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S1. Protein expression and purification

The TTHA1873 was expressed and purified [Supplementary Figs. 1A & 1B] and purity was
checked using SDS PAGE [Supplementary Fig. 1C]. The LC/ESI-MS of the purified protein
showed the 1628.79 Da mass differences between the observed and expected mass. The observed
mass of the protein matched with the expected mass equivalent to the N-terminal cleavage of the
first fifteen residues (MGNYLEDCATVDVQA), which might be a signal sequence. However,
signal prediction servers could not predict any signal sequence from the full-length protein
sequence. The molecular weight of the protein after cleavage is 16.85 kDa, which was confirmed
using mass spectrometry [Supplementary Fig. 1D].
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Figure S1 Purification of hypothetical protein TTHA1873. (A) 12% SDS-PAGE showing the
expressed protein (B) Gel filtration chromatography for protein purification step shows the single peak
(C) 12% SDS-PAGE showing the purified protein after gel filtration chromatography (D) LC-ESI/MS of
the purified TTHA 1873 protein confirms the N-terminal cleavage of 15 residues and molecular weight of
the protein is 16.85 kDa and 15 residues of the TTHA 1873 protein sequence, marked in red were missing
in the N-terminal. (E) Crystals obtained for the TTHA 1873, crystallization condition is 0.1 M Tris pH
8.5, 3.0 M NaCl and protein concentration is 45 mg/ml of protein (F) Diffraction pattern of TTHA1873
crystal
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S2. Protein Similarity Search

Protein Similarity Search (PSI-Search) to find distantly related protein sequences revealed the protein is
similar to the N-terminal domain (1-183) of capsid polyprotein of Human astrovirus. The N-terminal
region of astroviruses capsid proteins contain a region of basic amino acids (Arginine and Lysine) that are
predicted to interact with the genomic RNA inside the virus (Arias & Dubois, 2017), (Geigenmiiller et
al., 2002). The presence of viral capsid (N-terminal domain) like protein in bacterium 7. Thermophilus is
interesting [Supplementary Fig. 2]. DALI server was used for structural similarity search [Supplementary
Fig. 3]
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Figure S2 Sequence alignment of TTHA 1873 with N-terminal domain of capsid polyprotein VP90 of
Human astrovirus. (A) Protein Similarity Search (PSI-Search) (Madeira et al., 2022) to find distantly
related protein sequences showing the matches with capsid polyprotein VP90 of Human astrovirus with
the E-value of 0.074. (B) Multiple Sequence alignment of TTHA 1873 with N-terminal domain (1-183) of
capsid polyprotein of Human astroviruses. The red boxed residues highlights the domains with similar
protein sequences. (C) Sequence alignment between TTHA 1873 (58-160) and Q67815 (72-167), N-

terminal domain of capsid polyprotein of Human astrovirus 6.
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10 wia-A14.6 3.6 142 338 11 PDB MOLECULE: AGGLUTININ RECEPTOR;

20 dzlp-A 4.1 3.2 139 334 9 PDB MOLECULE: CELL WALL SURFACE ANCHOR PROTEIN;

3: dofq-A13.7 3.0 137 337 12 PDB MOLECULE: PUTATIVE CELL SURFACE PROTEIN;

4 ylv-A12.8 2.5 131 604 12 PDB MOLECULE: CELL WALL SURFACE ANCHOR FAMILY PROTEIN;
B

Green: hypotniul protein (TTHA1873)
Yellow: Matched structures from PDB

Supporting information, sup-3

RPTAYALAISSLGEFNSLTGGTSTOPVAEGHDYYYR - - FEIRANEGSSGPOTNVIL .- 54
,,,,,,,,,, )
oxevucsmvvsLMLoovxooxssxmonarw 37

0

..... 0

NV- TRTLG-- - s 61

DVRPDL waxmwo 97

-NSTFAG--- - - 67
2 3 0
) SLVITOPMTVKSEFGK 157
........... 0
fol DPDA SADVQVLAWGPTGVRLRY{ PELAPGATLRF 124
- AKPK PRVDKDT - JLYTR- FPALANYATANW 53
NVPKITPKEDYTVSLDPTSENLDGQT - - - - VOLYQTFNYR- GOL | PONHSEELEDY 210
DLTTPEVHEDVLDK - - - -VKLGDEVTYK. DLFEY 54
ELTVH| DK - - EGGOSINAGT - - - - VKVGDEVTYR GWVYPINRGYDLTEY 48
130
DmEGLAFNKGWKWVDDVALEAGOYALYEVAYGFDLKLYDAGLAKVNDONAEKT m
SFVDDVDO """""""" QYTGNY - - -KTFSSLNLTMKDGSVIK - - - - - - -~ - 244
KFVDHLOHTHD - - LYLKD- - - -KVVAKVAITLKDGTVIP- - - - - - - 87
KFVDQLOHTHD - - - - - - - - - LYQKD- - - -KVLATVDITLSDGSVIT- - ------ - 81
32 - - 130
VKITYSATLNOKA: TLTKTWVDATGA 171
aees - AGTDLTSQTTAETDATNGIVIVRFKEDFLOKISL 278
KGTNLVQYTETVYNKETGRYELAFKADFLAQVSR 121
- - -KGTDLAKYTETVYNKETGHYELAFKQDFLAKVVR 115
138
PIPAGAEATFBLVN‘O\'GKVVQTVT TTDKMTVTVMGLDKNTEYKFVERSKKGYSIDVQE 231
DS?‘OAETVLOHRRIA[GTFENTWHTVMKVAVASN 314
T! -~ -~ - 157
T “eee .- 151
- - - -QADATSTEAPGPYTVFETTTIIP- - Semasessrssassiess 161
IYTAGEIAVKWKDENPKP DP ----- TEPKVWYG eececsesscces 262
- sssasssdas 320
QKVTPKAPALI TVLGAALLSLLGLVGFK 210
vTTHTP- by jt: 158

Figure S3 Structural alignment of TTHA 1873 using DALI server (A) Similar structures identified by
DALI (B) Similar structures from PDB were superimposed using DALI server, TTHA 1873 structure is

shown in Green and matched structures from PDB are in yellow. (C) Multiple sequence alignment of the

proteins with top hits from DALI server.
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S$3. Structural disparity analysis upon mercury Il potassium iodide binding

The structural alignment of the native structure with the mercury II potassium iodide bound
structure was performed to analyze the structural changes upon mercury binding. The structures
have a root mean square deviation of 0.126. The major divergence occurred in the region of
residues (107-116) [Fig. 4A]. The mercury II potassium iodide bound in the loop between 4 and
B5, this resulted in loop stabilization and, 5 and P6 strand extension compared to the native
structure. Serl10, Alalll, and Aspl12 form a 3;p helix in the mercury II bound structure,

whereas in the native structure, it forms a loop [Supplementary Fig. S4].

Figure S4 : Comparison of mercury bound and native TTHA 1873 structures. (A) The native monomer
structure (Pink) with the mercury II bound structure (Yellow), Blue circled are regions showing the

deviations occurred upon mercury II potassium lodide binding.
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Table S1 Calcium Ion interactions in the structure of TTHA 1873

Bond Length(A) Residue

CALCIUM-I 2.4 11e24(0)
24 Ser25(0G)
24 Glu29 (OE1)
2.5 Glu29 (OE2)
2.3 Asp40(OD2)
2.3 Glul70 (OE2)
2.3 Thr171(0)

CALCIUM-II 2.5 Asp95(0D1)
24 Asp95(0D2)
2.3 Asp97(0OD1)
24 Gly101(O)
24 Alal103(0O)

0, oxygen; OD1, oxygen delta 1; OD2, oxygen delta 2; OG, oxygen gamma; OEIl, oxygen epsilon 1; OE2, oxygen

epsilon 2.
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Table S2  Ion pairs present in the hypothetical protein TTHA 1873 structure.

Bond Length(A) Residue

Asp47(OD1) 3.23 Argl42(NH1)
Asp47(0D2) 2.81 Argl42(NH1)
Asp89(OD1) 278 Argl42(NH2)
Glu53(OE1) 25 Arg55(NHI1)
Glu93(OE1) 3.4 Argl38(NH2)
Glu93(OE2) 3.22 Argl38(NH2)
Glu91(OE2) 3.61 Lys86(NZ)

NZ, nitrogen zeta; NH1, nitrogen eta 1; NH2, nitrogen eta 2; OD1, oxygen delta 1; OD2, oxygen delta 2; OE1,
oxygen epsilon 1; OE2, oxygen epsilon 2.
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