Supplementary material

Supplementary Table 1. Reference tracers (concentration, nM), and reference competitors used for

radioligand binding competition assays for the different receptors studied. *Historical plCso values

obtained at Ogeda S.A. (now Epics Therapeutics S.A., Gosselies, Belgium). Values represent mean

values + SEM of a stated number of averaged technical duplicates (n).

Receptor Reference tracer concentration

5-HT1a
5-HT4g
5-HT1p
5-htie
5-HT4
5-HT2a
5-HT2s
5-HT;

[*H]-8-OH-DPAT

[*H]-5-CT
[*H]-5-CT
[*H]-LSD
[*H]-LSD
[*H]-Ketanserin
[®H]-Mesulergin
[*H]-LSD

Assay

(nM)
0.39
0.60
0.50
14.0
8.00
1.48
1.00
1.00

Reference
competitor

Historical*

pICso (reference

competitor)

Estimated plICso
(reference
competitor)

5-HT hydrochloride 8.83 £ 0.04 (23) 9.00 + 0.06 (2)
5-HT hydrochloride 8.42 £ 0.10 (8) 8.61 +0.19 (2)
5-HT hydrochloride 8.35+0.08 (7) 8.67 +0.18 (2)

BRL-54443
BRL-54443
Ketanserin

8.49+0.09 (5) 8.44 +0.07 (3)
8.59 +0.17 (5) 8.54 +0.12 (3)
8.22+0.18 (6) 8.17 £0.04 (2)

5-HT hydrochloride 7.67 £0.09 (8) 7.68 +0.05 (3)

5-CT maleate

9.28 +0.05 (13) 9.42 £0.17 (3)

PKi (reference
competitor)

9.51 +0.06 (2)
9.09 +0.19 (2)
9.35+0.18 (2)
8.74 +0.07 (3)
8.96 +0.12 (3)
8.69 +0.04 (2)
7.89 +0.05 (3)
9.51+0.17 (3)

Supplementary Table 2. Reference agonists for second messenger activation assays of cCAMP

(5-HT1amer and 5-HT7), GTPyS (5-HT1p) and IP (5-HT2am). *Historical pECso values obtained at Ogeda

S.A. (now Epics Therapeutics S.A., Gosselies, Belgium). Values represent mean values + SEM of a stated

number of averaged technical duplicates (n).

Receptor

5-HT1a
5-HT1g
5-HT1p
5-hte
5-HT e
5-HT2a
5-HT2s
5-HT-

Reference agonist

Historical* pECso
CAMP/IP/ GTPyS cAMP/IP/ GTPyS

Estimated pECso

5-CT maleate 9.18+£0.05(35) 9.02+0.17 (4)
5-CT maleate 8.78 £0.07(23) 8.80+£0.01(2)
5-CT maleate 9.30+£0.05(21) 9.26+0.13(3)
5-HT hydrochloride  9.00 £ 0.16 (2) 8.61 £ 0.05 (3)
5-HT hydrochloride  8.94 £ 0.15 (7) 8.69+0.16 (3)
a-Me-5-HT 8.68+0.05(31) 8.33+0.06 (2)
a-Me-5-HT 9.70+£0.09(28) 9.63+0.08(2)
5-CT maleate 9.59+£0.03(45) 9.62+0.01(3)



Supplementary Table 3. Summary of pECs values of vasoconstriction of the human coronary artery.

These values represent the negative logarithm of the molar concentration of these compounds at which

50% of their maximal response was exerted. When a compound was devoid of vasoconstrictor activity, a

PECso of 5 was set.

Agonist

5-HT hydrochloride

5-CT maleate

Ergotamine tartrate
Sumatriptan succinate
Zolmitriptan

Naratriptan hydrochloride
Rizatriptan benzoate
Eletriptan hydrobromide
Frovatriptan Racemate

Donitriptan hydrochloride

Awvitriptan fumarate

Lasmiditan hemisuccinate

PECso

6.50

6.44

7.81

6.11

6.33

6.78

6.36

5.54

7.86

8.25

7.06

5.00

Reference
(MaassenVanDenBrink, Reekers, Bax, Ferrari & Saxena, 1998; Parsons
et al., 1998)

(MaassenVanDenBrink, Reekers, Bax & Saxena, 2000)
(MaassenVanDenBrink, Reekers, Bax, Ferrari & Saxena, 1998)
(MaassenVanDenBrink, Reekers, Bax, Ferrari & Saxena, 1998)
(MaassenVanDenBrink, Reekers, Bax, Ferrari & Saxena, 1998)
(MaassenVanDenBrink, Reekers, Bax, Ferrari & Saxena, 1998)
(MaassenVanDenBrink, Reekers, Bax, Ferrari & Saxena, 1998)

(van den Broek et al., 2000)
(Parsons et al., 1998)
(van den Broek et al., 2002)
(MaassenVanDenBrink, Reekers, Bax, Ferrari & Saxena, 1998; Saxena

etal., 1997)



Supplementary Table 4. Comparison plCso (negative logarithm of the molar concentration of these compounds at which 50% of the radioligand is displaced) and pKi (negative
logarithm of the molar concentration of the dissociation constant) values of individual antimigraine drugs at 5-HTiamoer, 5-HT2am and 5-HT7 receptors obtained in our study and
values reported in the literature (Lit.) obtained from Adham et al., 1993a; Adham et al., 1993b; Bard, Kucharewicz, Zgombick, Weinshank, Branchek & Cohen, 1996; Barf et al.,
1996; Beer, Heald, McAllister & Stanton, 1998; Bhalla, Sharma, Ma, Wurch, Pauwels & Saxena, 2001; Bou et al., 2000; Briss, Kiel, Bonisch, Kostanian & Goéthert, 2005; Castro
et al., 1997; Choi et al., 2008; Comer & Hons, 2002; Connor et al., 1997; Deleu & Hanssens, 2000; Dickenson & Hill, 1998; Dupuis, Perez, Halazy, Colpaert & Pauwels, 1999;
Ghoneim, Ibrahim, El-Deeb, Lee & Booth, 2011; Glennon et al., 2000; Goadsby, 1998; Gras, Llenas, Jansat, Jauregui, Cabarrocas & Palacios, 2002; Hoyer, 1988; John et al.,
1999; Johnson et al., 1997; Knight et al., 2004; Leonhardt, Herrick-Davis & Titeler, 1989; Leysen et al., 1996; Lovenberg et al., 1993; Martin et al., 1997; McAllister et al., 1992;
Napier, Stewart, Melrose, Hopkins, McHarg & Wallis, 1999; Nelson et al., 2010; Newman-Tancredi et al., 1997; Pauwels, Palmier, Dupuis & Colpaert, 1998; Pauwels, Palmier,
Wurch & Colpaert, 1996; Pauwels, Tardif, Palmier, Wurch & Colpaert, 1997; Phebus et al., 1997; Razzaque et al., 1999; Schmuck, Ullmer, Kalkman, Probst & Liibbert, 1996;
Shen, Monsma, Metcalf, Jose, Hamblin & Sibley, 1993; Stanton & Beer, 1997; Sternfeld et al., 1999; Street et al., 1995; Vries, Villalén & Saxena, 1999; Wang et al., 2013;
Wurch, Palmier & Pauwels, 2000; Xu et al., 1999; Zgombick, Schechter, Macchi, Hartig, Branchek & Weinshank, 1992; Zgombick, Weinshank, Macchi, Schechter, Branchek &

Hartig, 1991; Zhang et al., 2004.

5-HT:a 5-HTis 5-HT:o 5-htie 5-HT.e 5-HT:a 5-HTss 5-HT,
Agonist pICso pKi pICso pK; pICso pK; pICso pKi pICso pK; pICso pK; pICso pK; pICso pK;
Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit.
farr%r";fem'”e 9.19(9.11|970|9.17|8.87| - |9.34|845|863| - |931]9.20|6.08| - |639|7.07|671| - |7.13|6.78|7.62|8.19|8.14 |9.01|7.73|8.46 |7.94 | 8.71|7.13 | 7.49 | 7.23 | 7.49
fl‘jc”c‘f‘rf;'t‘;ta“ 6.636.32|7.14|6.53|7.81|8.12|8.29|7.92|8.31 | 7.98|9.00 |8.32 |5.42 [5.40 | 5.72 | 5.83 | 7.13| 7.70 | 7.55 | 7.67| <5 | <5 | <5 | <5 | <5 | <5 | <5 | <5 |6.10|5.44|6.19 | 6.23
Zolmitriptan | 7.28|6.50 | 7.79 | 7.26 | 8.85 | 8.21 | 9.33(8.33 [ 9.28 |8.75[9.97 [9.19 | 751 | - [7.81|7.84|7.13|7.27(755[7.39| <5 | <5 | <5 [ <5 | <5 | <5 | <5 | - |697| - |7.06|7.01
e 731(6.90|7.82|7.29|875| - [9.22|869|862| - |9.30|883|7.83| - |813|7.61|833| - |875|831| <5 | - | <5 |<5|<5| - |508| - |584| - |593]55
hydrochloride
Ee'ﬁig;‘t’;a” 6.81|6.50|7.32|6.48|7.51|7.39|7.99|7.63|8.15|7.63|8.83|8.17|6.48| - |6.78|6.78|6.40| - |6.82|6.71| <5 |5.20| <5 | <5 |530| - |551|659| <5 | - | <5 |5.73
QLTa‘t’g'pta” 6.236.07|6.736.30 | 7.97 | 7.92 | 8.45 | 7.60 | 7.57 | 7.89|8.26 | 7.90| <5 | - | <5 | - |7.15|7.30|7.57|7.10| <5 | <5 | <5 | <5 | <5 | <5 | <5 | <5 |6.36|5.50|6.46 | 6.5
Eletriptan 820| - |871|7.38|880| - |9.28|800(931| - |999|892|691| - |721]7.33|735| - |7.77|801|542| - |594|<55|6.14| - |635| - |661| - |6.70| 6.7
hydrobromide
f;ggﬁgt'gta” 6.83| - |7.34|7.26|809| - |857|840|8.10| - |878|839| <5 | - |518| - |650| - |692|700| <5 | - | <5 |530| <5 | - | <5 | - |688| - |6.97|6.70
Donitriptan 742| - |793]760(929| - |9.77|9.75|9.18| - |9.86|9.70|5.47| - |577|594| <5 | - |5.18|5.45|583| - |6.35|6.81|588| - [6.09] - |6.12| - |6.21]6.43
hydrochloride
ﬁ‘j‘:‘;t;:g::” 720| - |771|7.10|832| - |880|7.69|842| - |9.11|833|515| - |545|6.00|669| - |7.11|6.75|511| - |563| - |573| - |594| - |6.03| - |6.12] -
g'r:‘;g'rtoac"hlori 4o |881(832(9.32|8.47|8.93/9.03|9.41|9.40 | 8.6 [8.65|9.35(8.96 |5.98 | 6.2 |6.28(6.62(6.02| 6.2 |6.44(6.24| <5 | <5 |543| <5 667| - |6.88| - |7.16| 65 |7.26(659
Lasmiditan 588| - |6.39(598|554| - |6.02(598|562| - |6.31|587|554| - |5.84|6.23|8.09| - |851(866| <5 | - | <5 | <5 |5.01| - [522]| <5 |<5| - | <5 | <5
hemisuccinate
hﬁggsm e 798| - |849|772|674| - |721]682|624| - [6.92|662|683 - |713|675(9.03| - |945(873|511| - |563]582|598| - [6.19|589(566| - |5.75(581
hﬁigﬁﬁ)“ri 4 |612| - |663[627]613| - |661]626/583| - [652|624(605| - (635|585(838| - |880(822|511| - |563|541(531| - [552|577|569| - |578(531




Supplementary Table 5. Comparison of pECso values of CAMP (5-HTias/er and 5-HT7), GTPyS (5-HT1ammier) and IP (5-HT2) assays of individual antimigraine drugs obtained
in our study and the historical values reported in the literature (Lit.). These values represent the negative logarithm of the molar concentration of these compounds at which 50% of
their maximal response is exerted. The lesser than 5 symbol (<5) indicates that less than 50% response was obtained at 10 uM. Historical values were obtained from Beer, Heald,
McAllister & Stanton, 1998; Bhalla, Sharma, Ma, Wurch, Pauwels & Saxena, 2001; Bou et al., 2000; Castro et al., 1997; Dupuis, Perez, Halazy, Colpaert & Pauwels, 1999; John
et al., 1999; Johnson et al., 1997; Nelson et al., 2010; Newman-Tancredi et al., 1997; Pauwels, Palmier, Dupuis & Colpaert, 1998; Pauwels, Tardif, Palmier, Wurch & Colpaert,
1997; Razzaque et al., 1999; Schmuck, Ullmer, Kalkman, Probst & Liibbert, 1996; Stanton & Beer, 1997; Sternfeld et al., 1999; Wang et al., 2013 and Xu et al., 1999.

5-HTia 5-HTys 5-HT1o 5-htye 5-HTye 5-HT,a 5-HT 5-HT;

AgoniSt pECsoCAMP pECsoGTP pECsoCAMP pECsoGTP pECsoGTP pECsoCAMP pECsoGTP pECsoCAMP pECsoGTP pECso IP pECsolP pECsoCAMP
Qur | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit. | Our | Lit.

tEarr?rO;fem'”e 978 | - |963| - |994|958|952| - |943| - |595| - |s574| - |597| - |630| - [925| - |872| - |709]| -
fﬁ’é‘c‘:’;z‘t‘;‘” <5 | <5 | <5 |534|732|773|791|687|830|776|59 | - |579|500]|803|746|680|661| <5 | <5 | <5 | 518 |522| <5
Zolmitriptan <5 | - |552|565|787|780|842|743] 051891818 - |[781|721(800(815]667 (638 <5 | <5 | <5 | <5 [6.28] 5.30
r’:‘;éﬁégﬁfgﬂ i <5 | - |652|578(805(7.805|8.86|7.81(880|846|775| - |817|750(838|866|805(771| <5 | - | <5 | - |<5| -
Ee'ﬁiggt’;a” <5 | - | <5 |544|708|734|756|663|811|789|734| - |69 | - |654|760[591| - | <5 | - |549|565]| <5 | -
Qg}‘a‘zg'm” <« | - |s548| - |708|880|785| - |775] - | <5 | - | <5 | - |779| - |690| - | <5 | 5 |520] <5 | <5 | -
E)'/fjtrr(')%tri”mi g |574| - |638| - |800|844/809| - [904| - |753| - |690| - |813| - |688| - |607|612|681| - 645 -
fgggﬁgt‘gta" <5 | - |612|594|798| - |814|770|836|864|504| - | <5 | <5 [710| - |635|644| <5 | - | <5 | - |742| -
hD;d”rg[:'ﬁltg;‘i g |594] - |674| - |996|951|952|874| 951|908 <5 | - | <5 | - | <5 | - | <5| - [810| - (761|674 (523| -
'f’t‘r’r']‘;g:;‘” <« | - |619| - |857| - |s68| - |927| - |s52| - | <5 | - |709| - |605| - |691| - |641| - |s38| -
ﬁ}mglr?cnhlori de | 700| - |7209|694|887| - |890| - |820| - |568| - |521| - |592| - [517| - |<5 | - |715| - |632| -
h:;n:sﬂ:;ﬂate 5| - | <5 | <5 | <5 | - | <5 | <5 [664| <5 |647| - |534| <5 [843| - |780|737| <5 | - | 5| - | <5 -
hﬁggﬁgl g |584| - |696| - |e52| - |580| - |692| - |753| - |695| - |908|882(938| - | <5 | - <5 | - | <5 | -
hﬁﬁgﬁﬁi o | S| - |<s| - |<s| - |58 - [693] - [622] - |612| - |872| - |785| - | <5 | - | 5| - [<5| <5




Supplementary Figure 1. Correlation between the pK; values obtained from literature and the pK; values
obtained in our study for lasmiditan, triptans (sumatriptan, zolmitriptan, naratriptan, rizatriptan,
almotriptan, eletriptan, frovatriptan, donitriptan, avitriptan) and other 5-HT receptors ligands (ergotamine,

alniditan, 5-HT, 5-carboxamidotryptamine). For references see Supplementary Table 5.
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Supplementary Figure 2. Functional responses (CAMP assay) to 5-CT in CHO cells transfected with

5-HT1g receptor (upper) and in CHO cells transfected with an unrelated G protein-coupled receptor.
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Supplementary Figure 3. Correlation between second messenger activation (i.e. CAMP, IP) and the
contractile potency of lasmiditan, triptans (sumatriptan, zolmitriptan, naratriptan, rizatriptan, almotriptan,
eletriptan, frovatriptan, donitriptan, avitriptan) and other 5-HT receptors ligands (ergotamine, 5-HT,

5-CT) in human isolated coronary arteries; N.S., non-significant; "P<0.05.
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Supplementary Figure 4. Correlation between the second messenger activation of 5-HT1g receptor vs
5-HT1r receptor by lasmiditan, triptans (sumatriptan, zolmitriptan, naratriptan, rizatriptan, almotriptan,
eletriptan, frovatriptan, donitriptan, avitriptan) and other 5-HT receptors ligands (ergotamine, 5-HT,

5-carboxamidotryptamine) in human isolated coronary arteries; “P<0.05.
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