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Diversity and characterization of L-cysteine desulfurizing bacteria
isolated from marine sedimentsin Beidaihe
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School of Marine Sciences, China University of Geosciences, Beijing 100083, China

Abstract: [Background] Organic sulfur desulfurization catalyzed by desulfurizing bacteria plays an
important role in the biogeochemical cycle of sulfur and the desulfurization industry. [Objectives] In order
to investigate the diversity of bacteria using the organic sulfur to produce hydrogen sulfide in marine
sediments, this research focused on the isolation and characterization of desulfurizing bacteria. [M ethods]
The culturable desulfurizing bacteria were isolated from the marine sediments sampled from Beidaihe,
which were subjected to the screening by the media containing both lead acetate and L-cysteine. Then, the
16S rRNA gene sequences of desulfurizing bacteria were retrieved against the GenBank database. All of
the gene sequences with the reference sequences were used to construct the phylogenetic tree. Finally, the
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bacteria were tested for their capabilities for desulfurization and denitrification. [Results] 62 desulfurizing
bacteria were screened out from atotal of 97 bacterial strains, out of which, 12 desulfurizing bacteria were
selected as the representatives to subject to phylogenetic analysis based on their 16S rRAN gene
sequences. The results indicated that all the bacterial strains belong to the genus of Bacillus,
Lysinibacillus, Planococcus and Rhodococcus, respectively. Five strains with strong desulfurization ability
were affiliated to three genus of Lysinibacillus, Planococcus and Bacillus. Further test showed that the
desulfurizing bacteria can produce cysteine desulfhydrase to catalyze the conversion of L-cysteine to
pyruvate, hydrogen sulfide and ammonia, indicating they possess both of the capabilities of desulfurization
and denitrification. [Conclusion] There are abundant L-cysteine desulfurization bacteria in marine
sediments, which provide materials for further study of biogeochemical cycle of sulfur in the ocean.

Keywords: Sulfur cycle, Desulfurizing bacteria, L-cysteine, Hydrogen sulfide, Cysteine desulfhydrase
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Figurel Characteristicsof desulfurizing bacteria inoculated on the cysteine medium

Note: A: SH72; B: SH86; C: SH78; D: SH82.
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Figure2 Phylogenetic tree of 16SrRNA gene sequences from desulfurizing bacteria and reference strains

TS NITSAITPFIN GenBank #5543l FIVECFRIR 1 000 RELFHRAIWEGE; MRFR 100 MR ha
2 PRl .

Note: Numbers in parentheses are GenBank accession numbers; Numbers at the branch points indicates bootstrap values obtained after
1 000 replicates; The scale bar corresponds to 0.02 substitutions per nucleotide position.
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99
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Table1l Effect of different factorson the medium discoloration

ey L-2 e LTRA [l P SR
Test L-Cysteine Lead acetate Strain Medium discoloration

C1 + + - -

Cc2 + - - -

C3 4 = + =

C4 = + + -

C5 = + - -

C6 - = + -

e o+ s - B
Note: +: Positive; —: Negative.
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Table 2  Blacken length of dope culture medium
inoculated with different bacteria (cm)

DRIk S ) A] (R) Incubation time (d)
e 3 5 7
SH68 2.65+0.06 3.50+0.02 5.50+0.00
SH72 2.34+0.03 3.26+0.05 5.50+0.00
SH78 2.18+0.01 3.20+0.02 5.50+0.00
SH74 2.12+0.02 3.14+0.05 4.80+0.03
SH6E9 2.04+0.02 3.18+0.02 4.52+0.02
SH46 1.81+0.00 2.62+0.01 3.68+0.01
SH86 1.70+0.01 2.47+0.04 3.35+0.08
SH16 1.67+0.01 2.65+0.02 3.61+0.01
SH25 1.50+0.02 2.50+0.03 3.58+0.04
SH42 0.78+0.01 1.02+0.01 1.50+0.05
SH35 0.76x0.01 0.90+0.01 1.18+0.01
SHO8 0.76x0.00 0.90+0.01 0.90+0.01

TE: AR IR AR Y 5.5 cm.

Note: The length of medium in each tube was 5.5 cm.

SH72 SH46 SH35 CK

3 BMAERREE IR

Figure 3 Comparison of the abilities of desulfurizing
bacteria

e CK: RIEFANE B IR 3.

Note: CK: The medium without inoculation.

3 WikE4®w

AT R A R 2R 1 R G 5% 2 O TR
Py AL oy B A5 5] o7 BRANTA, TP Db SR B 77 5
I HR R AT £ BT 62 Mk , 7 4 T AL B 63.92%.
WA L-2B ez B B 40 T 7E AR A RRIE, 3k T

SH72 SH46 SH35

o BN

B4 HRIRTI R A SRR
Figure4 Assay of released ammonia by Nessler’sreagent
e CK: AREFMAN B AR IR L.

Note: CK: The medium without inoculation.
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ARG FEYD ] [T (Salmonella typhimurium), L %
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1 R IR Tt I 2 e 8 A 240 11 A7, (HL S i AR
ENGEZS N 1SR S RN i el s S 0 N e
SLALHE T AR 2R T R & (Lysinibacillus) . gk
PR % & (Planococcus) . #f 04T I & (Bacillus) F1ZL Bk
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WP A LR IS A R Tk — 257
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(Mycobacteriunm) 2 Jii B 240 B 171 40 7 X B 2 R
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