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. OMVs CRISPR Fig.1 The schematic diagram of CRISPR/Cas9 transportation from
1 E.coli to GBS by OMVs as carrie and GBS death by genome cutting
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OMVs CRISPR o
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Tab.1 Stain and Plasmids
/
Stains / Plasmids Characteristics Sources
X6097 E. coli sd
o coli- Aas Laboratory stock
Strains
Streptcoccus agalactiae  kan Laboratory stock
pCas9 tracRNA  ¢rRNA  cas9 CmR pl5A ori
Laboratory stock
DG1438 UB110 ori
P P or Laboratory stock
Plasmids

pCas92.0 Shuttle plasmid( tracRNA ¢rRNA cas9 CmR pl5A ori pUBIIO ori) .
This study

pCas9-¢fb Derived from pCas92.0 target to ¢fb gene .
This study
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Tab.2 The primers designed in the experiment
Primer Nucleotide sequence Application
F: CCATCGATGGATCCGCCTCCATCCAGTCT
pUB110 Primers Construction of pCas9-2.0
R: CCATCGATGGCCCATCTATTTAGTTATTT
F: ATGGATCCGCCTCCATCCAGTCT
Detection primers Detection of pCas9-2.0 or pCas9-fb
R: GATGGCCCATCTATTTAGTTATTT
F: TCCAACAGCATGTGTGATTGC
¢fb Primers Detection of GBS
R: TCAAAGATAATGTTCAGGGAACAGA
Oligol: AAACGGCCAGTGAATCCGTAATCAG
sgRNA-¢fb Targeting ¢fb gene of GBS
Oigoll: AAAACTGATTACGGATTCACTGGCC
1.2 ( Brain heart infusion medium BHI) | ( Di-
aminopimelic acid DAP) ( OXOID ) ; Clal FastAP ( Thermo ) ; T, ligase
T, PNK Pfu Taq™ DNA ( NEB ) o
1.3 10 pCas9  pDG148
pCas92.0. pCas9 Clal
; pDG148 pUB110 pUB110
pCas9 pCas92.0,
¢fb crRNA DNA CAMP( Christie-Atkins—
Munch-Petersen) 95°C 5 min 3h cfb
o Bsal pCas9-2.0 cfb pCas9-¢tbo
1.4 OMVs OMVs ' . DH5a 5 mL
LB( Luria-Bertani medium) 150 r * min~' 37 C 8 ho 1:100
500 mL. LB 37 °C 150 r * min "' 8 h 6000 xg 15
min 0.45 pm 100 kDa 50 & 50
6 000 ¢ 10 min 0.45 pm 4 C
(20000 ¢ 35 min 40 000 g 1h 100000 g 3h),
1.25 mL. 1 x PBS( Phosphate buffer saline) -80 C o
OMVs  0.5% 10 pL.  OMVs
( TEM) o
1.5 OMVs pCas92.0 pCas9-<tb  asd E. coli
X6097 GBS EO BHI 37 °C 200 r * min "' 12 h 250 pL
E. coli X6097 GBS EO 1 mL BHI 150 r * min~" 30 C
12 h 500 pL BHI o
1.6 OMVs
OMVs o 11 OMVs
( Kan Kanamycin)
Kan Kan Kan OMVs
1.7 Excell 2010
P. P GraphPad Prism 6 o
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GBS p :P=n/N, N: pCas92.0 GBS EO ;
n pCas9-¢fb GBS EO o
2
2.1 OMVs PCR pCas9 pCas9 pUB
ori pCas92.0 cfb pCas9-efb.
24, OMVs OMVs
pCas9-¢tb OMVs N o
( 2-B) OMVs, ( Detection Primers) ( 2) OMVs
PCR ( 20 OMVs pCas9-ctb,
CmR
DR .
- . pCas9-cfb
Target ¢fh —B =
prR”® 2
v
B:OMVs Wi 5 5 %
A:pCas9-cfb R 2] B :Electron microscopic ohservation of OMVs
AZII‘IIH lllilﬁ]l]i(] |T|E|l| {}{I p(:il.‘?g-!’{ﬂJ
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2 000 bp
1 000 bp
750 bp i 1223 bp
500 bp e—
250 by —
100 hp ==
C: PCR Hi ik % ik
C: PCR analysis of pCas9-cfb
1,6 R PH kAT BE; 2.7 S B 4 ) B8
1 and 6 are positive controls; 2 and 7 are negative controls
B2 OMVs Ayl £ 5 85101
Fig.2 Collection and Detection of OMVs
2.3 X6097 pCas2.0 (
pCas92.0 cfb ) asd DAP
DAP X6097 o Kan
EO.
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cfb GBS o BHI PCR ( 3-
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A
A: PCR analysis
n- JClal pCas92.0 'n2
GBS ¢ PCR : 12 1 pCas92.0 2
pCas92.0
n-: The 10 913 bp Clal digestion fragment of pCas92.0; n2: The 560 bp PCR fragment of GBS ¢fb gene
The control strains are 1 and 2. 1 is E. coli X6097( pCas92.0) 2 is GBS EO
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Fig.3 Condition analysis ol plasmid transfer by Omvs
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Outer Membrane Vesicles as CRISPR/Cas9 System
Carrier for Elimination of Streptococcus agalactiae

HOU Guofeng ' ZENG Jiawei' YANG Xichun' WANG Aiyuan' LIU Yaxin' ZENG Jifeng'
GUO Guiying® YANG Nuo' LI Qian’ ZHENG Jiping'
(1. Institute of Tropical Agriculture and Forestry Hainan University Haikou Hianan 570228 China;
2. The Academic Affairs Office Hainan University Haikou Hainan 570228 China;
3. Network and Educational Technology Center Hainan University Haikou Hainan 570228 China)

Abstract: As bacterial unique immune system clustered regularly interspaced short palindromic repeats
( CRISPR) /Cas9 is the most effective gene editing tool at present. Outer membrane vesicles ( OMVs) are the
physiological structures of active secretion and absorption of bacteria and have the ability to carry DNA  protein
and some other substances. To investigate the possibility of OMVs transporting CRISPR/Cas9 and eliminating
pathogenic bacteria the plasmid pCas9 was reconstructed to develop shuttle plasmid pCas9-2.0 ( which can be
replicated in E. coli and Streptococcus agalactiae or Group B Streptococcus GBS)  and pCas9-efb ( which is de—
rived by inserting crRNA targeting cfb gene in GBS EQ. The E. coli X6097( Aasd) was used for harboring
pCas9-2.0 or pCas9-cfb. The OMVs of recombinant X6097 were extracted purified and observed by electron
microscope. The pCas92.0 or pCas9-cfb was detected from OMVs by PCR. Recombinant X6097 and GBS EO
strains were mixed and co-cultured and finally counted on BHI medium by using the colony count method. The
results showed that the OMVs were secreted by the recombinant X6097 as a carrier for shipping the plasmid from
the X6097 to the GBS EO. The secretion and transfer efficiency of OMVs were enhanced by prolonging co-eulture
time with lowdevel kanamycin. The GBS EO was killed by absorbing pCas9-¢fb. Compared with the traditional
prophylactic vaccine this study provides a new research strategy for the control of pathogenic bacteria in natural
environment. Compared with the current phage delivery systems this method is more convenient and lower in
cost. In addition this study developed a new plasmid transformation method for some strains that are hard to be
electroporated or some labs without electroporation apparatus.

Keywords: CPRISPR; out membrane vesicles ( OMVs) ; Streptococcus agalactiae; elimination of pathogenic

bacteria; plasmid transformation



