18 3 Vol.18 No.3
2002 5 Chinese Journal of Biotechnology May 2002
1% 2 2 2 2
! 102205
2 100071
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Aminoglycoside phospho-
transferase G418 1
1.1
I Neomycin phosphotransferase [[ 1.1.1 JM109 CHO-
NPTl neo K1 pcDNA3.1 +
neo Invitrogen pGL3-promoter
Promega
neo 1.1.2 P1 5" C GCT GAC
AGC CGG AAC ATG GCG GCA TCA GAG CA 3" P2 5
G418 ' TG CTC TGA TGC CGC CAT GTIT CCG GCT GTC AGC
neo G3 TA
1.1.3
Blazquez J 189H—~Y S L 190G—D 212R— Promega Biolabs
G 262D—>N 36V—>Met 4 1.1.4 PCR
Minimal inhibit Promega
concentration MIC 0.2% ~1.5% 36V—
M MIC 6.2% ' Yenofsky 182E  1.1.5 DMEM G418
D G418 20pg/mL GIBCO
30pg/mL LipofectAMINE
G418 g GIBCO Luciferase Assay System  Promega
NPT I
36V—>M 1.1.6 Hybond
North2SouthR Derect HRP Labeling and Detection System
PIERCE CL-X posure™ Film  PIERCE
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1.1.7 Luminometer TD-20/20 600pg/mL G418 2 ~3d 1 1
TURNER DESIGNS 15d
1.2 24
1.2.1 PCR neo 36V—>M GTG 3x5 em’
—ATG *° 50uL.  PCR Tris-HCl
10mmol/L pcDNA3.1 + 10ng dNTP 0.2mmol/ 1.2.6 luc
L MgCl, 1.5mmol/L Pl P2 50ng 10° Luciferase
95C Smin Taq plus DNA Assay System 500pL.
1.5U0 94°C30s 55°C30s 72°C Smin Luminom-
10min 16 72C 7min eter
Dpnl PCR JM109 1.2.7
1.2.2 DNA DNA DNA 3 2 2.9B.2
PEG 7 PIERCE North2SouthR
Direct HRP labeling and Detection system
1.2.3 LipofectAMINE DNA
*  GIBCO 2
1.2.4 =" CHO-K1 DMEM
10% 100p2g/mL 100u/ 2.1 pmDNAluc +
mL 2mmol/L 0. 1mmol/L 2.1.1
2 ~3d 1 6 2
1.2.5 1
48h 1:10 DMEM pmDNA
GGA GGC TTT TTT GGA GGC CTA GGC TTT TGC AAA AAG CTC CCG GGA GCT TGT
ATA TCC ATT TTC GGA TCT GAT CAA GAG ACA GGA TGA GGA TCG TTT CGC ];‘ﬁ"l‘;(é
ATT GAA CAA GAT GGA TTG CAC GCA GGT TCT CCG GCC GCT TGG GTG GAG AGG
Ile Glu Gln Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val Glu Arg
CTA TTC GGC TAT GAC TGG GCA CAA CAG ACA ATC GGC TGC TCT GAT GCC GCC
Leu Phe Gly Tyr Asp Trp Ala Gln Gln Thr Ile Gly Cys Ser Asp Ala Ala
[ATG TTC CGG CTG TCA GCG CAG GGG CGC CCG GTT CTT TTT GTC AAG ACC GAC
Met Phe Arg Leu Ser Ala Gln Gly Arg Pro Val Leu Phe Val Lys Thr Asp
CTG TCC GGT GCC CTG AAT GAA CTG CAG GAC GAG GCA GCG CGG CTA TCG TGG
Leu Ser Gly Ala Leu Asn Glu Leu Gln Asp Glu Ala Ala Arg Leu Ser Trp
CTG GCC ACG ACG GGC GTT CCT TGC GCA GCT GTG CTC GAC GTT GTC ACT GAA
Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val Leu Asp Val Val Thr Glu
GCG GGA AGG GAC TGG CTG CTA TTG GGC GAA GTG CCG GGG CAG GAT CTC CTG
Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu Val Pro Gly Gln Asp Leu Leu
TCA TCT CAC CTT GCT CCT GCC GAG AAA GTA TCC ATC ATG GCT GAT GCA ATG
Ser Ser His Leu Ala Pro Ala Glu Lys Val Ser Ile Met Ala Asp Ala Met
CGG CGG CTG CAT ACG CTT GAT CCG GCT ACC TGC CCA TTC GAC CAC CAA GCG
Arg Arg Leu His Thr Leu Asp Pro Ala Thr Cys Pro Phe Asp His Gln Ala
AAA CAT CGC ATC GAG CAA CCC TTT NNC CAA TGA AAC CCG TCT TTT NAA TTN
Lys His Arg Ile Glu Gln Pro Phe Xaa......
GAA TAT TTG AAN AAA AAA. ..
1 peDNA3.1 +
Fig.1 Part nucleotide and deduced amino acid sequences of mutated neo gene
2.1.2 pmDNAluc + mDNAluc

+
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pcDNA3.1 + luc +
pcDNAluc +
CHO-K1 20 ~ 30d
HindIIl CHO-K1
n__________ =
luc+ .
1.7kb Luminometer 49.8
1 2
HindIIl +Xbal
2.2.2
T4 DNA ligase
HindIll 49.8 9999 3
2 5
lLuc+
8
Xbal 5
DA et x 10 39.9  LUC
2 pmDNAluc 3 Y ng/
Fig.2  Construction of eukaryotic expression vector pmDNAluc* ne LUC = 500pL x ¥
5
2.2 pmDNAluc® CHO-K1 ng/8 x 10 2
2.2.1 pmDNAluc®  pcDNAluc” CHO-K1
1 2
Table 1 Comparison of two positive transfected cell colonies
Total Low-expression Mid-expression High-expression Ratio of high- Screening Mean
Plasmid Colony
expression colonies colonies colonies expression ratio LUC
vector number
colonies 1~ 500 500 ~ 2000 > 2000 colonies/ % 1% value
peDNAlue 50 32 9 15 8 25 64 1197
pmDNAluc 59 56 8 22 26 46.6 95 2403
Direction Colony whose expression activity is lower than 1 is regarded as without expression activity
2
Table 2 Data of higher expressed colonies in sensitivity 39.9
Sample LUC activity X Expression Y Gross/ ng/8 x 10° cells LUC value/ pg/cell
pcDNAluc 3 without drug 1013 0.0135 6.75 8.44x1073
peDNAluc 3 804.8 0.0105 5.25 6.56x 1073
peDNAluc 4 without drug 1969 0.0271 13.55 1.69x1073
pcDNAluc 4 2307 0.0319 15.95 1.99x 1073
> 9999
pmDNAluc 18 without drug after 4-fold dilution 4x0.0826 165.2 2.07x 1072
5858
> 9999
pmDNAluc 18 after 4-fold dilution 4x0.0623 124.6 1.55x 1072
4435
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0.16
o014t Y=1E-0.5X-0.001 ¢ 3
50
o}
om0} Luciferase gene  luc”
2 oosf
2
006 |
8 0.04
9o
= 002} luc*
000 1 1 1 1 1
0 2000 4000 6000 8000 10000 12000
LUC activity(light units)
3
Fig.3 Standard curve of LUC expression neo
2.2.3
luc” pmDNAluc”*
2000 46 %
DNA ’
pcDNAluc* 25%
pcDNAluc”
25
pmDNAluc”*
neo
4 DNA luc
Fig.4  Result of DNA dot blot
I1 12 I3 14 are standard DNA with addition of 10ng 1 ng 0.1
ng 0.0lng the other [[1 [12 I3 are pmDNAluc + transfected cell
colonies 3# 18# 26# [l 4 are pcDNAluc + transfected cell colony neo
3 # respectively
neo
neo
o um_Qx0.1x3><109 neo
PRI =""75200 x N
N ng Q 0 . 1 ng pcD_
pmDNAluc”* 5200 bp NA3.1 +
3x10° bp 3
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Construction of Eukaryotic Expression Vector Using Neomycin-resistance
Gene Mutant as Selectable Marker

GAO Chuan'®  ZHU Xu-Dong® ZHOU Xiao-Wei* YU Fang® LU Bai-Song® HUANG Pei-Tang’
U Institute of Pharmaceutical Chemistry ~Beijing 102205 China  ? Institute of Biotechnology ~Beijing 100071 China

Abstract Neomycin-resistance gene is widely used as a selectable marker in eukaryotic expression vector. It codes neomycin
phosphotransferase [[ NPTl  which confers resistance to various aminoglycoside antibiotic such as G418 and kanamycine. In
this work by site-directed mutagenesis the neo gene mutant was obtained. The expression vector pmDNA using the neo gene
mutant as selectable marker has been constructed. After inserting interest luciferase gene the expression plasmid pmDNAluc +
was stably transfected CHO-K1 cells. As a result the expression positive ratio reaches to approximate 95% and the ratio of high

expression colonies is apparently higher than the controls.

Key words eukaryotic expression vector mutant selectable marker gene
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