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1.1.2 3 Z 5 ML 2% . PCR ¥ 34 X ( Bio-Rad ) ,
DNA [m] i 2 4 050 & (TAaKaRa) , #3 3K AX ()7 JH 1E
—), W) B (TaKaRa) , B i )i f& 1% ( Bio-Rad ),
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Table 1  particular information of two archaea
16S rRNA universal perimers
Primers Primer sequences(5'—3") Reference
21f TTCCGGTTGATCYGCCGGA [6]
958r YCCGGCGTTGAMTCCAATT [6]
109f ACKGCTCAGTAACACGT [7]

K=GorT,M=AorC,Y=CorT

1.3 DNA FJREXFA4E L

VOB . DNA f9$ B, 76 zhou 25 79" SE6d E
ek, B2 g DLERPIEE &, A 6 mL DNA $2 2% o
W [ 100 mmol/L Tris-HCL(pH =8.0),100 mmol/L
Na,-EDTA (pH = 8.0), 1.5 mol/L NaCl, 0.5%
CTAB,1% PVPP,100 mmol/L Na,PO, il 200 mg/L
W K] IAHE 3 min J5 , 7E 42 R K I #2 % 30 min
(379,225 v/min) , I N IF B BF (A HRE 1 ¢/L) J5 R
%% 30 min, SR J5 M A 1 mL 20% SDS £ 60°C /K %
300 min,6000 x g .0 10 min ¥4 FIEHB A B
O, DITEEE AR 2 W 3 R B3 TR —
BRI R R B A R (25 24+
1)IR%1,9000 x g .0 25 min, K¢ 12K AHES A9

B BN SRR RS S I (24:1),9000 x
g B0 25 min A FEOKMB AR ELE . A
0.6 AR SFHNE, T -20°CULIE 60 min, 7¢ 4C,
9000 x g #5.0> 25 min, # L&, VVE 70% 1) £ Bk
2, KT, W T 100 WL TE %K. 30 B HL ik
YR i, 125 & 2l Ak o
1.4 PCR ¥ I8

50 wL PCR W AR 2 .25 wL Extaq,ﬂlﬁ}igllfﬁﬁ
2 pL, it 1 L, FIBZE K4 2 2 50 pl. . PCR Z%
f4.95°C 3 min,94°C 30 s,55°C 45 5,72°C 1 min,25
ASE ER, 72°C SE R 10 ming §HE 5E B2 R R H
Reconditioning PCRY . Bt + 4r = — () 16S rDNA
PCR =) i Bib , 5 ¥k PCR & 3% A8 [W] 9 B2 hi7 44
RIEAT 3 DNEHYHE
1.5 16S rDNA X EH##E 0 RFLP 517

¥ Reconditioning PCR 4 2| iy 4" 34 7 ¥) 3¢ [ 2|
T-Vector, # AL E K #1 H DHS o JERZ 2S5 40 B, 4T
W B 8 1 1 75 PCR AR 5 s 07 128 Bk T FE 7
B SCPEAS e 4E 150 A FHME O RE 7 T o0 b, 971
3 AR BUH] Healll VI £ 4T BT, T 3% 1) 3G
Tl G I P RS I, BT D) i 25l 1 1 Y X AN ] Y
T B AT 7 R GE T I PP 91 126 DR YA R 2 W)
1.6 235¥pEE 16S rRNA EFE X E £ H 4
MEAZREFSTHN
1.6.1 SR Z A1 0 A - 5 U 45 21 32 52 1) RDP
I B0 A, 78 42 3R 47 4% & PR 4G 46 ( Chimera-Check ) ,
S B S LA ok A ARRAE I 7 8 o R A5 B 1 5 A
PER T 97% gy — A 7] #8443 28 55T ( Operational
Taxonomic Units OTUs) . if%ﬁ;ﬁq%ﬁé'ﬁ%‘ﬁ:m .
P - 1 44 45 % (Shannon-Wiener H') | 3% % 7 4% %
(Simpson D) &) EEFE 4 () F1 Chaol $5 %, CJ%
i B il £8 (rarefaction Curve) 43 ¥ H1 Mothur %k {4
(http ://www. mothur. org) 52 Ji%
1.6.2 CJERG K E 0. [ BLAST 2 )7 6 fir
A H 7 NCBI £ ¥% & ( www. ncbi. nlm. nih. gov/
BLAST/ ) v L %o, 45 21 AH M d & 19 )5 90 5 DR A7 o
Bt e HE 32 B Greengenes EUHE FE 4335 & (hitp://
greengenes. lbl. gov/cgi-bin/nph-index. cgi) , R 4% Hi
HH 25 R R P A A 0 2R A 5, 0k IR A 3 S A S 4%
SI R AN R R 1R — Bk © N Al O SRR,
ClustalX ( Version 1. 8) ¥ L |43 /% 51 kb X%t A K 55
YI, 0 MEGA4.1 M # R4 & B #, % H Neighbor-
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Joining ZEM 71, B 45 SR 4T Bootstrapl1000 YK %
YR, A BT B 168 cRNA S B 2
#| GenBank ¥4l %, J¥ 51 %% 5 %5 % HM171830 %
HM171889.,

2 RGN
2.1 HEHE MRS R

BT E R G 2 XF 5195 RDP I B dE 22 b B 43 iy
T 16S tRNA K 750 e xd & 8L, 519 £109/1958 5
O ol TR 16S rRNA K K] J3 471 1 DG JiE 2 B2 #E O-
3 B EEC PR B R ks = T ) £21/0958 (£ 2) AUAE
FEBCPR BE O B, SR B T 4 DR iR > Ty 21/
958 . THAALEIIEE R WoR L 514 £109/1958 T fg 1
NG9 22171958 B 5 Byl TR 2Rk

x2 2%5|9H55 ROPIHBEEFFIILEREFH X

Table 2 Match percentage of two pieces of primers with RDP archaeal database

Primer £21/1958 match percentage

Primer f109/r958 match percentage

Mismatch * Archaea Euryarchaeota Crenarchaeota Archaea Euryarchaeota Crenarchaeota
0 13.7 8.7 35.3 33.7 38.7 20.0
1 39.2 32.5 67.4 66.9 59.5 87.5
2 47.3 39.8 79. 4 89 87 94. 4
3 55.2 48.4 83.8 93.5 91.8 98. 1

mismatch” is the number of base mismatch between primers and sequences of RDP archaeal 16S rRNA gene

2.2 2 73| WHEIHE 16S rRNA EE T EF 5%
|oER
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HLI R B (T) (Chaol f5 % Z FE 1L i T 21/1958
SCPE X S LB IE BL &5 R W) 5. £21/1958 Al
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Table 3 Diversity index of three clone libraries
Clone library Clones OTUs /D H' J Chaol
21/1958 library 138 21 0. 023 2.70 0.85 29
f109/1958 library 129 38 0.032 3.40 0. 86 46
21/1958 + £109/1958 library 267 54 0. 045 3.46 0.87 64
60 2.3 2HE 16S rRNA EENERZREF NN
ol T LR S
Sel e 2 A4S A4 19 168 tRNA 3L 1N 91 6 A
=T e
) L5t gy 1 M4 S\ K 1A Qif ~
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g 20| —_ N N R
3 ;‘,// ...... 110‘>+21!b U432 . M\ Hugenholtz 432 2 45 o % BT 45 S 754
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Fig. 1 Rarefaction Curve of three clone library.
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Fig. 2

Phylogenetic tree of crenarchaeota 16S rRNA gene from the sediment of eastern Hainan island. The numbers at the nodes indicate the

bootstrap value. Bootstrap value >50% . Bar,2% indicates the genetic distance in the NJ tree. “HND-AXXXCXX"is sequence name in this paper.
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Fig.3  Phylogenetic tree of euryarchaeota 16S rRNA gene from the sediment of eastern Hainan island. The numbers at the nodes indicate the bootstrap

value. Bootstrap value >50% . Bar,5% indicates the genetic distance in the NJ tree. “HND-AXXXEXX"is sequence name in this paper.
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% HNDACI , HNDAC109 , HNDAC-C2 Fil Thaumarc-
4 Aoy Rl)E TR B W T (B 2),
Thermoplasmata . HNDAE1 . PMC1 13 B ANME-2 jX
AN IXHE TIEHEENT (K 3), Hrp
HNDACI . HNDAC109 ,HNDAC-C2 3% 3 />4 % 19 2%
N C2 XA KL, 78 Hugenholtz 733 R 4¢ C2 Jp K
() 2 43 K ( C2-unclassified F1 C2-PGrfC26) i %
WHUT I A E RS LB RS BRX 2 45
K ¥ R AE HNDAC-C2 3 A 43804, H Uk AT L 4

haeota X

HNDACI Al HNDACI109 X 2 4~ 4> 4% #F Hugenholtz
%*%éﬁﬂlﬂﬁf%%u%ﬂ%ua*%ﬁ%“ﬁ
HNDAC109 HNDAE1 #1 ANME-2 3 3 4~ 43 k% {2 7F
£109/1958 3¢ JI SC J%E v i 45 M , Thermoplasmata {X1E
21/1958 SCEEBIRMI (WL 4) o 514 £21/1958 L
JEA3 )7 B Hugenholtz 325 RGP 5 A4 A%, Ho 3
AR BB T2 A ST O T S 1109/1958 3¢
JEFFE] T A5 B, Hoh 4 A G L3 )T
T o

% 4 Hugenholtz FKRLE T 3 N XETZEFM OTUs itk

Table 4 Clone and OTUs number of three library in taxonomy system of Hugenholtz

Clone library HNDAC1 HNDAC109 HNDAC-C2  Thaumarchaeota HNDAEI1 PMC1 Thermoplasmata ANME-2  Total
21 clones 32 0 31 69 0 4 2 0 138
library OTUs 5 0 7 7 0 3 2 0 24
109 clones 23 18 28 37 1 17 0 5 129
library OTUs 6 7 11 6 1 5 0 2 38
21 +109 clones 55 18 59 106 1 21 2 5 267
library OTUs 8 7 17 10 1 7 2 2 54

3 it

W IUTAR B o TAEW 2 0 R Oy TS
WF 3 32 W e AT — B 5 | ) AR XE 4 T 4347 52 2% B
B i A 2 R fWE"‘ﬁ’dﬁﬂt%‘Fﬁ%ﬁFIlﬂ
Yt B AR ST T 2 NE@J_EH%I
YIRS RE S R 2 B vE A W B, Hoh 21/
1958 22 ] T K ANV UL AL B A R 20 £109/
1958 UL TR K R e ZREERE S WA
WS FH B — 5 ) X 1V RLR K IR B3 ol 0 25 A 1k s
FEobr 2 AR S X I X B T R — B
FEG B 2 R . B R, A KR 2R E H T-
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Yyl R 2 R Y ttﬁﬁﬁ?ﬁ“” % B £109/1915 75 5|
HEER LRGSR, XS 5 A OS5 R,
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SCHE A5 B 51 08 53 5 50 e By 5 51 917 51 Z 18] 1Y)
225 RIS SCPE it A 7 9B R & A= AR e k4
H4 £109/1958 SCJE BT A5 F 51 109 — 125 fifi 3t #6 5
109 5175 & . XU PCR &l # v, [W] 5] 4 DL
e AR AR DEAC 3 51 22 18] 1Y 3 4P, S BOCIE DL G 9 T 5

AREAE B AG I A5 21, DT AR ARG T R B vy T 2 MR
(o0 BEA< . JoT LA, MRS RDP Bcdls 142 552 6 508 19 17 31
Bl 455 WS By D7k B B A | sy 5|
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51 109 - 125 Gk HE 5 {109 51 A — 4~ LA L B B
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Pt 2o 500, BR T 519 5 SR 168
rRNA JE [K VT Fid P LA A1, PCR P 386 5o A2 v A 280 % A
32 5B IR BE 519 A SIS
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Guohui Liu'*,Houbo Wu®" ,Xiang Li’, Wen Yan'

'Key Lab of Marginal Sea Geology, South China Sea Institute and Guangzhou Institute of Geochemistry, the Chinese
Academy of Sciences, Guangzhou 510301, China

’Key Laboratory of Marine Bio-resources Sustainable Utilization, South China Sea Institute of Oceanology, the Chinese
Academy of Sciences, Guangzhou 510301, China

*Graduate school of Chinese Academy of Sciences,Beijing 100049 , China

Abstract ;[ Obiective ] Finding a series of archaeal 16S rRNA gene universal primer applied strategies to detect complex
microbial diversity in environmental samples, especially with rapidly development of next generation sequencing technology
challenge. [ Methods] We used Oligocheck soft to simulate two pairs of archaeal 16S rRNA gene universal primers with
RDP (Ribosomal database project) database 16S rRNA gene sequences matching percentage. In succession,the sediment
sample was constructed for two clone libraries by using two pairs of archaeal 16S rRNA gene universal primers. | Results ]
The soft simulation matched percentage result suggests that primer f109/1r958 is better than primer £21/1958. This result is
consistent with RFLP and diversity index analyses by two clone libraries. [ Conclusion | Multi-primers and properly
primer are used to recovery environmental microbiology diversity, which will be advanced in environmental microbial
resolution.
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