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ABSTRACT

In this paper, we analyzed the necessity and effect of using genome big data when studying molecular
breeding for various species. A guide RNA for gene editing was selected and produced by inputting the
sequence of the region that needs to be edited into a genome data base web server and cross-verifying it with
genome big data. The efficiency was verified by making the mutant by applying the prepared guide RNA to the
silkworm, and the accuracy of the target sequence was verified through chromosomal sequencing of the mutant.
As a result, it was confirmed that the guide RNA produced through the CRISPRdirect server based on the big

data enables specific gene editing by exhibiting specific reactivity to the target site.
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Table 1. Analysis of gRNA target sequences of the
BmKMO gene and potential off-target in the genome
... Hit (mer)
Position (Strand) Sequence 01121 8
36-58 | (+) TTGAATTCGAGACCGACACTCGG| O | 2 |289
48-70 | (-) CCGACACTCGGAAACATCGCTCT| 0 | 1 |202
151-173 | (+) GCGATGGCGAATTTAGAGAATGG| 1 | 4 |439
174-196 | (+) AACGTTCAAGAAACTAGATGTGG| 1 | 4 |377
184-206 | (+) AAACTAGATGTGGTTGTTGTCGG| 1 | 5 |894
187-209 | (+) CTAGATGTGGTTGTTGTCGGTGG| 1 | 2 |248
190-212 | (+) GATGTGGTTGTTGTCGGTGGAGG| 1 | 3 [930
195-217 | (+) GGTTGTTGTCGGTGGAGGTTTGG| 1 | 3 |419
227-249 | (+) TTAAAAGCGTTTGCAAATTAAGG| 1 | 9 |494
263-285 | (+) TGTATACTATTAAGTTGTATTGG| 1 | 8 |595
278-300 | (+) TGTATTGGTCGTATTCACAGTGG| O | 1 |1864
289-311 | (+) TATTCACAGTGGAGTATGATCGG| O | 1 |274
290-312 | (+) ATTCACAGTGGAGTATGATCGGG| O | 3 | 162
311-333 | (+) GGTTTACTAGTCTTAAATAAAGG| 0 | 6 [4957
347-369 | (-) CCTTTTAAGCAAAATCACTAAAG| 0 | 10 (2804
348-370 | (+) CTTTTAAGCAAAATCACTAAAGG| 0 | 4 |425
366-388 | (+) AAAGGATGCAATCTTTTATTTGG| 1 |22 (1320
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(a) Eye color o.f wild type aﬁd mutant B. mori

Target site
Chrl0 P12645350-12645372 : 20 mer+NGG

[Mutant] ACAT(-44 bp)

Off-target site
Chrl0 P12645358-12645372 :
Chr23 pl5611492-15611506 :

8 mer+NGG/CCN+8 mer
1 CAGTGAGGTATT CGGTGHRCGCGAGCA
: AAGTCTCTTCAG CITTTCTTG
1 TCGACCGGTGGC {CTGACCGCG
1 BATATTCTGTTG BAGAGCTGE
: CAGTGAGGTATT BCGCGAGCA
1 TCCATTRAGCTG TRATATCTT
1 CTTTTGGGTCAC BTTCTGATA
1 ACTATTTAATTC BTACRATTA
Chr9 P5363698-5363708 : ACTTAAGTCATG {CGTGACTGA
Chrl0 P320144-320154 1 GOGCGTCGGTG ARCTGCTGTCAC
Chrll P1035217-1035227 1 TCCGECTGCTC] CEGTCATCTIG
Chrl2 P19071634-19071644 : CACTCTCCTGAQ CRTTGCATAC
Chrl3 P15665424-15665434 : CCGTTCACAGATCCACCGACARCGACTCCGGA
Chrl4 P476014-476024 : TCTTAATTCGAGCCGCCG, ClECRRGCCTA
Chril5 P54738-54748 1 CGCTGCTCGOGT) CRATACCTCA
Chrl6 P3382822-3382832 : CCGCGCCCGLG] CPAGCCATGT
Chrl7 PZ885679-2885689  : CGACCACCGACH CTCGACRAC

Off-target site

Chrl P360259-360269
Chr2 p1134362-1134372
Chr3 P360533-360543
Chr4 p353706-353716
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Chr20 P500878-500888 : GETGACCCGGCGE CEAGCCACGC
Chr2l P4318046-4318056  : TTGTCGAGTACH CIGRACACGGA

Chr22 P1414303-1414313 1 GCCTCGCCCCCGCCCCCE
Chr23 P16399745-16399755 : CGTCGGGCGCCT)

CRAGGCGACC
CICRACCGCGA

Chr24 p2707139-2707149 : GCGGCGGCACCGOCT! CETAGCARCA
Chr25 P1374966-1374976 : TGETEAC GEAGTT CTCCEAGHEGEGAGETE
Chr2é P1399539-1399549  : TGAGRGTCGAAQ CGGCGGERACTTTCT

Chr27 PE982968-€982978
Chr28 P1111302-1111312

(b) Sequence analysis of B. mori

: CAGTGAGGTATT BCGCRAGCA
1 GITCTGTTATGCGTTGTCGGAGGRARTACCCT

T2 3. BmKMO f-47k AAle]l ©Jgk Fedde] 2
Fig. 3. Guide RNA design for BmKMO gene editing
mutations of BmKMO gene induced by CRISPR/Cas9 system
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