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Transcriptome analysis of exogenous glycogen availability
regulating gene expression of Streptococcus suis
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Abstract: [Background] Carbohydrate is closely related to the colonization and pathogenicity of
Streptococcus suis in hosts, and the glycogen released from host cells may be an important carbon
source of S. suis. [Objective] This paper aims to analyze the effect of exogenous glycogen on the
transcriptome response of S. suis, especially the virulence genes. [Methods] The virulent S. suis type 2
SC19 strain was cultured in the glycogen and glucose medium, respectively. Through high-throughput
transcriptome sequencing, the effect of glycogen on the metabolic pathways and virulence genes of S.
suis were identified and analyzed, followed by verification through in vitro experiment and challenge
test. [Results] S. suis grew well in the medium containing glycogen as the carbon source. Transcriptome
data showed 908 (46.07% of the whole genome) differentially expressed genes under the glycogen
culture condition, with 501 up-regulated and 407 down-regulated. Enrichment analysis revealed that
glycogen affected a wide range of basic metabolic pathways in S. suis, but the glycolysis pathway
remained stable. The expression levels of 30 virulence genes significantly changed. In particular, a
series of known and important virulence factors, such as SLY, ApuA, and ArcABC, were highly
up-regulated (fold change>20). Moreover, results showed that the hemolytic activity, adhesion, and
invasion of S. suis cultured in glycogen significantly enhanced, and that its virulence to the tested animal
model predictably increased. Thus, it was confirmed that S. suis responded to glycogen and glycogen
regulated the pathogenicity of S. suis. [Conclusion] Exogenous glycogen significantly affected the
genome expression profile of S. suis. Such response to the carbon source suggests the adaptability of the
bacteria to the changing habitats and the close relationship between the carbohydrate and S. suis
pathogenicity.
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— B BRI AR A W AT b 4 T ARt T 0 RE B A
JLE, BT 5 AR AN R A 25 A BB B
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57 B REZ RIGER SIS P CR,
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PRI PP A . Ferrando RS L1R% 5K I 16 5%
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FREHEIRTT, AT Sk b, R TER
5 3% 3k J I R B R R I L R 440 L 1% 75 B
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BEERFE R R, REBERRTE 28 1M N B2 40
BB, FFAEIME TP A 0G . 3, A
B, AR, Bk AR R AP
FEAE F MR A B E AR A b, (R
T HAB SRS E PR o PRHEN, ARy
WA, BUE ST AN M R R 1 S R R
HERR T B RIEY . BEEE—EREM . &
JE AL REY), R AFShP AN F 20 H
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1.1 ##d
1.1.1 E#k

JEEEERTA 2 RIS EEE SC19 T 2005 443 5
PO A8 R B R B X ke R i de
A K2 B ) B 2 e A M sl A ) 2 1) 5 B A 5
0 % PR
1.1.2 EFHFE

[ 2 R K S BUIR (TSA) R E F ik K&
P (TSB), BD Difco 24,

Ferrando “5iliid— RINAERK AU,
Y BR TR TR AR FE AN IS 0 A5 SR R 1 52 A B 5 S
(complex medium, CM)HAEKAR, K55% 13 h
JE AP A ZEAR S BE (ODgoo 9 0.25-0.30), PR ]
VE R B BR B AR RS2 6 1 3Rl 72 10 oM
BiR i (g/L): IR R 10.00, [HRAK S 2 1
5.00, BEEERE 5.00, E LA 2.50, FRE 0.06,
K& R 0.17, pH 7.0, #% 1:100 [ 5 AR R L s
TR AT RE SO B CM 8% 37 3 R 85 97 M B BR
R T R
1.1.3  EZERFFLEE

Trizol Total RNA Extraction Kit, Invitrogen
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/3#]; PrimeScript'™ 1st Strand cDNA Synthesis
Kit, AV LTREOKIE)FRAF; AceQ qPCR
SYBR Green Master Mix, & i MERE A YIRS
AR &AM, BERHEEY, BD Difco 24
w5 AR A G O F RN BER), BT d 2=
A TREM BT B B JORR LT 42 i,
DA ARG RA A ; DMEM &bk
| R4 MIE, Gibeo AFl; HpA BN, A
TAEY TR RO A RAR . A4,
IR A BRAE ;&R VRO,
JIRRAEY BT R I A BR A | AR 2 r1 i
AL, Eppendorf 2 F]l; 2 ®E PCR 1L,
Applied Biosystems 2\ F o

1.2 AKfZ%NE

W PRI SC19 B AR 4270 T 5% 5% 814
A= MLV ) TSA BHAREFRAEPAR |, 37 °CHIR
B IR 12 hy PR TR R T 5% Ak
M35 /Y TSB W AR E R 3, 37 °C. 180 r/min
BEFRRI i BT 4 °C. 5 000 r/min .0
Oy AR CM B35 & 1% 04
FEE) CM 55 5= 5L (CM+Glu) Fl 7 1%19%%5@ CM
Ri 25 (CMHGly) sk ik i, 4 3 % L 1:100
FIRFL L B e X CM R # 3,
37°C. 180 r/min §R¥% 5535, M 1 h BURE, 78
600 nm P S5 I T A B WO FE (B (ODeoo)
1.3 FRANF(RNA-Seq)

e 1.2 PRk G 3R 5500, o SC19 Btk
SR T CM+Glu il CM+Gly 5383,
37 °C. 180 r/min ¥& % % 3% 2 *HEUAE K (ODeoo
254 0.5), B # T 4 °C .5 000 r/min Z.0> 10 min,
AR TR HEA TG S 2N . TRTARCHE i 85 RNA
e, gtk . FEZ A, T Illumina HiSeq
WS % SR T ROR 5 o i ] FASTQ
¥ ARAE IR B, R FastQC (http://www.

bioinformatics.babraham.ac.uk/projects/fastqc) X

10 min,

™ HLECHE AT B R A T AN AR A s
Bowtie2 (http.//bowtle-blo.sourceforge.net/lndex.
shtml) 7 2% FEN AR T, K B4 19 e
Jo £ 0 04 LG Ok B 8 i R w2 SR A
(GenBank & 3% 5 & GCF_000026725.1) |-,

1.4 EZEFRREERSH
i 14 HTSeq 0.6.1p2 %44 (http://www-huber.

embl.de/users/anders/HTSeq) X} £5 # ity i1 17 3 [A]
FRiKKFEmHr, SR)EKH DESeq (V1.18.0)
XP L R IB AT 22 R b, ik 2E R R IA AL
ANy RIXEEIE R Logs [fold changel>1,
FHE P<0.05. RJH R IEH ggplots2 F A2l
2= IR I KO
1.5 BRELSH

R 07 326 AR A5 1 25 2 A 25 S R AR BRI, Al
FH R1E 7 Pheatmap 3 {4 % J R RIS (i 7R 4 7 30
i) AT . R A Euclidean ik IR RS, 2
WERE KB LT RS I WEGO At
(http://wego.genomics.org.cn) i FIr 43 22 57 3 [K
1% Gene Ontology (GO)EHE A0 451~ 5%
HEENFENESEFEEE, JFUEAN R
MM E, R ILA AT 2 5 R B 8 2%
BEHEMSLH., ®AiHE Kyoto Encyclopedia of
Genes and Genomes (KEGG)E & %E, FHiT&1
KEGG pathway 4[R2 9% b AL 5 125 73R8 5L
BH M E 25 5 RN EE S 5 AHE
RAME S IR B A o 5, RATE
JUAAr o3 A58 2 S B TR i 2 4 g s
1.6 ERFIEERNIE

K A S B % Ok E & PCR  (real-time
quantitative PCR, RT-qPCR) ) J7 3% fa i oy %
10 AN JE PR A 2 SRR Y-, B0 A sy 2H 000 170 v 5
PEo M4 NCBI A B3 BEBR A 42 2L R 20 7 51
Wil RT-qPCR FEM51¥IGER 1), SIHRIEIR
P KB KR A BRA vl 6 . 218 cDNA &
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Table 1  Primers used for RT-qPCR assays

S 95 LI 44 B W=tk I Ek 2]

Gene code Gene name Forward primer sequence (5'—3) Reverse primer sequence (5'—3")
SSUSC84 0249 adhP CCAGCTCAAGCAAGTTCTATC GCAAGGTTTCCAAGTCCA
SSUSC84 1871 apud ATCGGTGGAGGTCTTGTG CTGCCTTGATACGCTCTGT
SSUSC84_1262 AAACTCAATCCAGGTGTTCC GTTCCCAAACTTCTTCTCCA
SSUSC84_0917 glgD ATGGCGTGACAATCAAGAG TCAAGTATGAAGGCGAAGTTT
SSUSC84_0270 dnaJ CTCGTCAAGGGGATGATTT GTTTGGCACCTGAACCTG
SSUSC84_1724 msmK GAGATGGTTTCAAGGTGGAG CGATGGAAGATGGATAAGTGT
SSUSC84 0015 ftsH AATGTTTGTTGGTGTCGGT GAGTTGGTTGAGGGTTTGTT
SSUSC84 1959 gidA GCCAAACCACTTTTCATTCT CTGTATTGCGACCTTCTGG
SSUSC84 0671 mrp ATCACGCTATGTTCTTGTTCC CATTTGTTCCTGGTGTCGT
SSUSC84_0092 rpmJ GAAAGTAAGACCATCGGTCAA GGGCAAATCACCATAACAC
SSUSC84_0376 cysK AAAATGGCTGGGTTCCTT CTGCCGAAATACCTTGGA
SSUSC84_1079 citZ TGTTGTTGGCTATTCGTGAG CGCTTCATCGTCTGTTCC
SSUSC84 r0001 16S rRNA ACTCCTACGGGAGGCAGCA ATTACCGCGGCTGCTGG

BRI S, B2l K I A T R R
RNA 0% 5 i, ¢cDNA ., RT-qPCR 2 i & %
(20 pL): 2xSYBR Real-Time PCR Premixture
10 pL, PCR H5 b, THE5[4(10 pmol/L)
4% 0.5 uL, cDNA £ifx 1 pL, RNase free ddH,O
8 uL. JZ W 4544 95 °C 5 min; 95 °C 15 s, 60 °C
30s, 40 MEFR. DL 16S rRNA JE[FAE Sy 23
P, SRA 279 o by sk U B i S
mRNA FX}FikH .
1.7 Bk

¥ SC19 Wtk 43 5l 4 T CM+Glu #l
CM+Gly B35 5, 37°C. 180 t/min 1% 1557
ZEWEUAEREHI(ODeoo 24 0.6), 48 1 mL 15
FWi, T 4°C. 12000 r/min 0> 5 min, B I
H 100 pL #| 96 fLiskfLtkd, BAFEM S
5 ANEE . ATRERKUER LA, FoH Ak
2%ZTL A M, B 100 pL AR B, 37 °C
WEE 2 he RVEMIEALARTE 2 000 r/min 5514
TG 10 min, 5 A #2609 21 4 MO VE 2 AL
iEo B 100 pL EIFEETIY 96 fLifLik
FE 550 nm I KA1 I AR 4 W BE AR R
O 2R T VR R A S B X R

1.8 FMIERANRE

¥ SC19 Witk 70 Al ¥ Fh T CM+Glu
CM+Gly ¥ g%, 37 °C, 180 r/min IR 537
EXEAERKIA(ODgoy 2978 0.5), AP ERT
MiEH) DMEM =i SR BLpk i . Rk, #
PRV B JH %2 2 1x10° CFU/mL . 7 535 B 1<
B A MNPTOHERN T 12 LA I TR,
ALY 1x10° AN/AL, Franpenb e, 52
JEANME TR, BFLUIMA 1 mL EREER, T
37 °CHEH 2 he RaFHE BIEW, HIJCH PBS
VERANAE 3 Wk, BFLINA 1 mL JoR ddH,O %4
i 2R B o F%F A4 L 2R i A B AR BRI IR AT AE TSA
Al b, 37 °C $53R R, AT A4 Py
B A0 T A B SRR A R N
FIANTE R AL, TEAMIEMANEVER 2 h 5, AXE
PBS VLA, FEFLINALHRE N 100 pg/mL &,
NHE %R R DMEM 3R, 37 °C R 2 h,
FATCH ddH,O i, #E1rssssitde B
HIE 3 MEMER .
1.9 HKERAE

I . (Galleria mellonella)VF fy ZUR 1 8% Y
SR, BRI &% . SRS s, it
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VITERE BAREL(3T O N TS5, I nl s
AFHESC I S R PR . YT, B R
T 280 e se, mKmFFE . 4
WO EERE . A BREERR B AU BERR 2
DRIt , AN B 93 e 3 oA Ay i TR TR SRR 8
AR 60 HEE M E AR 0.55-0.65 g ZIA],
BENL> I 6 20, 44 10 K. 4 SC19 Hfk4EFfh
F CM+Glu fl CM+Gly 35t , T 37 °C.
180 r/min 514 T #i% 3% 15 57 2 X B A K I (ODsoo
2574 0.5), T 4 °C. 12 000 r/min &5.0» 5 min Y&
LR, FJCH B KRR, TR A
PRERACKE A B THEE Z ODgoo 9 0.1, 1ENE
FIE A (high dose) . AkEEff TG A= FEER 7K
W WIRTE R 10 £% )5 1E AR50 it 3 A i (low
dose) . 7E = 77 1t 20 AR i 28 vp L £ A AE 100 °C
FKE 30 min (AR XTI,
05 2R 2 R A e 20 A R R TS 20 pL
FERD o A LI HUBCHE 9 em TR BRI AR
T 37 °C HIRAE P L EYEESE 7d, I RAATE S
B, 2l e A2k

2 BERXR504

21 HKIELE

SRy DN 7 i BR AT 75 BE R FH A OB B A Sy
BRUE, SRS 1% E R 1%8 28 CM K%
FEE TR ER BT SC19 Hitk, R CM K3
FEEEFE SC19 VR MM IR, 4551 BoR(E 1),
SC19 REMS M I R 3L h A= K, T ELAE X 50T
W 55 A R R AR A R M 2 — 3 AT
KR, BEIERE IR SC19 19 ODgoo 1H 5 T4
PSR RO BARR U0 I e Bk TR W I A Al U
s RSP BB A K R AT
22 ERREERESNER

R T RGN UG JE A B R B R A S
B2, FH CM+Glu F1 CM+Gly 5558543 5115 7

- CM+Glu
0.8 | © CM+Gly
—+— CM

7 (h)

Bl 1 JE#KE SC19 ERRKREFRZHTH
e i E5

Figure 1 Growth curves of Streptococcus suis in
different carhohydrates.

SC19, BABE 3 AEE, PO B4 KR40
FIEI RNA, ARG HATER SR Y o H i )E
) 6 A% sk A5 430 i Bowtie2 FFBR 5T
A EEBK TR SC84 JEIK 4 , Fir A A i 1 AT e S5 3]
SN F, i HBSERERT 97%, XRME
Pk SC19 my%e s BRI, P TIRZL0 T,
LEXT 2 BSR4 T SC19 5% sk 2l £
i 16 22 S RN EE I, il L, SR aE 2
PR o GBI AU s, SR E] 908 A
ZESFERINIE, TERLEHA D 5L 46.07%, H
H 501 A BIEERIE, 407 DT IMERE.
23 ERRIEEEN GO EESNER
XPARAG B 22 S5 KGR HL I AT GO IE R AT
HAFF] 696 1~ GO Theei ke, H el
(biological process) 425 ~. 4H}IZH 53 (cellular
component) 37 > F143F it (molecular function)
234 A~ WiE 3 Fron, ZERFEENETAYd R
2500 2 A 0 FE (metabolic process). A
ML i 2 (organic substance metabolic
process) . P E L FE (primary metabolic
process) fI 40 g 1k #2 (cellular process)5s, J& T4l
MO H 533 2 10 AT Al (cell) . M AEER 43 (cell
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2 EFREFEEMNLE BN ARER-DER, ZERR BRERERERE, ORI RE
KPR, REFRIERE 22 R RIRER . WA 2 HRA =R EE; B4l P=0.05 HH
Figure 2 Volcano plot of differentially expressed genes. Each dot represents a single gene. Red dots

represent the up-regulated genes; Blue dots represent the down-regulated genes; Gray dots represent stably
expressed genes. The vertical dotted lines in the histogram indicate the 2-fold gene expression threshold; The

horizontal dotted line indicates the P=0.05 threshold.

part). J&(membrane)Flffl P (intracellular)5§, J&
T 1 P fe or 28 10 3 26 M 1k 15 E (catalytic
activity) . 45 & (binding) . A VLI tL W 45 &
(organic cyclic compound binding) 142 ¥k & ¥
2t 4 (heterocyclic compound binding)%5 . M GO
RS RATUFL, ERFIIERE =L
NRE R R oK 2w AR (1K 3), SRS 5
B F A W T B KA S P A, k52
THEEEERTE )2 ) B A R RN A A
5 3E
24 EFFEEEBKEGG EENMER
PE— 20 22 S RN AL N EA T KEGG & 450
Br, KBLZESFRBENEET 131 4 KEGG U
et BB R & KEGG RfEis 3
AL 4 W TR 7 7% 1§ R 4 (phosphotransferase
system, PTS), TERY FIREREAC 13T (starch and sucrose

metabolism) . % M {4 (ribosome) . & FL M AT
(galactose metabolism) 2 4 Z IR . 5% 2 IR F1 57 5%
R 4 W) & B (valine, leucine and isoleucine
biosynthesis)&5; L& | 2 2 R RIEEKE T
KEGG fUif k4t L2 AHh ABC #%iz 1-[ATP
binding cassette (ABC) transporters], #ZAHA

WEMR L RSB R0 . VE Ry FIERHACHT . ISR
(purine metabolism)%5 (& 4), Hp, Z5KH F
RSN B =N R A B R S S R A}
(galactose metabolism, 95.00%, 19/20)., BEfR4%
Rl 22 50(93.33%, 28/30) . AFEAH AT BRBHAT
W (amino sugar and nucleotide sugar metabolism,
86.36%, 19/22) . TE M HI A (82.14%,

23/28); Ji4h, JE TREBEHAMRULERE R 46 42
SRR FE AT PR IE(100%) , FLUOR WA 4
Z % (two-component system, 90%, 9/10).
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Two-component system

Starch and sucrose metabolism
Ribosome

Quorum sensing

Pyruvate metabolism

Pyrimidine metabolism

Purine metabolism
Phosphotransferase system (PTS)
Pentose phosphate pathway
Glycolysis/Gluconeogenesis
Glycine, serine and threonine metabolism
Galactose metabolism

Cysteine and methionine metabolism
Aminoacyl-tRNA biosynthesis

Amino sugar and nucleotide sugar metabolism

ABC transporters

FDR

= 1.00
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0.50
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L DEG number
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[ X X
FRTS)
oo

®

0.4

4 BERZERFEEAMKEGG RGHEE

05 06 07 08 09
Rich factor

Rich factor /& 45 & £ 2 ZE K 2= SRR

TEREENIZIE % bR P A SRR H B LR P B R OR/IN R i B 20 Y 22 S Bk R Ry 220, B
FORZIE Y B 5% FDR f. FDR 24 Z BRI EZ 1 PE

Figure 4 KEGG pathways with the most differentially expressed genes (DEG). Rich factor refers to the
ratio of the number of differential expressed genes enriched in the pathway to the number of all genes
annotated in the pathway. The size of the dot indicates the number of differential expressed genes annotated
to the pathway; The color indicates the significant false discovery rate (FDR) value of the pathway. FDR is
the P-value corrected value used in the multiple hypothesis testing.
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Table 2 Bacterial virulence factors differentially expressed in glycogen compared to glucose

S 95 EHB IHRETER =i X RIBMGE PE
Gene code Protein  Functional description Virulence® Fold change P-value
SSUSC84 1264 SLY Suilysin Haemolysin 41.610 6 0
SSUSC84 1176 Ssa Fibronectin-binding protein Adhesion ECM 21.218 5 0
SSUSC84 0178 HPO0197 Hypothetical protein Adhesion ECM 6.3523 2.18E-89
SSUSC84_1662 PdhA Pyruvate dehydrogenase, alpha subunit Adhesion ECM 4.150 6 6.54E-76
SSUSC84 1248 AbpB Amylase-binding protein B Adhesion epithelium  120.399 8 0
SSUSC84 0269 DnaK DnaK operon Adhesion epithelium  7.087 1 2.56E-92
SSUSC84 0270 Dnal DnaK operon Adhesion epithelium  7.581 0 5.18E-75
SSUSC84 1782 SsnA Surface-anchored DNA nuclease Adhesion epithelium  4.145 2 1.49E-115
SSUSC84 0242 SadP Hypothetical protein Adhesion epithelium  2.054 6 4.96E-33
SSUSC84 1871 ApuA Amylopullulanase Adhesion epithelium  65.4359 0
SSUSC84 1248 PepD Amynoacyl histidine peptidase Subtilisin protease 120.399 8 0
SSUSC84 0555 ArcA Arginine deaminase Resistance to acidity  45.569 1 0
SSUSC84_0557 ArcB Ornithine carbamoyltransferase Resistance to acidity  68.029 1 0
SSUSC84 0558 ArcC Carbamate kinase Resistance to acidity  378.485 8 0
SSUSC84 1927 ArgR Arginine repressor Biological fitness 3.210 4 3.69E-10
SSUSC84 1086 Hepl/II.  Oligohyaluronate lyase Hyaluronidase 24.336 5 2.00E-212
SSUSC84 1399 GtfA Glycosidase Unknown 85.1852 3.91E-133
SSUSC84 0369 STP Serine/threonine protein phosphatase ~ Regulatory factor 2.118 8 4.72E-35
SSUSC84 0370 STK Serine/threonine protein kinase Regulatory factor 2.1342 4.54E-37
SSUSC84 1959 GidA Glucose-inhibited division protein Regulatory factor 0.187 3 1.54E-130
SSUSC84 0959 RelA GTP pyrophosphokinase Regulatory factor 0.289 0 2.19E-59
SSUSC84 0970 LDH Lactate dehydrogenase Adhesion ECM 0.408 4 2.80E-50
SSUSC84 0114 HtpsC Type II histidine triad protein Adhesion ECM 0.2159 3.16E-84
SSUSC84 1480 PGM Phosphoglycerate mutase Adhesion ECM 0.329 4 1.95E-75
SSUSC84 0423 DivIVA  Cell division initiation protein Adhesion epithelium  0.476 0 6.49E-35
SSUSC84 0150 GInA Glutamine synthetase Adhesion epithelium  0.076 5 0
SSUSC84 1350 Eno Enolase Adhesion epithelium  0.299 9 9.28E-76
SSUSC84 0968 SrtA Sortase A Adhesion epithelium  0.469 6 1.59E-29
SSUSC84_0569 DItA D-alanine-poly ligase LTA D-alanylation 0.367 1 4.62E-53
SSUSC84 0671 MRP Muramidase released protein Marker 0.111 3 3.11E-263

e

ECM: ZUffu4h3Ei; LTA: NgBiRERR

Note: *: ECM: Extracellular matrix; LTA: Lipoteichoic acid.
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Table 3 Bacterial virulence factors stably expressed in glycogen compared to glucose

F:H 45 Gene code HE 1% Protein  THETEFE Functional description 771 * Virulence®
SSUSC84 0502 Cps2C Tyrosine-protein kinase CPS biosynthesis
SSUSC84 0504 Cps2E Putative galactosyl transferase CPS biosynthesis
SSUSC84 0505 Cps2F Putative rhamnosy] transferase CPS biosynthesis
SSUSC84 1156 Cpss_Ipl Putative glycosyltransferase CPS biosynthesis
SSUSC84 1157 Cpss_Ipl2 Putative rhamnosyltransferase CPS biosynthesis
SSUSC84 1477 PgdA Peptidoglycan GlcNAc deacetylase Peptidoglycan synthesis
SSUSC84 0517 NeuB N-acetylneuraminic acid synthase Sialic acid synthesis
SSUSC84 0518 NeuC Putative UDP-N-acetylglucosamine-2-epimerase  Sialic acid synthesis
SSUSC84 0520 NeuA N-acylneuraminate cytidylyltransferase Sialic acid synthesis
SSUSC84 1688 OppA Oligopeptide-binding protein precursor Adhesion ECM
SSUSC84_0466 EF-Tu Elongation factor Tu Adhesion ECM
SSUSC84_1234 Cbp40 Collagen type I-binding protein 40 Adhesion ECM
SSUSC84 1341 FBPS Fibronectin/fibrinogen-binding protein Adhesion ECM
SSUSC84 0179 DpplV Dipeptidyl peptidase IV Adhesion ECM
SSUSC84 0146 GAPDH Glyceraldehyde-3-phosphate dehydrogenase Adhesion ECM
SSUSC84 1978 IMPDH Inosine 5-monophosphate dehydrogenase Adhesion ECM
SSUSC84 1906 Sbp2 Major truncated pilin subunit Adhesion ECM
SSUSC84 1160 Atl Autolysin Adhesion ECM
SSUSC84 0300 FBA Fructose-bisphosphate aldolase Adhesion ECM
SSUSC84 0147 PGK Phosphoglycerate kinase Adhesion ECM
SSUSC84 0141 GroEL Chaperonin Adhesion ECM
SSUSC84 1958 GdpP c-di-AMP phosphodiesterase Adhesion epithelium
SSUSC84 1567 6PGD 6-phosphogluconate-dehydrogenase Adhesion epithelium
SSUSC84 1795 IgaP Putative surface-anchored serine protease Invasion epithelium
SSUSC84 0362 LuxS S-ribosyl homocysteinase Quorum sensing
SSUSC84 0984 CiaH TCS sensor histidine kinase Regulatory factor
SSUSC84 0985 CiaR TCS response regulator Regulatory factor
SSUSC84_1811 Rgg Transcriptional regulator Regulatory factor
SSUSC84 0164 EF Putative surface-anchored protein Marker

W % CPS: EJEZME; ECM. UMuAbEESR; TCS: MWHD RS

Note: *: CPS: Capsular polysaccharide; ECM: Extracellular matrix; TCS: Two component system.
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2.8 BhYIRELIGUE

TIF 9 26 30 5 oA g SRR A RSP G I D et
SRR IR EE A . fEm AR,
JERYL B % 3R 25 1 P R BEER A B S UAE 3 d N
SEERBCT, T W 3R 0 R Bk TR Rk 1
MR AT R 50% , 4715 5 B THR (B 6A).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



WIS I SR R R R T DL DR 0% 412347 1701
x4 WO ERFTIEEER RT-qPCR BIELER
Table 4 Validation of RNA-SEQ results by real time quantitative PCR (RT-qPCR)
JH R 4 SRR THEEHGAR RNA-Seq 25 RT-qPCR %53
Gene code Name Functional description Fold change of  Fold change of
RNA-Seq RT-qPCR
SSUSC84 0015 fisH ATP-dependent zinc metalloprotease 0.287 6 0.21+0.03
SSUSC84 0092 rpmJ  50S ribosomal protein L36 0.1380 0.08+0.03
SSUSC84 0249 adhP  Alcohol dehydrogenase 76.277 0 32.15+7.51
SSUSC84 0270 dnaJ  Molecular chaperone 7.5810 2.84+0.65
SSUSC84 0376 cysK  Cysteine synthase A 0.157 1 0.17+0.12
SSUSC84 0671 mrp MucBP domain-containing protein 0.1113 0.04+0.01
SSUSC84 0917 glgD  Glucose-1-phosphate adenylyltransferase subunit 25.536 6 13.47+3.86
SSUSC84 1079 citZ Citrate synthase 0.057 6 0.02+0.01
SSUSC84 1262 PTS transporter subunit EIIC 16.986 8 17.15+£3.15
SSUSC84 1724 msmK ABC transporter ATP-binding protein 5.8115 2.98+0.35
SSUSC84 1871 apud  Surface-anchored amylopullulanase 65.4359 28.47+6.00
SSUSC84 1959 GidA  tRNA uridine-5-carboxymethylaminomethyl synthesis enzyme 0.187 3 0.16+0.01
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Figure 5 Results of hemolysis (A), adhesion and invasion (B), and invasion (C) assays. Histograms and
statistical analysis were performed on GraphPad Prism 5. Data were presented as average+SEM and analyzed
with unpaired ¢-test (*: P<0.05; ***: P<(0.001).
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Figure 6 Surival curves of G. mellonella challenged with high dose (A) and low dose (B). Surival curves
and statistical analysis were performed on GraphPad prism 5. Data were analyzed with Log-rank
(Mantel-Cox) test (*: P<0.05). The survival rates of the two negative control groups were both 100%, which

was not shown in the figure.
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