Supplementary Data

Figure S1: RMSD values of the sites occurring in the cluster 3C1H-1.
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Figure S1: The Y-axis the RMSD values are shown and in the X-axis the ID of the sites that are part of the cluster 3C1H-1
are listed (full results https://appsbio.utalca.cl/3d-pp/results/1556639834.1218/).

Figure S2: Sites detected that correspond to the Cadmium ion binding site of the chain A and B of the
PDBid:4c3d.
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Figure S2: Two green spheres represent the Cadmium ions which are being coordinated by the residues present at the new
sites discovered by 3D-PP (images obtained from PDBsum).



Figure S3: Representation of the expanded searching method implemented on 3D-PP to find non-
spherical 3D-patterns.

Example of a searching using the radius of 24
and a displacement value of 2A. This searching
is done in the seven axes showed in the figure.

Example of a searching using a radius of 5A
and a displacement value of 2A. This searching
is done in the seven axes showed in the figure.

Figure S3: For both cases, A and B, the translucent green sphere represents the center of the searching space for each
dummy atom of the Virtual Grid of Coordinates. By default, the search only considers spherical 3D-patterns on that space,
but if the user changes the “Displacement threshold” parameter, seven different searching spaces are used for the analysis.
In the Figure two examples of “Displacement threshold” values are depicted. Example A shows an elliptical shape of
searching, whereas example B shows an oval shape of searching.
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Figure S4: Multiple sequence alignment among SERT, MAO-A and 5-HTR2a
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Figure S4: In the figure S4 are shown the results of the multiple sequence alignment among the serotonin target proteins



Figure S5: Implemented architecture and essential components and services of 3D-PP.
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Figure S5: The architecture consists of three main layers: the presentation, domain and data layers, representing
the interaction between the essential components of the solution.

This representation is divided into three main layers: the presentation, the domain, and the data layers. I) The
presentation layer represents the user's view and the interaction with the domain layer. It consists of two
modules: first, ParametersInput which is responsible for obtaining the necessary data to compute the request
(Homology model files or PDBids). The second module is the ResultsView, which is composed of the following
items: a) a chart showing the frequency of each 3D-pattern discovered (ChartView), b) data tables showing all
clusters that belong to each 3D-pattern and all sites that reside into each cluster (TableView), c) a 3D viewer for
the structural visualization of the 3D-patterns (JsmolView), d) a picture showing the sequence-based alignment
of the sites forming each 3D-pattern (AlignView), e) a graph showing the RMSD of the sites of a cluster. II) The
domain layer represents the core of 3D-PP and denotes the communication link between the presentation and
data layers. This layer has the following components: a) UploadFile for uploading the file with the PDBids or the
homology models delivered by the user, b) Core, for the processing of each protein, the discovering of 3D-
patterns and cluster generation, the creation of graph databases, the preparation in JSON format of the results.
IIT) The data layer has three components which are responsible for store the data: a) the PDBFile represents the
protein structures under analysis, b) the GraphDB stores all information generated in the Domain Layer, c) the
JSONFile contains the processed results of 3D-PP. This component delivers the results to the ResultsView of the
Presentation layer.



Figure S6: Graph Database Models.
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Figure S6A: The model of the graph database implemented for each protein processed.
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Figure S6B: The graph database model that unifies all the sites found in all proteins.
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Table S1: Comparative table showing the occurrence of sites in the original protein structure (pdbSUM), in the primary sequence (C-x(8)-C-
x(5)-C-x(3)-H) and in the results obtained with 3D-PP.

G

P | Res | Pos. | Sequence C-x(8)-C-x(5)- Fasta from PDB Site PDB (3D-PP) pdbSUM Seq. | 3d- | Pdb Comments
D | oluti C-x(3)-H pp | SUM
Bi| on (LigP
d lot
1| N/A | 95— | RYKTELCRTYSESGRCR | A:GSHMTTSSRYKTELC A:CYS15:CYS24:CYS30:HIS34 A:CYS15:CYS24:CYS30:HIS34 | Yes | Yes | Yes
M 123 | YGAKCQFAHGLG RTYSESGRCRYGAKCQ
9 FAHGLGELRQANRHPK
o) YKTELCHKFKLQGRCPY
GSRCHFIHNPTED
1| N/A | 153 | RYKTELCRPFEESGTCK | A:STRYKTELCRPFEES | A:CYS159:CYS168:CYS174:HIS178 | A:CYS159:CYS168:CYS174:HIS178 | Yes | Yes | Yes
R - | YGEKCQFAHGFH GTCKYGEKCQFAHGFH
G 181 ELRSLTRHPKYKTELCR
o) TFHTIGFCPYGPRCHFIH
191 | KYKTELCRTFHTIGFCPY | \aDE A:CYS197:CYS206:CYS212:HIS216 | A:CYS197:CYS206:CYS212:HIS216 | Yes | Yes | Yes
— | GPRCHFIHNAD
219
2 | N/A | 419 | PKKRELCKFYITGFCARA | A:\GSSGSSGELPKKREL | A:CYS437:CYS445:CYS451:HIS455 | A:CYS437:CYS445:CYS451:HIS455 | Yes | Yes | Yes
c — |ENCPYMHGDF CKFYITGFCARAENCPY
Q 446 MHGDFPCKLYHTTGNCI
E 447 | PCKLYHTTGNCINGDDC | NCPDCMESHDPLTEET
MESHDPL RELLDKMLADDAEAGAE | A:CYS460:CYS469:CYS475:HIS479 | A:CYS460:CYS469:CYS475:HIS479 | Yes | Yes | Yes
- DEKEVEELKKSGPSSG
470
2 | N/A | 906 | ICDRYMNGTCPEGNSCK | A:GSSGSSGQYCWQHR | A:CYS907:CYS915:CYS921:HIS925 | A:CYS907:CYS915:CYS921:HIS925 | Yes | Yes | Yes
D — | FAHGNA FPTGYFSICDRYMNGTC
9 928 PEGNSCKFAHGNAELH
M EWEERRDALKMKLNKA
SGPSSG
2 | N/A | 62 — | GEKTVVCKHWLRGLCK | A:GSSGSSGEKTVVCKH | A:CYS68:CYS76:CYS82:HIS70 X No | Yes | No New site.
) 89 | KGDQCEFLHEYD WLRGLCKKGDQCEFLH
9 EYDMTKMPECYFYSKF
N 90 — | MTKMPECYFYSKFGEC GECSNKECPFLHIDPES A:CYS68:CYS76:CYS82:HIS86 A:CYS68:CYS76:CYS82:HIS86 Yes | Yes | Yes
117 | SNKECPFLHIDP
KIKDCPWSGPSSG A:CYS105:CYS110:CYS96:HIS114 | A:CYS96:CYS105:CYS110:HIS114 | Yes | Yes | Yes
2 | N/JA | 176 | TDKLEVCREFQRGNCA | A:GSSGSSGSTATQKLL A:CYS23:CYS31:CYS38:HIS42 A:CYS23:CYS31:CYS38:HIS42 | Yes | Yes | Yes
E — | RGETDCRFAHPAD RTDKLEVCREFQRGNC
5 204 ARGETDCRFAHPADST
MIDTSDNTVTVCMDYIK
S 212 | DNTVTVCMDYIKGRCMR GRCSREKCKYFHPPAH A:CYS59:CYS67:CYS72:HIS76 A:CYS59:CYS67:CYS72:HIS76 | Yes | Yes | Yes
— | EKCKYFHPPA LQAKIKAAQHQANQAAV
238 A
2 | N/A | 294 | PHPTSICDNFSAYGWCP | A:GSSGSSGCCLPPATH A:CYS23:CYS32:CYS38:HIS42 A:CYS23:CYS32:CYS38:HIS42 | Yes | Yes | Yes
F - |LGPQCPQSHDID RPHPTSICDNFSAYGWC
C 322 PLGPQCPQSHDISGPSS
6
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9 88 — | CKLNLLGRCHYAQSQRN | EIRLPEAQLYELLETAGP A:CYS73:CYS78:CYS82:HIS86 A:CYS73:CYS78:CYS82:HIS86 Yes | Yes | Yes
G 110 | LCKYSH DRFVLLETGGQAGITRS
VVATTRARVCRRKYCQR
150 | CKSYKGEGRKQTCGQP PCDSLHLCKLNLLGRSH A:CYS174:CYS182:CYS187:HIS191 | A:CYS174:CYS182:CYS187:HIS191 | Yes | Yes | Yes
= | QPCERLH YAQSQRNLCKYSHDVLS
172 EQNFQILKNHELSGLNQ
169 | ERLHICEHFTRGNCSYL |EELACLLVQSDPFFLPEI | A:CYS150:CYS162:CYS168:HIS172 | A:CYS150:CYS162:CYS168:HIS172 | Yes | Yes | Yes
— | NCLRSHNL CKSYKGEGRKQTCGQP
193 QPCERLHICEHFTRGNC
SYLNCLRSHNLMDRKVL
TIMREHGLSPDVVQNIQ
DICNNKHAR
41295| 1- | MSRRNPCKFEIRGHCLN | A:B:C:D:E:F:G:H:l:J:K:L: A:CYS15:CYS21:CYS7:HIS25 A:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
A | 28 | GKRCHFSHNYF M:N:O:P
g 8 B:CYS15:CYS21:CYS7:HIS25 B:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
B GPLGSMSRRNPCKFEIR C:CYS15:CYS21:CYST7:HIS25 C:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
GHCLNGKRCHFSHNYF
EWPPHALLVRQNFMLN D:CYS15:CYS21:CYS7:HIS25 D:CYS15:CYS21:CYST:HIS25 Yes | Yes | Yes
RILKSMDKSIDTLSEISG ) . . ; . } . ;
AAELDRTEEYALGUVGY E:CYS15:CYS21:CYS7:HIS25 E:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
LESYIGSINNITKQSACV F:CYS15:CYS21:CYS7:HIS25 F:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
AMSKLLTELNSDDIKKLR
DNEELNSPKIRVYNTVIS G:CYS15:CYS21:CYS7:HIS25 G:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
YIESNRKNNKQTIHLLKR H:CYS15:CYS21:CYS7:HIS25 H:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
LPADVLKKTIKNTLDIHK
SITINNPKESTVSDTNDH :CYS15:CYS21:CYS7:HIS25 I:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
AKNNDTT J:CYS15:CYS21:CYST:HIS25 J:CYS15:CYS21:CYST:HIS25 | Yes | Yes | Yes
K:CYS15:CYS21:CYS7:HIS25 K:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
L:CYS15:CYS21:CYS7:HIS25 L:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
M:CYS15:CYS21:CYS7:HIS25 M:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
N:CYS15:CYS21:CYS7:HIS25 N:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
0:CYS15:CYS21:CYST7:HIS25 0:CYS15:CYS21:CYST:HIS25 Yes | Yes | Yes
P:CYS15:CYS21:CYS7:HIS25 P:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
4]252| 1— | MSRRNPCKFEIRGHCLN | A:GPLGSMSRRNPCKFE A:CYS15:CYS21:CYS7:HIS25 A:CYS15:CYS21:CYST:HIS25 (not | Yes | Yes | Yes CD binding site.
C| A | 28 |GKRCHFSHNYF IRGHCLNGKRCHFSHNY ZN - CD)
3 FEWPPHALLVRQNFML i i - i , : . _ —
D NRILKSMDKSIDTLSEIS B:CYS15:CYS21:CYS7:HIS25 B.CYSlS.CYZS’\lZl.CYSIHISZS(not Yes | Yes | Yes CD binding site.
GAAELDRTEEYALGVVG -~ CD)
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4 |124A | 1- | MSRRNPCKFEIRGHCLN | A:B:C:D:E:F:G:H:l:.J:K:L: A:CYS15:CYS21:CYS7:HIS25 A:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
GKRCHFSHNYF :NO:
(3: 28 M:NO:P B:CYS15:CYS21:CYS7:HIS25 B:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
E GPLGSMSRRNPCKFEIR C:CYS15:CYS21:CYS7:HIS25 C:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
GHCLNGKRCHFSHNYF
EWPPHALLVRQNFMLN D:CYS15:CYS21:CYS7:HIS25 D:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
RILKSMDKSIDTLDEIDG } . . . . ; . }
AAELDRTEEYALGWGY E:CYS15:CYS21:CYS7:HIS25 E:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
LESYIGSINNITKQSACV F:CYS15:CYS21:CYS7:HIS25 F:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
AMSKLLTELNSDDIKKLR i . . . : : . .
DNEELNSPKIRVYNTVIS G:CYS15:CYS21:CYST7:HIS25 G:CYS15:CYS21:CYST:HIS25 Yes | Yes | Yes
YIESNRKNNKQTIHLLKR H:CYS15:CYS21:CYS7:HIS25 H:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
LPADVLKKTIKNTLDIHK
SITINNPKESTVSDTNDH I:CYS15:CYS21:CYS7:HIS25 I:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
AKNNDTT J:CYS15:CYS21:CYST:HIS25 J:CYS15:CYS21:CYST:HIS25 | Yes | Yes | Yes
K:CYS15:CYS21:CYS7:HIS25 K:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
L:CYS15:CYS21:CYS7:HIS25 L:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
M:CYS15:CYS21:CYS7:HIS25 M:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
N:CYS15:CYS21:CYS7:HIS25 N:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
0O:CYS15:CYS21:CYS7:HIS25 0O:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
P:CYS15:CYS21:CYS7:HIS25 P:CYS15:CYS21:CYS7:HIS25 Yes | Yes | Yes
4| N/A | 8— | WAKDIPCRNITIYGYCKK | A:MDKINPDWAKDIPCR A:CYS14:CYS23:CYS30:HIS34 A:CYS14:CYS23:CYS30:HIS34 Yes | Yes | Yes
C 37 | EKEGCPFKHSDN NITIYGYCKKEKEGCPFK
Y HSDNTTAT
K
41| 2.65| 175 | KSLKPCPFFLEGKCRFK |A:B:C:D A:CYS180:CYS188:CYS194:HIS198 | A:CYS180:CYS188:CYS194:HIS198 | Yes | Yes | Yes
| A — | ENCRFSHGQV - . . - . . . -
201 MHHHHHHSSGRENLYE | B:CYS180:CYS188:CYS194:HIS198 | B:CYS180:CYS188:CYS194:HIS198 | Yes | Yes | Yes
QGEEEGEDEEELSGTK | €:CYS180:CYS188:CYS194:HIS198 | C:CYS180:CYS188:CYS194:HIS198 | Yes | Yes | Yes
VSAPYYSSWGTLEYHN
AMVVGTEEAEDGSAGY | D:CYS180:CYS188:CYS194:HIS198 | D:CYS180:CYS188:CYS194:HIS198 | Yes | Yes | Yes
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C:CYS105:CYS110:CYS96:HIS114

Yes

Yes

Yes

C:CYS68:CYS76:CYS82:HIS86
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Table S2: Matrix of amino acids sequence identity among the Serotonin Transporter (SERT), the
Monoamine Oxidase A (MAO-A) and the Serotonin receptor 2A type (5HT2A).

Table S2: In the table are shown the amino acids sequence identity between MAO-A vs SERT, MAO-A vs 5HT2A,

and SERT vs SHT2A.

MAO-A 5HT2A SERT
MAO-A 100% 15% 18%
5HT2A 15% 100% 22%
SERT 18% 22% 100%




