earning Goals

1. Ican explain why cells need to divide.
Why Divide? Notes with demo, p. 3 - 4

2. 1can name and describe what happens during the 3 phases of interphase.
Overview of The Cell Cycle Notes, p. 5
Replication & DNA Forms Notes, p. 6
Mitosis Card Activity, p. 9 - 10
DNA Replication Activity, handout

3. Icanname and describe what happens during the 4 phases of mitosis.
Mitosis Notes, p. 7 - 8
Mitosis Card Activity, p. 9 - 10
Ordering Pictures of Phases, activity in class

4. 1can name and describe what happens during the 8 phases of meiosis.
Meiosis Notes, p. 11 - 13
Meiosis Card Activity, handout

5. Ican compare and contrast mitosis and meiosis.
Overview of The Cell Cycle Notes, p. 5
Mitosis Notes, p. 7 - 8
Meiosis Notes, p. 11 - 13 Mitesis .

Parest Gall Meiosis

6. Ican explain the effects of crossing over.
Meiosis Notes, p. 11 - 13
Meiosis Card Activity, handout

7. Ican explain what cancer is and why it occurs.
Cancer Notes, p. 14 - 15

\n 2 dsugiter
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Vocabulary (Flashcards, p. 16 - 17) | Syt
* Anaphase * DNA Replication * Prophase
* Cancer * Giphase * Sphase
* Centrioles * Gz phase * Sister chromatids
* (Centromere e (Gametes ~* Somatic cells
* Chromatin ) *  Homologous * Spindle fibers
* Chromosome chromosomes * Telophase
* Crossing over * Interphase * Tetrads
* Cytokinesis * Meiosis * Tumor
* Daughter cells * Metaphase
* Mitosis






‘asic Needs of a Cell:
1. Bring materials into the cell across the cell membrane.
a. What kinds of materials?

Amine Rerd¢ wWoker

' Vidzumin §
Oxygein Gilucose
b. What processes allow them to do this?

e Vi e Dfusion &‘\Cgsé)(b(’\\u (s
Norwe  Tansoe - D5 toa Osyests
c. Which needs to bring in more materials: big cell or little cell Bﬁ

2. Getrid of waste out of the cell.
a. What kinds of materials?

Carbon Dowide  Waker Nk
b. What processes allow them to do this?
Faciy eckeoe DEFUsh,  Osmosis DrFusen
Achve Tvieng Po &“A"C"( hsis
c.  Which needs to get rid of more waste: big cell or little cell %‘ﬁ

BAGGIE DEMO

Calculate surface Divide by 9cm?. Fill the bags. | Find volume. Surface Area to
area. Volume Ratio
Explain: Tells how much To see if the Tells how much
Tells the size of | food the membrane . cell thereisto .
cell membrane. can bring in (or cell Wﬂl “feed” (or waste For comparison.
survive. .
waste-out). to dispose of)
Small
Cell
gg)wk K50 cm® | Jg0* 9= Yes
31
Large
Cell :
(Gallon | 1B12Zcm~ Isi2 =F=[ 8 0
bag) . N
Question: The large cell has more cell membrane than the small cell and can therefore get more food into

the cell. So why can’t it feed itself enough to survive?



3. Make proteins.
*  What materials does the cell need to make proteins & how does an organism get these
materials?
r‘\'W\\r‘\O Acds —_— e Q(J oo \(AnS
RNAS —%  Body Makes Thase
DNA —=2  clredy s a copy)

* From the list above, your cell only has one set of On A . Therefore,
protein synthesishasa _ oy mum  rfade of- proo\/vd\m

e Which will need more protein: b@or little cell.

Summarize:
1. The larger a cell gets, the more difficulty it is has:

* Getting materials __\(\ ¥ OQ‘\(’ 0‘: e ch._

* Making enough Pn‘)i%mﬂ e oo edluter QUOCASSES

2. S A CeAS  are more efficient because they have a \auraec surface area
to volume ratio compared to larger cells. J

3. Therefore, when cell’s reach a certain size, they __cAAv d.e instead of continuing to
grow bigger and bigger.




Notes: Overvie

~ \VERVIEW:
) M
G2

EUKARYOTIC |

CELLCYCLE |

: / v Cells that
cease
S phase division
INTERPHASE
G, OF INTERPHASE Most of cell life is spent in n mega' - three parts:

Centrosomas Chromatin
{with eentriole palrs) (tuplicated)

ol
* Giphase- g(ow/*)\ﬂ + r‘cguu\(ix&l\\ik Preeedsed
. Sphase- CUA mokes @ Copy of DN (WA vegicedton)

* Gzphase- Prcpares £ue mivusis (cheaes DNA ¢ mnads

e e Cxbva argaunellas )
CELL DIVISION:
Interphase is followed by: | . Mitosis - -OR- Meiosis
| For the purpose of: ‘
%mww\ el Yeproducten

Occurs in which kind of cells: ’

Somabc Cuhs Sex. Ceks (Gameks)

Unon - repreduchve cellg) €yq & Sperm
Number of divisions: - )

\ L
Number of daughter cells ,
produced: 2 L'\
Amount of DNA in each
daughter cell (compared to V),
parent cell): S ounWe CUW\OU\(\«\‘ 77’ Vi CWWOM(\A"'
Are daughter cells identical or ,
lifferent from parent cell? . . : ’ A
Ve call Ky




Repllcation:
e Definition: The process in which QA C@M (L%()\‘Cé "\;\“S ONEY

* Description of Process:

o Occurs during__ S - \‘o‘n AS2  of interphase.
o An enzyme called helicase o ds DNA,

o Another enzyme called _DND Powmasrage. adds DNA nucleotides on the
Fa Yo e of ot open strands.
* Results:
o Two __ \dwn heak, copies of DNA.
o Half DTN aall and half __ O

DNA can be found in two forms:
1. Chromatin:
* Description:
o DNA strand wrapped around Om\’ﬂf\ 0f (which only
allow RNA polymerase to work when the organism needs other
proteins to be made).

o Very \.ODQUMJ‘ packed or __\JVO C,e)i\@&

o C OU(\\(\O‘\’ see individual pieces of DNA using a basic microscope.

+ Reason for Form: Gives cell __O\ CC2SS to the genes it needs to make proteins.

2. Chromosomes:
* Description:

o Chromatin thatis ___( oi\ed very %‘ﬂh)\'\\/jﬁ
o QM\ see individual pieces of DNA using a basic
microscope.

* Reason for Form: Prevents strands from getting -Wﬁ\{&

and, therefore, O\.Ol\(“ctgbe,& during replication.

* Double-Chromosome Single-Chromosome
(after replication) (after division)

(4]
Two copies of Y
Soume porhon b DN
are e $Tsver Chvomaddld
aSvs\er chwmad s "
are o ined oy & CenvEerc
cxN\()é we Calud oo

CAvronmassne -




“Jverview: When a cell needs to gmw!mpww , Interphase is usually followed by miresis

H phases
\ continuous process

LA CUJ(\‘h‘CM cells produced

Occurs in __Somahc cells (non-reproductive cells)
Generally, for the purpose of 3NM5~W\ & _YCPAAC of the organism
Some cells divide more often than others (i.e. ___S)40 )

Animation: http://www.johnkyrk.com/mitosis.html

1: Pro
Phase 1: Prophase PROPHASE Fragments Kinetoshore

otie a%%"“’"‘z’k’ Z;f;x@az‘r Honkingtoohors
d 9 ; microtubuies

1. Cunheioles movc o ard S
T peles

Contrimers
2. Nvaear enocupe G4soes

3. C_J\nmno‘}m Lo ngs
VP ChsmoSsarag

Kingtoohore

4. g@‘\‘(‘ﬂ“ & %rms Chromosome, conslsting microtubuie

of bwo sigier chromatids

Metaphase
plate

Phase 2: Metaphase -

L Onmanesomes line up
WODS e Centen of
Tre e (‘gp‘mNQ Roer

QMRS o cpievdvomars )

Controsome o
Spindie one spindle pole

Phase 3: Anaphase

1. Sme}Ul Qlbere pu\\ Sk
CW\YOm GUMS" ngx,(—\- L«\—owax& ?0\6\




Phase 4: Telophase
Clenvage Nucleohus
furrow forming

) ' .
1-(/hmmoswv\€.% wnravel m?’b (’J\r‘o‘moJm

2. (\Wecur ejmge,fop('. (\QF(NW\S

3. Spinck'es Sisselve

4. Cell membne Pmc‘/\?«‘i »
Narclgar

envelope

torming

THE END: Cytokinesis
CU\ membrane divides to make two separate
cells that start over in GA of_inter ) hase

o

Chassghrsor ity
i interphase

Ceprrbl S e Ao S5 00 1ne. M it For Fag % OF gy

THE WHOLE CYCLE » Mitotle Plase

Interphase
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“Overview: When an organ'i‘smv needs to Ee,?m dee  Interphase is followed by _Y1escri's

o _8_ phases

. i continuous process
. Q (‘MWM cells produced

¢ Occursin__@Q agan e e (reproductive cells)

e For the purpose of r\é»p(‘mchd” T of the organism.

e Animation: http://www.johnkyrk.com/meiosis.html

SAME as Mitosis:
» Centrioles move towards poles
* Spindle fibers form.
e Nuclear envelope breaks down
* Chromatin - chromosomes

DIFFERENT than Mitosis:
* NEWSTEP: Homegleocus Chiamosames

gd\‘ n VETRADS
* NEWSTEP: UhpmoSemes  Cross-over

Prophase I

Homologous Chromosomes
* Two chromosomes that carry the D ! i\'Q'foN\(.J‘"‘M\ (i.e. the gene for hair color).

e One came from your (_Y;Q*\_’i/\@( and one from your

&A S{_{c@( . Paternal ;

Tt
Tetrads

Maternal

e Structure made when homologous chromosomes

Crossing Over

* Whenin \-M& , homologous chromosomes
will_Vi de Dleces

* This is important for

Cro

o

qo,\f\o&{c, Vaciak \ . hy
[$) A

11



Metaphase I

DIFFERENT than as Mitosis:
. _Td—r&d 3 _or hOW\O 'O%M

_ ‘Qckp,_ﬁs___ line up across the middle of

the cell with spindle fibers attached at

centromeres.

Anaphase |

DIFFERENT than as Mitosis:

* Spindle fibers separate 4@{‘%&% or
ﬂ%&%&@_ ) s €S, pulling one

chromosome toward each pole.

inesis

Telophase [ &
Cytok

SAME as Mitosis:
* Nuclear envelopes reform
Spindle dissolves
Chromosomes -» Chromatin
Cell membrane pinches & divides

Prophase Il

SAME as Mitosis:
* Centrioles (copy &) move towards
poles
* Spindle fibers forms
* Nuclear envelope dissolves
e Chromatin = Chromosomes

o tehads Formed

Metaphase II

SAME as Mitosis:
¢ Chromosomes line up across the
center of the cell with spindle fibers
attached at centromeres.

12




SAME as Mitosis:
¢ Spindle fibers pull sister chromatids
apart & toward the poles

Anaphase II

SAME as Mitosis:
* Chromosomes - chromatin
* Spindle fibers dissolve
* Nuclear envelopes reform
* Cell membranes pinch & divide

Telophase II
& Cytokinesis

Review
* Chromosomes that have the same type of
information (one from mom and one from dad)
are called: : e

Fhmgb%@@, Chasmosovmes

Sape e

P Hultuase
s

'« When homologous chromosomes pair up, the
structure is called a:

TeA oo
* During which phase do tetrads form?
R@p%ww Y ‘ %
* During which phase does crossing-over occur? : ) -~ : E

. During which phase are homologous pairs
separated?

ﬁnaghmw |

* During which phase are sister chromatids
separated?

}q N 0\,,'!}/"@ *-S9 ) I

¢ How many times does the cell divide in meiosis?

L Hires

* How many cells are produced? L) %H S

" Mo

Sk Faaardtary
| SRS P

adbetiavii

’%@ L i
.SW@:&{Q;E?‘\ B %"m ‘(’»%
N e,

*  What type of cells are produced?
CP(}/YV\ ebes 13



Concentration

Nerv?  and _mus o cells don't divide

* The cell cycle is carefully __ (W\M’ led
once they are established, but _s AKin

ot  MNarow

and

¢ w(\)fz..o, Yo re cells divide continuously.

* The cell cycle has !'/\'Lezﬂ\()u‘and W'Wncd regulators.
* One form of external regulation is Q,g“m foet” with other cells. When you get a cut, the skin
V) ‘I

cells around the cut will begin to

with other cells on all sides.
e Agroup of ’\Pm :

|
|
|
|

i Cyclin A
|
[ JP— i g,
WWWFW | "y
§ | |
CyelinD " ! : |
p | | |
/ : A AT
if’é | C | \%
G-Phase 5-Phase G,-Phase

Mitosis
What is it called when the cell cycle is out of o
control?

Comeer

2007 Estimated US Cancer Deaths*

1"&«3‘9 s l(i‘) until they come into contact

Fein “__called (Zag‘,ﬁ_'lna & control cell division internally.

The graph to the left shows the
concentration of different cyclin
proteins found throughout the cell cycle.

°  Which cyclin protein signals the
cell to begin mitosis?
- C// ine |
*  Which cyclin protein signals the
cell to begin DNA Replication?

C/‘Uc"‘ﬂ £

Cancer cells do not respond to the signals that
(‘Qﬂ wlate the CAj ¢ 1 of most cells.

: Lung & bronchus
Prostate

Calor & rectum
Pancreas
Leukemia

Some Statistics:

+  More than 900,000 people will die of

bile duct
cancer this year. P Esophagus
F Urinary bladder
. "l’hl p of all males and 2> _ of all Non-Hodgkin
A . lymphoma
females will have cancer at some point &8 widney

i ir li All other sites
in their lives. other site

¢ Cancer can form in almost

Cunu_ Hssue 1a dhe bad
J y

Liver & intrahepatic

B8 ONS=Othernervous system.
Source: American Cancer Soclety, 2007,

Men
289,550

Women 26%

Lung & bronchus
270,100

3%
9%
9%
6%
4%
4%

15%
10%
6%
6%
4%
3%

Breast

Colon & rectum
Pancreas
Qvary
Leukemia

Non-Hodgkin
lymphoma

Uterine corpus
BrainfONS

Liver & intrahepatic
bile duct

All other sites

4%
3%
3%

3%
2%
2%
3%

24% 23%

o S o



What is Cancer? .

. Cancerisa:h&“%w" f&m%};~éu4_._w'caused by a_JQ DUCMGV(
Ondd _unmcoinho [led GQ/N dvisiem (m,’)zpsj'"&)

Cancer, a Cellular Disease:

» Begins when something goes wrong with controls that {\QCju, /0'/74‘1 cell

WM\ end dvi's )&\ . The cell doesn’t recognize G fc//ll/\, or doesn’t respond to
Cmv‘z»d' Lo, J«H Q/M\-Q/f cell S
. Tg_/mgsr' = a mass of uncontrollably growing cells.
e Tumors can be bemof&r\ or ma]rsmr:
o Benign = nov ~ Canclér gus(not bad)

o Malignant = Cameerdies (bad)

e Cancerous tumors that are malignant can _i'n vode  angh C’eﬁ }1’?]\0
e Sumauend in c(\) Eisane

e Malignant tumors can ([)glﬁ“ shas ) 22, which means little pieces of the tumor break free and are
transported through the &4 P w/{afzmdand {c}{m fZL\oJ‘m systems to other places in your body.

Causes of Cancer: )
. 9!'1&(&‘31“ i’j— inheriting a gene from mom or dad that predisposes you to cancer

. {
L. m M/‘m

responding to things that regulate the cell cycle.

J\ o - they can change the genetic code so that your cells stop

Risk Factors:
‘ /
* Arisk factor is anything that Jncarr€ae s S Q \]DMSUYLS Q)\o/nc,e o’f Ldg/f)no\) SN
O / A’IKSQ/@/M

o { z%&ﬁf
5 [ S RN
o %/MAE’\ Pned cal HWS}’UV:ﬁ
o Eﬁw'm\omg\y - air and water quality (Erin Brockovich), chemical exposure

@ Ln’fi@ S )‘(\jliﬂ : tobacco and alcohol use, diet, sun exposure, lack of physical activity
(obesity). |
Treatments:
. \, L ¢ - to remove tumors

e Pedahim

. _% }0) OCj ;L(J \H’\ W\(/)L (using the bodies immune system to help repair damaged cells)

15






91

"S[[92 Apoq 10 9ARONpoIdal-uoN

‘A[qejo1auodun SuIplAlp pue
Suimou3 s1 e s[eo jo dnoady

‘uononpo.adad
[enxas jo asod.and a3
J10J pasn UOISIAIP [[99 JO SS220.1J

*S[[2 193y Snep om3y ul Surnsal
wise[do14d 9y3 Jo UoISIAL(

-9jeqedas (Spriewoayo J193sis
J0 S9UWI0SOW oD snodojowoy)
VYN yo1ym 3urmp aseyq

‘suonouny
Ien[[ad [euwrtou sy guruioyrad
S1{[@2 @3 yo1ym Surmp aseyd

‘SauwIosowoayo
0ojul su.In) upewo.ayd

pue Lo} s1aqy a[pulds ‘SOA[0SSIpP

ado[eAus IeapNu a1 Usym
UOISIAIP [[92 JO aseyd 1511y 8y,

‘dn
Jred sawosowo1yd snogojowoy
USUM pPauLIo] 3Injonas

"WLI0J SIY} Ul uaym 2d02s0.101W
e Jopun uass 2 jouued YN( Jo
sao91d [enpIAIpU] "YN({ Po[oARIU()

'sisoraw jo | aseydoad
Surinp suaddey pue L11qeLiea
onauag 10j Juelroduwl St SIy,
'sa091d Suipe.r) S9W0SOWo.Iyd
snogdojowoy Jo ssadoad ay],

"SISoeuW
J0 SIsojW Jaje paonpoad
ale ety S[[e0 ) 03 SI2JaY

“Apoq a3 Aq
aredaa 1o yamo.s jo pasodand a1y
J10J Pasn UOISIAIP [[99 JO SS3001{

's19qy a[puids ururioy
10 a[qIsuodsal a[[puesi(

‘(pep wo.yy £dod auo pue

wow wo.gj Adod auo) uoneuLIojul

Jo adAy swes a1 urejuod
18} sawosowoayd jo Jred y

"ULI0 SIY3 Ul uaym adodsooru e
Iapun ua9s aq ued yN( jo sedaid

[ENPIAIPU] "YNQ PA[I0d ARYSLL

UBWO.IYD
01UI 30k UIN} SOUWIOSOWOIYD pue
9A[OSSIp sIaqy a[pulds ‘SurI0jal
ado[eAUad Jea[onu a3 Usym
UOISIAIp [[90 Jo aseyd [euyy oy,







LT

*3JoW0.11UD © AQ 19139303 pP[aY
aqe yYN( Jo se1doo [eanyuapl 9say],

‘(paye[ndaaun) [013u0D JO INO
u91108 sey 9[04 [[22 93 UL M

29 pue § T sapnpul
113 JBY] 91240 [[92 93 Jo aseyd

*SISO}IW ULINP SAWOSOWO0.IYD
ajeaedas sdey yeys a[0LIIUAD
91 £q paonpo.ad aanonang

"S[[92 XaS

"[[92 93 JO S[PpIUW 9] SSO.I1DE
dn auij (sewosowo.Iyo [enplAIpul
J0 S9WOSOWOIYD Sno3o[ouoy)

VNQ Yorym 3uLnp aseyd

"19}080) p[oy a.le SprIewo.Iyd
191SIS 919UM 2In30N.0S

"aseydaajur jo aseyd § Surinp

$IN22Q ‘[[92 B Ul YN 91 [[®
Jo Adod e Sunyew jo ssedoad ay],

*SI0.119 10 YN S durdayd
pue sofPues.io e1nxe Sunnpoad
Aq uoISIAIPp [[92 .10J saqedaid
[[92 @3 yo1ym SuLimp aseyd

SaInd20 uoneddal
VNJ yo1rym surinp aseyd







