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High-Throughput DNA Extraction Method for Marker Analysis in Rice Grain

Young-Deok Choi, Hae—Kwang Lee, Yun-Suk Lee, Jeong—Hee Yun, Su-Jeong Kim, and Seong-Whan Park’
Division of R&D Center, TakaraKoreaBiomedical Inc., 66-2, Sangdaewon-dong, Jungwon-Gu, Seongnam 462-120, Korea

ABSTRACT The study of molecular markers to improve
crops largely depends on the availability of rapid and effi-
cient DNA extraction methods. Here we developed a cheap
and convenient method to isolate genomic DNA from rice
grains suitable for large-scale microsatellite analysis. We
confirmed that the isolated rice DNA is suitable for PCR
analysis with STS marker and SNP marker, as well as mi-
crosatellite marker. Further, we established high-throughput
DNA extraction system in a 96-well plate format which
make it possible high-throughput analysis of microsatellite
markers with rice grains. This implies that the new method
could be a useful tool for other types of marker analysis
in large scale.

Keywords : rice, DNA extraction, high-throughput system,
microsatellite, PCR
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o2 & 20 wRojo] th& Zo] 7+ glg Hrlshrh; 10X
PCR buffer 2 ul, dNTPs(2.5 mM) 1.6 pl, primer(10 uM)
1 ul, rice genomic DNA 2 ul, TaKaRa rTaq(5 unit/ul) 0.2
ul. PCR 142 thdat Zo] 8¥st9drk; 94°C 1 min, 30 cycles
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of 94°C 30 sec/55C 30 sec/72°C 30 sec, and 72°C 7 min
for final extension.
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Fig. 1. The results of rice DNA extraction following the
three methods. Lane 1, 2, and 3 indicate the results
of method A, lane 4, 5, and 6 indicate the method
B, lane 7, 8 and 9 indicate the method C, respec-
tively. Five microliters of DNA was loaded on each
lane. SR, BR, and WR indicate seed rice, brown rice
and white rice, respectively. Lane A indicates 25 ng/
10 of A DNA as a marker.
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Table 1. The quantities and qualities of the DNA extracted following the three methods.
Method Seed rice Brown rice White rice
Conc.* (ug/ml) Aseo/Azso Conc. (ug/ml) Azeo/Azso Conc. (ug/ml) Asco/Azso
Method A
I ' 830 1.84 600 1.97 354 1.99
I 872 1.85 574 1.94 375 1.99
II1 733 1.89 469 1.93 239 2.02
Average 812 1.86 548 1.94 323 2.00
Method B
I 359 1.66 384 1.84 343 1.97
11 79 1.71 369 1.86 247 2.05
I 615 1.60 483 1.83 350 2.00
Average 351 1.66 412 1.85 313 2.01
Method C
I 1048 1.63 385 1.69 352 1.78
I 674 1.78 526 1.85 264 1.73
m 729 1.78 376 1.67 382 1.84
Average 817 1.73 429 1.74 332 1.78
*Conc. : Value of the DNA concentrations measured as Ay using UV-spectrophotometer.
m2t4 DNAS] &8 2lslr| 98] UV S4=s &7 STS SSR SNP
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Fig. 2. The results of PCR using STS, microsatellite and SNP
marker. Lanes 1, 2 and 3 indicate the template DNA
extracted following method A, B and C. Lanes M1
and M2 indicate wide-range DNA ladder (TaKaRa)
and 100 bp DNA ladder (TaKaRa).
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Fig. 3. The result of high-throughput DNA extraction of rice
grains. Five microliters of DNA was loaded on each lane.
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Fig. 4. The result of multiplex PCR with 6 microsatellite
markers. PCR products were analyzed using an auto-
matic sequencer MegaBACEL000 (GE healthcare,
USA). Each lane displayes 6 maker bands which can
be distinguished each other by size and kinds of
labeled fluorescence. Red fluorescence indicates the
bands of ET-550 size marker (GE Healthcare).
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