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Chapter 11 Genetics: The Work of Mendel page 308
.II organisms have a set of [‘/‘\CLC/)(U(WShLS inherited from their FIU fiﬁ'\%
H‘U’t',CUH : the delivery of characteristics from parents to offspring
6{){\1(/{"{(5 : the study of heredity
Gregor Mendel (considered to be the Father of (“;'W\u") )

e AnAustrian _Y\oni<
e Worked in the Monastery aadend

N, vJ
o Studied _Cyiiden pea
o Thus changed B i'b\oﬁ}\{ forever

~Studying of pea plants™
True-Breed: demendmdes | feem of oo bt
Self-Pollination: ’f oA Tho Pﬁllimﬁt‘ﬁ (ferhlin -3\{ it>¢cif
e Thus the traits of this offspring should be the S0
« Trait=__ Q. 3pecitic chactristic ofon indiwviduad
e However WHY do some differ?
Cross-Pollination: l ’h/‘.luf,( '{'e/('h lizea onethexr
e Thiscreatesa l‘l\{ bind
o The (ffsviina of a cross between parents with different

‘ ’iT‘F\.-i 1 Y ' J |

~Generation of Genetic Crosses™

Parental Generation or 'PI
o Theseare the (i glr\cd 9[e8 erds
o Theseare Dure for their trait
o How were thes‘e crossed: P ]??LLI{. “breeds Crossed (lddm A (QL’)

First Filialof i

o These are the offspring of the f \ generation

o All of these show the dominprt trait

o Why do they only show this trait?

o MENDEL”S CONCLUSION: an individual __ChawcAex isics are determined by
factors that are D&ﬁzﬁ-ezi from | parental generation to the

nest l

o These factors are called genes: ’F OEA(S 'E"ﬂf:‘";r’_d TF%’ plal pn_r-ﬁr'..‘f 'f"- f’.!H"j pr’ rr-.a;

He concluded that there must be different C onvhyaesiing forms of a gene
= The different forms of a gene is called an Alleie '
e There are 2 alleles for every trait that you have
This also led to CONCLUSION #2: __ Principle of Qumingnce
. o Some alleles are considered to be Asmingnt and some are

considered to be [RLes91v




o pominanT: __ Aorm of oo dud thet cppenurs
o Must be written with a C-(,lffi‘i'ﬂ,{ letter

o Only needs to have | out of the Z. alleles to be considered dominant
= Examples: TT: R.pH '
o RECESSIVE: __ Asrrn of Aot ynasked by Aomipud

o Must be written with a |8ttt letter

o Must have 2 (22 255\U & alleles to be considered recessive

o How can we prove that there are alternate forms of a gene??

o The First Filial Generation was then et - ferhlized
Second Filial or the FZ- '
o These are the offspring of the Fi generation
o All of a sudden he found the RTINS trait showed up
o Therewas__% (357  dominant
Therewas | (570  recessive

o
o How can this be?
o MENDEL’S CONCLUSION = LAW OF SEGREATION

= During CJ\CUYQJ& formation the (l't)\d»?-% for each gene
ﬁe,.;\-,rbz’(r;\ e from each other, so that each C/m,(u,{'; carries only
| for each Gl ’
= Thus Fa generation must have ¢ l of each allele but the
A sminaat is seen
o Alloftheseareina __ 2\ radic D Aominest v | qReessiv
vl —
Order of generations Pl > 1’\ > {/Z
CrosZpolinglion coe—— = —. pareni gerieration

sef-pollingtion ~ £ & o o0 1 gencration

~
-

uniny
b ]

3:1 ratio f2 genaratichn

~Applying Mendel’s Principles™

daf )O)C"- Wiy : The likelihood that a particular event will occur
I Calculations: Number of 1 kind of possible outcome
Total number of all possible outcomes

Practice:




—— — - —_ B

‘H ()m(_/z\J 14 1ol i%“ : organisms that have 2 identical alleles for a particular gene
|
2 types )
1) ﬁ(wne'z\j_(yu% Do iming £l : 2 dominant alleles
a. Examples g¢ T 6%
. 2) ﬁﬁmss’?-#{ AUS Keie sy : 2 recessive alleles
a. Examples: Yr 1t bh
‘Hf/'f(/r.’)f/_}lf[f sLLS - organisms that have 2 different alleles for the same gene
Thus there mustbe 1 Seminank and1__ Yéceassiut allele
Examples: vy Tt bBh
?h{:i’la‘:f v iw._ : the physical characteristics of an organism
This is what is Ph\{ sleal aeen or observed
%{'ﬂd_\\! e : the genetic make-up of an organism
This is the aUele combination
PU—T’\ h«f’/ﬂ 33»%4(, : this diagram uses mathematical probability to help
predict the genotype and phenotype combinations of a genetic cross
. L | ,. Gt 1 Lae! I )
P\Oﬂﬁ h\{ bﬂ 5'1 (;-(L‘» PP : when ] particular trait is crossed between a male and
female to identify all possible outcomes
o Has 3 possible genotypes
o Has z possible phenotypes

tD l\\\f bﬂ:(\. 18D : when Z traits are simultaneously crossed between a

¥
male and female to identify all possible outcomes

o Has CI possible genotypes
o Has H possible phenotypes
Independent Assortment: the principle statesthat __ Q&L for different traits can §€C\l{’[1[ﬂ€
. 54

independently during the formation of Ll(l.!'i‘u{ €9

How to do a Punnett Square — we will do this together but here is the basic set-up
Refer to our Pea Chart Handout or Page 316 in your textbook

Monohybrid Punnett Square Dihybrid Punnett Square
Male gametes

Male gametes
A AY i

Female A — N Female =

Gamete N [;&’QQ\V,?:})\') Gamete I\XQ‘SQ(“L\

D | ey — ¢ P

# | ailele per %&meﬁt %mﬂ& m—




Section 3

Other Patterns of Inheritance

page 319

Incomplete Dominance:

. Codominance:
The heteresyadte puncipe = Buth snasn

Tha & a}:m)-:f_:?-x?u%f’_ - phanetyge. = iy

S vhuadith wWheae | culede 19 net 'um}:uf.«'f-f{»;

Siduodion wiere he lc’u'nv'{vpc of Al fwii"c‘-rzll,z‘i.:-'fﬂ.

deivipient cver cuneller

Siyies By clenungasds {‘L‘f s —hype

e Both alleles are expressed in the heterozygous
individual

o The hededozyanias
phenotype is a il
e Example a Snapdragon Flower .
o CRCR= floweris (€4
o CWCW =floweris __ wWhiAdc

o CRCY = flower is P]I\E =z

e  Other examples include:

of the 2 alleles

L] The 1‘-'-.-"_‘&-‘1 fayrd \:6’1{' LS
phenotype shows Bain
e Example Roan coat of a horse/cattle

alleles

o CRCR= horseis___yed-
o CYCW=horseis St
o CfCW=horseis __ K<ar 22
e Other examples include:
A ens | |ploed- oy ye

Mubiple Alleles

o Example:

: A gene that has more than 2 alleles
Bloed (A.6.0 B\ ;1obt cort

o Each organism gets a total of _Z "a1i2iz3 (one from each parent) but there are more than 2 to choose from

Folyaeme Traut

|
o Examples:

: when traits are controlled by the interaction of 2 or more genes
BRIN Colel |, Niver Colof | €88 C8lor

~Genes gnd the environmf-znts“‘
ZAWVENd ad

genetically determined traits

L’! pder ‘FI\J} .

o Examples:

conditions can affect

AN expression and influence

Dupease eeds  Aloers




Chapter 14 Human Heredity Page 391

How do we “see our chromosomes?”
enome: ’\{LH sex of AN m’rdmrzmm that N owmr‘sm counes in 4S DUA

o Scientists look at f‘{m CMEeANMES to study the genome
o Chromosomes are best seenin ___ {1} edcaphise [ ihgfm,m\ since they are inthe Jjicldlc o Cdfe cctl
o The chromosomes are cut and placed into a picture called a I/\(l,,"\f(‘;’f v r<—’
o l’\ i e : a diagram that shows the complete diploid set of chromosomes
grouped toge{her in ;‘)airs
o Itis arranged in order of ;\ag.rms [ A size of chromosomes
o Humans have H (5 total chromosomes
o Humans have AD pairs of chromosomes
o The_ Ghromodciids arealignedupin _PAA(S
o Thelastsetorthe Q¥4 paur  are called the SEX ChenleSeme S
= These determine the OC(X of an organism
= Males have Xy sex chromosomes
= Females have XX sex chromosomes
o Setnumbers |- are called (icieSemes

= These determine the rest of an organisms’ Tra,{fs

Carrier: on individue) 1whe (8 hefierea;qout’i for o tut

o Hasone Aeminant allele that covers/masks one Y LLes Ul allele |
o This individual does not show the (2Lessiut trait sincethe Aeminpint  has over powered it |
‘ o They are t,ﬁu(n;; ﬂdl} > it and can possible pass it on to the next aamm:h on ,’ cﬂ"h")i’l nﬂ |
Sex-Linked Traits
o Traits controlled by genes located on the X, O (S e
Males are atfected most often since they have only one . Chiomesome. |

o
o Females are less likely to express the trait since they have two __ X Chfpmesemes
o Examples include: _Cdlet—blindness , hemepmhi

Chromosome Inactivation
o Femaleshave 2 dosages since have two X, chromosomes

o The X chromosome is necessary for dene L{‘ merct of both males and females

o One of the \< female chromosomes will =ten functioning in all of the females cells
o This creates a TAour f }{V‘J\; ' (dense region in a female nucleus)

o The \r’ chromosome of males contmues to work to determine e chartuitenstics

o This can affect the coat color of some cats ( fﬂlu_. o )

o Black color meansithas  "Dlack® on Ahe X sex chromosomes and can be either
male [female
o Orange color means it has Oruwaag. on the A~ sex chromosomes and can be either
e [ Somied ’
o Calicomeansithas | Blick % [ Ofandr. “5 sex chromosomes and can be only
/F-?JY\(JC -

‘ractice



How do you demonstrate how a particular trait is passed on in a family?

‘1)8(1(6\\’1'6&

What do all of these mean?

O@

fintrase

o

I‘ﬂf .—;, r‘a
i .

Dominant pedigree demonstrates =
Recessive pedigree demonstrates=
Autosomal Pedigree shows:
Sex-Linked Pedigree shows:

maou

Roman Numerals=

U\e,m,m.'j\e'(\ H

Arabic Numerals=

in dwidueld Lul’.'fh’f“ O ﬂ&f\ym'hfbf\

age

[

~Human Genetic Disorders™

How can a change in DNA affect a human’s traits?

: a chart that shows the pattern of inheritance for a particular trait within a family

s1b ] Vs

o5y NMS

e female wihe hoe i in euely aepratien
f?\(.u)ﬁ C,..(-«Cl'\.ﬁ-luﬁf-li J

trost sn L.hmmoﬁm\w ] -22
Aok on X Chistogeime

( wsaadly ales ﬁd ':f’()

angesin agene’s [ 4 MR LT can change r.-b t,t‘H . y altering their
Ch i g (LA Seniwnce h prefeins by altering thei
sequences which directly affects their Ph[’ hai\! RC |
{
Genetic Disorders ‘ :
Disorder Cause Effect Population Dominant/ Autosomal/ |
Recessive Sex-Linked
Cystic deteitiud Wi . piriid “up of . sl
Fibrosis (An, b“""";‘m,,.\ AL ﬂplﬁ{%{_ ot peatar gy | TEEDWE urfes |
SIckieERl defeaVe REC | Sickieshaped | yfecen Anaican | pecessivy, | Autesmel
Disease ( hemegicion) KX E
Huntington’s LA™ praain NeVveud oysteam|  wiadie i - 5 '
Disease in prasn deteiieates e Jeimingil Cuctessng.]
Tay-Sachs Cebsence ot Lot deposeis '
N €fzy s T ek I'.""-.,l.':?f’u? on|  Jewrsh yecesmue | Audesornsd
Disease fatri suksmpas idibme  praga
Color Blindness | _j¢fest in connel see ] .
e Veiessive | sex-linee
Cones of exeh C slor o veiessive | oexlinFed ‘
Hemophilia dgene defet Cannst stop : , |
> . T2 LN v = | e
in blovd clading | ieciny mMade fecessive.| sex-linked |
Achondroplasia |0 fene Sdicting e , ; |
P bo-r?o Alaoth AT All o\fimt'hm'vl (Xuflbf}-’--"fu’-l i
Genetic Advantages

Malaria Heterozygote

NN

~hormel

C‘fﬁ‘i’\'(‘, Fbtoss het enaygote
CC - nermed

(.,l - permod T r(’).ﬂm\l |I

N3 -normed - resistent to midaria

DF - Siekdlecell

ce -y GAVC {:.prc-,\

1 yPI\é id ’((A"



Chromosomal Disorders

o This means there is an error in Méq 551N

o Each human Q’L’Uma‘l{f, should have  2Z»  chromosomes
. o But what happens if the homelsd st chromosomes do QT separate correctly
o Thisiscalled _ NCN - DISTUKRCTION
= A C}L’Uﬁ\éf‘rt‘, with an Aviermaed number of
chromosomes leading to a Aisavder of chromosome __ Nitdakze s

=  The gamete could end of having only __| ('.c.i;(,:\{; sl an ailede

o Example:  “TWdnex

i s Sundrome.

= Femaleswho haveonly | X chriomeoseme
77 .
=  The gamete could end of having 5 Copied o an adele

e Thisiscalled [ {ims A%
o Example: Down Svyndisme
= They have 5 copies of chromosome number 2 [

o Example: _ Klipefeiteris ’:;\;'rm.r.ff/rfsmé,

Studying the Human Genome

= A male who has

¥ ?ﬁ\l{ S5 chipmesomes

o H‘I Ui (tnsme. p?’rzr—{'r“j”
o A I’f) year internatianaI effort to DCANRNCL all of the
5 bilen  pasc pairs of human DNA which would identify all
. Niumin GENES
o Completedin __ Jec¢d

o Helps us to locate disorders and diseases

o Someone can know their exact QL nep'c

make-up and what they can

v,
on to their offspring

1‘7 ass




