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

4

~€, .
L. “

“Ls

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,
strong and
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
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exogenous DNA

\
\7’./ (DNA of another organism)

DNA of one/# '3 |

organism \
L\

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




Manipulate
(control)
DNA

. Isolate

= used in genetic engineering are: gene from

/ genome

Restriction enzymes

DNAfrom | ssms @ | DNA from
suspect blood stain

Gel electrolohoresis

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 | |Itis a process 0

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 SE——— (28 / \
=" N < |

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

A staining solution

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

* 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
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What is?

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

!

Recombinant
DNA

}

Importance

Studying

44 Recombinant DNA Technolo

L~

Quantities

Need large

Materials
used

individual genes.quantities of DNA

Plasmids and viruses

molecules.

Joins DNA fragments

Vector(Carrier) <

bacterial cell The host cell [

Restriction enzymeﬁ—

DNA ligase &—




Bacterial DNA

Plasmids

What is a plasmid?

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

Why are the plasmids use as vectors?

A Enzyme recognition site

-Because they can be cut with

restriction enzymes

DNA sequence
of interest

V.

DNA of
interest

“Open
vector

R

‘Vector

plasmid

sticky

onds recombinant plasmid

N

i

’ >
"~

cut plasmid

<, foreign
DNA

O — O —

s Bacteria containing
‘ector containing

DNA of interest new DNA

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 The use 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

durmE surEerY Tansgenic
. . Livestock
To resistant t_o disease | Transgenic organisms
W Transgenic might be used as a To improve the
™ Chicken and source of organs for food supply and
i~ 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
GATTTTCGTAC
GATCTTCGTAC
GATTTTCGTAC
GATTTTCGTAC
GATCTTCGTAC

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

1-cause disease

\_ SNP P

Help researchers to find genes that:

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

GATCTTCGTAC!
GATCTTCGTAC!

'GA

GA

GAA
'GA
GAA
GAA
GAA
GAA

lchromosome \Q/

Haplotype

8 3/8
TGA 3/8
CTA 2/8

eI = O O = O

= 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 90 9 | Virus Vector
therapy. N 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

*3 —
“~ \

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 W/W%j%

\

~
~
~
II -~

What is the importance of Proteomics?

Proteomics

Look at thousands
of proteins at the
same time.

Analysis will better
define both normal and
disease states.

/allows researqiers to

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

=i
Genes (o
mRNA | - -
Proteome Q
Proteins % N Function
l Phenotype

Metabolome
'.. o.o o* ’
Metabolites ¢® 4% 29 @
o Sege o,



= Figure 18 The central dogma is that the Wthh |etter I'efer tO _____ ’)

information in genes flows from DNA to RNA and

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

smalst to rgest? £ o il g pnal il 0 o s | Which statement about the human genome is false?  Sidkia agisaly RSl 0D ) o

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

Hormones
(Insulin,
glucagon)

Secretory cells Endocrine portion

Exocrine portion Secretory cells oroduce 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?

Blood
Glucose
Level \

Time

B (g o pdl ) plall Cligiann ol (ladl S gy
PN A ) 09 8 4000 Cligarg) a6l o)

fagudls L) falid)

Growth hormone

Insulin

O
O
O

Antidiuretic hormone

salll Ggap

Ol

Jel A dead gl

OgplSelal

=1

o

™

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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