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SU TU NHAN POI ADN



SINH TONG HOP ADN: SU TU NHAN DOl ADN
Cac diéu kién xay ra

Céc lién két H2 gilia hai mach phai bj pha vé
Phai c6é du 4 loai deoxyribonucleotide
triphosphate (dJATP, dTTP, dGTP, dCTP)
Phai cé doan mdi (primer) dé bat cap vdi
mach khudn

Tong hgp trén mach khudn dién ra theo
huéng 3’ > 5’

Cé su tham gia clia nhi€u Enzyme dac hiéu:
Topoisomerase,helicase, ADN polymerase |
va lll, ligase; va mot sO protein dac hiéu khac



DIEN TIEN QUA TRINH SAO CHEP ADN
Giai doan khdi su

Protein B nhan biét diém géc, gan vao
Théo xoan tai diém géc bdi Topoisomerase
< Topois | —» thdo xo4dn 1 mach

= Topois Il - thdo xoan 2 mach

Helicase cat dut lién két H2, tao nén 2 chac

ba tai ban & hai bén diém gdc. Helicase hoat
dong sudt chiéu dai ADN doc theo mach khuén

Cac mach da dudgc tach rGi dugc protein SSB
(single strand binding protein) lam cang

manh tao diéu kién cho viéc sao chép dugc

de dang Mo hinh trén E. coli



DIEN TIEN QUA TRINH SAO CHEP ADN
Giai doan kéo dai

Tong hgp moi (primer): méila 1doan mach RNA
# 5-10 base, nhd phuc hgp primosome gom nhiéu
protein va enzyme primase

Tong hgp mach mai béi ADN polymerase lll (lién
tuc trén mot mach khuén va gian doan 6 mach
kKhudn kia)

« ADN pol lll chi cé thé t6ng hop mach ADN bang cach ndi
dai & dau 3’'OH clia mot moi da bat cap san trén mach
kKhudn

« Trén mach khuén 3'5’, mach mdi dugc téng hgp lién tuc —
mach t6i, mach dan (leading strand)

«  Trén mach khudén 5’3’, mach mdi dugc téng hop khéng lién
tuc —» doan Okazaki 100-1000 cap base, goi la mach cham
(lagging strand)

Mo hinh trén E. coli



DIEN TIEN QUA TRINH SAO CHEP ADN

OVERALL TOPOISOMERASES
DHRECTION OF
REPLICATION

Nl

SINGLE-STRAND
BINDING PROTEINS

HELICASE

DNA DNA polymerase

POLYMERASE :
on leading strand

RMA
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DA
POLYMERASE
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DIEN TIEN QUA TRINH SAO CHEP ADN
Giai doan két thuc

Moi ARN bi phan hiy b&i RNAse H.
Cac 16 hong sé dudc |dp lai nhd ADN
polymerase |.

Enzym ligase ndi tat ca cac cho gian
doan.

Mo hinh trén E. coli



DIEN TIEN QUA TRINH SAO CHEP ADN
Siia sai trong sao chép

ADN polymerase | va lll c6 2 hoat tinh:
polymer hoa va exonuclease 5’-3’ va 3’-5’
Trén dudng di chuyén, néu gap Nu lap sai,
ADN polymerase sé Iui lai cat bo theo
hudng 3’-5’

Mo hinh trén E. coli



~SU SAO CHEP ADN
O TE BAO EUKARYOTE

Kha giong & Prokaryote.
Cdé 5 loai ADN polymerase va nhiéu
protein chuyén biét tham gia.



SU KHAC BIET GIUA QUA TRINH TU NHAN
POI ADN O PROKARYOTE VA EUKARYOTE

PROKARYOTE EUKARYOTE

Toc do nhanh (50000 *Toc d6 cham hon (3000
nu/phut). nu/phut).

*Chi ¢6 1 diém khéi sw sao | *Khodng 500 ori (twong rng
chép (ori). 500 don vi sao chép).

*Co ché don gian hon. *Phurc tap hon.

*C6 3 loai ADN *CO 5 loai

polymerase tham gia




SINH TONG HGP ARN
( SU PHIEN MA)



SINH TONG HOP ARN

ARN di truyén: Su phién ma ngugc
(Reverse transcription)

ARN - CADN - ARN

ARN khoéng di truyén: Su phién ma
(Transcription)



QUA TRINH PHIEN MA
Nguyén tac chung

Chi thuc hién trén 1 mach ADN

ARN dudgc tong hop theo hudng 5’ — 3’ nhd
tdc dung ctia enzym ARN polymerase phu
thuéc ADN



QUA TRINH PHIEN MA
Nguyén tac chung

Montermplate strand

Ribonucleotide

Template strand

I
-
Direction of transcription




PHIEN MA O PROKARYOTE
Giai doan khdi dong

ARN polymerase nhan biét va gan vao trinh
tu khéi dong trén mach khudén nhé nhan to
khéi dong (c: sigma)



PHIEN MA G PROKARYOTE
Giai doan kéo dai

Do tdc dong clia nhan t6 kéo dai, khi ARN
dat dudc chiéu dai # 8 rNu

ADN thao xoan lién tuc (khodng 17 Nu)
theo hudng 3'-5’ trén mach khuon

Mach mdi dugc téng hgp theo huéng 5'-3’
b&i tac dung clia ARNpolymerase dong thdi
tach dan khdéi mach khuén (trir 1 doan gom
khoang 12 rNu)
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PHIEN MA G PROKARYOTE
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PHIEN MA G PROKARYOTE
Giai doan két thuc
05

ARN polymerase duing phién ma, tach khoi
mach khudn khi di chuy&n dén vi tri két
thuc (vung terminator).

Sdi ARN tadch han mach khuén



PHIEN MA G PROKARYOTE
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PHIEN MA O EUKARYOTE
Pac diém
05
Co6 3 loat ARN-polymerase:
— ARN-polymerase I: tham gia vao qua trinh
phién ma rARN 18S, 5,8S ,28S
— ARN-polymerase II chiu trach nhiém tong hop
mARN
— ARN-polymerase III: giap phién ma tARN va
rARN 3S
mARN chira thong tin cua 1 gen



PHIEN MA G EUKARYOTE
Pac diém
05
* Qua trinh phi€én ma phtrc tap:

— Ban phién mé dau tién (tién mARN) chua duoc
sﬁ:,dung truc tiép ma phai qua qua trinh ché
bi€n (trueong thanh).

— Giai1 doan trudng thanh:

e gan “chop” (cap) 1a 7-methylguanosine
» gan “dudi” polyA dai 100 — 200 Adenine
e Cat bo cac intron, ndi cdc exon lai



PHIEN MA O EUKARYOTE
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PHIEN MA O EUKARYOTE

 Giai doan khoi dong

Cac nhan to tham gia khéi dong:

TF 11 D: nhan biét & gan vao vi tri
khot1 dong ¢ promoter

TF Il A: gan vao TFII D

TF 11 B gidp ARN-polymerase gin
vao phtrcchop TFIT A -TFII D

TF 11 F gan ARN-polymerase vao
promoter

TF 1T E cho pheép kho1 dong su phién
ma

TF 11 H: st dung helicase dé tach
ADN va stra sa1 ADN

1 ATP str dung dé tach 2 mach don

start ot transcription
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TATA baox
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PHIEN MA G EUKARYOTE
Giai doan kéo dai

mARN dudgc téng hgp ti mach khudn theo
hudng 5°-3’ nhd nhan t6 TFIl S



PHIEN MA O EUKARYOTE
Giai doan két thuc

Su phién ma két thic trudc diém gan dudi
poly A
mARN tach khoi mach khudn



PHIEN MA G EUKARYOTE
Qua trinh truédng thanh cla tién mRNA

Gom 3 giai doan
Gan ma chup (Capping) vao dau 5’
Géan dudi poly A vao dau 3’
Cat xén (Splicing)
® | 0ai bd cac intron, ndi cac exon lai

* Pudgc thuc hién bdi cac phan ti ghép noi
(spliceosome)



RNA transcript (pre-mRNA)
5 EersE—
Exon 1 Intron Exon 2

o Protein —&£ (] | P
SRNA | Other proteins |
snRNPs (small nuclear / Cic snRNPs két hop tao
ribonucleoprotein) — protein v ra 1 phirc spliceosome,
con nhdn biét intron, ciu tao . nhdn biét trinh tw cit
Spliceosome

boi RNA va protein trong il trén intron
nhén |
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Spliceosome hoan
chinh cat bo intron

Qua trinh cit

xén mRN
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bac trung phién ma

L B
Polycystronic (Vi khuén) Monocystronic (TB ¢6 nhan)
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PHAN BIET QUA TRINH PHIEN MA
GIUA PROKARYOTE VA EUKARYOTE

« Prokaryote:
— Khong c6 giai doan tién mARN
— 1 loai ARN-polymerase tong hop tat ca loai ARN
— mARN chira nhiéu cua nhiéu gen
» Eukaryote:
— mARN qua 2 giai doan: tién mARN va mARN truéng thanh
— mARN co cap 7-methylguanusine ¢ 5° va dudi polyadenine ¢ 3’
— Tién mARN duoc loai b intron va ndi cac exon (splicing)
— 3 loa1 ARN-polymerase:
« ARN-polymerase II: tong hop mARN
* ARN-polymerase I, III: tong hop rARN, tARN va ARN khéc.
— mARN chira thong tin cua 1gen




SINH TONG HGP PROTEIN



SINH TONG HGP PROTEIN

GEN Phiénma  mARN Glimd  pporTpiN

Transcription Translation

Qua4 trinh Sinh tong hgp protein 1a ban chat
hoa

hoc cia qu4 trinh truyén thong tin DT tif Gen
dén

Protein dé biéu hién cac tinh chat cua t& bao
va

co thé.



GIAI MA = DICH MA
PAC PIEM CHUNG

JDugc thuc hién bdi cac ribosome
1 Trén 1 mARN cé thé c6 nhiéu ribosome hoat
dong -> Polysome
3 Rb gom 2 subunit (Sub):
= LLén ( Sub L)
= Nho ( Sub S)
JTrén Rb ¢c6 3 vi tri: A,PE




GIAI MA = DICH MA
PAC PIEM CHUNG

; -~

Ribosomes

?
A

Polysome



Ribosome
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GIAI MA = DICH MA

PAC PIEM CHUNG
Q0 Prokaryote va Eukaryote déu gom 3 giai
doan:
dKhoi su
JKéo dai
dKEt thic
2 subunit cua Rb:

dKhi chua hoat dong giai ma -> tach roi
AdKhi gidi ma -> két hgp lai

AThuc hién theo huong 5’->3’

JCac Rb tao day polysome




DIEN TIEN QUA TRINH GIAI MA
CHUAN Bl

Gom 2 budc:

(1 Hoat hoa a.amin:

Acid amin lién két v4i tARN dic hiéu nho su xtc tac cia enzyme
aminoacyl-tRNA synthetase va ATP tao thanh phirc hop aa-tARN

aa + ATP - aa-AMP + PP, (pyrophosphate)
O Lién két acid amin vao tARN :

aa-AMP + tRNA = aa- tRNA + AMP

KQ: Tao phuc hgp Aminoacyl-tRNA



Aminoacy - tILN Asynthetase

Amino acid
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DIEN TIEN QUA TRINH GIAI MA
GIAI MA TAI RIBOSOME

dGiai doan khgi su
Pic di€m chung:
- C6 3 nhan to IF: IF1, IF2,IF3
- D4u hiéu bat dau 1a codon AUG
Co 2 loai tRNA mang methionine :
1. tRNA met k&t hgp v6i codon mé dau AUG

2. tRNA met k&t hgp v6i codon AUG nam giira
phian tov mRNA



DIEN TIEN QUA TRINH GIAI MA
Giai doan khoi su

IF-1: gan vao sub S, ngin khong cho
subS ké&t hgp véi sub L, ting cudng hoat
dong cua IF-2 va IF-3

IF-2: Phit hién codon mé dau, két hgp
v6i GTP, lam dé dang qua trinh két hgp
fMet-tRNAfMet.

IF-3: gan vao subS, ngin khong cho
subS két hgp véi subL.



DIEN TIEN QUA TRINH GIAI MA
Giai doan khgi su

Pic diém chung:

Aminoacyl -tRNA synthetase dac hleu da gan Methionine vao
tRNAi™€! tao thanh Met- tRNA™et,

. Subunit S (30S) hinh thanh phic h¢p véi Met- tRNAi™ nh¢ vao cac
nhan t6 khéi dong.

. Mot trinh tu dac biét trén 30S trén mRNA (trinh ty Shine-Dalgarno
hay

trinh tu SD ~3-9 Rnu ) dugc nhan dién bai trinh tu anti SD thudc sub S.
Nh& vay codon mé dau AUG dugc chuyén chinh xic vao vi tri mé dau.



DIEN TIEN QUA TRINH GIAI MA

Giai doan khgi su

IF1 va IF3 lién két véi :
chuan bi cho su g1a1 ma.
[F2 lién két véi phite hgp Met-
tARN i1fMet va nang lugng la

, tao phid’c hgp Met-tARNi™et-
IF2-GTP. Phiic hgp nay dén gian
vao vi tri P trén subS .
GTP dugc thuy phan thanh GDP va
Pi, giai phéng ning luong dé tach
cac nhan t6 md dau khoi phitc hop.
Met-tARNi™t lién két vao codon
AUG tai vi tri P.
Sub L dén lap rap voi Sub S, giai
doan khi dau hoan tat.

GTP

Subumnit

-1

1) +IF:2] + [IF3



DIEN TIEN QUA TRINH GIAI MA
Giai doan kéo dai

Tuong doi don gian va mang tinh l3p lai

= 1 Aminoacyl-tARN k& ti€p dén bit cip bd sung véi
codon tai vi tri A nho 1 nhan t6 kéo dai EF
(elongation factor)

= 1 lién két peptide dugc hinh thanh gitta a.a ¢ vi tri
P va a.a ¢ vi tri A bdi enzyme peptidyl transferase

= tARN(met) ¢ P dugc giai phong

* Qua trinh dugc Lip lai lan lugt qua cdc codon con
lai tao thanh chuoi polypeptide

* Giai doan kéo dai cham diit khi Rb dich chuyén
dén ma két thuc
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DIEN TIEN QUA TRINH GIAI MA
Giai doan két thic

= 1 nhan t6 két thic (termination factor -
TF) nhan biét ma két thic

= Cac nhan t6 phéng thich (releasing factor —
RF) sé giai phong tARN va chudi P.

Rb rdi khéi mARN, 2 subunit tdch doi ->
qua trinh giai ma két thic



DIEN TIEN QUA TRINH GIAI MA
Giai doan két thic

+ RF. 1 or 2 plus
RF3-GTFP

GDP + p; ar‘jp eptidyl-tRNA cleavage

e/‘) o
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PHAN BIET QUA TRINH GIAI MA
GIUA PROKARYOTE VA EUKARYOTE

Ribosome -nhd hon -I6n han
-Rb 70S gobm 50S (rRNA | -Rb 80S gom 40S(rRNA 18S)
23S, 5S) va 30S (rRNA va 60S (rRNA 5S, 28S,
16S) 5,8S9)
aa dau tién N-formylmethionine Methionine

Tin hiéu giup Rb
nhan biét chinh
xac ma mé dau

Trinh ty Shine-Dalgarno
(trinh ty giau purin) trudc
codon md dau AUG

Ving 5’ nam gitia AUG md
dau va mi m’G

Yéu td md dau

3 yéu to: IF-1, IF-2, IF-3

6 yéu to: elF1 — elF6

Yéu to két thuc

3 yéu t6 chinh

1 yéu to

MRNA

La 1 polycistron

La 1 monocistron

Khéngian va thdi

gian

Phién ma va dich ma dién
ra dong thoi

Phién ma dién ra trong nhan
truGc, dich ma dién trong
té bao chat - sau
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