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Analysis of Sulfate-Reducing and Sulfur- Ox1dlzlng Prokaryote Communlty

Structures in Marine Sediments /with Different Sequencmg Technologles <« < F

ZHANG Yu'?? Ml Tie-zhu'*? , ZHEN Yul“2 * CHEN Ye?? ! , FU/ Lu 1?3+ , WANG Xun- gong

(1. College of Env1ronmental Science and Engmeenn Ooean University of China’, /Qirgdao 236100* Chlna 2. Key Laboratory of”
Matine Env1ronmem and "Ecology, Ministry of Education’,’ ngdao 266100, China; 3% Laboratory fOI Marine Ecology anfl Ervironmengdf®
Science , ngdao National Laboratory for Marine, Sc1ence and’ Technology, Qingdao 26@671 Clunal 4. College of Marine Life Sc1ence
Ocear University of Chlna Qingdao 266003 , Chma)

Abstpact 'Sulfate- reduung prokdryotes (SRP) and sulfur ox1d1zmg prokaryotes ( SOP) play vital rolesiin the sulfur cycle. The SRP
commimnity was us-ed to represent a microbial ,commuirity with l_y.gﬁ richness and diversity. The 454 pyrosequencing, Illumina high-
throughput's sequen(lng, and traditional clone library metfiods that target the dissimilatory sulfite reductase 8 subunit gene (dsrB),
which entodes a key (;nzyme in the sulfate reduction pathway, were used to compare the differences in SRP community characteristics.
Compafative analyses suggested that Illumina high-throughput sequencing was a more appropriate method for SRP ( high richness and
diversity) community studies. The SOP soxB gene ( ~750 bp) was used as a representative of the long-sequence segment. The 454
pyrosequencing and Illumina high-throughput sequencing methods were used to compare the differences in SOP community
characteristics. The results revealed that 454 pyrosequencing did not reflect its advantage of a longer read length; whereas, the Illumina
high-throughput sequencing with more numerous and shorter sequence reads was more suitable when the soxB gene was used to
investigate the community composition and diversity of SOP.

Key words : sulfate-reducing prokaryotes ( SRP) ; sulfur-oxidizing prokaryotes ( SOP) ; high-throughput sequencing; clone library;

sediments
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Fig. 1 Sampling site of surface sediments from the East China Sea
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B TR SRR T B AR I (5 T 4%
), R umina =38 500 7 Fr A5 731 s BE AL
?HHEXSﬁ SFPAME N E IR Bl 5 R 3 Rk
132 [ R AT Fe o Fr. i 1 ] R e
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FPUREEACR S TR Th R4 SRP 283, R R L4
] S WEiZAE S SRP VR Y 22 RE MK
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Table 1  Information for the sequences and diversity of SRP obtained from high-throughput sequencing and the traditional clone library
oot 1o O EEIF S Chaol . R
iR . i S, TU 4~ - h g
VIS WiRES P 48 KB/ bp OTU M4 JoH Shannon $8 %% %
e SO 93 ~350 33 67 2.99 79. 57
454 fE3E T 8114 ~338 92 92 3. 11 100. 00
[umina (50000 ) 50000 ~334 265 265 4.32 100. 00
Hlumina #7538 557 210844 ~334 457 457 4.51 100. 00
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-
60 80 |
50 + /
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s 40| r__/-f’ 2
S S
0 ”~ a0l
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10 L 20 . -
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ERIE S EZ1F 5

(a) FERESCPEHOAR PR REINZ ; (b)454 &5l Il BOR AR R 2 s (o) Mumina #5000 FE H AR
D i ik 9210 84410F FTASFREEMIZL s (d) Mlumina & 3 fek 00 FFEE A 5 18 1k 24950 000 4 ¢ i £k
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Fig. 2 Rarefaction curves of the SRP community obtained from high-throughput sequencing and the traditional clone library
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B 0T B SC R L 454 I R RN
Hlumina /&3 50 FFH R (210844 ) fIifs dsrB K7
GG, # IR 90% FHAL M #EAT OTU R, H-FIH
Venn 5 #1 A [ 0F 58 2 AR T 45 OTUs 22 [8] 1) ¢ &
[ 3(a)]. AN, ARWFFE N Nlumina 15 38 & 0 7 B

15 dsrB FEH 7 5 R REALIMEL 5 J7 47 FI4E R R IR
B, 5 TE B SRR RN 454 5 B Y B R S
dsrB 3L FHE I, Hie BB 1R 50 M 7 v Rl ik A7 e
Kﬁ*ﬁ[ Kl 3 (b)]. A Fh B 5% 45 S 1 K B , Nlumina
Tl R TS OTUS 15 B34 At 58 578 56 va e
SCEER AR Pk N 2 (49 T 45 OTUs, B 35 82% LA



442 7

oo 39 %

- 454 Ry I B R Bk £ ) OTUs. 1lumina
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Fig. 4 Relative abundance of SRP at the family level
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Table 2 Relative abundance analysis of the SRP

community structure at the OTU level

OTU AHXS F2 8/ %

SERESCPE 454 mEE )Y lumnia @538 507
01Ul 21.35 36.57 35.00
0TU90 20.22 0.09 0.03
0TU3 6.74 0.04 5.64
0TU22 5.62 0.12 0.75
0TU12 4.49 0.05 0.79
oTV2 3.37 — 9.84
0TU4 3.37 — 3.49
oTUL1 3.37 0.03 0.71
0TU28 3.37 — 0.44
0TU10 2.25 33.28 0.21
OTU48 112 0.03 4.25
0TU6 112 2.62 3.46
oTU21 112 0.09 1.93
oTU7 112 — 1.63
0TUS 112 0.05 1.50
0TU29 112 1.31 0.21
0TU37 112 1.37 0. 127
0TUS — 0.01 2.69 /4
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0TU16 — 0.19 2164
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Fig. 5 Rarefaction curves of the SRP community obtained from high-throughput sequencing and the traditional clone library
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Table 3  Information regarding the sequences and diversity of SOP obtained
from high-throughput sequencing and the traditional clone library
s =854y S " Chaol Shannon &3
T o - . OTU 4~ - %
WRE Ik AR K/ M e Hee /%
454 1 i AR 12100 ~551 104 104 4.46 100. 00
TMumina &3 5 38 1 (readl) 54555 ~222 1114 1114 6. 14 100. 00
Ilumina 5 3 55 38 1 ) ( read2) 53883 ~222 1314 1314 6.22 100. 00
F4 FAEMRFEREREALRFEEICE
Table 4 Taxa information for SOP using different methods
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Fig. 6 Percentage of OTUs and abundance at different taxonomic levels
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Fig. 7 Relative abundance of species at the phylum level
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Fig. 8 Relative abundance of Proteobacteria at the class level
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Fig. 9 Relative abundance of SOP at the OTU level
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