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-300 million people worldwide are suffering from major -247 million people worldwide are addicted to one or more

. . . b 200 Food
depressive disorder (depression). drugs. - J—
-Depression is the leading cause of diability worldwide. -In most developed countries addiction accounts for 5% of the -E 100- ,N
total disease burden. T s —
-The serotonergic system is involved in mood requlation. 8 oL —_ ,
-Serotonergic signalling is terminated by the serotonin -The dopaminergic system is involved in reward. 21000] o 0T
transporter (SERT) that mediates reuptake of serotonin into the -Dopaminergic signalling is terminated by the dopamine E 800 Amphetamine
preneuron. transporter (DAT) that mediates reuptake of dopamine into the - j:ﬂ
preneuron. 200
-Antidepressants predominantly target SERT by inhibiting the "0 60 120 180 240 300
transporter. RSN ¢ LSS -Cocaine predominantly targets DAT by inhibiting the Time (min)
-MDMA (“ecstasy”) causes release of serotonin by reversing the Serotonerqgic signalling is initiated by vesicular transporter. The neurobiological endpoint of all addictive drugs is release of dopamine
transport direction (efflux). release of the neurotransmitter, serotonin. signalling is -Amphetamine causes release of dopamine by reversing the in Nucleus Accumbens.

terminated by reuptake via the serotonin transporter.
Antidepressants inhibit the serotonin transporter.

transport direction (efflux).

Photopharmacology - spatiotemporal control of drug action
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a specific wavelength, switching between active and inactive serotonin (1) citalonram 2 oscitalopram (3 +- Azo-S-Cit, dark
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states. | Neurotransmitter The neurotransmitter, serotonin, and the antidepressants
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transporter or | : i 50- -- S-Cft, dark
rieoric recesior citalopram and escitalopram. S-Cit, 365 nm
-Photopharmacological inhibitors can be activated at specific d — i i :
sites in the body at the desired time, which is useful to study the A\ c @ @ ; AL .
: " ' T nhibitor acti- E ez 3 ez - h ) h ) b ) —- Jad . . ~ .
site of action and mechanism of drugs i wated by gh m " m ) C T e Activation of photoswitchable
-Photopharmacological compounds can be developed to N o log[Drug], M antidepressants by implanted
therapeutics that are only active at the desired site/organ/ <= | RN @(” ”\© When photoswitched (365 nm) to the cis- optic fibres in specific brain
region to allow for higher local concentrations and fewer M KMK M (M( The escitalopram binding pocket!! trans-azo-escitalopram | cis-azo-escitalopram conformation, Azo—S—atoIoprom achieves regions can help identify the
d oot I < I IIIJ can be used for rational design of Azo-S-citalopram is a photoswitchable 43-fold more potent serotonin transporter optimal site of action.
adverse eftects. The photopharmacology principle. ohotoswitchable analogs. derivative of escitalopram. inhibition.
Pharmacology of novel amphetamine analogs
-To evade law enforcement and circumvent lists for controlled A @ Q- The Oscillation Stimulation Transporter 1 uM Extinction of oscillations (middle
PMA t H Irm A:x -HT , _ P Escitalopram _ _
substances several designer drug variants of cathinones (“bath MDMA | ) T ouffer L buffer Assay (OSTA)? relies on an intracellular P phase) is the hallmark signature of
SCIltS”) and Clmphetcmines (“eCStGSy” VGriOntS) enter the illicit Methacyons | e M hSERT Suction fluorescence sensor protein to report //,ff" an inhibitor, here exemplified by
drug market Mephec':f:; | — HEK Cell on influx and efflux of serotonin (5-HT) A the antidepressant Escitalopram.
The oh ' oaical effects of th desi Naphyrone | - e - through the co-expressed serotonin I / Oscillations recover after washout of
~INe phAiMAcoiogledl enects OT these new desighet Swainn o= sarpl transporter (RSERT). Especially the efflux the inhibitor.
omphetomlngs IS qenem”}’ poorly described. | e | —— SetoSnFR process is difficult to monitor reliably with
-A good description of their pharmacology can be achieved by Pentylone | —— existing methods. 1 RO
1) describing their SERT/DAT inhibition profile O nedrong | Methamphetamine ke | __ | a5 10 uM BT Contrary to inhibitors
2) d b . b | ( fﬂ ) Methcathinone |} : 5 : Inﬂu?(-Drlvmg Na* CI , C_I' Loiv hfa* CI H|g+h Itla+ Cl Na* Na* + 10 uM 5-HT 20 pM MDMA Na* + 10 uM 5-HT _ ’
escriping their ability to cause reverse transport (efflux : Stimulus ~ Only ~ Only  +5HT  +5-HT 5-HT Only . _— St releasers like MDMA
- n SERT/DAT/NET Amphetamine | : - : o e . . . Upward phase in the oscillations represent | ) ) )
throug Al o | | o oy - S o B oo the influx process and downward phase Fitered ("ecstasy”) enhance
-It has proven difficult to reliably quantify efflux with existing el methylphenidate-like -y represents efflux in OSTA. The ionic HAAS oscillations (middle phase)
methods.We have developed a fluorescent neurotransmitter Methylphenidate | _ | | | | N 150 MM KG conditions to achieve influx and efflux Fitere ; ‘ by causing efflux of 5-HT.
sensor protein that has allowed the establishment of a novel R L A ’I 1omin  reflects the ionic dependencies of the ' OSC'”Olt'lons lreC?t\’er to -
: : : .y : Averaged, ; + - _ Normal levels arter wasnou
technological platform for characterization and classification of  The DAT/SERT ratio is a key determinant for the psychotropic aseineaubt \ N Na*/Cl-dependent 5-HT transporter, ‘ of the relegser
amphetamine pharmacology. profile of amphetamine analogs. .N"‘NJ hSERT. 161 ROIs
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Functional and pharmacological modulation by lipid-protein interactions References
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