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Genetics #1: Meiosis and Mendel

For additional support and information, read and reference Chapter 6 in your Interactive Reader or
Chapter 12 in your Biology “Bee” Book”.

e Section 1- Chromosomes and Meiosis
o Somatic Cells vs Germ cells

. Somatic:Amknouon 05 Bod .
. Gerr: =m rroe up Your bote-::ssw_% oracms.

becorme our Goam
° Qameks are our sex cells.

o ‘Thuj art found in
= Female= | 3
" Male= %?e_rm

* The DNA in these cells
= Chromosome = [\ \°“3 continuous theead of DNA

e Each species has a characteristic number.
e Humans=

Hl Chromosomes ... . 23 Poic

e Each pair = Homologous pair —b/c

M code for Yhe some " m?e" of characterishies bul eadh one
w

il Tonain info given eadh parent.

o One comes from the _ooon and one from
the C\Qd ;

© Simnilar ahope Opperanee..

o Code for the same type of traits

e Autosomes vs Sex Chromosomes
o Autosomes = Crronmosome. "?mfs)ﬁ \-22.

o Sex Chromosomes =

28 it o hornosenes . Contval
e xt\u?mmlr off sexval eva m\t:\‘s\ics.

= XandY
e XandyY arenot l—\omo\mn\)%
e \When pairing

o XX=Femoke
o xv=WMole




o The Female can only donate an x

o The Male can donate an X or a:
o Thecfore, i} '\5’(\wmp,\cuoho ) ms?onsib\e, for
Q&"\d" Sexual Reproduction ’(\'\t%ﬁﬂ&t\’ of o culd.

D&Q\Q ¢ o Trvolyes e Susion of fwo %Omt\'ts ¥rok cesults in oms?rinj_
qﬂ‘)\ , \(“\qﬂ- | S D??s?ﬁncb art o raixtore of 'BUT\*f?mw‘rs—
\3 -

S
/ o They fuse and become one cell = Ferli\izo 6

= Diploid vs Haploid
e Body cells = Have Y chomosomes (i Bomons). |
o These cells are dig\oid = Full 2e¥ of evpmosomes.

o One from the mother and one from the father
o Diploid cells are represented by 2n.

= Diploid 2n... (") =% of chwrnvsome

“Di= 2 of each ;\SEEQ of chrmose e

o Gametes = Dur sex cells are Voploid.
o Containsonly 0. naM 2¢) oF ehvmosomes.
T humons = 23 dhamesomes.
o Represented by : (n)
= |n humans =22 autosomes + 1 sex chromosome
= n=23

Section 1 Review Questions:

e Identify:
Which cell type makes up the brain?

e Summarize:
Are homologous chromosomes identical to each other? Explain

e Apply:
Why is it important that gametes are haploid cells?



Section 2:

o Meiosis: Nuclear division

= 1 Diploid “Germ Cell” ....woi\ Decome t “o;p\oic\ Cells.

= Has two major parts:

* Meiosis L
o Meiosis 1T

e Each of these contains 4 steps:
e That means from start to finish there are 8 total steps.

o Read and Study the Image on page Q4 0?300f —_[n\-c_mo_\-lmr\zeadar

= Homologous Chromosomes:

"The.tsom uoo e,e:pam‘rc Aomdeernes .. one e Yoot oM
s one g('bm 30\)\’ dod.

e Very similar in size and appearance.
e Carries the same genes on each.

=  One will have mom’s info.

8 The other will have dad’s info.

o ‘ﬂ—u,:j are divided bts Metosis T, %

= Chromatid:

e Each half of a duplicated chromosome is called a = _thmn_\'\cl
e Sister Chromatids =(Re('fxs Yo e d Meoked elvormosomes that
remain atlached by the Centyprmere.

%' Not divided until Mgigﬁis iL M-
" Gametogenesis:'“"e ,P od UQ,\"\O'O oQ ?\Jﬂ(',\'i s 0_\ %ame'\cs.

e Sperm

o Smaller Yhan an eqq.
o Dn\-j Siw.s'DNA h the e

> Movernen) - F\ag&\\om
© -A?}'CI' ame'roscnsis : % Rinechonal mole Scmnd‘ts .

Draw and Label Qon*aiﬂShNﬂ

Plogelen_,

Contasns Mitochondno



o Egg

- Contains DNA, Orogneles + other roleevlor | ¢ 1 E9
}500 3 Q\mn\\g?:% \:\uo,\asr%m is formed aoes
\CUB‘ e, o NDT contain
’Sﬂ“: Q@ o o @}&8 After %ume\ogmsvus On\'j 1 eqqyis roed. (Po\ar iy
% N R
0}.(\0)(' &&6 D(\ -\ o Polar Bodies l/
- These. art Yhe other colle ?mduccé \:;Sme\oms

0003 % in fonoles. “They do ok becorne 01 9
Yuall
o oru Contoin o \iYfle DNA Y are even 4
60":0& Dé‘ Q,\QSO\’\)C-;\D\\ e body. :_W\tj Serve N PUrpoSe-

Section 2 Review Questions:

e Contrast:
What is the major difference between metaphase | and metaphase II?

Me*aPho&c T =Lines vp Homologous Chrmoasomes.
Me}a?hmﬂ Lines Up Qister’ Chonnhds.

e Infer:
Explain why Mendel’s choice of either-or characteristics aided his research? ) oz . .

This queshion

The results had b be “this" or that"... there was no %o-es | seeion 344

m\'\cmca or ds\uhnj of the frails



Section 3:

° Traits: 'Dis’rin%uishin oharockenisties thal are inhedted or ?assed fom
one %mem}'\o Yo the next

o Examples: ES( Qo\or, Leof 8\'0?&. Tail LLI'\S'H\

e @Genetics:

The s’hxl3 of bio\o%'\ml wnheritance podterns ¥ variokion 1n or%&nisms.

o Father of Genetics: (‘:\refz)n( Me.n(\e_\

= He worked with f'\?ecl '\‘D\Qn\g because they reproduce quickly
and he could _Contrl awd jhﬂ! ke .

= Each plant contains both __raole. and ?ema\{ reproductive
organs.

»  This means that in nature, the peas would typically self-pollinate. (plant mates with
itself).

= Qver time when organisms self-pollinate they can develop

NS

5 :
" Purebred = Qiene line thak fros become Smeheo.\\b unifuem.

= Mendel’s Three Key Choices:

. Con’rro\ oNex brted\ns.
o \)se_ QQ ’?\)r{_\;)r(A "?\Oﬂ\s

e Shudied “eibhec-or " traits Yrak &Y?eoxtA N on\jl ¥ 1o\l or Sherk

%'.pw_?\rﬁ or Whik

%Rovrd or Weinklk,!
e Cross=T;, Smeh'cs, the moJirB of fwo orBanisms is called @'eross Steds

) ®  Mendel demonstrated that traits are inherited as digﬂ]ﬁg: nm}s .

= They are not blended or diluted.

Ywo oMternale forms.

e Law of Segregation:= Mendel 6 ,3} Lowo
o Organisms inherit __ {wo copies of each gene, one from each parent.

o Organisms donate only __pne copy of each gene in their gametes. Thus the two copies of
each gene segregate, or separate, during gamete formation.




Section 4 - Traits, Genes and Alleles

e Gene:

B A?'\ec:e. of DNA JI'\T\OC\'PTD\JiAt.S o ae} of inshuehions fo make a Ccr’m‘\nf\)rb’fdn.

« Diserele vnits of htrf.d\'\j.

e Mos! exisk in rnany forms .

o Each gene has a specific position or Loous on a pair of homologous

chromosomes. Homo\o%oos Cheomosomnes

* - |
% The locws 1s |. =

tding whee  wrinkled

"pea- shape con be
’Fo\mc\ on ‘\'\‘\c \'\'Dmo\o%oos

chomopsonne

Both dhamosomes have the ]
" wWonkted "f?ea s\u?g.“ -

o Allele:

Ay of fne adlternaive forms of @ qere ¥had mau oceor 0 o ific
‘Dc%s- 3 0-5 oceu %‘x’(‘_ )
= Your cells have two alleles for each gene because...... YDU e} one allele an

mMom < one Fom dad.
e Dominant: (ﬂ\q)& 15 the Q,\\E)LH\Q} s C\C\)nﬁ&:i

o If you inherit this allele it will show up.

o Example:=T jiy hTaLl")ew?\aﬂ*s»

* Recessive: T ikl Phad jo expressed Q_\’lﬁ when tuo

recessive Allekes are inherited
o Example

S\’\M‘J( (__-l;) o ++



e If the alleles are different we call them: \‘\Q«\fﬂ)ﬂé%oob
o (Hetero) = different

o Example: T}
e If the alleles for the trait are the same we call them: Hbmozb%ous ITT
e However, there are two ways that alleles can be homozygous:
C \—\omoz&abousﬁbomkmn\ =11
oY

© \%mo‘%%oos Recesswve: ++

o Genome: A\ (' oy or%cm'\sm's 6m\ic.mo&m'a\

o Genotvpe:(ﬁt% Yo the OQ’I‘UQ_\ gg\e,\ie, m\(ﬂﬂ? o-p Q syec'\ﬂc Sﬁ‘x opgf_ncs_
Exm\)\t: The Geno )rbvc_ for o shor) e ﬂaﬂ%‘ = 3

o Phenotype: T e Gt‘,‘mod\'\)\\ﬁs\(ta\ E)L?rcss'\on o»o Oulrrod);-

EXQmP\e t The Pheno ‘rbpc of o ghor} -?ea?\anlf = Shert.

= |fitis a trait that can be seen, then the phenotype is what you see!



Section 5— Traits and Probability
e Punnett Square:

o Gnd sxés\un for f?ﬂdidﬁn%all f?oss'\b\c, %‘“""’;&?ﬁf’ msu\hn% fom o exoss

o Remember that is a cross is defined as: Mating of two organisms.
o Visual Vocab: Draw and Label the Punnett Square that is on page 183.

“Yoarent L

A o

———

A AA Ao Tossible tho’rb?ts
71| of Dﬁ‘%?n'ﬂ%.

“Porent 2

o | Ao | oo

L e

o Monohybrid Crosses:

" A cvoss that examines the inkentance. of on\3 Ql_\]"_[f Speciﬂc_ it

= Sample Problem: Let’s Cross a Purebred Tall Plant with Purebred Short plant. To help
you out on this problem, think back to what the term “Purebred” tells us.

X Roreloreds are. Smcllim\\rﬁ oo Sorm “Porebred Todl =TT
Porbred Snort = T

T T
tlTy | T
(T | T

o How many of the offspring will be Homozygous dominant? Ngngd

o What is the phenotype of all of the offspring? Tall




®m  Use the following information and set up and work out the Punnett Square.

o In Mendel’s Pea plants
= Purple flowers are dominant.@
= me flowers are recessive. (f)
=  What would the outcome be if you crossed Z plants that were both heterozygous for
flower color?

&_Wns Meons
c Q the a\e%te r:us‘r
' . be Aitferent.
ek #1-FF
F|FF o [Fe b
“Yorent H2- P
5. %. ¥ \\\\qo;\f s e dhanee DQ \’\a\.iing
Q F? ?p Oq'\e?hﬁ% \D\‘H’\’?\)f?\t F\O\J\Jt‘(s z 300k D'QL}

or 15%

¥ Whok voovld e the ?\tho)%?c of
Pre o?Qs?hn%m box +7 _White

e Testcross:

A oxrves between on or%oms\"n with on ynitnown %eno}y{-¥c*¥
o orgeniem wiy he recessive Phewhipes

STOP): Beockics 11 Teeh Qg ese B
“———"° Dihybrid Crosses:

«A orpss Yok examines Yhe inheritonte of Tﬂ\r:l_D. Aifferent traits.

;: o Example= See cplored andouts Yaak have Eo \ooxes .
S oy —
§ Q\é e Law of Independent Assortment: .
§;§ Qlates thok a\\t\e,?o.irs se\)am}t irﬁeTmc\en\'\j of each other
§§ dU“”j %ame,k formation (rreiosis).
N oK
QQ\ e Probability N SXV@QQ\$ 0@:"0 7 \\ ‘
: A O, W
Nomber of woys a speci fic event can occur {(\3@0") W W
Nomber of oto) possibe oul comes 630@6* |
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