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BE FIRERRN DT EARPR T HEERETRY B OBEYRE . FIRYHY EEEE 16S DNA FFI4 R K
25 : R i 4E 1 ( Crenarchaeota ) F17 1y 42 B ( Euryarchaeota) , P Marine Crenarchaeotic Group I ( 55 16S rDNA SCEERY 49.2% ) F
Terrestrial Miscellaneous Euryarchaeotal Group (16. 9% ) Jy = E258§%; H 4% Marine Benthic Group B (9. 7% ). Marine Benthic
Group A (4% ) . Marine Benthic Group D (1.6% ) \Novel Euryarchaeotic Group (0.8% )1 C3(0.8% ), R CET LHEMLHER
FTHE,16S 1DNA 3143 53k 8 25 4T 5 ( Proteobacteria) ( 45 16S rDNA SCFERY 30.5% ) . IR EH ( Planctomycetes ) (20.3% ) .
T 2255 ( Actinobacteria) (14. 4% ) . JEBE B ( Firmicutes ) (15. 3% ) . JE %2 #F & ( Chloroflexi) (8. 5% ) . B8 #F B ( Acidobacteria )
(3.4% ) .candidate division OP8 (2.5% ) . #{{F B/ % & ( Bacterioidetes/Chlorobi) (1. 7% ) # L4 B ( Verrucomicrobia) (1.7% ),
TR LS 2ERE (1995 Alpha-Fl Delta-Proteobacteria SERF) . ZHGEET HREFHEMLE . HSRRVBEREIRY
P S RERAMBBEYFIE.

KRR VI, 8 Y Sk 16S DNA; YTRY
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Abstract; Microbial communities were obtained from surface sediments of the Xisha Trough using cultured-independent
technique. The characterization of the 16S rDNA gene amplified from the sediments indicated that archaeal clones could be
grouped into the Euryarchaeota and Crenarchaeota domains respectively. Two archaeal assemblages, the Marine Crenarchaeotic
Group I (49.2% of the total archaeal clones) and the Terrestrial Miscellaneous Euryarchaeotal Group (16.9% ), were
the most dominant archaeal 16S rDNA gene components in sediments. The remaining sequences were related to members of
the Marine Benthic Group B (9. 7% ), Marine Benthic Group A (4% ), Marine Benthic Group D (1.6% ), Novel
Euryarchaeotic Group (0.8% ) and C3 (0.8% ). The bacteria clones exhibited greater diversity than the archaeal clones,
with the 16S 1DNA gene sequences from members of the Proteobacteria (30. 5% of the total bacterial clones ),
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Planctomycetes (20. 3% ), Actinobacteria ( 14. 4% ), Firmicutes ( 15. 3% ), Chloroflexi ( 8. 5% ), Acidobacteria
(3.4% ) , candidate division OP8 (2.5% ), Bacterioidetes/Chlorobi (1.7% ) and Verrucomicrobia (1.7% ). Most of
these lineages represented uncultured and undescribed groups of bacteria and archaea. The results suggest that a vast

amount of microbial resource in the surface sediment of the South China Sea is yet to know.

Key Words: Xisha trough; microbial diversity; 16S rDNA; sediment

VIRV AR A B KR YR, TR S 2ERE MR 1/10 ~ 1/3, B W 65% " o SR, 3
He R SRR XA SR A S T 2R IR IE S XMEA, B RTE AR HB., REEEHRE 0T
RIS YR ST B3R KR, (BT A G DU P RE W BT T RS, 7Ed £ 10a B, RFEAHRIT
%1 ( ODP) AN T KA % BT Y B A B SR, A5 B A% ™ Woodlark ¥4 (180
fYK) ) \Nanki ¥4 (190 fL%0) " BB 1% (201 L) R HR IR gk (146 SLY) Yo esth, Hitl
BRGNSV LY MR BT T M MR BT . AR, B TR 99% LA b B
YAV, 35T 16S 1DNA W43 FAEYHAR —H L REERERIRITRY PRV ZHERATER
HFE.

MR TR %0, SRIEvE KPR . BEF, X EEE e X REIRY A2
YA T — B BT5T, 45 R R B VTR P AE Y S HARE BT B A AT R Rt
X R R B A M 2 R B, A SCRIA 16S fDNA-RFLP BORFS T W6 Uil 3= Z UL A Y
REve , DRI T 200 2B I RET , NPT 29 RPN R4 K B 2L (phylotype) F1 18 Fi i R4
RER, RERTANERTRYPAEZHEEE , T E SHAHEN R,

1 HEE5FZE
1.1 szmpfst

200545 A 15 H ~6 A 8 H IMAGES147 i RS R BRI & (K TTRY A EU T4 0. 1
m) , SRAE ST R TG U (17°57.70°N, 114°57.33'E) . RATISIFARRIBHREKE 3697m i) I %
VTR AR MD05-2902, &5 T -20C TR, BRI LB EE#ET -80C,

1.2 SEWJ5ik
1.2.1 DNA B 54tk

DNA $#2BCR F & #E/5 #9 Zhou 3234 (Zhou protocol) ' : 4 Sg YTAYHE S (JBE ) FF A 13. Sml $h3228
¥ (100mmol/L Tris-HCI, 100mmol/L EDTA ( pH8. 0) , 100mmol/L # %44 (pH8. 0) ,1. 5mol/L NaCl, 1%
CTAB) , 3 A 100ul ZEAEE K, 37°C, 225 r/min,30min; 1A 1.5ml 20% SDS,65C/K¥E 2h; B0, EEB
A ERIRR: & 05 FIREE(25:24:1) B0 IFUE EEKH MASRBREMEERR 1 KGEERRER
BEREATULYE , 70% VK ZBRBEH )G A QlAquik PCR 4ikifl & ( QIAGEN) ik,

1.2.2 16S rDNA PCR ¥ .5 RFLP 404

KRI40H 16S rDNA JERSI4 (27F; 5° -AGA GTT TGA TCM TGG CTC AG-3’ ;1492R; 5’ -GGT TAC CTT
GTT ACG ACT T-3’ ;M 5 A B C) FI B 16S rDNA & 514 (21F;5’ -TTC CGG TTG ATC CYG CCG CCG
GA-3";958R:5°-YCC GGC GTT GAM TCC AAT T-3’;Y 5 C 8% T,M [F ) #47T PCR ¥ 3, PCR K &
(50ul) ;10 xPCR # I E I Spl(AF Mg™" ), dNTPs 1pl (10mmol/L) , 5|4 1ul (6pmol/L) ,Mg™ ™ 3ul
(25mmol/L) YA i & Taq A EEH DNA #A, 45 16S rDNA 33 5 W &4 4 :95C 3min;94°C 1min,55C
1min,72%C 1.5min,35 PMEH;72°C 10min, & PCR(touch down PCR) #™ 3% 55 16S rDNA :95°C 3min;
94°C. 1min,55%C 1min,72°C 1min,10 MER 10 &, BER 1 K, EHREEFEAS 0.29C ;94°C 1min,50°C 1min,
72°C 1min,30 ME¥;72°C 10min,
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PCR ¥ 34718 2|/ )y Wi 7i /& 3 pMD-18T (TaKaRa) #ik b, AL B KA B ( Escherichia coli) DHSo J# 3%
DY, I AR AT, SRR 7, B A AL B, SRR DNA A TRR%IE R BBKE 2
P (RFLP) 7047, #H DNA $ N U08E Msp 1 (Fermentas) P)E|, 848 3% BEREALIK, i B, Phis A [R5 2
TLRETFIF ( B RIRAEYEARFRAH) .

1.2.3 NFS5REREH

¥R 51 #232 3] RDP I (ribosomal database project ) (4% B , #]| Fi 748 T H. CHECK- CHIMERA %% ; iV
BLASTN #&% (www. ncbi. nlm. nih. gov/BLAST/ ) # R F, HT REX T 5787 K ClustalX ( Version
1.8) % FEFEAT HR 4M4T , 38 PAUP( Version 4.0b10) "' Myt R 45 & B, 5K FH Neighbor-Joining B4 773k,
%% Jukes-Cantor YE{LEEES
1.2.4 FEFEESS (Accession number)

16S rDNA FFF7E Genbank A% EREIE E B B3 %5 EU048590-EU048636,

2 HR

119 AR T T F1 124 S E RTINS 2 AR T HE A G HE R, HARECEEE 29 AR
GREE,EEXEPE BHARELZTR (FIIHELEMET 98% ), FH SPADE ( Species Prediction and
Diversity Estimation) #4405 71 7 B 25 £ 40 B8 4T85 3, 76 95% B 15 X IA] P 40 B R0 o B A b 2
(species richness) (ACE-1 B¥%) 43514 32 £3 122 +£5,Shannon 3§ %47 54 3. 087 +0.068 F12.312 +0. 085
(AR , AEA B IR EHETEE, AR EESEBRE (Coverage) 433 Fik 0.95 1 0. 96,
R PES (library size) 2 RBH . YFPFERERERWTRRERR 7T 1/5 WAEM 1/3 BlHE,

2.1 ZA% 16S 1DNA LS

WSO R4 8 NRBE(E 1), B L T 2 #F H ( Proteobacteria) (30. 5% ) . I EH
(Planctomycetes) (20. 3% ) , B £8 B ( Actinobacteria) (14. 4% ) | JE BE B ( Firmicutes ) ( 15. 3% ) F1J8 B4F B
( Chloroflexi) (8.5% ) ,4xF 23 B 2B 5 ( Acidobacteria) (3.4% ) . candidate division OP8(2.5% ) .#I A5/ 4
& ( Bacterioidetes/ Chlorobi ) (1.7% ) F1¥EHH ( Verrucomicrobia) (1.7% ) ., 1.8% W& T AR E LB (2
MRELTED) .

Proteobacteria [ % PR > W. %% : Alpha-F1 Delta-Proteobacteria Y. 5%, 43 5 5 40 B SCEER 11% 1 19.5% ,,
Alpha-Proteobacteria B[R #R P55 B R IEFA T I M0, RIEFRAE 2 K FEIEFFIE B 78RR X I
R (92% ~96% HEIE) ,1 4k B R A A VKT WK (91% HHELE) s FT SR 40 TE 5k B 1R 4% B Inanidrilus
makropetalos HILAE T (90% HHRLHE) \ B RBE B Stella humosa (91% Fa I ) ¥ K ook & B £LIR E B
( Rhodospirillaceae ) i (93 % FF3#8EL) » Delta-Proteobacteria 3% 75 4 B8 ¥4 3% B I LR (93% ~96% FH
oI , AFE VR TEX | H A E | BRI R MG h%; TR (83% ~89% FE i) 733
JB& T B B8 /8 ( Desulfobulbus) . 4T J& ( Geobacter ) | it 3K BE J& ( Desulfomonile) 1 Desulfatibacillum & ,

Actinobacteria ., Acidobacteria., OP8 . Bacterioidetes/ Chlorobi I Verrucomicrobia 5 W A BRI B B F#
s, [R5 Bk B PETIRRY) . Acidobacteria [R) ¥R 7 31| B PG HE R P A IR TR M (86 % FHBMAE) 5
Actinobacteria 2 £ [FJJR 5 43 FIK B KT HE R 8 PR TTR Y A3t o gy RIXPTRY (93% ~ 95% A
) ; OP8 F Bacterioidetes/Chlorobi [F]JR FF 3 # K B M BN G FE B IR Y (89% ~ 98% F L #);
Verrucomicrobia [FJ¥RFFFIK B 754 2% 2 TR (92% HLME) o

Firmicutes 2885 7 F Se It ¥ o Y AT R AT B Moorella thermoacetica F5 BORHI R AR (82% ML) ,
FIIR R B F 5k B KPR IR TTRYI (98 % ML) o Chloroflexi 25RE 55K B i ¥E1e SR IX TR
DURYIR 5 B A 1R R Rl IR M (99% AR , FTRB S sa e+ MD2902-B4 g [F]— A ; SEER KA &K E
R B FF A B AR DUR Y h 3 37 1 Dehalococcoides sp. HH BUEI) R R R (79% ML) o

Planctomycetes 5RF AR 43 3 #%, 56 | #R IS UIRRY) , B HEME RS G IIRY)  Forearc ¥ 45 F 5t
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ndosymbiont of Inanidrilus Makropetalos (AJ890095)

E 2
Xisha Trough MD2902-B16 (4 clones)
Western Pacific Warm Pool B21 (AY375070)
Xisha Trough MD2902-B11 (3 clones)
Stella humosa (AJ535710)
Tce-covered lake water ELB16-042 (DQO15803)
Xisha Trough MD2902-B2 (4 clones)
| Rhodospirillaceae bacterium CL-UU02 (DQ401091)
Xisha Trough MD2902-B27 (2 clones)
Pacific Warm Pool A56 (AY373412)
—————————————— Xisha Trough MD2902-B9 (5 clones)
Western Pacific Warm Pool B93 (AY375063)

|: Xisha Trough MD2902-B17 (8 clones)

Desulfobulbus sp. RPf35L 17 (AY548775)

1 'I:Geobacter grbiciae (AF335183)

Xisha Trough MD2902-B18 (5 clones) .
—1 Japan Trench JTB36 (AB015242) Delta-Proteobacteria
Barents Sea mud volcano HMMVPog-4 (AJ704687)
Xisha Trough MD2902-B30 (2 clones)
'y Desulfomonile limimaris (AF230531)
Desulfatibacillum alkenivorans (AY493562)

Xisha Trough MD2902-B24 (3 clones)
Peru Margin ODP1230B1.06 (AB177130)

Xisha Trough MD2902-B21 (3 clones) | ors

geru Margin ODP1230B11.12 (AB177143)
Mid-Atlantic Ridge AT-s3-24 (AY225641)| 4 .: ~
Xisha Trough MD2902-B31 (4 clones) Acidobacteria

Xisha Trough MD2902-B12 (1 clones)
Mid-Atlantic Ridge AT-s2-33 (AY225655)
Xisha Trough MD2902-B6 (8 clones)

Xisha Trough MD2902-B3 (9 clones)
Mediterranean Cold Seep Kazan-1B-44 (AY582121)
Moorella thermoacetica (AY 884087)

Anaerobic Reactor D-BACT (DQ369742)
[ Xisha Trough MD2902-B8 (18 clones)
Mid-Atlantic Ridge AT-s30 (AY225657)

Xisha Trough MD2902-B4 (7 clones)

Mediterranean Cold Seep Kazan-1B-22 (AY592099)

Dehalococcoides sp. IN18_A9%6_B* (DQ 168647)

Xisha Trough MD2902-B26 (3 clones)

Deep igneous rock aquifers BB35 (AM167972)

Xisha Trough MD2902-B10 (2 clones) o .

Il;:ru Margin ODP1230B12.20 (AB177149) Bacterioidetes/Chlorobi

Ipery Margin ODP1230B12.11 (AB177148)
Xisha Trough MD2902-B5 (4 clones)

Xisha Trough MD2902-B33 (2 clones)
Forearc Basin MB-C2-147 (AY093482)
Peru Margin ODP1230B4.21 (AB177217)

Bioreactors mlel-8 (AF280847)

i Xisha Trough MD2902-B1 (5 clones)
South Atlantic Bight LC1-9 (DQ289908)
Xisha Trough MD2902-B19 (I clone) Planctomycetes

[ — Xisha Trough MD2902-B13 (5 clones)
— Candidatus Anammoxoglobus propionicus (DQ317601)
Xisha Trough MD2902-B20 (4 clones)
Ryukyu Trench BD3-11 (AB01552)
Candidatus Scalindua brodae (AY254883)
] Xisha Trough MD2902-B15 (I clone)
Tropical lake water LT100PIF2 (DQ444400)
Xisha Trough MD2902-B7 (2 clones)
Crater Lake CL500-15 (AF316773)
Scotland Coast LD1-PB1 (AY114329)
Scotland Coast LD1-PB20 (AY114334) . .
Xlsha Trough MD2902-B29 (1 clone) | Yerrucomicrobia
Xisha Trough MD2902-B23 (1 clone)

Alpha-Proteobacteria

Actinobacteria

Firmicutes

Chloroflexi

Xisha Trough MD2902-B28 (1 clones) | Unclassified
Agquifex pyrophilus
0.05
B 1 T 16S DNA FHIN T SE AR S REERE LT 2T
Fig. 1 Phylogenetic analysis of the Xisha Trough bacteria diversity based on 16S rDNA sequences
“B” means bacteria; “xx” is clones number; The scale

“MD2902-Bxx” is sequence name in this paper; MD2902 represents sediment core number;

bar represents 0. 05 substitution per nucleotide position

KB YITURYIAI R R PG R RZR UL, A 1R B B R R (93% ~97% M) , 56 2 SR E BN IR AW, 5
AT SR R A RE X R B[R] R (85% ~96% M) , 56 3 R 5 KB 5 R IR AR Z (78 % M) , B A A
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2.2 THH 16S 1DNA LS

TSRS FIR B WA R (B 2) : 27 42 B ( Crenarchaeota) F1J™ 1y 22 B ( Euryarchaeota ) , DUR £ T
(FETER63.2% ) hE, REEEE 4 128E, L Marine Crenarchaeotic Group I (MG 1 ) ( 49.2% ) K3,
HAth & Marine Benthic Group B ( MBGB) (9. 7% ) . Marine Benthic Group A ( MBGA) (4% ) #1 C3(0.8% ),
MBGB 35324 2 AR (B-1,B-2) , 435 i i SCER 5. 7% F1 4% o iR 3 K8, FE R Terrestrial
Miscellaneous Euryarchaeotal Group (TMEG) ( 16.9% ) ,{¥{/)>& Marine Benthic Group D ( MBGD) (1. 6% ) f1t

257+ Novel Euryarchaeotic Group (NEG) (0.8% ) , 17% I FEET AR EDTRNEBE(1 MEZLRTHR),
Xisha Trough MD2902-A6 (21 clones)
Xisha Trough MD2902-A1 (5 clones) Marine Benthic
Skan Bay SBAK-mid-08 (DQ640140) | Group B-2
Skan Bay SBAK-shallow-12 (DQ640141)

Peru Margin ODP 1230A8.01 (AB177124)

Xisha Trough MD2902-A7 (6 clones) Marine Benthic
Xisha Trough MD2902-A27 (1 clone)

Northwestern Atlantic Ocean CRA8-27¢m (AF119128)

Group B-1
Xisha Trough MD2902-A4 (3 clones)
Northwestern Atlantic Ocean APA2-17cm (AF119133) Marine Benthic
Central Pacific Ocean 1C_AT (AY800214) Group A

Xisha Trough MD2902-A11 (2 clones)
Xisha Trough MD2902-A15 (2 clone)
Cascadia Hydrate Ridge HHMVPog-33 (AJ579315)
Xisha Trough MD2902-A18 (3 clones)
Xisha Trough MD2902-A5 (16 clones)
Mediterranean Cold Seep Kazan-1A-44 (AY591974) Marine Crenarchaeotic
Uncultured Cenarchaeum sp. (AB240745)
Xisha Trough MD2902-A13 (4 clones)
Xisha Trough MD2902-A3 (30 clones)
Mediterranean Cold Seep Kazan-1A-13 (AY591944)
Xisha Trough MD2902-A9 (7 clones)
Baby Bare Seamount FS274-7A-03 (AY869691)
r Xisha Trough MD2902-A26 (1 clone) C3
Cascadia Margin ODP1251A1.8 (AB177267)
Xisha Trough MD2902-A20 (2 clones)
Peru Margin ODP1230A33.12 (AB177119)
Okhotsk Sea OHKA.30 (AB094526) Group D
Mid-ocean Ridge 33-FL31A00 (AF355880)
Xisha Trough MD2902-A12 (1 clone)
Peru Basin 1.8mENZ .4 (AY661824) TMEG
L Xisha Trough MD2902-A2 (18 clones)
Skan Bay SBAK-shallow-09 (DQ522931)
Xisha Trough MD2902-A25 (2 clones)

Group [

Marine Benthic

r Peru Margin 1229D-86.6 (DQ30210) Novel Eurarchaeotic
0.05 Xisha Trough MD2902-A14 (1 clone) Group
P

B2 ZET 16S DNA FRAINTIUSELEERERERET N
Fig. 2 Phylogenetic analysis of the Xisha Trough archaeal diversity based on 16S tDNA
TMEG : Terrestrial Miscellaneous Euryarchaeotal Group; “MD2902-Axx” is sequence name in this paper; MD2902 represents sediment core number;

“A” means archaea; “xx” is clones number. The scale bar represents 0. 05 substitution per nucleotide position

HRXERRA T HIFRE, 2 FEIRF % B #HFIUHRY) . Marine Benthic Group B IL7¥ B-1 [F¥RF
Ik BB UURY (B LGB ILREEH) , FIRHER (96% ~98% ML) ; WA B-2 FIRFFIk B BE
LAY (Skan W) , FIRMEER(85% HH L) o Marine Benthic A [F¥RFF31 73 5k B PR PG A K7
KETURYI(89% ~98% #LME:) o MG I [FIVRF 5 FRM:ER R (97% ~98% FafhA:) , &8k B W ke K&
VI BB X8, B R RIRE RS YE M % R KL Baby Bare ¥ 1L C3 FIRFFIk A
R RIS A G TURY) , 5T MD2902-A26 W] RB 2[R — > (99% Ll ) o Marine Benthic Group
D 2 KRS0 315k B 3R i S M S B UG R TURY (87% f M) o TMEG 7EWR G
TURYIH A A0 , FIRF S0 A5k B KEFH S A Skan 115 (92% ~98% FIHE) . AR HTR
HFERFFIR B S h G TIRY) , FREBR(85% ML) .
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BRRBVRYT R AEAWE ALY, AREYRE T FENYRAGER, I 2
BB EE , MAEMTE S IE RIS,

3.1 HEZHME

Proteobacteria 255 RIS IURY P A E WL KR . AR AERZEVIRY P Protecbacteria J57F & 4
B SCPRRY LB 25K, AR AR T AR AREY 20% Bl 95% o 30 R o i A 4 I 3R B UTAR W v G 2R
i GBSO R 95% ' 5 H A 22 R UL P L2 RE o B SO 78% ~92% ') Guaymas ¥ K R UL
FRYI2EHE o B SO 45% ~63% 17 s Nankai Y54 1173 S AL R TUAR Y (1mbsf, IREZZLAT 1m) 268 5
SRR SCPE 25% ') 5 T 1176 S ATk 2 TUBA (4. 15mbsf) Z5BE 5 B SCHE 22% ™ s BB AR R ZHIGILR
#7(6. Tmbsf) JSHE 5 4 SO 38% s A SCHE USSR E DU ML S RE o B SCRE 30.5% o Bk, AT LA E
Proteobacteria KB EME SCEF W E 2 WA R SHBM B LEENXR. AXAYEBEEREINRY
Proteobacteria 2$F£49 & Alpha-#Fl Delta-Proteobacteria W #f, LA Delta-Proteobacteria WA 5 E#«(£52/3) ,ixX 55
VX ER—-F", HYEEEREIFRYEEZ I Gamma-Proteobacteria W, %W BE S K TR FEETIH
9 (6mbsf) o1 P M KA BT BB S UL BUREIR B A 2%, TR M4 10 AT (AR FLBRE 9™ 4
B TR 2% ) F IRt n (LB Ak R P S B %) MTRER B ME R BB K IR
FEULR YR E JZ L) Alpha-F1 Delta-Proteobacteria . #f 5 5 = Z A9 L 4 8F, A LU K )2 LA Alpha-Fl Gamma-
Proteobacteria W £ 5 2%,

Alpha-Proteobacteria W.RE] V2 4= & 7E £ R B b ™) R EMEE K BRI Y  5E B
B, W ETRY P RV EA R RS A S WE Ny EZER AL, Delta-Proteobacteria W3 ™18 K
&, KENHRBEEREE U RRSE L AR TN BAAE S MM E RS, Eit, AU S IiH
Y Delta-Proteobacteria WEE2#R 8 TMERLLERE . B2, Proteobacteria J5# T R A ¥2 554 Ymlg
BRI ER R, T B RS Y Rk B R R X RLBEINE R BBV EF B EYRIEEE
3/

Actinobacteria , Planctomycete , Firmicutes Fi1 candidate division OP8 3% 4 MR W L% H AR K ILRY)
O ASHER D, mEIURYHEEER{UKT Proteobacteria 195 — RILHKRE, AU K NHE=KM
SRR AT HALYE X, U0 Nankai Y6181 | B 4K fh@ K4 ™ M 5 RIE & Ml
% BEEFFERRIE, ETEEEHERLEEA—SBIT, BREMEMERD B REERITRY
o TR E K SR BUIRYNHE LR HEATURY S, GBS R AT, EREUT om JIRYH
WRIAKEWLRE ™,

Acidobacteria 258 KFR 438 T RIBF L, BHELF FAEYENT BREBEREEEIRY LR
BB, BEREW IR PRI ™ BRI E R IR PR E RS, MIA R R HiERE
BUZRHE, WTRERHR O A LR, YNSRI R BE KB 5 R B R TTRY R & X R E0E , R W
BRRRA /MR ER HREL,

Chloroflexi K R/K B WE DT A VR F B IR I FZLKEF, AEKE WY b & B R 4R
SEIEE T A7k A PISU, Chlorofle #07 FeT LU BT IR R 2K 2 10— A BB, 2
JGFRE K S — N HEBIFB
3.2 HEZHME

MG I (&%, Marine Crenarchaeotic Group , MCG ) 258+ J& /4 VY8l 2 E DT (L 288, HIk & TMEG, L)
MBGB 71 MBGA 1 MBGD JRFN G LEFNE D, MG 1 BRI TGN, G ERES, 2
AT TREMREZIRYS , EFREEMASKAYIRY I EEL0"T KPR EREEE M RET
B E R TR AEh% 1227 W RETRY IR L 2 90% 7 . TMEG u)™ 32 435 T i
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3 HOK A RETTR R T MR R B SR A AR A EE AR AL, T AR R SR L AR 4409
KR,

MBGB (2% Deep Sea Archaeal Group,DSAG) FSuA BT I N HEFUIRY) , B A7 BRI F X &
AR, BRI 52 LR L ERRIESE R IR P S B, SR AR SRR
A% K IUK S PR 12301245 1 1251 WA R BV 0 B LB RS IBT | 7 RE7E BRI ELE I A
AL EEERR,

B, T R BHE BT VY YAl =2 R UUAR A Wi LA IR R R - Y e A AL A o E AR R, X 57
VEXTRYTETHEA R, BT HEERRER, SURY PR TR T — R B A R THRKE e
YIRA,
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