegtggg atacgeteag getagagggt gggagagggt 600
getggaatte ccggagtage ggtgaaatge geagataceg ggaggaacge cgatggegaa 660
ggcagccacce tggtcceactt ctgacgetga ggegegaaag cgtggggage aaaccggatt 720
agatacccgg gtagtccacg ccctaaacga tgegegcetag gtetttgggg tttatctggg 780
ggccgaagec aacgegttaa gegegeegee tggggagtac ggeecgeaagg ctgaaactca 840
aaggaattga cgggggcccg cacaageggt ggagceatgtg gtttaattcg aagcaacgeg 900
aagaacctta ccaggccttg acatgetggg gaacctaggt gaaagecetgg ggtgeccgeg 960
agggagcccce ageacaggtg ctgeatggee gtegtcaget cgtgtegtga gatgttggat 1020

taagtccege aacgagegcea accectgecc ttagttgeca gegggttggg cecgggeacte 1080

taaggggact geetgegaaa geaggaggaa ggeggggacg acgtetggte atcatggeee 1140
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ttacggectg ggegacacac gtgetacaat geeccactaca gagegaggeg acceagtgat 1200
ggggagegaa tcgcaaaaag gtgggegtag ttcggattgg ggtetgeaac ccgaccecat 1260
gaagccggaa tcgetagtaa tcgeggatea gecatgeege ggtgaatacg ttcecegggee 1320

ttgtacacac cgcccegteac gecatgggag cgggttetac ccgaagtege cgggagectt 1380

agggcaggeg ccgagggtag ggctegtgac t 1411
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£ PHEAED :
— RSBt EZEYHBEESY 0 0

— B LA

— %% BB E%k (Thermussp.) » BENZHLEB L -

2. Y HRAMERARIBAAMEZIRIBILAE A SN
#BeEH EY BHEBAKEESEIRGE  RRLE - R -
BE -85 -HER-FL 2K E - BAILEK - FHRE
2 BHKE VK URALZARZIICEM a2z
BPY2ZED—F
. B PR RARBARE2RAE IR DB AZ L DK

BAdth  EY - BB E (Thermus sp.) 4 H & —
LB e REuBEH -

4 o P FREAMBEBAEIAALEZIRI AR L PN
#BeW HP %EeH BB &% (Thermus sp.) #16S rDNA
Z K % % SEQ ID NO. 3 -

S5 ¥ FEANBBRIZAAFE—BAEZIKD HA
Sz42hHEeY H¥ 2 EB &%k (Thermussp.)
BEERMA RS LIEBRARAMEVERRERAR T
& 0 % 4F & 3 A BCRC 910527 -

6. W FEMNEBAFIZ3RPE—FEAEZKRD FHA
Szt HELY  HY BB B B (Thermussp.)
14 Thermus scotoductus °

BB RZ AR IR AT S5 H

Ly
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4 — S BB B % (Thermus sp.) 8 — 481t & 2 #
o H AR -

. w ¥ HEMNBEBRETRALELZIARIALAZ LAY HE
FEkoRP BB B EHK (Thermus sp.) % B Fn—
B@E-

9. WP FEAANBEFESAAMEIR I BB Z LYK
ko Ry BB BRGEEAGEMES - RR L R - H
K86 HER - -HE $HKRE - LALEK - FHELE
BHE - RRRK -URAISGRZILEMHAMmARIHAT
ZEY—F -

10, e FEAHMNEBAEIORMAEZIRIFALAZAEDY
MHEE REP . ZEBREB &M, (Thermus sp.) %M & —
EHBOABKE -

11, ¥ F EHEBRZIOCEAEZRIAILAZAEY
WHEx >R P S BB &% (Thermus sp.) #5165 rDNA
Z K % %SEQ ID NO. 3 -

12. w9 HEHNEBETEIAFE—BmALZRD
Rib B 2 AT E L P R A BB BAK(Thermus sp.)
BEERFA RS LERRARMAEADERRERART
s 0 F A7 4% % ABCRC 910527 -

13. W9 HEAHRBBETZIORFPE—BFALZRD
BB ZE M FE R P e E B B, Thermus sp.)

1% Thermus scotoductus °
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14, — B ALdsh  HGt 2258 EK%
( Thermus sp.) * B £ 16S rDNAZ A4 %| & 4 SEQ ID NO. 3 -

15 ¥ H EHN LB FI14B8 Ml 2 st 88 M AILE
BRREANFNH RS IEBAARA LN ERRE R
R P 0 %47 &% 3% ABCRC 910527 -

ABX GERTR):
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14, — B ALdsh  HGt 2258 EK%
( Thermus sp.) * B £ 16S rDNAZ A4 %| & 4 SEQ ID NO. 3 -

15 ¥ H EHN LB FI14B8 Ml 2 st 88 M AILE
BRREANFNH RS IEBAARA LN ERRE R
R P 0 %47 &% 3% ABCRC 910527 -

ABX GERTR):
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