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Abstract: To study the drug resistance and biofilm-forming ability of Staphylococcus aureus (S. aureus), 70 strains of S. aureus were used
as research objects. Their drug resistance spectra were analyzed by the paper diffusion method, while their biofilm-forming ability was examined
using the Congo red plate test and crystal violet staining method. The biofilm formation related genes were detected by PCR, and the relationship
between the drug resistance spectrum of these strains and their biofilm-forming abilities was analyzed. The results showed that the
drug-resistance of S. aureus strains was more severe, of which 97.14% were resistant strains. All the strains could form biofilm, and the strains
capable of forming biofilms with strong, medium and weak adhesive strength accounted for 71.43%, 18.57% and 10%, respectively. The
detection rates of biofilm-related genes, fnbA, fnbB and clfB, were 57.14%, 20.00% and 44.29%, respectively. The strain with strong
biofilm-forming ability had a broader spectrum drug resistance, and exhibited statistically significant (p<0.05) differences in the resistance rate to
linezolid. The multi-drug resistance and ubiquitous biofilm of clinically-derived S. aureus have become a source of food safety hazards. The
research results provide a theoretical basis for controlling S. aureus infections.
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Table 1 Biofilm-related gene primer sequences

AH FEERAT (53) if{
GATACAAACCCAGGTGGTGG
fnbA 191
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ACGCTCAAGGCGACGGCAAAG

mbB 197
ACCTTCTGCATGACCTTCTGCACCT
CCGGATCCGTAGCTGCAGATGCACC 1000

GCTCTAGATCACTCATCAGGTTGTTCAGG

13.5 ittt
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Table 2 Clinical strain background information

I E %k #E HeA81/%
Sk 22 31.43

IR MR 22 3143
H 26 37.14

. 3 35 50.00
+ 35 50.00

<1 A 25 3571

e 1 A~1 4 25 3571
>1 % 20 28.57

o Fid 51 72.86
PR v en 19 27.14
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Table 3 Resistance of antibiotics to Staphylococcus aureus from different source sites

Wtk (S, XFTAHUAERGUEO PRk (R, W 1~2
FipAER) FZEMZ K (MDR, X 3 FiasE 241
ARERTUD Pl K 2 fos, FEkT 2.86% A0
SRR, 25.71% NN 2Bk, 71.43% 9% B2 TEE,
S B RIER B 2 i 21

2.3 f [ R ARRAE 4 2 R & 2RO B 2 1

il

RAEFHE At E RIRAME i 25 /% FAE/% BUEE % pii
iR 8.57 0.00 22.86

Tl ) F e e ik 8.57 0.00 22.86 >0.05
# 10.00 0.00 27.14
PR 8.57 0.00 22.86

=S AT St 429 0.00 27.14 <0.05
# 8.57 3.00 24.29
kiR 1.43 1.00 28.57

RIS RKEE Sk 143 1.00 28.57 >0.05
H 0.00 2.00 34.29
i3 5.71 1.00 24.29

AR 5 KAV E Z-ikih 7.14 5.00 17.14 >0.05
H 8.57 6.00 20.00
PRk 12.86 3.00 14.29

ke k Sk Fbrdak Sk 10.00 6.00 12.86 >0.05
H 14.29 4.00 17.14
i3 18.57 3.00 8.57

KIRH B AMEE St 15.71 9.00 2.86 >0.05
H 18.57 10.00 4.29
i3 30.00 0.00 1.43

e ikl 30.00 0.00 1.43 >0.05
PP # 35.71 0.00 143
PR 21.43 0.00 10.00

Ko AR ikt 24.29 0.00 7.14 >0.05
H 28.57 0.00 8.57
PR 10.00 0.00 21.43

B-H B YR AL I AR okt 10.00 0.00 21.43 >0.05
# 18.57 0.00 18.57
PR 0.00 0.00 27.15

AB KK HEEE Sk 0.00 4.00 25.71 >0.05
H 0.00 10.00 26.00
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Table 4 Resistance of antibiotics to Staphylococcus aureus from different ages
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=S A 1 A~14 7.14 2.86 25.71 >0.05
>] 4 2.86 1.43 24.29
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>] 4 8.57 2.86 17.14
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>1 4 10.00 571 12.86
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PR S AMEE 1 A~14 20.00 10.00 5.71 >0.05
>] 4 15.71 8.57 4.29
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Fig.4 Relationship between the source of Staphylococcus aureus
and the ability to form biofilm
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Table 5 Relationship between drug resistance of Staphylococcus

aureus and biofilm formation ability

AMBIE  wH v B

REDN 3 saen  mpy k&g, P
N 17.14 429  50.00
FEaFE —+ 286 0.00 1571 >0.05

+ 1.43 000 857

- 2429 0.00 47.14

F| e ft ++ 0.00 0.00 1857 <0.05
+ 143 000 857

. 143 429  70.00

. A

1

RKEE 143 000 17.14 <0.05
000 143 857
N 17.14 1571 3857

FAVE + 286 143 1429 >0.05
+ 000  0.00 10.00
++ 6714 000 429

HEE ++ 1857 0.00 0.00 >0.05
+ 10.00  0.00  0.00
++ 3000 1143 30.00

Sk erkak ++ 429 714 714  >0.05
+ 286 000 7.14
-+ 38.57 2571 17.14

AMEE + 714 571 571 >0.05
+ 714 000 286

S 000 2143 50.00
FEEE ++ 000 429 1429 >0.05
+ 000 286 7.4
++ 5286 000 18.57
R G ++ 1571 000 286 >0.05
+ 571 000 429
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VAT FAR ++ 571 000 1286 >0.05
+ 286 000 7.14
AT R R AT ER R N AR RN 29 M S T AR
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Fig.5 Relationship between biofilm-related genes and their
ability to form biofilms
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