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Study on the relationship between biofilm formation ability and virulence of various
drug-resistant strains of Staphylococcus aureus in bloodstream infections”
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Abstract: Objective To explore the relationship between biofilm formation ability and virulence of vari-

ous drug-resistant strains of Staphylococcus aureus (SA)in bloodstream infections. Methods A total of 42
strains of bloodstream infection SA were collected and identified and tested for drug sensitivity using the
BDM50 automatic bacterial identification drug susceptibility system. The biofilm formation ability was deter-
mined by crystal violet staining. The virulence was evaluated by detecting extracellular lipase, extracellular
protease,and hemolysin,as well as conducting a toxicity test with Galleria mellonella larvae. Results Among
the 42 strains of bloodstream infection SA,there were 16 strains (38.10%) of methicillin-resistant Staphylo-
coccus aureus (MRSA). Among the 42 bloodstream infected SA strains, 25 strains (59.50%) had the ability
to form biofilms,among which there were 18 strains of methicillin-sensitive Staphylococcus aureus (MSSA)
and 7 strains of MRSA. Among the 42 SA strains with bloodstream infection,37 strains (88.10%) produced
hemolysin, 18 strains (42. 90%) produced extracellular protease,and no strains produced extracellular lipase.
The Galleria mellonella larvae toxicity test showed that MRSA had stronger virulence than MSSA. Conclusion
Compared with MSSA,MRSA has a higher proportion of extracellular enzymes produced, stronger virulence,
and relatively weaker ability to form biofilms.
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HL 3k 1% | Bio-Rad PCR % i i 1% & 48 (3¢ [ Bio-Rad

NHED .
1.3 FEk
1.3.1 Ziyaudidse i BD Phoenix TM M50

4 B AN S E UL R Sl B Y 82 P
Yo /R B A MR AT 4 S AR A 35
e P 0 S 36> 3 A o Ak Ph 23 (CLSID 2019 4E bR e 1 &
AT A5 ) 2 B, R A R 25, T 4 B Bk M SA
ATCC29213,

1.3.2 AR mREE M E (1) # w42 B
SA Jr B 2 Fp Tl F M. 37 °C K5 3% 24 h, BRECER
D H V% THEIR 37 °C,220 r/min TH53E 24 h, HR
BLA 1. 0X10° CFU/mL M EW . ()4 mEga.
25 d 5 T R0 40 B A T B, T DL A B 4 A O g
[N ES G RUR 5 S LR Y N R Sl U 1 3 o S 3 |
A I R R R L LB B I A 0 R RT LA R 0k
BB L DT P &R Y 40 R AS B g o, BRI 8 0t
g5 gLt nT DL T A A R R R R R, 2 R

“H HH R

Y () 5 152 BOCERL T JEIT 8 . 96 fLAR B AL A
i B 1R 200 L, B3 #R 43 5480 3 AN F AT AL - 7] B 33 57
TCHN TR (1) A B FRAE A 2 A IR L 37 CHPEEIR T
24 h J5 35 B W, TG TR W R 22 v 3R S T (PBS)
VEVRWE A 3~5 WL BT A EEE E 15 min, BT
JH 0. 12845 B 2 W e €4 5 min, JCH PBS i %8 I i
TOERES AXT B I A 33% MUK 2 R % W
37 CHE# 30 min; 7€ 570 nm KT, F B bR 300 2
96 FLAR P R W % B A . S AN [ AR ) IR R g
JITBIFRAEDNT < DA2S (6 BRVE by BR 4 X R, 3 2 B 1
B9 2 £5 R FERRAE (Do) B  H LAE 3 25, (15
AW BB (D> 2 X De) s (2) 55 4= 9 % 1 bk
(De<<D=<<2 X Do) ; (3) LAY I Btk (D<<Do) .
1.3.3 “FAEDIE SA ¥ 2 (AN 1B A 7
BEME T ARCR R T I E U 0 R L B R A 057 A2
T 00 5 B AN EE . = TR H I R S AR T E A
Wi . RS W B 2 L 1% Ak I Y T T 1 b T i S
e TSB B 4= W3 -4 fn TSB =T 1R H il g #e I
FE 29 3 min, R BTG IR RS 5 F AROICT
37 CHHIRIEFAAIESR 24 h 5= T FHCE 48 h,
W22 T 75 A K

1.3.4  SA XRESIEL B3 R (D B AR 5E
A B B R I a5 . DA HY 4R P PR 4 B 68 A
BRPA (MRSA) 1 H & 74 bR Bk 4 B 68 3 4 Bk A
(MSSA) & B HLEkIE 1 Bk SA L& 955 43 il FH 2 30
e BT Y A B 00 Al L 55 R 24 bR 4 0l Pk R
DR VE R 2 RS, T HE IR IR 5 o ik
i R 3% (37 °C L, 220 r/min) . I PBS i Be il 4 4>
WAL . IRk 9 4. Bl 8 Hahdu, 3t 72 H4)
W, BEPLIEHCR 2 Bk SA B E 4 DR, 535
HEH 10 pL W E SN 1.0 X 107 CFU/mL, 1. 0 X 10°
CFU/mL.1.0X10° CFU/mL.1.0X 10" CFU/mL HJ
W . S5 —d R4 NS 10 pL A PBS 22
R Ay B X R A A 4R A B R VR R O [ A
oAb 55— 3%, B2 Fh 58 56 09 R 0 I 4 HUBCE T — kb
To B B R R SR ,37 CFE 72 h, 4 8 h 4%
IRV ENEESE NN v F SR G ORI i & S 1 P U o
A7 M4 PR e 5 A dl B R AR B . (2) R R &)y e 5
PRI o A B AR B T . PRV A T R RO A
V% BIM 4 1. 0X 107 CFU/mL.1. 0 X 10" CFU/
mL.1.0X10° CFU/mL,1. 0X 10" CFU/mL ¥k & {&
BRI A B0 45 SR L Pk 16 ME R A8 9 R B IR 4 R AT
R, AWFFALTE 42 Bk SA F1LLZS 1 % IR AE Ry B 44
XPRESE 43 41, RF 4 8 H4 i, 42 #k SA 435 MRSA
I MSSA, & R4 AR Fh 10 L S5 3 vk BE T I, B
PEXTREVE ST 10 L A JCTHE PBS ZEvhifk . 45 H 40 %
RIS [F] Ah AR PR B AR A . 422 L i &)
E 37 CRRE AL SR 72 h, BFR 8 h WA 1 K4S
Ho RS 4) A FE T bR o A AR SR A SO0 B AR R



ERRhEFLEF 202547 A% 46 5% 14 Int ] Lab Med,July 2025, Vol. 46,No. 14 * 1755 -

. &

1.3.5 MRSA,MSSA HIWrbr i X2 i 5 bR i 24
LT T SR K PHE RS SA, MRSA il 2 1R
2004 473 [ I R 55 50 = ofE 1k 22 5% 2 72 Sk A Vg
T U EFEATRI MRSA, PRHCSAAS T 7%, 94 5 &
WM EE N 0.5 RN, A A T M-H F 4.
W 130 pg SKALPE T 487, 78 37 'C FHi % 24 h W4
SO, SLTRVY TR 0 R AR S R A H R <
19 mm H5%E K MRSA, MSSA 55 B-P4 Bk e 25 i
245 W) SRR Y 4 T 00 R A BR R AR L SR TRVE T AR R K
PLME B EA =22 mm, kM7 T MIC ¥, MIC
H<<4 pg/mL. IfIRE X ERREIER(MSSA),

1.4 Sitsfabs R SPSS22. 0 483 4k k47 %k
AL, FFAIES AT ERRLL 2 +£s w47 ¢
K56, B8R LA BN o R KR AT X R P <<
0.05 RAnEFAEGRIT¥E L.

2 % ES

2.1 IWIRATES A2 BRI RS SA Wt 251 8 42
PRIM G SA BT 25 Yt 2515 % W2k 1. MRSA Hil
MSSA X FHRHRNYE WAR K KRER AHEE. L
MERM R, Z 5 A 51 2% 8 L (P<<0.05),

W 2,

*1 42 BRI BEEE SA HEXTHAMTWH R ()]
WY U iiif 25
HRR 2(4.76) 40(95. 24)
BN R 36(85.71) 6(14.29)
lLIEZ3-S 29(69. 05) 13(30.95)
RRER 39(92. 86) 3(7.14)
FARS 3 23(54.76) 19(45. 24)
AR R 26(61.90) 16(38.10)
7% W g 42(100. 00) 0(0.00)
BERT 42(100. 00) 0(0. 00)
N EE 42(100. 00) 0(0. 00)
PP 4 -t g Y I 42(100. 00) 0(0.00)
) A F- 39(92. 86) 3(7.14)
1o KT BEC B R 41(97.62) 1(2.38)
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- " s 56 h 4.00+3. 29 5.62+2.58 .68 0.11
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IncRNA SNHG1/miR-340-5p/PTX3 {5 518 &
EMEREERMA R EHFHR

kOFE RIS, FRTF
1LLAZALERMBAF, ) AEAZE 523000;2. FEMLMEALERMNBAF, ) AEAZE 523000

 E.BH Wi k#3E%A RNAUnRNA) # 4= 5 F RNA 5 £ A B 1(SNHG1) /# ) 4% 4 4 8
(miR)-340-5p/ E AR & G 3(PTXD T @K M BERLA RS P, Fix @ATERAELE PCR
# SNHG1.miR-340-5p & PTX3 EMBAL BT AR AR A S REBR G EmIe 2 P REKFE, A A
siRNA A& SNHGL, Al 3 2 2m fe 36 75 8 == Fo S A5 B AR M 09 % om . R L K B4R 4 5 30 3038 SNHGI
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Mechanism study of IncRNA SNHG1/miR-340-5p/PTX3 signaling
pathway in osimertinib resistance of lung cancer”
ZHANG Lu',ZHAO Wenli® , HE lingwen® , XU Chenyu®
1. Department of Medical Oncology »Dongguan Donghua Hospital . Dongguan ,
Guangdong 523000,China ;2. Department of Medical Oncology s Donghua
Hospital ,Songshan Lake ,Dongguan .Guangdong 523000,China

Abstract:Objective To explore the mechanism of the long non-coding RNA (IncRNA) small nucleolar
RNA host gene 1 (SNHG1)/microRNA (miR) -340-5p/pentraxin 3 (PTX3) signaling pathway in osimertinib
resistance of lung cancer. Methods The expression levels of SNHG1, miR-340-5p and PTX3 in lung cancer
tissues,adjacent tissues and osimertinib-sensitive and resistant cell lines were detected by real-time fluores-
cence quantitative PCR. SNHG1 was knockdown using siRNA to detect its effects on cell proliferation,apopto-
sis and osimertinib sensitivity. The dual-luciferase reporter assay verified the binding relationship between
SNHG1 and miR-340-5p,as well as between miR-340-5p and PTX3. Western blotting was used to analyze the
expression changes of PTX3 protein. Results SNHGI1 was highly expressed in lung cancer tissues and osimer-
tinib-resistant cells, while the expression of miR-340-5p was downregulated. SNHG]1 inhibits the function of
miR-340-5p by directly binding to it and releases the negative regulation of miR-340-5p on PTX3,resulting in
the high expression of PTX3 in lung cancer drug-resistant cells. Knockdown of SNHG]1 can increase the apop-
tosis rate of drug-resistant cells,inhibit the ability of colony formation,and enhance the sensitivity of cells to
osimertinib. The miR-340-5p inhibitor upregulated the expression of PTX3 in lung cancer sensitive cells. Con-
clusion SNHGI as competitive endogenous RNA inhibition of miR-340-5p, thus raising PTX3 expression,the
drug resistance of lung cancer cells, SNHG1/miR-340-5p/PTX3 shaft may provide potential targets in the
treatment of lung cancer drug resistance.
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