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Genome size estimation of Rhizoctonia cerealis with quantitative
real-time PCR

ZHANG Chun-Yan'? LIWei’ SUN Hai-Yan® DENG Yuan-Yu> ZHANG Ai-Xiang’
CHEN Huai-Gu”  WANG Zhi-Wei'"

(1. College of Life Sciences, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)
(2. Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing, Jiangsu 210014, China)

Abstract: [Objective] Understanding the genome size of Rhizoctonia cerealis is the basis for the
genome sequencing and assembly. In this study, we estimated the genome size of R. cerealis via the
quantitative real-time PCR method. [Methods] The partial translation elongation factor A gene (tef
A) of R. cerealis strain R0301 was cloned and sequenced. Southern blot analysis indicated tef 4 was a
single copy in the genome. Finally, we used the quantitative real-time PCR method to calculate the
genome size of R. cerealis strain R0301 with the sequenced R. solani AG1-IA strain GD118 as the
control. [Results] The quantitative real-time PCR method could accurately determine the genome
size of R. solani and the genome size of R. cerealis R0301 was between 32.2—-36.6 Mb. [Conclusion]
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Quantitative real-time PCR was a fast, highly accurate and reliable method for the genome size
estimation of Rhizoctonia.

Keywords: Rhizoctonia cerealis, Genome size, Translation elongation factor A, Single copy,
Real-Time quantitative PCR
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100 Rhizoctonia solani AG1-1B
Rhizoctonia solani AG1-1C
Rhizoctonia solani AG1-1A
Rhizoctonia solani AG6
Rhizoctonia solani AG5

100 Rhizoctonia solani AG3

L Rhizoctonia solani AG9

100 Rhizoctonia cerealis R0O301
4‘ Rhizoctonia cerealis R0945
7 Rhizoctonia cerealis AGBa

L Rhizoctonia cerealis AGBb
65 Rhizoctonia cerealis AGG
95 Rhizoctonia cerealis AGK

—
50

Bl RA4LZESHMLZEETHEEREAFAE
E R K E LR L EHI(MP)
Figure 1 The phylogenetic analysis of tef A from
Rhizoctonia cerealis and other Rhizoctonia AGs, the tree
was built using the maximum parsimony method

Bootstrap

Note: The numbers of nodes indicate bootstrap values, and
represent the percentages of 1 000 bootstrap replications in which
the taxa to the right are placed together. The scale bar represents
the horizontal branch lengths and the number of substitutions per
nucleotide position.

=

8

kb = LU
s
s
=

25 NS Target

1.0 — ..

2 RELZHE tef A EFHR Southern 32 7347
Figure 2 A Southern hybridization analysis of
Rhizoctonia cerealis tef A

Note: Target: The band detected with the fef 4 probe.
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Figure 3 Real-Time PCR primer specificity for
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Figure 4 Real-Time PCR melting curve of Rhizoctonia
cerealis R0301
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Figure 5 Real-Time PCR amplification curves used for AGI1-IB
quantification of the tef A sequence from R. cerealis .
103’ 107"”’104_ 49.1-52.4 Mb Wlbberg (2013)
, 3 7/3/14 48.51 Mb
Cr PCR
Note: The curves obtained for the standards with (from left to
right) 10%, 107, ..., 10*. The curves for the genomic sample is in
the second to the right. Each curve repeated three times. The NCBI
threshold for the determination of the Cr values is indicated by
the horizontal line. R0301
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Table 1 Estimated haploid genome sizes of three strains of Rhizoctonia
2
Srigais Sample concentration Product length Calibration (clflr)ve Target copies C(:;l)u ¢ I' (Mb)
(mg/L) (bp) (1L)
R0301 10.0 135 y=-3.444x+38.003 (0.999) 2.83x10° 0.035 322
6.7 1.83x10° 0.037 33.8
4.5 1.12x10° 0.040 36.6
(AG(];ll-lli) 14.0 135 y=-3.49x+33.835 (0.998) 3.49x10° 0.040 36.6
8.2 1.96x10° 0.042 38.2
4.8 1.17x10° 0.041 37.4
(AG1-IB) 12.0 135 y=-3.543x+39.440 (1.000) 2.09x10° 0.057 52.4
5.0 0.93x10° 0.054 49.1
2.1 0.38x10° 0.055 50.0

http://journals.im.ac.cn/wswxtbcn



1922 WA 2# ik Microbiol. China 2014, Vol.41, No.9

Fusarium graminearum PH-1 (36.35)  Rhizoctonia
solani GD118 (36.94)

Laccaria bicolor (64.88) Cryptococcus neoformans
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