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Basic structure of GPCR

From Protein Structure and Function by Gregory A Petsko and Dagmar Ringe
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G TPase structure

o subunit of G;

Figure 4.8 The ¢-subunits of G proteins and the monomeric GTPases exhibit
structural similarities. ¢ (left) has an rd domain (ras domain, upper half) that
resembles the small GTPase Ras (right). The lower half of the «, structure is the hd
domain (helical domain). Each molecule has a bound GDP. (Mg** is only indicated in the
RasGDP structure, green sphere.) Data source: «: |gp2.pdb®™, RasGDP: 4q21 pdb."* '



Compare GTPase to ATPase

From Protein Structure and Function From Protein Structure and Function
by Gregory A Petsko and Dagmar Ringe by Gregory A Petsko and Dagmar Ringe
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GDP and GTP-bound G,

GTPase domain (GDP)

helical domain (GDP)

helical domain (GTP)




Switch region Gly13 residue Is
important for GTP hydrolysis




Figure 4.2 Three-dimensional structure of the - and fy-subunits of G The a-subunic
(left, cyan) has a molecule of GDP bound. The N-terminal helix is at top right. The [By-
subunits (P green, v yellow) are in close apposition. The surface of the heterotrimeric
structure that is in contact with the membrane is at the top of the figure.The

hydrophobic attachments that are responsible are not shown. They involve the N-terminal
of the a-subunit and the C-terminal of the y-subunit. The separate [y-subunit on the

right has been rotated about a vertical axis to show the [} propeller structure. (Data
source: | gp2.pdb*®).
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G alpha g mediated signal
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Signalling overview...
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Activation of PLC
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Domains

From Protein Structure and Function by Gregory A Petsko and Dagmar Ringe
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Size, mass and human homelogs of the key players

Domains

Name Length (aa) Maszs (kDa) Domains/motifs® Closest human homolog®
Locus Name Identities E Value® Reciprocal?

Stel 431 48 TTM (weak) - - - - -
Stel 70 34 TIM (weak) - - - - -
Gpal 472 34 Gi GNAI2 (51 alpha 2 177/385 (46%) le-67 Mo
Sted 423 47 WD40 GNE4 3 bhetad 144/386 (37%) Be-67 Tes
Stels 110 13 Gi (weak) - - - - -
Beml 551 62 SH3 x2. PX, PB1 SORBSI Ponsin 58/232 (25%) 4e-09 Tes
Cdc24 854 o7 CH. FhoGEF. PH. PEI VAV3 Wav3 1007461 (21%) Ge-20 Tes
Cde42 191 21 Eho CDC42 Cde42 153/191 (80%) 2e-88 Tes
Ste3 017 103 EING-H2 - - - - -
Ste30 346 39 SAM. RA - - - - -
Ste20 239 102 PED/CEIB. Kinase PAK] PAK1 257/533 (46%) le-123 Tes
Stell 7 21 SAM. Kinase MAPIK3 MEEKS3 128/310 (41%) Qe-57 Tes
Ste? 515 58 Einase MAPIK] MEE1 135/397 (34%) 5e-56 No
Fus3 353 41 Einase MAPE1 EEE2 177/346 (51%) 2e-96 Tes
Kssl 368 43 Einase MAPE1 ERE2 182/362 (50%) Te-96 No
Dhgl 452 49 - - - - - -
Dhg? 313 37 - - - - - -
Stel2 688 78 Homeo (weak) - - - - -
Farl 830 24 EING-H2 - - - - -
Barl 587 64 Aszp-like protease PGC Pepsinogen C 09/360 (26%) Be-26 No
Sst2 698 20 DEP. RGS - - - - -
Mzg5 489 54 Phosphatase DUSP10 MEP3 44/137 (32%) 5e-13 Tes
Ptp2 750 26 Phosphatase PTPEC CD45 102/378 (26%) Se-21 No
Ptp3 028 105 Phosphatase PTPNG SHP-1 B6/346 (24%) 2e-16 No
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downstream signaling molecules cell growth, differentiation
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MAPK cascade

(a) Yeast MAPK pathways
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Actin dynamics
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Cdc42 as actin controller
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Farl associates with Fusl and
iInhibits CDK complexes
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a Fus}

Farl priming phosphorylation by Fus3
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Multiple phosphorylation cascade In
single protein signalling




Multiple phosphorylation cascade In
multiple protein signalling needs
scaffolding protein
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Nuclear translocalization of
MAPK triggers downstream TF
phosphorylation and activation
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Gill Withdrawal Reflex
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Input from skin

receptors that were
strongly stimulated

Facilitating intermeuron releases
serotonin at presynaptic receptors.
Result is to block potassium channels and
thus prolong release of neurotransmitter

Neuroscience: Learning and
memory as a matter of association
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Mechanism of L&M: LTP
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Molecular mechanism of L&M:
reinforcement
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Local translational regulation
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Activation of CREB by nuclear
translocation of MAPK
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