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Cloning and Expression of the Gene Encoding Alkaline Lipase
from Penicillium cyclopium

WU Min-chen' ZHU Ji' HUANG Wei-da> SUN Chong-rong’
1. Department of Medicine Southern Yangtze University Wuxi 214063 China 2. School of Life Sciences Fudan U-
niversity Shanghai 200433 China

Abstract Total RNA was isolated from Penictllium cyclopium PG37 with TRIzol reagent by one-step
method in which the 28S and 18S rRNA bands of fungi were characterized on formaldehyde dena-
tured electrophoresis. With the information of N-terminal amino acid sequence of Lip PC and 3’ -ter-
minal poly A of eukaryotic mMRNA the mature peptide encoding region and 3’ non-encoding one of
Lip PC ¢cDNA from PG37 were amplified by RT-PCR and PCR products were cloned into the vector
pUCm-T. Sequence analysis showed that the mature protein of Lip PC was composed of 258 amino
acids in which a well-conserved -Gly-His-Ser-Leu-Gly- sequence was included. Amplification cloning
and sequencing of cDNA fragment from the transcription start point to Lip PC encoding region were
carried out with SMART™ PCR ¢DNA Synthesis Kit obtained from ClonTech. From above two steps
of PCR an entire Lip PC ¢cDNA sequence from PG37 was determined and analyzed. The ¢cDNA en-
coding entire Lip PC mature peptide was cloned into expression plasmid pGEX-5X-3 and expressed in
E. coli BL21 with IPTG induction. SDS-PAGE analysis of the gene product of pGEX-Lip PC in
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E. coli showed that the molecular mass of the fusion protein was about 53 ku.
Key words Penicillium cyclopium PG37 alkaline lipase cloning expression
Lipase EC 3.1.1.3. Triacylglycerol a- ClonTech
cylhydrolase . 1988
NoVo Industrial A/B 1.4 PCR
Humicola lanuginosa 1.4.1 N, N, 5 N, 5" -
Aspergillus oryzae GA C/T GC C/T GC C/T GC C/T TTCCC -
Liporase 3 Lip PC N Aspt  Pro’
! N, 5-CC C/T GA C/T CT G/C/T CA C/
20 T CG C/T GC A/G/C/T GC -3’ Lip
PG37 PC Pro’  Ala".
1.4.2 Lip Lip, 3 Lip; 5" -
2 34 GACCAAGGTCTGTGAACACCT -3’ Lip,
> 6 ! 5 - CTCTCATGATCTTCACATCAG -3’ .
cDNA Lip PC 5§ eD-
Lip PC N NA .
RT-PCR 1.4.3 Lips Lipg 5 Lip; 5 -
Lip PC cDNA GGGATCCCCGCAACTGCTGACGCCG -3
BamH 1 3’ Lipy, 5’ -
H lanuginosa 25.6% AAGAATTCTCAGCTCAGATAGCCAC -3’
Lip PC ¢cDNA EcoR 1
GenBank AF274320 . Lip PC ¢cDNA Lip PC
cDNA
1.5
1.5.1 L-Broth 10 ¢/L NaCl 10
1 g/L 5¢/L pH7.4 LB
L-Broth 15 ¢/L
1.1 1.5.2 7.5 ¢/L
XL 1-Blue 30 ¢/L 4 ¢/L 400 ¢/L
BI21 K,HPO, 10 g/L 0.5 g/L MgS0O,1.0
PG37 /L pH7.5.
1.2 1.6
pUCm-T Sangon 1.6.1 RNA 24 ~ 30 h
pGEX-5X-3
100 mg 1 mL TRIzol
1.3 3~5 min 5 min 0.2 mL
15 s 4 °C 12 000 r/min 15
Bio-Labs BIM RNA TRIzol min 0.5 mL
Gibco BRL IPTG X-gal M- 10 min 4 °C 12 000 r/min 10
MLV Promega DEPC min 75% 1~2
MOPS  Amresco TaKaRa RNA PCR RNA 30 L DEPC
Ver. 2.1 TaKaRa 1.6.2 DNA

SmartTM PCR ¢cDNA

Sambrook 8
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. 2.2 Lip PC cDNA RT-PCR
1.6.3 cDNA PG37
RNA TaKaRa RNA PCR PG37 RNA Oligo dT-M;;
Ver. 2.1  Smart™ PCR ¢DNA Primer M, cDNA
. cDNA N, N
1.6.4 PCR pUCm-T M3 Primer M, PCR .PCR
PCR Lip PC ¢cDNA MgCl, 25 mol/L 6 pL 10
XL1-Blue x RNA PCR Buffer 8 pL 73.5 pL
TaKaRa Taq 5 U/pL 0.5 pL 5§ N, N, 50
PCR pmol/pL 1 pL 3’ M3 Primer My 20 pmol/
L 1 pl 10 nL. 94 C 2 min 94
1.6.5 RNA Lips C30s55C30s 72 C50s 35 35
Lipy RT-PCR Lip PC 72 C 10 min. 1.0%
¢cDNA.PCR BamH I EcoR I 980 bp 600 bp
2 1 .
pGEX-5X-3 pGEX- PCR 2 2 980 bp
Lip PC. cDNA pUCm-T XL1-
Blue Pst 1 PCR
2
2.1 PG37 RNA PCR PG37 Lip PC
RNA RT-PCR ¥ poly dA .
1 TRIzol
PG37 RNA
RNA 28S rRNA
18S rRNA RNA
A0/ A g0 1.8~2.0
RNA
PCR Y40 by
| 2 |
1. Ni/My 2. Np/M, 3. Marker
285 2 Lip PC cDNA 1%
5% Fig.2 Analysis of Lip PC-encoding cDNA amplified by
PCR on 1% agarose gel
2.3 LipPC¥ cDNA PCR
Smart™ PCR ¢cDNA
| ) SMART 11 5°-
| 24 RNA 2. 98 h RNA 3. 30 h RNA AAGCAGTGGTAACAACGCAGAGTACGCGGG -
1 PG37 RNA 3" PCR Primer 5’ - AAGCAGTGGTAA-
Fig.1 Analysis of total RNA isolated from PG37 on CAACGCAGAGT -3".  PG37  RNA

formaldehyde denatured agarose gel

Lipy SMART I 5
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cDNA. cDNA Lip PC 27.21 ku
Lip, PCR Primer PCR . PCR Lip PC
10 x Advantage 2 PCR Buffer 10 L
80 L 50 x Advantage 2 Polymerase Mix 2
pL 50 x ANTP mix 2 pL. PCR Primer 2 gL Lip, 2

pL 2 2L 94 C 2 min 94 °C 30
s 55%C30s 72°C40s 35 . 1.0%
470 bp
3 4 . 470 bp
pUCm-T Pst 1 PCR 1.0kh
. cD- 0.5 kb fens
NA PG37 Lip PC mRNA
2.4 PG37 Lip PC cDNA
2.2 2.3 PG37 Lip PC ¢cDNA L 3 ‘ he
Lip PC cDNA 1. Marker 2. N,/Lip, 3. No/Lip, 4. Primer/Lip,
4. Lip PC 3 LipPC5
PG37 Lip PC N 20 Fig.3 Gel electrophoresis of 5’ regional cDNA encoding
2 Lip PC from PG37
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mRNA
Ser159 Asp215 His268 Lip PC ATG 5
TGA 3
4 PG37 Lip PC ¢cDNA Lip PC

Fig.4 Entire cDNA and deduced amino acid sequences of Lip PC from PG37
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2.5 PG37 Lip PC Ser 2
PG37 Lip PC
10 Rhizomucor motif Gly-X-Ser-X-Gly
miehei H
Asp Ser  His 5 Lip PC 3
Ser motif  Ser. 22.9%
6% 22.3%
Lip Am—— TAUAA.‘\FI’[JLI*RAAKLSSMY“AJ“——-———Tﬁ[fI(EK.A———F[WTITKR]Y[JL————\‘"i'[)TNI'}FVG\"STEKH'I'lA‘»Jﬂ &2
Frea [J\"—-——-—-STSELIKFEFWQYMASWEA[J\'TAOW{IJI{LSCSKGMI’E\'EATGATVSYIJFS[]STIT[]TAGVIA\"[]HTNSM'W,AF 8O
Hla  EV-————-—-SQDLFNQFNLFAQYSAAA YCGKNNEAPAGTN [ TCTGNACT EYERADATEL YSFEDSGVGDYVTGFEALDNTNEL IVLSE 8o
Mui  STDGGIRAATSGETNELTYYTTLSANSYCRTYIFGATWOC IHCOATEDLK] IKTWSTLT ¥omm o ——— ITNAMYAKGDSERT1Y VT 79
L * S ¥,
Lip RGSTFIT[FVNDI[)IALITT’ELSGVTFPS[WKIMR(W!'[RPWSM’H[]T[ITE‘-’K.AL[AH‘!’}’DYTLEAV(-‘HSLGGA.LTSIAH\-'."LL—- A 146
Py RGS':‘SVRNW\'AD—A—TF‘VHFNT’(}]_.(‘,:——[JGCLAELGFWSSW}{LVR[J[]IIKELKE\"VA.[JNPNYELV%‘\'GHSLGMVATLMTIII_ K160
Hia RGSKRSTEETGSG-NLNFDILKE INDIC - ~SGURGHDGF TS SWRSVAD TLROLVEDAVREHFDYRYVFTGHSLAGGALATY AGADL - -0 162
Mam i RGSSSIRN“'IAD--LTPVP\-'SYF'PV———SGTKVH]'{I}FL[JS‘!'GE'I.’Q"JELV.‘\TVL[MFKQYI‘S\’KVA\"TGHSLG(EATALL(IALH!.\"L.IHEE 161
®E L 0 k. T o T
Lip  QNFPDRSLYSNALNAFP IGNOQAWADFGTAQAG-TENRGNNYLDGYPNMY SSFLYNFKHY GTEY YSSGTEASTV-———- ~KIELQRDE 126
Pea  KGYPSAKLYAY—ASPRVGNAALAKY ITAQ--GNNFRF THTNDPVPKL-FLLSMG YVHYSPEYW] TSPNYATYS TSI TKY LI 51 242
Hia NGY-DINYFSY~-GAPRVGNRAFAEFLTVQTGG TLYR I THINDIYERL-PPREFG YSHS SPEYWILSGTLYEVTRND T VKIEG- - -] 242
Moi  EGLSSSNLFLYTQGAPRVGNEAFANYV-VSTGTPYRRTYNERD YPHL~FPAAFGELHAGSE YW TN~ - - —— SPETYQVCTSDLET - 241
O LI = I 3
Lip SCSAGNGM--YAVTPGHTASFGVVMLTAGUGY- —-LS 258
Pea DGNTGTGLPLLTDFEAHIWYFVOVDAGKGPOLIFKRY 279
Hla DATGGNNQPNIPDIPAHLWYFGLIGTC----—-—-~-[ 270
Mai  SDCSNSEVP-FTSVLDHLSYPG 1 ————— NTGLC---T 26%
Sk K
* Lip Lip PC form Penicillium cyclopium PG37 258 aa Pca lipase from Penicillium camembertii
U-150 279 aa Hla lipase from Humicola lanuginosa 270 aa  Mmi lipase from Rhizomucor miehei 269 aa .
5 Lip PC  Pen camembertii H Lanuginosa M miehei
Fig.5 Comparison of deduced amino acid sequence among Lip Pca Hla and Mmi
4 2.6 pGEX-Lip PC
PG37 Lip PC pGEX-Lip PC
Met®  Pro -Arg-Gly-Ser Gly'**-His-Ser-  5X-3 BL21
Leu-Gly-Gly Ala -Ala Gly'®-Asn-Xaa-Ala-Xaa- BL21/Lip PC  BL21/pGEX.

Ala  Asp'®®-Xaa-Val-Pro-Xaa-Met Leu . 1.5mL Amp 100 pg/mL LB 37 C
M miehei  Ser'™ Asp®™  His®’ 1:10 3 mL
PG37 Lip PC  Ser'™ Asp'™® LB 37 C

His**! Penicillium camembertti Ser!® As];)199 Ago 0.6~1.0 IPTG
His®®  Humicola lanuginosa Ser'*”  Asp®”* mol/L 6 h. 15% SDS-PAGE
His™’ M miehei Trp™* 6 . 6 2 26 kDa
Ser * lid’ BL21/pGEX IPTG
Penicillium camembertti GST 4

PG37 Lip PC Humicola lanuginosa . kDa BL21/pGEX-Lip PC
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1 ¢cDNA DNA
2 cDNA DNA
68 kDa ]
45 kDo
3 PCR cDNA DNA
e DNA RT-PCR
mRNA . PCR
RT-PCR
17 kb PG37
. 14 kDa cDNA
| : 3 4 3 pGEX-Lip PC E coli BL21
1. BL21/pGEX 2. BL21/pGEX 3. BL21/pGEX-Lip GST-Llp PE
PC 4. BL21/pGEX-Lip PC 5. Marker
6 pGEX-Lip PC BL21 GST Lip PC
Fig.6 15% SDS-PAGE of fusion protein expressed in E pGEX-Lip PC E coli B1L.21
coli BL21
Lip PC ¢cDNA
E. coli BL21
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