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Thermo ( : NanoDrop 1000) ; 1.2.2 fim KanR
PCR Roche ( DNA
LightCycler 96) . Ab4294 DNA DNA pP1/
1.2 P2 fim
1.2.1 P5/P6 JSim o
Ab4294 pUC57 P3/P4
Sim 4 980 bp KanR. PCR 1l
901 bp. 1 028 bp 1 pl 25 ul 22 ul. PCR
KanR (921 bp) fim 294 °C.1 min; 94 C.30 s 52 C.30 s 72
( 1o fim P1. C.90 s 30 ; 72 °C .5 mino
P2 P2 5 20bp  KanR 57
P5.P6 ps 5 1.2.3 fim
22 bp  KanR 3~ pUC57 KanR Sim
KanR P3.P4 P35 PCR
25 bp 3 P4 5 25 P1/P6 . PCR
bp 57 P3  P2.P4 PS5
Jim 1:1:1 1wl 25
° pl 22 pl. PCR :94 C .1 min; 94
( 2)s C.30s 53 C.30s 72 °C.240 s 30 ;72 C\
1
Ab4294
4294 Afim fim Ab4294
4294 Afim—pET15b-fim Sfim pET15b-aboriHfim Ab4294
pUC57 Km
pKK2233 Amp
pWHI266 Amp
pET15b-abori Amp
pET15b-aboriHim Amp
1
2
(5—39) ((bp)
P1 AGTGAGATACGGGTCACATATTGTT P1/P2:901; P1/P6:2 850
P2 AAACAAATAGGGGTTCCGCGAGTGTTTTCTCAAAAAATCTGGAT 901
P3 TATCCAGATTTTTTGAGAAAACACTCGCGGAACCCCTATTTGTTT 921
P4 AGATTTAAAAACTATTGAATATGATTAGAAAAACTCATCGAGCATC 921
pP5 GATGCTCGATGAGTTTTTCTAATCATATTCAATAGTTTTTAAATCTA 1028
P6 ACGGTCAGTAATGAGTTCATTAGAC P5/P6:1 028; P1/P6:2 850
JDR AACACATACCATGCCTCTACAAG Kan¥/JD-R:1 858
Kan-¥ ATGTTACAGATGAGATGGTCAGAC Kan¥/JD-R: 1 858
cfimF AACTTTAAGAAGGAGATATACCATGAAAAAACTTGCTTTGATCGC 5 025
cfimR GGGCTTTGTTAGCAGCCGGATCCTTAATCATATTCAATAGTTACAG 5025
pET5bJDF AGCTGCTATAGGGTTGCGTTCTTC 442 bp 15354
pET5b-JD-R ATGCGCTCATCGTCATCCTCG 442 bp 15 354
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5 min, 3 10% 3 100 pl
up-KanR-down . 10% 10 min 2wl
1.2.4 PCR pET15b-abori-fim 15 min
up— 12.5 kV.200 Q.
KanR-down Ab4294 25 pF 1 ml LB
Ab4294 Mueller-Hinton 37 C 200 r/min 40 min 100
( MH) 37 °C+200 r/min 1 wl 100 wg/ml LB
1 100 96 200 pl 37 C o
: PCR 1.2.8 PCR
1 000 ng 37 C 12 h; 100 pl (Agoomm =0.6) TRIzol
50 wg/ml Luria-Bertani( LB) RNA NanoDrop RNA o
37 C o PCR Roche LightCycler
1.2.5 96 PCR Takara TB Green
PCR KanR-F/JD- ¢DNA PCR o
R KanR : TB Green 12. 5 pl; Forward—Primer 1 pl;
- PCR 1 pl ReversePrimer 1 pl; ¢DNA 2 pl; H20 8.5 plo
Ll 25 pl 22 pl. PCR 195°C 30 5,95 €5 s 60 C.30 s 40
194 C.5 min; 94 C.30 s 52 C.30 s 72 C.2 95 °C.5s 60 °C <1 min 95 °C .1 s:50 °C 30 s.
min 30 ;72 °C5 mine  PCR A. baumannii gyrB
° 274 . 3.
1.2.6 pET15b-abori+fim
pKK2233 tac promoter pWH1266 3 PCR
Ab ori pET15b (53
Sphl promoter A. baumannii gyrB F: AGCGGTAGAGCAAGCAAT
g mo
pET15b-Abori BamH | Nco R: TCAGCACTTGCACCTTCAGC
I pET15b-aboriHim o

2 pETI15b-aborifim

1.2.7 pET15b-aboriHfim 4294 Afim
4294 Afim
600 nm ( absorbance A) 0.6

5 000 r/min-4 C

2 min

1.2.9 Ab4294
4294 Afim 4294
Afim-pET15b-aboriHfim 5 ml LB
37 °C.200 r/min 1: 100
200 pl LB 37°C 200 r/min
lh | A0 vm 3
96 12 ho
A600
A600 LB
1.2.10 ( twite—
hing motility) 2
" Ab4294 4294 Afim
4294 A fim—pET15b-abori-fim 5 ml LB
Ab4294.4294

Afim 4294 Afim-pET15b-aboriHfim

1% LB
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37 C 18 h KanR 3A o
0.1% 10 min PCR up-KanR-down
3B 2
850 bp o
1.3 GraphPad prism 8.0

t o P <0.05

2
2.1 fim
JSim ( QE150 _
01963.QE150_01964.QE150_01965 . QE150_01966)
|
( Genebank GCA _000005845.2) . }
A: PCR fim KanR ; B:
( Genebank GCA _000364385. 3) . PCR 3 upKanR-down ;1 fim
( Genebank GCA _000715155.2) 1006 bp  ;2: KanR 816 bp ;3 fim
ATCC 19606 ( Genebank GCA_009759685. 1) 1028 bp ;4: up-KanR-down 2 850 bp; M: marker
QE150_01963-QE150_01966
Ab4294 | o 4. 2.3 50 pg/ml
2.2 PCR LB
Ab4294 DNA JSim KanR¥/JDR PCR
1 858 bp 4A. PCR
4 Fim
ATCC 19606
(ACC x x x x) (AHIx x x x) (AIEx x x x) (QGX x x x x)
QE150_01963 FimA FimG( 77275) I (34778)  FimF(03952) (51300)
QE150_01964 FimC (73251) FimC( 37874) FimC( 03948) (51554)
QE150_01965 FimD I (77273) FimD( 37875) FimD( 03949) (51553)
QE150_01966 FimF( 77274) (37862) (04112) (51552)
4 Ab4294 fim
A: KanR-¥/JDR ;B A PCR

M: marker; 1:
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fim KanR 4B.
4294 A fim o
2.4 100 pg/ml
LB
pET5bJD¥/R PCR
5 354 bp. 4294 Afim—
pET15b-abori+fim . 5.

5 4294 \fim fim

M: Marker; 1: Ab4294; 2: 4294 A fim—
pET15b-aboriSfim
2.5 PCR fim
fim
Ab4294
o 4294
Afim fim
fim 4294 A fim-pET15b-abori—
fim o
6.
2.6
Ab4294 4294 Afim 4294 A fim—-pET15b-abori-
8 fim
A (n=4):B

Sim LB

7o
2.7
Ab4294 . 4294 A fim

fim

6 fim

4294 A fim—pET15b-abori—

PCR

a: Ab4294; b: 4294 A fim; c: 4294 A fim-pET15b-abori-fim

var Ab4294; b 4294 Afim; ¢: 4294 A fim-pET15b-aborifim;

Ab4294 :"T P<0.05
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type relationships in Acinetobacter baumannii through one-step

Rapid verification of the effect of fim family genes on the motility of

Acinetobacter baumannii based on homologous recombination
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('School of Basic Medical Science Anhui Medical University Hefei 230032;
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100071)
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Sun Qianzi
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Abstract Objective To use linear PCR fragment containing antibiotic resistance cassette to carry out homologous
recombination and replacement of target gene fragment of Acinetobacter baumannii to achieve rapid gene knockout
and functional verification. Methods  Acinetobacter baumannii Ab4294 was used as the research object and the
upper (901 bp) and lower (1 028 bp) reaches of fim gene cluster (4 980 bp in length) were amplified by PCR
which was used as the recombinant homologous arm. Kanamycin antibiotic resistance cassette ( KanR) was ampli—
fied from pUCS57 plasmid. The above three fragments were connected by overlapping extended PCR technique and
the connected fragments were transformed into wild Acinetobacter baumannii strains. The gene deletion mutant was
screened and the plasmid complement strain was constructed. The phenotype of the obtained strains was identi—
fied and the function of fim gene cluster was explored. Results A mutant strain of Acinetobacter baumannii
Ab4294 with deletion of fim gene cluster was successfully constructed by homologous substitution of linear PCR frag—
ment containing antibiotic resistance cassette. Compared with the wild strain the growth curve of the deletion strain
had no significant difference and the rubbing ability significantly decreased and the phenotype recovered after
complementing the gene cluster. Conclusion The fim family genes of Acinetobacter baumannii Ab4294 is success—
fully knocked out by homologous substitution of linear PCR fragment containing antibiotic resistance cassette which
encodes the product involved in the motile movement of Acinetobacter baumannii.
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