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Expression of Hydroxynitrile Lyase from Chinese Subspecies
of Manihot Esculenta in Hansenula Polymorpha

ZHANG Dong-Dong' LEI Bai-Shi' JIANG Jun-Po' NIU Zhen-Dong®
QIU Bing-Sheng” ZHU Bao-Chengl*

(1. College of life Science, Agricultural University of Hebei, Baoding, Hebei 071001, China)
(2. Institute of Microbiology, Chinese Academy of Sciences, Beijing 100091, China)

Abstract: o-Hydroxynitrilelyase (HNL), a vital tool in the bio-synthesis of optically active cyanohydrin,
which can catalyze carbonyls and HCN selective forming optically active cyanohydrin. HNL gene was am-
plified by PCR using pET30a-HNL as template and then ligated into pMD18-T vector. Validated HNL gene
by sequenced was linked into pHMOXGaA vector. Positive recombinants grown in the medium containing
4 mg/mL of G418 were screened using PCR. Bio-active a-hydroxynitrilelyase expressed in Hansenula po-
lymorpha after 0.5% methanol induction was obtained with 2.015 U determined by analysis of enzyme ac-
tivity and SDS-PAGE.

Keywords: Hydroxynitrile lyase from Chinese subspecies of Manihot esculenta, Hansenula polymorpha,
258 rDNA, Hansenula auto-replication sequence
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1965 , Pfeil
HCN 31
, HNL
[4]
[5]
PCR HNL ,
pHMOXGoaA 258
rDNA  HARS , ,
0.5% 96 h,
1 MR &
1.1 ##
1.1.1 E#FFHR: pET30a-HNL
, DH5a

pHMOXGoA )
Hansenula polymorpha NCYC495(leul.1)
(University of Groningen, Netherland) Jan
Kiel
1.1.2  E§FAKF: Ex Tag DNA
pMD18-T vector T4 DNA
Expand high-fidelity PCR system

TaKaRa,
Roche, DNA

Gene, G418 Invitrogen, (dI)-
Fluka,
1.1.3 5% E: LB YPD [6]
1.2 FHiE
1.2.1 ERFEE/E: DNA
SDS-PAGE [6]

122 #BUFZE:
(7] [8]
123 IREFEMNEFRRIFSRE:
0.1 mL 0.2 mg/mL G481
YPD , 28°C 3d

0.2 mL YPD
eppendorf , , 0.05 mL
5 mL YPD , 2d 1%
YPD , 1d,
1 0.1 mL G418
0.2 mg/mL 1.0 mg/mL 2.0 mg/mL 4.0 mg/mL
YPD 2d G418
4.0 mg/mL YPD
5 mL 2d 0.5%
, 12 h 1 , 96 h
1.2.4  FRiIZF=YRYEETE RO :
0.5 mm
SDS-PAGE ,

E >

[9]
125 BEERE RN
Hansenula polymorpha NCYC495  YPD

50 , Hansenula polymorpha
NCYC495 ,
1.2.4 ,
NCYC495
2 HiRAHE
2.1 AEHNL EFEREE
pET30a-HNL , (o]
HNL cDNA
pHMOXGoA ,
S EcoR Not S

5'-GAATTCATGGTAACTGCACATTTTG
TTCTGA-3, 5'-GCGGCCGCTCAAGCGTATG
CATCAGCCACCTCT-3’

TA pMDI8-T
Eschrichia coli DH5a,

pMDI18T-HNL HNL 777 bp s 258
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pMDIS8T-HNL
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E. coli
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pUC origin Seca 1 (368)
AmpR HNL CYCI TT. MOX promoter
—lacZ pHMOX(;-alpha-A
pMDI18T-HNL o 4903 bp Alpha-MF
3.5kb
EcoR 1
Pmi 1
041 8 sfi |
: Not 1
ori \ EM7p AOXI TTY mye epitope tag
TEF Ip 6X His-tag
E(‘{()(]:; |.|"N;) ¢l EcoR IfNor |
s (Vector)
‘ T4 DNA Ligase
PUC origin Sca 1 (368)
MOX promoter
CYCITT
pHMOXG-alpha-HNL
5680 bp
Alpha-MF
G418 EcoR 1
EM7p HNL
N’OIF |
myc epitope tag
6X His-tag
E 1 NEEERIERKRAE
Fig. 1 Construction of recombinant expression vector (pHMOXGaA-HNL)
DH5a, pHMOXGaA-HNL l 2 3 4 5
1
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pHMOXGoA-HNL Sca , 2000
Hansenula polymorpha NCYC495, G418
YPD 1000
(1] 750
500
G418 4.0 mg/mL YPD

, 2.d, , 250
HNL PCR ( 2), 100

24 ARZEHNL BEEFRIESRIEREHEMNE
, 1%
> 2 d >

12h , 2l op
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2 PCRIEMFAMEAT
Fig. 2 PCR analysis of positive recombination
: 1: DL2000 DNA ; 2-5: PCR
Note: 1: DL2000 DNA marker; 2-5: PCR analysis of positive re-

combination.
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H3 BempTENSTL YPD 50
Fig. 3 The variety of yeast cell dry weight
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Fig. 4 The variety of yeast cell density and enzyme activity
(Methanol oxidase promoter,
MOXp), PCR
MOXp ,

(S cerevisiae)
a-MF(Mating factor-alpha)

pHMOXGuA,
Sca |,
N HARS,
5 HNL Ri&=1)# SDS-PAGE 53 #ff / .
Fig. 5 SDS-PAGE analysis of HNL expression product PUC-ori , HARS
BN 5 2t 5 3 S S
;4 ;5
HARS ,
;3 6: 96 h 3 78
96 h . 5 5
Note: 1: Protein marker; 2: Negative control/no recombinant(cell 131 755 rDNA
lysate); 3: Negative control/no recombinant(supernatant of fermen-
tation); 4: Negative control/recombinant but no induce(cell lysate);
5: Negative control/recombinant but no induce (supernatant of [14]
fermentation); 6: Recombinant/induced for 96 h(cell lysate); 7: ’

Recombinant/induced for 96 h (supernatant of fermentation). ,
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