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Abstract: Quantitative analysis on double-stranded DNA (dsDNA) lays a foundation in molecular biology research in plants,
particularly important for genotyping in molecular breeding. The objective of this study was to establish standard curve for fluo-
rescence quantitative analysis by lambda DNA, to compare the difference between dsDNA value in fluorescence system and ul-
traviolet spectrophotometry, and to identify the allelic variations of rust resistance genes in wheat. The fluorescent dye could be
efficiently performed in the quantitative analysis with micro dsDNA concentration (< 1.1 ng pL™"). However, the fluorescent dye
could lead to uncertainty of original concentrations of wheat leaf and grain genome DNA, due to more fold serial dilutions for
higher DNA concentration. A downward tendency was happened in fluorescent intensity when fluorescent reaction volume was
tapered, which influenced the accuracy of DNA concentration. The volume of reaction system mixed nucleic acid and fluorescent
dye should be more than 200 pL for accurate determination of micro dsDNA. For genotyping on PCR products, the volume of
fluorescent reaction system should be more than 40 uL. FLUOstar could be used for identifying the dominant marker, for instance
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csSr32#1 (Sr32) and IB-267 (Sr50), its accuracy was 100% in correspondence with that from agarose gel electrophoresis.
Co-dominant marker with the characteristic of peculiarity and major difference in amplified fragment length ( >100 bp), such as
Wel73 (Yr26), could also be identified by fluorescent analysis. Compared with agarose gel electrophoresis method, fluorescent
method have a simple, convenient, and rapid oparetion with high repeatability, and can be used for segregating generations in

marker-assisted breeding.

Keywords: Common wheat; dsDNA; Fluorescent quantitative analysis; Dominant marker; Molecular breeding
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Table 1 Regression equations of lambda dsDNA standard sample A and B under five reaction systems
A Standard sample A B Standard sample B
Reaction volumne Regression equation R’ Regression equation R?

200 pL y=233216x - 41.18 1.0000 y=237280x — 2987.30 0.9995
100 pL y=106818x + 143.52 0.9999 y=93735x — 54.23 0.9992
40 pL y=49355x + 792.28 0.9974 y=>50187x + 545.71 0.9989
20 pL y=28697x + 978.69 0.9954 y=23842x + 1095.70 0.9478
10 uL y=11364x + 959.20 0.9810 y=9664x + 1131.60 0.9450
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Table 2 Comparing the efficiency difference of genetic typing between agarose gel and QuantiFluor dye reagents
96 samples per microplate
Reagent Amount per kit Price (USD) Marker type
Amount Cost (USD) Time (min)
Agarose 100 g 152 3.0 90 CD/D
QuantiFluor 1000 pL (200x) 408 1920 pL 4.1 8 CD/D
Promega (Madison, WI, ) s 10 min 5 min 60 min EB
10 min 5 min; 3 min 2 min 3 min ,CD D

s

The prices of reagents were from Promega (Madison, WI, USA). Time estimation for the agarose gel electrophoresis method is 10 min
of agarose gel preparation, 5 min of sample loading, 60 min of electrophoresis, 10 min of ethidium bromide staining, and 5 min of fluores-
cence imaging. Time estimation for the QuantiFluor dye method is 3 min of reaction reagents preparation, 3 min of sample loading, and 3 min
of fluorescence detection. Marker types CD and D stand for co-dominant and dominant markers, respectively. The QuantiFluor dye method

with co-dominant marker is limited by the amplified fragment differences between alleles.
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