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GEN — MA DI TRUYEN — NHAN DOI ADN
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l. GEN
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I"Illqﬂh_ PIF‘I-IN —_— \ A ? A ?
1'-— - lD e ? La mot doan cua phdan td ADN mang
i) ) thédng tin mé héa cho moét chudi
Protein A Frotein B VAR R

polipeptit hay mot phan td ARN.
b. Gen céu triuc gom:

Mach ma géc 3 5'
- EL

Mach bd sung 5

c. Phan logi gen:

Gen khéng phdn mdnh: sinh vat nhdn sc cé vung ma hda lién tuc.

- Gen phdn manh: phan Idn sinh vét nhdn thuc cé vung mad héa khong lién tuc
gom éxon (md hda) va intron (khéng ma héa). [Gen phdn mdnh chi cé & sinh
vét nhdn thuc, nhung khong phdi tat cd cdc sinh vat nhén thuc déu cé gen

phdn mdnh]
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Ving ma hba
Mach gic = .
ADN I —
Mach b sung = Ving didu hoa Ying ket thac ©
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1. MA DI TRUYEN

Dac diém

- Poc tu 1 diém xac dinh theo
tung bd ba (khong géi lén
nhau).

- Pho bién (tat ca cac loai déu
cé chung 1 b6 ma di truyén, tru
mot vai ngoai lé).

- Dac hiéu (1 boé ba chi ma hoa
1 loai axit amin).

- Thodi hoad: nhiéu b6 ba khac
nhau cung ma hoa cho 1 loai
axit amin.

0 Cac bdé ma::

-Cc6 64 b6 ma trong doé co 61
bé ma& ma hda aa (3 ADN: triplet
: ARN:codon)

-1bd ba md dau (AUG) : Quy
dinh diém khdi dau dich m3,
quy dinh axit amin (nhan sd la
foocminmétionin ; nhan thuc la
métidnin)

-3 bd ba két thuc (UAA, UAG,
UGA) : tin hiéu két thdc qua

trinh dich ma.

-2 b6 bamalbd chi ma hoda
duy nhat 1 loai aa: (AUG, UGGQG)

Trinh tu s3p xép cac nuclédtit

trong gen quy dinh trinh tu
sap xép cac axit amin trong
protéin.

e Triplet bd ba trén ADN

e Ma sao bo ba trén mARN

e P6i ma bd ba trén tARN
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NHAN POl ADN

e Qud trinh nhan déi cta ADN (pha S, ki
trung gian, nguyén tac bdé sung va
ban bao todn)

* Budc 1. Thdo xoan: enzim thdo xoan 2
mach don ADN tdch ra tao nén chac chir
Y 16 ra 2 mach khuén ( 3'-OH; 5'P)

* Budc 2: Téng hgp mach mdi

ADN polimeraza s dung g mach lam
khuoén tong hgp nén mach mdi theo
chiéu 5'-3'

- Trén mach 3'-5" mach bd sung dugc

tong hop lién tuc.

- Trén mach 5-3" mach bd sung dugc
tong hgp gidn doan, tao nén cdc Okazaki,
nhd enzim ligaza ndi lai.
Poan moi nhiéu hon doan okazaki la 2.
* Budc 3: 2 phan t&r ADN con dugc hinh
thanh, gibng nhau va giéng me.

e ADN ty nhén déi theo nguyén tac ban

bdo tdn va b sung.

DMNA primase

DNA ligase RNA primer

DNA Polymerase (Poba)
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DNA Polymerase (Pold)
Helicase

Single strand,
Binding proteins
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CO CHE DI TRUYEN

PHIEN MA

* Phién ma: tong hgp ARN trén mach khudn ADN.
- ARN théng tin (MARN): lam khuén cho dich mé;
- ARN van chuyén (tARN): mang aa dén riboxom th
- ARN riboxom (rARN) cling protein tao riboxom;

* Coché phién mé:
- ARN polimeraza bdm vao vung diéu hoa khéi dau
phién ma&. ARN polimeraza trugt trén mach géc
chiéu 3’ - 5" tdng hgp mach mARN chiéu 5’ - 3’
(nguyeén tic bé sung) ( A-T; G-X). DBén cudi gen,
enzim gap tin hiéu két thac thi ngirng phién ma, 2
mach don déng xoan lai.
* SVNS: mARN s truc tiép ladm khudn téng hgp
protéin.
* SVNT: mARN sau phién ma, cat intron néi exon lai
tao MARN réi tham gia dich ma & té bdo chat.

DICH MA

» Dich ma@: I& qua trinh téng hgp protéin
1) Hoat héa aa:
aa + ATP + tARN X aa — tARN
2) T6ng hgp chubdi polipeptit:
- M& dau: Riboxom gén véi mARN (gan bd ba mé
dau) va di chuyén dén bd ba ma dau.
- Kéo dai chubi polipepitit:
+ aal - tARN + riboxom K lién két peptit dau tién
hinh thanh aa md& dau va aal.
+ Qud trinh cu tiép tuc dén khi gap b ba két thac
cua mARN thi dirng lai.
- Két thac:
+ Riboxom dén bd ba két thc thi dirng, hai tiéu
phan téach ra.
+ aa md dau dugc enzim dac hiéu loai bd va giai
phéng chubi polipeptit.

dich ma

mARN /2w Pratain ——— Tinh trang



Piéu hoa hoat ddng gen
Cau tuie Qperon Lac

:- R T 0 z Y A
Gen diéu hoa-J Ving khoi Ving van Gen céu tric (Z, Y, A,...)
(R) téng hop déng (P) Ia hanh (0) mang théng tin quy dinh céu tric
nén protéin (¢ vi ti ma la v tri clia mdt chudi pdlipeptit.

ché. Gen R enzim ARN twong tac

khéng nam pblimeraza véri  protéin
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DOT BIEN GEN

a. Khai niém : D6t bién gen 13 nhitng bién do1 trong
cdu tric cia gen. Dot bién gen thuong hién quan to1 mot
cap nucléotit (goi 1a d6t bién didm) hodc mot s0 cap
nucléotit xay ra ta1 mot diém nao do trén phan tir ADN.
® Cac dang dét bien diém : Mat, thém, thay the mot
hoic mdt sb cap nucléotit.
® Nouyven nhian : Do anh mrong cua cac tac nhan hoa
hoc, vat 11 (t1a phong xa. t1a tir ngoai ...), tac nhan sinh
hoe (virat) hoice nhitng roi loan sinh li. hoa sinh trong té
bao.
b. Co ché phit sinh chung
- Pt bién diém thuromg xay ra tren mot mach dwdr dang
tién d6t bién. Dudi tac dung cia enzim sira sai nd co thé
trdy vé dang ban dau hoic tao thanh ddt bién qua cac lan
nhan d61 tiép theo.
Gen —» tien dot bién gen — dot bién gen

c. Hiu qua

+ P)6t bién gen co thé co hai, ¢o lgt hode trung tinh doi
v mot the dot bién. Mike d6 c6 loi hay co6 hai cua dot
bién phu thude vao to hop gen, didu kién méi tnrr:mg

+Khang dinh phan 16n dot bién diém thuong vo
hai.
d. Y nghia : D6t bién gen 13 nguon nguyén lidu so cap cia
qua trinh chon gidng va tién hoa.
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NHIEM SAC THE

Hinh thai Nhiém Sic Thé

- Nhin r& nhat & ki gitta nguyén phan dudi kinh hién vi
vi né co xoan cUc dai gom 2 cromatit dinh nhau &

tém dong.

- Céc lodi khac nhau vé s6 lugng, hinh dang va cau
trac NST .

- NST gOm hai loai: NST thuOng va NST gidi tinh.

- Trong t€ b&o sinh du@ng 2n, trong giao I (n).

i i

Ciu truc N

P o

Nucléoxom: 8 phéan tr
protein histon bao quanh
bdi 146 cdp nu quan
quanh 134 vong.

Cdc nucleoxom ndi v4i
nhau 15-100 cdp tao sOi
cO ban (1Inm).

Sgi cO bdn xoan lan 1tao
s@i nhiém sac (25-30nm);
xodn lan 2 tao Ong siéu
xodn (300nm), xoan lan 3
tao cromatit (700nm).
Cau tric cubn xoan lam
cho NST ngan di, thuan Igi
cho phan li va t6 hgp cdac
NST trong phén bao

ADN
(duting kinh 2 nm)

M3&i nucl&dxém gdm
8 phan t histén
duge quén quanh bdi

1% vong xodn ADN

chudi nuclétxdm
(s0i cd ban,
dudng kinh 11 nm) |

{Khodng 146 cgp
© nuclébtit)

Mic xodn 3
(siéu xodn,
dudng kinh 300 nm)

MUe xoén 2
{sof chat nhidm séc,
dudng kinh 30 nm)

Crématit
1 (duong kink 700 nm)

Hinh 5.2. Cdu truc siéu hién vi clia NST & sinh vat nhén thuc




DOT BEN CAU TRUC
NHIEM SAC THE

DO bién cau trie NST 1a dot bién trong cau truc cua NST' ; thwe chac dot bién cau
wruc la sw sap xép lao cac gen (rén va giira cac NST.

DOT BIEN LAP DOAN
- i oy tro e et e iéa i

-Mot doan NST nao doé cé thé lap lai
maot hay nhi¢u lan, lam (ang s6
lwong gen; mat can bang trong hé
gen; lam tang hodce giam cwong do
biéu hién caa tinh trang
( Ruoi giam 1ap doan 2 Ian (rén NST
X bién ruéi mat 16i thanh mac det; &
dai mach lam tang hoat tinh cua
enzim amilaza san xuat bia

DOT BIEN CHUYEN DOAN
¥

-Hinh thanh loai méi trong tién hoa
- Dién ra wrén cung 1 NST hodc giira
2 NST khong twong dong ((wo'ng
dong hoac khong twong dong) lam
thay doi nhom gen lién két.

- Hau qua: chuvén doan 16'm hoac
mat kha nang sinh sian; chuvyén
doan nho khong giay anh hwong;
ngwoi ta van dung dé chuyén nhom
gen mong muon ar NST cua loai nay
sang \ST cua loai khac. (Chuvén
gen ¢o dinh nito’ cta vi Khuan vao
hwong dwong dé tao ra hwong
dwong co lwong nito’ cao trong dau)

DOT BIEN DAODOAN
-
— hinh thanh loai méi trong tién hoa
~MOt doan \ST bi dwt ra quav 1800
roi gan lai & vi wri cii (chwa hoac
Kkhong chwra tam dng).
- Lam thay déi trinh «w phian bo gen
(rén NST; icanh hwong dén sire song
co’ thé vi vat chac di aruyvén khong bi
mag; (ao ra sw da dang giira noi
wrong loai.

DOT BIEN MAT DOAN
- Dung dé xdac dinh vi tri gen trén NST
-Macmot doan nao do trén NST, lam
giam so lwong gen, mat cian bang gen;
gav chét doi voi thé dot bién.
- Dé loai khoi NST nhirng gen khong
mong muon co thé gay dot bién mat
doan nho.
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DOT BEN SQ LUONG
NHIEM SAC THE

BCHBOL i
|

‘hé ludng bdi binh thutmg (2n)

‘hé khéng (2n - 2)
Lim thay dsi 86
0 nw?é A&do
dz hé mét kép (2n -1 - 1) H“ ““ n “
[ J o )

mit s cp NST == AR m
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CAC DANG DPOT BIEN LECH BOI

THE MOT THE BA THE KHONG
2N -1 2N + 1 2N -2
Co ché: Co ché: Co ché:

e roi loan phéin bao e roi loan phan bao e roi loan phin bao
1am motc cap \ST lam mot cap \ST lam motc cap NST
wrong dong khong wrong dong khong wrong dong khong
phan li tao ra giao phan li (ao ra giao phan li tao ra giao
(i thiéu 1 chiée i thira 1 chiée NST (i thiéu 1 chiée NST
NST(n1) (n+1) (n1)

e giao trn-1 két hop e giao ar (n-1) két e giao tr (n-1) két hop
v@i giao tir binh hop vai giao tr v@i giao tr (n-1)
thwong n tao thé binh thwong (n) cung cap do tao thé
mot ( thiéu mot (20 thé mot ( thira Kkhong ( thiéu mot

nhi¢m sic thé) mot nhié¢m sac thé) cap nhiém siac thé)



& — &
®OT BIEN DA B&L
1. Tu da boi: cung loai.
- SU tang s6 nguyén lan bo NST don boi
cua loai (3n,4n,5n,...). Dot bién da boi
chan (4n,6n,..) hodc dét bién da béi 1&é
(3n,5n,...).
e Co ché

+ Trong nguyén phan: thoi vé sac
khéng hinh thanh (do consixin)
+ Trong giam phan va thu tinh: su
khéng phan |i NST tao ra 2n; su thu tinh
cUa 2 giao tu 2n tao ra giao tu 4n (tu
bdi) va véi giao tU n thanh thé 3n (tam
bo6i)
2. Di da boi: hai loai khac nhau
Ca ché: hinh thanh do lai xa va da
hda. --> tao thé song nhi boi
Vai tro: cung cap nguyén liéu cho tién
6a, gép phan hinh thanh loai mdi.
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