Chuong 2: Su sinh san cla té bao



l. Dac tinh di truyén khac biét giitra sinh vat nhan so va sinh vat nhan that
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Bao quan nao chi cé & té bao thyc vat, chi cod & té bao dong vat.



Sinh vat nhan that: Sinh vat nhan so

Vat liéu di truyén gai trong nhan Vat liéu di truyén ti€p xuc vdi cac té bao chat=>
diéu khién hoat dong gen khac sinh vat nhan
nthat.

ADN lién két chat v&i protein Histon tao ADN khong lién két vai protein histon, dong goi

chromatin => giup goi gon ADN trong clia ADN khdng chit

nhan. => nhan d6i va cac qua trinh di truyén don gian.
=> gidi han kha nang enzym va

cac protein khac twong tac, copy va doc

ADN.

Gen nam trén nhiéu NST thang Gen nam trén mot ADN dang vong

o ‘ cd nhiéu ADN vong plasmit, mang nhiéu gen
MOt sO té bao gen cling nam trén ADN quan trong

vong cua ty thé, luc lap.






Virus.

A virus consists of |
gaipfoteinicoat: | | Viral protein
S
\ coat

\

...surrounding a piece of ’
nucleic acid—in this case, DNA.)

2.4 A virus is a simple replicative structure consisting of protein
and nucleic acid. Adenoviruses are shown in the micrograph.
[Micrograph by Hans Gelderblom/Visuals Unlimited.]

-Khéng co cau truc té bao.

-Vo protéin va 16i nucleic (ADN hoac ARN don
hoac kép).

- Ki sinh bat budc.

-Su tién hda cua virut lién quan dén su tién
hda cua ki chu.

-=> (rng dung: s&r dung virut dé nghién ciru
tién hoa clda gen trong té bao chu.



Il. Sw sinh san cha té bao

1. Sw sinh san clia té bao nhan so

(a)

A prokaryotic cell contains a
single circular chromosome.

Bacterium-__

J~ The origins are anchored
l l to opposite sides of the cell.
|

[

DNA

As the chromosome replicates, the
Origin of origins segregate to opposite sides.

The cell divides. Each new
cell has an identical copy
Df the original chromosome.

replication ‘

Origin of

replication

Quan sat hinh vé, mo ta cac bwdc chinh trong nhan doi
cua sinh vat nhan so.



11.2. Sv sinh san & té bao nhan that

a.Nhiém sac thé cta sinh vat nhan that

A diploid organism has two

~ p ) Humans have 23 pairs of sets of chromosomes organized
B 0 h 2 s h 2 2 chromosomes as homologous pairs
O nhiém sac thé 2n (ay |chomosomes. (1) |25 omologous pairs.
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X 08 4o ' These two versions of a gene

19 20 21 22 encode a trait such as hair color.



MOi loai sinh vat c6 bo NST dac trwng riéng vé sé luvong, hinh thai, cau truc
NST. BO NST khong lién quan dén tinh phirc tap va vi tri tién hda cla sinh
vat.

B nhiém sac thé Iwdng bdi do giao tir dwe mang n nst va giao tor
cai mang n nst phdi hop lai— nst c6 cap twong dong.

-M0i NST don chira mot phan tir ADN — cudn xoan chat trong NST
V@i cac phan tlr protéin=> ddng gbi ADN dai trong NST ngan.

-Hau hét thoi gian NST & dang soi manh khd quan sat, khi phan
bao => NST mdi co xoan va dé quan sat duwoc bang kinh hién vi.






b. Cau tric NST cta sinh vat nhan that

ricure 7.7 Chromosome Structure
Chromosome contain very tightly wound DNA

You must unwind

e
u//
»

=

and unwind .
the DNA. .. Tl

many times to
observe the DNA
double helix.
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-Dé hoat déng dwo'c, mot NST can nhirng vung trinh tw nao?

consists of a it consists of two
single chromatid;.. (sster) chromatids. |

J

At times, a chromosomeJ ...at other times,

etacentnc

\)‘ ;/ The telomeres are the stable

Spindle”
microtubules

v N B 'r.The centromere is 2 .‘[ f o
s \ ’ | constricted region of the \
One One - chromosome where the ;
chromosome chromosome | kinetochores form and the | ) n
spmdie microtubules attach. i
2.8 Eukaryotic chromosomes exist in four major

2.7 Each eukaryotic chromosome has a centromere and types based on the position of the centromere. Telocentric
telomeres. [Micrograph by L Lisco, D. W. Fawrett/Visuals Unlimited.
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-TAm ddng-, gan protein kinetochore gitp thoi vo sac gan vao dé NST di
chuyén.
-NST mat tdm dong: NST bién mat.
-Tuy vao vij tri tam dong => NST c6 4 dang hinh thai: tam gitra, tam can
gitra, tdm can cudi, NST cd hai eo=>NST c6 hai canh, canh ngan: p,
canh dai: g

-Hai dau mut: bao vé NST, 6n dinh NST
-NST mat dau mut: pha hay
-Gidi han s6 lan phan bao => tudi va ung thu

-Piém khé&i dau nhan déi =>
-DNA bat dau nhan déi
-Co s@ NST nhan do6i => chromatit chi em- dinh nhau & tam doéng.



3. Chu ky té bao va qua trinh nguyén phan

https://m.youtube.com/watch?v=C6hn3sAQip0

(1) During Gy, the |

| cell grows.

Spindle-

. ——— assembly R
oo e | checkpoin o |
place in M phase. \ |

‘h..‘n Gy
Gy/M checkpmntx ,@.""ﬂ'
: pr— M phase:
A after the G ——— ~ mu:I':ar and
Eg‘ﬁ?ﬁ?_lﬂéqw JQE cell division
B n G, the cell __G; Iml.nlarphasul:‘:
prepares for mitosis. [ call growt
E3ins. DNA L <
duplicates.

P Cells may enter -
Gg, @ Non-
= dividing phase.

G, /5 checkpoint

ﬁ] After the G4/S
——— checkpoint, the

cell is committed
| to dividing.
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https://m.youtube.com/watch?v=C6hn3sA0ip0
https://m.youtube.com/watchhttps:/m.youtube.com/watch?v=C6hn3sA0ip0?v=C6hn3sA0ip0

3. Chu ky té bao va qua trinh nguyén phan

Chu ky té bao la cac giai doan song
TZ}\? S clia mot té bao (TDC, 1&n 1én, thuc

G2/M checkpoint

hién chirc nang). => thong tin di
truyén truyén chinh xac qua cac thé
hé té bao bao ton

Trong giai doan ky trung gian, chiém phan Ion.

Trong giai doan nguyén phan chia nhan va phan chia té bao chat.



a. Interphase.

- G1:-té bao tang trudng, tong hop protein, hoat dong
phién m3 tang manh, thoi gian co6 thé thay déi phu thudc vao
loai té bao.
- checkpoint G1/S: kiém tra day du enzym can cho tong
hop ADN
- trwdc G1/S: té bao dap ng vdi nhan to6 diéu hoa => khong
hoat dong GO, kich thuwdc 6n dinh, thuc hién chirc nang
quan trong
- da sb té bao GO : duy tri trong thoi gian dai, thuc hién
chirc nang( t& bao mat, té bao xwong), 1ap trinh va chét.
- mOt so it té bao tai bwédc vao G1.



-S : ADN nhan d6i => NST nhan déi thanh NST kép => moi
NST kép chira 2 ADN, tao hai chromatid dinh nhau ¢ tam
dong. Tam dong co trinh tw dé gan protein kinetochore —
tham gia vao qua trinh di chuyén ctia NST.

- POt bién hodc thudc lam ADN khéng nhan déi => té bao
sé khong phan chia.

- G2 : - tbng hgp protein quan trong can cho qua trinh phan
bao
- Piém checpoint G2/M: dam bao ADN khdng bi pha huy
=> trudc khi phan bao
- ADN pha hay => &rc ché nhitng enzym can cho phéan
bao.



b. Qua trinh nguyén phan

- Khai niém [a 1 phan cda chu ky té bao => hinh thanh hai té bao
con mang vat liéu di truyén giéng nhau.

- Ban chat: phan li dong déu cua hai chromatit chi em vé hai té
bao con.

- Phan chia nhan: prophase, prometaphase, metaphase,
anaphase, telophase.

- Phan chia té bao chat: khong dong déu.
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B.1. Cac giai doan trong qua trinh nguyén phan
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B.2. Trung thé, hoat dong hinh thanh to phan bao
dé phan li nhiém sac thé.



Cau truc va phan loai cac vi ong



Tubulin [ Spindle microtubules are ] + Hal tru ng t&’.

subunits composed of tubulin subunits.

=+ Noi hinh thanh thoi
phan tubulin gan két lai
Centrosome + Gan thém tubulin: vi

7 f_H 4 V4 \ e
eh o il ong kéo dai ra.

—

—
=

Microtubules lengthen , ,

d h b h ° ° . e N
e i hecoenss, | TLOAI bO tubulin: vi Ong
Chromosome b| rl]t ngén |a|.

2.11 Microtubules are composed of tubulin subunits.

Each microtubule has its plus (+) end at the kinetochore and its negative (-) end at the centrosome.
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Astral spindle microtubules

Centriole

Chromosomes

Astral spindle microtubules
Centriole
I'I

|
Y| -
|

Pericentriolar material  Chromaosomal (kinetochaore) spindle fibers  Polar spindle microtubules  Pericentriolar material

Phan loai vi 6ng:
Vi 6ng kinetochore- tdm ddng - NST di chuyén.

Vi 8ng cuc - chong 1ap véi vi ng ttr cwe con lai - kéo dai va én dinh té bao

Vi 6ng hoa ctic: moc hwéng vé mang té bao => gan Ién mang va 6n dinh
cau truc té bao.



Hoat dong cla vi ong & ky tién metaphase.
Bai tap nhom:

Hay vé hinh va dich thong tin trong
hinh — lién quan dén hoat déng cta vi dng.
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-M06i vi 6ng tlr 1 cuc gan 1én protein kinetochore cla 1 chromatit
- vi 6ng kéo dai or rut ngan => kéo or day NST => M&t phang xich dao.

-M&t sé vi dng cuc di chuyén vao nhan, vi 8ng hoa cuc giup 6n dinh té bao..



Metaphase:

- checkpoint tap hop thoi vo sac: ddm bao moi NST déu gan Ién thoi vo sac va dwoc sap xép

trén mat phang xich dao.

Néu lyc cdng: kéo hai chromatid ca vi dng can bang luc ndi hai chromatide
chi em ( b&i protein cohesin) => diém checkpoint dwoc théng qua.
+ néu chicd 1 bén to vo sac gan |én kinetochore, luc kéo khdng c6 => t€ bao

sé khong phan chia.

+ d6t bién thiéu cac diém checkpoint => té bao con sé cd s6 lwgng NST bat

thuwong => dot bién s6 lwong NST

(b) Metaphase

—an

\

X

. Kinetochore
movement

[..

dindle

Metaphase
plate

Centriole at
one spindle pole

Vi 6ng hoa cuc va
vi 6ng khong
kinetochore tw
moi cuc hoan
chinh, 6n dinh
cau trdc NST
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(b) Metaphase
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Vi 6ng hoa cuc va
vi 6ng khong
kinetochore tw
moi cwc hoan
chinh, 6n dinh
cau trac NST
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Anaphase
- enzym separase — phan cat
cohensin => tach hai chromatit chj em. AN

- Phan cat don phan & cuc duong
=> thoi vO sac rdt ngan => day NST vé
hai cwc. 4n NST don, bat dau dudi xoan.

- Polymer hoéa vi 6ng cuwc => kéo
dai té bao, té bao hinh thudn, co s& dé
phan chia trong ky cudi

Jaughter
“hromosomes

otographs by Conly L. Rieder/Biological Phota Service



Hoat dong vi 6ng & Anaphase

- enzym separase.
- Phan cat don phan & cuc duong.

- 4n NST don, bat dau duoi xoan.

- Polymer héa vi dng cuc

Jaughter
“‘hromosomes

otographs by Conly L. Rieder/Biological Phot%zSe."v'ice



Telophase

-Vi 6ng cuc tir hai dau kéo dai té bao,
day hai cuc xa nhau.

-Mang nhan hinh thanh bao quanh 2n
nhiém sac thé don, dang soi manh.

- MOi nhan cé 2n NST do'n duodi xoan.

Nucleolus
re-forming

Cleavage
furrow

Nuclear
envelope
re-forming



-Phan chia té bao chat:

- Dién ra dong th&i trong
telophase, tap hop thoi vo
sac bién mat.

- Té bao thuc vat: hinh thanh
vach ngan,

- Té bao dong vat hinh thanh ®
eo that - ciu tao bdi vong
actin quanh té bao, vong
xiét chat hinh thanh hai té
bao con.

Contractile
ring and furrow

—=— Cell plate

34



-Phan chia té bao chat:

Contractile
ring and furrow

-Pong thoi

-Thuc vat: vach ngan )

- Dbng vat eo that actin.

Cell plate

35



Két qua quan trong trong chu ky té bao la gi?

1. Hai té bao- gidong nhau.

2. Moi té bao 2n NST, mang xap xi 1/2 lwgng té bao
chat.



Lwong ADN va s6 nhiém sac thé trong cac giai doan nguyén phan

G,
i oy \- ;} N
R AR _ () | =
I"/ g ?L‘K?Y.Z‘f T ?f‘g: -‘?f I fl@- 2 o s
\-...-/ \ ,i\f' N q ?j ‘.F_;-_:
Number of
romosomes 4 4 1 - . . )
per cell
Number
of DNA 1 N ; . E 4
molecules

per cell



Bai tap vi du

Mot loai cé bo NST 2n =8, hdy xac dinh s6
lwong NST va so lwong ADN trong cac ky
cua phan bao, néu ré |a NST don hay NST
kep.



V@ so do tu duy qud trinh nguyén phan



4. S diéu khién chu ky té bao bé&i cac di

Co 4 diém kiém tra co ban.

ém kiém tra.

Té bao du kich thwdc, NST dwoc

nhan dbéi hoan chinh thanh NST

kép, du nguyén liéu cho nguyén
phan => théng qua

T4t cd NST dwoc gan véi thoi vo sac =>
thdng qua

3
=
% 2
=
“1s NG
Khi t& bao d0 dinh dwdng, kich thwée, nhan to tang
trwrdng, enzym can cho nhan dbi Adn => diém

Khi ADN nhan doéi hoan
chinh, dwoc kiém tra sai sot
=> diém kiém tra dwoc
thong qua

checkpoint dwgc thong qua.
40




4. Suw diéu khién chu ky té bao b&i cac diém kiém tra.

Kich thwdc,2n kep,
nguyén lieu cho nguyén

phan

Gan thoi vo sac, mat
phang xich dao

Puoc kiém tra sali

YNNG

sOt trong nhan df)i\

Dinh dwéng, kich thuwdc,
nhan to tang trwdng, enzym
can cho nhan déi ADN




- Co ché kiém soat diém kiém tra: SW tlro'ng tac gilra cac
protein: protein cyclin va protein kinase.

* Protein kinase: gan nhom photphat |1&n protein khac
=> hoat hoa hoac bat hoat protein. Néng dd 6n dinh
trong té bao.

* Protein cyclin: néng do thay doi theo chu ky té bao,

* Protein kinase phu thudc cyclin: chi khi co gan
cycline thi kinase m&i hoat déng => viét tat Cdk. =>
khi CDk hoat hoa



(b)

D2 A B

M\

Phases of the cell cycle

Relative amounts of cyclins

Figure 3.7 Cell cycle checkpoints and cyclin proteins.

(a) Genetic mechanisms monitor four major cell cycle check-
points. (b) The production of cyclin proteins varies coincident
with stages of the cell cycle.
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€) In normal cells, pRB binds
transcription activator
protein E2F to hold the cell
in G,.

o Cyclin protein production Q Cyclin binds to and
is stimulated by growth activates cyclin-dependent
factor proteins from kinases (Cdks).

other cells.

@) The cyclin D1-Cdk4
complex binds pRB-E2F
and phosphorylates pRB.

© E2Fis released.

( E2F binds to DNA and
activates transcription of
several genes, producing
proteins required in S phase.

Figure 3.8 Cyclin—-Cdk complexes regulate the cell cycle. Cyclin D1-Cdk4 specifically interacts
with pRB-E2F to regulate entry into S phase.

Required S-phase proteins



*\V/i du co ché hoat ddng cua cyclin D1 va Cdk 4:
* D1-CDk4: hoat hoa protein pRB.

» Binh thwdng: pRB gan voi E2F ( nhan td hoat hoa
ohién ma) => khoa chu ky té bao & giai doan G1/S.

» Khi D1-Cdk4 gan vao pRB => qua trinh phosphoryl héa
DRB=> giai phong E2F, phan tr nay gan vao DNA =>
Kich hoat phien ma nhiéu gen can cho nhan doi ADN=>
té bao chuyén sang pha S.

» Gen ma héa cho protein pRB la gen &c ché khdi U, do
s hién dién dang khong phosphoryl héa => ngan can
té bao phan chia.

* Gen D1 la gen tién ung thw, néu biéu hién qua mirc =>
nhiéu D1-Cdk4 => kich hoat phan chia té bao.




Hay dich nhitng théng tin trong bang so liéu sau va tra |01 bai dich trong |&p hoc.

L1 R B Features of the cell cycle

Stage Major Features
Gy phase Stable, nondividing period of variable length.
Interphase
G, phase Growth and development of the cell; G5 checkpoint.
% phase Synthesis of DMA.
&, phase Preparation for division; G,/M checkpaoint.
M phase
Prophase Chromosomes condense and mitotic spindle forms.
Prometaphase Muclear envelope disintegrates, and spindle microtubules anchor to kinetochores.
Metaphase Chromosomes align on the metaphase plate; spindle-assembly checkpoint
Anaphase Sister chromatids separate, becoming individual chromosomes that migrate toward spindle poles.
Telophase Chromosomes arrive at spindle poles, the nuclear envelope re-forms, and the condensed

Cytokinesis

chromosomes relax.
Cytoplasm divides; cell wall forms in plant cells.
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Bai tap v€ nha

«Tim hiéu co ché hoat ddng cua cac cap
protein cyline va cac CDK khac.



I1l. Qua trinh sinh san hiru tinh

+Tat ca cac ca thé cung dong ho sé gidng nhau

+ s da dang di truyén chi duoc hinh thanh qua doét bién

+ sy tién hda dién ra rat cham va s& khong hinh thanh duorc
nhiéu loai va nhiéu dac diém thich nghi nhu ngay nay.

=> té bao phai tao duoc sy da dang di truyén théng qua qua
trinh giam phan va sinh san hitu tinh, day la yéu td quan trong nhat
cho tién hda cla sinh vat.

1. Qua trinh giam phan ( meosis)
1.1. gidm phan 1

Interphase: gdm G1, S, G2 : NST nhan do6i thanh 2n NST kép, ton tai
dang soi manh, mang nhan ro nét



l1l. Qua trinh sinh san hitu tinh
Néu sinh vat chi sinh san qua qua trinh nguyén phan thi:
+Gidng nhau
+ Sy da dang |a do doét bién
+ su tién hda cham
=> muodn tao da dang di truyén thong qua qua trinh giam
phan va sinh san hitu tinh.
1. Qua trinh giam phan ( meosis)

1.1. giam phan 1

Interphase: gdm G1, S, G2: NST nhan déi thanh 2n NST kép, ton tai
dang soi manh, mang nhan rd nét => giong v&i qua trinh nguyén phan.



1. Qua trinh giam phan



* https://m.youtube.com/watch?v=-DLGfd-Wpr4

Quan sat clip va tra 1&i cau hoi sau (theo nhém)

* 1. Giam phan la gi? Sinh san hiru tinh la gi?

« 2. M6i té€ bao sinh tinh c6 may nhiém sac thé? Méi giao t& c6 bao
nhiéu nhiém sac thé?

 3.Qua trinh giam phan cé can Ky trung gian hay khéng? Qua trinh tao
nhiém sac thé kép dién ra & ky nao?

* 4. Qua trinh giam phan 1 hinh thanh may té bao con va mang bao
nhiéu nhiém sac thé? Qua trinh giam phan 2 hinh thanh may té bao
con va mang bao nhiéu nhiém sac thé?

* 5. Qua trinh trinh tlep hop va trao doi cheéo xay ra & nhirng nhiém sac
thé nao? V3o ky ndo cda qua trinh gidm phan. Két qua cla trao doi
chéo dan dén diéu gi?



https://m.youtube.com/watch?v=-DLGfd-Wpr4

* 6. M6 ta hoat dong cua nhlem sac thé & ky gitra | va Ky sau |, vi
ong kinetochore gan nhuw thé nao I1én tdm dong cua nhiém sac
thé. Két thuc gidm phan | hinh thanh may té bao con

* 7. M6 ta hoat dong cua nhiém sac thé & ky gita 2, Ky sau 2. mo
ta cach gan cua vi ong lén tam dong cla nhiém sac thé. Hinh
dang té bao thay déi nhw thé ndo & ky sau 2.



Hoat dong nhiém sic thé trong prophase I



Leptotene

Centrosomes

Nuclear
envelope

Chromosomes

2n NST kép, bat
dau c xoan, trung
thé nhan déi di
chuyén vé hai cuc,
hinh thanh thoi vi
ong hoa cuc.

Zygotene

Early meiotic
spindle

Homologous pair (bivalent)
of chromosomes

NST ti€p tuc co xoan, cap
NST twong dong tiép hop,
hinh thanh phic hop
synaptomermal gitra hai

NST twong dong. Trung
thé tiép tuc huwdng vé hai
cuwc, vi 6ng kinetochore
hinh thanh, mang nhan bi
bé gay dan

Pachytene

Centromere

Bivalent

Diplotene

Sister

chromatids Tetrad

Microtubules

NST déng xoan rd
dang, cap twong dong
hinh thanh cau truc bd

bon, hoan vi gen xay ra,
vi 6ng gan vao
kinetochore, kéo dai
céc loai vi 6ng con lai,
mang nhan tiép tuc bi
bé gay.

Chiasmata

Trao do6i chéo hoan
thanh, phan giai phirc
hop synaptonermal,
hinh thanh cac
chiasma gilr NST chi
em, hinh thanh ré cau
tric bé 4 chromatit,
mang nhan bé gay
hoan toan.
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Maternal
chromosome

DNA

Chromatid M2

Lateral Transverse ””T Central
elements ™\ fi Iaments \mL element

Chromatid P1

Paternal
chromosome \[ \I
Ay L) DNA —&= & =" Recombination
Chromatid P2 [Aters] S = o5~ nodule
elements L = DNA
Central Transverse

element filament

e e || mere | (00 (D




+C4c NST twong dong tiep hop véi nhau nho
protein cau nOi synaptomenal: cau tao 3 Iop
=>
»Hai L&p bén: gan chat 1én chromatit.
-Lc')’p nhan to trung tam: gan hai lop béen.
-E)lem tai to ho’p chwra nh|eu protein va enzym

can cho qua trinh tai to hO’p => s kién trao
doi chéo xay ra tai diém nay.



*Bai tap:

Ve so do tw duy mo ta hoat dong cua vi
ong va cla nhiém sac thé trong qué
trinh giam phan



‘ Diakinesis

Centromere with
kinetochore microtubule

Mitotic

spindle
Polar microtubule
attached to kinetochore

Vi 6ng kinetochore gan
vao kinetochore ctia bd
bén, vi 6ng tir cwe con lai
gan vao kinatochore cla

NST twong dong kia,
mang nhan bi bé gay
hoan toan, bd bon
hwdng vé mat phang
xich dao.

MEIOSIS I: Separates homologous chromosomes

N N
Metaphase | Anaphasel Telophase | and Cytokinesis
1~ o
Metaphase Polar Sister chromatids T

plate

Astral microtubules

B6 bon xép thanh hang
trén mat phang xich
dao, cac chromatid chi
em gan vdi nhau baoi
protein cohesin, phan
can sy phan li som,
chiasma néi chromatide
khong chi em bj be gay.

microtubule

remain attached

Homologous
chromosomes separate

Khtr polymer hoa vi
ong kinetochore =>
hai NST kép twong
ddng phan tach
nhau, chromatid chi
em van gan voi
nhau b&i protein
kinetochore

Cleavage —
furrow '

Nuclear
envelope re-forms

Mang nhan hinh thanh
bao NST & hai cuc, moi
nhan mang n NST kép,
NST thdo xoan mot phan.
Phan chia té bao chat hinh
thanh hai té€ bao con. O
gidi cai, thwong phan
chia té& bao chét khéng
déu.




T prophasen >

Nuclear envelope breaks down

ol y
= V:-'l\l,|l_>4'
| e —.
o Y, _—

\j&é&\i S ~“=~.;/;f‘ .

Microtubules
(from centrosomes)

Pha v& mang nhan,
trung thé nhan doi di
chuyén vé hai cuwc, hinh

thanh céc loai vi 6ng, n
NST kép bat dau dong
xoan

MEIOSIS llI: Separates sister chromatids

N

N

Metaphasel ll

Anaphasell

Telophase Il and Cytokinesis

Metaphase plate
|

NST tap trung tréq mat
phang xich dao, vi ong tw
moi cwe, gan vao mot

bén cua protein
kinetochore. Lwc kéo cua
vi dng, can bang v&i luc
gan hai chromatid chi em.

Polar microtubule
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Kinetochore
microtubule

Protein cohesin bij bé
gay, phan tach hai
chromatid chi em, khtr
polymer hoda vi 6ng ttr
mdi cwc => hai NST chi
em tach nhau va di
chuyén vé hai cuec.
Polymer hoéa vi 6ng cuwc
lam kéo dai té bao.

-
Nuclear envelope re-forms

‘-_l‘I'. ' 1 \ .
, L. w a X .
.'— w‘sv“_. ’ \ LN Ta;

\I -, ‘ 8 r
(‘ \ ) L iz’ l‘ \\’!.;‘} /Jlr |

Cleavage furrow

Mang nhan hinh thanh
bao n NST kép, phan

chia té& bao chat hinh
thanh cac té bao con. O
gi®i cai, qua trinh phan
chia té bao chat déi khi
khéng déu.
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LF11 %8 Major events in each stage of meiosis

Stage Major Events
Meiosis |
Prophase | Chromosomes condense, homologous chromosomes synapse, crossing over takes place, the nuclear
envelope breaks down, and the mitotic spindle forms.
Metaphase | Homologious pairs of chromosomes line up on the metaphase plate.
Anaphase | The two chromosomes (each with twio chromatids) of each homologous pair separate and move toward
opposite poles.
Telophase | Chromosomes arrive at the spindle poles.
Cytokinesis The cytoplasm divides to produce two cells, each having half the original number of chromosomes.
Interkinesis In some types of cells, the spindle breaks down, chromosomes relax, and a nuclear envelope re-forms,
but no DNA synthesis akes place.
Meiosis |
Prophase I[* Chromosomes condense, the spindle forms, and the nuclear envelope disintegrates.
Metaphase |l Individual chromosomes line up on the metaphase plate.
Anaphase I Sister chromatids separate and move as individual chromosomes toward the spindle poles.
Telophase || Chromosomes amive at the spindle poles; the spindle brezks down and a nuclear envelope re-forms.
Cytokinesis The cytoplasm divides. N




2. Da dang di truyén trong giam phan

a.Qua trinh trao doi
chéo: |

3 One chromosome | [B3)...and the homologous | [ DNA replication ﬂDuringcrcssing overin | [E After meiosis 1 and I

. A . possesses the chromosome possesses | | in the S phase prophase |, segments of | | each of the resulting

+ h a I N ST k h O n C h I A and B alleles... the a and b alleles. produces identical | | nonsister chromatids cells carries a unique
g : 7 | sister chromatids. | | are exchanged. | combination of alleles.

em cung cap twong "ol “ |

© |

dong => trao doi chéo || o “ —r
+ Két qua: 2 NST

o/\,

chi em sé khong giong
nhau

=>tao 4 loai giao tw
khac nhau.

. Explare how crossing over affects genetic variation by
g Www.whireeman,com/pierce4e viewing Animation 7.3
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Cong thirc tinh sd loai giao tir hinh thanh trong co’ thé

2n NST khéng cé trao dbi chéo
2n NST trong cé cd k cap trao déi chéo, con lai n-k cap khéng trao d6i chéo
- trao do6i chéo 1 diém:
- trao d6i chéo 2 diém cung luc:
- trao d6i chéo 2 diém khdéng cung luc:
- trao d6i chéo 2 diém cung luc va khéng cung luc:

Bai tap: mot loai cd 2n =16 NST hay xac dinh so loai giao tlr tao ra néu:
a. khéng cé trao doi chéo
b. cd 2 cdp NST trao d6i chéo 1 diém
c. ¢6 3 cap trao doi chéo 2 diém khdng cung ldc.
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b. Do sw phan bo ddc l1ap cua cac cap NST
Su sap x&p ngau nhién cla cdp NST tuwong dong
sO cach sap xép trong ky gitra | 2" cach.

{a) ()

ER This cell has three | ER One of each pair is |
homologous pairs miatermal in origin
of chromosormes. L N | (S ) M D

|,.-.I r i,
DML,
I replication ., J
I i 1
= " 1] | I I
i, P P — =
i,
i K

EI ___and the other is
paternal (g, g, gk

L

- n,

EQ There are four possible |
weays for the three pairs [~
o align in metaphase |.

1. ",

2.17T Genetic variation Is produced through the random
distribution of chromosomes In melosis. In this example, the cell
possesses three homologous pairs of chromosomes.

of chromosomes by wiewing Animation 2.3,

Illmn nlllp
Illpn nI"m
Illp“ I[III".1

Wedf e

{c)

I e B B

Cametes
e

-
- I II .. 1, 1,
< I I j ) et

= I Il (N T 1T
-, I Il [ T T
< I I § ) e

- I I I 1o M, 100,
s I I j ) et
e I I 0 1o W, BN

- Explore the -
| @ wwwowhifreeman.comy/piercede random distribwtiomn Conclusion: Eight different combinations of chromosomes
im thie gametes are possible, depending on how the

chromosomes align and separate inm meiosis | and 1.
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3. Co’ ché phan tach hai chromatid chi em va
NST trong cap twong dong
- cohensin-protein ndi hai cromatit chi em
trong phase S = ton tai sang phase G2 => ky
gitra.
-Ky sau: cac cohensin doc theo chiéu dai NST
bi bé gay b&i enzym separase-
-Su hinh thanh cohension khac nhau gitra
nguyén phan va giam phan



Y Mitosis_

Sister kinetochores orient ...and cohesin keeps sister
toward different poles, . .. chromatids together.

The breakdown of cohesin allows
sister chromatids to separate.

A ——

Spindle fibers Cohesin

AT
vagh

Yy vy U v w9

Ay h

Breakdown
of cohesin

Chromatid

A DM
iy

M

Metaphase

s
:
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Trong giam phan: cohensin hinh thanh doc hai cdnh NST chi em va tac dong |én NST twong dong tai nhirng
chisama=> gii¥ hai NST twong ddng bat cap vdi nhau.

Ky sau I: cohensin doc hai cdnh NST bj bé g3y => hai NST twong déng tach nhau.
Nhuwng cohension & tam dong dwoc gilt lai bdi protein shugoshin=> ngdn can sy phan li ciia chromatid chi
em

Ky sau Il: cohensin & tam dong bi bé gay => hai NST chj em tach nhau.

9Y] Meiosis

3 Cohesin along chromosome Cohesin along chromosome ...but cohesin at the A shugoshin is degraded.
arms holds homolags arms breaks down, allowing centromere is protected Cohesin at the centromeres
together at chiasmata homologs to separate, .. by shugoshin. breaks down, allowing

. : . chrcmatlds to separate.

—_—

akdown Brea I-:dnwﬂenc
—ohesin of centrol

ng arms cohesin

Anaphase Il
Anaphase | 68




5. qua trinh gidm phan trong chu ky song clia ddng vat va thwc vat

Giam phan & dong vat.

(a) Male gametogenesis (spermatogenaesis) (b)) Female gametogenesis (ocogenesis)

[ Spermatogonia in the testes can [ Cogonia in the ovaries may either
undergo repeated rounds of mitosis, undergo repeated rounds of mitosis,
producing more spermatogonia. producing additional cogonia, or._.

@ Spermatogoniunm (2 ) C Oogoniure (2 )
A spermatogonium may enter prophase |, -..enter prophase 1, becoming
becoming a primary spermatocyte. primary ooCytes.

0 Primary spermatocyte (2 m) Primary oocyte (2 m)
Each primmarny ococyte completes meiosis |,
producing a large secondary oocyte and
a smaller polar body, which disintegrates.

o O secondary spermatocytes (1 /) Secondary oocyte (1) First polar body

..that then undergo
meiosis Il to produce two
haploid spermatids each. 4 }

The secondary oocyte completes meiosis
I, producing an owvum and a second
polar body, which also disintegrates.

Each primary spermatocyte
completes meiosis |, producing
two secondary spermatocytes_

Spermatids (1 ) COnvurm (1 Fad Second polar body

Turatio

In some animals, meiosis Il takes place |
after the sperm has penetrated the
secondany oocyte.

imto sperm.

1
/+, 2 soerm

& G
M
A/

Spermatids mature |

¥

A spermm and ovumn fuse at fertilization

2.20 Gamete formation in animals. Fygote (2r1) ltﬂ e
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Qua trinh sinh tinh:

Xay ra o tinh hoan, cac té bao sinh duc so khai — nguyén phan tao nhiéu té bao
sinh tinh.
té bao sinh tinh => prophase=> hinh thanh tinh bao so cap- telophase 1 => tao
hai tinh bao th cap.
tinh bao th& cdp — gidm phan 2- hinh thanh 4 tinh t& => phat trién thanh 4 tinh
trung.



Qua trinh sinh trirng: trong ndan té bao sinh duc so khai nguyén phan hinh thanh
nhiéu té bao sinh duc so khai con =>

. té bao sinh duc so khai: prophase I=> hinh thanh ndan bao so cap ,
=>telophase I=> hai loai té bao: ndan bao thtr cap chira phan I&n té bao chat, thé
dinh hudng thi nhat ( co thé co or khéng tiép tuc phan chia).

*  ndan bao tht cap => giam phan 2: => hinh thanh t€ bao ndan ( chira hau hét
té bao chat) + té bao dinh hudng thr 2
. => qua trinh sinh trirng: hinh thanh 1 trérng va 3 thé dinh huéng.

e Qua trinh sinh tinh dién ra lién tuc trong qua trinh ca thé duc phat trién.
e Qua trinh sinh trieng khong lién tuc: prophase | : trudc khi sinh.

. khi truéng thanh= > hormon kich thich: 1s6 té bao tiép tuc giam phan 1: tao
noan thu cap.

. khi cé tinh trung xAm nhap vao v ndan => giam phan 2 dién ra => day thé
dinh huwdng khoi trieng, nhan trieng phirc hop nhan tinh trung => hop tw



| giam phan & thuwc vat

KB Through meiosis, the
diploid (2n) sporophyte
produces haploid (1n)
spores, which become

the gametophyte. 97,
e gametop ,‘e sis | "N’(d e
\, J /-_ »
@ (0) Spores Q gamete \ ° . B3 Through mitosis,

| the gametophytes
produce haploid
gametes. ..

Gametophyte (haploid, 1)

Sporophyte (diploid, 2n) 1 !

ok

-"., 'TA' | ngote@ Ei _that ;Lgé_c_i'drmg“
- i\ '\ry ‘ fertilization to form
ST/ A\ —:
i | ij! v

a diploid zygote.

-Chu ky séng thuc vat: hai giai doan
-Giai doan thé bao tlr 2n: giam
phan hinh thanh thé bao tir n
-Giai doan thé giao tir n: bao tlr n
nguyén phan hinh thanh giao tw
n.

-Thuc vat co hoa:
-Giai doan bao t: toan bo cay
-Giai doan giao ti: ton tai & 1 vai
thé bao trong thé bao tur.
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(@)

gy
|' ‘ | Stamen

e ——
A
A

v
@

@ Microsporocyte
@ (diploid)

——— l' nucleus
< ¥ I/
5 ( ' @ Pollen
/ grain
\'3:,;\ Haploid

Haploid generative

tube nucleus

Flow l

Pollen tube

Diploic Two haploid

Four microspores
(haploid)

——sperm cells

Haploi

(c)

Endosperm,
(triploid, 3nm) -

13 The other sperm cell fuses |
with the binucleate cell to [
form triploid endosperm.

ictlon In flowering plants.

Hinh thanh hat phan

-Nhj hoa — bao phan — chira té bao
me hat ohan => gidam phan =>4
tiéu bao tur.

-M0éi tiéu bao tl - nguyén phan 1-
té bao hat phan : hai nhan, nhan
sinh san, nhan éng phan

-Nhan sinh san — nguyén phan- hai
tinh tu

-Thu tinh:
-1 tinh ttr x tri’ng => phoi
-1 tinh t&r x nhan cuc => phoi
nhd.
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uniy one 5.{

sUrvives
Ilr l

II\ { ) (b) < @
@ \'Iﬁ i =
\)) Pt )| | 2 nuclej -

Ovary 43U l
- /o
4 puclei |*

Megasporocyte '
(diploid) * @ |/ — e
8 nuclei
'h
M
In ‘ B
Four megaspores I Division nf_x__ -
(haploid) Q cytoplasm

| e _
Polarft |
ae=—E
nuclei “~==__ -
-""-—\.._‘.- e,

Double fertilization
=== takes place when the
twio sperm cells of a
pollen grain enter the
embryo sac.

8 Cne sperm cell fertilizes ‘
the egg cell, producing
—==—— a diploid zygote.

Embryo (diploid, 2m

Suw hinh thanh noan
-Bau ndan: dai bao t&r 2n=>
giam phan : 4 daibaotu: 1
sOng- 3 chét
-Dai bao t& - nguyén phan 3
lan => té bao mang 8 nhan.
-Phan chia té bao chat:
-1 té bao trirng
-1 té bao cuc
-2 té bao kém
-3 té bao ddi cuc
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lv. MOt so cau hdi co ban:
Cau 1: M6t nha sinh hoc dém trong thi trudng kinh hién
vi 160 té bao ky trung gian, 60 té bao ky dau, 2 té bao
tién gilra, 2 té bao ky gilra, 7 té bao ky sau, 5 ky cudi,
néu chu ky té bao 1a 24 gio, hay xac dinh thoi gian
trung binh cua tirng ky.

SO té bao tirng ky x 24h/tbng sb té bao trong thj trudng



Cau 2: quan sat hinh vé& sau, xac dinh té bao dang phan chia & giai doan

nao? so lwgng NST cua loai

¥ N < 2
;fé :‘\;ﬁ,ﬁ ﬂ.i(:-"d' ‘:\’:‘x\i\, *:“:E :&t

A7
K2 DY (e
'.. ¢ =) l\\‘g ';/j ) l%}: _;j "i

Cau 3: Do lwvgng DNA trong té bao nhu sau:

-

Amount of DNA per cell

3.7 pg 7.3 pe 14.6 pe
Cwy
Prophase 1
s,

F-:;ll-::-wing telophase Il and cytokinesis
Aaanaphase 1
Metaphase 11
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Cau 4: Trinh bay hau qua ctia dot bién sau:

a.Khong hinh thanh cohension trong giai doan dau ciia nguyén
phan.

b.Shugoshin bién mat trong qua trinh giam phéan

c. Shugoshin khong bi bée gay sau anaphase |l

d.Enzym separase bj thiéu

Cau 5: Rudi giam co 2n=8, rudi nha c6 2n=6. loai nao cd sy da dang
di truyén nhiéu hon tai sao?

Cau 6: Té bao sinh dudng ctia nguwa cé 2n =64, xac dinh so lugng NST va ADN
trong cac té bao: sinh tinh, thé dinh hudng so cap, ndan so cap, tinh ti th
cap
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A\ Cau 7: quan sat hinh bén cho bién thong
\ [ e o L SN S g : AR E
U e o tin di truyén o thé dinh hudng tha nhat

."’-’--
\ Oogonium (2n)

—| [ va ndan th& cap co giong nhau khéng?
Primary oocyte (21) Tai Sao'
et leienzs Thong tin ditruyén o the dinh huong

) th& hai c6 gidng vadi trirng (ovum ) khong

Secondary ococyte (1#) First polar body . ?

The secondary oocyte completes meiosis ta I S a O H
II, producing an ovum and a second *

polar body, which also disintegrates.

Owvum (1 k) Second polar body

[ In some animals, meiosis Il takes place

after the sperm has penetrated the

secondary oocyte.

Ciu 8: khdang 80-90% sy bat thudng vé NST & ngudi la do NST bj 16i trong
qua trinh sinh trirng . Hay giai thich vi sao NST bj 16i phan bao & gidi cai
nhiéu hon gidi duc.
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Cau 8: néu khdng cd trao ddi chéo, hay xac dinh ty |& genom giéng nhau gilra
a. BA va con B. me va con C. haianh chiem ruot
d. Anh chi em cung cha khac me.

Cau 9: ong duc co n NST, ong cai 2n NST. Trieng dugc thu tinh sé hinh thanh ong cai,
trirng khong duoc thu tinh hinh thanh ong duec.

Trinh bay quad trinh tao giao tlr cda ong duc, sy da dang cdia quan thé ong phu thudc
vao diéu gi?
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