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1.1.1 BX2 N

o o

1.1.2 (g/L) :KH,PO, 1.7
Na,HPO, 9.8 MgSO, = 7H,0 0.1 CaCO, 0.002
ZnSO, = 7H,0 0.00144 FeSO, + 7H,0 0.0009
CuSO, - 5H,0 0.00025 H,BO, 0.00006

pH7.2. LB (g/L): 5 10
NaCl 10. pH 7.0 2% o
1.2 BX2
BX2 LB
o ( »7
1.3 PCR 16S rRNA .gyrB  secAl
DNA. DNA
1 16S rRNA. gyrB.secAl
1
Table 1 The sequences of primers
Gene Primer Sequence (5°—3")
16S tRNA 27F AGAGTTTGATCCTGGCTCAG
1492R GGTTACCTTGTTACGACTT
i Pl GAAGTCATCATGACCGTTCTGCAYGC—
& NGGNGGNAARTTYGA
Up2 AGCAGGGTACGGATGTGCGAGCCRT-
! CNACRTCNGCRTCNGTCAT
secAl secAl F GACAGYGAGTGGATGGGYCGSGTGCACCG
secAl R GCGGACGATGTAGTCCTTGTC
PCR (50pL)  : 10 x buffer
5 pL dNTP 4 pL 2 wL ExTaq
0.5 pL 2 uL 50 nLo 16S
rRNA PCR :95C 5 min;94°C 30 s
54°C 45 s 72°C 90 s 35 ;72°C 10 min. gyrB
secAl PCR :95°C 5 min;94°C 30 s
60°C 30 s 72°C 1 min 35 ;72°C 10 mino.
1%
o BX2  16S rRNA.gyrB.secAl

GenBank BLAST MEGA

Kimura2 Parameter
NeighborJoining o
1.4 BX2
20°C.25%C \30°C.35°C .40°C \45C
; pH=5.0.6.0.7.0.7.5.8.0.9.0.10.0
pH ; (V/V)0.1%.0.5% -
1.0% 2.0% 3. 0% 5. 0% 8. 0%
o 150 ml
800 mg/L 50 mL.
0Dy, 2. 0. 180 r/min
8 h 600 nm o 3
1.5
1.5.1 :GC44C
FID ; 14% OV4701
(30 m x0.53 mm) ; 200°C
110°C 200°C ; -
300 kPa( 50kPa) « 50 kPa. 50 kPa;
1 pLo
1.5.2 : 1.4
800 mg/L
-20°C o
3 .
1.5.1
@) o
X=(,-C)/C, x100% @)
X : Cy
(mg/L) ;C,
(mg/L) .
1.6 BX2 Na(Cl
NaCl(0% 1% 2% 3% 4% 5% -
6% 1%) 3
1% 800 mg/L
180 r/min 35C 24 h 600 nm
2
2.1 BX2
BX2 LB
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. 1.5 pm x
0.8 pumo N
o Tween 80
N N N o D- D-
o BX2 N
BX2

2.2 BX2 16S rRNA .gyrB  secAl
16S rRNA. gyrB.secAl PCR
1. 5kb.1. 3kb.0. 5kb
o BX2  16S
rRNA 1419 bp GenBank

FJ617562;gyrB
JF506741 ;secAl
JN562728

1263bp GenBank
470bp GenBank
BLAST BX2 3
GenBank
IJSEM (International Journal
of Systematic and Evolutionary Microbiology)

( 1. BX2 165 rRNA

Gordonia
rubripertincta 99. 65%
(Rhodococcus pyridinivorans) 99.58%
(Rhodococcus rhodochrous)

99.37% . 3 99 % o

8

gyrB
secAl o gyrB

BX2
99.29%

99.76% ;
96.99% 99.52% ;  Gordonia
rubripertincta 74.05%
89.05% - secAl
BX2
97. 87 % 100% ;  Gordonia
rubripertincta 87.05%
91.67%
BX2 o
2.3
BX2
35C BX2
20 -40°C BX2
35C
35C BX2 . pH
6.0-9.0 BX2 pH
7.5 BX2 BX2
pH 7.5, 0.1% 0.5%
; 8%
32h o 1% -5%
1% o
2.4 BX2
2 BX2
800 mg/L
o (ODy, )
o 16 h
95.87% -
2.5 BX2 NaCl
o BX2
o NaCl 0%
-3% BX2 o
NaCl 4% BX2 ;

NaCl 6% o
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(A) 76| BX2 (FJ617562)
_ 69 | Gordonia rubripertincta (AY771328)
0.005 100 Rhodococcus pyridinivorans (AF459741)
55

——— Rhodococcus rhodochrous (X80624)
23 Rhodococcus coprophilus (X80626)

I Rhodococcus aetherivorans (EU004422)

100 L Rhodococcus rubber (X80625)

Rhodococcus rhodnii (X80621)

85 Nocardia farcinica (AF430033)
Rhodococcus equi (X80603)

99 Rhodococcus erythropolis (AF512838)

3 Rhodococcus wratislaviensis (FM999002)

67 —— Rhodococcus jostii (AB458522)

ol Rhodococcus koreensis (AM497794)

(B) 100 |: Rhodococcus rhodochrous (AB014173)

0.02 100 BX2 (JF506741)
94

Rhodococcus pyridinivorans (AB088665)

47 Rhodococcus coprophilus (AB014271)

| Rhodococcus rubber (AB014174)

60

80 | Rhodococcus zopfii (AB014176)

Rhodococcus koreensis (AB450821)
50 100 —|j Rhodococcus jostii (AB088664)
922 Rhodococcus wratislaviensis (AB014315)

| Nocardia beijingensis (AB450772)

100 | Nocardia farcinica (AB450786)

Rhodococcus equi (FIA38562)
77 Rhodococcus rhodnii (AB014254)

Gordonia rubripertincta (AB438194)

) 51 Nocardia asteroids (DQ360267)

0.01 30 Nocardia farcinica (AY781800)
98

Nocardia beijingensis (DQ360268)

— Nocardia blacklockiae (EU099368)

Rhodococcus equi (GU179139)

Rhodococcus coprophilus (GU179137)

75 - Rhodococcus rhodochrous (GU179142)
ool pxy (IN562728)

— Gordonia alkanivorans (AB437906)

ool Gordonia rubripertincta (AB437921)

1 16S rRNA (A) gyrB (B)  secAl (C) BX2
Fig. 1 Phylogenetic tree of BX2 based on 16S rRNA (A) gyrB (B) and secAl (C) gene. Numbers in parentheses
represent the sequences” accession number in GenBank. The number at each branch points is the percentage supported by

bootstrap. Scale bar indicates the number of substitutions per nucleotide position.
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12 r 5 100 o
1.0 180 R ~ \pH ~
- =
208t 2
2 460 €
Q —
2 061 8 o BX2
g o4 140 5 NaCl 0% -6%
2 04r 5
@ —+— Biomass 15 & 20 -40°C .pH 6.0 -9.0
0zr —=— Degradation rate
A
OO L L L L L 0
8§ 16 24 32 40 48 ( 800 mg/L
i/h 16h  95.87%). BX2
2 BX2 N
Fig. 2 Growth of strain BX2 and degradation of °
acetonitrile.
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Identification and biological characterization of an
acetonitrile degrading strain

Yue Li' Minghua Xiong' Xiaosong Cheng® Jing Sun' Hailian Zang® Junbo Pan'
Chunyan Li'""

" College of Resource and Environment Northeast Agricultural University Harbin 150030 China
? First Clinical Medical College Harbin Medical University Harbin 150001 China
* Yichun Academy of Forestry Yichun 153000 China

Abstract: Objective To identify and characterize an acetonitrile degrading strain BX2 thus to assess its potentials in
the treatment of acetonitrile containing wastewater. ~ Methods By means of phenotype and physio-biochemical
characterization as well as phylogenetic analysis we identified strain BX2. The optimum culture conditions of the strain
were studied with single factor test and the degradation of acetonitrile under the optimal growth conditions was
determined. Additionally NaCl tolerance was investigated. Results  The phenotype and physio-biochemical
characteristics of strain BX2 were similar to those of Rhodococcus sp.. The phylogenetic analysis based on 16S rRNA

gyrB and secAl gene suggested strain BX2 was the closest relative of Rhodococcus rhodochrous with 99.37% 99.29% and
97.87% sequence similarity respectively. The optimal conditions for cell growth were 35°C  initial pH 7.5 and 1%
inoculum. Under these conditions the degradation rate of acetonitrile was 95. 87% (800mg/L) within 16 h. Strain BX2
was able to grow in defined medium containing NaCl up to 6% . Conclusion Strain BX2 was identified as Rhodococcus
rhodochrous and named Rhodococcus rhodochrous BX2. It showed great environmental adaptation and high capability of
degrading acetonitrile.
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