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#OE LA SRS EREEF(OM-CSF) A o8- FHE (WFNo 8R4 MR
(PCNAYBY cDNA 508 0, B T M B Mk KR I 2 S R IR 5 M R M7 k.
SRR (R DNA, R 3 5 H Gk R 84k 35 33 PCR IR B 215448 DNA, H %
FERIAHAET hGM CSF B 58 36 MEHFRPE 9 M IFN-o8 HE 55 30 AU B
HH 9 4~ SF PONA EF SD KM 6 441 7 8. 5SMMEG USABERTRES
GEAE AT b, A6 IR SO, A T M S IR A A A

*RE N, EREE,PCR
TP BT A T 740 5 5000, TR B (1 R 025, 2 AT I A e 2 T4

CSTRERE R AR, R E T MRS YT R S PCR BARMS S
HIJ7 i, EREE AR B W BHE #AT K KA S 2 I i 8 5 iE .

1 MFF &
1.1 T HEFFOLH

Klenow{ Boehringer 73] ), PCRE?IJ%(PE 25 F]), DNA IR AR & (USB A 7], fb2#ia:

billbea s Rk A KT L
1.2 DNA &R

AR E W A0 AR A 9 W E T (hGM-CSF) cDNA B9 R (pZP6) & A « 8 T &
(RIFN-« 8)cDNA [Fk(pZP3) F & A4+ 40 B H R (PCNA) cDNA B Bl (pGEM-2) ¥ 24
AR, BT DNA 88 SRS i
1.3 BEEES|EK

SR A TR = B b, B AR oo S 4 A A R ST S e
1.4 FESEMBEEEE SRS
1.4.1 BAEHE HREY 1pg A0 R PR DNACR RERAE SR, T 1201 TE(pHS.0) H, Al 44l
Lmol/L. NaOH, 37C, Smin, Il 41 10mol/ L NH;Ac(pH7.6), i 500 B, — 20T, ¥LiE Lt
o
1.4.2 FERFYFEM . B.OUTRBZE S DNA, #T)5, BT 70H0 H, 1l 1 i {5 57 17 28
(0. 2mol/ 1. Tris-HCl, pH7. 5, 0. 1mol/L MgCh, 0. 1mol/L DTT}, 0.5 4 F dNTP JEA-%
(457 ANTP % 2.5mmol/L), 1~ Spmol ZE8 547, Klenow M 1u, 37C, 15~ 30min(FLIE M 244
EEME), 100C, Smin, B84 F 40T,

* BERA,
LT 19954 2 H 14 B#A,
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1.4.3 PCR 7. B 201 557 PAT | S 5E 14 2 B 4, A 20 ~ 50pmol SR T[4, BV FFH
20~ 50ul, K RTF R MA T RS, 58 70T, 30s, 94T, 40s, AR EL I ZE 20~
50pmol, 3L T & B8 30 ¥, 55T, 60s, 72°C, 30s, 94°C , 40s, HtJ5 70°C, 10min, 85 4CHR
HF&H.
1.5 DNAIEFERIZE

R R DU SRR Rk (3] R AR (AT ) o
2 # R
2.1 5{¥ngit _

3MEE A UE A B (7 T DNA B 5%, ZRAEF[31h PCR 1 HET Ay 5" 30 5
Y5, B GM-CSF5 35141 53 BEER, R ERE N 36 MEHFR, & 1 M EREE AR
AHLEIFN-o 8 535 40K 56 BALHEE, UK A 30 BHER, & o MEESE AR
#3PCNA S35 40 A SD IR GAGGT) Wl & REHL2EAF 6 81 7 M EER, GM-CSE#I
IFN-o8 314 3' 5% AR 0 I SHRSE S TN 78R, PCNA 31908 3 % —IA 15 15
MR AR AT, 3 -MEE PCR 35 hREES, &£ 26 50 27 BEHR,
Hoo 38 15~ 17 MR SRR, LE 1

1 3149
Table' 1 Primer sequences

frene Primer g/ -3

M—CSF  5’end  CRCATATGRLICCaGCaaGaTCtEC2AGRCCE

aAGLACtCAaCCaTGGGAGCAT
Irend CGRATCCTCACTELTGRACTGRETCEC

IFN— a8 5’ end CGCATATGTGcGAcCT tCCTCARACTCACAGUCT 166 cAACAGRCGLGCCTTEATA

Nde 1 )

'end  GOGGATCCTCATICCTTACTCITCAA
Bamh

PCNA 5 end ACAAGCT T XHGAGETAXXXXXXATGTTCGAGG LG

Yend CTGAATTCGACTGEAGGTTTACACC

Small letters indicating mutated sites, X indicating the sites of random mutated nuclectides, the underlined nuclestides presenting the
ranges of complement to templates of each primer, dotred line indicating the attached RE sites.
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2.2 PCRY HEFEYHEXEE
FI hGM-CSFS'#1 333 T S i S B 1 127 A~ MY cDNA F B, fn b
A EEEI0L S5, 1% 399bp; A hIFN-o 8 5'F0 3" 35147l 3 3 H 4R il i BB 1 166 1~ H &
ERRY DNA Fr B, 1N LR Ay B DI S &4 16 S16bp; A PCNA Wi 314 0] 338 H 4R 5 5" i
AT 38 PEEBITTF R EHFIERNIRR 24 MEFER DNA B, I LB EE U A S ek
150bp, PCR ¥ m ik B, KESTHHER 2 WE1~3,

B 1 PCR# 3 hGM-CSF (DNA ] agarose gel 2 5E

Fig. 1 Tdentification of hGM-CSF c¢DNA amplified by PCR on agarose gel
Left : pGEM-3Zf( + YDNA-Haelll marker

Right: amplified GM-hCSF cDNA

H 2 PCR #*# hIFN-a 8 cDNA 1] agarose gel 32

Fig.2 Identification of hIFN-o8 cDNA amplified by PCR on agarcse gel
Right ; $X174DNA-Hae [T marker

Left: amplified hIFN-c8 ¢cDNA

B3 PCR "3 PCNA cDNA 5l ¥ 89 PAGE %52
Fig. 3 Identification of 5" flanking sequence of PCNA ¢DNA amplified by PCR on pAGE

Left: pGEM-3Zf{ + ) DNA-Hae Il marker
Right; amplified 5" flanking sequence of PCNA ¢DNA

2.3 DNAIRFFRE

[l 4.5.6 4352 ik 34 PCR §5 P=4) 587 B DINA L FF 4347, &5 R 5 3L it
SEd—3, B 6 FFT 3 M1E SDFF NN R TR, & 117 SD _EBF T 3789 6
7 A GHBRITF B RR
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TA
AT ITTGA
j GAGC / GOC
aTGG '
: // GeeG
AaCC | AAx
[/ ACC / tGGe
aAGC / GCCT
GCCC /
CACA
CCaA /
ATCL aACT
Caa( CICA
{CaG CTiC
GGt
. cGAC
. ATAT
TOTG
\\ 5GC
s CATA
T 5CG
B 4 hGM-CSF (DNA % 78 5 hIFN-of cDNA 3E45 [ 1 Y
e i e N R 43
Fig.4  Sequencing of mutated Fig. 5 Sequencing of mutated
range of hGM-CSF range of hIFN-e8 cDNA
cDNA
I

ELE VM EES T FREE DNA M F et R TR E SR E R
AT MR ), BT RAR S|4 S Y BB JE S & I B, PR AR S ST I R 4, B
I PCR 4" HE I XUGE, ZE2EA8B 4R, th T 500 0 5 B 4 B, B A B 5 IR I R T R
BB SHRSS S RPIRE RS Y AR A R TR RS R AR SRR, X
SASTIY 3 B — U O D BIE SHLI5E S H0 T, B AE R 1T 22 30 i) I 06 7 2 0 FE 4 R R4
EtE. MR, SRR (100, Smin) ZE1E, FEEEME R, 30 14 MS0A FIF M2
LA S S TAMY AR B FR KA 4, 18 P IR B A Y S T Y R Y R
1 PCR B —MAIRA, 4 2 MBS 98, S5 3 8 (1 5 12 R & s i sk &
ST, S EARTRIZ I 4 53 (9275 ) 3 M5 HE SR BE REHT ; SR IS FE T HSB K (SSC R E L)

AT, M 5I A0 35T 45 B 56 0 TEE AR &, ATTEFIS A Bt — B

BB, BR T RFRIRETS DNA R AR, 42 Bl B T 2 W DNA AR .
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P 6 PCNA cDNA F27% % i 59 W 15 -8
Fig. 6 _l Sequencing of mutated ranges of PCINA ¢DNAs
3 examples of randomly mutated at the 6 and 7 nucleotides in close proximity to SD sequence of FCNA cDNA
shown in (1) (2} (3) respectively

B Kunkel B2 A& U SRS HIE S50 R A S0 58w B H @ SRR,
P TSRO UL A AT AR B R T, FE TR0 1 R AR AR I 50% . {ER, B T
YT S B SR8 IEAE B A SN E T ALFA b B BERT 5" —3 S TBE TR HE v SR AR 5 /Y
BN GH E i, LR TERBIN AT AEEERTIHE. RESESETREY R
WA EETRESRETERM. {175 PCNA DNA F R %0 48 BE TR ELS
MIHEFT S U S EAT T IR 8 05 2048, REEAL SN, B A A B, — ORI E 1 SD B F
W % A S A RN R Y TERE ., TR AE X B P (5 3R 370 ) KX AR R E 8 E
AR S PEBE, AT B M. AR BT TR R RSN, B
{0 57 7 AN GB - BT A0 B B4 (TIT 3 FiJ 480 U5 DNA fERHEAR), KRR T REHE, M
ShEET & U BEEEBITRE A T o e 0 T Y % S X — e 3 R R AR (L
HEKR SRR, TR T Bt i,
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A Method for Site-directed Mutagenesis of
Non-consecutive and Multiple nucleotides -

Wang Yihm Zhang Pingwu  Dai jlanxin - Guo Yingjun  Lu Deru
( Department of Molecular Genetics, Second Military Medical University, Shanghai 200433)

Abstract  Using the ¢DNAs of human granuocyré-macrophage colony stimulating factor (hGM-CSF?),
- hurnan interferon-o8( hIFN-a 8} and human proliferating cellular nuclear antigen( PCNA) as samples, a
new method for simultaneously site-directed mutagenesis of non-consecutive and multiple nucleotides flank-
ing a large region is established. The process involves the primer extension with mutagenic oligonucleotideé
on single strand derived from alkaline-denatured plasmid DINA and then the use of polymerase chain reac-
tion to generate mutated double strand DNA, With this method we have successfully mutated 11 or 9 sites
distributing over 36 nucleotides at 5 regions of hGM-CSF gene and hIFN-a 8 gene, and 6 and 7 consecu-
tive nucleotides on both sides of SD sequence of PCNA gene. As compared with the typical oligonucleotide-
mediated mutagenesis ( Kunkel n';ethod), this method is more efficient to obtain the mutants and much

simpler due to omitting the operation of plaque hybridization screening.

Key words Gene, site-directed mutagenesis, PCR

© FERZERMEMHARTATIKSHIEST http://journals. im. ac. en



