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12 | Reactants and Products

'substances changes

. substance’s substance’s
Change Iin .
appearance(look) composition(structure)
Chemical No change broken/formed
bonds J Chemical bonds

No new substance

New substance
produced

Produce new substance

Type of change |Physical change Chemical change

Chemical Reaction

Process by which atoms or groups of atoms in substances are reorganized into
different substances




Physical reaction




What type of substance change in the picture?

-It is a compound called iron oxide (Fe203)

-1t is formed when (O2) in the air reacted
with iron(Fe)

How do you know when a chemical reaction has
taken place?

- Surface changing



Which of the following images indicates a Physical change? f g jad ) judd (b aa §) g L;i

What does the image show?
a. acovalent bond

b. a physical property

c. van der Waals forces A

a chemical reaction

In which of the following are bonds
broken and new bonds formed?
1@ chemical reactions

b. isotopes

c. elements

d. polar molecules

(B) and (C) (C) 5(8) .

o

(D) and (C) (C)s(O) -

fw

(A) and (D) O)s(A) -

™

j

0
0
0
@ (B) and (D) D) s@) -



A chemical reaction is a process by which WA (e a5t Adkes g (Aluasl) Jo L)
atoms or groups of atoms in substances @ Bagagall CLAN Cilegana gf Gyl

are . : Sl

ol Nga A s
) Dissolved in other substances

Cligg y ol 3k oo bIL

lonized by the loss of protons

_ Mixed together with atoms in other substances

oAl Nse ) Jgaalls

Reorganized into different substances

I------‘




The minimum amount of energy needed for reactants to form products in a chemical

reaction
LEnergy Change in Chemical Reactions y
Energy Diagram
A
Activation
energy
X+Y
E Reactants |
:
ul Energy -The flame of the match provides activation energy.
-The amount of energy needed to begin a reaction.
Xy . . .
"""""""""""""" S -The reaction gives off energy in the form of heat and
light.
> g

Reaction progress



= o=d3Im

Energy Diagram

Energy Diagram

Activation
energy

Products 5 Ag&i‘é‘?ggn Products ? ----------------
o @
Ly Energy LE
Reactants absorbed
Progress of Reaction ? Reactant [ e Product
: : > >
Aabsorbing energy - Reaction progress Reaction progress
Reaction Reaction
(Require/ don’t require) . .
activation energy ReqUIre Reql'“re
The amount of activation .
Higher Lower

energy

The amount of product energy
and the amount of reactant
energy

R:Lower. P:Higher

R:Higher. P:Lower

Type of reaction

Endothermic

Exothermic

- O m

Reactants

Products

LY

Progress of Reaction

Rreleasing energy



Exothermic

Endothermic

Look at the following figure. Determine
what the upward curve represents.

activation energy

B. reactants
C. products
D. enzymes

Which type of reactions keep our internal
body temperature at about 37C?
Exothermic

Which chemical reaction is endothermic?
Energy Diagram

Energy Diagram

ivation
energy

Products

Energy
y absorbed

Reactants

Reaction progress

B.

Energy

energy

Reactants

Energy
released

Activation

XY

Product

Reaction progress



What provides the energy for all Which is a chemical reaction?

living processes?

chemical bonds

B. ionic compounds
C. radioactive isotopes
D. van der Waals forces

@ a match burning
B. salt dissolving

C. water boiling
D. gasoline evaporating

W.rTat IS true of this chemical reaction?

Energy

Energy Diagram

Product

Reaction progress

A. Energy is not needed to start the chemical
reaction.

Heat and/or light energy are released in this

reaction.

C. The activation energy is greater than the energy
released.

D. The energy of the products and the reactants is
the same.



Which of the following describes the reaction ,=,:. Osadl A8l Jaladiay Jaddsall Jolanll Clag o Laa L;i

associated to the energy diagram below?

Energy Diagram The energy of the products is less than the energy of

The reactants so this reaction is exothermic

@ he reaction requires activation energy, so it is endothermic

O The reaction requires activation energy, so it is exothermic

Energy

Product

——- The energy of the products is less than the energy of

Reaction progress
The reactants so this reaction is endothermic

Colial Jakes ol

Jeli) 130 130 el linal) 2ala (e il el il )
yhal ylb

Bhall pale g 13 Jauts dills Jelial) 18 £ liag

hall ol g8 13 dauss dalla Jelial 134 pling

el 13 13 e lisal) dalla (e i gl il )

phall jale g



S R 35Ul dalia (b JUR s Aitha N Tk | | Which of the following describes the reaction b Ol 0 by ) ol iy L g
reaction progress in the energy diagram s s - . g

Ay il chian (A Laa (gl ol el . . P
below, which of the following describes ¢ o . ¢ % associated to the energy diagram below? falidf labi )
the effect of the enzyme on a chemical o Energy Diagram P

reaction?

AU Jadasee

Energy Diagram ?
&
§ 4
2
Reaction progress
Jea! pais Jalial o
(el Jolill anlil) d3Ua i) S 2 ol pale s Jelall 13 13 edle liall dilk oy (B 05l il )
a. The presence of enzyme increases the activation energy of a chemical reaction .. The energy of the products is less than the energy of the reactants so this reaction is endothermic

Blall (ale g8 13 st dalla Jolil I3 pliny

(Al o il Joy Sl 3la Y ymy (mis

The presence of enzyme decreases the activation energy of a chemical reaction p. | The reaction requires activation energy so it is endothermic

Al ol sl il Lo Y1 20mg eY gl 3l g8 10 dasds il Jelil Vi lisy

_ The reaction requires activation energy so it is exothermic

The presence of enzyme does not affect the activation energy of a chemical reaction

Bl oyl g Jelil 138 13 edlelial dala e Jif gl Gl

sl Joliall Laatisll 28ls i) Gl i

4. The absence of enzyme decreases the activation energy of a chemical reaction The energy of the products is less than the energy of the reactants so this reaction is exothermic




'::\gae l A catalyst is a substance that lowers the activation energy needed to start a
chemical reaction

Biological
Catalyst Enzym eS s PrOpertleS

/ It doesn't increase how much
product is made
Itis lSpeuaI proteins -

— -It doesn’t get used up in the reaction
FunCt'Ons | -It can be used again
-Lowers the activation energy -each enzymes are specific to one
needed to start a chemical reactions reaction (amylase)

-Speed up the rate of chemical reactions

H Substrate: The Reactants that
ow bind to the enzyme Actlve site changes shape and form:

Enzyme-substrate

complex
Substrate Enzyme Product

ENZYMES |  suberrae P active | rroduet
work? ol \ e -
. - ’ - \‘;
@



From the figure : | Answer the following questions
(B) refer to...............

(A) refer to............... ©) refer to (D) refer t0...............

A

Q2: Complete each sentence |

1-......Substrates are the reactants that bind to the enzyme

in specific location called...Aactive.site

2-The active site changes shape and form
the... Enzyme-substrate complex
3-This complex helps chemical bonds in the reactants to

be....... broken....... and new bonds to .. Products.
substrates



ldentify the proteins that speed up
the rate of chemical reactions.

A. substrates
enzymes

C. ions

D. reactants

How does an enzyme increase
the rate of a chemical reaction?

A. It acts as a reactant.

B. It reduces the amount of heat
produced.

C. It increases the amount of product.

It lowers the activation energy.

| What occurs at the active site in the
enzyme substrate complex?

Substrate Active
) sites
o |
) -> g

Substrate Enzyme  Enzyme-substrate Product
complex

A. An exothermic chemical reaction takes

place.
Chemical bonds are broken and new

bonds are formed.

Product

)
v
J_Vi
—
> of

C. The enzyme gets used up in the
reaction.

‘ D. The substrates provide energy for the
enzyme.



The figure below shows enzyme mechanism of bl ¢ canl ot pa¥) e Al o ol g
action, study it and answer the question: uﬂh d) i Sl b
What structure is indicated by the Iette

ﬁ . Not consumed in the reaction  Jolill J gy
r b Speed up a chemical reaction  Jslll 4o 83

Specific to one reaction s Jolis & gie S et

Which of the following is not a

eyl gt oo gad b L

characteristic of enzymes?

@ Active sites bl pilsdl 2

O Enzyme-substrate complex dlelisal) salal- Y dina

@ Product U

O Substrate Lelid pld 4

I

d E Cannot be used again (sl 5y lealadin) K Y
")
&



E 24. Which enzyme is more active in a human cell? Why?
I3lal €5 ) 4lal 8 el Yy 3y L

Enzyme A would be more active in a living cell e

because the maximal activity is around 37°C. _ Eggm
State the relationship between the terms in each 100
pair.

80

Ll Y dall 41l 8 Walis JSTA an Y () s
s da 37 o adY)

neavLivil

60

ndawve wi
=

20 40 60 80 100 120
Temperature (°C)



mixtures

Combination of two or more substances

in which each substance retains its
individual characteristics and properties

.

-The components remain
distinct, that is, you can tell

Homogeneous mixtures

-When a mixture has a
uniform composition

throughout e

what they are individually.
-A solution is another name -2 type: Suspension
for a homogeneous mixture. Colloids

The water retains its
properties and




+ —
Homogeneous

mixtures

Substance in which  Substance thatis  yniform

another substance  dissolved in the Composition Solution
is dissolved Solvent  solyent Solute

Solvent=\Water Solvent= Water §aI|va ) Allr e
Solution contains breathe
Solute= Salt Solute= powder substance  ater, protein

and salt Solution of gases



| Heterogeneous
T mixtures
Types
Tl i 1 Suspension
- The particles settle to the
bottom

WATER

Colloids
The particles don’t settle to the

bottom
fog, smoke, butter, mayonnaise, milk,

paint, and ink. Blood is a colloid BT
made up of plasma, cells, and other " 1§ #
substances




The figure below shows different types of mixtures,
study it and then answers the following question:
Which letter of the following indicates a heterogeneous

mixture (suspension)?

b‘b_\ Y R  Lh
(A) (B) (c) (D)
Milk solution of salt and water Sand and water Blood
o gl g el gl gl g Ja pal

i) 06 canl o dinad il s Al 1l s o (S
i) palaia g Jadd ) s b Lt i g

B) -
0) »
(#) «

€)

r \&h&\JM‘&@Q&LﬁsJ\g@\SJﬂ\QAM‘

a. Homogeneous mixture oailadia o glas
colloid is a heterogeneous — (wilaia je Sl g all
c. solution Jslaa

»2 (3 sl Which of these is not a characteristic of a solution?
¢ el e (pe da Gl

A) substances retain properties leaibiady Jagiag ) 4al)
B) homogenous mixture forms diladie Jagla JIKG
C) there is uniform composition 2 ga (5SS Slia
@)substances change properties leaibiad st 2l gall




Which of the following is an example of a solute? ?aliall Ylia dod o Laa @i

slall q.n dalladl &l
. Soil suspended in water

bl Cul 3 oLl

Water that dissolves salt

Llda e Lip Je gy (o) ol
3 Water with undissolved soil
slall & Gl Sl

Sugar that is dissolved in water

2

i S S S S S RS R R,

.;i



Biological Macromolecules

I R S T

- Store energy
- Provide structural support

Carbohydrates

- Store energy

- Provide barriers
Lipids

- Transport substances

- Speed reactions

= Provide structural support
Proinins - Make hormones

Hemoglobin

« Store and communicate
genetic information

Nucleic acids

Which of the following macromolecules is responsible for energy storage?
Al e e e d) Ak

) (i o (gl A A (0 gl
Glay il - il g (JSeae -l g 2

(A)
gyl Lalal STyl sl Alig
Nucleic acids Carbohydrates Lipids Proteins

The figure below shows examples of biological macromolecules:
Which of the following macromolecules is responsible for

Providing structural support?

(A) (B)
gl (alaa¥) Sl ga S8
Nucleic acids Carbohydrates

tdagal) dadial) ciliall Ao ALl g olial 3ylgl JSi)

TSl pedl) g o6 J gina 20U LAl Ga (g

O

(B) and (D)

O

@ (A) and (D)

@)

(A) and (B)

(D) and (C)

(D) 5(B) a
(B) s(A) »©
(D) 5(A) <

(C) s(D) d




Which macromolecule stores energy

Which of the following is  function of protens?  fciiiyd iy o sl | 0L il I B G s gl pR) e

. S | Carbohydrate  cilyuass Sl
" Store and communicate genetic information  lglais d8)5ll cilagledll (s a. -
. - p.  Nucleotide A5 galS gl
. Provide barriers e i
_ _ _ _ 1

Protein Cxg yall

. Store energy 4l A

5 Lipid Osaall
4 Make some hormones ligaygll (ars ()5S
.
Which macromolecule is involved in i il U8 3 A gl ) pgiall »b. e
nearly every function in the human body? ?lu i Gyl

ol
pesseay
3
8
-
%



— 0 0 0 00

: small
Can be Joined to form molecules |
Carbon atoms 'molecules
- Small small small ’_ small . =Large molecules
'molecules! molecules| /® molecules| molecules|

Macrom$ecules

Monomers Linked fogether by
Small molecules Covalentbonds olymers
are linked together Large molecules

by covalent bonds formed

from repeating
monomers



Biological macromolecules are organized into 4 major categories

Carbohydrates

Lipids

—— Polymer

Proteins

Nucleic acids




Carbohydrates

e — e —

Lipids
Proteins

Nllgleic Agi_d_s ‘

monomer IS

monomer IS

monomer IS

monomer IS

—— Glucose
——  Fatty Acid
= Amino Acid
———> Nucleotides



~ Oxygen Sy
a.

Which substance would be extensively studied Jiaia (S s A gal o gl |

during a college organic chemistry course? Caalal ",a duganl) plaal ) fa Al

Water Ll

d Glucose  jsSslall

2 Sodium g gaall

An organic compound is a compound

o el gy K b gy K|

that essentially contains:

N
Pem————
0O
Q
o
=
&
2




E Carbohydrates a compounds composed of carbon,hydrogen and oxygen
INn a ratio of 1:2:1

General formula (CH->O)4; _ _

| » Carbohydrates with Value of n ranging
The number of (CH20)Y from 310 7 called: simple sugars or
units in a chain monosaccharides

|Types | Carbohydrates

Monosaccharides(simple sugars)
LI L

‘Glucose
> Polysaccharides
Sucrose
@ |
@ Fructose At Shn Glycogen .%

Lactose Cellulose |
(Milk sugar)

disaccharide




Carbohydrates Oif yu g )53

CH,OH
I CH,0H CH,OH
VRN —o | o
‘f\gH H /‘} c/tlaH N c/ }c
Ill (_!]H OH OH
(mong !.L;:?:f:a ride) (disi,liccﬁ; reide) (polgi};iiﬁg?id@
Glucose Sucrose Glycogen
Example
Fructose Lactose Cellulose
energy energy energy
Function source source storage




Name of structure Cellulose Glycogen
Monomer Glucose Glucose
Polymer Carbohydrates Carbohydrates

appearance (shape)

Chains of glucose with cross link
bond(tough fibers)

Branched polysaccharide of glucose

Function

Structure support in cell walls
-Chains of glucose Linked together by
Crosslink bond to form cellulose

Glucose subunit

Crosslink bond

Energy storage

-When body needs energy

(between meals or physical activity )

it will broken down in to glucose

- Gglucose stored in liver and muscle in
form of glycogen




Polysaccharides

Nitrogen-containing Chitin
polysaccharide

Lobsters Shrimp Fungi

Hard outer shells of Hard outer shells of Cell walls of some

lNnsSectsS Hard outer shells of




Which of the following Is a disaccharide composed? | ¢ £l ,._,.11.'5 S ok s q,-!

Glucose e 'a
Cellulose = ’
et 'S'l;(;r;'sé ____________________________________________________________ :i;‘)_s;;l_ -; '

_______________________________________________________________________________

Which polysaccharide stores energy in muscle and liver tissue?

A. gluten

glycogen

C. starch
D. sucrolose




What do cellulose and chitin have in common?¢sish g Jsldad) C 48 il and g8 La

A They are energy-storing polymers.. A8l 0y 53l Gl yaal 53 L)
s. They are found in the cells of animals.. Gl gl LA 8 gle ) giall o
@ They are structural polysaccharides. ,Baaeiall Gl Sl (g
p. They are composed of repeating sucrose units. 5 Shall 5 Sl Clas g (e alls 29

Which of the following is a polysaccharide? foSdl) Sl Ga Ay Laa L‘gi

w

Sucrose BYR i

Glucose 3sSelall b

o)

Fructose 55l

O
O
O
© e |-



Starch is the major carbon storehouse in plants. £ 4 a8 WA
SN (B ake) Qg 10 gl B

Sellgutl Aokl (S 13 W aiadl cylad Cuply .
- = . ‘ l|\ . l‘ ‘ | ' L‘.‘ w,l l v ‘ e

: . me‘w .Io'l .Qm wf Ql. icn cm’ # l’)ghll EL’-‘; -\i)i’ dl’s' ‘_.é u G\-ul Jj‘)gul] J_"l‘ u\a‘;e

plants. Load aioks were Incuated for tivee Jigad] il b ol & Baad ) ‘M Sucrose solution decreases starch production in leaves and increases sucrose production

Experiments were performed to determine if

trehalose might regulate starch production in

hours in sorbitol (control), sucrose, and g T o SN el EW ;
( ) Clagians (ol g, Jyllanlly g Sl (il L L Sy o K ] kg 81 3 L2 2] sl s

trelahose solutions. Then, levels of starch and - A : ) ; ;
Gl (A JguSully iy Trehalose solution increases starch production in leaves and decreases sucrose production almost entirely

sucrose in the leaves were measured. S ol el gy Al it y i @ & bl i
‘.w. A .ﬂ. Pl 0‘6 '- ' ,.', ' '-.‘. | ,l.ll
Which of the following conclusions might the G o At o Jyl P i L’"-)’] shs -
falludl »

ek bive isachid binad ob thesi das? Trehalose solution increases starch production and sucrose production in leaves

0 Jladl b 35 Kl e O LA e 2 s Y0
PSR Sidan o Leaves always showed less starch than sucrose in all three solutions

L Starch
| Sucrose

daghandl Joldl Sl phma jollgr ) Jpbons




E  Lipids|

- g 7 Ra R R AaE R
'made mostly of : O H C PEELE R
— & — l HHHHHHHHH
H

ithat make

up thEII Fats-Oils-Waxes

.j[_l__ipid com

:)ositionl Fatty acid - Other components

Functions

Beeswax

Triglyceride Fat @ 1-Store energy (Fat cells of the body)

Waxes

2-Prevent water loss (Coated the leaves of tree)

3-Made honeycomb (beehive)




Lipids Types

1-Saturated and unsaturated fats

-Saturated fats
-No more hydrogens can
bond to the tail

-Unsaturated fats
-can accommodate at
least one more Hydrogen

-Polyunsaturated

-can accommodate at least

one more Hydrogen

Stearic acid

Oleic acid

~ Polar
et phosphate
- head

Nonpolar
- fatty

acid tails

Phospholipid

2-phospholipids

-Serve as barriers in
biological membrane

Polar Nonpolar Polar
heads tails heads

Cell membrane

3-Steroids

-Include hormones and
cholesterol

-It provides the starting
point for other necessary
lipids such as : vitamin D
and Hormones (estrogen
and testosterone)

-Fatty acids tails It is the basic structure of a lipid.

-Stearic acid has no double bonds between carbon atoms.
-oleic acid has one double bond.
-Phospholipids have a polar head and two nonpolar tails.



High amount of cholesterol in the blood are
associated with the development of heart
disease.

In order to study the effects of soluble fiber in
the diet on cholesterol, the researchers have
done an experiment where they evaluated the
effects of three soluble fibers on cholesterol
levels in the blood: Pectin (PE), guar gum (GG),
and psyllium (PSY).

Based on the data, which of the following
describes the effect that soluble fiber appears to

hawvn Aan chalactaral lawvale i thha hilanA9

CTIHICTLLYD Ul UM CTT DUIUMLIT IIUcCI O VUil Liiturcowcr v

levels in the blood: Pectin (PE), guar gum (GG),
and psyllium (PSY).

Based on the data, which of the following
describes the effect that soluble fiber appears to

have on cholesterol levels in the blood?

Effects of Soluble Fiber

10
3
E'“ .Male
—al 1= Female
3 o
500
= 2r
o

0

CNT PE GG PSY

(PSY) sty (GG) Lisih) oy (PE) 055

LlaPl a8 J g iemsl S dpeai gl Jasi
ClBl) s

S Clsdl ALEN ) St du)s cisgs
Slagionn b A AL g (gski

O 1943 4335 ehab slalall ald ¢ g st s<l)
Oligdl ALAEN ALY e g led) S0 Sl s
i A A Ja Al Slgiens 2

(CNT) Jaslzall Jalad) sbabacad) SIS
St Ceay L Laa (gf (Tl ) Tatine

Siligiens & Gligdl ALGEYN LU SaUR)

3gAs Al B J g Aenlstl Sligis 2
{(PSY)asstiaully (GG) Llsall faway (PE) o5
(CNT) Il Jalal) jsbbacl) GISs

S Chas U Las (g Tl ) Tatiaa
Sligiens B Glipil AL il SaUR)

Al (B JgumstsS)

Sleaall AL AW &1,36

(Mmol/L) g oy o)
& o ® B

N

(=]

deladl L el Fod)l o
A5 Saled!

poellett

Yl 0 eyl el gl G i
2 Soluble fiber appears to lower cholesterol levels in males and females

Sl i oy claian gl A B w5
Soluble fiber appears to increases cholesterol levels in males and females

oy gan b S0 D Y
The diet doesn't affect the level of cholesterol in the blood

B 0yl g A i
4 | Soluble finer appears o lower cholesterol levels only in males




The figure below shows three different fats structures. SAaia s Gl A el Jigl) g olial J<a

Which of the following distinguishes phospholipids TOsaAN £1s30 e e o6 4,50l Osaal aas A Laa (S

from other types of fats?

&'er—-}' JE>-S TN
Phospholipid Oleic acid Stearic acid

O- It has a polar head, and one nonpolar tail end Saaly Ayl 2 dilgly ld ol
O It has a nonpolar head, and two polar fails ends Ol (ilgiy hi e shld b
O It has a nonpolar head, and two polar tails ends Okl iulgly ol e shlg

@ It has a polar head, and two nonpolar tails ends Sk e oalgy ki ol d



What are fats, olils, and waxes composed of?

(Alipids
B. nucleotides
C. polypeptides
D. sugars

Which is a characteristic of all lipids?

A. They are saturated triglycerides.

“wey do not dissolve in water.
C. They are liquid at room temperature.
D

They store less energy than carbohydrates.
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26 | | Proteins

g_made mostly of :

make up about ...12%...

—

gThe monomer is| Amino acids= 20

| R
Structure ‘
i | _Céo \Three bonds

NS :
H/N C|3 \OH BIRE 1 rouns ‘\jﬁmmo groups(-NH3z)
H ‘a carboxyl groups(-COOH)

One bonds

With H " aform »}\ivarlable groups(-R)



peptides bond Form between one amino acid and other amino acid

H H H H

% 2 N 2
N C C// + N C C//
H a | "N oH H B | ™\ OH
amino acid R R amino acid
Dehydration
Reaction H,O

H

%
&

O

=10

OH

H Carboxy
Peptide group terminus

H

A— &

H
| i
N C C =
| e
Amino R
terminus



The figure below shows the structure of an amino acid.

Which of the following does the letter (A) refer to?

By

@arboxyl group

(O Phosphate group
(O Amino group

O Hydroxide group

§ pide Luda AL

Iit Variable side chain
H,N—C—C—OH
Hydrogenatom H O

Amino Acid
Pl e

) gl i piag o AU
(A ) A ol L L

|
(A)

In the figure below, the letter(A) indicates: o) (A) il s i J @
llz Variable ide chai R sk doile il
|
HN- |—$|-0H—w HN-C~C~0H—(A)
Hydrogenaton H O |!| {')
Amino Ad ol o

Bl dogena 2
diliug dopapa D

wly)ud dogena 0

Hydroxide group S 2 dogeas

a-
b phosphate group e h,.,u
c. . Amino group il Ao gane
oo
q E Carboxyl group  JauSss € do sans
"1
e



In the figure below, the Ietter(A) indicates: ) (A) dall iy sl Je &

T ¥ariztnt sice craln R sis tte il || | Which two elements are always found galaad) b Ul ¢laags A (el
(A)—H,N — cl— C—OH

|
I (A)—H:N-C-C-OH in amino acids? Cii)
Hydrogenatom H O (|

Amino Acid :
ol e Nitrogen and sulfur = <u,<llg fyua g 3l
a.

b, | Carbon and oxygen OenaSY s e K

g Hydrogen and phosphorus

4. Sulfur and oxygen Oyl iyl

Hydroxide group S5 04 dcgans

b phosphate group dolé g8 dogana

Carboxyl group JouS 935S Ao gana

c.

Amino group Liaal de gana

a



Levels of proteins structure organization

Primary structure

Chain of amino acids Number of amino acids Order of joining together

It folds into a three dimensional shape

Helix d

Secondary structure

P -Depends on the interaction among the
amino acids

-Hydrogen bonds helps protein hold its shape

3ts and folds

Quaternary structure

Tertiary structure
( fourth level)

some proteins
combining with
other proteins

Globular | ong fibers
many proteins  ¢sme proteins
Ex. Hemoglobin




d Active, — —
%site
i Enzyme Enzyme-substrate Enzyme

* control cell growth * speed up

| chemical reaction
Skin, hair and muscles 1 5
are made of protein ‘\lﬂ 6

~_JProteins|Functions |
S -

Cell contains 10,000
different proteins

It provides:

* communicate
signals within a cell
* structural support *transport and between cells
substance inside e ——
'the cell and
between cells

° o
Cytoplasm o
) 00000000
CytO skeleton 0000000




The figure shows secondary protein structures that A i dugill) oy ) Ay udagy JSA

depend on the interactions between amino acids. i) Galaal) G cite )
Which of the following help the protein hold its shape? falCly BlaY) o og ol 3l i Laa @i
Which joins amino acids together?
A. peptide bonds C.van der Waals forces
ﬁ B. hydrogen bonds D. ionic bonds

Peptlde honds il g )

Covalent bonds Laalidll Bl

Hydrogen bonds diing ygll Jadls

lonic bonds Lig Wiyl



Which biological molecule transports
substances between cells?

A. carbohydrate

. What are the monomers that
B. lipid .
make up proteins?

C. nucleic acid

(D)protein (A)amino acids

What type of biological molecule is an B. fatty acids
enzyme? C. glycerols

A. hormone D. nucleotides

B. nucleic acid

@protein

D. steroid



e l Nucleic Acids

—unctions Store and transmit genetic information

B S orvoan
. B escizone
B >
R Q Z e/ #
N acerine —N n
.

monomer IS Nucleotides

'Nucleotides
Types y- DNA
_ _ ree 1S: _ _ _ | Nucleotides
Ribo Nucleic Acid DeoxyriboNucleic Acid
'Nucleotides
The shape 1 chain 2 chain | Nucleotides
T f 'Nucleotides
ype O _ _
sugar Ribose Deoxy“bose ' Nucleotides
'Nucleotides
0 O ANy N
HO—I:’—O — CH, |{|\ A!\ 'Nucleotides
HO |/0\ / i
Phosphate group (i\H H/Cl H ' Nucleotides
| . .
DNA nucleotides contain the HECmmmC O Nitroger-containing
| [ base | i
sugar deoxyribose. RNA nucleotides OH  OH % -~ Structure |Nucleotides

contain the sugar ribose.

Nucleotide

= Polymer




The figure below shows the structure of a el 6 cunly Audl (igal€oull) i€ prags oliaf (S
nucleotide, study and answer the question: “(B) 5 (A) il juds e
What do the letters (A) and (C) indicate?
Cl) 0 -\’e(I:/N §(I:/NH2
HO—-P-0—CH
'R NTAR.
W GH RS "
N_y @
OH OH
(B)
O (A): Sugar - (B): Phosphate group g dogara (B) - Su(A) 2
@A): Phosphate group - (B): Sugar K (B) - g dogana (A) D
O (A): Nitrogen-containing base - (B): Sugar K (B) - g il (A) <
O (A): Phosphate group -~ (B): Nitrogen-containing base g i 520l (B) - g dogana (A)

The figure below shows the structure of a

nucleotide, study and answer the question:

What do the letters (A) and (C) indicate?

0 OY/NY/NHz
HO - P 0—CH,

HO | / \ /

(A)

(A): Phosphate group - (C): Sugar

bl 05 ol A Al oy o S
1) 5 (A) windl i e

|\H "/ | (c)

£ (0)- logiepma )

(A): Nitrogen-containing base - (C): Phosphate group lig dogana (C) - disng i 52 (A)

(A): Sugar - (C): Phosphate group

clug legea (0)- e8]



I
PhOthaTe What is the function of this biological

Sugar —  Base macromolecule?
|
Phosf’hate A. communicate signals between cells
SU?af - Base B. produce vitamins and hormones
Phosphate C. provide support and protection
| : .. :
Sugar —  Base store and transmit genetic information
|
Phosphate
|
Sugar — Base
|
A phosphate alas gall

--------------------------------------------

————————————————————————————————————————————



Which element do almost all biological molecules contain?

carbon

B. nitrogen
C. phosphorus
D. sodium

How many covalent bonds can carbon form with other atoms?

Al y

B. 2
©4 ¢ @ ¢

D.8

Carbon




36 l Observe the phenotypic traits of different dog breeds

Breed Phenotypic trait Actions can do
Beagle Keen sense of smell Detective dogs
Husky Endurance runners and pull Sled dogs

sleds long distances

German

shepherd Highly trainable Service dogs




4 Dogs have trits that make them sulted for different tasks. A el b gand Slhy D) o3 Dogs have traits that make them suited for different tasks. Al pheal dulia Lghaas Gl I judls
Which trait makes the Beagle in the figure below suitable for  wuia sl JA0 3 i) ol o dia Which trait makes the Husky in the figure below sutable for his tasks?  taalgal cuatia ol JSA1 3 Sudgl i€ Jusi B
his police tasks? Sl dalgal

v

 daall Gadsill cbpall -
BI03204010 o
(O Keen sense of hear gl ad L
Endurance to run long distances gl clilad gl |
(O Keen sense of Smel L ol Lls

Shepherd—high trainability S oy capdll W)

Keen sense 0, hear i ¢“" S @ndurance to run long distances dligh clilad gl

wiladads | () Shepherd—high trainabilty e Ay cupull Al




Selective breeding

What selective breeding is ? (Definition) ;
The process by which desired traits of o Bl Agresi
. o strong but slow and and quick but small.
certain plants and animals are selected ooese. |
and passed on to their future generations. —
Large, quick,
strongand
Perfect!

Offspring resulting from cross-breeding.

Through the processes of : hybridization, inbreeding .




Which is an example of selective breeding? | ¢ elial Glaiy) o Yla ) 53 L

Crossing two plants with desirable raits

Inserting genes from one plant into another

Returning bred plants to their natural habitat

gt yn ddlyy law lgad 45 bla

A o i g chin Jid

el g ) g i ) sk

Produce larger fruits and having shorter growing times

] i e el s 8 2l




The unknown dog can be
either homozygous dominant
(DD) or heterozygous (Dd) for
the trait.

In this test cross of
Page Alaskan malamutes, the
40 known test dog is homo-

zygous recessive for a
dwarf allele (dd), and the
other dog'’s genotype is
unknown.

e

‘1

Test Cross '
Definition \/ Steps |

It is Breeding an organism 1-Breeding
that has unknown genotype

Between Unknown dominant genotype

with other has homozygous and homozygous recessive genotype
recessive for the desired trait

2 If all the offspring have /If the offspring show 1:1
dominant phenotype phenotypic ratio

The parent’s genotype is The parent’s genotype is
dominant homozygous dominant heterozygous



Example

In this test cross of
Alaskan malamutes, the
known test dog is homo-
zygous recessive for a
dwarf allele (dd), and the
other dog's genotype is
unknown.

o The unknown dog can be

x either homozygous dominant

dd (DD) or heterozygous (Dd) for
the trait.

'T )
G* ,:' ' Jd- &:'

o If the unknown
dog’s genotype is
homozygous
dominant, all of
the offspring will
be phenotypically
dominant.

Homozygous X Homozygous

DD dd

d d
D Dd Dd
D Dd Dd

Offspring: all dominant

Heterozygous X Homozygous
Dd dd

d d

0 If the unknown
dog's genotype is
heterozygous, half
the offspring will
express the recessive D Dd Dd
trait and appear
dwarf. The other
half will express the
dominant traitand d dd dd
be of normal size.

Offspring: 1/2 dominant
1/2 recessive



Use the illustration below to answer questions 3 and 4.

Heterozygous white

3.B grapefruit
4.C w w
wE W Ww ww
3 2
22
o ©
E o
(=T =]
= w Ww ww

3. What is the genotypic ratio of the offspring in the
cross above?

A. 1:211 C. All are homozygous recessive.

B. 1:1 D. All are heterozygous.

4. The cross above could be used to determine the
genotype of a parent with a dominant phenotype.
What is this type of cross called?

A. a homozygous cross C. a test cross
B. a heterozygous cross D. a parental cross

A test cross occurs when an individual with an unknown genotype 1s crossed
witha  individual for the desired trait.

Homozygous dominant Heterozygous @

Homozygous recessive Polyploid

6. Abreeder performs a test cross to determine the genotype of a black cat. He
crosses the black cat (BB or Bb) with a white cat (bb). If 50 percent of the off-
spring are black, what is the genotype of the black cat?

6. The genotype of the black cat is Bb.

A method used to determine the genotype of a plant with a dominant genetic trait.
v Hybridization
+ the transfer

o Test cross
* (Qpen Reading Templates




Page
43

\/./7" (DNA of another organism)
exogenous DNA

4/\\
DNA of one
organism &

From the figure: Infer the definition of Genetic Engineering

Process in which genes (sections of DNA) are taken
from one organism and transferred to another

This organism called ; ‘

Genetically engineered organisms




_ To study specific gene Manipulate
., (control)
DNA Tools Scientists used to DNA

N\ Isolate

= used in genetic engineering are: gene from

/ genome

Restriction enzymes

DNAfrom | mamms msmm | DNA from
suspect blood stain

Gel electrophoresis

Gel



The figure below shows DNA containing the sequence Juabeill Ao (Sgian (A (S5l (aaal) puags olisl JSa
GAATTC. Which of the following enzymes lead to the Sllgal) b 0agS Al (Ga5s Ay Las ) ' .GAATTC

formation of these sticky ends? m faa sl
!
Men ' [l

sticky ends A3 iyl




Gel Electrophoresis | |It is a process D

susect . | oo sai used to separate DNA fragments OO/S

according to the size of fragments

by an electric current —

Wells
Gel
Gel - -

The smaller E—— (X / \

fragments move |~ argest
farther faster /|
than the larger -~ — \
onhes. -

When an electric current is applied, the
J DNA fragments move toward the positive
» end of the gel




Solution containing DNA

is dropped on the gel by a pipette

L e e e

T I e B

! -‘P
S LR

binds to the separated DNA fragments
in the gel making them visible under Ultraviolet light

A staining solution

= The unique pattern created based on the size of
the DNA fragment can be compared to known DNA |
(marker) fragments for identification




13-The figure below shows the DNA fingerprints of
four people. The fingerprint (X) was taken from a
drop of blood at a crime scene belonging to the
unknown criminal (X). *

. A
. Both A, c
C
« B

- Method by which DNA fragments are separated by size
 Open Reading Templates

« (Genetic Engineering

(el electrophoresis



gel is placed in an electrophoresis Augsl Jadll ol A blanal) duadlgll 3alal) ay i

ric current are turned on, the DNA fragments (S5l paaal) slial Jadis cmlugsl) Ll Juada g
ocess does the figure below show? Solial JE&N lgauiags LAl Adaall Lo

Cloning i'__,,_a_.‘;{i
Polymerase chain reaction el 5paldl ol b
Recombinant DNA technology S Al s goeill Lmaal) Aui

+c



—

What 1s?

Specific size of
DNA fragments
combined with DNA
fragments from
another source.

!

Recombinant
DNA

}

Importance

Studying

z Recombinant DNA Technolog
) K

Need large

Quantities Materials
used

individual genes.quantities of DNA

molecules.

Plasmids and viruses | \ector(Carrier)

h

bacterial cell The host cell

h

Restriction enzymeﬁ—

Joins DNA fragments DNA ligase

h




What is a plasmid? Bacterial DNA Plasmids

-Small, circular, double-stranded DNA molecules
that occur naturally in bacteria and yeast cells

Why are the plasmids use as vectors?

-Because they can be cut with W Enzyme recogition site

restriction enzymes

Stlcky <, foreign recombinant plasmid

ends DNA

DNA of

DNA sequence St
% of interest cut plasmid

nterest

'ﬁf% o e i Bacterla containing
Vector DNA of interest new DN A
DNA ligase joins the two

DNA sequences together
Restriction enzymes cut
out the DNA of interest
and open the vector



In figure below, what is the role of the vector in DNA DNA Y ¢l 2 4aid) g0 el Jsal o

cloning? N

Plasmid DNA (vector)
(4] sl Gogull yaall

anzaal) AMAN ol 1) sl DNACD &
To carry the foreign DNA into the host cell

s sl o DNA Il jaime auoan
To identify the source of DNA as foreign

What is the role of the molecule below DNA J) ¢ bualias) qa ol gl sl g9 b

in DNA cloning?

il 3 QQOOCQ

(g& Q% TP

-

a3 3ok oo acagll SUE (Lasll DNA I (es

To make the foreign DNA susceptible to digestion with enzymes




Understand Main Ideas

Use the illustration below to answer question 14.

pe
Restriction ’ Y, ,f' ~ Restriction

enzyme site \ | - / enzyme site

\‘ S
N ~
k“h

Antibiotic )
Restriction Z—. resistance gene _ { )
enzymesite ‘™) )
LOINY)
N AVAY

-

Restriction
enzyme site

14. What is the role of the molecule above in DNA

cloning?

A. to carry the foreign DNA into the host cell

B. to identify the source of DNA as foreign

C. to identify the host cell that has taken up the
gene of interest

D. to make the foreign DNA susceptible to
digestion with enzymes

Understand Main Ideas
14. A

Recombinant DNA
A. results from the ligation of an isolated gene and plasmid DNA.
B. isinserted into a living cell in the transformation process.

C. is screened for in the selection process.
D. all of the above



The figure below shows a recombinant nucleic acid plasmid, .cuSal Jaa Ggi aas 2 gy olial JSaN
What is the role of the molecule below in DNA cloning? DNA 1) fluiin) A s@all 13 90 b

—e

80 nm

To make the foreign DNA susceplible to digestion with enzymes Slaiy! Gub o adagll Sl Jaasll DNA JI Jas
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Genetic Engineering

Restriction enzymes
Ex: EcoRl

Gel electrophoresis

Recombinant DNA
technology

Gene cloning

DNA sequencing

Polymerase chain
reaction (PCR)

Cut DNA strands into fragments

Separates DNA fragments by size

Combines a DNA fragment with DNA
from another source
(exogenous DNA)

Produces large numbers of identical
recombinant DNA molecules

|dentifies the DNA sequence of
cloned recombinant DNA molecules
for further study

Makes copies of specific regions of
sequenced DNA

Used to create DNA fragments with sticky ends or blunt ends
that can join with other DNA fragments

Used to study DNA fragments of various sizes

Used to create recombinant DNA to be used to study
individual genes and genetically engineered organisms,
and in the treatment of certain diseases

Used to create large amounts of recombinant DNA to be used
in genetically engineered organisms

Used to identify errors in the DNA sequence, to predict the
function of a particular gene, and to compare to other genes
with similar sequences from different organisms

Used to copy DNA for any scientific investigation,
including forensic analysis and medical testing




Biotechnology @ Theuse of Genetic engineering to find solution to problem

Genetically Engineered
organisms

Organisms that have a gene
from another organism

Transgenic organisms

-For medical and agriculture /

purposes
- For research

Transgenic animals

Transgenic plants

Transgenic bacteria




Transgenic animals &

To study diseases, and Fruit flies

develop ways to treat them

Mice =

Mosquito Larva

Species of fish

>r° faster To secret a protein called |

antithrombin Il
| To prevent human blood
from forming clots

during surgery Transgenic
To resistant to disease | Transgenic organisms Livestock
) Transgenic might be used as a To improve the
™2 Chicken and source of organs for food supply and
.= Turkeys organ transplants human health




Transgenic animals

= Scientists produce most transgenic animals in laboratories for biological
research.

Transgenic Animals Genetic engineering
Mice, fruit flies, and the
roundworm Study disease and develop ways to treat them
Caenorhabditis elegans
Transgenic livestock Improve the food supply and human health.
Transgenic goats Secrete blood from forming clots during surgery.

Transgenic chickens and

Resistant to diseases.
turkeys

Fishes Grow faster.

Transgenic animals Might be used as a source of organ transplants.




Which is an example of a transgenic organism? L)y Janall oA il e YU ady (s La

o
Pommoen--y

B o o ol

Chaiiall Glas) e ap)s 5 g3 S el I Al
German shepherd bred to identify explosives

ST Jsaalae i dins ) Gages
Hybrid rice grain that produces higher yields

@laall Clhlia Jugl Cage yud) Cilylia A
Praying mantises raised to Kill garden pests

Biotechnology
a. is the use of technology to change the genetic makeup of living things for human purposes. b.
has raised many ethical questions.
c. can make food taste better.
d. all of the above




The region of linked variations in the human
genome called |paniotypes

The HapMap project

The project to create catalog of
common genetic variation

GATTTTCGTAC

GATCTTCGTAC
GATTTTCGTAC
GATTTTCGTAC
GATCTTCGTAC

GATTTTCGTACT

= The HapMap will enable geneticists to take
advantage of how SNPs and other genetic variations
are organized on chromosomes.

1-cause disease

Help researchers to find genes that:

) I-Genetic variations (SNPs) located together tend to inherited together

GATCTTCGTACT
GATCTTCGTACT

GA
GA

GAA

GA

GAA
GAA
GAA
lchromosome \sp/

EREREWE P W

Haplotype

CTG 3/8
I'GA 3/8
CTA 2/8

= Assembling the HapMap involves identifying groups
of SNPs in a specific region of DNA.

2-and affect an individual’s response to drugs



Proteomes

., Haplotypes auila,al el

..  Genomes il gaall

Single nucleotide polymorphisms A0 jdll ol gul€ gl JIKal s

a

-Project Identifying All Individual Patterns in the Human Genome
* Proteomics

« Genetic Pharmacology
 Gene therapy




The primary goal of the HapMap project is to: it Hap Map ggpda (4 ouasipll cingll Sy

3tia DNA [aeal dingll edbadiall Jus t..a,
_ Catalog the genetic sequences of individual DNA

Lnglonll Al claglaall Blily 52018 puiag
; ' Create a database for genetic biological information

&3 DNA i claigil€pull Lhia puiag
_ Map the sequence of nucleotides in human DNA

‘ bl Aty gl ) (6358 ) sl dpaa
d_‘ dentify genes that cause serious human diseases



What is pharmacogenomics?—

* The study of how genetic inheritance
affects the body’s response to drugs .

Write the benefits of pharmacogenomics

* The benefits of pharmacogenomics include:
1-more accurate dosing of drugs that are
safer and more specific.
2-will allow for drugs to be custom-made for

individuals based on their genetic makeups.
3-will increase safety, speed recovery, and

reduced side effects.

TT?.‘$11L* ?TTT?,.‘$Jl



Gene therapy

= A technique aimed at correcting mutated genes that cause human diseases .

= Scientists insert a normal gene into a
chromosome to replace a dysfunctional gene.

= Scientist insert a normal gene into

a viral vector. ﬂ

Produces recombinant DNA

6 Reading Check Compare and contrast pharmacogenomics to gene | IAN 90 9 | Virus Vector
therapy. Y with Healthy

Gene
qneading Check Gene therapy is a

technique that attempts to correct
mutated genes. Pharmacogenomics
is the study of how genetic inheri-
tance affects the response to drugs.




Figure 17 DNA can be encapsulated in a
virus and delivered into a patient to replace a
defective gene. Once the virus enters the cells,
the genetic information is released into the
nucleus and inserted into the genome.

‘The process of using a viral vector to Insert a normal gene Into a chromosome to
replace a dysfunctional gene Is called

Therapeutic DNA
Correct Answer

Blank 1: gene
Blank 2: therapy

6-The process in which an incorrect gene is replaced by another healthy gene for the
same genetic status *

* Gene therapy

« Recombinant DNA

* Production of plasmid
» Bioinformatics




The figure below shows DNA encapsulated in a virus and
delivered into a patient to replace a defective gene.
Once the virus enters the cells, the genetic information is

released into the nucleus and inserted into the genome.,

What is this technique called?

g b A DNA D) (el oLl JS& (s
vt O JIaiaY el b dluagiy
G (LAY ) gl A o e

agiall (B Jaig BIgl Jah Agiall Cilaghal)

SALEY ol Leani 13l

Pharmacogenomics sl gl e ,
Bioinformatics adlall dolagled) b
DNA microarrays dadall DNA & gins .
i Gene therapy a0l i d



= lFrom Gene To RNA To Protein = Central dogma

Study of human genes( structure and function) Genomic

What is the importance of Genomics?

e

Identifying human Investigating the mass Investigating the
genes and of data obtained from proteins produced by
interpreting their sequencing the the genes.
functions. genomes of multiple
organisms.




machines of a cell.

Genes are the primary information storage units, whereas proteins are the

What is Proteomics ?

The large-scale study and
cataloging of the structure
and function of proteins in
the human body is called
proteomics.

Genome WWI%

/ \
/ \

\
—3
1
]

What is the importance of Proteomics?

Proteczmiyllows researchers to
Look at thousands \

of proteins at the
same time.

Analysis will better
define both normal and
disease states.

Revolutionize the
development of new
drugs to treat
diseases such as Type
Il diabetes, obesity,
and atherosclerosis.

Proteome
Proteins

3 ‘ Function

l Phenotype
"o 0. a8
Metabolites +® & ¢ :..- o .’
ob :zoo:o o,

Metabolome



= Figure 18 The central dogma is that the
information in genes flows from DNA to RNA and

Which letter refer to ..... ?

RNA to proteins.

Genes
(code for
amino acids)

Chromosome

Amino acids
(Join together
to form proteins)

(translates e —N/ “’l
\,\ el mRNAto Cell cleus
@Protein amino acids) (contains

genome)




The information in genes flows from DNA to RNA and RNA
o proteins. Which of the following is the right concept that
ipplies to the figure below?

Amino acids
{join together
to form proteins)

ad\

gaaad) ) DNA ) G (385 Cliaadl 3 Bagagall cilaslaal |

gl ) Aday Gauld) Gasd)
¢oliaf JEAN o Bl (o3l rmaaall asghall s L Las g

Al sls K
(iond) Jalad 24

Genomics

The HapMap project

Sequencing the genome

The central dogma



The central dogma is that the information in genes
flows from DNA to RNA and RNA to proteins. In the
figure below, which letter refers to the mRNA?

Genes
(code for
amino acids)

Amino acids
(join

A e (3843 Clisall LB Sagagal) Claglaall of (Sl Tasall g
JSAl A L alinguull ) adag (Semldl (Sesil) paaad) ) DNA
SMRNA 1) I ads cija (gl colia

The central dogma is that the information in
genes flows from DNA to RNA and RNA to
proteins. In the figure below, which letter
refers to the DNA?

Sluall 3 Sagagall Slagleall Of (Sl Tasall
Aday Sl (Sosill pmand) ) DNA ) G (38255
I el casa (gl colaal Jsal LA L ailiag sl )

*DNA

B b
C c
D d

T T e
| C
c'l

‘-.-----.------------.--.---------

d.




Which correctly lists the terms in order from ‘ ‘
£ o il g pnal il 0 o s | Which statement about the human genome is false?  Sidkia agisaly RSl 0D ) o

smallest to largest?

asisalSealls DNAG clagusas sSlly (silag SI)

0 25,0000 s b o 2 pinl g

Chromatin, chromosomes, DNA, nucleotides _ The human genome contains approximately 25,000 genes

asglSenlly (yilag Slly DNALy e gasgas S g jra Aiag (192 (0 (DNA) gl pineall dligh ol o gl pgisall s

Chromosomes, DNA, chromatin, nucleotides b, - The human genome contains long stretches of DNA with no known function

Slagassag Sy Galag Sy lansilSoully DNAJ) Sl agind Jubs asy el ladf S e Sl o

DNA, nucleotides, chromatin, chromosomes

The human genome was sequenced by scientists from around the world

lagusgag Sy (yilag Sl DNALl lasipalSsuill

iy MK e clanglSes Ol o il agiall gin
The human genome contains nucleotide sequences that all code for proteins

Nucleotides, DNA, chromatin, chromosomes d.



25.

26.

27.

Which statement about the human genome is

false?

A. The human genome contains approximately
25,000 genes.

B. The human genome contains long stretches
of DNA with no known function.

C. The human genome was sequenced by
scientists from around the world.

D. The human genome contains nucleotide
sequences that all code for proteins.

What are variations in specific nucleotides that
are linked to human diseases called?

A. proteomes

B. haplotypes

C. single nucleotide polymorphisms

D. genomes

For what purpose is DNA fingerprinting used?

A. to sequence DNA from bacteria

B. to separate DNA fragments

C. to identify individuals who have committed
crimes

Understand Main Ideas
25. D
26. C
27. C



ngel Thyroid and parathyroid Gland

= 2. The Thyroid
1. If the Gland releases

Calcium levels Calcintonin 3. Blpod
in the blood Calcium

levels falls

rise above a
set point. . High

Blood Calcium Level

Regulation
6. Blood Low 4. If the
Calcium Calcium levels
levels rise 5. Parathyroid Al hetoun

Glands in the
thyroid release

Parathyroid
Hormone (PTH)

a set point...

Parathyroid
Glands



-
Increased

calcium absorption
from blood

-

Calcitonin CT Decrease
blood calcium level By

releases

2 Increased

_ calcium excretion
- through urine

Thyroid
Gland

: : Blood Calcium Level )
Blood calcium level rise -—-’ Regulation 6— Blood calcium level falls

4

Increased &% Increased
calcium reabst calcium absorbed

from food <

Increased
calcium release to blood

: _
'I;ncreasey releases

blood calcium level Parathyroid hormone PTH

Parathyroid
Gland




Lower Ca2t
blood level

Low Ca?t
blood level

Higher Ca2*
blood level

High Ca’*
blood level

Parathyroid Gland |

Releases Releases |
more PTH less PTH

Parathyroid
hormone

Thyroid Gland

Ca2* moved from:
blood to bone

Releases
more calcitonin (CT)

Ca?* moved from:
bone to blood

Parathyroid hormone (PTH) and calcitonin (CT) regulate the level of calcium in the blood.



Complete the table

Thyroid ‘C_T|

Parathyroid ‘P?—II

'Homeostasis |

Maintain the level

of calcium in
blood

CT

PTH

refer to

Calcitonin

Parathyroid hormone

The hormone producing
glands

Thyroid gland

Parathyroid gland

When is the hormone
secreted ?

When blood calcium
levels rise

When blood calcium
levels fall

It is function

Decrease blood calcium level

Increase blood calcium level

Organs which hormone
stimulate it

Bone-kidney

Bone-kidney-intestine




Pancreas Pancreas is a mixed gland, that mean it has an exocrine portion and

an endocrine portion

T IN Q\ \ -
o N

Hormones
(Insulin,
glucagon)

Secretory cells Endocrine portion

Exocrine portion Secretory cells

produce hormones to
produce enzymes to maintain homeostasis
digest carbohydrates, (Blood glucose)
proteins and fats




Homeostasis

Glycogen forms
, /~ from glucose .
Insulin secreted Insulin
from pancreas |
( Blood glucose Glucagon
decreases; insulin
When blood secretion inhibited *

glucose is high Maintain the level

of glucose in blood

-

4 Pancreas
When blood
glucose is low
Blood glucose

increases; glucagon

secretion inhibited Figure 18 Glucagon and insulin work

Glucagon secreted together to maintain the level of sugar in the
from pancreas
/ blood.
Glucose forms

from glycogen and
noncarbohydrates



g A i) o il clegusal g g
Poolaia s

Which pairs of hormones have

opposite effects?

_____________________________________________________________

: S e R
i Calcitonin and parathyroid hormone
Oty oally (552305 )
Epinephrine and norepinephrine

b.
O2eSg ytilly gaill Sgam
. Growth hormone and thyroxine
BISTITS PRUTRERPR o4
4. Aldosterone and cortisol

Which hormone is released by the pancreas?

Sl s g1 G gl

5. Calcitonin 5., IS
b Cortisol Jg 30,00

c.  Thyroxine .S ,00

d. § Insulin Ol gy

Which hormone is more likely to be
secreted by the pancreas during
intense exercise?

‘glucagon

B. insulin

Glycogen forms

. from glucose
Insulin secreted g

from pancreas

Blood glucose
decreases; insulin
secretion inhibited

Pancreaso/
WWhen blood
glucose is low

Blood glucose
increases; glucagon
secretion inhibited

When blood
glucose is high

Glucagon secreted
from pancreas

Glucose forms
from glycogen and
noncarbohydrates




The graph below shows the blood glucose levels over
a period of time. Which hormone might have caused

a sudden surge as indicated by the arrow?
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The graph shows blood glucose levels
over a period Which hormone might
have caused a sudden surge as
indicated by the arrow?

Blood
Glucose

Level

C —

Time

A. antidiuretic hormone

B. growth hormone

@glucagon

D. insulin
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