th#E M2 (Jour. Agric. Res. China) 44(3) : 251~257 (1995)
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5 (smear) ZESMREBRE ; £ Mgt BEETmMEEENETHEEYE 2SS I3
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2 64
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Fig. 1. Effect of Mg** and primer concentration on DNA amplification.
Genomic DNA from maize inbred line Mo17 was amplified with primer OPERON A
-18 (5'—AGGTGACCGT—3’) using different Mg** concentration 1~2~3~5~7
mM (Fig. 1A~1B~1C~ 1D~ 1E) and different primer concentration 0.5~1~2+4
~64M. M indicated molecular markers. Other amplification conditions were de-
scribed in Materials and Methods except for annealing temperature 36°C ~ annea-
ling time 0 second and cycle numbers 45.
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BiAE B R PR SR SE (H2) - 3CCHITHRENGERRERY - MEFREZ TR - &
B EFEZ I » SRR A (Rasmussen and Reed 1992) ZiERER » REERE
B RS - JEE—ZEY e - FHtHBRMEEREES - B3 CREHME T HEYE8
SRS » HILRERIB6 CEITHRIBEZWS » XD RIMZERBE - EMBHRTFZEE
B EZRTK » HLRERNOM Z R ERE AR o

annealing temperature(°C) 39 36 33

annealing time(sec)
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2. SREFESGHER IR ARSI ARGER o

Fig. 2. Effect of annealing temperature and time on DNA amplification.
Genomic DNA from maize inbred line Mo17 was amplified with primer OPERON A
-18 using different annealing temperature 39 ~ 36 ~ 33°C and different annealing
time 0 ~ 10 seconds. M indicated molecular markers. Other amplification conditions
were described in Materials and Methods except for Mg** concentration 3mM ~
primer concentration 4«M and cycle numbers 45.
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FEH7 EE T RME RS RRE 4 » FERREEEENT RS IERER - BEmEE
IR Z B EIRE -

FHRUERERL R Mol78H% » IOPERON A-18 SIZME|FRERENT Mt BE - &
B[ FIRE - BaZRERRE - BREEREE R FH RS G B RM s EHRR L RE—5
B2 S » BRIESTTEGRIIMEL OPERON A-02 1 7 HEXRE R R THW%1&
WEFETI{RSRMMZEZR » HEISTEETRE B BGETT RS S Bt S 2 2%
» [BFRAIRTAMZERTS  (Saiki 1989 » Innis and Gelfand 1990 » Rasmussen and Reed 1992) » &
EEYMR ~ RS FRIIRG ~ REZTR » EFAZSEEATSER - Bt ERayaEs:
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cycle numbers

2645

1605
1198

396
350

179

El3. REBRIEENEBREBABMIRABHER
Fig. 3. Effect of cycle mumbers on DNA amplification.
Genomic DNA from maize inbred line Mol7 was amplified with primer OPERON
A-18 using different cycle numbers 30 ~ 45~ 60. M indicated molecular markers.
Other amplification conditions were described in Materials and Methods except for
Mg** concentration 3mM -~ primer concentration 4zm ~ annealing temperature 36°C
and annealing time 0 second.
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E4. LIRS F OPERON A-02 HRITEERE R RMES M &8 o
Fig. 4. Fingerprinting analysis of various nucleic acid templates.
Genomic DNA from maize inbred line B57 (Lane 1) ~ B76 (Lane 2) ~H9 (Lane
3) ~HCBSA (Lane 4) ~Mol7 (Lane 5) ~R98-13 (Lane 6) - Ds1343 (Lane 7)
was amplified using primer OPERON A-02 with sequense 5-TGCCGAGCTG-3'.
Amplification conditions were Mg** concentration 3mM ~ primer concentration 4
#M ~ annealing temperature 36°C ~ annealing time o second and cycle numbers 45.

Othtla{r conditions were described in Materials and Methods. M indicated molecular
markers.



256 ThEERSERTE 5 4 B B 3 M 1995

WA — AR » fIAREE B RIS | T T RTIMIEEE » LURGBIEWS G Eas » £
FZESt BTSSR B F RSN S I R B AL FTE R B N R T AT BB R - 1At - WREE
EYE—MZ Mg™ RERBEGETS » BHeE Me™ BEFERUIRREER -

WSt - RRTFEETEEY ZIGEIIREL PAGE BT & 6RH 5 NAABHRES » HLR5RIER T o 257
RINGE AT HRIEFEE M (agarose) WIK{SHIEMAEY - &R B EBER 2B E B
PAGE BWAHRBZERBERIHS - BRI ZGEHHMED 2O RTINS E o Bk
AR DS R ERE 2 ST REE » BILEEAA PAGE XA &R NGBS
BRS ~ BB S IR ERL o

51 RS

1. Brant, J. B., C. A. Gustaro, and M. G. Peter. (1991) Fast and sensitive silver staining of DNA in
polyacrylamide gels. Anal. Biochem. 196 : 80-83.

2. Doyle, J. J., and J. L. Doyle. (1990) Isolation of plant DNA from fresh tissue. Focus 12 : 13-15.

3. Innis, M. A., and D. H. Gelfand. (1990) Optimization of PCR. In : PCR protocols (ed. by Innis, M.A.,
Gelfand, D.H.and Sninsky, J.J.). p. 12. Academic Press, New York.

4. Rasmussen, R., and G. Reed. (1992) Optimizing rapid cycle DNA amplification reactions. The Rapid
Cyclist 1 : 79-91.

5. Saiki, R. K. (1989) The design and optimization of the PCR. In:PCR technology (ed. by Erlich, H.A.) .
PP.7-16. Mistockton Press, New York.

6. Williams, J. G. K., A. R. Kubelik, K.J. Livak, J. A. Rafalski, and S. V. Tingey. (1990) DNA polymor-
phisms amplified by arbitrary primers are useful as genetic markers. Nucleic Acids Res. 18 : 6531
-6535.

7. Wittwer, C. T., G. C. Fillmore, and D. R. Hillyard. (1989) Automated polymerase chain in capillary tubes
with hot air. Nucleic Acids Res. 17 : 4353-4357.

8. Wittwer, C. T., G. C. Fillmore, and D. R. Hillyard. (1990) Minimizing the time required for DNA
amplification by efficient heat transer to small samples. Anal. Biochem. 186 : 328-331.

9. Wittwer, C. T., and D.J. Garling. (1991) Rapid cycle DNA amplification : time and temperature optimiza-
tion. Biotechniques 10 : 76-83.



FREERIONE S M (RAPD) SBEBRSTRIZ L 257

Optimization of Random Amplified Polymorphic DNA
Analysis System for Maize (Zea mays L.)
Genetic Diversity'

Shu Chen? and Kae-Kang Hwu®

Summary

The objective of this study is to optimize Random Amplified Polymorphic DNA (RAPD
) fingerprinting analysis system of maize. Various conditions of polymerase chain reaction
were tested in a thermo-cycling instrument using maize inbred line Mol7 and a tenbase
random primer. The amplification condition optimized for the number of bands was 3mM
Mg**, 4uM primer, annealing ~ extending and denaturing at 36°C ~ 72°C ~ 94°C for 0 ~ 45 and
0 second, respectively, for 45 cycles. Differences were detected among maize inbred lines B57
~ B76 ~ H95 ~ HCBSA ~ Mo17 ~ R98-13 and Ds1343 with primer OPERON A-02.

Key words : Zea mays L., Random Amplified Polymorphic DNA (RAPD) .
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