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aacCl EC Ra ABI PRIAM BIGDYE Terminator DNA
2.3.1.60 Tn1696 Pharmacia -8
’ ONPG
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DNA Gm primel 5'-
DNA GAACTCGAGCGTGGAAACGGATGAAG-3"  Xho |
prime2  5'-CATCTAGAGGATC-
CGATGC-3"  BamH 1 PCR
260bp
1.4
DNA 5
1.5 DNA
1.5.1 PCR Gm pYPX251
1 94°C 10min 94°C 30s 64°C 30s 72°C 30s
30 72°C 10min  1.0% Agrose
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1 DNA aacCl 59

DNase 1 15°C 15min 90°C10min  DNase I pGm0 1
15% 30bp 3078bp Kpn
1.5.3 Primerless PCR 500ng
PCR 500ng oy
DNA + 0.8mmol/L dNTPs + 3mmol/L. MeCl, + el
50mmol/L KCl + 10mmol/L. Tris HCl pH9.0 + Tagq 12006pf Svise
1L+ 0.1% TritonX-100 ddH,0  50L

94°C 30s 40°C 30s 72°C 30s 40
72°C 10min 2% Agrose
1.5.4 Primer PCR Primerless PCR
S5pl. PCR

pVSl rep

pBR322 ori pBR322 bom

1 pGml
94°C 30s 64°C 30s 72°C 30s 30 72°C Fig.1 The sketch map of plasmid pGm0
10min  1.5% Agrose
1.6 Gm 2.2 DNA
DNA Xho I BamH 1 pGmO Taq 260bp
DNA 2-A DNase 1
pYF5428 E . coli EG48 Buffer 0.001U DNase [
40pL 2-B 30bp
80mg/mlL X-gal ddH, 0
40uL 10mg/mL X-gal Primerless PCR 2.0%  Agrose
PCR 2-C
PCR
1.7 Gm
Miller °
3 Miller = 1000

X  ODpy —1.75% ODs, | Tx Vx ODgy
0D420 0D550

ODgy, T A%
by
1.8 2000— 2000 —
° 1000— 1000 —
750— 750 —
500— 500 —
Biokdit
250— 250 —
100—
2 100—
2.1 Gm B— 2 A pGmo PCR B DNase I
C PCR D PCR
pYPX251 Ta q PCR Fig.2 A Amplification gene from pGmO B DNase I digestion
BamH 1 Xho | C Primerless PCR D Primer PCR
pYF5428 Gm 2.3
X-gal Xho 1 BamH 1
lacZ
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pYF5428 1
2 4% 10° 86.7% Table 1 Process of screening the mutant library
X-oal Numbers of screened Positive numbers
-ga The first cycle of Gw 1x10° 50
screening Gs 1x10° 17
2YT+ Amp 50 The second cycle of Gw 50 39
GmO Gwl ~ 50 screening Gs 17 13
The third cycle of Gw 5 4
X—gal 2YT + Amp screening Gs 5 3
17 * Gw presents weak promoters Gs presents strong promoters.
Gsl ~ 17 2.4
Miller ° 7
2
1 Gw 3 2.7
Gs Gw2 Gw7 Gwl9 8.15.0 4 Gw7 3
Gwd4 Gwl Gw3 Gwll 3
2
Table 2 Galactosidase activty assay and compared with the wild type
G0 Strong promoters Weak promoters
e Gsl Gs3 Gsll Gw2 w7 Gwl9 Gwdd
Average activity unit/x 61.3 225.17 555.79 369.78 0.47 19.5 1.63 0.93
Variability/s 3.07 9.87 30.27 50.21 0.4 1.98 0.91 0.31
Compared with wild type * 2.74 8.14 5.04 130 ¥ 3.1y 37.6v 65.9 v

" ¥ Represents decreasing fold 4 Represents increasing fold.

2.5 DNA 3
7
BioEdit 3 DNA
+
- /
DNA DNA
3 7 7
Table 3 The results of nucleotide sequences of seven clones
PCR Gm
Plasmid code Mutations "
_ - utations DNA
Gw2 T-C GTCGATGTTT - GAACCCAGIT
Gw7 BG-C 2+T6 * -6
Gwl9 TG-A YA !
Gwdd BG_T 4G_A ®(C_A -
Gsl WG-T T-G6 P+G Taq PCR Me
Gs3 HA-T BT-A
Gsll BG-T G-C °T-C DNA RNA
* Numbers present the position where mutations took place DNA 20 ~
+ Presents that nucleotides inserted
300bp
— Presents that nucleotides transitioned / transversioned or deleted.
-35 -10
DNA ’
18/257 x 7 = mRNA
1.00%
41 43 64 o

67 49 52 e ‘ \ N .
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Study on DNA Shuffling Method for Changing
the Promoter Activity of aac C1 Gene

SHEN Guo-Miao' > YAO Quan-Hong®~ ZHANG Ming' PENG Ri-He’  XIONG Ai-Sheng’
! College of Life Science ~ Zhejiang University ~Hangzhou 310012 China
% Shanghai Key Lab of Agricultural Genetics and Breeding ~ Agro-biotech Research Center  Shanghai Academy of Agricultural Sciences Shanghai 201106 China

Abstract DNA shuffling was a method for in vitro homologous recombination of related genes by random fragmentation
and polymerase chain reaction reassembly . In this study this method was used to change the promoter activity of aminogly-
coside-3-0-acetyltransferase-1 gene aacCl gene which encoded gentamicin resistance for the host. The promoter of
aacCl gene was amplified from the plasmid pYPX251 GenBank number 178046 constructed by this lab. After restriction
enzyme digesting the shuffling DNA were inserted into the prokaryotic expression vector pYF5428 and the recombinant
plasmid library was constructed using lacZ as report gene. The library was primarily screened and some promoters with
obviously changed activity were obtained. After recutting and recloning seven promoters changed intensely had been de-
tected the lacZ activity using o-nitrophenyl-beta-D-galactopyranoside ONPG as substrate. Results showed that the activity
of strong promoters had been improved 3 ~ 8 fold while one weak promoter had been decreased 3 fold and three weak pro-
moters showed almost no activity. Further nucleotide sequences analysis showed there were many types of mutations in
these promoters including transition transversition deletion and insertion.
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