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Fig. 1 Strategy of “ slow annealing” PCR mutagenesis
using two megaprimers
The steps are depicted with doublestranded DNA - schematically
represented as a double line, primers (upstream primer: LUP, HUP,
UM; downstream primer: LDP, HDP, DM.) as line of dashes with

horizontal arrows, mutation site as dot or diamond.

Table 1 Mutagenic primers and standard primers of
anti CD3 ScFv
LUP: 5-TAT CTC gAg gA (g/C) ATC (gT/CA) A (C/A)
Tg ACC CAg TC-3
LDP: 5-T AgC Tgg gA (T/C) ACC ACT Tg3
HUP: 5-T AgA gTg ACC AT (g/C) ACC ACT g3
HDP: 5-Cg gAA TTC TgA gzA gAC ggT gac3

SP: §-gAg ATC gTA CTg ACC CAg TCG-3
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Fig. 2 Results of the first round of PCR
M: marker DL2000; 7: produets using primer LUP and LDP;

2: products using primer HUP and HDP.
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Fig. 3 Results of the Second round of PCR

M: marker DL2000; 7: each megaprimer (EMP) 0.5 Hg, template

0.3 Hg: 2: EMP 1.5 Hg, template 0.3 Hg: 3: EMP 0.5 Mg,

template 1 Bg; 4: EMP 1.5 Mg, template 1 Mg, standard PCR
procedure; 5: EMP 1.5 bg,

procedure, 64°C: 7: 750 bp fulklength control DNA.

template 1 Bg: 6: slow annealing PCR
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Fig. 4 Results of control PCR
M: marker DL2000; 7:

one side megaprimer, slow annealing PCR
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products of standard PCR using HDP and SP.
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1 A Ad A v

ReCD3 (1) GAGATCGTACTGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGA

sequence 1 (1) *******A*A********t**t******ty****k**********k****
Sequence 2 (1) **k***tA*******k*************t***ttii****&********
Sequence 3 [1) e Jr % de de o e ok ok ke e o vk e vk e sk e e e e ok e gk g o o gk g o e ke o ke o e ke ok e ke o e ok
Sequence 4 {1) **C*t*CAi******t************************t**i*i***i
sequence 5 {1) *********A***t*t*t***x*****i*k**k************w**i*
Sequeuce 6 {l} **C*****iA**tttt**t*twt*********w*****t****t*t*ttt

51 CDR1 (L &) 100
ReCD3 (51) AAGAGCCACCCTCTCCTGCTCCGCATCTTCCTCCGTTTCCTACATGAACT

Sequence 1 (51) Fhhkhhrhhdthhhhhkhhkrhhdhbhhrhhddhhhhbhbrhdrrhhhhbhhdhhk
Sequence 2 (51) dodke ded de ek ok K e ek ok e bk R e ek ke w ok ok ok ke ok ok o o ke e o o o o g ok o ok ke e o o ok
sequence 3 {51} Fhkhkhkhkrhk bk hkhhkhkkrhhdhhhhrhhdhkhbdhhkhrrhhrhdhdhkhdrhhx
Sequence 4 {51) Fhhkkhkrhkhkdbhkhhkhk kA r T A A dhddxdhdhhdhhbhhhohhbr bbb bhdrods
Sequence 5 (51) dhhkhkhkdkhkkrkhkhkhkhhhrhhk A A rrrdhhddhdhrhhdbhhhrbhhrhhd
sequence 6 {51} Fhhkkktxkhkdhhkrhkhkhkhkrhhh ke xdhhrahkdhhaharkrddrkr b ddx

101 150
ReCD3 (10l1) GGTACCAACAGAAACCTGGTCAAGCTCCTAGAAGATGGATCTATGACACC

Sequence (101) (222 S22 SRR R R A EEEEE R EELEREE LR LRI

sequence {101} khkkkhkhkhkhbkhhkrhhhhrhrrdhdrdodrhbhdrdrhrhh bbb dhrhhdrrhdx

sequence {101) dhhkkhkhhkhkkhkhkrthhkhhbhdrhkhkhhhddbhddhddrdhbddrodddddhbhhhhr

{101) khkkE kA A Ak kb d ko hdhhhkrhkhkbhhhddr bk r ok hdrhhhhdhdhx

1
2
3

Sequence 4 {101) [ R L s s R T2 SRR A RS EESSRZ 2 s 2 R R R R R R R Rt AR 0 8
sequence 5
6

sequence {101) khkhkhhkhkhhkhkhkhrhhdhkhhkhkrhhrhhhhdhhrhhdrhhkhrdhhdhhkhhrhrd

151 CDR2 (L#E) A 200...
ReCD3 (151) TCCARACTAGCAAGTGGTATCCCAGCTAGGTTCAGTGGCAGTGGATCAGG

Sequence [151) kkkkdkkkkkkdkdhhhkhkdkbkrhkddhrhdhdrrhrohkrhb bbb rdrrkhkdx

sequence [151) kkkkdkhkhkkkhhkrhhhdkhkrhkdkdhhdrhkddhhhkhrkhdrhhhrrhhrdrdhhhdn

sequence [151) khkdkhhhkihkbhkhkrhkhhhdhhddrhrhhdhhrdhrkhdhhbhhbbhhrhkdddrrhhr

{151) khkkrhk kA hhkhkhkhrhkhkhhhhhdhhkrhhrrhhdhdhhdrdbhhhrhhhrhhdhhhdr

1
2
3

sequence q {151) khkkrhkk Ak kkrhkrdrhkkd Ak dxxhkrhkbdhrhkkdrhhbhkhkbhhkrxhdhhhodx
sequence 5
6

Sequence {151) kkkrhhkhkkkdkrhkhkhhbkhkkrhdrhhhhhkhkhhrhbhrrhhrrhkrdhhdx

551 CDR2 (H &) A 600...
ReCD3 (551) CTAACTACAACCAAAAATTCAAAGATAGAGTGACCATGACCACTGACAAA

sequence {551) kkkkkdkkkkkkrhh bk hhrhhkrhhkrhokhhd kb ahdrrhorhhhdx

Sequence (551) [T T EEE ST EESTEESEEEE SRS E S S e Rt AR BTt iR R RN

sequence (551) khkkhk kA hhdhhrhkdhrhkrkhkhh ok rrhhhdhhkhrdhdrhhhobhbdhhhdhx

(551) khkhkhkkhkhkhdkhkrhhkthkhhh kb hhkhdbhhddhdrhhordkdhrhdhdddhr

1
2

sequence 3 (551) [ ZZ X T EEEET SR TSRS RS RS SRR RS R R R R XL RS SRRt i sttt
4
seguence 5
6

Sequence (551) t*i*i***i*****************#**********Ck**********t

Fig. 5 Comparison of sequences of “ megaprimer” PCR products and anti CD3 reshaped single chain antibody ( partial)

represents the bases identical to those of ReCD3 while the others are the mutated bases: the base with “ A” above is the one which may be mutated

by the degenerate primer. ReCD3: antr CD3 reshaped single chain antibody.
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Site- directed Mutagenesis of Anti- CD3 Single chain Fv Fragment ( ScFv)
Using Two Side Megaprimer PCR Method"

- 2 .
LIU Jing”, YIN Chang Cheng”, HUANG Hua Liang® ™, JIANG ShuDe"
( YiInstitute of Medical Biology. Peiking Union Medical College, Chinese Academy of Medical Sciences, Kunming 650118, China;
Y Insitute of Geneties, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract

“megaprimer” PCR was designed. Adopting the mutagenic primer in the first round of PCR, mutation DNA

In order to improve the affinity of anti-CD3 ScFv, one sitedirected mutagenesis method using

fragments of 180bp and 160 bp were amplified, respectively. Using these fragments as “ megaprimers” in the
second round of PCR, specific fulklength DNA by changing the PCR program and adjusting the concentration of
the primer and template were obtained. The sequencing results showed that the mutant pool of antr CD3 ScFv
had been yielded successfully.

polymerase chain reaction, megaprimer, slow

Key words AntrCD3 ScFv, sitedirected mutagenesis,

annealing
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