MP™ site 2003 SARS-CoV 2019 SARS-CoV-2  # Non-identical
nsp4/5 SAVLQ/SGFRK SAVLQ/SGFRK 0
nsp5/6 GVTFQ/GKFKK GVTFQ/SAVKR 4
nsp6/7 VATVQ/SKMSD VATVQ/SKMSD 0
nsp7/8 RATLQ/AIASE RATLQ/AIASE 0
nsp8/9 AVKLQ/NNELS AVKLQ/NNELS 0
nsp9/10 TVRLQ/AGNAT TVRLQ/AGNAT 0
nsp10/11 EPLMQ/SADAS EPMLQ/SADAQ 3
nsp12/13 HTVLQ/AVGAC HTVLQ/AVGAC 0
nsp13/14 VATLQ/AENVT VATLQ/AENVT 0
nsp14/15 FTRLQ/SLENV FTRLQ/SLENV 0
nsp15/16 YPKLQ/ASQAW YPKLQ/SSQAW 1
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Figure S1. The 11 known MP™ cleavage sites in the 2003 and 2019 SARS coronaviruses with a
comparison of the 10-residue protein sequences spanning the cleavages sites in the two viruses.
The alignments underneath each of the virus names (2003 SARS-CoV and 2019 SARS-CoV-2)
were used to generate the logos shown in Fig. 1A and 1B. The cleavage sites and sequences for
the SARS-CoV (Genbank NC_004718.3) are given in reference (10), and the equivalent sequences
in SARS-CoV-2 were taken from its Genbank Reference Sequence, NC_045512.



S.2 Web server protease cleavage site prediction results cited in Figure 2.
Genbank source files for the protein sequences: GCLC: NP_001309424.1; SELENOP: NP _005401.3;
GLRX1: NP 001112362.1; TXNRD1: NP 877393.1 SELENOF: NP 004252.2; GPX1: NP_000572.2

S.2.1. NetCorona results from cbs.dtu.dk/services/NetCorona

NetCorona 1.0 Server - prediction results

fctiss  Technical University of Denmark

165 SelenoF

MVAMAAGPSGCLVPAFGLRLLLATVLQAVSAFGAEFSSEACRELGFSSNLLCSSCDLLGQFNLLQLDPDCRGCCQEEAQF 80
ETKKLYAGAILEVCGCKLGRFPQVQAFVRSDKPKLFRGLQIKYVRGSDPVLKLLDDNGNIAEELSILKWNTDSVEEFLSE 160
KLERT Selenoc?steine (U) at #96 changed to C for search as NetCorona ignores U
.......................... C ot e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 80
................................................................................ 160
Pos Score Cleavage
27 0.846 ATVLQ*AVSAF SelenoF
60 0.067 none SelenoF
65 0.073 none SelenoF
75 0.066 none SelenoF
79 0.064 none SelenoF
103 0.064 none SelenoF
105 0.219 none SelenoF
120 0.136 none SelenoF

499 TXNRD1
MNGPEDLPKSYDYDLIIIGGGSGGLAAAKEAAQYGKKVMVLDFVTPTPLGTRWGLGGTCVNVGCIPKKLMHQAALLGQAL 80
QDSRNYGWKVEETVKHDWDRMIEAVQNHIGSLNWGYRVALREKKVVYENAYGQFIGPHRIKATNNKGKEKIYSAERFLIA 160
TGERPRYLGIPGDKEYCISSDDLFSLPYCPGKTLVVGASYVALECAGFLAGIGLDVTVMVRSILLRGFDQDMANKIGEHM 240
EEHGIKFIRQFVPIKVEQIEAGTPGRLRVVAQSTNSEEI IEGEYNTVMLAIGRDACTRKIGLETVGVKINEKTGKIPVTD 320
EEQTNVPYIYAIGDILEDKVELTPVAIQAGRLLAQRLYAGSTVKCDYENVPTTVFTPLEYGACGLSEEKAVEKFGEENIE 400
VYHSYFWPLEWTIPSRDNNKCYAKIICNTKDNERVVGFHVLGPNAGEVTQGFAAALKCGLTKKQLDSTIGIHPVCAEVFET 480
TLSVTKRSGASILQAGCCG (Penultimate U changed to C as NetCorona ignores U)
................................................................................ 80
................................................................................ 160
................................................................................ 240
............................... L 320
................................................................................ 400
................................................................................ 480
............. C.....
Pos Score Cleavage
33 0.068 none TXNRD1
72 0.104 none TXNRD1
78 0.071 none TXNRD1
81 0.123 none TXNRD1
106 0.073 none TXNRD1
133 0.071 none TXNRD1
230 0.075 none TXNRD1
250 0.070 none TXNRD1
258 0.065 none TXNRD1
272 0.505 RVVAQASTNSE TXNRD1
323 0.061 none TXNRD1
348 0.191 none TXNRD1
355 0.064 none TXNRD1
450 0.107 none TXNRD1
464 0.074 none TXNRD1
494 0.640 ASILQ*AGCCG TXNRD1




S.2.2. PROSPER, the Protease Specificity Prediction Server, results from prosper.erc.monash.edu.au
S.2.2.B.
B. GCLC-a VTFQ/A PROSPER (1.00)

nsp5/6* VTFQ/G

Predicted « age sites of

Aspastic m Metlle | Serme

cathepsin K (C01.036)

P

Positicn Segment Nfragment Ciragment Score

[ 32z QLLOlEGID 39.19kDa 33.08 kDa 1.41
206 MGFGIMGNC 25.35 kDa 46.92 kDa 127
346 TLFEIEKIH 42.08 kDa 30.20 kDa 1.08
501 PILMISYLE 60.68 kDa 1159 kDa 1.07
540 RWMRIEFIA 65.41 kDa 6,86 kDa 1.07
136 SILEIENGA 17.09 kDa 55.19 kDa 1.07

4 MGLLEEQGS 0.53 kDa 71.75kDa 1.05
446 QGMFIYFRK 54.01 kDa 18.26 kDa 1.05
361 DHFEINICS 43.85 kDa 28.42 kDa 1.02
-% 217 vTralacsi 26.69 kDa 45.58 kDa 1.00
242 MALSlaASP 29.41 kDa 42.86 kDa 1,00
88 TNPNIHPTL 11.01 kDa 61.26 kDa 0.99

| 295 DsIDISYLS 35.87 kDa 36,40 kDa 0.98

IS Natively unstructured reglon

MGLL | SUGSPLSWEETKRHADHVRRHGI LAFLHIYHAVEDRHKDVLEWGDEVEYMLYSFOHENKKVRLVLSGEKVLETLA
EKGERTNPN| HPTLWRPEYGSYMIEGTPGAPYGGTMSEFNTVEANMRKRRKEATSILE | ENQALCTITSFPSTLTRNIRH
RRGEKVVINVPIFKDKNTPSPFIETFTEDDERSRASKPOHIYMDAMGFG MGNCCLAVTFQ| ACSISEARYLYDALATIC
PIVMALS | AASPFYRGYVSDIDCRWGYI SASVODRTREERGLEPLKNNNYRISKSRYDSID] SYLSKCGEKYNDIDLTID
KEIYEQLLQ| EGIDHLLAGHVAHLFIRDPLTLFE | EKIHLDDANESDHFE | NIGSTNWATMRFKPPPPNSDIGWRVEFRP
MEVALTDFENSAYVVFVWLLTRVILSYKLDFLIPLSKVDENMKVAQKRDAVLQGMF | YFRKDICKGGNAVVDGCGKAQNS
TELAREEYTLMSIDTIINGKEGVFPGLIPILN| SYLENMEVDVDTRCSILNYLKLIKKRASGELMTVARWMR | EFIANHP
DYEQDSVITDEMNY SLILKCNQIANELCECPELLGSAFREVEYSGEKTDSSN

S.2.2.D.

D. GLRX-1 VSLQ/Q PROSPER (1.30)
nsp8/9 VKLQ/N
Predicted cleavage sites of individual proteases

Metallo | Senne

| cathepsin K (C01.036)

| I Paosition Segment Niragment Cfragment Score
% 90 VSLOIOSGE 10.71 kDa 1.96 kDa 1.30
43 QGLUEFVD 5.08 kDa 7.57 kDa 1.20

|| 82 oyLaloLTe 7.33 kDa 534 kDa 0.97

| I Natively unstructured region

MAQEFVNCKIQPGKVVWFIKPTCPYCRRACGEILSQLPIKQGLL | EFVDITATNHTNEIQDYLA| QLTGARTVPRVFIGKD
CIGGCSOLVSLA| QSGELLTRLKAIGALD




S.2.2.E.

E.

S.2.2.F.
F. PROSPER (1.02)
Predicted cleavage sites of individual p
m Metallo | Serine
cathepsin K (C01.036)
| Position Segment Niragment Clragment Score
ar LGFSESNLL 5.30 kDa 14,11 kDa 1.15
155 DSVEIEFLS 18.17 kDa 1.24 kDa 113
] SAFGIEFS 367 kDa 15.74 kDa .04
-% 27 TvLClAVSA 3.02 kDa 16.30 kDa 1.02
30 QavslaFGA 3.28kDa 16.13 kDa 1.02
59 DLLGIOFNL 6.62 kDa 12.79kDa 0.99

s PROSPER (1.14)

Predicted cleavage sites of individual proteases

catliepsin K (CO1036)
e : ~ . e —

404 siLalagecu 60.06 kDa 0.52 kDa 1.14
406 HSYFIWPLE 49.71 kDa 10.86 kDa 1.14
121 VALRIEKKY 15.05 kDa 45.52 kDa 114
184 DDLFISLPY 2295 kDa 37.62 kDa 1.12
185 oLFsiLPYC 23.04 kDa 37.53kDa 112
453 QGFAIBALK 55.44 kDa 5.13kDa 112
386 CGLSIEEKA 47.17 kDa 13.41 kDa 1.08
348 valalaGRL 42.66 kDa 17.92 kDa 1.07
358 QRLYIAGST 43.92 kDa 16.66 kDa 0.98
44 LDFVETPTP 539 kDa 55.18 kDa 0.95
179 ycisksDoL 22.38 kDa 38.20 kDa 0.95
310 VKINEEKTG 38.22 kDa 22.36 kDa 0.94

e . | a1

; 125 250 375 560

IS Natively unstructured region

MNGPEDLPKSYDYDLI11GGGSGGLAARKEARTY GKKVMVLDFY | TPTPLGTRWGLGGT CVNVGCIPKKLMHOARLLGAA

LODSRNY GWKVEETVKHOWDRMI EAVONHI GSLNWGYRVALR | EKKVVYENAYGOF I GPHRIKATNNKGKEKIYSAERFL

IATGERPRYLGIPGOKEYCIS| SODLF | S| LPYCPGKTLVVGASYVALECAGFLAGIGLOVTYMVRSI LLRGF DQDMANK

IGEHMEEHGI KFIRQFVPIKVEQI EAGTPGRLRVVACQSTNSEEI1EGEYNTVMLAIGRDOACTRKIGLETVGYKIN| EKTG

KIPVTDEEQTNVPYIYAIGDILEDKVELTPVAIQ| AGRLLAGRLY | AGSTVKCDYENVPTTVFTPLEYGACGLS | EEKAV

EKFGEENIEVYHSYF | WPLEWTIPSRONNKCYAKI ICNTKONERVVGFHVLGPNAGEVTAGFA | ARLKCGLTKKOLDSTI

GIHPVCAEVFTTLSVTKRSGASILA| AGCUG

—

|8 a1 EE] 129 166
| — - =

N Natively unstructured reglon

MYAMAAGPSGCLVPAFGLRLLLATVLA| AVS| AFG| AEFSSEACRELGFS| SNLLCSSCOLLG| OFNLLGLDPDCRGCCA
lEERI!’EIKKLYﬁGRI LEVCGUKLGRFPOVAAFVRSDKPKLFRGLOTKYVRGSDFVLELLDDNGNIAEELSTLKMNTDSVE
EFLSEKLERT



S.2.3. Procleave results from procleave.erc.monash.edu.au
S.2.3.A.

_/G ProCleave #7/592 for Cathepsin S
/S

PROTEASE

Cathepsin S (C01.034)

PREDICTED CLEAVAGE SITES
[omr | [ ][] [om]
Rl Pasition PAPE s N-fragment C-fragment Score Family |
. .
2
3
4
5
6
—_— 7

ProCleave #13 of 592 for Cathepsin L

PROTEASE
Cathepsin L (C01.032)

PREDICTED CLEAVAGE SITES
o lucme] il ol e
Rank Position P4-P4’ Site N-fragment C-fragment Score Family |

10
"

12

%13




S.2.3.C.

C. -l. ProCleave #3/374 for Cathepsin L
T

PROTEASE
Cathepsin L (C01.032)

PREDICTED CLEAVAGE SITES
ez el il ool e
Rank Position P4-P4’ Site N-fragment C-fragment Score Family ]I

>
—> |3
S.2.3.D.
D. GLRX-1 VSLQ/Q ProCleave #1/99 for Cathepsin S
nsp8/9 VKLQ/N
PROTEASE

Cathepsin S (C01.034)

S.2.3.G.

G. GPX1 ASLU/G ProCleave #2/196 for Cathepsin S
nspl3/14 ATLQ/A
PROTEASE
Cathepsin S (C01.034)

PREDICTED CLEAVAGE SITES
o) Lo losl (iem) .
Rank Position P4-P4’ Site N-fragment C-fragment Score Family




Figure S3. Mapping of predicted MP™ cleavage sites to accessible surface regions of the target proteins

Fig. S3-A. Homology model of GCLC showing location of
site GCLC-b, AVLQ/G (circled). The GIn in P1 is shown. The
GCLC homology model used in lieu of an X-ray structure is
based on the yeast enzyme PDB file 3ig5.1 and is found
here: swissmodel.expasy.org/repository/uniprot/P48506

Fig. S3-D. NMR structure of human GLRX-1 (PDB file 1jhb).
The predicted MP™ cleavage site region shown in Fig. 2D,
VSLQ/Q, is circled and the GIn at P1 is displayed.

Fig. S3-G. X-ray structure of monomeric GPX1 (PDB file
2f8a). The predicted MP™ cleavage site region shown in Fig.
2G, ASLU/G, is circled and the Leu at P2 is displayed.

Fig. $S3-B. The same homology model of GCLC showing
location of site GCLC-a, VTFQ/A (circled). The GIn in P1 is
shown. The site is at the protein surface but is recessed in
a channel (inset). There is some uncertainty in the 3D
structure, but an experimental structure was not available.

o .
Fig. S3-E. X-ray structure of TXNRD1 (PDB file 2zzc). The C-
terminal with the predicted MP™ cleavage site region
shown in Fig. 2E, SILQ/A, is circled and the Leu at P2 is
displayed. The AGCUG C-terminal redox center of TXNRD1
would be removed by MP™ cleavage at this site.

Fig. S3-C and S3-F: Structures were not available for
SELENOF and SELENOP, but for these proteins, the
predicted MP™ cleavage site was either near the N-
terminal ER signal peptide cleavage site (position 27 of
SELENOF) or right before a redox center active site
(position 56 of SELENOP), so that a high probability of
surface accessibility can be inferred in both cases.





