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HNL
RT-PCR RNA
HNL
DNA

cDNA
Me-HNL
HNL
pET30a

pET30a pPICIK Invitro-
gen DH5a BL-21 DE3
One-Tu-
Taq DNA
T4 DNA

Biolabs

be™ RT-PCR Kit
Taq plusl DNA
Promega

dNTPs
dl - Fluka

1.2
2201 - Sorvall
HP5890sierial [l FID
CHIRALDEX™
G-TA 10m x250 £ 12pym [.D. X
0.125+10% ym F.T.

3365

Advanced Separation

Technologies Shimadzu QP5000 -
Class-5000 DB-

1 30m X 0.25mm X 0.25pm ] & W

Scientific

1.3

1.3.1 HNL HNL

dl -
280nm

3.95mL 0.05mol L

Na,HPO,-Citrate pH5.0 0.01~0.05mL

0.004mL dl - 30C 1min
2201 - 1min
Angy AA

AA’ umlL =
AA' X4 1.3 Imin 1 pamol
1 u
Bradford 7 BSA
1.3.2 ee
0.1~ 1mg
500 CH,Cl, S50 10pLL
Na, SO,
200pL. CH,Cl,
yns
200C 250C 70KPa 100C
55.9cm s =100:1
ee= -
X100
ee
200C 230C 80~180C 5T min
50~350 m z
1.3.3 RNA RT-PCR
MeHNL Shujun Chang
RNA #  One-Tube™ RT-PCR Kit
RT-PCR
1.3.4 DNA
SDS-PAGE 9
1.3.5 DNA
Gencore
DNA DNAsis v2.5
1.3.6
50pg mlL Kanamycin LB
220r min 25C 12h 1%
300mL LB 500mL
Agpo=0.7 IPTG
0.04mmol L 25T 6h
4T
1.3.7 HNL
4°C 4000r min 10min
1 pH5.4 0.05mol L -Na, HPO,
10mL g
25000g 4C
20min 70C 10min
25000g 4C 4T
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0.05mol L pH5.4
9.5mL

2mmol L

-NazHPO4

HCN
1~2h
ee GC-MS

2

2.1 HNL
Haughes ' HNL
hnl10  cDNA pPICOK

EcoRI
3 Not 1

5" Primer 5-CGGCCGGAATTCATGGTAACTGCA-
CATTTTGTTC-3’
3" Primer 5'-ATAAGAATGCGGCCGCTCAAGCATAT-
GCATCAGCCAC-3’

EcoRI Notl
pPIC9k

750bp
RT-PCR

DH5a PCR 3

clonhnl .
1 2

2 RT-PCR
Fig.2 Electrophoresis analysis of RT-PCR products
1.RT-PCR products 2.DNA marker

12345 6

3 PCR
Fig.3 Identification of positive clones by PCR
1. Negative control 2. Positive control 3. DNA marker

4. Negative clone 5 6. Positive clones pPIC-HNL

1 ATGGTAACTGCACATTTIGTTC TGATTCATACCATT TGCC ATGG TGCATGGATTTGGCAT 60

1 M VvV T A HF VvV L I H T I C H G A W I ¥ H 20
61 AAGCTCAAACCAGCCCTTGAGAGAGC TGGCCACAAAGTCACTGCACTGGAC ATGGC AGCC iz0
21 K L K P A L E R A G H K ¥V T & L D M A 4 40
121 AGTGGCATTGACCCAAGGCAAATTGAGCAGATTAATTCATTTGATGAATACTCTGAACCT 180
41 $ 6 I p PR Q I EQ I N 5 F D E Y S E P 60
181 TTATTGACTTICTTGGAGAAACTCCCTCAAGGGGAAA ACGCTCATCATTGTTCCTCAGAGC 240
61 L L T F L E K L P Q G E K V I I Vv G E S 80
2d1 TGTGCAGGGCTGAATATTGCTATTGCTGCTGATAGATACGTTGACAAAATTGC AGCTGGT 300
81 € A G L N I A I A A D R Y V D K I A A G 100
301 GT'!TTCCACAA']TCCTTATTGCCAGACACCGTIY:AT\’}_CLCCCA'ICTI’ACACTGTCGAMAG 360
101 ¥ F H N §s L L P DTV HGUP S Y T V E K 120
361 CTTTTGGAGTCGTTTCCTGACTGGAGAGAC ACAGAGTATTTITACGTTCACTAATATCACT 420
1212 L L E S F P D W R D T E Y F TF TN I T 140
421 GGAGAGACAATTACAACAATGAAGC TGGGC TTCG TAC TTCTG AGGGA AAMT TTATATACC 480
141 6 E T I T T ® K L ¢ F v L L R E N L Y T 160
481 AAATGCAC TGATGGGGAATATGAACTGGCAAAAATGGTAATGAGGAAGCGATC ACTGTTT 540
161 K ¢ T D ¢ E Y E L A K M v M R K G S L F 180
641 CAAAATGTTTTGGCTC AGAGACCGAAGTTC ACCGAAA AAGGTTACGGATCAATTAAGALA 600
i81 Q ¥ VvV L & Q R P K F T E K G Y ¢ S8 I K K 200
601 GTTTATATTTGGACCGATCAAGACAAAATATTTCTTC CAGAC TTTCAACGCTGGCARATT 660
200 V Y I W T D Q@ D K I F L P D F Q@ R W Q@ I 220
661 GCAAACTACAAACCAGACAAGSTTTATCAGGTTCAAGGTGGAGATCATAAGC TCCAGCTT 720
221 A N Y K P D K ¥ Y Q V. ¢ 66D HEKULQQ L 240
721 ACAAAAACTGAGGAGGTAGC TCATATTCTCCAAGAGGTGGCTGATCGC ATATGCTIGA 777
241 T K T E E V 4 H I L Q E V A D A Y A * 269

4 cDNA

Fig.4 Full nucleotide and deduced amino acid sequences of
a cDNA clone of a-hydroxynitrile lyase from cassava

—— Base pairs inconsistent with the sequence of Me-HNL 10 ¢cDNA

2.2 Me-HNL

Genecore 1
4 777  bp
258 Me-HNL 10
cDNA 133 337 476 634
636 CATTA TGACT
113 Ser Gly 158  Phe

2.3

HNL pET30a

5 -GGGATGTCCATATGGTAACTGCA-
CATTTT-3
5"-CGCGGATCCTCAAGCGTACGCAT-
CAGCCACCTCTTGG-3’

5" Primer

3" Primer

5'Primer  Ndel cDNA 3
Ndel
3’Primer 2
Ndel BamHI

6 pET30a-hnl
7
pET30a-HNL

2.4
pET30a-hnl E. coli BL21
DE3 SDS-
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pPIC9k-hnl Kan
t NddeT. BamH1
PCR \ ori
DNA ligase

pET30a o 7 —

Ndel. BamH1 omoter

—_—

{1 ori
5

Fig.5 Construction of recombinant expression

vector pET30a-hnl

6 pET30a-hnl
Fig.6 Restriction analysis of pET30a-hnl
1.pET30a-hnl 2.pET30a-hnl Ndel+ BamHI

3.pET30a-hnl Ndel 4.DNA marker

PAGE SDS-PAGE
29kD 7
2.1u mL 8.50u mg
61
70C 10min
85% ~95% 2.57 7
(S)-MDN
CN

) <
51

(R)-MDN
of

G H

~~cN

— A ]

—

8 GC-MS
Fig.8 Chiral-GC and MS analysis of S

7 SDS-PAGE

Fig.7 SDS-PAGE analysis of recombinant ClonHNL and
the result of partial purification by heat denaturation
1. Protein molecular weight Marker 2. pET30a-hnl BL21 DE3 in-
duced 3.pET30a-hnl LB21 DE3 uninduced 4. The supernatant of
the lysate of pET30a-hnl BL21 DE3
purified ClonHNL by heat denaturation

induced 5. Partially

2.5 HNL S -
ClonHNL
GC-MS
8 98.2% S - ee
95.2%
CloHNL
S
115
133
. 89 105
175
|I'| || |'l35| T T T III
60 80 100 120 140 160 180
HNL S -

-Mandelonitrile obtained from benzadehyde and

HCN under the catalysis of recombinant ClonHNL

R -MDN R -mandelonitrile

CH,CO 116 93 M"-CH,CO-OH 115 100

S -MDN S -mandelonitrile M z relative intensity
105 65 89 56 77 50

175 10 M" 133 90 M*-

etc.
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3.
3 Me-HNL10 40C 60T
30min
clonhnl Me-HNL H ClonHNL 46C
1. 70C 10min 85% ~90%
Southern blot
HNL 4. RT-PCR PCR
7  Me-HNL DNA
3 60C 25
me-hnl10 me-hnld me-hnl24 4 TTA Leu —=CTT Leu PCR
cDNA clonhnl ClonHNL
mehnld  mehnl24 mehnl10 HNL
75.2% 79.8% 99.2% DNA ME-HNL10 4 HNL
clonhnl Divergent
2. 3 1~
2 2~3 HNL
3 10 ME-HNL
Me-HNL3D : " cap Hughes
ClonHNL Me-HNL10 Effenberger HNL10
2 11 12 1
10 clonhnl
1
Table 1 Comparison of various systems to express Me-HNL
No.  Plasmids Host cells  Concentration of IPTG  Mode of Expression Process of Purification Yield u L Reference
1 pMale IM105 0. lmmol L Fusion Affinity chromategraph - 12
Cleaved site-directionally by Xa
2 pQE4 M15 pREP4 Immol L Non-fusion Q-Sepharose FF 500 13
3 pET30a BL21 DE3 0.05mmol L Non-fusion Incubated for 10 min at 70C 2100
1 1 pMal-c2 BL21 DE3 lon  ompT
E. coli JM105
Xa M15 pREP4
2. pQE4
ME-HNL10 ClonHNL
113 Ser Gly
0.43—0.42 -0.12—
-0.13
3 Hughes 2 HNL10 60T
T7 pET30a 30min
Tac pMal-c2 pQE4 ClonHNL 70°C 10min 85% ~95%
IPTG 12 120
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Cloning Expression and Preliminary Application of A a-hydroxynitrile Lyase from Cassave

CHENG Shu-Hua = YAN Gong-Hong Wu Jin SUN Wan-Ru”
State Key Laboratory of Microbial Resources —Institute of Microbiology —Chinese Academy of Sciences Beijing 100080 China

Abstract a-Hydroxynitrile lyase ME-HNLs E.C.4.1.2.3.37 from the cyanogenic crop cassava Manihot esculentz

Crantz catalyze the condensation of hydrocyanic acid and aldehydes or ketone into s -cyanohydrins which are valuable
starting material for various optically active compounds such as pharmaceuticals and agrochemicals. The cDNA of a ME-
HNL were obtained by RT-PCR and cloned. The sequencing result for the cDNA showed that the sequence encoded for
the ME-HNL was inconsistent with all those which are published such as hnl{10 hni24 hni4. The full sequence analy-
sis demonstrated that the cloned cDNA was about 75.2% 79.8% 99.2% homologous to other three reported HNL
genes from cassava respectively among which the last was the same to the cloned gene except the five base substitution
at the site 142 337 476 634 and 636 respectively. The two base substitutions lead to change the amino acid sequence

i.e. Serl13—Glyl13 Phel58—Tyr158. To construct the recombinant plasmid pET30a-hnl the ¢DNA was inserted
into an expression vector pET30a. After transformation of pET30a-hnl and induction with IPTG the ME-HNL was effi-
ciently expressed in E. coli. BL21 DE3 and reached over 2100units L of culture with the specific activity 8. 5u mg
protein. By one simple treatment incubating 10 minutes at 70°C  the recombinant ME-HNL may be used as an catalyst

for production of S -mandelonitrile with enantiomeric excess of 95.2% and 98.2% yield.

Key words o-Hydroxynitrile lyase cyanohydrin cassava chiral
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