O = Female

Pedigrees

Pedigrees: show how traits are passed on in a family

Male 6\ — Fraternal
twins

= mating
O_ 2 _ Identical
= twins
O: _ Inbreeding (mating
= between relatives) — Affected
‘ ~ individuals

I O

[ _

IT U O
1 2

e Line between circle and square indicates mating

e Line down from this line indicates offspring

e Oldest offspring are always on the left

e Affected individuals are shaded in

eRoman numerals symbolize generations

eRegular numbers symbolize individuals within a
generation




Pedigrees

® [

L

parents

children

*The circle represents a
female.

*The square represents a
male.

*Shaded shapes

represent family

members with one

expression of a trait (for

example, dimples). =

*A horizontal line is used
to connect two parents.

*Shapes that are not
shaded represent
members with no dimples.
In this example, the
female has dimples.

eLines connect parents
and children
*The oldest children are
placed on the __left
and the youngest on the
right . In this
example, there are
three children — two
females and a male. The

male _ child has no
dimples.




Lee Family
KEY
1 O+ Shading = dimples
112 No shading = no dimples
n@] O e ON
1 | 2 3 4 |5 6 |7
.y e Oom
1 2 3 5 5 6

1. Label the generations and each member of the generations.



Lee Family

KEY
1 O Shading = dimples
1 2 No shading = no dimples

.
“mm s Oem

1 2

2. How many children did I-1 and I-2 have? __ 4

3. What was their sex? Female, female, male, female

4. Which one is the oldest child? II-1



Lee Family
Dd dd KEY
1 O Shading = dimples
1 2 No shading = no dimples
d d dd .
II B d = dlmples
1z g D = no dimples
TS 4% & :
III Remember: must be “"dd"
1 2 3 4 5 6 in order for recessive

trait to show

5. Assuming that having dimples is the recessive trait and no dimples is
the dominant trait. Write the genotypes for all the individuals on
the pedigree if Il is heterozygous and I2 is homozygous recessive.
(write above on the pedigree)

Question: Why couldn't I1 be DD?



Lee Family
Dd dd KEY
1 O Shading = dimples
1 2 No shading = no dimples
di_Qd % d dd d = dimples
¢ -7I D = no dimples

5D§?d
4 5

6

2 3
dd
III Wd
2

1

6. What is the chance that the D d

next child of individuals II-1

and IT-2 will have dimples? d m dd
The chance that their next

child will have dimples is 50%.



Lee Family
Dd dd KEY
1 O Shading = dimples
1 2 No shading = no dimples
di_Qd % d dd d = dimples
¢ -7I D = no dimples

5D§?d
4 5

6

2 3
dd
III Wd
2

1

3

7. What is the chance that the d d
next child of IT-4 and II-5's

will be a boy with dimples?
d |dd|dd

The chance that their next

child will be a boy with dimples d dd |dd

is 50%.



Modes of Inheritance

The Big 4:
Autosomal Recessive
(eg) “a” for albino
Autosomal Dominant
(eg) “T” for tongue rolling
X-Linked Recessive
(eg) “XPXP” for colourblindness (recessive trait responsible)

X-Linked Dominant
(eg) “XB” for brown spotted teeth

Other Modes of Inheritance

Y-linked — (eg) “XYB”- ALL males affected, father pass to sons only
Mitochondrial Inheritance - mothers passes mtDNA to ALL offspring




Determining the Mode of inheritance

of a Trait

Pedigree for Y-Linked Trait Pedigree for Mitochondrial Inheritance
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50 & &
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-Genes on Y chromosome

mostly have to do with -Mitochondrial traits
male traits ie. Proteins passed down BY MOTHER

-ALL MALES AFFECTED to ALL OFFSPRING




Determining the Mode of inheritance

of a Trait

Question 1: Are males and females
affected equally?

If NO, then trait you are looking at is most likely X -linked

(but check to make sure no male to male only transmission...)
-if there is, its probably a Y linked trait)

If YES, (equal males and females affected), then the trait is
most likely AUTOSOMAL




Determining the Mode of inheritance

of a Trait

Question 2: Does the trait skip
generations or does the trait appear
in EVERY generation

If trait is in EVERY GENERATION, then the trait is most
likely DOMAINANT

If trait SKIPS GENERATIONS, then the trait is most likely
RECESSIVE



Practice: #1
What is the most likely mode of inheritance?

! XYl (OXX

Normal 1 2
dad gave
the first X XY X XY X  xx. XY
and mom Il
can give 1 2 3 4 5 6
aXorXT
frommom | =X _ XY XX XY XX XY
de O O
1 2 3 4 5 6
Question 1: Are males and NO = X-linked

females affected equally?

Question 2: Does the trait skip
generations or does the trait appear | SKIP = recessive
in EVERY generation




Practice: #2
What is the most likely mode of inheritance?

. o
eENmEOeom
TEL

mm Mm mm Mm

Question 1: Are males and
females affected equally?
Question 2: Does the trait skip

generations or does the trait appear | No skip = Dominant
in EVERY generation

YES = Autosomal




Practice: #2

What is the most likely mode of inheritance?

o
ocHEE O 0N

TEXXILEEX

Question 1: Are males and
females affected equally?

Question 2: Does the trait skip
generations or does the trait appear
in EVERY generation

YES = Autosomal

skip = recessive




Practice: #3
What is the most likely mode of inheritance?

om
OCNENEQOR

OLUENOO

Question 1: Are males and NO = x-linked
females affected equally?

Question 2: Does the trait skip |
generations or does the trait appear SKIP = recessive
in EVERY generation




Practice: #3

What is the most likely mode of inheritance?
XY, XRXr

. mother DDD
XRX' XRY XX XY XX Dominant,
_O if Dads has then,

dad Daughter will

—— have
XY As well as...
XRXr XY I XRX' Mother will have
daughter daughter
Question 1: Are males and NO = x-linked

females affected equally?

Question 2: Does the trait skip |
generations or does the trait appear | NO SKIP = dominant
in EVERY generation




Practice: #4
What is the most likely mode of inheritance?

YV
X %

Y'VH

AN Al
XX Y'YH WYH YWYH X X
FaVal Al Al A | AN AN
YV YV YV YV Y'Y )'® ¢
AA Al Al AA AR

Question 1: Are males and 0
females affected equally? Y-linked
Question 2: Does the trait skip
generations or does the trait appear
in EVERY generation




Use the following additional information to answer the next question.

I

chromosome 7.

Pedigree of a Family with Cystic Fibrosis

()

/
2

\ of

I (i) *

Note: Cystic fibrosis in this family is caused by a recessive allele that is found on (\ @C

l

3

/L,E(\“ o v

/
5

Prior to performing amniocentesis. a genetic counsellor collected pedigree
information regarding the incidence of cystic fibrosis within this family. The row
that indicates the genotypes of individuals I-1, I-2, and II-2 1s

Row I-1 I-2 I1-2
Aa Aa aa
AA aa Aa
C. XAY XAXA4 Xy
D. X4Y XA4Xa X4Y

Yes b/c boys and girls affected and skips
generation

NO because “aa” would be showing trait
NO because not X linked
NO because not X linked



Scientists have identified a genetic condition that apparently makes some men prone to
impulsive, violent behaviour. A pedigree was drawn highlighting the violent members of a
particular family, It appeared, from the pedigree, that men who displayed this violent
behaviour inherited this condition from their mothers, not their fathers. Further evidence

showed that this was the mode of inheritance.
—from Richardson, 1993

The inheritance pattern described indicates that this condition is

Q X-linked
5. Y-linked
C. autosomal
D

. codomuinant



A dominant allele, X% causes the formation of faulty tooth enamel. The XZ allele, which is
ed on the X chromosome causes either very thin or very hard enamel.

l

&gl ee Illustrating the Inheritance of Faulty Tooth Enamel
XeY XEX® | Mother (12) heterozygous because

\\ ‘ L2 sons did not get the trait
" 1 2
O -00 XEY X
O XeY, EXe
n O O e o
1 2 3 4 5 6 7 8
I ] ]
n@ @ 6 6 OM@
1 2 3 4 5 6 7XeY 8 9 10

XEXe XEXe  XeY

The genotypes of individuals II-6 and ITI-7 are identified in row

Row II-6 III-7
A XX Xy
" B.) XEx? X°Y
X°x° Xy
D. XEx*E X°y




THE ACCURATE
WAY

to determine the
Mode of Inheritance
(but more knowledge intensive)




Steps in determining the mode of inheritance

Y-linked (XY?)

-Only in males. ---

must have all
affected sons

vl X
“Om

Affected fathers 9

Recessive (aa) or (XaX?)

-2 unaffected parents CAN
have an affected child.
-Can skip a generation.

Aa Aa

F

Does NOT skip a generation

Aa ad

s




Click to watchjll "= -
a tutorial T

2 unaffected
parents have an
affected child. Can
skip a generation.

Aa Aa

o8

Usually skips a
generation

If Yes /

Recessive \

xa

fathers

-More often in males.
-affected females
have all affected
sons and affected

Aa Aa

Al_zaaA

Aa—— Aa

XAXa  XaY
O

XAY,

T

X3y X3y




Affected individuals have

at least 1 affected parent

If Yes

—>
Does not skip \ XAXa  xay
a generation XA

A2 Al Affected males xaéa_
ax;
aa have all affected —|
daughters and )
affected mothers. | XX* XY




Mode of Inheritance
Flow Chart Summary

-usually skips a
Autosomal generation

recessive

-most often in males

’ i ‘ - d females
-can skip a generation \ V.14 {2 affecte
-unaffected parents haz/ie af;“ec'red sons
can have affected and fathers

Y linked child

-affected individuals

AUTosomal have at least 1
affected parent

Dominiant

. -affected males have
-does NOT skip a ). 1141.zel | affected daughters
generation and mothers

in ever neration (DDD- Dominant, Dad,
(in every generation) Daughters)



AR_X | two parents with it have
XR_X] a child without it
C - AD_v Does not skip generations

XDX_ Male has it, daughter doesn't
Y X Female has it

wot ¥

Autosomal dominant

A = affected
a = unaffected



A

A_ AR two parents with it have
8 - a child without it

AD Y / Does not skip generations

XDX_Male has it, daughter doesn't
Y X Female has it

Autosomal dominant A = affected
a = unaffected

A
-




Example 2
@_ Not Y

| d | O AR v skips generations
XR X Female has it, father doesn't

. QB%}Skips a generation

Y X Female has it

o Autosomal recessive
a = affected
A = unaffected




aa A
Aj:v%o—f\a A_ AR v skips generations
XRX Female has it, father doesn't

B! g _6 ADE]‘SRIPS a generation
" in

2>

XD X
'Y X Female has it

P

Autosomal recessive a = affected
A = unaffected



.V
Dom‘“° AR v skips generations

No¥ ) .
XR X Female has it, father doesn't
O QB%}Skips a generation
- Y X Female has it
Not X/R Autosomal recessive
\ a = affected

Not Y A = unaffected



AR v skips generations

ﬁa XR X Female has it, father doesn't
AD_X | gpi +i

) XD;(} ips a generation

¢ i Y X Female has it

Autosomal recessive a = affected
A = unaffected




Not Recessive

AR_X | two parents with it have
XR_X] a child without it
AD_v Does not skip generations

DX_Male has it, daughter doesn't
X Female has it

Not XD Autosomal dominant

Not Y A = affected
a = unaffected



Example 4

AR_X | two parents with it have
“‘ﬁ'ﬁa aa XR_X] a child without it
%% AD_v_Does not skip generations
fq XDX_Male has it, daughter doesn't
ﬁw Y X Female has it

Autosomal dominant

A = affected
a = unaffected




Example 6

AR v skips generations
XR X Female has it, father doesn't

QB%} Skips a generation

Y X Female has it

Autosomal recessive
a = affected

A = unaffected



Example 6

AR v skips generations
Aa Aa  yp'X Female has it, father doesn't

- AD:l} Skips a generation

o XbX

ada qa Y X Female has it

Autosomal recessive a = affected
A = unaffected



Example 8

Not Y
AR_X | two parents with it have

XR X | a child without it
AD_Y_ Affected parents can have

an unaffected child
XD X Dad has it, daughter does not

Not XD Yy X Female has it
Not Recessive Autosomal dominant
A = affected
a = unaffected




Aa
o
O

Aa
Ml  AR_X|two parents with it have
i XR_X | a child without it
A_

ADY_ Affected parents can have

an unaffected child
XD X Dad has it, daughter does not

Y X Female has it

aa

Autosomal A
dominant a

affected
unaffected



AR maybe Doesn't have to skip

XR maybe more males affected
than females

AD maybe Doesn't skip generations

XD X Daughter of affected
~ dad must have it

Y ¥ Most likely because
affected father has
all affected sons.

Y-Linked

YA = affected




AR maybe skips a generation

XR maybe more males affected
than females

AD maybe Doesn't skip generations

XD X Daughter of affected
dad must have it

Y v _Affected father
has all affected sons.

Y Linked
YA = affected




Example 10

1 Not XD Autosomal
07 dominant

al ey A = affected
4 @ W W09 e a = unaffected
- "eé =
Not XR

ARmaybe Cannot disprove
XR X Affected female has unaffected sons

AD_v Most likely - Does not skip generations
(Affected children must have affected parent)

XD X Male has it, but mother does not
Y X Female has it

From: http://learn.genetics.utah.edu/archive/pedigree/mapgene



Example 12

Not Dom
/

AR i Skips a generation

XR_X Affected female must have
affected father.

_.
(L XD_} Skips a generation

v X Female has it

-
Not ¥ Not XR

Autosomal a = affected
recessive A = unaffected

From: http://www.ndsu.edu/pubweb/~mcclean/plsc431/mendel/mendel9.htm




Example 12

| A[?—-(SA a AR i Skips a generation
XR_X Affected female must have
A% da é& aa affected father.
|
AD _X

Skips a generation

n i 5 A(L Y X Female has it

Autosomal a = affected
recessive A = unaffected

From: http://www.ndsu.edu/pubweb/~mcclean/plsc431/mendel/mendel9.htm




Example 13

13.

. Oe AE—i}AII children must be affected
[ £l |

ADY  Affected child has at least

Not Rec one affected parent
1 P X D X Affected males must have
Not Y Not XD all affected daughters
Y X Female has it
Autosomal A = affected
dominant

a = unaffected

From: http://peter.mackenzie.org/history/geneall.htm




Example 13

Aa

13.
- ‘Be AE—;E}AII children must be affected
aa Aa Aa Aa o
! é . h* ADY  Affected child has at least
one affected parent

Al da
1 i‘ % « XD _X Affected males must have
all affected daughters

Y X Female has it

Autosomal A = affected
dominant a = unaffected

From: http://peter.mackenzie.org/history/geneall.htm




Video that shows how to do a
pedigree by frial and error.
(No memorization of rules)

http://www.youtube.com/watch?v=HbIHjsn5cHo




