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Supplementary Material

Comments on 5-HT,, model and sequence alignment published by other
groups

(1) Comparing our model with the Chambers and Nichols® model on 5-HTa

(i) The model of 5-HT,a by Chambers and Nichols was constructed using bovine
rhodopsin as a template. We have used the template B,-AR to build our model,
which is better in two ways (a) sequence identity of 5-HT,a with B-AR is much
better than with Bovine Rhodopsin, (b) both B,-AR and 5-HT,a belong to amine
GPCR, which is a sub-group of Class A GPCR.

(it) Moreover, in Chambers and Nichols model, the network of polar interaction
(“ionic lock™) was preserved between Arg residue (R135 in bovine rhodopsin)
from conserved E/DRY motif of TM3 helix and Glu residue (E247 in bovine
rhodopsin) of TM6, which bridges these two transmembrane helices, stabilizing
the inactive-state conformation. It is also mentioned that the same interaction is
preserved in all class A GPCRs. But the analogous polar interactions are broken
in all the ligand-activated GPCR crystal structures, B2-AR, B1-AR and Aza, that
were published very recently. Please see reference number “61” in the main
article. Since we have used B,-AR as a template, our model also retains the lack of
network of polar interaction (“ionic lock™).

(2) Comparison of our model with Evers and co-workers’ model®’

Evers and co-workers also generated the protein models by applying ligand-
supported homology modelling using bovine rhodopsin as a template. The authors claims
that the comparison of the different methods in retrieving known antagonists from the
virtual libraries shows that the ligand-based screening techniques outperform the
molecular docking approach when sufficient ligand information is used for the generation
of models. However, he agrees that the present study cannot provide an exhaustive
comparison of all currently available virtual screening methods. Also, they suggest that
protein models can be used as a structural basis for the generation of relevant binding
poses and ligand alignments, which would be useful for the subsequent generation of 3D-
QSAR models. In another article published by the same group, which came on the same
issue of the same journal (Evers, A and Klabunde, T. 2005, 48:1088-1097), the authors
claim that structure-based homology models may be used as a structural basis for GPCR
lead finding and compound optimization. When considering the ligand-supported
homology model used in that study, one would like to be cautious that the model could be
inaccurate with the docking poses due to the distant homology to bovine Rhodopsin
(template). It would be enthusiastic to see the similar kind of virtual screening on 5-HT,a
model built using better template such as adrenergic receptors.
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Since 3D-coordinates and the information on model quality through PROCHECK or
other methods were not available for the model constructed either by Chambers and
Nichols or by Evers and co-workers, we are unable to perform detailed structure
comparisons of our model with theirs.

(3) Comparison of our model with Bruno and co-workers’ model®®

The paper by Bruno and co-workers’ model on 5-HT,5 was published subsequent to the
analysis described and reported in our manuscript.

(1) Brunos’ model was built by using B,-AR as a template, which was considered as a
more suitable template than the bovine Rhodopsin as we have done. The
alignment constructed by us to model the template is consistent with the
alignment constructed by Bruno and co-workers except that the alignment at TM5
was eight residues longer than their alignment at TM5.

(i) Our model is consistent with their model in preserving the disulphide bridge
between C148 on TM3 and C227 on ECL2.

(iii) The model coordinates could not be obtain for a rigorous comparison. It is not
clear if their model includes N-terminal and C-terminal loop regions, but, it seems
that the model was built with ICL3 region (viewed through their results part of
root mean square fluctuation on residues. Compared to their model, our model
was built with the loop regions which includes N-terminal, C- terminal and ICL3
region, which further raise a question of stability of their incomplete monomeric
structure that went through molecular dynamics and derived docking studies.

(iv) Though, the PROCHECK results were included in Bruno and coworkers’ article,
we are unable to find the statistical numbers for residues falling under allowed
regions to compare with our PROCHECK results. But, comparing the results
graphically, our result shows that fewer residues of our model fall outside the
allowed regions of Ramachandran plot despite the presence of residues at N-
terminal and ICL3 regions in our model (Supplementary Table 1).

(4) Comparing our 5-HT,x sequence alignment with Johnson and co-workers’
alignment**

Our sequence comparison of human 5-HT,a with monkey, pig and rat 5-HT,a was
consistent with the alignment by Johnson and co-workers. Analysis of our alignment
result shows that the most variable regions are found in the N- and C-terminal regions
(Supplementary Figures 3, 4 and 5) and very few variable residues found at TM regions.



Legend to Supplementary Figure

Supplementary Figure SF1: Human amine GPCR sequence alignment. The human amine GPCR sequence

alignment (42 sequences) includes sequences from dopamine receptors, histamine receptors, adrenergic
receptors, angiotensin type-Il receptors, trace amine associated receptors and 5-HT receptors and were referred
as human amine GPCR sequences. This alignment shows the conserved residues and motifs, which are

described inside result part under the same heading.

Supplementary Figure SF2: Human 5-HT class GPCR alignment. There are 12 sequences from 5-HT,, 5-HT,,
5-HT,, 5-hts, 5-HTg and 5-HT; receptors and their subtypes of humans were refer to human 5-HT receptor

sequences.

Supplementary Figure SF3: Sequence Alignment of 5-HT2a orthologous receptors. Orthologous of 5-

HT,a receptor sequences (14 sequences) were aligned to identify the amino acid exchanges

Supplementary Figure SF4: Comparison of human 5-HT,4 sequence against rat 5-HT,, A close comparison

of sequences between human and rat (Rattus norvegieus) 5-HT,s receptor was performed, to identify

residues which are specific to the corresponding species and are reported in Figure 3 in the main article.

Supplementary Figure SF5: Comparison of human 5-HT,a sequence against rodents 5-HT,, The 5-HT,a

sequences of rodents such as Rattus norvegieus, Mus musculus, Cricetulus griesius, Chinese

hamster and Mesocricetus auratus were compared against human 5-HTa,

Supplementary Figure SF6: Comparison of human 5-HT,, sequence against human 5-HT,z and 5-HT,¢

sequences. Comparison of amino acid exchanges across the subclasses, 5-HT,a, 5-HT2g and 5-
HToc.

Supplementary Figure SF7: PROCHECK results on built model. Fully allowed regions are marked in yellow

and partially allowed regions in red. A vast majority of the points are within allowed and partially allowed
regions. The analyzed results were tabulated in Supplementary Table 1. Results of applying the validation
program, PROCHECK, on the final model of 5-HT,5 (A) before loop (N-terminal, ICL3 and C-terminal
regions) building, and (B) after loop building.

Supplementary Figure SF8: Verify3d results on built model. The built model was validated through verify3d

server and results were considered tabulated in Supplementary Table 1.

Supplementary Figure SF9: Analysis of correlation of the binding energy with experimental affinity values

derived from the literature® “**%, Similar experimental data are not available for dopamine.

Supplementary Figure SF10: Comparison of side chain orientation of conserved residues on each TM

helices. The orientation of conserved residues on each TM helices of the model were compared with the
available crystal structures (Bovine Rhodopsin, Turkey B;-AR and Human Adenosin A, receptor) by

superposing them, which excludes the template crystal structure. (A) Asn in TM1, Asp in TM2, Arg in TM3 and



Trp in TM4 were compared for their side chain orientation and represented by sticks. (B) The conserved Pro

residue on TM5, 6 and 7 was compared for their side chain orientation and represented by sticks

Supplementary Figure SF11: Representation of docked poses for each ligand. Ligands are coloured in cyan

and the residue which makes H-bond with the ligand coloured in pink. The secondary structural regions are

marked, from where the residue comes to make the H-bond. H-bonds are marked in dotted yellow line.

Supplementary Figure SF12a: Ligplot representation. Representation of interaction is depicted for the ligands

such as Serotonin, Dopamine, DOI and LSD. H-bond, hydrophobic and hydrophilic residues are ploted and key

for the same is given at the end of the figure.

Supplementary Figure SF12b: Ligplot representation. Representation of interaction is depicted for the ligands

such as Ketanserin, Haloperidol, Clozapine and Risperidone. H-bond, hydrophobic and hydrophilic residues are

ploted and key for the same is given at the end of the figure.

Legend to Supplementary Table

Supplementary Table ST1: Residue length for each TM helix in the built model and their sequence identity
with template p2-AR (PDB id 2RH1). The regions are also marked for their structural validity through

Ramachandran plot and verify3d.
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KAARKSAAK.KFPGFPRVEPDSVIALN---- -—- --GIVKLQKEVEECAN------------=------ommmmm o LSRLLKHERK------
--SERSQPGAEGSPETPPGRCCRCCRAPRLLQAISWKEEEEED----EGSMESLTS--

IQFLSQPIITF RETENRARELAALQGSETPGKG-------- -
IQFLSEPTITF RETEKRIKDLADLQGSDSVTKAEKRKPAHRALFRSCLRCPRPL. RNQASWS - --SSRRSTSTTGKPSQATGPSANWAKAEQL.TCSSYPSSEDEDKPATDPVLQVVYK--
IQFLSEPTITF KETEK KELAGLQASGTEAETENFVHPTGS. C-ELQQ :!INRRKYGRC.FWFTTKSWKPSSEQMDQDHSSSDSWNNNDAAASLENSASSDEEDIGS TRAIYSIVLKL
GRIVKP------ NNNNMP---SSDDGLEHNKIQNGKAPRDPV.ENCVQGEEKESS STSVSAVAS- -
L IHISLASRSRVHK.RPEGPKEKKAKTLAFLK ------ SVKKPPPGEAAREELRNGKLEEAPPPALPPPPRPVA--DKDTSNESSSGSATQN- -

AEFFYN&I I;NI.RR.RLRLDGAREAA ------------- --GPEPPPEAQPSPPPPPGCWGCWQKGHGEAMPLHRYGVGEAAVG. GEATLGGG- -
PGFFSE! SLWKRDHL - === === == - - - - - - - e e e e e e e m e mm———-—---- - SRCQSHPG------=--=-==-=--~ LTAVSSNICGHSFRGRLSSRRSLS----
IINF.LP.LLMLWF KI.KAVRQHCQHRELINRSLPSFSEIKLRPENPK ----------- GDAKKPGKESPWEVLKRKPKDAGGGSVLKSPSQTPKEMKSPVVFSQEDDREVDKL.
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. . . * *
21728 |DRD1_HUMAN LSVIMGVFVCCWLPFFILNCILPFCG 299
21918 |DRD5_HUMAN LSVIMGVFVCCWLPFFILNCMVPFCS 323
25021 | HRH2 HUMAN LAAVMGAFIICWFPYFEAFVERGLRG 261

8588 | ADRB1_HUMAN
7550 | ADRB2_HUMAN
3945 |ADRB3_HUMAN
5368 |ADA1B_HUMAN ---

LGIIM LCWLPFFIVNIVHVIQD 300
LGLIM LCWLPFFLANVLRALGG 319
LGIVVGMFILCWLPFFIALPLGSLFS 321
5348 |ADA1A HUMAN --- LGIVVGCFVLCWLPFFLVMPIGSFFP 299
5100 |ADA1D HUMAN --- LAIVVGVFVLCWFPFFFVLPLGSLFP 375
3639 |5HT4R HUMAN - - - === - - = - - oo m o m oo o o o o o o o 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 m e mmmmmmm—---- LCIIMGCFCLCWAPFFVTNIVDPFID 286
8223 | 5SHT2A HUMAN --- --QSSLSSEKLFQRSIHREPGSYTGRRTMQSIS KACKVLGIVFFLFVVMWCPFFITNIMAVICK 350
8335 |5HT2C_HUMAN --- - -EENSANPNQDQNARRRKKKERRPRGTMQAINNERKASKVLGIVFFVFLIMWCPFFITNILSVLCE 338
1595 |5HT2B_HUMAN --- --RKDKALPNSGDETLMRR-TSTIGKKSVQTIS RASKVLGIVFFLFLLMWCPFFITNIELVLCD 351
P1P5|TAAR2 HUMAN ENQNN--QVK------ LGIVIGVFLLCWFPCFFT----ILLD 285
P1P4 | TAAR3_HUMAN ENTKG- -AVKKHLSKK; LGIVMGVFLACWLPCFLA----VLID 279
6RJ0 | TAAR1_ HUMAN LGIVMGVFLICWCPFFIC- ---TVMD 274
6RI8 | TAAR6_ HUMAN LG AFMISWLPYSID----SLID 281
69N4 | TAAR8_HUMAN LG LAFVISWLP D----ILID 280
6RI9 | TAARS_ HUMAN LGIAMAAFLVSWLPYLVD- - --AVID 281
4804 | TAARS5_HUMAN LGIAVGIYLLCWLPF! ID----TMVD 275
14416 |DRD2_HUMAN LAIVLGVFIICWLPFFITHILNI 400
35462 |DRD3_HUMAN AIVLGAFIVCWLPFFLTHVLNT; CQ 356
21917 |DRD4_HUMAN - -PAPGLPQDPCGPDCAPPAPGLPRGPCGPDCAPPAPGLPQDPCGPDCAPPAPGLPPDPCGSNCAPPDAVRAAALPPQTPPQT - - RRRRRAK I[EGRERKAMRVLPVVVGAFLLCWEPFFVVHIEQALCP 421
8913 |ADA2A HUMAN -----------------oooom SDHAERPPGPRRPERGPRGKGKARASQVKPGD------------ SLPRRGPGATGIGTPAAGP------ GEERVGA------ AKASRWRGROQNREKRFIFVLAVVIGVFVVCWFPFFFTYELTAVG- 400
8825 |ADA2C HUMAN ----------------mmmmmmomo o GRRRAGAEGGAGGADGQG-AGPGAAESGA------------ LTASRSPGPGGRLSRASSRSVEFFLSRRRRAR------ SSVCRRKVAQAREKRFIFVLAVVMGVFVLCWFPFFFSYSLYGICR 409
8089 |ADA2B_HUMAN PSWAALPNSGQGOKEGVCGASPEDEAEEEEEEEEEEEECEPQAVPVSPASACSPPLOQOPQGSRVLATLRGQVLLERGVEAIGEGQWWRRRAQLTREKRFIFVLAVVIGVFVLCWFPFFFSYSLGAICP 398
8222 | 5HT1B_HUMAN R! KTLGIILGAFIVCWLPFFIISLVMPICK 341
8221 |5HT1D_ HUMAN R! KILGIILGAFIICWLPFFVVSLVLPICR 328
8566 | SHT1E HUMAN RKAARILGLILGAFILSWLPFFIKELIVGLS- 317
0939 | 5HT1F_ HUMAN RKAATTLGLILGAFVICWLPFFVKELVVNVCD 320
8908 | SHT1A HUMAN RKTVKILGIIMGIFILCWLPFFIVALVLPFCE 372
7898 | SHTS5A HUMAN RAALMVGILIGVFVLCWIPFFLTELISPLCS 312
4969 | SHT7R_HUMAN LGIIVGAF.VCWLPFFLLS.ARPFIC 354

11229 |ACM1_HUMAN --- LSAILLAFIL NIMVLVSTFCK 392
LSAILLAFII NIMVLVSTFCD 469
AP

LGIIMGVFILCWLPFFLANVVKAF.R 351

- -SSTKAKGHNPRSSIAVKLFKFS
--GMASAK- - -TKTHFSVRLLKFS

EGEE-PG--- EVVIKMPMVDPEAQAPTKQPP--RSSPN.VKRPTKK-- - -GRDRAGKGQKPRGKEQLAKRKTFSLV]
- -8QG! SPGlEF EETEETFVKAETEKSDYDTPNYLLSPAAAHRPKSQKCVA.KFRLVVKADGNQE.NNGC.KVKIMPCPFPVAKEPSTKGLNPNPSHQMTKRKRVVLV

08912 |ACM5_HUMAN ---

20309 |ACM3_HUMAN PGHSEILNSTKLPSSDNLQVPEEELEMVDLERKADKLQAQKSVDDGESFPKSFSKLPIQLESAVDTAKTSDVNSSVG- - -KSTATLPLSFKEATLAKRFALKTRSQITKRKRMSLV] LSAILLAFII NIMVLVNTFCD 518
08172 |ACM2_HUMAN -------- NMR - - DDEIQDENTVSTSLE - - - - - HSKDENSKQTCIRIGTKTPKSPSCTPTNTEVEVVGESSGQNGDE- - - - - - - === =-- KQNIVARKIVKMTK - QPAKKKPP - PS ILAILLAFII NVMVLINTFCA 414
08173 |ACM4_HUMAN -------- TKERPATILg.TEATTPAMPAPPLQPRALNPASRWSKIQIVTKQTGNICVT - ---AIEIVPAT-PAGMR PAANVARKFASIARNQVRKKRQM-AA IFAILLAFILIWEPYNVMVLVNTFCQ 427
9Y5N1 |HRH3_HUMAN --- GGGESVASPESSSESSSRETERPRSLKRGSKPSASSA- -~~~ -=========----oo- - - SLEKRMKMVSQS - - - - - - FTQRFRLS LAVIVSIFGLCWAPYILLMIIRAACH 385
9H3N8 |HRH4 HUMAN ---------mmmmmmmmmomo o ASTEVPASFHSERQR- - - RKSSLMFSSRTKMNSN - - = = = = = = = = = == = = = m m oo oo - TIASKM@SFSQSDSVALHQREHVELLRARRLAKSLAILLGVFAVCWAPYSLFTIVLSF¥S 330
0406 | BHTER_HUMAN = = = = = = = = = = = = = = = = = = = = = o o e oo e oo oo RTPRPGVESADSRRLATKHSRKALKASLELGILLGMFFVEWLPFFVANIVQAVCD 295
35367 |HRH1_HUMAN CFP--------- LDIVEMQAAAEGSSRDYVAVNRSHEQLKTDEQGLNEHGASEISEDQMLEDSQSFSRTDSDTHTETAPGKGKLRSESNTELDY IKFTWKRLRSHSRQYVSGLHMNRERKAAKQLGFIMAAFILCWIPYFIFFMVIAFCK 442
ruler ....... 460....... 470....... 480....... 490....... 500....... 510....... 520....... 530....... 540....... 550....... 560....... 570....... 580....... 590....... 600
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* .k kR
SGETQP- - - -FCIDSNIFDVFVWFGWA FRRKAFSTLLGCYRLCPATNNAIETVSINNNG---------------------mmmmmomm oo AAMFSSHHEPRGSISKECNLVELIP
GHPEGPPAGFPCVSETTFDVFVWFGWA FQKVFAQLLGCSHFCSRT - - PVETVNISN- - - - - --------mmmm oo oo mm oo oo ELISYNQDIVFHKEIAAAYT P

FRTGYQQLFCCRLANRNS - - -HKTSLRSNAS - - - - - -QLSRTQSREPRQQEEKPLKLQVWSG
FREKAFQRLLCCARRAARRRHATHGDRPRASG - - - — = == = == === — == mmmm e me e oo = CLARPGPPPSPGAASDDDDDDVVGATPPARL - - - = - = === == = = =

FRIAFQELLCLRRSSLK----AYGNGYSSNG-------=----=-=------c--o-oommomom NTGEQ- - - - SGYHVEQEKENKLLCEDLPG--------=--=-----~
FRSAFRRLLCRCGRRLP -- ----AAARP----------mmmmn ALFPS------mmmmmm oo o -
-- - - - -¥T¥RPWTRGESLERSQSRKDSLDDSEGSCLEGSQRTILPSASPSPGY
-- ----MTLHP-------- PSQAVEGQHKDMVRIPYV FYRISKTIDG-
-- -———- HWRASTSGLRQDCAPSSGDAPPGAPLALIALP PDPEPPGTPEM

_______ GOEVPCSTTEINGSTHVLRDAVECG

[;lElE‘ElEIErE]E]EIE]GIEIEI'

ESCNEDVI---- TLFNKTYRSAFSRYIQCQ¥KENKKP - LQLILVNTIPALAYKSSQLQMGOKK - - - - - - - KQDAK

KSCNQKLM- - - - - - TLF, KIIRRAFS LRCNYKVEKKPPVRQIPRVAATALSGRELNVNI¥RHT - - ------ - - -

S-CNQTTL---- TLFNKTFRDAFGRYITCNYRATKSVKTLRKRSSKIYFRNPMAENSKFFKKHGIRNGINPAMYQSPMRLR

PFLNFSTP------ GFFYPWFRRALKYILLGKIFSSCFHNTILCMOKESE - - - = = = = = = = = = = = o o m o o o o o e o o e e e e e e e e oo oo oo

PYLD¥STP------ GFFNPWFQKAFKYIVSGKIFSS - -HSETANLF PEAH - - - - - - - = = = = o o o o o o oo o oo o oo o oo oo oo

PFLHYIIP------ FFYPWFRKALKMMLFGKIFQK - -DSSRCKLFLELSS-

AFMGFITP------ LEYPWFRKAIKVIVTGQVLKN- - SSATMNLF SEH L - = = = = = = = = = = = = = = & = = — o o o o o o o o o o o o o o o o o o o e o oo oo o m o mmm oo

AFMGFLTP------ LEYPWFRRKAIKLILSGDVLKA- - SSSTISLFLE- - - = = = == = = = = = = = = = = = o o o o o e e e e e e e e e e e oo m oo

AYMNFITP------ FFYQWFGKAIKLIVSGKVLRT - -DSSTTNLFSEEVETD-

SLLHFITP------ E ------

----CNIPP--- ¥

T---CHVSP--- ¥

A---CSVPP---

----CSVPR------ C

EA--CQVPG------ C

KH--CKVPH- - - C

D--ACWFHL------ L FHKLIRFKCTS

D--SCWIHP------ L FEIQFQKIVPFRKAS

---I¥TVSS--- FRKLAFKKLIRCREHT-

---KCKISE---

S--SCHMPE-- -

----CDIPA---

@TSCSCIPL--- A

-DCVPETLWE--------- a

-KCVPVTLWH---------

-SCIPKTFWN---------

-PCIPNTVWT---------

-SCIPDTVWS---------

GHCVP - D¥WYE- PLCHHSFRRAFTKLLCPQKLKIQPHSSLEHCWK- - -

SATGPKSVWYR-------- PLCHKRFQKAFLKIFCIKKQPLPSQHSRSVSS

CISP@----------- L PLFMRDFKRALGRFLPCPRCPRERQASLASPSLRTSHSGPRPG-----------------------LSLQQVLPLPLPPDSDSDSDAGSEESSE--------------------
- -LEMFIIWLGYI PLCNENFKKTFKRILHIRS
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21728 |DRD1_HUMAN HAVGS - SEDLKKEEAAG- - - - - - - IARPLEKLSPALSVILD¥DTD- - VSLERIQPITONGQHPE- - - - -
21918 | DRD5_HUMAN NAVTPGNREVDNDEEEGPFDRMFQIYQESPDEDPVAESVWELDCEGEISLDKITPFIPNGF,

25021 |HRH2_ HUMAN TEYTBPQAIDR - - - - - = = == == == = = oo m e

8588 LEPWAGCNGGAAADSDSSLDEPCRPGFASESKY - - = = = = = = = = = = = = = = = = = m e e o oo oo
7550 IEDFVEHQGTVPSDNIDSQGRNCS - - - TNDSLLi- = = = = = = = = = = = = = = = = = = = = = = oo
3945 |ADRB3_HUMAN === === ===ccm---mommmmmmmm o - GVPAARSSPAQPRLCQRLDGASWEVS - = = = = = = = = = = = = = = = = = = = — o oo o oo oo -
5368 LCAFPEWKAPGALLSLPAPEPPGRRGRHDSGPLFTFKLLTEP P GGASNGG DVANGQPGFKSNMPLAPG.F
5348 - VCEWKFFSSMPRGSARITVSKDQESCTTARVRSKSFLQVCCCVEPS PS ------ IKVHE, LSENGEEV----
5100 |ADA1D_HUMAN QAPVASRRKPPSAFREWRLLGPFRRPTTQLRAKVS -SLSHKIRAGGAQRAEAACAQRS EAVSLGVP-V QA.ELA SNLREEDI- - -

3639 | SHT4R_HUMAN GQWESQCHPPATSPLVAAQPSDT
8223 | 5HT2A_HUMAN - - TEDNDCSMVALGKQHSEEASKDNSDGVNEKVSCV - -
8335 | 5HT2C_HUMAN - -ASDNEPGIEMQ- - VENLELPVNPSSVVSERISSV- - -
1595 | 5SHT2B_HUMAN --SSTIQSSSIIL--LDELLLTENEGDKTEEQVSYV- - -
P1P5 | TAAR2 HUMAN
P1P4 | TAAR3_HUMAN
6RJ0 | TAAR1 HUMAN
6RI8 | TAAR6 HUMAN
69N4 | TAARS HUMAN
6RI9 | TAAR9 HUMAN
4804 | TAARS_HUMAN
14416 | DRD2_HUMAN
35462 |DRD3_HUMAN
21917 |DRD4_HUMAN
8913 | ADA2A_ HUMAN
8825 | ADA2C_HUMAN
8089 [ADA2B_HUMAN
8222 | 5HT1B_HUMAN
8221 | 5HT1D_HUMAN
8566 | SHT1E_HUMAN
0939 | 5HT1F_HUMAN
8908 | 5HT1A_ HUMAN
7898 | SHT5A_HUMAN
4969 | SHT7R_HUMAN
11229 |ACM1_HUMAN
08912 |ACM5_HUMAN
20309 | ACM3_HUMAN
08172 |ACM2_HUMAN
08173 |ACM4_ HUMAN
9Y5N1 |HRH3_HUMAN
9H3N8 | HRH4 HUMAN
0406 | 5SHT6R_HUMAN
35367 |HRH1_HUMAN ---

ruler .......

446
477
359
477
413
408
520
466
572
388
471
458
481
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343
339
345
342
348
337
443
400
467
450
462
450
390
377
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460
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590
466
479
445
390
440
487
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ruler
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* s s P * g3 ks sk, 2. %
-------- MEEPGAQCAPPPPAGSETWVPPANLSSAPSQNCSAKDYIYQDS - IELPW KVLLVMLLALI
MSPLNQSAEGLPQE - - ASNRSLNATETSEAWDPR - TLQAL KISLAVVLSVI
- - -MNIfNCT-TE IRPKITE ---KMLIC LVVI

----------------------------------- MDFLNSSDQNLESEELLNRMPS KILVSL LSGLAL INSLVIAAITIVTRKLHHP -
---------------------- MDVLSPG@EGNNTTSPPAPFETGGNETGEISD lVIlSLLLGlLIFCAVL CVVAAIALERSLQNV -

-------MDLPVN-LESFSLSTPSPLETNHSLGKDDLRPSSPLLSVFG VLILTLLGFLV. LLVLATILRVRTFHRVP

------MMDVNSSGRPDLY¥GHLRSFLLPEVGRGLPDL PDGGADPVAGSWAPHLL-VIAIPAP.WIAPP-AIGCG-I-GRVIKVVIGSILTLIl CLVVISVCFVKKLRQP -

—-- - --- ------MDKLD. SEEGFGSVEK - ----VVLL.FLS.VILMAIL LLVMVAVCWDROLRKI
MDILCEENTSLSSTTNSLMQLNDDERLESNDFNSGEANESDAFNWTVDSENRTNLSCEGCLS CL.LLHL- QERNWSALLTAVVIILEIAGNILVIMAVSLEKKLQNA-
MVNLRNAVHSFLVHLIGLLVWQCDISVSP----- VAAIVTDIFN-TEDE-GRFKFPDG-------------- ILVIMAVSMEKKLHNA-
-MALSYRVSELQSTIPEHILQSTFVHVIS- - - - - - - SNWSGLQTESIPEEMKQIVEEQG- - - LVILAVSLEKKLQYA-
--------------------------------- MVPEPGPTANSTPAWGAGPPEAPGG-------------- memememmeea-

leceeen 10........ 20........ 30........ 40........ 50........ 60........70........80........90.......100.......110.......120.......130.......140.......

s * : * * *: s k¥ g KgokkR k : : * 3 T. : : sk * : *
PKRAAVMIALVWVFSISI LPPFF- -WRQAK - AEEEVSECVVNTDHIL
A GHAATMIAIVWAISICISIPPLF - - WRQAK-AQEEMSDCLVNTSQIS- -
MPLSIIYIVMD-RWKLGYFLCEVWL KRAALMIL I IFI PPLF - -WRSHRRLSPPPSQCHEIQ I--
MPFSIVYIVRE-SWIMGQVVCDIWL PKHAGIMITIVWI PPLF - -WRHQG- -TSRDDECIIK Iv--
LPMAALYQVLN-KWTLGQVECDLFIAL KRIPRRAAALISL LIGFLI IPPML-GWRTPE-DRSDPDACEISKDHG-----------
MPLSLVHELSGRRWQLGRRLCQLWIAC ASIWNVTA TLRTRKCVSNVMIALTWALSAVISLAPLLFGWGET - - ¥SEGSEECQVSREPS-----------
MPFVSVTIDLIGGKWIFGHFFCNVFI A PVRONGKCMAKMILSVWLLSASITLPP - LFGWAQN - -VND-DKVCLISQDFG-
MPFGAIELVQD- INI¥GEVFCLVRTSL A PLRIALMLGGCWVIPEFI
MP’ LTILYGYRWPLPSKLCAVWIYL A RTKAFLKIIAVWEISVGISMPIPVFGLQDDSKVFKE-GSCLLADD------------
MPLSLLAILYD PLPRYLCPVWISL A PIPVIGLRDEEKVFVNNTTCVLNDP- - - -
MPIALLTIMFEAMWPLPLVLCPAWLFL A RATAFIKITVVWLISIGIAIPVPIKGIETDVDNPNN- ITCVLTKERFG- -
MPPAMLNALYG-RWVLARGLCLLWEAF PLRALALVLGAWSLAALASFLPLLLGWHELGHARPPVPGQCRLLASLP----------
....... 160.......170....... cesecne cesecne cesecne eeee...220.......230.......240.......250.......260.......

. : * ok kkk
RILKQTPNRTGKRLERAQ---------- I GSTSSVTSI RVP------- DVPSES-@SPVYVNQVK-------------------- VRVS------ LLEKKKLMAA RKATKILGIILGAFIVCWLPFFIISLVMPICKD-
RILNP-PSLYGKRFETAH---------- G--SSLCSLEISLH ------- EGHSHSAGSPLFFNHVK-------------------- IKLA------ SALERKRISAARERKATKILGIILGAFIICWLPFFVVSLVLPICRD-
LY¥QKRESSRHLSNRSEDS - - - ---- - - - FAS- - - -CKLTQTFCVS------- DFSTSDPTTEFEKFHAS-------------------- IRIPPFPDNDLDHPGERQQISSTRERKAARILGLILGAFILSWLPFFIKELIVGLS- - -
LYHKRQASR- IAKEEVNG--------- - QVLLESGEKSTKSVST YVL------- EKSLSDPSTDFDKIHST-------------------- VRSLRSEFKHEKSWRRQKISGTRERKAATELGLILGAFVICWLPFFVKELVVNVCD- -
RIRKTVKKVEKTGADERHGASPAPPPKKSVNGESGSRNWRLGVE| KAGGALCA.GAVRQGDDGAALEVIEVHRVG.K.LPLP.AGP.PCAPASFERKNERNAEAKRKMALA RKTVKILGIIMGIFILCWLPFFIVALVLPFCES-
RVGSRKTNS- - - - -V8PIS--EAVEVKDSAK- - -- - - -QPQMVFTVRHATVTFQP- - - -------------------—————~———-—- EGDTWREQK - EQRAALMVGILIGVFVLCWIPFFLTELISPLCS- -

- ---ERENISIFKREQKAATELGIIVGAFTVCWLPFFLLSEARPFICGE
-------- THRMRTETKAAKTLCIIMGCFCLCWAPFFVTNIVDPFIDY -
LAI::FLP ------------------- GSYTGRRTMQSIS! QKACKVLGIVFFLFVVMWCPFFITNIMAVICK

GLSLDFLKCCKRNTAE

KERRPRGTMQAINNERKASKVLGIVFFVFLIMWCPFFITNILSVLC
WLEVSTVFQRDETPCSEPEKVAMLDGSRKDKALPNSGDETLMRR - - - - -TSTIGKKSVQTIS QRASKVLGIVFFLFLLMWCPFFITNIlLVLC
-------------------------------------------- MASQASETLQVPRTPRPG--------------------------VESADSRRLATKHSRKALKASLELGILLGMFFVEWLPFFVANIVQAVCDC
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Alignment of 5-HT2A orthologus

gi|47523510|Sus_scorfa
gi|47564058 |Bos_taurus
gi|10835175 |Homo_sapiens
gi|114649570|Pan_troglodytes
gi|68052304 |Pongo_pygmaeus
gi|74136485|Macaca_mulatta
|55846800 |Macaca fasicularis
gi|54607157 |Cannis_familaris
gi|126352318|Equus_caballus
gi|27753985 |Mus musculus
gi|8393583|Rattus_nowvegius
gi|112806 |Cricetulus_griseus
gi|238377|Chinese_hamster

| 63175434 |Mesocrisetus_aurat
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Alignment of 5-HT 2A orthologus
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Supplementary Figure4

Sequence comparison of human 5-HT2A with rat 5-HT2A Pagelof 1
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8223 |5HT2A_HUMAN MDIL GCLSPSCL VVIIL ILVIMA LAT LLGFLVMP' PLP
P14842|5HT2A RAT MIIL D I L IP L RD, GlLPP L IIL ILVIMA LAI LLGFLVMP PLP|
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8223 |5HT2A_HUMAN WIFL IIA PIPVFGL FVLI FV.FFIPL IMVI FLP|
P14842|5HT2A RAT WINL IIA PIPVFGL FVLI FVAFFIPL IMVI FLP)
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8223 | 5SHT2A_HUMAN LGIVFFLF PFFITNIMAVI IGALLNVFVWI LIL IPAL AL
P14842|5HT2A RAT LGIVFFLF PFFI IMAVI IGALL FVWI LIL IPAL
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Supplementary Figure5

Sequence comparison of human 5-HT2A with rodents’ 5-HT2A  Pagelof 1
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gi‘10835175\Homo/1-471 MDIL: LY SNDF Fi S| L LL LLTAVVIILTIAGNILVIMA L FLMSLAT. LLGFLVMP IL PLP Vv 150
gi\27753985\Mus/1-471 F L LPP IL LL IILTIAGNILVIMA L FLMSLAL LLGFLVMP IL PLP \% 150
gi\8393583\Rattus/l-47l F L LPP IL LL IILTIAGNILVIMA L FLMSLAL LLGFLVMP IL PLP I 150
gi\112806‘Cricetulus/l-47l F L LPP| IL; LLTAVVIILTIAGNILVIMA L FLMSLAT. LLGFLVMP PLP Vv 150
gi\238377\chinese/l-47l F L LPP IL ILTAVVIILTIAGNILVIMA I FLMSLAL LLGFLVMP PIP \% 150
\63175434\Mesocricetus/l-47l F L LL IAGNILVIMA L LAT. LLGFLVMP \% 150
ruler 0
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gi\27753985\Mus/1-471 WI LF, ATIQNPT IIA ISVGISMPIPVFGL FVLIGSFVAFFIPLTIMVI LS FLP L LF| 300
gi‘8393583\Rattus/1-471 WI LF, AIQNPI IIA ISVGISMPIPVFGL FVLIGSFVAFFIPLTIMVI FLP) L LF 300
gi\112806\Cricetu1us/1-471 WI LF, ATQONPT IIA I [PIPVFGLS FVLIGSFVAFFIPLTIMVI FLP L LF| 300
gi\238377\chinese/l-47l WI IF ATIQNPT IIA I [PIPVFGLS FVLIGSFVAFFIPITIMVI FLP L 300
\63175434‘Mesocricetus/l-47l WI LF AIQNPI IIA ISVGISMPIPVFGL FVLIGSFVAFFIPLTIMVI FLP) L 300
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gi\10835175\Homo/1-471 LGIVFFLF PFFITNIMAVI DVIGALLNVFVWI LF PLOLIL IPAL. 450
gi\27753985‘Mus/1-471 LGIVFFLF PFFITNIMAVI IGALLNVFVWI LF PLOLIL IPlL A J 450
gi\8393583\Rattus/1-471 LGIVFFLF PFFITNIMAVI IGALLNVFVWI LF PLOLIL IPAL. 450
gi\llZBOG\Cricetulus/l-47l LGIVFFLF PFFITNIMAVI HVIGALLNVFVWI LF PLOLIL IPAL. 450
gi‘238377\chinese/l-47l LGIVFFLF PFFITNIMAVI HVIGALLNVFVWI LF PLOLIL IPAL. J 450
\63175434\Mesocricetus/l-471 LGIVFFLF PFFITNIMAVI DIIGALLNVFVWI LIL 450
ruler
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gi|27753985|Mus/1-471 471
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gi|112806 |Cricetulus/1-471 471
gi|238377|Chinese/1-471 471
| 63175434 |Mesocricetus/1-471 471
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Supplementary Figure 6

Human 5-HT2 subclass GPCR alignment Pagelof 1
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8223 | 5HT2A_HUMAN MDILCEE LS-NSLMQLND TNLSClGlLlP-LlLLlLlE SALLIAVVIIL LVIMA LAI LLGFLVMP' LlIL RWPLPSKLCAV 150
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8223 |5HT2A_HUMAN WIFL L F IIAVW.I PIPVFGL FKE - FVLI FVSFFIPL IKSL LCVSDLGT FS FLP ----------- 285

8335 |5HT2C_HUMAN WISL IAIVWAT PIPVIGL P--- FVLI FVAFFIPL LMLLHGHT PPGL LDFLKCCK -- 273
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Supplementary Figure 7a
Ramachandran Plot

180 -135 -90  -45 0 45 90 135

Phi (degrees)
Plot statistics
Residues in most favoured regions [A,B,L] 242 92.4%
Residues in additional allowed regions [a,b,l,p] 17 6.5%
Residuesin generously allowed regions [~a,~b,~l,~p] 2 0.8%
Residues in disallowed regions 1 0.4%
Number of non-glycine and non-proline residues 262  100.0%
Number of end-residues (excl. Gly and Pro) 2
Number of glycine residues (shown as triangles) 10
Number of proline residues 9
Total number of residues 283

Based on an analysis of 118 structures of resolution of at least 2.0 Angstroms
and R-factor no greater than 20%, a good quality model would be expected
to have over 90% in the most favoured regions.
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Supplementary Figure 7b

Ramachandran Plot
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Phi (degrees)
Plot statistics
Residues in most favoured regions [A,B,L] 370 84.7%
Residues in additional allowed regions [a,b,l,p] 51 11.7%
Residuesin generously allowed regions [~a,~b,~l,~p] 8 1.8%
Residues in disallowed regions 8 1.8%
Number of non-glycine and non-proline residues 437 1000%
Number of end-residues (excl. Gly and Pro) 2
Number of glycine residues (shown as triangles) 18
Number of proline residues 14
Total number of residues 471

Based on an analysis of 118 structures of resolution of at least 2.0 Angstroms
and R-factor no greater than 20%, a good quality model would be expected

to have over 90% in the most favoured regions.




Supplementary figure 9

Correlation of binding energy and binding affinity
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Supplementary Figure 10

Bovine Rhodopsin
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Supplementary Figure 11
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Supplementary Figure 12
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Supplementary Table 1

- - _ Sequence Results of Results of
Structural Region Residue range identity with f,- Ramachandran plot Verify3D
AR (2RH1) P
™1 70-100 23% Allowed region +ve region
T™2 108-137 47% -do- -do-
T™3 144-178 49% -do- -do-
T™M4 189-212 (213) 33% -do- -do-
TM5 (233)234-264 32% -do- -do-
Tra!nsmembrane ™6 318-348 55% -do- -do-
reglons ™7 359-383 50% -do- -do-
R th
TSl “Tesdue s in
horizontal helix (next b 7 and 8" 27% -do- -do-
0 TM?) etween 7" an
TM region)
Few residues in Half of
. generously allowed - -
N-terminal 1-69 - - residues in —ve
and disallowed -
: region
regions
ICL1 101-107 29% Allowed region +ve region
I ntracel I u Iar ECL1 138-143 20% -do- +ve reg-ion
and IcL2 179-188 10% do- Nf‘;%?gr‘]’e
extracellular ECL2 213 -233 (214-232) 19% -do- +ve region
Ioops Few residues in
ICL3 265-317 ) generou_sly allowed Few reS|dl_Jes in
and disallowed —Ve region
regions
ECL3 349-359 20% Allowed region +ve region
C-terminal 396-471 - -do- +ve region






