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Construction of genomic ddRADseq libraries of Chilo suppressalis and
Scirpophaga incertulas ( Lepidoptera: Pyralidae)
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2. College of Plant Protection Nanjing Agriculture University Nanjing 2100950 China)

Abstract: We introduce a method of using two frequent cutter enzymes to construct restriction-site
associated DNA sequencing ( ddRADseq) libraries for Chilo suppressalis and Scirpophaga incertulas
( Lepidoptera: Pyralidae) . The fragment size distribution generated by a given pair of restriction
endonucleases was estimated using Agilent 2100 Bioanalyzer. Based on Bioanalyzer analysis we chose two
frequent cutter enzymes ( MluC 1 and Nla 1I1) for genomic DNA digestion. Each individual of stem borers
was labelled with a unique combination of P1 and P2 barcodes. Size selection of adapterdigated DNA
fragments between 285 —435 bp was performed using a Pippin Prep. Finally size selected DNA was used
as a template in PCR amplification. PCR primers will add a unique index sequence to all DNA fragments in
the PCR reaction. Evaluation of the final libraries was performed using both routine agarose gel
electrophoresis and Bioanalyzer. Both assessments showed that the molarity and fragment size distribution
were appropriate for Illumina sequencing. This method confirms the feasibility of using a combination of
restriction enzymes ( MluC I and Nla 1II) to construct the genomic ddRADseq libraries for the stem borers

which lays an important foundation for investigation into biogeography population genetics and phylogenetics

on rice stem borers.
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Table 1 Reaction system of restriction enzyme

Buffer (50 L)
Types Types of buffer Enzyme Reaction system
CutSmart buffer MiuC'1 DNA +H,0: 35 pL
CutSmart buffer Nia 111 Buffer: 5 pL
EcoR 1 buffer EcoR 1 1 pl
2.1 Sph 1 H,0: 9 pL
2.1 EcoR 1 & Sph 1 DNA +H,0: 35 pL
Buffer: 5 pL
CutSmart buffer MluC 1 &Nla 111 2l
H,0: 8 L
Qubit DNA 0.55 pL. P1 2 pL P2 2 uL
2100 o ddH,0 45 Lo 16C
High Sensitivity DNA Chips o PCR o 65C
10 min 90 s 2C 22
MluC 1  Nla 111 DNA 1.5 x AMPure XP Beads
o Qubit DNA o
1.2.3 DNA 4°C o
Nla 1l MuC 1
o gDNA Qubit Barcode DNA
gDNA o
gDNA Nla I~ MiuC 1 1.2.5 DNA
gDNA Pippin Prep
o DNA 1.5 x AMPure XP Beads ( sage science ) o
4°C o o
1.2.4 285 -435bp (85 bp ) DNA
DNA  Qubit DNA Qubit o
T4 DNA ( NEB) P1. P2 o 1.2.6 PCR index
DNA (35 ng) + ddH,0 35 pL N DNA

T4 DNA Ligase Buffer 4.5 pL T4 DNA Ligase Mlumina ( 10uM)
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Primer F ( 5" AATGATACGGCGACCACCGAGATCTA
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Fig. 1 Agarose gel electrophoresis of gDNA double digestion
products of Chilo suppressalis
M DNA Ladder; L gDNA - M DNA Ladder;
L gDNA digestion products of C. suppressalis.

2.2 Bioanalyzer
MIuC 1. Nla III. EcoR 1. Sph 1
MluC 1-Nla 111 EcoR 1-Sph 1
gDNA
2100
2o MluC 1 (50 - 3000 bp) . Na Il (500 -
3000 bp) . EcoR T (1000 —7000 bp) . Sph I (2000 —

7000 bp) 4 EcoR 1-Sph 1 (2000 -
8000 bp) DNA
Illumina ( PE125)
o MiuC' 1T  Nla I 4
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125 bp DNA =
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RAD o
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Table 2 Bioanalyzer analysis of both MIuC I and
Nla 111 digestion products
DNA DNA
(‘bp) . :
Size region C. suppressalis S. incertulas
fragment No. fragment No.
50 -100 668652 504066
100 - 150 603697 527641
150 —200 368637 326780
200 -250 203037 183091
250 -300 123934 103540
300 - 350 70089 58342
350 -400 50578 33681
2.3 DNA Bioanalyzer
Qubit ddRAD
2.5%
( 3, 3 2.5%
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Fig. 2 Bioanalyzer analysis of various combinations of restriction enzymes

A DNA Ladder; B gDNA

o C o A DNA Ladder; B digestion of C.

gDNA

suppressalis gDNA; C  digestion of S. incertulas gDNA.
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Fig. 3 Analysis of agarose gel electrophoresis and Bioanalyzer for gDNA library
A ddRADseq ;B DNA Bioanalyzer o M DNA Ladder L1
ddRADseq L2 ddRADseq o A Electrophoresis analysis of ddRADseq library;

B Bioanalyzer analysis of ddRADseq library. M DNA Ladder; L1 ddRADseq library of C. suppressalis; 12 ddRADseq

library of S. inceriulas.
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