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Name: Unit 7: Heredity & Genetics MNOTES 7.02

FOCUS: Genes & the Nature of Inheritance

EQ: Can you explain why offspring resemble each other and their
parents? What are genes? What do they do? Where did your
genes come from? Can you explain what it means for a trait to be
dominant or recessive? Under what conditions will offspring
display a dominant trait? A recessive trait?

Can you demonstrate how to use a Punnett square to predict
phenotypes and genotypes for potential offspring between two
parents?

Gregor Mendel: “The Father of Genetics”

e Gregor Mendel was a E W a ‘IIDQM nw  Mon k who
lived in the mid-1800s and worked as a /\*C_OMC lf\ e at

his monastery.
e With training in b I'\\/S ICS ,ma*\\,and
2] a “\/ , he used his knowledge to perform
genetics exper/nents using ﬂ LA ld ""JI'S in the

monastery garden.
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o Whydo O E { SDT; '\j look like their \'0 Al e "\,—‘VS\ ?

e Step 2: Developing a (/\ \/ S k\’\(‘s ( S

o There is some S ) bS -‘—o\ N (<L that is physically passed from
Na(Ce \'\-'\\ to U@'@Svp ‘\\ "\j that determines specific

Yeaiks

e Step 3: Designing an c WC’.C: Mme V\j&
o Experiment 1 - Cross ' nute L(‘eo‘ plants with O‘,IVUDQS N }—Q

traits.
»  Purebred: The offspring coming from a line of W
hMmany generaXions N |
with the S/ﬁ_ \Mz ‘k ("C'\'\—QS. \E:;' ;_;jjﬂ

* Parent Generation:

TR, , shut ks ©_

I
Tall plants

o Experiment 2 - Crcss the Q‘P"GJ Pl VAN

of the F\(‘S‘(" F \\a\ G‘CV\ZTaJY‘L é\f\ G & .
]: Generafion ) o L_;J \i\
' F, Generation: The § \CS '&‘ generation of - r 1 "; \i
offspring of the DQTQV\'\* generation. '\ﬁ: \:,{. Q
e Ex: are the F; Generation from your parents.

Your children will be the ?1 3 enk (‘c{\' O
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e Step 4: Collecting and Analyzing MQ\
Parent Generation F; Generation F; Generation
\ % %
TALL x SHORT 0 OFFSPRING TALL, Z. HORT

YELLOW SEEDS x GREEN SEEDS (0676 yg(k\l SEEDED 756[6 YELLOW,ZS%) GREEN
SMOOIH POD x PINCHED FOD \ CDd/o S ‘V\C&-“-L\PUDS ZSG/Q SMOOIH, 2_§ZPIN[.'HI:L)
ROUND SEED X WRINKLED SEED I%YG WV\A SEEDS KO[QROUND, 2576WRINKLED

F1 Generation F2 Generation

Conclusans
)vt\\ 0 After all his experiments, Mendel concluded that:

T = Each parent passes p’\e(€5 CD'Q‘ 3 Q’\Q;(. ILL

| V\‘CO‘(’ N\JC\(:( SN on to their offspring.

pa
ﬁﬂ - T &

>
AT *

e Step 5: Drawing
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= Some of these pieces of information are S'(‘ Co V\O\ while other
pieces of information are \WJ € a lS

=  Mendel called the strong pieces of information AGW\\"\Q V\-’\~
and the weak pieces of information ‘\e CesSSve

®  Dominant traits are eX pVQSSQ& whenever they are
D\-CS e l’\,+ ir! an organism, but recessive traits are only

xpressed when they are inherited from (&) parents.

f\ﬂﬂ'\r\a \/ou € Cesalkc

o Mendel’s experlmental results were published by the Natural Science Society

e Step6:

i u[nal in é under the title, “Experiments on
@ &l H;; oA 2ation

What do we know NOW that Mendel did not know in 18657

1. Every part of the human body is made DNA

up of tiny units called( 6( (S

and every,cell is controlled by a Chromosome
nueleus

2. Every nucleus within every cell in the

Cell

human body contains identical

Dt}’ A , the molecule that carries
he ( O&Q that determines all of

your body’s *VG\\*'S ; Nucleus
3. All of the DNA within a nucleus is

C_ll\ o moSames

that come in 23 pairs.

, or rod-shaped

divided up between 46 f'Ferent
Chunks of D
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4, Each chromosome contains a unique sequence of 9Q !}eé , or segments of
D u é{ that code for _j_feC { Q N 'k A3 ﬁok‘\j or characteristics. The

genes are lined up on the chromosome like & Qﬂ\k ona_ S ‘ T ’\V}S .

5. Eachgenecomesina g Y T and can exist as one of two possible
4 €CS 1ons f a gene. Each version is C ‘\@\I\GSQ ™M

(o]

calledan _ R \\ ﬁ\Q .

6. A child inherits one allele from each

Da QV\+ for a total ofm_
allélles for each gene that exists. 32*\ |

7. The human genome contains 35: 0o Q ' ' <

different genes. If each gene has 2 versions, then

Homozygous Heterozygous
there are 70,/ OOQ) different possible genes pair of alleles pair of alleles
in the human genome.

O Recessive Trait \%lU\Q

ominant Trait

Important Pre-Requisite Vocabulary

. E_\i\ fV\o"i\/\OQ :
me_phoy il appeacance
or Cﬁ S e,(‘\kLa (e ﬁ',cql\‘(\ inan

organism caused by a gene.

o Example: If | said, “Harry can roll his

tongue”, | would be describing Harry's bk Ry

/
rolling gene. \ \
° € N3 \/JP€ :The combination of QL e € 5 an organism has that
produces a séc“ic trait. e,
P .

C :J/'/-_ __""\\__I.I . ; ,f/ A __""‘x\_lll
N R ics( r ' —(Rr
4\0 / {P; _J?\_/ 71)_/ e,

NV, ﬂ@‘ °%7F{
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o Example: If | said, “Bob received a dominant tongue-rolling gene from his mother
and a recessive tongue-rolling gene from his father”, | would be describing Bob’s
O :
. }:]0 W\Q'Z.{\/jfou\-s : Describes aje V\G"k/‘/dﬂ-i made of two S
\Al U\JT ida I{ alleles. h oMOZ >/ ER\
o “homo’z_S iﬂ me_ . 0{0“«'\ N A"’\_‘le\h_/ﬁ
- &6 VV\\V\JT"\+ ——-L ﬂ\c\"\ W\q '\+ from Mom & Dad i
LE - xeCeSS Ve 4 Xec@SS'\Ve  fromMom&Dad | T |
.

‘ke v, go4 S : Describes a qe"\c’—\\/po h‘\l\ ;/

6
made of two ! J :@e Ve v\\\\ alleles. :/_‘“ 4l ‘Ae(.ey_)é?o‘u‘
o “hetero” = A (’G’P ecé "\"(" \B[— /} &L\ 'FP ‘VQ
- d\OM'\nva + TéceSs e ¢T®rg
from Mom & Dad
. GW\'\V\a\ ﬂ"" dlk C(e’ : A gene version
54’\(6 V\3 ev\oq\? [\ to be expressed, even ifit is

paired with a different gene.

o Represented by a Cmb(")’&( (( "\'Q C
Ex 1: Brown eyes (_B_) ,

0
—{-“V((:T o Ex2: Rollingtongue(ﬁ_]

Slwr"{"‘?“k o Ex3: Widow’s peak{M} x50
Recessive allele n W& \eTsion oo

that can only be expressed if it is paired with another \/\lfOLk A o "\ ofthe

same gene.

o Represented by a \GNQ - CMQ l('\"\"ﬁ ‘(\

0 Ex1:Blue eyes ( \Q )

o Ex2:Unable to roll tongue ( ™ )
o Ex3: No widow's peak (\/\) )




Sci7_7.02 Notes Genes in a nutshell6th.notebook May 01, 2015

Name: Unit 7: Heredity & Genetics MNOTES 7.02

Let’s Practice:

B Trait: YOUR Phenotype: ﬁ_ﬁ Possible Genotypes:

Eye Color 6(0—\,\”{\ G B o BL
Tongue Rolling Can (*Q(\ RN o ﬂ (.
Widow’s Peak h 0 WIN

\/a(7 VV\N ¢ V\l\l"

® Mendel's experiments went largely UW\ n 6_\'&(@& by the scientific community
until after his death.

e Around ( ( X 2 , several scientists rediscovered Mendel’s work; one
of them was &%}ql ‘f\aw P‘l\ hn

@;’D@

20
0

7 >0
&

After Gregor Mendel

Who was Reginald Punnett?

® Punnett was a professor at 6( ML CA JQQ uh |U€ ‘—S ;I‘Z/

working in the study of ZOO Oo. \/ _, but with a deep intereft
in OIC ht_k \CS

. Wrote the first &Q?Q’(’ LOO((S on genetics: Vw QV\AQK\S hA . (1905). ”

e Developed a tool for predicting the possible Ol (A2 Q:\ \S owt¢o W\Qj

of offspring between tw?pare nts.

e His tool was called the L(h Y\QH S \\ﬁ r
o If MQ!\AC \ and pl&'\ V\{’\_“‘\ could hav

worked together, Mendel's experimental results could have th

explained by the following: T
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e Experiment 1—Cross )u Y€ b C €A plants with _QFQZESI‘ }\-g traits.
X S

o The phenotypeg’of this cross are Ta k\ é ("(\

o The genotypes of this cross are [ ) X ’\"‘"

o Put into a Punnett Square, it would look like this:

T T Phenotype Results:
007 =

U T ey Gt

<

+ F\:\ AT\¥ _{%‘\ \?’087” /K{; }0«'\“&

e Experiment 2 — Cross the O’G(:Spf '\V\a of the F—, QQ—V‘?—\’Q*"(OV\I

V o
o The phenotypes of this cross are 4— Z;}( \ X ’\' A “ \
o The genotypes of this cross are T+ xT&‘ 6)),\__ 3]6 ~
— // NG

o Put into a Punnett Square, it would look like this: Q/L\Dkb Z
7 A fe

—

=TT | TH % A
TTT ;?%SMH\

Genotype Resylts:

T+ |+ 75 1 ’f}(
\

0%
R H
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Practice: Choose 2 possible crosses from theégeneraﬁon results above and complete the

Punnett analyses for both.

1. First possible cross: / } \ \ / s K \
o The phenotypes of this cross are O X o

o The genotypes of this cross arJT X

o Put into a Punnett Square, it would look like this:

l Phenotype Results:

n 160 bell
TT Q% 51wr1L

notype Results:
2. Second possible cross: —
o The phenotypes of this cross are ( (2.8 k \ x .S L\O V/\-

o The genotypes of this cross are { + X "\‘—\'

o Put into a Punnett Square, it would look like this:

T
Phenotype Results:

SyuTo|
1 |41 S Sha -

Genotype Results:

HTE [+ S0
S0if

T

TR [+




