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Abstract: [Objective] To explore the effects of low-concentration erythromycin on protein
expression, cross resistance and capsular polysaccharide of Streptococcus suis, so as to lay a foundation
for further studying the effects of low-concentration antibiotic growth promoters in feed on
microorganisms in the environment. [Methods] After S. suis was exposed to low-concentration
erythromycin, key differentially expressed proteins were screened by iTRAQ. At the same time, we
measured the cross resistance of S. suis and the content of capsular polysaccharide. [Results] A total of
181 differentially expressed proteins were identified, accounting for 12% of the total identified
proteins. In order to adapt to the selective pressure of erythromycin, S. suis changed the expression of
its own proteome. Most differentially expressed proteins were involved in catalytic and metabolic
processes, and they belonged to membrane proteins. Among them, 13 ATP-binding cassette
transporters, 3 ribosomal proteins and DNA gyrase were up-regulated, while 8 capsular polysaccharide
proteins and DNA polymerase [V were down-regulated. When S. suis was exposed to low-concentration
erythromycin, it revealed cross resistance to a variety of antibiotics, whereas there was no significant
change in the content of capsular polysaccharide. After elimination of erythromycin, the drug
sensitivity recovered. [Conclusion] To adapt to the selective pressure of low-concentration
erythromycin, S. suis up-regulated the expression of multidrug resistance efflux pumps to increase the

levels of ribosomal protein and decrease the levels of capsular polysaccharide protein.
Keywords: Streptococcus suis; erythromycin; drug resistance; capsular polysaccharide
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Table 1 iTRAQ identification of key differentially expressed proteins

Accession No.  Proteins Fold change®
G7RZWO Sugar ABC transporter permease 1.13
BOWYDO ABC transporter ATP-binding protein 1.13
A4W271 ABC-type polysaccharide/polyol phosphate export system, permease component 1.17
G7SABS ABC-type metal ion transport system, permease component 1.21
G7RZK1 ABC-type multidrug transport system, ATPase and permease component 1.17
G5L1X6 Maltose/maltodextrin ABC transport system permease protein 1.16
BOWYC7 ABC transporter related protein 1.12
C5VXWO0 ABC transporter permease protein 1.12
G7SJF4 ABC transporter related protein 1.16
G7S5E2 Cobalt ABC transporter ATP-binding protein 1.13
MI1VDL7 ABC transporter permease protein 1.35
G7S5E3 Cobalt ABC transporter ATP-binding protein 1.13
G7SD52 ABC superfamily ATP binding cassette transporter, membrane protein 4.20
G7SDX6 508 ribosomal protein L7/L12 4.57
C6GNLS 30S ribosomal protein S21 1.13
A4VYR7 30S ribosomal protein S11 1.24
R4NVKS5 DNA gyrase subunit B 1.17
KOFG35 CpsR 0.73
M1VIJI3 Glycosyltransferase 0.78
MI1VRIS Nucleoside-diphosphate-sugar epimerase 0.83
M1VKS55 Glycosyltransferase 0.57
G8DTL7 Cps1/2H 0.30
E9NQ13 CPS16F 0.23
M1VRH4 Putative glycosyltransferase 0.86
E9NQ29 CMP-N-acetylneuraminic acid synthetase 0.59
G5KZN4 DNA polymerase IV 0.50

% 1/4 MIC erythromycin treated vs. non-treated cells.

http://journals.im.ac.cn/actamicrocn



1848

Yang Yanbei et al. | Acta Microbiologica Sinica, 2022, 62(5)

G7SDX6. C6GNLS Fl A4VYR7) I-i#5%1k, DNA
MIEBF(1 4~; RANVKS) BEZEE, JEMRLhE
(8 4~ ; KOFG35, M1VJJ3, M1VRI8 . M1VK55 .,
GS8DTL7. E9NQI13., MIVRH4 F1 EONQ29) i
Fik, DNA BAWHV (1 15 GSKZN4) Nk,
23 EEZESENE

K PR -4 3 20 7 Ab FEEH (1/4 MIC 2155
)M HRZH (L4l R) LW & &, L ODyoo
WS S SRR 22 W 5 . S5 R, 1/4 MIC
CLA R IR R BRI IR 2 S R R
HHH BT GE 12422 5(P<0.05), {HIEAE L 05 &
KR KIREAEE 3),
24 AZXNMWHAMN

R R R B 5 S R GRS
10, 15 F8) LR R RIBR S 25 AR)XT RIRPIERE
PR | AT PIAR | I E R
MIC. 4R EIR, RN KA NBELEI AR
(LIER . MTHER. BRER), WAL
KHAERRIIER . BER. ZEER), 59
WS i i S P A 2R (i R VD AL ) 1 24 ) AU 5 )
HEZH AR b 2% 5B 5. (P<0.05). R HiE %
HIAS ST 2454k« 15 RIS IE R 3G R 5, 15
SRR 0 25 W SR 5 ) BR 2 AR L 22 5 ORI i
(P>0.05). 155 BARXTHTA R 0 BUS M  ER A2

FF AR MRS (E 4).
3

SEHEBRTR A VAT L1 R R BEE R , 13 4
ABC ¥iz#5 11 FiMZIL, #HENX L ABC ¥ 154k
19 e B 40T £ FE i 245 19 = sh A fE. 13 4
ABC ¥z A BlRE, n] R8T EUEHERR A
Xt ZRPHUAE R USE R R, PR A X 2,
Hrp ABC ML 255512 R G (GTRZK) B B IS
JEANTH Z2 245 0 E S AMIER , B T 40 g —Fp
BEAHLEIY, ABC HAE ATP 454 &fkialk

3.1
3.0+
g P e S—

2.8}

2.7 L L

0&2 *OQQ
0\% N
& &
& <&
S

3 ERZESENE
Figure 3 Determination of capsular polysaccharide
content.
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Figure 4 Cross resistance of macrolide antibiotics (A), aminoglycoside antibiotics (B) and quinolone antibiotics (C).
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