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Figure S1: Top 16 significantly enriched GO terms involved in biological process analyzed from differentially expressed 
genes uniquely upregulated at 3h of exposure to host cells. Genes were significantly involved (FDR < 0.05) in the respective 
pathways detected by GO enrichment analysis. 
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Figure S2: Microscopic view of Human Tonsil Epithelial Cells (HTEpiC) at 10x and 100x magnifications. Images shows healthy 
and dividing HTEpiC at passage 4, which is ready to be infected. 

Figure S3: Microscopic view of Human Tonsil Epithelial Cells (HTEpiC) in the absence or presence of S. aureus. A) Tonsillar 
cells incubated for 1h in the absence of S. aureus. B) Tonsillar cells incubated for 1h of in the presence of S. aureus. C) Tonsillar 
cells incubated for 3h in the absence of S. aureus. D) Tonsillar cells incubated for 3h with S. aureus. Bacteria are seen as dots 
or aggregates in B and D.

A. Tonsillar cells - 1h B. Tonsillar cells with S. aureus - 1h

C. Tonsillar cells - 3h D. Tonsillar cells with S. aureus - 3h







































































Both at 1h and 3h 
(n=68)

only at 1h 
(n=29)

only at 3h 
(n=15)

Both at 1h and 3h 
(n=81)

only at 1h 
(n=65)

only at 3h 
(n=39)

asd aroE accC abgB argF asp1
aspS copA bfmBAB abgT argG asp2

carA_1 fruA_1 dapE acp argH atl_3
carB glpF fabD acsA_2 bcp aur
cshA glpK fabG acuA catD bacF

czcD_1 hpt plsX adhR cntA bsaA_2
dapA lacC_2 pyrH alr1_2 cntB catE_2
dapB oppF_1 rimP argO cntC cntE_2

dapH_1 potA yclM aroA_1 cntD dtpT
glnA potB frr butA cntE_1 efeN
glnR potD mhqR carA_2 cntF esxA

gph_1 pyrG pdhC_1 cmpC cntK fapR
guaC rplA rlmL czrA cntL farB_1
hisS rplU rpsP deoD cntM hdfR_2
infC rplK tyrS dppE_2 cocE hisC_2

leuA_1 rpmA efeM cpdA_1 hlgA
lysA rpsG emp fib hlgB

mdtD rpsL ggt fnbA icaB_2
metE rplF glpQ_1 fnbB lukDv_1
metI rplM gltA fusA mccA
metN rplR gltB gapA2 metC

metP_1 rplS hutH gatB_2 mraY
metQ_1 rpsE icaA glpT pdhA

nadX rpsH icaD gltS pdhB
nusA rpsR ileS gsiA pdhC_2

oppC_1 tdk ilvA hdfR_2 pitA
pheS ulaC ilvB hisC_2 pdxS
pheT ydjF ilvC isaB pdxT
prfA yqeH ilvD isdH pxpB_1
prmC ilvH katA pxpC_1
purA infB lspA rplY
pyrB irtA menA sbnD
pyrC isaA menD scmP_1
pyrE lcfB metC sle1
pyrF leuB mleN_2 splE
pyrP leuC ndhB splF
pyrR leuD nfrA trpD2
rimM lpl2_4 odh ylmA

DEGs only present in S. aureus (N=185)
Genes also present in S. anginosis 

(N=112)

Table S4: Separate gene information of S. aureus and S. anginosis . The genes identified as 
differentially expressed in S. aureus  were compared against the annotation file of S. 
anignosis  and those genes only exhibited by S. aureus  were differentiated manually.  



rplC lrgA rbsD ydbM
rplD lrgB ribBA
rplE lysC ribD

rplGA metP_2 ribE
rplJ metQ_2 ribH
rplL metXA rluD_2
rplN nrgA rplB
rplP nrtD rplGB
rplT nucH rplY
rplV oppB_1 sbnA
rplW oppB_2 scn_1
rplX oppC_2 scn_2

rpmC oppD_2 scn_3
rpmI oppF_2 ssaA2
rpoB opuD_2 tcyP
rpoC panS tet(38)
rpsB pckA traP
rpsC pdhD wbgU
rpsD phaB xylB
rpsF ptsG_3 ybiT
rpsJ rpsZ yciC_2
rpsQ sbi yclM
rpsS sbnB ydcV
salL sbnC yeeD

thrB_1 sceD yfcA
thrC scmP_2 ythA
trmD sdrC ythB
typA sdrD
yhdG serA

ykoD_2 spa
ssaA

ssbA_2
ssl5_1
ssuC

treP_1
trpB
trpC
trpF
ydaF
yghA
yitJ

ykoC
aaeA
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Figure S1. Co-culturing of S. aureus and S. anginosus shows minor cytotoxicity to the tonsillar cell line. LDH release from 
tonsillar cells into the supernatant was measured following exposure with/without S. aureus and S. anginosus for 1 h and 3 h.
The orange bar without dot represents the percentage (%) of LDH released by the tonsillar cell line in the absence of bacterial 
coculture (negative control) whereas dotted orange bar presents the LDH % release by the tonsillar cell line in the presence of 
bacterial co-culture. The bacterial cytotoxicity was calculated as a percentage of maximum LDH release control (positive 
control). The results are based on three independent experiments.
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Figure S2. S. aureus and S. anginosus grown in the co-cultures and monocultures for 1 or 3 hours in the absence of host 
cells. S. aureus and S. anginosus when grown alone is referred to as monoculture, and when grown together is referred to as 
co-cultured, both in tonsillar cell media for 1 and 3 hours, before being plated on selected media for CFU enumeration. The 
results are presented as mean log10 CFU/ml from three independent experiments. Error bars represent the +/- SD. Differences 
in the means between the groups were tested using a two-sample Student t-test. *P < 0.05.

5.9
6.5

6.2

7.1

5.5
5.9 5.9

6.4

0

1

2

3

4

5

6

7

8

9

10

1h 3h 1h 3h

co-culture monoculture

S. aureus

S. anginosus

*
*

*



Figure S3. S. aureus and S. anginosus growth in bacteriological media. Both the bacteria were grown on BHI overnight at 37 
°C, and then the fresh bacterial culture was prepared (1:10) for monoculture (single bacterial strain growth) and co-culturing 
(S. aureus grown in the presence of S. anginosus). Cell density (OD600 nm) was measured every 30 mins for up to 3 hours (h). 
After 1 h and 3 h (marked with bars) bacteria were plated for colony-forming units (CFU) enumeration. CFU/ml of respective
strains during co-culturing is indicated inside the red boxes, which is similar to enumeration from monoculture. Plate 
enumeration for monoculture samples was performed in BHI plate whereas selective media was used for co-cultured samples, 
such as CHROMagar for S. aureus counting and COBA plate for S. anginosus. The results show one representative experiment 
from a triplicate.
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