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Hydrophilic (M/C) - Bind surface receptor.
Hydrophobic > Bind m’rraee[lular receptors.
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Source: Ingide cell
Target: Mugcle proteing.
Aetion: Eg. Muscle contraction.
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(Blycoproteing, 50 kindg)e—=

[mmune cellg (& otherg).

> SIGNAL TRANSDUCTION PATHWAY - A gerieg of eteps that
cauges the cell to regpond to the binding of the ligand.

/ RECEPTOR Molecule to which a ligand binde. = No receptor : No responge

N[UROTRANSMITT[RSJ

(Deptides, AA, nitroug oxide, amines)

Releaged from neuron.

Act on neighboring cells
(Shor’r digtance).

Synaptic trangmigion.
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HORMONLES |

(Amineg, Proteing, Lipide [eteroid]):

Endocrine cells.
Distant gite (travele by blood).
Varioug. See example.

Immune celle (& other). = Erter oz~ a) > @ -
(nflammation. Cell proliferation. (circdation) == €3
(hormone. producing cell
Example of hormoneg in the
HYPOTHALAMUS - PITUITARY-OVARY axig: ran
| ® Hypothalamue

Thig content ig learned in more detail in D311

Hypothalamue

Control gecretiong of
pituitary gland.

® Dituitary gland

—Ej@ " ® Thyroid gland
O
GnRH stimulate the release of can we ﬁnd
gonadotropic hormones -l-he [Je) ?
GONADOTROPIC
HORMONES f' They stimulates the ovaries to produce

eqgs, Oeetradiol & Progesterone.

[GGS
OESTRODIOL

Secondary sexual characterigtice
(breagt & body hair patterne).

<9 MA————0 Adrenal gland
'——0 lelete of Langerhane  (in pancrese)
Kidney

Algo plays important role in
mengtrual cycle and pregnancy.

OESTRODIOL %"\:

PROGESTERONE

PROGESTERONE

@ Ovarieg (females)
Uterug

28

Playg important role in mengtrual ‘
eyele and pregnancy.

*BnRH - gonadotropin releaging hormone

@ Testie (maleg)
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I I . RECEPTORS  Molecules (proteine) to which a ligand binde. Complementary binding cause the receptor shape change.

| TRANSMEMBRANE RECEPTORS |

| (INTRACELLULAR RECEPTORS |
(hydrophilic ligande) !

Extracellular domain
— (hydrophobic or emall ligande)

Receptore posgess both HYDROPHOBIC Cytoplaemic domain

and HYDROPHILIC domaing (due to amino
acid properties).

portion of a proteing poly\fepﬂde chain B

that foldg independently from the rest. c " G-profein coupled
Allows proteing to interact with c
moleculeg both outside & ingide the cell

/ ) A Chemically gated
o V io?oihanne)le
multi-page
A. CHEMICALLY GATED ION CHANNELS . /‘ P

A gpecific ligand (chemical mesgenger) such ag a
NEUROTRANSMITTER (acetylcholine) binde to the ion channel's
receptor gite causing the CHANNEL to OPEN which lete

gpecific iong (e.g, Na*, K*, CI) flow acroge the membrane. ) Yo W e

= o nd ;h\”réf ~
The change in ion concentration ingide the cell leads to a change in membrane 59 /i
potential, triggering a CELLULAR RESPONSE like mugcle contraction or nerve 7 R

impulge propagation. The ion channel closes when the ligand detaches (revergible). Can be found at eynapses and neuromugcular junctione

The shapes of the
receptore are highly
ingpired by their real

atructureg, but we
represented them ag
Acetylcholine ) cartoons fo help you

N : remember them!
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J receptorg (multi-pass) :
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More detail on the receptorg from page 2 to 4 BCD

B. G-PROTEIN COUPLED RECEPTORS ( GPCR)

Mechaniem: Acte INDIREGTLY on enzyrmeg or ion channels with the the aid of a protein called G protein. Protein pagces mermbrane 7 times.

A . [nteraction with various effectors
Ligand binds to GOCR [(GDD lniﬁraahgr} wlf(;hT%‘ °"e'bn : )] e.g. opening of ion channels or activation of N
gz e L s B Adenylyl Cyclage (AC)

\ Receptor ie activated \

(Conformational change) Leads to dieeociation of a subunit

Ligand

@ GTP = guanogine triphogphate
on channel GDP = guanogine diphogphate

Qutside cell

J

”f

Ingidle cell

S \-/-:!‘:::ZZQY ______________ Teach Me
G-PROTLIN -&
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‘ Epinephrine [RE A[Ig)m[[g :}ml fl'[ ] i
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Qecondary messenger - SUMMARY OF MECHANISM
Stregg event

L)
\nn’]WAdWwemWf Hi

Insidte cell ‘

_____

(inactive) Adrenal glands make gpinephr‘ihe

GLUCOSE O (active)
O @) Epinephrine binds to GOCR
%% oy . .. .
Discociation of e subunit
<" PHOSPHORYLASE
KINASE :
Adenylyl cyclage activated &
Y ATDO converted into cAMP
05/){(’/02) cof
p Phogphorylation cageade
) Blood glupog“e in increaged DB~ Cs f”ef 24 p 0 Ogn -
deal with “efregs event
o O Findl effect: Glucose ie
releaged into blood etream.

. TYROSINE KINASE

Mecharisn: an enzyme that oan Ligand(e) bind to tyrogine kinage

chogphorate ofher molecules Intracellular domain (kinage) tranefer
‘ receptor extracellular domaine

phogphate to activate other molecules

[ REAL EXAMPLE] v ®
e Autophogphorylation of the receptor Thege moleculeg lead to N
SUMMARY OF MECHANISM (O | specific cellular regponses
Body hag excess glucoge .
! OGlucoge ig taken in
from the blood etream

«— [naulin receptor

Dancreag makes ingulin
Extracellular domain '

2 Ingulin binds extracellular domaing ... sor

Phogphate groups added to

receptor (autophogphorylation).
| BAPIBBIHHHIIIBRIRD
Intracellular domain (kinage) hnaide cell lr
tranefer phogphate group from Intracelular domain Trangported fo O
. membrane

ATD to another subetance.
Triggers glucose trangporter vegicles Pe,
(glut-4) to move to the cell membrane 0 Qg‘ K g
W Lg® 'J?e‘ae&h\Me

a

[ncreage glucoge uptake into cell V
and out of the blood stream Glucoge trangporter vegicle
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@ ) intracrLLULAR RecEPTOR

Mechaniem: Receptor is found intracellularly (within cytoplagm or nucleug) E.q, Steraid hormones
and influenceg gene expresgion. Lipid-goluble or emall ligands

108ttt teet®

Ligand

Qutside cell

Inside cell leytaplasm)

Thig affects trangeription

Protein product produced
(hence gene expreggion)

alters the cell’s activity

RESPONSE . The complex binds to a
, target gene to increage or f
AN/ decreage ite expression
i Yol \
‘ ‘ \ \‘ “‘ Rgcepfor

W

Receptor signal complex formg, then
NUCLEUS moveg to NUCLEUS and binde DNA.

Chemical signaling plays a crucial role in maintaining HOMEOSTASIS by regulating both NEGATIVE and
mechanigmg, encuring that the body'e phygiological procesges remain balanced.

NEGATIVE GLUCAGON INSULIN
[[[DB A c '( /) releage / releage (\

Normal BETA € NG
Oceurge when the condition ig NOT IN ALPHA CELL blood glucoge LTA GELL
NORMAL RANGE anymore and action ig ‘
taken to return the condition to normal.
\ (_J gm\_) @ J
here
[ REAL EXAMPLE]
BLOOD GLUCOSE Low {_(,?h
blood glucose blood glucoge
‘ INSULIN——> BELOW Helps decreage glucose
back to normal
o [TA GELL
O it et O
Helpg increage glucog
Glandh{arﬁag u()ji'rhin }:rhe pancreag @/‘* GLUCAGON —> ABOVE b:cpk fm ol
WNICH pY‘O uce hormones 0 ~h
p ey ALPHA CELL TeaCh&Me
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‘ POSITIVE  Oceurs to REINFORCE or AMPLIFY a Hypothalamug

regponge but ig rare compared to

FEEDBACK negative feedback mechanigme.

[ REAL EXAMPLE]
LABOR CONTRAGTIONS PR[SSUR[

v

Dituitary

"y
‘M/

\

$

UXYTOCIN

(hormone)

4

Labor beging when the baby'e head pushes against the cervix, creating PRESSURE. Thig pregeure ignal ie gent to the

in the brain which in turn prompts the to releage OXYTOCIN into the bloodstream.
OXYTOCIN travels through the blood to the uterug, causing the mugcles of the uterus to contract more forcefully. Thege contractiong
Eugh the baby further into the birth canal, increaging the PRESSURE on the cervix which lead to stronger signale being gent to the
ypothalamug, leading to even more OXYTOCIN releage. Thig cycle of increaging contractiong continueg until the baby ig born, at which
point the loop i interrupted.

UTERINE CONTRACTION
|

QUORUM SENSING

: . ; . ' . ¢ Bacteria is congumed by the equid
Mechaniem by which bacteria can alter group behavior depending on population and provides a eafe environment
dengity. Exampleg are bioluminescence, virulence... for it to proliferate and grow

Bioluminescence: referg to the production of light by an organism 6 ofilail, M Mutueiem (eybiotio rlefonahip

between the squid and the bacteria

Protects squid against predatore ag
they get perceived ag sunlight

Bacferia AUTOINDUCER o oo

\./MOL[CULES \J \J .
S~

During the reproductive cycle of the [/ fisaherr bacteria, they produce .
AUTOINDUCER MOLECULES.

Ag the number of thege bacteria increageg, the concentration of autoinducer
moleculeg increageg in the surroundings.

LUCIFERASE
luminescent protein

GENE EXOREQSION
LuxR

When the number of autoinducer moleculeg reach a threghold level, the move into '
the bacteria and bind to an intracellular receptor: LUXR. LUX BOX

The bounded receptor then bonds to a ONA binding site called a LUX BOX, activating it
and thug cauging the production of a luminescent protein: LUCIFERASE.

tchme.org P AGE 5







