SARS-CoV-1-NSP14 and MERS-CoV-NSP2 block
anti-viral IFN-a-mediated JAK/STAT signalling
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Figure 1. Viral Detection and Immune Response Figure 2. Viral genome of SARS-CoV-1 and MERS- CoV

HYPOTHESIS AIM OF THIS STUDY

To investigate whether SARS-CoV-1-NSP14 and MERS-CoV-NSP2 directly block the molecular signalling
. . : responses of IFN-a
Hypothesis: 1. CoVs block molecular signalling responses of IFN-a re .
ypP g g resp € To investigate which components of JAK/STAT pathway are targeted by CoVs-NSPs
To investigate the mechanisms used by CoVs to block the signalling
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Bractin | e e ———— % g 20- ( ISG) induction. as49 (epithelial) cells were transfected with EV, MERS-CoV-NSP2 or SARS-CoV-1-NSP14. After 24h, A549 cells were rested in serum free
STAT2 = E 10— E medium for 2h, prior to 2 or 4h of IFN-a (1000U/ml) treatment before analysing (a) basal levels of MxA, (b) MxA (IFN-a 2h and 4h), (c) basal levels of MxB, (d) MxB (IFN-a
v Q 10- 2h and 4h), (e) basal levels of ISG15 and (f) ISG15 (IFN-a 2h and 4h) mRNAs by qRT-PCR. Gene expression was normalised to house-keeping gene RPS15 and IFN-a
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B-actin [ s w— — — — — — 9 ﬂ--q: T T g 0-
© & N
X >
A = A B C
qf’pc ,_.59'5&“ cIS SOCS2 D 30*233
e iy " A |
MERS-CoV SARS-CoV-1 MERS-CoV g 6- g : o 5
EV NSP2  NSP14 NSPS o PRI Z T -{ g di uj 197 |
i 4 - 0 4 0 o
[ — + -+ . T oo+ Ezu i E‘"" % § §4 § )
pSTAT3 . ki3 ._| o o - UT = = UT g, 3 2 - : |
o ' v 154 =3 IFN-a-15min « = IFN-a-15min @ = B =
i E E 24 * ﬂ'! T T E  0- o ﬂ-_—-..\ T
B-actin | e o dm o e S — — E e @ & :ggq, .e?q\h P qﬁm x\‘fh
E. 2 96& .&.’\' of ‘Jpo 5&‘\
x £ 14 @ < & & &
STATS | gy s s s s s ww == il 5. & 1 & & N NS
2 2 )
S ®
B-actin _— ¢ 0- T - :
S S e— = :: & 0 SR E Socss F socss G socse H socs?
*E' ffﬁ "Efg & c 4 5 4- S 2.0- C 4+
5‘61 X Sﬁh qﬁﬁ s 3 G 2 S
£y f.'J & (o] ﬁ g i g g
& ‘z‘f’ & Q-‘*"p g, ] -3 T ] g
ﬁ 3 2+ 3 ~
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reduce IFN-a-mediated phosphorylatlon of STAT1, STAT2 and STAT3. 549 epithelial cells were transfected with EV or HA- 2 l i 5 £ % 1-
tagged MERS-CoV-NSP2, SARS-CoV-1-NSP14 or MERS-CoV-NSP5. After 24, A549 cells were rested in serum free medium for 2h, prior to 15min of IFN-a (1000U/ml) & o- — © o S o A b
treatment, before analyzing (a) basal levels of MERS-CoV-NSP2 and SARS-CoV-1-NSP14 mRNAs by gRT-PCR. Lysates were also generated and subjected into ¢ ﬁé‘f"gg"“ S £ N
immunoblotting with antibodies for (b) HA (to detect either MERS-CoV-NSP2 or SARS-CoV-1-NSP14) (c) pSTAT1 and STAT1, (d) pSTAT2 and STAT2 or (e) pSTAT3 and 9;,5" & 004"1,\\‘9
STAT3. All blots were also probed with B-actin antibody. (N.B STAT1 and STAT2 were probed in one membrane and therefore share the same [-actin, and the pSTAT2 and & ?g.%p Qg.%' 6c,°
STAT3 were probed in one membrane and therefore share the same [B-actin). Densitometric analysis was performed using Image Lab software and values for STATs or °
phosphorylated STATs were calculated relative to -actin and compared to the EV transfected UT (untreated) control, which was normalized to 1. All graphs are the mean =+ FlgUl’ e 3. SARS-CoV-1-NSP14 expr ession induced SOCS1 and S OCS3 but r educed SOCS4 mRNAs
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A (e) SOC34 (f) SOCS5, (g) SOCS6 and (h) SOCS7TmRNAs were analysed by gRT-PCR. Gene expression was normalised to house-keeping gene RPS15 and IFN-a treated
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samples were compared to the relavent UT (untreated) control, which was normalised to 1. Mean = SEM. *p<0.05, **p<0.01, ****p<0.001 (n=3, Paired t-test)
MERS-CoV  SARS-CoV-1 SOCS family gene expression was normalised to house-keeping gene RPS15 and then compared to the relavent control, which was normalised to 1. Mean = SEM.
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Figure 4. SARS-CoV-1-NSP14 expression reduced IFNAR1 expression. ass epithelial cells were transfected with EV or HA- gk R K levels of SOCS1 and SOCS3
tagged MERS-CoV-NSP2 or SARS-CoV-1-NSP14. After 24, A549 cells were rested in serum free medium for 2h, prior to 15min of IFN-a (1000U/ml) treatment, before -y | _ P
generating cell lysate for immunoblotting with antibodies for (a) Tyk2, (c) JAK1 and (e) INFAR1. All blots were also probed with B-actin antibody. Densitometric analysis was ~. o ¢ SARS-CoV-1-NSP14 slightly reduces basal levels of
performed using Image Lab software and values for Tyk2, JAK1 or IFNAR1 were calculated relative to B-actin and compared to the EV transfected UT (untreated) control, | | - IENAR1 expressi on
which was normalized to 1. All graphs are the mean = SEM of three independent experiments. *P <0.05, **P <0.01 (Paired t-test).
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