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Cell Division and Sexual Rep

Here's a summary of what we've learned about cell reproduction so far:

1) L and Unigellul g that g mitosis also
means that it undergoes _QM reproduction. (ie. ONE cell/organism is
XN

making another single celllorganism) e€x. DAC

2) Multicellular organisms and mitosis: A multicellular organism that undergoes mitosis
.s_%rouolﬂ"\ or fﬁ'PCm 'nc)r (ie. each individual cell is maklng more of
the ~ AN\ kind of cell, and the overall organlsm is gettmg
eq- numon \ocd,ge (SIVN (
3) Multicellul and ] A multicellutar organi no e
undergoes O\ _% reproducucn by dividing its body to W
itself (ie. each organism divides its body, not a single cell; therefore, this is NOT

TAI0BS ) ex. bodding, oinary RsEm, SPaTd, et .
“r|V\-\-|')‘ %Vg‘aémr+ogw?mmss :

4) Multicellular organisms and sgxual_ reproduction: We haven't learned about this
topic yet, but this is where _MELQB_\S_ comes into the picture!

[ WHAT ARE THE CHARACTERISTICS OF REGULAR BODY CELLS? |
o
“body " cehs (NOT Sex ceurs)
Somatic cell c —_

e Acellthatis I\)O-r specialized for sexual reproduction; a bOd«OCQU
o How are they made? mitoss (O«OW -~ f‘emﬁ(‘v
o What are some examples of somatic cells?_YN| USOh® CEAAS , Skan CEMS ,‘Q.*C .

v o'a “homo-" = “same "
Diploid number

o _ S0 gets of chromosomes that are )’\O(Y\O\

« One set from the MO‘M\QA/ , one set from the Q&W I ﬂ

Diploid (2n)
Two copies of each chiomosome
0D

poi €

hom\oaotb

ChromesomsS ; i\ {
. H )
o Expressed as &M , where “2" represents the 2 sets and ':Z?(lfcg{h i 73 }( ‘( ‘(
n represents the number of chromosomes in 1 se( . ?os\’ﬁm" Li.
s -H
* SOMATIC CELLS ( b(ﬁ&l C‘ﬁMS ) are DIPLOID T;.m':«;:-m . Cenhomare H : , v ey N ; o '§
" 3 A .
aN dad GO HIHE a0 @ @
. Pren " “ .
&3?&/\"3 S ‘ mam i 88 R OEE i l 2’5?'{
=z == P <€
of cnromosame LI e \ L\ Eemons
s\ omahC
W,ﬁg‘?\}ro a@ y? rc’)n moesamo S XX: {-‘(male
éo x\,:

| WHY CAN'T REGULAR CELLS BE USED FOR SEXUAL REPRODUCTION? I

During I reproduction, only _ OO\ celifrom _ CAN\L_ parentis

needed,
However, during sex‘ual reproduction, 1 cell from the M(AAQ-— parent fertilizes 1 cell
from the parent to make a new organism.

Therefore, ‘I’UOO C‘CO(S are needed! ._’—> MUS'\_ b'ﬁ HﬁPLO]:D
W m-‘_ |-¢ ! m%;_anaen i &\ 2\ \d cells were involved in sexual - '\)

reproduchor’y Yoo wany
¥in mant) Caxed Ed‘os

((\06 “ﬁ) @ L\\chhrof“‘ﬁ“"aS chromcﬁcmﬂ} veads Fo e

oY sourviwvinoy.

n \
V\“P?l ferhllzatlon HN VV\.QC\I’\S qa (,hf()rY\OSCI'YLa3 .
\5 \AJ\'\L‘ QAN cels
@ owe NO\ usrecl in sexyod
4 Chromosime S re?rodud\of\

[ WHAT KINDS OF CELLS ARE NEEDED FOR SEXUAL REPRODUCTION? |

Diploid I:ells must be d\\ D § !&:‘ s0 that the number of chromosomes is halved. C‘H QP\OI d - MB
[Ka e

\}U"\ <E‘6chrumww5
Vr‘&(nf w‘l\
\{‘00\0 s‘s o feml-zatlon Yoloid) 93423 = B chromosome'S dWC(QP
W02 g
(‘(\% rL ®.2 o homon
~C

Levvs .
VJ‘\\ T mom 2 (eMmGScme S
\ny o
o Haploid number e o o s
» A cell that pontains 1 set of chromosomes {Wus.pairs} ‘CP‘\'VQO::SLC,;Q
. t]OLQ E the number cf chmmnsnmes than a diploid cell 4+ - 22
* Exp d as '\I where “n" rep number of
chromosomes in 1 se‘i-c H 4R VAD- Yo X
. cGicume S are HAPLOID R l mom - X
Thrwa rn-hon
amete cell chramesome
» A cell that is specialized for %‘e\( U&g- p ion (ie. sex cell

_

« How are they made? _ YN\€AO SIS
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"Gameﬁe cell

ialized for___Sr€¥ VO

Cnromesmes

# Acell thatis

P ion (ie. sex cell)

P—

« How are they made? _ YN€AO SIS

* Afemale gamete is an eg% and a male gameteisa_S PE NN
X))

Y Co 1.

(N)\> / s

anN)

REMDING KBOUT: SRXUXL REPRODUCTION
P86  + wiS pF.

ALSO,

Before You Read

o " the following reading about Mei
T Be sure to

"Mark the Text" and highlight KEY DEFINITIONS as you read along.

the "Reading Check" i in the side margin as you go! O

Remind yourself: what happens during mitosis? Write your thoughts on the lines below.

N midons o cell dindes  val@S an

State the Main Ideas
As you read this section,
stop after each paragraph
and put what you have just
read into your own words.

0Readlng Check
1. How many chromosomes
are there in a human body

ceﬂl\b

(Bpours) i

: half the number of chromosomes—that is, 23. Only haploid gametes with

: What is sexual reproduction? i &l’\'H( cd ¢ 0?" .

* In sexual reproduction, genetic information from two parent cells are

¢ passed on to an offspring. Female organi and male organi make

. specialized cells called gametes. Gametes from female parents are called
: eggs. Gametes from male parents are called sperm. In sexual

. reproduction, the gametes from the two parents combine during a process
* called fertilization to form a new cell. The new cell is called a zygote.

: The zygote is the first body cell of a new organism. As the zygote

¢ undergoes repeated mitosis and cell division, it matures into an embryo.

How do gametes differ from body cells?

* Al human body cells have 46 chromosomes. These chromosomes are

¢ arranged into 23 pairs. You receive one member of each pair of

+ chromosomes from your mother. You receive the other member of each
+ pair from your father,

- two or double, referring to the two sets—

i a cell has pairs of chromosomes, it is said to be diploid. Di- means

he pairs—of chromosomes.

* Human body cells are diploid. Gamete cells, on the other hand, have only
. one set of chromosomes, for a total of 23 chromosomes. Gametes are said

to be haploid. @
How do gametes become haploid?

In order for human body cells to remain diploid, gametes must have one

23 chromosomes can combine during fertilization to form a diploid

: zygote with 46 chromosomes. Meiosis is the process that ensures that
: each gamete is haploid. In other words, meiosis produces gametes with
: one half the number of chromosomes as body cells.

The process of randomly dividing 23 pairs of chromosomes in half

* creates millions of possible combinations of chromosomes. Any of these

¢ combinations may be ¢

%

i with chromosomes from the other parent

¢ in any gamete during fertilization. In this way. sexual reproduction and
. meiosis increase genetic diversity (variety) in a species. ®
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@ Reading Check vwhaiica g%ée o Seeciclized Ceah
X

V0. vyeprod o CN (s (

ﬁ Assignment #1: The Role of Gametes Worksheet
/" Complete this assignment in the space provided below.

The role of gametes

1. Complete the table to show the number of chromosomes for different organisms. The
table has been partially completed to help you.

Organism Diploid number (2n) Haploid number (n)

human H

it fly 8 H

Diack bear = 38

peanut 20 \O —
chimpanase — % » 2 ‘-{'

2. Use the terms in the box below to fill in the blanks in the meiosis flow chart. You can

use each term more than once. You will not need to use every term.

Choices for chromosome number Choices for other blanks
o agg cell
beplod female parent
fertifzation
male parent
sperm cell
(QFJ d i?\()id N%t o er,urrsg" d;?l()id (; I\))
< e -
Haplic [{spam || €24 filagloic

develogingina
all oy cots

diplsid

number
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.

Introd to Sexual Reproducti DB+ chromosome
+ The process in which an organism receives genetic information from parent
e —— N

’(\1

QQ%ZE

. A process called * \ over” occurs ip prophase | y is this an

cells,

A different process is needed...

o If a human sperm cell had 46 chromosomes and a human egg cell had 46
chromosomes, then the resulting embryo would have 9 ﬁ "
chromosomes! That doesn't work! { ‘not o viabke émlborifo )

o Somehow the number of chromosomes: must be eut in ‘Hl , [ ! But
those halves must have one of each type of the a3 chromosomes,

_— :h-&achrcmombsom-}é
The answer is ... MﬁlOS'S FRD  3€X CromosSome.

Mitosis makes | d’Cf\‘h cal mdb‘ CeMS (5(77‘ Q"\ cce "33
Mitosis is important for O\rO(A)’\"h N rf%u r + \'e?\’Od OC A <N
Meiosis makes %?e | 928 and QQO\S cells also known as

gametea

. Interphase is when a cell is 6(00\) WG 7)“DNH (@\‘(“ and

carrying out cell processes.

. Interphase happens befare _ MAOS‘\S and_ONeAODS,

. Meiosis involve _Eraphase M __"\ etaphase, A __/7) naphase and TN S o

| elophasew\m% V\CAPPZV\?;Q;A;TI

N MoRS -
. How many divisions are involved in meiosis? é \\Q)

N
important process? Q a“€ Q\anhc leWS//Y/I )\
ALifferences TN aaSReCieS.

MEIOS

Amoeba Sisters: Meiosis
hitps:/fwww youtube comiwatch?v=VzDMGTke69g

Unit 4 - Biology Page 6



‘M&-—' Amoeba Sisters Video Recap of Meiosis

1. The purpose of meiosis is to make
gametes, also known as sperm and egg
cells. In humans, your body cells have 46

2. Interphase must occur once before
meiosis can happen. (Same thing for
mitosis). What would happen if

i didn’t occur first?

s . How many chi

are in a sperm or egg cell if, when they
come together to form a fertilized zygote,
there are 46 chromosomes? Write the
correct number of chromosomes next to
the sperm and egg.

23
23 /\J
\U/'Il

Jfinterphase did not occur first,
then chromosomes would not
replicate. This would not allow
for chromosome copies to be
correctly distributed in daughter

3. A cell that begins meiosis has 23
chromosomes inherited from the mother
(shown in green in the cartoon below)
and 23 chromosomes inherited from the
father {shown in blue in the cartoon
below). In the process of meiosis,
chromosomes begin to match up in
homologous pairs. How would you know
if two chromosomes were homologous?

approximately the same size with

the same types of genes (important:
this does not mean identical). They

can be found in propl I.

Gese For
o colr

@

4. Crossing over is a very important event
in Prophase | of meiosis! What happens
during crossing over and what is the
significance?

In crossing over, the h

chromosomes transfer genes to

each other. This is significant because
it can lead to genetic variety
(recombinant chromosomes).

5. Meiosis does PMAT twice! That
means there is a prophase | and a
prophase Il. There is a metaphase | and
ametaphase Il Etc... If the cartoon
below has chromosomes in the middle
of the cell, how would you know
whether it was in metaphase | or
metaphase II?

Metaphase | has chromosomes

lining up in the middle in
homologous pairs. In metaphase I,

the chromosomes are lined up in a

o

CooLy

single file line (not in pairs). The

cartoon below shows metaphase |.

6. Meiosis does not always occur
without any difficulties. Describe what
occurs during nondisjunction and the
effect on the resulting cells
Chromosomes are not distributed
equally (i le could be spindle

not separating them correctly). This

can result in too many or too few

chromosomes per cell.

NOTE - Inkiprose Or\QJ haprens cnee ',

Vi %ﬁ'wpﬁ(ak ( “"’) }

% 'V'(’ﬂk
fi, X

|

‘Can you finish the meiosis chain? Write the correct stage that comes next in each circle. Don't forget the number that comes

< x X—3 Now let’s play, “Which Clip Would That Be Said In?"

o chrom
acel

NO

.d"?u‘nét

after the stage namel Then write any details about what this stage looks like next to it.

Sin
are \visible
(,rOS%ff\"QUW

: lin
P 1N, -
Fsdie
¥\ X
X
x

gl
Y, /4
—(—>
p) C

C/n?omaﬁ!

Keeping mitosis and meiosis separate in your mind can be a bit tricky. Read the following speech bubbles.
Determine whether they would be correctly placed in the mitosis clip, the meiosis clip, or both by drawing a

Interphase

OCCUrS ONCe

before the ends

process with

begins. identical
cells.

Unit4 -

line to the correct place in the Venn diagram.

that each have 23
chromosomes,

Biology Page 7
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ma;é)

10

Rembper: wre G\ cateChiini® | chromogng | Chromo's
doring \th (c?h(zﬂwm) ( offer repli g{q\%

Some other key ideas from the video:

e CchramoXmd, ok e
\w?io:v\\wc diveren d :_/> dyhe l
momiors of chomanss .
2o N . | .  1Ads
cveale MTOSIS |~ MEIOSIS | chromaid & chroma
\c\ef\*‘ @‘ ceates A dawghter ce s Wad~
-g.\LS < Davgrleqcelks. & a,ro_ MOT \c\er\hco& <

‘Dl?hd:é?r\\ =l en NoP\oid = N = &3 cromeseme

«  Meiosis occurs in ”A)O parts. S

o e

« Starts with b chromosomes (just like mitosis), each of them duplicated CI n |r\'\6|‘?h0 R )

Q= =3 o ""LQ chromosomes in és pairs Xg

—5{. chromatids ) Single shaad. 30

<__— o
@ ®®® Chromosomes gg icate just like in mitosis! : ‘23, M,d:!fe RA

o Like (homologous) chromosomes 'P S v up at the uato; of the
cell. There are lots of ___Q \%‘ﬁ(\+ A they can lme up.
o Inmeiosisthereare XD sets of chromosomes at the dividing cell's
(pauirs)

equator. - K . v
?rmx =+ While they are W C YOS over can { R \ A \
happen. | /\ /
o In crossing over, bits of chromosome are '\'YO\dt : CS) x /

___ o When chromosomes are pulled to opposite poles they have most
Vi
Araprase L & likely_CNANORA atittiebit. ( gene he diversihy)

“
n
* The E“'S\— episodeofWhappens,:) K CC“S { ‘: ) { (& )
)\
J

Part 2: Meiosis 1T

* Stowr™ o Starts with & chromosomes, but they are each still duplicated
ot aC‘C\\) o &3 chromosomes I

o ""LO chromatids chrewahd -

« Inboth cells, chromosomes line up at the equator again. This time they are not in _.>M~e\~a’#‘oxﬂ
hamologous ?G«fS"E*’s?;g’/c\{L‘

* When chromosomes are pulled apart, the new cells have only & 25 chromosomes

(and_AO 23 chromatids)! ;(hmmahd ® @ a ce\\S uith
d hrtmo.
The a " episode of cytokinesis happens a5¢ e

C\n rOMGSOMQ z— el 4 ¢e\3,
/—\A_/—\ hd >
1 onvomah & or & chromahds, I'chroma @ @ @ ©chrormsum3
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Use the diagram to answer
the quesuons that follow,

+

. (@) The cells divide in

gameles

. Fach chromosome doubles sself, forming mwo idenucal copes, called sister chromauds.
{a) How many chromosomes are i diagram 17 _ Y\ (b) How many chromauds *

The doubled chromosomes come together in matching pairs i diagram 2. Where da
they Tine up? AX Khe  can'y eavaroe  (eviddic

(2) The chromosomes separate in diagram 3. Where are they pulled: Top & Bok*om
(b) Arc the chromosomes that have been pulled all the same or are they different: _DiS e cunt

“T'he first division of meiosis has occurred, and the cell has formed two new cells (diagram 4),
What are the contents of these cells? ) (hromosames W (hwomeD S

In diagram 5. the chromosomes again line up along the centre of cach new cell. THow does

this seep differ from diagram 27 __Line ve ip & vo\ [ENEP

. In diagram 6, the sister chromands separate and move to opposite ends of the cell. How 1s

this stage of meiosis very sinular 1o mitosis? 3 X - oV \ \

agram 7. How many new cells are tormed by metosis? i
arent cell, how many chromosomes does a new cell haver _ WS

() Compared to the

12

Unit 4 - Biology Page 9




HOW DOES THE PROCESS OF MEIOSIS WORK?

meions IL

Meiosis is almost the same as running through the process of mitosis twice, except that there are
4 differences.

Meiosis consists of 2 stages called mes 05 ) I and

e During hC( _L. parts of non-sister chromatids cross over (exchange
sections of DNA), which means that the resulting chromosomes have NG . W
% genes vene e ar\&hd})

e During [Zlﬁ*hﬁ7‘ haxlmw Up side by side in

a lines instead of __/ _line. ‘,)o.,.(s DC 3

—_—
e During a ha the two lines of chrornosomes move apart, which means

_QQ_P_LA
that the CroMOSomy__ CeNTyOmert stay atiached. Ke— — X

o There is no interphase between meiosis | and Il, which means that there |s no

SN

\) CaTIC of DNA and cytoplasmic material. . . . waf%md—ggf( XL
e €end
Pre ¥l ® ® ® ® ® ® ®
@ N (—9 o) | = @ ©| U
A‘:J’ \::‘u/ ca n‘;‘- 2
© DS @
= Psohuse | melapha Telophax
Iy '\7{0??%34_ Hda%u Amrgm el??m I .

with
Y chrom.

e

)1

L
’—Ilihrom%igcf)@

peaciice -

Match each of the following descnptions with the corresponding event depicted in the diagram
below, Write the correct letter in each blank.

MeIoSIS T

(aN) ‘

Meiosis

onqmal cell

1. Chromatds are still joined in meiosis, but not in mitosis.
2. Chromauds separate.

3. Chromosomes double in both mitosis and meiosis.

4

. Mitosis is complete, but another division is about to take place in meiosis.
The chromosomes line up along the centre of the cell.

o

5. In meiosis, the chromosomes separate but chromands remain joined. In mitosis,
chromarids separate.

6. Chromosomes line up in pairs in meiosis but not in mitosis.
7. End products of meiosis
Short Answer

8. Use “haploid™ and “diploid” to compare the end products of meiosis with the end
products of mitosis. How do they differ?

gchyr‘omm?WS 1n
o C€ ’0/(‘[N>

(a}

mitosisS - X oI/’D/O/o/ dawah fer cells /c-c/IS)

Mheign>S - 4 hc«plord daujﬁkr cells

Unit 4 - Biology Page 10
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Mmeion> - H haploid daujﬁv‘er cells (( ngé

I WHAT IS THE RESULT OF MEIOSIS? I

Finally we have gametes that can be involved in sexual reproduction.
How are they different from somatic cells and mitosis?

7 hc(})loid (V) cells (e g'g'"% oﬁo%rgy(ngsr%vws
2 "crowsing over” of DNP — openehic dmtrs”*a

et m o e
mu -/@J

&)

@)
(an) dipoid )
3 ) Since the cell is divided :h& 1C€ } during meiosis, i daughter cells are
—————

produced.
Summary: What happens during meiosis?

Examine the diagram below. During meiosis, each chromosome in a cell is duplicated once and then the
cell divides twice. The first division of the cell is called meiosis I. Meiosis I is similar to mitosis, but each
pair of chromosomes includes one chromosome from each parent. These matching chromosomes are called
h

) h M

gous chr iosis I starts with a diploid cell and finishes with two haploid cells.

Each of the two haploid cells undergoes a second division called meiosis I1. Meiosis 11 starts with two
haploid cells and ends with four haploid cells. So the overall process of meiosis starts with one diploid cell
and ends with four haploid cells. @

o, <ferk
WMeidsn S
' ]
O\ yy
J) > NN
VY

DRA Al
replication

lnk YPY\C(@ g ?'o&hax »
Ll chro S Hlochvomisies

niossl 2CCIN ceth S ...
ad chromosame >
(33 cnromahds

(4l chrumahids (aa chmmhiﬁq

/ 15
chro
Yl chromah dss

hn ealh

W Yong B

’# Assignment #2: Mitosis vs Meiosis Practice Questions pg. 16-19
Complete this assignment in the space provided below,

Complete the chart and answer the questions thar follow.

Complete the chare and answer the questions that follow.

Comparing Meiosis and Mitosis Meiosis | Mirosis

1. "T'ype of cell undergoing reproducton

Sex @\ | 6ody G\
3

Number of chromosomes before cell begins o divide +
3. Number of chromosome pairs in the original cell A 2
4. Final number of chromosomes in ¢ach new cell ar the end of 2 Y
division
3. Chromosome pairs in cach new cell at end of division aont 2

6. Compare the locauon and arrangement of chromosomes in the ccll during metaphase Lin
muiosis and metaphase in mitosis

- MAONS - Ch(omoSnmes ROY garted , lined up oX centef

= MEoSS - (hiomolomey  pted |, \ined yp e\ cendre

Compare the locauon and arrangement of chromosomes in the cell during anaphase Tin
meiosis and anaphase in mitosis.

_ = Sama \otakion

ASCoOnemnany = eetionig Aygherded cheamednds UMW odtached

8. How do the end resules of meiosis and mitosis ditfer?

T LR N il A

Unit 4 - Biology Page 11



ALCongement - poodois Aggieaied Cheomoids AN eAtached

8. THow do the end results of meiosis and mitosis ditfer?

— MAoNS - 3 vdescal U\

- Muions = M oaly L Each Wi Wl dlng Creomn oy

9. Predice whar would happen if gametes were produced by mitosis rather than meiosis.
- e ey Bes  orgariSe wodd ba Xwite Wna egm@)

Aoy O (om0 o mes

16
1. Sort the following meiosis diagrams.
e 3
{ \{ \ ¢ \ Y i ) , ! { )
£ ¥ ¢ ¥ X
\ % N\ / f Y
§ i 1% BTl Vad .u B
/ TN / /| A ; :,
4 '3 e I e
The correctorderis: __ ©, 6, C, ¥, D, A, T, £, ¢ W
2. Assume that the cells shown above belongs to an organism with four ch How can
you tell that this type of nuclear division is meiosis?
- The L\ G X] X oo

3. What is happening in diagram “F"?
“The hom0lngois (WO moSOmoy  dre Wing gied Ay C(om
Wn ARer (Aaaghose T)

4. How are diagrams “C” and “I" similar? How are they different?
- oty Nasome 0o dufing outoghose | wWwge (h(omosomey

o V¢ X T cel\ 20u0Noc
_-_Q_-memh_\m_m L T (Nromosomes \in ug 'mxul‘\dm\\)

11
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F

True or False:
1 L Human body cells have 46 chromosomes.
2. ¥ Mitosis is the process used to make sex cells (gametes).
3. ;_ The cells produced in meiosis are genetically identical to the parent cell.
4. ‘; . Meiosis is used for cellular repair.
5. E_ Meiosis produces sex cells with double the number of chromosomes.
6.\ Four new cells are formed from each parent in meiosis.
7. L In metaphase I, homologous chromosomes pair at the equator of a cell.
8. L A cell with 8 chromosomes undergoes meiosis. It produces 4 cells each with 4
chromosomes.
9. _ v A cell with 6 chromosomes undergoes mitosis. Each new cell will also have 6
chromosomes.
10. L There are two cell divisions in mitosis.
Matching:
.)( Anaphase 1 B homologous chromosomes are pulled apart
F Anaphase I __G_matching chromosomes
/c‘ Metaphase I Lhomolugous chromosomes pair at the equator

Pf Metaphase 1T
. Diploid number

,P(. Haploid number
o Homologous ....?).__uchromosomcs are pulled apart
chromosomes >

€ two sets of chromosomes

D__chromosomes line up at the equator

one set of chromosomes

Unit 4 - Biology Page 13



N mMeiossS e daugytercells core
1‘\;0T idenhcal 1o \Lh?‘parcﬁ(-r//j

Genetic Variation HO}'}’K)IO S
Chromoyomed
Crossing Over -
«  During me +@mx—L— of meiosis the chromosome pairs ined up in the

middle of the cell -
« At this point chromasome pairs will_ AOCAP. 'PWQQ) : this is called erossing aver
« This can happen multiple times and results in a "Hod |ﬂ‘cj\ /m VX1 nf\J (/‘0 %m 3

between the two chromosomes

can \n(\WPF\ dor in%
o — -
f\)rop\’\O\SeI Yaprase T .

|

|
Independent Assortment — f
« Ch pairs Eﬂﬂp randunc/‘j during VY}E‘fa:Dha X-IT of

meinsis

> It is random whether a particylar chromosome is on the left or the right, top or bottom

* Thereare & ,DGSS ’b}& arTang: for one chr pair (2], 4 for

two pairs (22), and over 8 million for all twenty-three pairs (224!

SO AT VT war Ewmillion
I I | | ' ; | | g;{-’&;fq-\- ccm\o.mhm
Al 00 now Wese Heell
end opP-

* Crossing over andi.ud.gm&@smm mean that there are an incredibly huge number of
oSS i1oe  otSnm for any two parents

« Thisis »e'hy)'ou are ini K 'r) %( )+ (41 I’(’ntmﬁ)”'cm and why there

can never be another human that looks like vou

<
« Variation within species is extremely important: this is the raw material of voL UﬁOU .
PAALEEULULLLL el
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roduction: Gametes

* In sexual reproduction, the VlCA’P [O/d Cf”S which bi
<SS

their DNA are called a
o The __ Ny ’Q 3077\-2{6 is called sperm and has { flagellum
which allows itto_ S ' 1o Yhe €949 RYDSY R
o The_ Somale aamole i iheeg, itiomuch
\a I'% lhnnkl‘l'le sperm but cannot move itself
« Both result from __1N€4 035 S of diploid body cells z
iosis i n 4€
meS & mes . .
CEE@ < f‘n mﬁ ‘???C?eshs, in“fmales rn ovar’e€s .

Gamete Production i Gamete Production in FEMALES

Oogenesis occurs in the _Q(_/_Q_C(ﬂj
Spermatogenesis occurs in

Oogenesis starts durin
the, ﬁ% S and starts at 9
development. All of the cells that will become

izg zkl_’ !9 . and continues indefinitely. mature egg cells are present shortly after birth
AN
iy " Although they are present they don't progress past
The p! of and maturation to a . Y P .

/a e i :
sperm cell takes about prophase until puberty
- S‘ S At puberty and during ovulation, the eggs continue

to undergo meiosis until

Testes produce A0 =300 mi llyen _metaphaSeTT e eggis fertized,

meiosis will reach completion. If the egg is not
Wdaily. However, only about half of fertilized, the egg EZ/(: doa,ﬂ and
these become viable sperm. is shed during the wghual ggg.

Meiosis of one egg occurs every month until

\m/em ’V5O\/I’5 O/d 20
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Sexual Reproduction

Mating

Many organisms cannot ré D‘GW an %@I‘I’ own /Ctﬁ'eXUQQ)
retic material with_ CU/ IQ ,%Q organism of the same specjes

Sexual Reproduction = twuo pare bine their VIGLD/O/O/

B to produce genetically d I %fienf offspring (d /;bd) ’

they must combine thei

Mating is the process which brings two mm-h H( Oglaﬂfsmj tagether
It can be as simple as re ea S’) /’4 ‘éﬂ/mgfm the same time, or as complicated
as elaborate_CO0UrISh Ip behaviass ativact mates

Mating will usually oceur at a particular time of year for organisms in
(usually to produce offspring in the spring)

Fertilization

Fertilization = the meeting of the make  + Qma /[f 0\0/)’\@7[6
and the combination of the haploid nuelei o .
Requires the sperm cell to

sSwWwrM 1‘0 \"M '683 hreak through

the egg’s covering and enter

Onee one sperm enters, the egg's
mem DI’QM changes and will not allow

any further sperm cells to enter

Types of Fertilization

[External Fertilization
o The gametes meet OU'\’%{ dQ OQW m

of the parents N

o This type of fertilization is in quh C—
organisms becanse water allows the sperm to swim to the
ERBES

o Example: female frogs IQ‘?’ f%s \N g}(\ds
and the male relea: cloud of sperm on top

€9- Sa9 mon ﬁ
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+ Internal Fertilization
o The gametes meet \ ndl dQ W QSJ# of the parents, usually the female
o Offspring C\‘e e \0’\) NS /dﬂ the body of the parent for a time

before they are born, and are often afterwa

o This type of fertilization is m st common in (l N ' MC& 5
because the sperm ¢ Q] VT swim (hrmlghﬁ

o Example: in humans the sperm and egg meet inside the oviduct of the female and young

develop within the Lemate Clerus .

* Pollination

o This kind of fertilization is found in many

o Sperm u,lli are carried inside
ﬂs to the eggs inside the
female organs of the plant

o Pollen grains can

Plocu N M\lw‘rdorbe rried
from plant to plant by CAN i nnad S ﬂkch
o VCY\ \ d\ flowers are pollinated by particular species of Qﬁt’S

Advantages Disadvantages
3 =
cﬂ%%;\r\ o,d‘ .
(Xeas ren\_S _ o
Exdex nod Ferhlimghan | CXernetf<r7
.(QQ'L)CI‘:‘QE'x essS Q(L\g"gq 'Gﬁ(vspff” rea
;?Oou’.\(.a) Yoxr U}/c"),?/g Lo ”Sxﬂiscz/
- nuvi 7
Shi;{}.,(z{ P/\e da fcr
\nwr\w \rfrv\!"y\ o FAaYer Aot 5:"/4-
-0 S?m(!j aure Mdﬁzg;
profected’ + (orf(/

(OW n (/ﬂ”l‘ef’

o o F‘,%"Z’éﬁééa
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What happens in meiosis?

3 gamales
4 hapicid
2 Mexsis
% masis |
body o2l mexsis )
chromesome mitosss

Use the terms in the vocabulary box to fill in the blanks. You can use each term more
than once. You will not need to use every term.

1. Femnale and male organisms produce specialized celis called ___4 amgXes =

that are necessary for reproduction. Eggs are the Jamet from female
parents. Sperm are the Qapna ey from male parents.

2. During sexual reproduction, the gametes from the two parents combine
during a process called  Ye(XW\ L o\ 0 to form a new cell called a

Y 90X ¢ .

3. As the zygote undergoes repeated ™I\ O0%HS and cell division, it matures
into a(n) 0o (YO .

4. A human diploid body cell has 3 pairs of chromosomes.

§. Human gamete cells have a total of 23 chromosomes. Gametes

aresaidtobe  Wagloid
6. During meiosis, each _ (W (o0 So ML in a cell is duplicated once and then the

cell divides twice.

7. The first division of the cell is calied W\ 10S\S T, which starts with a
diploid cell and finishes with two haploid cells.

8. Each of the two haploid cells undergoes a second division called

_MMRAONS TL ., which starts with two haploid cells and ends with four
haploid cells.
9. Meiosis starts with one Al o\ o\ A cell and ends with
haploid cells.

23
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Human Embryonic Development

Comparison: Each column below is representing the development of a different animal embryo. Try
to guess which animal from the following options : fish, human, chick, salamander, tortoise, rabbit.
.y ¢

7>,\,0“;\’ 5173\ CEN TN

| i

]
‘ / |
4 W
P > .
* s KX o
Z, L 7
0 T (& L
(0 e )
& )

o o‘»ﬂ )
€ —

E"‘A' FIIN Salamindy Jorh? ch}clc kbt Human

Klizah
‘J“. . F Le |gcr\ Z/O'I'C
—)

QcellS —=

* _Once the egg and sperm meet in
L ) e\, they combine their

chromosomes to create a single C\ v P\ (@) (d
in

cell called the 2 G0

o The zygote goes through — YV ) _\‘0‘) \ D,

becoming 2 oﬂls, 4 cells, and so on to form a

o Your cells all have the same chromosomes and
genes in them because they were produced by
) TSI of the original
2N
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Stem Cells and Development

Embryonic development Questions

[N R ’”"
The cells that form within the embryo are called M 3em cells: they

have the ability to become YWCany, OWL\.I\JS of cells (CU'\\/

As these cells continue to divide within the bl‘,i,‘:h\ey are eventually ‘programmed’ with
different__ o N'C 1den

Each genetic ir}gmity involves turning on or off Qiﬂergn e f\es inside the
cell, which creates different DOYCAND  id different kinds of cells - - - . NS
X make (Ou

ectoderm (farms the skin and
DETVOUS system)

mesoderm (forms the kidneys,
skeletan, muscles, blood vessels, and
reproductive orgars)

endoderm (forms the kings, live, and
ining of the digestive system)

hollow centre

et e @S of Masnks ol

=S¥, aevods \.’(\tm

@ Evod e e
- B MUSOAD (M 3. Viha! devalops from the mesodenn?

Y . —E\Aahis 5!‘!!&99 m““n,
@ Sedgdlim Yo0A Vessels, fegrohwkive

Organs
4. Wha! develops trom the endoderm?
- \ngq Ve, WNing oy
K gegnne. SyShem
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Human Em| Fetus Development

Fertilization

. §E O swim to meet the ei)g) in the oviduct
Z\@\\’(' +  Eggand sperm bine to create the —LMC('\)O-"Q— which begins to divide and

form the embrvo

(2 weeks (/* 1nm tong) )
+  Embryo is now a spherical ball of Stem ceAS C%\QS‘R)\O\

»  Embryo grows into the uterus to form the ¥\O\C‘e r\'}c\
3 weeks ( "RM"‘\ long)

»  Embryonic stem cells begin to change into S?QC I‘G‘C %&nB
0 o Brain, spinal cord, heart, etc. begin to form

bf% g weeks (MM long)
6‘" «  Brain and spinal cord nearly finished, neart begins to pump blood
. ArmsS ~ ‘e S begnaslittlebuds

8 weeks ( q( ™M long)
. ﬁ(& hegins to take shape, forming nostrils and eyes

»  Arms and legs ave :? O\C‘d “e S
12 weeks (ﬁéﬂ long)

»  All the important organs are present, f'e?’odUC{".U{— Organs

begin to form

*  Arms and legs have A I‘(M“)Lg /ﬁnWS + *0€S>
[V 4

12-20 weeks ( oen long)

’\'U S » Fetus ) rapidly and by 20 weeks the mother can feel the fetus
a2 il
20-38 weeks {L/o‘sq“_long)
+  Fetus continues to grow, developing hair, fingernails, and other
A features

»  Fetus eyes _o?‘)ﬂ_, it can hear and respond to light and sound
wA
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What happens in meiosis?

|

|2 fertiization L
13 gametes

|4 haploid Q %

|23 meksis

N
| 46 meksis | O
5 body cell meiosis I
| chromosome mitosis O
| diploid Zygote
[ embryn

/

than once. You will not need to use every term.

1. Female and male organisms produce specialized
that are necessary for reproduction. Eggs are {|
parents. Sperm are the

from female
from male parents.

2. During sexual reproduction, the gamets
during a process called

m the two parents combine
to form a new cell called a

3. As the zygote undergoes repe:
into a(n)

and cell division, it matures

4. A human diploid body pairs of chromosomes.

5. Human gamete cells Mave a total of chromosomes. Gametes

are said to be

6. During meiosis/each ___in acell is duplicated once and then the
cell divides tulice.

7. The first division of the cell is called . which starts with a
diploi Il and finishes with two haploid cells.

of the two haploid cells undergoes a second division called
, which starts with two haploid cells and ends with four

9. Meiosis starts with one cell and ends with
haploid cells.

21
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About of human couples cannot have children because of difficulties in

. hormone i or other ¢ lication:

In these cases, technology is applied to increase the chance of

callecting from the male and
of the female (for internal fertilization)

»  First developed forWge with farm animals, esp

because farmers couldghoose when to fertilize and which sperm to use

+  Artificial Insemination calbe used with sperm from anonymous donors or from a

In Vitro Fertilization (IVF)
»  Invitro means * <7 this involves fertilization in a petri plate
+  Eggs and sperm are collected from the parsgts and introdueed in a laboratory, & couple of dayvs

later they are placed into the

»  Because IVF usually involves fertilizing multiple , the chanees of having

greatly i
Artificial Cloning
. technol is a modification of IVF:
*  An egg is collected from a donor and the is d
»  Acell from the organism being cloned is removed and its nucleus is inj\K
+ The egg is placed into the donor's to develop
Ethical Considerations
e« st toclone an organism, especially a human being?
* IVF produces multiple zygotes, and . what should we do with them?
»  Isitright for an donor to contribute sperm to artificial insemination?

Should the child know his father?

« Ifa child develops within another woman's uterus, whose child is it?

READING ABOUT:S€XUKL REPRODUCTION
P3 32-33

> Complete the following reading about sexual reproduction
1 Be sure to "Mark the Text" and highlight KEY DEFINITIONS as you read along.

in as you go! a

in the side

ALSO, the "Reading Check" g

Before You Re.
You began as a zygote. How many cells were you made up of then? How many cells are e@o\)

you gﬂgp nfontw ? Re;.Q(:d yog:gﬂs on the Ime\ helnw \ Cw
OO 66‘() U—\'r\\\\omS ol cears’.

What is the difference between external and internal

Create a Quiz

After you have read this fertilization?

section, create a fve- Mating is the means by which gametes (sperm and egg cells)
question quiz based on what meet in the same place at the same time. Mating enables

you have leamed. After you
have written the questions,
be sure to answer them.
Then share them with your
classmates.

fertilization 10 take place. Recall that fertilization is the joining
of a haploid sperm cell with a haploid egg cell to form a diploid
zygote.

When sperm and egg cells join outside of the bodies of the
parents. the joining is called external fertilization. This type of
fertilization is common with animals that live in water and with
plants that live in moist places.

When sperm and egg cells join inside the body of the female
parent, the joining is called internal fertilization. This type of
fertilization is common with birds, mammals, and flowering and
cone-forming plants.

How does the embryo develop?

Embryonic development takes place during the first eight
weeks after fertilization. During this time, the embryo develops.
Its cells divide constantly, and tissues and organs form. During
the first week, the single fertilized cell, the zygote, develops
into a mass of many cells. This mass of cells then hollows

out and is called a blastula. The cells of the blastula are
embryonic stem cells. All tissues and organs will develop from

@ reading check
1. When does embryonic
development take place?

these cells. @

During the second week, the blastula cells become organized
into three distinet layers of cells. The outer layer is called the
ectoderm. The middle layer is called the mesoderm. The inner
layer is called the endoderm. The illustration on the next page

1. during the first aight weaks after ferfilzation

ara farmad fram tha

inh Araanc and hadu cte
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W wen. @
During the second week, the blastula cells become organized
into three distinct layers of cells. The outer layer is called the
ectoderm. The middle layer is called the mesoderm. The inner
layer is called the endoderm. The illustration on the next page

1, during the first eight weeks after fertiization

shows which organs and body structures are formed from the
cells of these layers. The development of organs and body
structures from these cell layers is called differentiation. 29

What happens during fetal development?

After the first cight weeks of development, the embryo is
called a fetus. During fetal development, the organs and parts
of the body continue to develop. The body adds a great deal
of mass. At birth, the human baby is made up of trillions of
cells. The table below summarizes some key events in fetal

B sedeceserescrasnasencsssrnse

development. @ OReadmg Check
2. What happens during fetal
Trimester Stage Time from Length of development?
(Group of Fertilization Embryo/
3 Months) Fetus
First @ Brain and spinal cord are 4 wieeks 4mm . organs and parts of the body continue te davelop
forming.
@ Fingers and toes have 8 weeks 4cm

appeared. Ears, kidneys,
lungs, fver, and muscles
are developing.

# Sexual differentiation 12 weeks 9cm
almost complete.

Secand # Fetal movements are felt. [ 16-18 weeks |20 cm
@ Eyelits open. Fetus can 24 weeks 35¢cm
sundve outside of the
mother with specialized

care,

Third # Rapid weight gain occurs | 26-38 weeks | 40-50 cm
due to the growth and
accumulation of fat.

ectoderm (forms the skin and
nervous system)

mesoderm (forms the kidneys,
skeleton, muscles, blood vessels, and
reproductive organs)

endoderm (forms the lungs, liver, and
lining of the digestive system)

: -

hollow centre

Blastula calis organize into three fayers of celis

30
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Assigs #2: Works} + Practice Questions pages 33-35
Complete this assignment in the space provided below.

CoNSney S

1. mating

Vi )
Embryonic and fetal development 2. external, fieh
Vocabulary 3. internal, birds
birds fetus 4. embryo
biastula fish .
difieentiation el 5. blastula, embryonic stem cells
ectoderm Internal 6. ectoderm, mesoderm, endoderm
embryo mating . L
embryonic stem cells mesodenm 7. differentiation
endoderm offspring
el 8. fetus

Use the terms in the vocabulary box to fill in the blanks. Use each term only once. You
will not need to use every term.

1. is how gametes meet in the same place at the same time.

2. When sperm and egg cells join outside of the bodies of the parents, the joining is
called fertilization. This type of fertilization
is common with

3. When sperm and egg cells join inside the body of the female parent, the joining is
called fertilization. This type of fertilization
is common with ;

4. During embryonic development, the develops. Its cells divide
constantly, and tissues and organs form.

5. During the first week, the mass of cells hollows out and is called a(n)
. Its cells are
All tissues and organs will develop from these cells.

6. During the second week, the blastula cells become organized into three distinct
layers of cells. The outer layer is called the
The middle layer is called the
The inner layer is called the

7. The development of organs and body structures from the blastula cell layers is called

8. After the first eight weeks of development, the embryo is called a(n)

31
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Types of sexual reproduction

Complete the following table to compare external fertilization with internal

Students’ definitions and examples may vary.

EXTERNAL FERTILIZATION INTERNAL FERTILIZATION
Definition | A sperm cell and egg | Sperm cells are
cell unite outside the | deposited inside the
bodies of the parents. | female's body where
they meet an egg
cell.
Examples | Animals that live in Water-dwelling orcas
of water Most land dwelling
organisms | Sea urchins animals
Fish (salmon) Mountain goats
Mosses Humans
Ferns Most plants
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