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LAB EXERCI

L Mitosis
A Lookat igure PA~27 i the photo appendix. Observ the milaic phas:
& Draw the images requested on you rort shet. Use sufficent detall
o abe chromosomes, spindie apparatas, and cell membrane.
I Melosis

A Thi execs involes a hypothetial oganism with hre paird chromo-
Somes Drve thecll it goes through the processof mloss

Use he fllowing symbols o represent chromosomes

orchromosome o, i e ©

e e R L

A

For chromosom thrce, se a iangle

Ofcoure, o mermber ofexch chromosome pair came rom the organ-
{ams mother an th the from the ther. Use led symbols (.3t
e with s interir darkened) for the patenal chromasomes and open
Symbols (¢ irl vith s interior open) for the maternal chromo-

Plese complee the series o diagrams shown on the rportshee. I'e
completed enough step for you 10 se thepaten.

L Please answer the questions on Prt I ofthe eport shect.
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MEIOSIS AND MITOSIS| <.c...

PART |

1. Lok at igare PA-27 i the photo sppendss,which shows el n varioussages of mitoss. Based on my
descipton of the cvents o metsphss, Fd ke you o dentfy acll in metaphase. 1 the spce provided
ko, please drav the el s it appcarsin metaphase. Label your drawing o nclude thecell membrane

chromosomes, and spindl apparaus.

2. Lokt Figure PA-27 i the photo ppendix.which shows el i vrioussages ofmitosis. Based on my

descipion ofthe events of anaphase, T ke you o deniy a cel i anaphase. In the space provided.
el plese drave the cell s it appears in anaphase. Laelyour draving 10 incude the cell membrane,
chromosomes,and spindie spparats.
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PART lll

1 Wher somatic el fprodace by i, doss

ingone ke plce?

2 1 e tha your somatc el havechomcsome s e theanes 1 your dad's sy ht ez
ot ot g bt e chiomosene e ot sl o e chramcsores o i
i st cole s expatn youranr.
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MITOSIS AND
MEIOSIS

NTRODUCTION

Where do babies come from? Hovs dolvin things grow snd develop? Do cuts
Teal by magic? Well ... Do you remember the Cell Theory? Al these proceses
involve crating new clls 5o perhaps th question should be where do the new
cells come from? According o the Cell Theory, al cell aise from precxistng
cells. The processof cell “aising” rom preesstng cls s calld el divison.
(el lvea lfe dscribed by th cll yce I part of that cycl,th cell’s DNA
s replicaed ( phase ofcll yee). Inanother part ofthe ycl, the nucleus divides
(tha'sactully mitoss or meloss),and the el usually divides (ctokiness) shot
Iy after the nuckus divides. In
eytokiness, We'l ear about DNA re

s exrcise,we'l larn about mitosis, meioss, and.
cstion n exercie five.

1SCUSSION

Mitosis i the more common and more basic ofth to types of nucler dvison.
Mitosis produces somatc cells, not gametes. By the process of mitois, one cll
divides nto two clls tha ae dentical. They are alo just ike the one oigial cell
from which they arose. Pleae spend as much time a you need o learn mitoss—
1 make meiosi easie o learn. And fyou know what happens in prophase, the
rest of mitoss i casy!

Mitosis consists offour phases and, s an analogy, we can
process as being somewhat ke moving t0. new apartment.

ik ofthe whole

1. Prophase.
Ilike t think of this first phasea geting ready to move. You start by
all yoursuff into boxes—that’s ke the chromatin condensing ot
Somes, The chromosomes are each. two_chromaiids

29
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centromere. While youre running around packing, don't
garage door for the moving van—that's ke breaking up the
brane. Yesthe moversar on the way, and the movers are he;

beginning to form/move (centrosomes doubled in iterphase,

are groving/moving).

Metaphase k
b el ik h crh, then the ot il nw steing o he
Nors and South pols. icrotubule Shrs from the spinleHav atischd fo
e chromosomes and moved the o the equator, I metaphate,hechomo=
omesae ind up, gl e, the metaphse e (cuato)

. Ansphase

“The prfs ana- means aprt, and the sste chromatis meve apart in
anaphase. Dyou remermbe hit o sistrchromatids el ogetherbya cn-

{romere are el denticl? They ae. The isterchromatids are cch alf

“ald” DNA and half “ne” DNA. Together, e “od” DNA hlfof ech chro-

matd pai formed a single DNA mlecle prior to DNA replaion il give

Jou more detal nthe DNA ab exrcse. For thetme beng, it may help you

Scc what | mean f you sty the simpl digram e made n Figre 5.7 on

page 0. The fact hat the chromatids are cxact copcs o the same DNA
Sequence (excptformutaionserors) ensusthat the two new celsare iden-

el o ach ther and 0 te orgnal el Be sure t noe tht, s e con-
romerespits,what was aled  chromatid i then clld  chromosome

. Telophase

Life’s hard. Lets ty to make it casier. Les just say this s the opposie of
prophase, and then things are casier t remember. That means the nuclear
‘membrane reforms, the spindle apparatus breaks down, and the chromosomes
umvind, back nto the chromatin form. In our moving analogy, i like seting
up your new spartment. Cytokinessis the division of the cll and it usually
occurs, but not always. If cytokinesis occurs, it finishes afier the nucleus

divids, but the processof cytokiness actually begins during ate anaphase. A
contactleringo, ab h
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et dos i by g vslscontaiin ol vll ompanets 1 0
il egon, s frming  wall beeenthe wo ‘i’ s (mthe 1
danghie).

) s b xcrcie addreses Mitosts and Meiosis—proceses by vhich
okt el e roaryoe cls e by binaryfsion.  opc v il
ot addss nthis manl

e

MEIOSIS

ol i the typeofnucea divion that produces gametes—eproductive el
i anpained heomesomes. A gamet s an unusal cel—is not desined o
il o et 1 combine with another gamete Gametcsare the cls that
ke sotalreproduction pasible. And because two gametes vill combine &
o e organtsn,the gamees musthaveexactly half the “pormal” amount of
DN fo hat rganism.For that rsson, gametes are haplod,which mears
Eovomsomes are ot paired. Somatie cellsar diplid, which means theirchro
mosome arepared.

ot ot somtic clls have 23 pais of chromosomes (46 chrome-
somel). The members o ach chromasome pai ar called homologous chromo-
e omalogous chromosamesgencrlly haveth same size, shape, and gene
ence andteyteract s pirs i meioss. Of the 2 ais of chromosomes
e mched" code forthe sme rais an ook smlar) pairs,but one ai 5
a0 simia, Th disimilr pai s comprised of the scx hromesomes, X and
A normal human femle has two X chromosomes in her somtic clls
{ahough on of those X chromosomes becomes nonfunciona s called
are by, A mormal human male has one X and one ¥ chromosome in cach
ot cl (it his minorescepion—i men an women some cls re mul
{oclear and some clls are tetaplod).

Unlike our somatic clls, our gametes have 23 singe chromosomes. Hurman
g el gamt)bingfrom the mothr, v contain Y chr
mosome. Human sperm (the male gamete) detemine the sx of the offpriog.

¥ chromosome (poentally makingthe fet-
an X chromosome (making an cgg fertilzed by
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THE FIRST MEIOTIC DIVISION'

. Prophasel

oo b e prophas (s, xcept tht hmologous pal of dupliied
hromosomen ( dpltedchiomesome it atached hromatd) ne
i ahy conden— procs cld s Theyexchange segnens o
Do i s cled croing over: T tw ey ciomasomésare
e e . mans ot 0 vt cromatd) otk ne -
o ame o h arano's mothn, h e rom s e, By s
ingovn . chomasome 1 fred— aique combiain ofmaermal
o DA tht e i

. Metaphase 1

Tetrads ar lined up at the metaphse plate. That means that homologous
chromosomes ae lined up side by side at the metaphase plate (equator). This
s thestage tha creates what Mendel called independent assortmen, a topic
well return toin the nxt ab. Depending on chance alone, some DNA mole-
cule from the mother end up on the same side of the metaphase plate as DNA
from the fther and as “new combination” DNA (new combo DNA resulted
from crossng over i the previous phase).

Anaphase
Homologous pais of chromosomes move apart. Sister chromatids are still
attached;thus ach chromosome remains as two chromatids.

. Telophase
‘Chromosomes have now moved o
orginal diplod el ino two haploid
cllsthe first melotc division s
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THE SECOND MEIOTIC DIVISION

bk of meloi 1 s esentialymitosi. Remember that mioss trs i one
Lo nd produces o clls ha r ust ik the one oiginal cell one diplod el
et iplod cl). In other words,mitosidoubles wt you start il
s it I Since you sartd melosis I ithtwo haplod el you end up
withfou haplid cells.

gt 1 docs any packin, door openin, and moring van procurment
et tremember theanslogy?).In metaphase I, hromasomesine upsingle e

e mctaphas plate. In anaphase 1 the cetromeres spt, ad chromatids

v apart (and ehat vas called & chromatd s now called a chromosomo)
Teophae 11 el the opposte ofprophsc Since you sated meoss 1
with o haplod cels, oo end up with four haploid el

e elo s calld spermatopenesis,and i producesfour il small
el sperm. T female, mekoss i called cogencss. 1 roducesanelarge cl
e an e and hre smal el caled poar bodic. The poar bodies dsinte
rateand ae eabsorbed.
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