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Optimization of Applying Regressive Analysis to RAPD
Reaction System in Studying Cultivars of
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Abstract Optimized RAPD system with the aid of regressive was used in studying cultivars of Capsicum
annuum 1. The results indicated that concentrations of Mg’*  dNTP  Taq polymerase primer tem-
plate DNA were 3 mmol/L. 0.3 mmol/LL. 1.3U 0.4 umol/L. 64 ng respectively in 20 pl reaction system
and thermal cycle program was 1 cycle of denaturing for 2 min at 94°C 47 cycles of denaturing for 30 s at
94°C  annealing for 1 min at 40°C  primer extension for 90 s at 72°C and the last cycle of extension for
10 min at 72°C. The RAPD reaction system identified by genetic diversity analysis of 24 Capsicum culti-
vars was stable and dependable.
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Table 1  Types and origin of trial varieties in Capsicum
1 8819 13
2 14 96 — 4C
3 1 15 98 - 6C
4 16
5 17 5
6 1 18
7 2 19
8 20 40
9 21
10 22
11 23 2
12 24
RAPD Mg*  PCR Taq Takra dNTP Operon
1.2
1.2.1 DNA Pich 1993 N2-SDS
PVP DNA TE -20C
1.2.2 PCR Mgt  dNTP Taq
DNA 2
25 2.5mmol/L. 0.3 mmol/L. 1U 0.3 pmol/L. 60ng 40 40°C
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3 RAPD
2 RAPD 1.2.3 PCR
Table 2 Factors and their levels of RAPD system in Capsicum PCR  PCR Biometra Tgradient 96
M J Research
MgCl, mmol/L 2.0 2.5 3.0 3.5 PTC-100™
dNTP  mmol/L 0.15 0.225 0.3 0.375 .
Tag U 0.25* 05 1.0 1.5 94T 2 min 94%C 30s
pmol/L 0.1 0.2 0.4 0.6 40C I min 72°C Ns 40
DNA ng 15 30 60 120 240 720 10 min = 20 pl
30 35 40 45 50
C 3.0 350 378 407 435 457 1 TE 14 g/L
34.3 36.4 39.3 42.1 4.8 46.0 14 pl
x " 30 min UPV imag-
ing of laboratory
1.2.4 ADNA 150 ng ADNA
1.2.5 1988 F=0.5
1.2.6 112 28
1.2.7 1 0
GS=2Nj/ Ni+ N Ny 2 Ni N 2
1988 1
2
2.1 RAPD
2.1.1 Mg2+ dNTP Mg2+ dNTP
y= —1085.1 + 886.27x, + 846.98x, — 178.08x,” — 4635.2x,” + 656.43x,x,
F=27.17
Mg™* > dNTP >
X X,
—356.16x, +656.43x, + 886.27 =0 1
—9270.4x, + 656.43x%, + 846.98 =0 2
20 pd 3.05 mmol/L. Mg®*  0.3076 mmol/L. ANTP
399.03 ng
1 Mg2+ 2.5~ 3.5 mmol/L dNTP 0.225 ~ 0.375 mmol/L.
dNTP
dNTP Mg
2.1.2 Taq Taq Primer 2

y= —931.20 + 1231.8x, + 2874.5x, — 415.16x,” — 2880.8x,> — 353.02x, %,

F=19.43

1.306 0.4189 20 pd



1 Mg*  dNTP RAPD
Fig. 1 Effect on RAPD profiles in different concentration of Mg®* and dNTP in Capsicum
M  marker ADNA/E coR1 + Hindll 1~4 5~8 9~12 13~16 0.15 0.225 0.30 0.375 mmol/L
dNTP dNTP Mg+ 2 2
1.3 U Taq 0.4189 pmol/L
> Taq
> 2 Taq
Taq
Bruno 1993 1995 PCR

2 Taq  Primer RAPD
Fig. 2 Effect on RAPD profiles at different concentration of Taq enzyme and primer
1~4 5~8 9~12 3 Taq Taq
Primer 2 2
2.1.3 DNA DNA

y= —455.73 +223.90x, +3.1283x, — 2.3388x,” — 0.010136x,” — 0.038825x; %,

F=146.39
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y 47 DNA 63.89 ng
> >
15 ~ 120 ng 40 ~ 50
240 ng 40
dNTP Mg Mg " Taq
Mg* RAPD Mg*
4 mmol/L Mg
2001 2003

Moy 4 11 I e 14 1% A 2 T a 4 e

3 DNA RAPD

Fig. 3 Effect on RAPD profiles at different cycle numbers and template DNA concentrations
1~5 6~10 11~15 16~20 21~25 30 35 40 45 50 5
DNA 15 30 60 120 240ng 2

2.1.4 y=
4.924x* +393.63x - 7415.0 39.97C 4
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94°C

DNA

4 RAPD
Fig. 4 Effect on RAPD profiles in different annealing temperature
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2.2
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5 24 DNA AWO07 RAPD
Fig. 5 RAPD profiles amplified by random primer AWO7 in 24 Capsicum varieties

2.2.2 24 6 A=0.630 3

C . annuum L.
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Fig. 6 Dendrogram of genetic relationships among 24 varieties of Capsicum
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Lefebrve 1992
3
RAPD PCR
RAPD RAPD
7 Mg2+
2001 2000 2001 Taq
2001
RAPD Mg dNTP Taq DNA
RAPD
4
RAPD 7 20 pl
Mg " dNTP Taq DNA 3 mmol/L 0.3 mmol/L
1.3U 0.4 pmol/LL. 64 ng 40°C 1 min
47

2 Mg*  dNTP
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