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Self-ligation, purify DNA with PCR extraction kit

/ Inverse PCR with the above
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Pick up colonies, plasmids extraction,
DNA sequencing analysis, cellular protein expression identification

Fig. 1 Novel strategy for rapidly generating

multiple-site mutations
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Fig. 2 Agarose gel electrophoresis
of SRrp53 ¢cDNA PCR product
M: 2 000 bp DNA marker; /: PCR product of SRrp53 cDNA.
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Fig. 3 Agarose gel electrophoresis of pcDNAFLAG-SRrp53
digested with double restriction endonuclease

M: 2 000 bp DNA marker; /: pcDNAFLAG-SRrp53 plasmid digested

with EcoR | + BamH 1 ; 2: pcDNA-FLAG plasmid digested with EcoR T +

BamH T .

2.3 SRrp53 Eiz R IR BTN

0 1L A1 SUMOplot(http://www.abgent.com/tools/
sumoplot) XJ SRrp53 AT JEiZ F8 A AE i A7 5 1) T3
W, RILAEE 1964 171, 163, 146 FI 5 309 £
B TR B e 1 2R 2 R AR e ) T e L
(K 4).

No. Pos. Group Score
1 K196 VLEAA AKAD EALKA 0.79
2 K171 GESGN IKAG LEHLP 0.77
3 K163 KELHN IKRG ESGNI 0.77
4 K146 KGRDK EKRE KEKDK 0.50
5 K309 PNLFI EKAD AEEKW 0.50
6 K215 EEAKR RKEE DQATL 0.44
7 K39 RTYSR KKGG RKSRS 0.31
8 K38 SRTYS RKKG GRKSR 0.27
9 K315 KADAE EKWF RKLIA 0.15

Fig. 4 Prediction of SRrp53 sumoylation sites with online SUMOplot software
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K163R. K146R. K309R 5 N S RXTRIFTIEHIK
M8 T ¥) SRrpS3 43 kAR 817 AT 55
SME M R, 3w 7 2B K196R. KI71R,
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514, AKFIEAT 5 %8 /W PCR KW, 4K PCR Jx
JEABLA bk PCR N 13 B2 7= AR, 0 5l ¥
XU PCR P W)HEAT 0.7%B bbb ik, 45 Rk
B, JIn PCR 34/~ ¥)7E 6 500 bp b 57 (1 H
TKERA(E 5), 5 TS RAHST.
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Fig. 5 Agarose gel electrophoresis of inverse PCR
product of pcDNAFLAG-SRrp53 at different runs
M: 15000 bp DNA marker; /~ 5: Inverse PCR product of pcDNAFLAG-
SRrp53 plasmid from Ist to Sth run.

2.5 SRrp53 K196R. K171R. K163R. K146R.
K309R = TR Bk B9 Fr 45

W4 55 FL %8 PCR R N = W) 3 4% J e A K W M B
DH5a, #EHL 10 A5 B & Bk, 43 7 FH T7 A0
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Fig. 6 DNA sequencing results of SRrp53 K196R, K171R, K163R, K146R, K309R mutant
(a)~ (d) Containing K196R. KI171R+K163R. K146R and K309R mutant codon (underlined) respectively.

2.6 SRrp53 K196R. K171R. K163R. KI146R.
K309R = X TIRBR7E A By FRIE

¥ RIA SRrp53 WF AR 2 L 9 A mi SRR3R AT Western blot 2V, 258 WK 7,

TR A TE ) B Yk 293T 4L, 36 h Jm 24 41
i, 47 SDS-PAGE, H] HRP ﬁiaﬂ@ FLAG ETIN LN
P SR AR A
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Fig. 7 Transient expression of SRrp53 wt and K196R,
K171R, K163R, K146R, K309R mutants in 293T cells
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A Novel Method for Rapid Generation of Multiple-site
Mutations Within a Target Gene”

CHEN Li-Han"™, LI Wei-Ni”, ZHANG Hao™, CHENG Long, YE Qi-Nong™”
(Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract Protein post-translational modifications play very important roles in the regulation of gene functions
and successful site-directed mutagenesis is vital to determine a protein's modification sites and hence, to define its
structure and function. Yet, researches are always confronted with the problem on how to generate multiple-site
mutations of a target gene rapidly. In this study, a novel strategy to generate multiple-site mutations was developed
based on accurate single site mutagenesis with SRrp53 as an example. Firstly, the entire SRrp53 coding sequence
was amplified from the human breast cDNA library and then cloned into the expression vector pcDNA3-FLAG.
Five sets of primers for K196R, K171R, K163R, K146R and K309R mutations were synthesized and were then
phosphorylated at their 5' terminus. In the next step, the first run of inverse PCR was performed with one specific
set of phosphorylated primers. Further, the PCR products were subjected to Dpn I treatment, agarose gel
purification, dam methyltransferase treatment, self-ligation and purification with PCR extraction kit. Afterwards,
the second run of inverse PCR was performed and the PCR products were treated as above protocol. The second
processed PCR products were then used as the template for the third run of inverse PCR. The exact run times of
inverse PCR are according to the number of mutation sites that you wanted. The PCR products of the last run were
treated with Dpn I , purified with agarose gel extract kit, self-ligated and were transformed into DHS5a. Ten
colonies were randomly picked up for plasmids extraction and DNA sequencing. The expression of both the
SRrp53 wild type and five-site mutants was analyzed by transfection of these plasmids into 293T cells. The DNA
sequencing results showed that 9 of 10 extracted plasmids gained the correct mutations. And after these 9 correct
plasmids were transfected into 293T cells, all of the mutants were expressed with the right molecular mass. In a
word, our novel strategy can be applied to generate multiple-site mutants of a target gene efficiently and

conveniently. The method has laid a good foundation for further exploration of this protein's function.

Key words inverse PCR, SRrp53, multiple-site mutations
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