SUPPORTING INFORMATION: Sequence alignment of class B1 GPCRs, binding sites of
CRF1 antagonists in stereo representation and table showing correlation between protein-ligand
interaction energies and the experimental binding affinities of three chemical series of CRF1

antagonists.



ADCYAPIRI1
VIPR2
VIPR1
GHRHR
SCTR
GIPR
GLP1R
GLP2R
PTHR1
PTHR2
CALCR
CALCRL
CRHR1
CRHR2

ADCYAPIRI1
VIPR2
VIPR1
GHRHR
SCTR
GIPR
GLP1R
GLP2R
PTHR1
PTHR2
CALCR
CALCRL
CRHR1
CRHR2

Secretin family receptors alignment

-WSEPFP——————- HYFDACG-FDEYESETGDQ-—-—-——————-— DYYYLSVKALYTVGYST
-WSETFP-—————- DFVDACG-YSDPEDESKIT-—--—-———————— FYILVKAIYTLGYSV
-WTHLEPG—————- PYPIACG-LDDKAASLDEQQT-———————— MFYGSVKTGYTIGYGL
-WSEPFP—-—————- PYPVACP--VPLELLAEEES—-—————————— YFSTVKIIYTVGHSI
-WSETFP—-—————- RPNLACG--VNVNDSSNEKRHS—-———————- YLLKLKVMYTVGYSS
-OWGLW———————— RDHTQCENPEKNEAFLDQR-—————————— LILERLQVMYTVGYSL
-LWLQKDNS-SLPWRDLSECEESKRGERSSPEE———-————————— QLLFLYIIYTVGYAL
-TWQTIENA-TDIWQDDSECSENHSFKONVDRYA-—————————— LLSTLQLMYTVGYSF
-SWELVPGH-NRTWANYSECVKFLTNETRERE-———————————— VFDRLGMIYTVGYSV
—-TWDFMHSL-NKTWANYSDCLRFLQPDISIGKQE-—-—-———————— FFERLYVMYTVGYSI
VWFKHPEN--NRTWSNYTMCNAFTPEKLKNAY--—-—-———————————— VLYYLAIVGHSL
NWFRHPAS--NRTWTNYTQCNVNTHEKVKTALN-—-—————————————— LFYLTIIGHGL
SWAAR-———————— VNYSECQEILNE-EKKSKV-——————————— HYHVAVIINYLGHCI
TWASK-—-——————— INYSQCEPILDDKQRKYDL-——————————— HYRIALVVNYLGHCV
* R
SLVTLTTAMVILCRFRKLHCTR-—-———- NFIHMNLFVSFMLRAISVFIKDWILYAE——--
SLMSLATGSIILCLFRKLHCTR--———- NYIHLNLFLSFILRAISVLVKDDVLYSS——--
SLATLLVATAILSLFRKLHCTR-—-———-— NYIHMHLFISFILRAAAVFIKDLALFDS——--
SIVALFVAITILVALRRLHCPR-—-—-—-—- NYVHTQLFTTFILKAGRVFLKDAALFHS——--
SLVMLLVALGILCAFRRLHCTR-—-———- NYIHMHLFVSFILRALSNFIKDAVLFSS——--
SLATLLLALLILSLFRRLHCTR--———- NYIHINLFTSFMLRAAAILSRDRLLPRPG---
SFSALVIASAILLGFRHLHCTR-———--—- NYITHLNLFASFILRALSVFIKDAALKWMY---
SLISLFLALTLLLFLRKLHCTR--—-—-—- NYTHMNLFASFILRTLAVLVKDVVFYNSY---
SLASLTVAVLILAYFRRLHCTR-—-———- NYIHMHLFLSFMLRAVSIFVKDAVLYSGATLD
SFGSLAVAILIIGYFRRLHCTR--———- NYIHMHLFVSFMLRATSIFVKDRVVHAHIGVK
SIFTLVISLGIFVFFRSLGCQR-————— VITLHKNMFLTYILNSMIIITHLVEVVPNGELV
SIASLLISLGIFFYFKSLSCQR-—-———-- ITLHKNLFFSFVCNSVVTIIHLTAVANNQALV
SLVALLVAFVLFLRLRSIRCLR-————- NITIHWNLISAFILR--NATWFVVQLTMSPEVH
SVAALVAAFLLFLALRSIRCLR-—-———- NVIHWNLITTFILR--NVMWFLLQL-VDHEVH
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Secretin family receptors alignment

—————————————— QDSNHC---FISTVECK--— - - ————————————————————--AVM
—————————————— SGTLHCPDQPSSWVGCK-—--—————-—————————————————-TI.SL,
-------------- GESDQCS---EGSVGCK--——-———-——————————————————-AAM
—————————————— DDTDHCS---FSTVLCK-—-—-—-——————————— VSV
—————————————— DDVTYCD---PHRAGCK-- - - ——— - —————-1.VM
————————— PYLGDQALA---LWNQALAACR--—-——————————————————————-TAQ
————————— STAAQQHQWDGLLSYQDSLSCR---——————————————————————-LVF
————————— SKRPDNENGWMSYLSEMSTSCR--—-—-—-————————————————————-38VQ
EAERLTEEELRAIAQAPPPPATAAAGYAGCR-—————————————— VAV
ELESLIMQODD--PQNSIEATSVDKSQYIGCK-—-———————————————————————— IAV
R-—— e RDPVSCK——————— e ILH
Amm———_——— TNPVSCK-—————————— e —— VSQ
Q- SNVGWCR-—-—-—-——-—————————— LVT
F-r——————————-— . . - SNEVWCR-—-—-—-——— == ————— CIT
*3
VFFHYCVVSNYFWLFIEGLYLFTLLVETFFPERRY-———————— FYWYTIIGWGTPTVCV
VFLQYCIMANFFWLLVEGLYLHTLLV-AMLPPRRC-———————— FLAYLLIGWGLPTVCI
VFFQYCVMANFFWLLVEGLYLYTLLAVSFFSERKY === ———e——— FWGYILIGWGVPSTFT
AASHFATMTNFSWLLAEAVYLNCLLASTSPSSRRA-———————— FWWLVLAGWGLPVLFT
VLFQYCIMANYSWLLVEGLYLHTLLAISFFSERKY-—-—————— LOGFVAFGWGSPAIFV
IVTQYCVGANYTWLLVEGVYLHSLLVLVGGSEEGH---=————— FRYYLLLGWGAPALFV
LLMQYCVAANYYWLLVEGVYLYTLLAFSVFSEQWI————————— FRLYVSIGWGVPLLFV
VLLHYFVGANYLWLLVEGLYLHTLLEPTVLPERRL-———————— WPRYLLLGWAFPVLFV
TFFLYFLATNYYWILVEGLYLHSLIFMAFFSEKKY---——=———— LWGFTVFGWGLPAVFV
VMFIYFLATNYYWILVEGLYLHNLIFVAFFSDTKY-—=—————— LWGFILIGWGFPAAFV
FFHQYMMACNYFWMLCEGIYLHTLIVVAVFTEKQR-——-—————— LRWYYLLGWGFPLVPT
FIHLYLMGCNYFWMLCEGIYLHTLIVVAVFAEKQH-—-——————— LMWYYFLGWGFPLIPA
AAYNYFHVTNFFWMFGEGCYLHTAIVLTYSTDRLR-—-—-————— KWMFICIGWGVPFPII
TIFNYFVVTNFFWMFVEGCYLHTAIVMTYSTERLR-—-=—=——=—— KCLFLFIGWCIPFPITI
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Secretin family receptors alignment

TVWATL-———— e —— RLYFDDTGCWDMNDSTAL====—— WWVIKGPVVGS
GAWTAA-—————— RLYLEDTGCWDTNDHSVP===—=—- WWVIRIPILIS
MVWTIA-————————m RIHFEDYGCWDTINSSL—=—=——-- WWIIKGPILTS
GTWVSC———m e KLAFEDIACWDLDDTSPY====—- WWIIKGPIVLS
ALWATA-—-————— e —— RHFLEDVGCWDINANASI—===—- WWIIRGPVILS
IPWVIV-—m—m e RYLYENTOQCWERNEVKAI - —=—=—- WWIIRTPILMT
VPWGIV-———— e — KYLYEDEGCWTRNSNMNY -————- WLIIRLPILFG
VPWGFA-—————— e RAHLENTGCWTTNGNKKI - ———--— WWIIRGPMMLC
AVWVSV-m e e e RATLANTGCWDLSSGNK—-=====- KWIIQVPILAS
AAWAVA-———— e RATLADARCWELSAGDI—====—- KWIYOAPILAA
TITHATT-—————————————— - —— RAVYFNDNCWLSVETHL-=—=——— LYTTHGPVMAA
CIHATA-—————————————————— RSLYYNDNCWISSDTHL—-=—=——-— LYITHGPICAA
VAWAIG-=———————m———— KLYYDNEKCWFGKRPGVYT————- DYIYQGPMILV
VAWAIG-===—=———————— KLYYENEQCWFGKEPGDLV—=—=—- DYIYQGPIILV
. * % . . * o

IMVNFVLFIGIIVILVQKLOSPDMGGNESSIYLRLAR-———— -
ITVNFVLFISIIRILLOKLTSPDVGGNDOSQYKRLAK- === e e e
ILVNFILFICIIRILLOKLRPPDIRKSDSSPYSRLAR- === e e e
VGVNFGLFLNIIRILVRKLEPAQGSLHTQSQYWRLSK-—==—— e e
ILINFILFINILRILMRKLRTQETRGNEVSHYKRLAR- === e e e e e
ILINFLIFIRILGILLSKLRTROMRCRDYR-=LRLAR- == e e
IGVNFLIFVRVICIVVSKLKANLMCKTDIK=--CRLAK-—=—— e e e
VTVNFFIFLKILKLLISKLKAHOMCFRDYK--YRLAK-—=———— e —
IVLNFILFINIVRVLATKLRETNAGRCDTROOYRKLLK=-==— - e e e
IGLNFILFLNTVRVLATKIWETNAVGHDTRKOYRKLAK— ==
LVVNFFFLLNIVRVLVTKMRET--HEAESHMYLKAVK-===——— e e e -
LLVNLFFLLNIVRVLITKLKVT--HQOAESNLYMKAVR-——— - e —
LLINFIFLFNIVRILMTKLRAS--TTSETIQYRKAVK-———— e e ———
LLINFVFLEFNIVRILMTKLRAS--TTSETIQYRKAVK-=— - e e
e ek * s

TM5

Residues in
red are
conserved
residues

which contact

NBI 27914

TM6



ADCYAPIRI1
VIPR2
VIPR1
GHRHR
SCTR
GIPR
GLP1R
GLP2R
PTHR1
PTHR2
CALCR
CALCRL
CRHR1
CRHR2

ADCYAPIRI1
VIPR2
VIPR1
GHRHR
SCTR
GIPR
GLP1R
GLP2R
PTHR1
PTHR2
CALCR
CALCRL
CRHR1
CRHR2

Secretin family receptors alignment

———————————————————— STLLLIPLFGIHYTVFAFSPENVSK-=—==——=-—--RERLVF
———————————————————— STLLLIPLFGVHYMVFAVFPISISS—=====-—-KYQILF
———————————————————— STLLLIPLFGVHYIMFAFFPDNFKP--—=——=——-—-EVKMVF
———————————————————— STLFLIPLFGIHYIIFNFLPDNAGL---------GIRLPL
———————————————————— STLLLIPLFGIHYIVFAFSPEDAM-—==—==—-—-—-—--EIQLFF
———————————————————— STLTLVPLLGVHEVVFAPVTEEQARGALR~~----FAKLGF
———————————————————— STLTLIPLLGTHEVIFAFVMDEHARGTLR---—--FIKLFT
———————————————————— STLVLIPLLGVHEILFSFITDDQVEGFAK-----LIRLFI
———————————————————— STLVLMPLFGVHYIVFMATPYTEVSGTLW--=---QVQOMHY
———————————————————— STLVLVLVFGVHYIVFVCLP-HSFTGLGW-----EIRMHC
———————————————————— ATMILVPLLGIQFVVFPWRPSNKMLG--=—--—---KIYDYV
———————————————————— ATLILVPLLGIEFVLIPWRPEGKIAE-—-—--—--—--EVYDYT
———————————————————— ATLVLLPLLGITYMLFFVNPGEDEVSR-—-—-—---VVFIYF
———————————————————— ATLVLLPLLGITYMLFFVNPGEDDLSQ-—====—--IMFIYF
ok o * o *

ELGLGSFQGFVVAVLYCFLNGEVQAEIKR--KWRSWKVNRYFAVDFKHRHPSLASSGVNG
ELCLGSFQGLVVAVLYCFLNSEVQCELKR--KWRSRCPTPSASRDYRVCGSSFSRNGSEG
ELVVGSFOGFVVAILYCFLNGEVOAELRR--KWRRWHLOGVLGWNPKYRHPSGGSNGATC
ELGLGSFOGFIVAILYCFLNQEVRTEISR--KWHGHDPELLPAWRTRAKWTTPSRSAAKV
ELALGSFQGLVVAVLYCFLNGEVQLEVQK--KWOQOWHLREFPLHPVASFSNSTKASHLEQ
EIFLSSFOGFLVSVLYCFINKEVQSEIRR--GWHHCRLRRSLGEEQRQLPERAFRALPSG
ELSFTSFOGLMVAILYCFVNNEVOQLEFRK--SWERWRL-EHLHI-QRD---SSMKPLKCP
OLTLSSFHGFLVALQYGFANGEVKAELRK--YWVRFLLARHSGCRACVLG-KDFRFLGKC
EMLFNSFOQGFFVAIIYCFCNGEVQAEIKK--SWSRWTLALDFKRKARSGSSSYSYGPMVS
ELFFNSFQGFFVSIIYCYCNGEVQAEVKK--MWSRWNLSVDWKRTPPCGSRRCGS-VLTT
MHSLIHFQGFFVATIYCFCNNEVQTTVKR--QWAQFKIQWNOQRWGRRPSNRSARAAAAAA
MHILMHFOGLLVSTIFCFFNGEVOAILRR--NWNQYKIQFGNSFSNSEALRSASYTVSTI
NSFLESFQGFFVSVFYCFLNSEVRSAIRK--RWHRWODKHSIRARVARAMSIPTSPTRVS
NSFLOSFOGFFVSVFYCFFNGEVRSAVRK--RWHRWODHHSLRVPMARAMSIPTSPTRIS
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Predicted binding sites of selected compounds in #CRF-R. Residues within 5A of the ligand

are shown in each figure in stereo representation. (a) binding site for compound 1; (b)
compound 4; (¢) NBI-27914; (d) NBI-30775.



Fig. S2

1 Initial conformation
B Ligand optimized

Comparison of the apo receptor structure of #CRF-R to the NBI-27914 stabilized
hCRF,-R structure from LITiCon shown in stereo representation.



Table S1. 4 series 7 series
compound | Change in | Experimental compound | Change in | Experimental
protein- binding protein- binding
ligand affinity (pKi) ligand affinity (pKi)
interaction interaction
(Kcal/mol) (Kcal/mol)
1 0 9.05 0 7.96
2 1.47 7.49 1.47 6.07
3 4.37 6.38 6.69 inactive
compound Change in | Experimental
S - 9
protein-ligand binding S
interaction affinity 8§57
(Kcal/mol) oKi s
825
o <=
NBI27914 0 8.77 g5 N
66221 -0.2 8.64 9 o
AN
66225 0.6 6.82 . T
66226 6.4 4.82 4 © " 8 9
pKi
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Comparison of the protein-ligand interaction energies and the experimental binding
affinities of three chemical series of CRF1 antagonists. The best binder in each series is
marked in pink and the weakest binder i1s marked in blue. Also the change in binding
energy vs experimental binding affinity for the NBI-27914 series is shown graphically.



