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Table 1: RNASeq results for genes encoding components of two component system of signal transduction. Log2FCvalues are marked 

with * are statistically significant (padj<0.05), with positive values indicating greater expression in the non-control treatment and negative 

values in indicating greater expression in the control treatment. For every TCS, gene encoding DNA response regulator is listed first 

followed by the gene encoding histidine kinase. 

Gene Name Gene ID CSE-TIGR4 EVE
+NIC

-TIGR4 EVE
-NIC

-TIGR4 Gene bank Definition 

saeR-TCS08 SP_0083 -0.39 -0.21 0.15 DNA-binding response regulator 

saeS-TCS08 SP_0084 -0.19 -0.22 0.18 sensor histidine kinase 

yesN-TCS07 SP_0156 0.41 -0.11 -0.02 DNA-binding response regulator 

yesM-TCS07 SP_0155 1.02* 0.88 0.06 putative sensor histidine kinase 

RR14-Orphan SP_0376 0.02 0.17 -0.03 DNA-binding response regulator 

LiaR-TCS03 SP_0387 2.18* 2.62* -0.13 DNA-binding response regulator 

LiaS-TCS03 SP_0386 2.36* 3.25* -0.10 putative sensor histidine kinase 

blpR-TCS13 SP_0526 -0.09 -0.20 0.16 response regulator BlpR 

blpH-TCS13 SP_0527 0.01 -0.12 0.10 putative sensor histidine kinase BlpH 

vncR-TCS10 SP_0603 0.27 -0.33 -0.14 DNA-binding response regulator VncR 

vncS-TCS10 SP_0604 0.22 -0.53 -0.05 sensor histidine kinase VncS 

zmpR-TCS09 SP_0661 0.05 -0.60 -0.15 DNA-binding response regulator 

ZmpS-TCS09 SP_0662 0.11 -0.98 -0.08 putative sensor histidine kinase 

CiaR-TCS05 SP_0798 2.43* 0.05 -0.43 DNA-binding response regulator CiaR 

CiaH-TCS05 SP_0799 2.53* -0.16 -0.48 sensor histidine kinase CiaH 

vicR-TCS02 SP_1227 0.26 -0.02 0.13 DNA-binding response regulator 

vicK-TCS02 SP_1226 0.30 0.12 0.13 sensory box sensor histidine kinase 

RR-TCS01 SP_1633 -0.23 0.13 -0.04 DNA-binding response regulator 

HK-TCS01 SP_1632 -0.03 -0.38 0.02 sensor histidine kinase 

desR-TCS11 SP_2000 -0.03 -0.83 0.01 DNA-binding response regulator 

desK-TCS11 SP_2001 -0.07 -0.61 0.02 putative sensor histidine kinase 

pnpR-TCS04 SP_2082 -0.12 -0.36 0.08 response regulator 

pnpS-TCS04 SP_2083 -0.22 -0.74 0.06 sensor histidine kinase PnpS 

cbpR-TCS06 SP_2192 0.30 0.50 -0.09 sensor histidine kinase 

cbpS-TCS06 SP_2193 0.40 1.10* -0.02 DNA-binding response regulator 
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comE-TCS12 SP_2235 -0.11 0.07 -0.02 response regulator ComE 

comD-TCS12 SP_2236 0.13 0.95 -0.04 putative sensor histidine kinase ComD 
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Table 2: RNASeq results for stress response genes. Log2FCvalues are marked with * are statistically significant (padj<0.05). Positive values 

indicate increased expression in the non-control treatment, and negative values in indicate greater expression in the control treatment. 

Gene 

Name Gene ID 

CSE-

TIGR4 

EVE
+NIC

-

TIGR4 

EVE
-NIC

-

TIGR4 Gene Bank Definition 

Heat Shock Proteins 

clpL SP_0338 
2.10* 6.04* 0.24 

putative ATP-dependent Clp protease, ATP-binding 

subunit 

hrcA SP_0515 1.22* 5.60* 0.16 heat-inducible transcription repressor HrcA 

grpE SP_0516 1.48* 3.89* 0.14 heat shock protein GrpE 

dnaK SP_0517 1.99* 3.63* -0.09 dnaK protein 

dnaj SP_0519 1.63* 3.44* -0.08 dnaJ protein 

clpP SP_0746 0.73 1.09* -0.14 ATP-dependent Clp protease, proteolytic subunit 

groEL SP_1906 0.74 3.63* 0.04 chaperonin, 60 kDa 

groES SP_1907 0.29 3.11* 0.12 chaperonin, 10 kDa 

htrA SP_2239 1.83* -1.94* -0.79 serine protease 

Oxidative Stress 

sodA SP_0766 0.47 -0.07 -0.03 superoxide dismutase, manganese-dependent 

gor SP_0784 0.36 1.11* -0.21 glutathione reductase 

gshT SP_1550 0.27 2.48* 0.2 glutathione S-transferase family protein 

dpr SP_1572 1.09* -0.38 -0.24 non-heme iron-containing ferritin 

psaB SP_1648 -1.92* -2.13* -0.13 manganese ABC transporter, ATP-binding protein 

psaC SP_1649 -1.91* -1.77* -0.08 putative manganese ABC transporter, permease protein 

psaA SP_1650 
-1.92* -1.24* -0.14 

manganese ABC transporter, manganese-binding adhesion 

liprotein 

psaD SP_1651 0.43 0.08 -0.15 thiol peroxidase 

nox SP_1469 -0.18 -0.55 -0.04 NADH oxidase 
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Table 3: RNASeq results for important virulence genes along with the results from qRTPCR analysis for the validation of RNASeq results. 

Log2FC or RQ values marked with 
*
 are statistically significant (padj<0.05 for RNASeq and P<0.05 by unpaired t test for qRTPCR). Positive 

values indicate increased expression in the non-control treatment, and negative values in indicate greater expression in the control treatment. 

(ND= not done) 

Gene Name Gene ID 

CSE-TIGR4 

 

EVE
+NIC

-TIGR4 

 

EVE
-NIC

-TIGR4 

 Gene Bank Definition 

Log2FC RQ Log2FC RQ Log2FC RQ 

 Virulence 

zmpC SP_0071 -0.21 ND -0.16 ND -0.18 ND zinc metalloprotease ZmpC 

pspA SP_0117 -0.19 ND 0.91 ND -0.24 ND pneumococcal surface protein A 

pbp2x SP_0336 0.00 ND
 

0.71 ND 0.08 ND penicillin-binding protein 2X 

Cps4A SP_0346 -0.46 -1.55
* 

0.40 -0.95
 

0.12 -0.97 

capsular polysaccharide biosynthesis protein 

Cps4A 

prtA SP_0641 -1.27
*
 ND -2.22

*
 ND

 
-0.31 ND serine protease, subtilase family 

zmpB SP_0664 0.09 ND -0.47 ND -0.08 ND zinc metalloprotease ZmpB 

sodA SP_0766 0.47
 

ND
 

-0.07 ND -0.03 ND
 

superoxide dismutase, manganese-dependent 

lytB SP_0965 -0.76 ND -0.14 ND
 

-0.35 ND endo-beta-N-acetylglucosaminidase 

pavA SP_0966 -0.22
 

-1.10
* 

0.08 -1.01
*
 -0.24 -0.96 adherence and virulence protein A 

zmpA SP_1154 0.15 -0.92 -0.08
 

-1.97
*
 -0.18 -0.67 immunoglobulin A1 protease 

nox SP_1469 -0.18 ND -0.55 ND -0.04 ND NADH oxidase 

lytC SP_1573 0.21 -0.74 -0.18 -0.61 0.09 0.89 lysozyme 

ddlA SP_1671 -0.12 ND -0.34 ND -0.18 ND D-alanine--D-alanine ligase 

nanB SP_1687 0.41 -0.31 -0.68 -3.17
*
 0.12 -0.60 neuraminidase B 

nanA SP_1693 1.09
*
 2.50

*
 0.34 0.28 0.30 1.11

*
 neuraminidase A 

plyA SP_1923 -1.32
*
 -2.12

*
 0.31 -0.67 0.01 -0.52 pneumolysin 

lytA SP_1937 -0.01
 

-0.44 1.24
* 

0.45 -0.02 -0.07 autolysin 

Surface Proteins 

rrgB SP_0463 -0.90 -2.09
* 

-0.34 -1.93
* 

0.11 -0.45 cell wall surface anchor family protein 

eno SP_1128 -0.02 -1.16
* 

-0.41 -2.12
* 

-0.33 -1.08
* 

enolase 

psrP SP_1772 -0.37 -1.07
* 

-0.94 -3.46
* 

-0.12 0.35 cell wall surface anchor family protein 
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cbp A SP_2190 0.07 -0.19 -0.47 -1.79
* 

-0.22 -0.45 choline binding protein A 

cbpD SP_2201 0.26 -0.12 1.41
* 

0.33 -0.08 -0.12 choline binding protein D 

Regulators 

luxS SP_0340 0.13 -0.89 0.31 -1.17
* 

-0.11 -0.83 autoinducer-2 production protein 

codY SP_1584 -0.25 -1.27
* 

0.34 -1.11
* 

0.23 0.00 

GTP-sensing transcriptional pleiotropic 

repressor CodY 

mgrA SP_1800 -1.13
* 

-1.60
* 

-2.53
* 

-4.10
* 

0.03 -0.47 putative transcriptional activator 

marR SP_1863 2.10
* 

1.29
* 

3.06
* 

1.92
* 

0.27 -0.17 transcriptional regulator, MarR family 

comD SP_2236 0.13 -0.58 0.95 -0.75 -0.04 -1.15 putative sensor histidine kinase ComD 

Membrane Transport 

Glyoxalase SP_0073 4.18
* 

4.82
* 

8.01
* 

7.64
* 

0.69 0.57 conserved hypothetical protein 

psaA SP_1650 -1.92
* 

-3.11
* 

-1.24
* 

-3.42
* 

-0.14 -0.51 

manganese ABC transporter, manganese-

binding adhesion liprotein 
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