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Upon completion of this section:thié. student wills

L. récognize that it’s the male that-determines théisex.of of the offspring.
— 2. define MUTATION.
— 3. distingnish between chromosomal and.gerie mutations.
4. identify Downs Syndrofne ai‘a chremiosormal ititation. |
5. recoghize that-each gené:cafries’a separate picoe. of information that-codes for a particular trait (protein).
6. list and briefly describs FOURypes of gene-mutations. | |
, "E-genetic-condition.

7. recognizé thatisickléicell anemiais:ad VE

8. describethe:genetiC:and physical caises tf wicklecell anemia.

9. usingPunnett'squares, predict theé:probability o having a ‘¢hild with sickle cell anemnia when given the

 gendiype antlor phenorype of theparents. . - ~

— 10." explain the molecular-basis of diabétés:

— 11, explain.some-of the difficulties thatiarise in studying human genetic. , o

. 12:desctibe the progfsses of ammiocentésisiand chorionic villus sampling and how they can be used to
- diagnose somé human genetic-disorders. i '

— 13. construct a karyotype'and explain bew it can be used to diagnose some human genetic disorders.

|

NERRR

B ~ KILLER WORDS

sex chromosomes mutations , chromosomal mutations
gene mutations Downs syndrome trisomy 21

~Sickle Cell Anemia | Cystic Fibrosis . Huntington Disease
substitution deletion - addition

- inversion | : hemoglobin - . red blood cells
diabetes ~ insulin pancreas ,
amniocentesis karyotype , ' chorionic villus sampling
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FERTILIZATION——

AKX XY

RESULTS: _S0/. Mmace
Sq/ FWML&

» Since women.are XX, the _E_ﬁ_ can only contain an. X chromosome. .
* Since mien are XY, the Spemrm cancarryan X ora 9 chromosorme.

« For this reason, the _mat determines the sex of the offspring.
(spenm) -

.E"m‘g
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II. MUTATIONS — _CHANGES inDNA

« CANNOT e passed on to offspring « €AN be passed on to offspring |

1. Chromosomal Mutations
» Usually involve changes that effect the entire _Cﬂgg___o_sm

- a) Mutations Invelving Chromosome Number
(1) Downe Syndrome

» Discovered in 1866 by English physician J.L. DQM

» Oceurs when a person is born with an extra chromosome 21 .
(Instead of 2, people with Downs Syndrome have 3 of chromosome #21)

» Medically referred to as _‘m.[som y 21
* Because chromosomes are made up of thousands of GENE S,
this mutation causes many changes is a person’s physical

make up or .pﬂﬂﬂﬁl YpE :

2. Gene Mutations
* Involves changes in individual DNA segments or_GENES .
¢ Some are not very harmful.-
EXAMPLES: _Cotor-BuNDNESS, ALsINIsm

yoffie are not as visible but are more _LETHAL or b gbcz :
¢+ Deadly mutations are called - LETHAL

EXAMPLES: _TAY_SACHS
ALD
Cystie Fraeosts
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-a) Types of Gene Mutations
(1 Sﬂm - - - oceurs when one base (A,T,C,G) is substituted or
: replaced by another in a DNA segment or_GENE

) Delet - occurs when one base (A;T,C,G) is deleted or mlssmg

- froma_GENE . o
@ Addition -- - -- - occurs when one base (A.T,C.G) isadded to a _GEMHE .
(4 Inversion SRR occurs when a group of bases (CCATG) is removed from a

gene and put back in reverse arder (GTACC).

EXAMPLES OF GENE MUTATIONS

f - Qriginal DNA template
; -strand coding for part Mutated strands carrying
i of "Protein X" altered code for “Protein X"
c e ¢ e
| A |a A s
T T T T
T T | L
A — T 1A~ 1A
G 6 ¢ I
G G 1> |G
| 1A A G A
| T T Delétibh A - 1T
Substitution ’ T Inversion
Addition

The piece of DNA on the left is part of a gene that codes for protein X. The Jour strands on
- the right show the DNA that would result from the 4 types of gene mutations discussed above.
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Random changes m our genetic make tip or genetype ate eal}edg MOTATIONS
Mutations change our physical make up.or phenotype by affectmg a cells ability
to synthe31ze specnﬁc

-f’l a genetic' disorder caused by a S VSSTITLUN OQ.L mutation in the
gene responsible for syn;he*’si:-zing the protein R erqu'(;c.og A -
o : oot C - -
~* the abnormally shaped HL 6660_6!N moleculechanges the shape
& affectmg its ablhty tocarry _Ja_

Normai' cells | | S'ickled—-c'e“ﬂgf '

Effects of 18_1&511__19_3]![3111&911 Normal red blood: cells are round-and
capable of carrying. oxygen."S ickled red blood cells have an‘abnorimal. ﬁhape
and are incapable of carrying. oxygen.~This abnormal cell shape'is duetoa
substitution musation that forms a defective hemoglobm molecule (pratem)
which changes the cell’s shape.
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SICKLECELLANEMIA

* Sickle ¢ell anemia is a __Eg_gﬁés WE _ condition.

o Like ALL recessive traits, in order to suffer from this disease a person -
' )E __for the sickle cell trait.

. And like ALL recessive tralts 1nd1v1du:als MQSI get one recessive allele -
or gene from BOQTH parents. (See Punnett square below) a

SYMB_QLS: N = normal red blood cell

n = sickle cell anemia

(Carrier Male)

TNn

— heterozygous = carrier

- -® NN|Nn
Nn _.
— Nn nn

v

homozygous recessive

i Cazix Female)

. (Sickle Cell Anemia) |
N "~ GENOTYPE: SR PHENOTYPE.
NN = 4= 285/ Homozypous Dom. —+» “Nopmac’ QQQ
-, SCARRIERS" = SOMETIMES HAUE | -
" Nn= % 50/ Henmozy(,oos —> sw.m.e cte Aoth
. mn= lS’/ H*Mwsoos Qec. — sucme CEe AMEMIA
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DIRECTIONS' Complete- thc\followmg genetlc crosses mvolvmg the gene for swkle—
¢ cell anemia, |

1. Aswomen heterozygaus for the s:ckie-cell anemia tralt marries a-man who is also
keterozygaus for the sickle-cell-anemia trait- What are the ¢hances that their first-child
will die at a very young age of sickle-céll anemia-(homeazygous recessive)? :

Nz NoamAa (L

Heterozygous (carrier) Man X Héterozygous (carrier) femalé At SICKLE-CELL |

- smmxzs Hg._ N/\

- " RESULIS: o ) N

GENOTYPE y"' isy HWMYQNQ_I&._ A n
Yo SO/ Herenorycovs N INN | Na |

| YVy: 25/, Hemezygons Rec, . '

PHENOTYPE y‘i‘ ?-S/ Nenama ¢ Q&C" '\ .NA Nt\

H R/ Canmitn
Yo : 25/, SickeE -CEc AH‘?!A

AN

What are the chances that their first child will die at a very young age of sickle-cell anemia?
. ' (homozygous recessive)
25/ R
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IV T HE MOLECULAR BASIS OF M UTATIONS

v}

T GENETIC Diseases

/ REMEMBER: DNA —» RNA—— PROTEINS

* A great number of diseases that affect human beings are due to the body’s inability
to properly synthesize or make a specific protein molecule. The body’s inability
to make proteins resuits from mistakes or mutanons in our DNA!

A. HUMAN GENFTIC DISEASES AND THE PROTEINS RESPONSIBLE.

T Sickl”e.—(',_‘c_l_li Hemoglobin | Abnormally- shaped red blood cells causes clumpmg
: - g and severe pain in muscles and joints. RBC's also
loose the ability to carry oxygen resulting in weakness.

Phenylketonuria Enzyme ‘ Inability of the body to break down the amino acid
o (phenyalanine hydroxylase) |phenylalanine causes it to build up in the brain and
: cause mental retardation. R
Tay-Sachs . Enzyme : Lipid (fat) build up in the brain ‘c"fa'ilse.s brain damage.
¢hexosaminidase) ' ' S
. Cystic Fibrosis Membrane Protein Thick mucus bu11d up in the lungs tnakes bfewthmg
. S ‘ d1fﬁcult : _
I : '
_ " Diabetes : Hormone " | Glucose is NOT-able to enter the cells and therefore
(Insulin) ' remains in the blood where it causes numerous

circulation disorders.

| N
i Hemophilia __ Blood Protein Inabiiity of the blood to clot resultmg i e“xfce‘sgfve
o “(Clotting Factor VIII) bleedmg :
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| V. MUTAGENIC AGENTS

|+ MUTAGENS _are factors in the environment that cause MUTATIONS

- Since most cancers have a genetic component, most mutagens are

also referred to as_CARCINOGENS or cancer-causing aganis.

A. KNQENMILTAGENSIBQLHDE

L - > cell phones?

(D Rgdmtmn
« X-RAYS (don’tforgetabout that lead apron)
« ULTRAVIOLET (\)\b RA) 1A TIM) -4;--> Sunhght?
+ ELECTROMAGNETIC RADIATION
| WARNING
\ } | UNDERGROUND
- NUCLEAR
TEST AREA

2) Chemicals:

Pl e S P P S

| The Living Environment =~
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e CIGARETTE  smioke has been proven to contain over 150
cancer-causing- mutageﬁic agents. o

. E@lyﬂﬂoromphenolsr(PCBs)_ —>To dredge or not dﬁeﬂg@‘?
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