h @
ORGANELLE LEVEL: —_— CELLULAR LEVEL:

€311~ syslem inlegration 1
Syslem inlegralion > when componenis communicale and  coordinale ‘ ;\g@%
Happens on molliple levels of ocgani2ation w —
HEART MUSCLE TISSUE
Ditfewent work {ogether o foem
Holdice llvlae
ogganisms can do
moce than unicellvlae
ocganisms  beavse
of this or&nmeah'm ‘ORGAN SYSTEM LEVEL ‘ o= |ORGANISM LEVEL
aﬂd i ' A “n CIRCULATORY SYSTEM DEER
Colabocation.
€3.1.2— hierarchy of svbystems
Tissve: grove
of 2¢ dif. types
of cells with ocgqanelies
specialised
steoclores # fonc. cells
WOTKNG § Commoni.
lodether ocgan: grovp of Tissves
2¢ lissves
worcking {oae“\ﬂ' Oraans
o gecform a
ocqan  Sysiems
specific foaclion don
Orsanism
Orgon system: orgonism: a
9roop of ocgans living thing made
working together op of mulkigle
10 gecform a inlegrated and
. f it\k{d‘?"\d"“
function o systems @ many

Iife levels of ocganization
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€313— Tniegration of ocgans — hormonal } necvous Signaling ?.kanspod-

Tnlegration requires | coordination

\
) :
Communicalion: ' rransport  of madecials ! Energy-
Commonication : o joa
Hocmones " Blood / ciccolatory sysiem
Hocmones Necwous Signals
Necvous .chemicals «elec heicol impulses : caccies things fom ome gact lo
\ «Teovel > blood 'Speti“C location |
Teanspoc of malerials . slowes P < effects moscies/ ; the next
- long-tecm ¢ glands orly ,
Blood (unkil broken) Rapid . Some syslems also pass along
*Any cell w/ ceceplor «very Shoct \
lymph | inlecmediale products o +he
}

Xylem/ Phioem J

@ \ PITUITARY GLAND:
THE ‘MASTER GLAND’,
SITUATED AT THE
/7Q\% \ BASE OF THE BRAIN
_ ’*—\
\ ADRENAL
|, GLANDS:
/ ‘ PRODUCE
ADRENALINE
| | (=i
( |
I\ j

W\

THYROID GLAND:
PRODUCES THYROXINE
* PANCREAS: [
PRODUCES INSULIN

TESTES:
PRODUCE

ﬁf&oili“i“oiwy %E \) /‘
W e Y

*THE PANCREAS PRODUCES
HORMONES TO REGULATE

[ FemaLe

OVARIES:
BLOOD GLUCOSE LEVELS,
AS WELL AS DIGESTIVE @ :;RE%DALEEEng(STROGEN
ENZYMES SUCH AS HORMONE)
PANCREATIC AMYLASE AND /\
}\PASE
C3.1.4— Tue brain as central inlegralion ocgan
Beain (eceives info
Beain  processes info
Brain slores info Sensory

Beain may (Send  signals’ do  effeclor ocgans
(muscles/ glands) i§ cesponse = auvired

Brain > eesponsible for conirolling complex behaviours

\ & next oggan (digeskve sysiem)
N >

CNS
PNS ceniral Necvous
peci phecal system
Necvoos Syskem {.Beain
VAN necves 15PNy
in body
£ffeclor
Bcain
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€3145— spinal Cord as a cenler for  unconscious

Two parls of Hhe nerwus syslem

processes

CNS
-
Necves
Spinal  cord  dissves
While maHer

Teansmid Signals fom

SenSory receplors 10 brain

>can process info. indegendently from brain

& onconsciows level

The SC cannot make

Consciovs  decisions. T+

Brain to other ocgans eithec passes ino lo brin
Grey matler Of MaKeS uNCONSCious
condains cell bodies ! synapses procesSes.
Proass;nj info
Tecision making
Unconsciovs  processes  only
Ex. = movement of food Hcough digestive drack
RELAY NEURONE <
WHITE MATTER GREY MATTER
CONTAINS CONTAINS
— BUNDLES OF > — CELL BODIES OF
MYELINATED AXONS MOTOR NEURONES
— RELAY NEURONES
€316 — input o Spinal cord fhcouqh  Sensory fevrons
5 b 9 ' =f ceaction -
Sensory receplors —> Sensory neurons —> CNS —> mofor  nevrons —> effecior oggans necessacy

Exlecnal Inlecnal
Touch, Heat | Sleetch veceplors,
tg ht Chemorecep lors
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C3.1.3 — Ovlpul fom cembral hemispheces fo muscles Huoygh molor neurons
Dif. brain packs affect dif oggans via  moloc  neurons

Many nevcons have cell bodies localed in the Same pact of the brain, but {heir axvons ! decminals aflach o dif.

effeclor  ocqans
In (w::al
ebeal
/’ lobe of ce®y rtex

Primary motor

cortex
Q i
w © ST Eg

ER 4O EN

= g Connection:

(' centals

The motor  coriex

#5) — Sends Signals 1o the
o\ &P spinal cord, which then
2 \ teansmits  these Signals

. - . to the apPropria

:“ e Suelefal  muscles.

Sensory neurons =>relay info. to CNS

Moloc neurons =>Take iWo. Svom cNs and dsansmit  signals o muscles/ glands/ organs

€3.1.3 — Necves - necve fibecs of  Sensory/molor  nevrons

Necve => bundle of necve fibers sorrounded by o sheath

Contains both Sensory ! molor  neurons

LAYERS OF
MYELIN

MYELIN SHEATH FORMED

BY SCHWANN CELLS
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€319 — Pain reflex arcs

Reflex arc => an involunlary and rapid cesponse

Receplor
Sensory nevron
nevrons Tnlecnevron (Cns)
between
Sensory ! molor _ Molor nevron
nevrons

Effector ocgan

B. i+ s
a ceflex, the cns
comporent involved =
the spinal cord;
howeves, the beain
does teceive a signal
thal mares vs awace
of stimulus. s
Comes aflec
veflex

3410 — Role of cerebellom
Cecebellum
Coordinales timing of muscle Contrackion

Balance

Postuce

walking

Haud / fingec  movemont

Eye movement

Speech
Tlm'vﬂs that ceguire muscle memory

to a specific slimolos

KEY:
® = SENSORY NEURONE
=RELAY NEURONE

® =MOTOR NEURONE

SPINAL CORD
(CROSS )
SECTION)

BRAIN IS NOT INVOLVED IN
COORDINATING THE RESPONSE

*AN IMPULSE IS ALSO SENT
HAND-
TO THE BRAIN, BUT THE
é

,RECEPTOR
CELL

o
PIN (STIMULUS) 4

Does not

initiale movemens

but i+ does

Coordinale

control it when

"u mm FRONTAL '\M‘
ag‘#‘%‘s . Premotor Cortex

BRAIN FUNCTION

Motor Cortex

Broca’s Area

TEMPORAL LOBE

shutterstack:
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C3.1.16 — Control of penshalsis by CNs ! ENs (digeslive  syslem)

Voluntary ! controlled by ¢ns
Tnitiakon of swallowing
Defecation (lalec in Ife)
Tnvoluniary ! Controled by ENS
Moving food “‘“"5" digestive  icact (peristalsis)
Defecation (eacly in lde)

Recislalsis => muscle conbractions that move food throggh

AREA OF
CONTRACTION

AREA OF
RELAXATION

, ALIMENTARY

di ysli\e {rack

EXCITATORY
MOTOR NEURONES
CAUSE SMOOTH

INHIBITARY MOTOR
NEURONES CAUSE
SMOOTH MUSCLES

MUSCLES TO TO RELAX TO
CONTRACT TO ALLOW BOLUS TO
PUSH BOLUS MOVE FORWARD

FORWARD

BOLUS IS MOVED
DOWN ALONG
THE ALIMENTARY
CANAL



https://goodnotes.com/

C31.13 — 4ropic responses in seedlings e light
Tropismy > growth fesponses o skimuli / facloss  in  extecnal  environment
Positive tcopism => growing fowards the stimolus irawil
Negative dropism -> growing away feom the stimolus E—

Pools exhibit positive gravitropism
At
gravity =stimuolos
Shools exhibit negative gravitropism
Shoots exhibit positive w‘glmpism
Stems  grow Jowards' '3t = Stimolos

light (pholosynthesis)

€3.1.18 — Positive pholotcopism

“

When a plant shoot = exposed {o light fom 1 side, cells on Shaded side ceceive less light

This onequal light exposure lriggers redistcibubion of glant hormone auxin
Auxin accomolales on shaded sicle

Stimolales  cell elon\gahon

By bemlina fowacds light, plant maximizes pholosynthelic cale

LIGHT
SOURCE

€3.1.19 — phylonormones
®hyiohormone -> plant  hormone

 Resronse
gowih  Dewelopment o skimeli
. .
( 0 2


https://goodnotes.com/

C3120 — Aouxin
Avxivp => a phytohormone that controls _Hropism

+ many other things
in plants
wherever it needs o be presend, thece needs o be a high Lauxin)

Requires commonicakion ! coordinakion amongst cells

auvxin /can move cell-to-cell, which is facilitated by

Shoots Reols PN proleins
Slimolales elongation Inhibils elongalion Auvxinwefflox=carriers facilifale the movement
Promotes  growth Limils  growth of avkin ovt of the cell
These are disisibuled in a siralegic mannec
€3.4.21— cell growth via auxin Wherever there is more shade

avxin promoles ATPase LP.‘.‘Z'BL me  Synthesis
These pomp H' ions Protein Tey may move around membrane
Pumps protons into the apoplast
Awa belween membrane 1 end of cell wall
Lowess oM

Activales expansins

Proleins that loosen bonds belween cellulose miccofibeils

THE AUXIN MOLECULES AUXIN' STIMULATES CELL
MOVE TOWARDS ELONGATION, CAUSING
on cell wall THE SHADED SIDE THE SHADED SIDE TO

GROW AT A FASTER

@ same time K’ channels open
T [k’ in cyloplasm

CELLULOSE MICROFIBRILS
OF THE PLANT CELL WALL

i =1 1 |
Promels waler absorplion by 0Smoss : D) — —
T pessure of cell Causing # fo Sieeich O S S s ——— L
made possible by expansin proleins i i
\ AUXIN @ @
Causes bending fowacds Iight GG L]

facilitales pholotropism

CELL
SURFACE
MEMBRANE

5
STW@

AUXIN MOLECULES BIND TO A RECEPTOR PROTEIN ON
THE CELL SURFACE MEMBRANE

[ATPﬂse PUMPS PROTONS INTO CELL WALL

POTASSIUM ION CHANNEL OPENS. POTASSIUM IONS

[BONDS BETWEEN CELLULOSE MICROFIBRES LOOSENED \
ENTER CYTOPLASM ‘

WATER MOVES DOWN WATER POTENTIAL GRADIENT AND
ENTERS CYTOPLASM
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€31.22 — ZInleraclions bvetween avin ?‘cybn;nm
Loplorinin => another  phylohormone | produced in tools | lcanspocled 4o shoots (Wro%k xylem)
Awxire +> producedl in Shools 1 teanspocied 1o | coots
Somelimes they work logether
1o accomplsh growts €@ same dime
Somelimes they work anlagenistically

one can inhibit +the other

€3.1.23 — Froit cipening ! etylene produchon
Fruoit cipens to aid in seed dispessal
Becomes more lempling for  Consumplon (ihat s the goal
Signaled by:
Color change, SoNen:rg, scent  produchion, Sweelening
Ripening = coordinated
using a phylohormone  called  ethylene
T+ works in a pasitive feedback loop o ripen feuit
Tats why #e froit becomes Grodually more cipe

Ethylene s a gas

It afdecks neacky Sruils . Changes n cell
i K
Coll { fen:
Allows +hem 1o synchronize fogether K scEM l C:“’?e'“ "4"@ %
production,, Sweelening) :
Produce : jincentivize

\ /
\ ’

4

[~ . Ethylene -7

ETHYLENE | === |ETHYLENE GAS
PRODUCED IN DETECTED BY
ONE FRUIT NEARBY FRUIT
MORE FRUIT NEARBY FRUIT BEGINS
RIPENS TO RIPEN AND
RELEASE ETHYLENE

\ ETHYLENE /
PRODUCTION

INCREASES
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