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1 27 54
ATG AAA AAA ACA GCA TTT AGA TTA CTT TTA TTC ATT GCC CTA ACG TTG ACA ACA
55 81 108
AGT CCA CTT GTA AAT GGT AGC GAG AAA AGC GAA GAA ATA AAT GAA AAA GAT TTG
109 135 162
163 189 216
TAT TAC AAT GAA AAA GCT AAA ACT GAA AAT AAA GAG AGT CAC GAT CAA TTT TTA
217 243 270
CAG CAT ACT ATA TTG TTT AAA GGC TTT TTT ACA GAT CAT TCG TGG TAT AAC GAT
2N 297 324
TTA TTA GTA GAT TTT GAT TCA AAG GAT ATT GTT GAT AAA TAT AAA GGG AAA AAA
325 351 378
GTA GAC TTG TAT GGT GCT TAT TAT GGT TAT CAA TGT GCG GGT GGT ACA CCA AAC
379 405 432

487 513 540
GCT TTG GAA ACG GTT AAA ACG AAT AAG AAA AAT GTA ACT GTT CAG GAG TTG GAT
541 567 594
CTT CAA GCA AGA CGT TAT TTA CAG GAA AAA TAT AAT TTA TAT AAC TCT GAT GTT
595 621 648
TTT GAT GGG AAG GTT CAG AGG GGA TTA ATC GTG TTT CAT ACT TCT ACA GAA GCT

649 675 702
TCG GTT AAT TAC GAT TTA TTT GGT GCT CAA GGA CAG TAT TCA AAT| ACA CTA TTA
703 729 756

AGA ATA TAT AGA GAT AAT AAA ACG ATT AAC TCT GAA AAC ATG CAT ATT GAT ATA

757 774
TAT TTA TAT AGA AGT TAA

1 sea
Fig.1 The nucleotide sequence of sea gene

The wave line show rare codons

The codons in box are going to be mutated
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1.1
JM109 DE3 promega
771S TLTS- sea
JM109 DE3 -sea
1.2
T4 DNA Promega
DNA
1.3 sea
sea 232 233 235 236 238

232 ACA— ACC 233
CTA—CTG 235 AGA—CGT 236 ATA—>ATC 238 AGA
—CGT
2  PCR

SEA  F 5" ATGAATCCATATGAAAAAAACA-

GCATTTAC 3’
Mu R 5" ACGATAGATACGTAACAGGGTA-
TTTGAATAC 3’
Mu F 5" ACCCTGTTACGTATCTATCGTGA-
TAATAAAAC 3’
SEA R 5'GGAAGCTTCTATTAACTGGTATAT
3
TZTS- sea
715bp 94bp
dNTP Pfu Pfu buffer ~ 97°C
Imin 3 95 °C 1min 50°C
30s 72°C 2min 3 SEA
F  SEAR 30
PCR
1.4 sea™
sea™ PCR Nde I  HindIll
77TS
E . coli DH5a
JM109 DE3 JM109 DE3 -sea™

1.5 sea sea™ JM109 DE3
JM109 DE3 -sea JM109 DE3 -sea™

LB Amp 50pg/mL 37C
1% LB Amp 50pg/mL
OD ¢y, 0.6~0.8 1.0mmol/T.  TPTG
32°C 10h  1mL 1

1 SDS

2min

10min

12000g 15pL 15% SDS-PAGE
560nm
1.6
5 20g
100uL  10°
LA795

2 3

T739
LA795
T739

E. coli
SEA 10mg/kg 2
20 mg/kg PBS SEA
14d

SEA

2.1 sea
Sea Fig.1
694 714 sea
715bp Fig.2
94bp Fig.3
DNA 72°C
sea sea™
sea” SEAF SEAR
Fig.4
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Fig.2  Amplification of big fragment of sea gene
containing mutated codons
M. 100bp marker

sea™ PCR Nde 1 Hindlll

TZTS E . coli DH5a
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TZTS-sea™ Tablel
t-test
Fig.5 P<0.05
2.2 SDS-PAGE - l“’c »
extending
TZTS-sea™ JM109 DE3 - seagene
JM109 DE3 -sea™ LB IPTG '
PCR PCR
SDS-PAGE Mutated sea gene

Flg 6 Adding primer

Big fragment PCR -—

Small fragment —
Denaturating and Large amount of sea™ gene
annealing
3 5 —5 4
, 3!
5 F—F
< 100bp Position of bases: 694 714
Unmutated . ACA CTA TTA AGA ATA TAT AGA
Mutated : ACC CTG TTA CGT ATC TAT CGT
5
3 sea sea

Fig.3  Amplification of small fragment of sea gene

containing mutated codons

M. 100bp marker

<900bp
~<800bp

4 sea

Fig.4  Amplification of mutated sea gene

containing mutated codons

M. 100bp marker

JM109 DE3

sea sea

sea

2.3 SEA
SEA PBS

Fig.5 The strategy and result of mutation of sea gene
The black box from 694 to 714 base is mutated region

29 —
24 ——

| <Induced band

e

6 SDS-
Fig.6 SDS-PAGE of total cell proteins
1.JM109 DE3  2.JM109 DE3 -sea 3.JM109 DE3 -sea™

1 SEA T739
Table 1 The effect of SEA on the tumor weight of
T739 mice bearing tumor

Groups Number of animals Weight of tumors/g
Control 2 2.5535+0.3215
Experiment 3 1.3147 £ 0.2682

“ Indicates significance at 0.01

3
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The Changes of Rare Cordons Increase Expression Level of SEA
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Abstract The rare codons of a fragment in staphylococcal enterotoxin A gene were turned into the most high usage frequency

codons in E. coli by overlap PCR technique. Genes of sea and sea™ were cloned into 7ZTS expression vector and transformed in-

to JM109 DE3

respectively. The result shows that expression level of sea gene was very low but the expression level of sea™

was as high as 15% of total cell proteins. The expression product shows activity of antitumor in vivo .
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