BioQuest:Cell Cycle and Mitosis Name AnSwer Yeu Date Per

Mitosis
How do living things grow and repair themselves?

Why?
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wear out. New cells must be formed for the living thing to survive.
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1. List the phases in the tnitosis process by looking at Model 1. There are four phases.

Prophnase, met pnase, onaphalse, +e¢ (ophase’

2. Where 1s mitosis in the cell cycle? Before CJ 9* and after & L
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3. What three phases of the cell cycle are considered “interphase”?
G e

4. 2) How many cells are present at the end of G2? |
b) How many cells are present at the end of M? 2,

5. What shape do the replicated chromosomes look like in prophase of the original cell?

30

ey took like X
6. How many chromatids are in each replicated chromosome?
% Chvomahds Dec rePlicated Chremosome

7. How many replicated chromosomes are there in the original cell during prophase? (Hint: When
counting chromosomes, count “1” for a pair of sister chromatids)
TWO  veplicated chvdPmoscsmeS
8. How many single chromosomes are there in each of the new cells in telophase?
TWO s‘\(\JIQ e vy oes
9. Your answers to 7 and 8 should be the same. Why is this important?
Tne H of ChPMogome) should puH~. same n-H~e
0?\‘ l{\q\ ce\\l a0 —“+ire two & Mﬁh-ﬂ( cells i€ o+ I'J (,oplecl

toc cectly.
Read This!

Chromosomes are made of DNA wound around proteins. They contain all the genetic
information of the living organism. Before the cell divides the chromosomes in the original parent
cell must first be doubled (replicated). This happens so that when the cell divides into two new

cells, both will be identical to the parent cell.

10. As a group, write a grammatically correct sentence that explains what a chromosome 1s and why
itis important. P C\Aremosome (s made of DNA wrapped aond

Wistones (Poitns) ond coviaing an Hhe genetic information of
e Orgsm\i(m.

11. The chromosomes that are shaped like “X’s” (made of two sister chromatids) have double the
amount of DNA than the chromosomes that are shaped like “I’s”. During what phase of the
cell cycle do you think the chromosomes are replicated (copied)? S

12. Desctibe the difference in appearance between the chromosomes during prophase in the
original cell and the chromosomes in the two new cells in telophase.

Carmmosomes in e ericj\‘/\a\ e\l are dupl\' ded and ook lilce X
ACec mitosis *-—K/v._\‘ loox  \ike /
13. The S phase stands for synthesis, which means to make something. Scientists know that during

the S phase DNA is being made in the nucleus of the cell. Why do you think the cell needs to
make more DNA at this time in the cell cycle?

e cell muvst Copy e Chromosam< mmakial §o Hrat
Aot 1Y enovAlh D ynake Two. AW Cells WA AL Qircech
Clwvomomon~e. aumorr.

14. At what stage of mitosis do the replicated chromosomes (sister chromatids) separate?

W\aphad (&
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15. During what phase do you see the spindle fibers forming?
. (Emk\ PRopnSE
16. During what phase to you see that the spindle fibers have disappeared?
4 e lophnas< :
17. Look at metaphase and anaphase. What do you think the function of the spindle fibers is
duting mitosis? " o Pall  yePlicated Chromosomes ™ each new cell
18. Describe happens to the nuclear membrane after prophase.
Tho, mMBbrane CleinTega7Cs. R s S
19. Why do you think it is necessaty to disintegrate the nuclear membrane during mitosis?
The: chromosormnes Ned 7 MOV gorDss e cell SO the Awitar meéanboan & needds
49 Y ont of —tre V"“z
20. By the end of what phase of mitosis has the nuclear membrane reformed?
Tre end of Felophase
21. What structure reH;}ppears in the nucleus after cytokinesis?
The nvelolvs
22. What is actually dividing during cytokinesis?
The cyteplasm (organc,llﬁr o Cytvseor)
23. Cellular division has two parts: mitosis is the division of the nucleus and cytokinesis is the
division of the cell into two new cells. Explain why mitosis has to come before cytokinesis in
the cell cycle. F e cell divides befoee e AvclCes THi~e. DINVG
would  have vs  way h gedt NP bty ellf. The nuelc s mur
divide ficgr i ordec o ot Hhe ohroaosomes in both cells,
24. During cytokinesis the chromosomes unwind and become 2 pile of very long, thin, threadlike

DNA and the cell goes back to looking “normal” until mitosis begins. Brainstorm with your

group ideas why the DNA must coil up into chromosome structures before it divides.

Tl long thin DA Watd be raally diffica it 4o cpamic (lice
Spaq Nnood I€S or yarn) and s eastec v S‘-’[Mfz\-}(— Lo Tt ddnd

vp -h'g’wl’l», Into Chrom of prne S,

25. Make a table below where you list each of the phases of nuclear and cell division in the left hand

column and a word description of what is happening during that phase in the right hand column.

Phase of Cellular Division Wotd description of what is occurting in the cell duting

this phase.

P

E{p\l’cm—c:‘ chroonosomes EWme isinle - Eacin
@plicated chomosome  is Made. of o ideatical
’\DYDQV\ASQ» chmaa—h‘ ds. S(;.'sndlc Abtrs SAE D Formn an d Ve

NVLKAC ptrnoritme c 1SiAYe kes.

Replicattd chromosomes line vp~in the cender of e
ceAl. §9’\(\¢”€ f£hes are aHeeched at e (tMAmese

of eachh Chrmosoere .

ymeta phase.

Spindle R Separaic e rCplicated chnmosome

amg\ngs@, : (sicke cnrvath d pq‘(rs\ ‘u-d? Sindle chry;«o;ome.:
ond move Hrten 19 pPposije sides of Hre cell

(I

lO Se_ . ohrvmofo vnwind Iato chwW'h'f\
e Pna The girgle. ones
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and e NVtitar wmbranes refoenn .

c Te oriﬁina\ ce Pinch&-‘ v HWo and

cytokinesig '
makeS oo 2 v cells.

26. In some cells, mitosis occurs WITHOUT cytokinesis. What would the resulting cell look like?
Tht cell womld Nave  pwliple nueles [ mul-H aveltated

27. Explain the importance of mitosis of cells in a skinned knee and during the growth of a plant.
T ofder Hoc W ckianed knee fo heal jnew cells must be foamedl

Plants also need peww cells fo gpow - Foeming  now cells rgvires cellviay—
LAgian wnich, A CukamMoks, means dividiag e nucileus
Civi¢ | ]

whaion g mHVft'Sl-

= 28. With your group consider the effect on a cell if the sister chromatids did not line up correctly
during metaphase. For example if some lined up side by side instead of single file along the
middle, how might this affect the resultinig cells?

Clls  Coald end Ve witn oo v o _,.;50 Mmany chromdsomes ,
“Tic conld lead 4o o harm@al Mutabzn o even I deaH
oF Ao cell.

Extension Questions

29. Colchicine is a poison that acts to inhibit the development of spindle fibers. Desctribe the effects
on mitosis in a cell that has been treated with colchicine.

F& e Se\ne\lc £ pecs are no+ foemed correctly, “they will net-
eunchan coCrectly. This conld  cawe e chpmoconmes o b
unevenly dividtd o oM wmplicatiEns.

30. Binary fission is cell division in prokaryotic organisms (bactetia), which have no nucleus. In
addition, prokaryotic cells typically have only one circular chromosome. Together with your
group, predict how binary fission in prokaryotic cells might be different than mitosis in

eukaryotic organisms. mulhple
Binam, Hgsion 15 Simpler lecavse Hroee are no  chrmdsomes +o

S(Fﬂ(}“k' 0nly brne lovp o8 DN needs +p btcoei@d “Ho~
Jney moke Ho 0N Cides oF e cell and cotren's oceux,
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