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G protein-coupled receptors (GPCRSs)
FEELGRIFERNTHS

(A) GPCR-targeting drugs in top 20 (B) First-in-class drugs (after 2010)

Rank Name Disease Targets Name Disease Targets
2 Clopidogrel Thrombosis P2Y12 Fingolimod Multlpl_e S1p1
sclerosis
7 Salmeterol Asthma B2 _
Mogamulizu- T cell CCR4
9 Valsartan Hypertension ATA1 mab lymphoma
10  Quetiapine  chizophrenia D2, 5-HT2 Lorcaserin Obesity ~ 5-HT2C
11 Montelukast Asthma CysLT1 Mirabegron Incontinence B3
12 Aripiprazole  chizophrenia D2, 5-HTR lcatibant Angioedema B2
18 Olanzapine chizophrenia D2, 5-HTR Vismodegib Cancer SMO
20 Candesartan Hypertension AT1 Ramelteon Insomnia MT1. 2

World sales in 2011 (more than $4 billion)
From Cegedim Strategic Data From Nat. Rev. Drug Discov. and ChEMBL databases



First-in-class&Best-in-class

ERAEERTHRICEEFBEDERRZEELR/ T, EMEEICIE SN-1 D%
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REEDABRERTKIBICEZRSLOLGHBINEERZLD, HIEOREMEEIC
BTEH3DDMEMEDS6M 12, TEHEME INDITEND, FEELLTIE,
[EAEDDFHFEINEE->T, ERABTIXIEAFIEREIEN TS,

First-in-classl¥, RILMBZHFORRERERD1.4~25 0 M (FFLIFES L
BRARX) BTN, HEHARETHIMBELZLLTIEENETRENKE
L —A.BERZEELETIC. HILLVMEREEDILEYE. BEEEAZTEBL
RITHRREVYUDL AL THAZ T 5= BRXEHERAREELII-TINVS,

8. First-in-classl&, TiGIC—BF TEBLI-ELZICERUVENTNNSET
HEM, TORICHTKAUBREEERIXICOEHHEEROR AZFHH>TL
BENZN, DBEFZEIZH L CHELZEAMZFOFEE., K TIE Best-
in-class&EMA TS,
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4R T ER (Complementation test)

TWO GENES OR ONE?

Given two mutations that produce the same phenotype, how In the simplest type of complementation test, an individual who
can we tell whether they are mutations in the same gene? is homozygous for one mutation is mated with an individual
If the mutations are recessive (as they most often are), the who is homozygous for the other. The phenotype of the
answer can be found by a complementation test. offspring gives the answer to the question.
COMPLEMENTATION: NONCOMPLEMENTATION:
MUTATIONS IN TWO DIFFERENT GENES TWO INDEPENDENT MUTATIONS IN THE SAME GENE
homozygous mutant mother homozygous mutant father homozygous mutant mother homozygous mutant father

% ’La Ve @’a 1% la’! V& a’;

/lg /lg / lé

/ b
N ) N
&\ \’/ " \ - \/ -

hybrid offspring shows k hybrid offspring shows
normal phenotype: \ mutant phenotype:
S one normal copy of each /- y no normal copies of the
> é gene is present A mutated gene are present
" N
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{b) Positive and negative selection of recombinant ES cells
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i) L DERIZEL B EEETITHS

atggcaaggaggagctcgttccagtcgtgtcagataatatccctgttcacttttgecgttggagtcaatatctgettaggattcactgcacatcgaattaagagagcagaaggatg
ggaggaaggtcctcctacagtgctatcagactcecccctggaccaacatctccggatcttgcaagggeaggtgcetttgaacttcaagaggcetggacctectcattgtegetgtgac
aacttgtgtaagagctataccagttgctgccatgactttgatgagetgtgtttgaagacagceccgtggcetgggagtgtactaaggacagatgtggagaagtcagaaatgaagaa
aatgcctgtcactgctcagaggactgcttggccaggggagactgcetgtaccaattaccaagtggtttgcaaaggagagtcgeattgggttgatgatgactgtgaggaaataaag
gccgcagaatgcecctgecagggtttgttcgeccteccattaatcatcettcteccgtggatggcettccgtgecatcatacatgaagaaaggcagcaaagtcatgectaatattgaaaaact
aaggtcttgtggcacacactctccctacatgaggecggtgtacccaactaaaacctttcctaacttatacactttggecactgggcetatatccagaatcacatggaattgttggea
attcaatgtatgatcctgtatttgatgccacttticatctgcgagggcgagagaaatttaatcatagatggtggggaggtcaaccgetatggattacagccaccaagcaagggst
gaaagctggaacattcttttggtctgttgtcatccctcacgagcggagaatattaaccatattgcagtggctcaccctgeccagatcatgagaggcecttcggtctatgecttctattcet
gagcaacctgatttctctggacacaaatatggccctttcggccctgagatgacaaatcctctgagggaaatcgacaaaattgtggggcaattaatggatggactgaaacaacta
aaactgcatcggtgtgtcaacgtcatctttgtcggagaccatggaatggaagatgtcacatgtgatagaactgagttcttgagtaattacctaactaatgtggatgatattacttta
gtgcctggaactctaggaagaattcgatccaaatttagcaacaatgctaaatatgaccccaaagecattattgeccaatctcacgtgtaaaaaaccagatcageactttaagcectt
acttgaaacagcaccttcccaaacgtttgcactatgccaacaacagaagaattgaggatatccatttattggtggaacgcagatggcatgttgcaaggaaacctttggatgtttat
aagaaaccatcaggaaaatgctttttccagggagaccacggatttgataacaaggtcaacagcatgcagactgtttttgtaggttatggcccaacatttaagtacaagactaaa
gtgcctccatttgaaaacattgaactttacaatgttatgtgtgatctectgggattgaagecagcetcctaataatgggacccatggaagtttgaatcatctectgegeactaatacc
ttcaggccaaccatgccagaggaagttaccagacccaattatccagggattatgtaccttcagtctgattttgacctgggcetgcacttgtgatgataaggtagagccaaagaaca
agttggatgaactcaacaaacggcttcatacaaaagggtctacagaagagagacacctcctctatgggecgacctgcagtgctttatcggactagatatgatatcttatatcacac
tgactttgaaagtggttatagtgaaatattcctaatgccactctggacatcatatactgtttccaaacaggctgaggtttccagggttcctgaccatctgaccagttgegtccggect
gatgtccgtgtttctccgagtttcagtcagaactgtttggcctacaaaaatgataagcagatgtcctacggattcectctttectecttatctgagcetcttcaccagaggctaaatatg
atgcattccttgtaaccaatatggctccaatgtatcctgctttcaaacgggtctggaattatttccaaagggtatiggtgaagaaatatgcticggaaagaaatggagttaacgtg
ataagtggaccaatcttcgactatgactatgatggcttacatgacacagaagacaaaataaaacagtacgtggaaggcagttccattcctgttccaactcactaccacagceatc
atcaccagctgtctggatttcactcagcctgccgacaagtgtgacggcecctctctetgtgtectecttcatectgectcaccggectgacaacgaggagagetgcaatagetcaga
ggacgaatcaaaatgggtagaagaactcatgaagatgcacacagctagggtgcgtgacattgaacatctcaccagectggacttcttccgaaagaccagecgeagcetaccca
gaaatcctgacactcaagacatacctgcatacatatgagagcgagatttaactttctgagcatctgcagtacagtcttatcaactggttgtatatttttatattgtttttgtatttatta
atttgaaaccaggacattaaaaatgttagtattttaatcctgtacc
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