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1.2 CRISPR
CRISPR database( http: //crispr. u-psud. fr/crispr/)
° E. coli CRISPR
2014 —01 - 15 FlankAlign Flanking sequence Alignement
: “863 " 12012AA022~ Tool 200 bp CRISPR
003 0 right flanking sequence  left flanking sequence
“ ” ( 1 2013ZX10004-605 « 15
20137X10004217.2013ZX10004-607 .2011ZX10004-001) ;
« » “ » ( CLC consensus
2011ZX09401-023) ; ( NCBI primer-blast
81072350) ; 4
( :SKLPBSIIL3) - P10 ( F: TACCGTTGGTGAAGGAGCTG R: TTC-
2 230032 CGGTGGATTTGGATGGG) .P13( F: TTGAGTTTCAGA
100071 CCTGGGGC R: TGCTACCGTTGGTGAAGGAG) . P14
3 100071 ( F: CTGGGAGTTCTACCGCAGAG R: CCCCGGAG-
TATTTGGATGGT) . P15 ( F: GGAAAATGGGAGCT-
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1 CRISPR

10 13 14 15 10 13 14 15
E. coli 147 -1 E. coli 147 -37 +
E.coli 147 -2 + + E. coli 147 -38
E.coli 147 -3  + E. coli 147 -39 +
E. coli 147 -4 E. coli 147 - 40
E. coli 147 -5 E. coli 147 -41 +
E. coli 147 -6 E. coli 147 -42 +
E. coli 147 -7 E. coli 147 -43
E. coli 147 -8 E. coli 147 -44
E. coli 147 -9 E. coli 147 -45 + + +
E. coli 147 - 10 E.coli 147 -46 + + + +
E. coli 147 - 11 + E.coli 147 -47 + + + +
E.coli 147 -12 + + E. coli 147 -48 + +
E. coli 147 - 13 E.coli 147 -49 + +
E. coli 147 - 14 E. coli 147 -50 +
E.coli 147 -15 + + + E.coli 147 -51 + + +
E. coli 147 - 16 E. coli 147 =52 +
E. coli 147 - 17 E. coli 147 -53
E.coli 147 -18 + + E.coli 147 -54 + + + +
E. coli 147 - 19 E. coli 147 =55 + +
E. coli 147 -20 + + E. coli 147 -56 + +
E. coli 147 -21 + E. coli 147 -57 +
E. coli 147 =22 E.coli 147 -58 + +
E. coli 147 -23 E. coli 147 -59 +
E. coli 147 -25 + + + E. coli 147 - 60
E. coli 147 =26 + + E. coli 147 -61 +
E. coli 147 =27 E.coli 147 -62 + + +
E. coli 147 -28 E. coli 147 -63 + + 3 x40 000
E. coli 147 -29 + + E.coli 147 -64 + + +
E. coli 147 -30 + + + E.coli 147 -65 + +
E. coli 147 -31 E. coli 147 - 66 +
E. coli 147 -32 E. coli 147 - 67 4, 14730R1
E. coli 147 -33 + + + E.coli 147 -68 + + +
E. coli 147 -34 E. coli 147 -69 + + °
E. coli 147 =35 E. coli 147 -70 + + 1 ( 147—30R])
E. coli 147 -36 E.coli 147 -71 + + . 14730R1

IME-EC1 o

2 E.coli14730 CRISPR

ACGCGCGTACCGGATCGCGGACAACAAATTGC
TTGCTGAAAAAGAAGGCTCCGGCGTTATCAGT
TAGTTAACTTTTAGACAGAATATCCGTGTACC
GGTTTTACAAGCTTAAATGATTTTAAATTTTG
AACTGGATTCTGCTCTAATTATTACATCATCG
TTTGCTACCCGCTCAAAACCGCCGATTCGCGT
TCGGCCAGCGTCCAGGCTGGCACCCGATATTC
CTGCCGACTGACCGCCGACGCTTTCGCGTTAA
CGTTTTTGCCGGGTTTATTTTAAAACCGGAGC 4
GGAATATCGTTGCGCTAAAAGAGATTCTGGGC A E. eoli 147-30: B: B eoli 14730R1
CCTGGTGTTGTCTGTTTCGTGACGCTCGGTAA

CTATAATTTGTTTTTGCACCACTGTACCTCGT 3

TCTTCGGGCGCGCCTTTTCGCAGACCAGCGAT

GTTACGCTGCCTGAATATCGCAATTCCCCTGA CRISPR-Cas
TGCATATCAGATGGGCACTGCTGATTGGAGAA

ATTAAATTTTGCAGGTAGCTGTTATCCGTGTC

CGATTCCTCGTAGCTGCCACTCGACTGAAAGC . DNA o '
GTCGCCTGTTCAACTTTAAACGGCTCAAACCA CRISPR Streptococcus thermophiles
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E. coli 147-30R1

Screen for the phage-resistant bacteria containing CRISPR sequences
Hua Yuhui' > Huang Yong® Zhang Zhiyi’ et al
('Anhui Medical University Hefei 230032; *State Key Laboratory of Pathogen and Biosecurity
Beijing Institute of Microbiology and Epidemiology Beijing 100071)

Abstract By using PCR method with primers specific to CRISPR sequences clinical isolates of pathogenic Esche—
richia coli strains were screened for the presence of CRISPR system. The resultant CRISPR E. coli strain was used
for screening phages from hospital sewage by plaque methods. The purified phage through PEG precipitation was
then used to infect the original CRISPR E. coli strain for screening of the phage—esistant E. coli strains. As a result
42 pathogenic E. coli strains containing CRISPR were identified from 70 strains and one lytic phage IME-£C1 was i—
solated. By infecting E. coli 14730 with phage IMEXC1 a phage-resistant E. coli strain designated as 147-30R1
was identified.

Key words CRISPR system; FEscherichia coli; phage; phage resistance



