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Study on Screening, Identification and Culture Conditions of a Strain with
Nitrile Hydratase

ZHONG Li-ping, ZHANG Jin-li, SONG Yang, ZHANG Chao-zheng
( Tianjin Key Laboratory of Industrial Microbiology, College of Biotechnology , Tianjin University of Science &
Technology , Tianjin 300457, China )

Abstract: A strain with nitrile hydratase activity, was isolated and screened from soil, by repeated subcultured in the me-
dium culture containing increasing acrylonitrile and glucose as the carbon source. According to morphology and 16S rDNA
sequence analysis, the strain is belonged to genus Rhodococcus, named as Rhodococcus sp. TCCC 28001. After optimizing
the culture conditions, the optimum conditions are as follows: glucose 15 g/L,yeast extract 5 g/L,urea 7 g/L, Co>" 10x
107 mol/L. As the strain was cultured with the optimized culture medium and a rotation rate of 180 r/min for 72 h at 28 °C,
the nitrile hydratase activity could reach 892 U/mL.
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1.1 ##

A NI A 7 T B RS NI L NS
ki . BRS04 R o B4l
1.2 IEHFE

RHARESRAE (/L) A WE 5, HEMK 1, NaCl
5,3 2, pH 7.2.

HEERE (gL) - #ER 5, KH,PO, 0.5,
K,HPO, 0.5, MgSO47 H,O 0.2, NaCl 1, FeSO47 H,O
5x10” mol/L, CoCl,'6 H,O 5x10” mol/L, pH 7.0. K
PRGN — 2 TR B () N DA

MEREFREE (gL) FWE 5, EAM 1, NaCl
5,58 2, pH 7.2. KB IMA 3%H NS

FhFREFEEE (/L) - Hh 10, BEAME 5, 228t
3, BEREH 3, pH 7.0.

RIERE SR (/L) % 15, BEbkky 5, JRE
7, KH,PO,4 0.5, K.HPO,4 0.5, MgSO47 H,O 0.5, 44,
R4M 1, CoCl, -6 HO 10x10™ mol/L, pH 7.2.

1.3 BBk EBmERENIFE
1.3.1 FEREGEE= ARG B

FRECEFE 5g T 50mL sKHr, B SRIR T
i, BRI SmL T 25mL BRI (&4
03% N KM ) By 250mL =M, T 30 C.
180 r/min £5%¢ 3 ~4 d; AR/FH 5mL & EFHRFE
YT 25 mL HiEny e w5 (0 0.6% NG )
I TER AR RE R, Bi R 3~4d R TSR SR ESE
B3t CEERFISHE LOwNEIE) B3 3~4d
JERAT T, 30 CHEFR 3~ 4d, PREUHA VRS
F R T IR
1.3.2  FM I 3EALAE A o) 2

(1) ¥k
B 1 ARHARD AR T30 30mL &R R
(&H 03%NENE ) B 250mL =Mt , T
180 t/min , 30 °C N 1538 72h. SR ) 15 57 a8 i
3% MG , B — o B TR BRI 2 TR I A f b 3.
(2) #a gy k)

KA ETE AT, F CBREVE R, A
o 4 . A% {8 TECHCOMP GC789011,
FID, Porapak Q AFMIHAAE (2mxd3mm) ; FEi
180 °C, ¥ I #$ IR BF 220 C; A KN Ny, Vil
40 mL/min.

FE DU (b PR ) 25 10 e R AR B Y 855 SR R

REBBREER H23%E HaW

L, WCETBWS 4% 0 SR SR BUR A
st = VXM o00,
Pan XV XM 5
K po WK, 0.806 g/L; Van NIIAT K
G AR, mLs Man TN I 5 F IR JBE R it i
53.06 g/mol; Can A TSI R Hh P s P9 P ) Jo 1 VA
g/L; Vg NEHEAL WA R B RARER, mL; May AN
STk 7y 5 2, 71.08 g/mol.
1.4 BKEBIEEENERE
141 BENE
B O IE LI P TRAREEFP 2 LB B 3RIEH, 30 CHs
I, RE W IORE ISR B R AN IR 25 BRI BTG A B R
TE LA I ERIZE/rES, 28 CRIE R 3~ 4d, WgL
WKL,
1.42 16StDNA 53| 547k 5w
L CTAB/NaCl ¥EHHUAN T & DNACL DI i
DNA J#iti, L 16S rDNA W@ MH514 P1:5'-
GAGAGTTTGATCCTGGCTCAG-3'Hl P2:5-AAG
GAGGTGATCCAGCCGCA-3" ¥ 14514y, #:47 PCR
P, YA SRR RREE R R UK A I, SR S A
TR FEIRY DNA BERE MDA G el B 4600, 28
Ja R FiAE TR pUC,-T 2k PCR P24 ve ik
&, B PCR =i #8] pUC,,-T #ifk k. PRl
FHFOREALF] E.coli DH5a W, #4715 [ BEFH 1
AL T%5E. DNA JPAIIE i BilgA T A TREE,
Y NIE e R YNEIE
1.5 £YEHNE
W 35 SRR BRI M ASEL, LA B IR A S xd
HE, 7€ 600 nm AL B3 520 T R
1.6 FEKEEENNE
1.6.1 W E&RGHE
W RME R M T34 30 mL F PRG3R0
250 mL =, T 1801/min. 30 CH53% 25h. AR5
PLo6% MiEF M 212 30 mL BB RN
250 mL =@, T 180 r/min.28 CHFH 72 h.
ELOWUEERIAR, JFH KH,PO4-K,HPO, ZZ ik (0.05
mol/L, pH 7.0) V¥ 2 ¥k, 2% FHAF iR Eh 2%
.
1.6.2  JkaBEE A gn b
g KA BEE J15E X h 28 °C L Imin AL AE B
1 pmol P IR T it Ao i —M1& I B (U) .
TE=MMPMA 9 mL KH,PO,-K,HPO, % it
(0.05 mol/L, pH7.0 ) 1 0.5 mL PNif, 28 C Tk
Smin, I A 0.5mL B & , 120r/min i 3% X b




2008 4F 12 A

PRFIRE, SF. —BRIEKGEE™ AR THTE . %E ISR TS © 37

5min, il 6 mol/L ERFRIFIRL LI, 15 2 1 K2
5 4% B G R AE R BURG , ARIEIIE P AR T
WU, ICA Cam (/L) . KBS 1315

NN
C,. xXV_x103
EK ARG )] = MK
M, Xt

K ¢ B SN A TE], 10 ming Cam H R
W Jie 1) Jo 42 MR B2, @/ s Vo A AR A S A R 1 L
PRFR, 10 mL 3 My A T8 4 96 JH 40 1 19 B8 R B A
71.08 g/mol.
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Fig. 1 Conversion rate of acrylonitrile of different strains
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AR ERTAR, IR S R, 75 LA FigR-FAl
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Fig.2 Microphotograph of strain ZH8

16S rDNA #) 53] 547
XA 16S DNA AL THE1 T H0E - 73 Bk
H Hind A7 R VIIE , Kpn . HindIiE 7 XU 1)
K, M13 W5 ¥)EFT PCR 38 5AIE, FELIKIE
VLI 3. 16S rDNA 2 P15 HIHAR /A 1516 bp.
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A.1 000 bp DNA 43F Bt ; B.pUCm-T /16S tDNA / Hindlll ;
C.pUCm-T /16S rDNA /Hindll - Kpn; D.PCR % 5E
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Fig.3 Transformant identification

B P45 RS GenBank . EMBL , DDBJ ${4 J4
PSS T Blast, 15 K15 # Rk ZHS [RlEMER 99%
I EA Rhodococcus sp.E33 ( AY114109 ) | Rhod-
ococcus sp.DEE5151 ( AY927223 ) . Rhodococcus
ruber M2 ( AY247275) . Rhodococcus ruber strain AS
4.1038 (AY114117) % 13 ¥kp. HEPk ZHS B 16S
rDNA P4 7E GenBank H1 ()% 5% 5 EU167912.

BT 16S rDNA JPHIY ZHS Fibk 521K A bk
ZIM ARG LB A (K 4) : Eitk ZH8 5 Rho-
dococcus sp.DEES5151 ( AY927223 ) HAG B & [E) 5
P, BRI I, DR PR ZH8 VE W 20K

( Rhodococcus ) WRl, #5444 Rhodococcus sp.TCCC
28001.

AY114109.
EF028124.
AY247275.
AF103733.
DQ468352
AY927223.
ZHS8.SEQ

++X80625.SE
----- AY822615.

AY114177.
DQ066434
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Fig. 4 Phylogenetic tree of strain ZH8 and strains of
rhodococcus based on 16S rDNA sequence

2.2.3  Rhodococcus sp.TCCC 28001 #93% #x &4+
(1) BUEX i 7K R 7 %) 5
TEVL 5 /L BB MR 7 @/L PRE TS50 60
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Fig. 5 Effect of different carbon sources on nitrile hydratase
activity

(2) RIEXSIE KA B 12

FELL 15 g/L A iRIE . 7 ¢/L FRE RS 5
) R BERGFRBE UL f v 43 3 3.5.7 g/L 1)
FEEENY R IR B NHLCL AR AR, SRR
XTREE S sgm. 4550 (K 6) 2, 5 g/L MmN
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Fig. 6 Effect of different nitrogen sources on nitrile
hydratase activity

(3) PRZXTIG KA S 77520
Rhodococcus sp. TCCC 28001 7= liE /K& W Hi7s
S, B ATENE K G A B R B T R )
YER. RAER SRR I AR € BTG, BEr &
HATEVEA R R . W SCkaE "™, I kA
BRI R — R R K. FE RS IR, 43l dsn
3.5.7.9. 12 g/L WIIRER, HEIRRE M MEE 113
M. &l 7 FEE SR AN N R R B R AR A ) e
K, WEKEBEREG 15 BN 7 g/L JRER , IEK A BHE
J15eE.
(4) WEKEBEEEF OB BT
K G e 4 Jm b, HOSERR A S A& A 4
|- R (S i) | PSR i = e o - NSOk U IS R S |
LT ZRBRFNARSS GBS , 23 R R A A B K G
i) AE L Bk IR, 2 BN 10 x 107 mol/L £

REBBREER H23%E HaW

Co™ I Fe*", #%¢ Rhodococcus sp.TCCC 28001 Fffi§
KABEGYE . £ 1 AL, SRR, Co™ Xt
KA Wl W A AR AR G OK A NS TR

892 U/mL. %M Rhodococcus sp.TCCC 28001 N /K

A A TR .
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Fig.7 Effect of urea on nitrile hydratase activity and the

growth

F1 Co"# Fe XI5k & EEE MM
Tab.1 Effect of Co™ and Fe™ on nitrile hydratase activity

HEET iK-GEE J1/(U - mL™)
Co™" 892
Fe* 7
Xif 6
3 & i

MR R — RS K Sl AR, RS
SMELHN 16S tDNA JFHI HLXT o34, w1 HJE T4
B JE ( Rhodococcus ) . iX HHE— W55 A R IT)

7 G ARG WA A R A i H A 3 R T 7K il VS )
T WAL, WP T R A (il L AU
BFAREK &R E T ) X Rhodococcus sp. TCCC
28001 JiE7K GG i S WIS PR E e, B T K I
Rigedk . HiAbE 15 /L, BeRERY S g/L, JRE 7 /L,
KH,PO,4 0.5 g/L, K,HPO,4 0.5 g/L, MgSO4-7 H,O
0.5 g/L, B4 1 g/L, CoCly -6 H,0 10x107° mol/L.
F 28 C, 180 t/min £%F N5 R 72 h, /KA BHE 1
ik 892 U/mL.
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TAERE, i SAM A WS 71 He B R RIRE S.cerevisiae
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