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. Sd ludc cac yéu to di truyeéen
. S lugc DNA va RNA
So lucgc gene
. Sd ludgc bo gene nguai
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- Sao chép DNA
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1. SO’ LU'OC CAC YEU TO DI TRUYEN
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Cac yéu to di truyén

e Cacyéu to ditruyén tir doi cha me sé duoc truyén qua doi
con chau

* Nhitng yéu to di truyén co ban bao gom:
— Nucleic acids (DNA, RNA)
— Gene
— Nhiém sac thé
— V...
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Cell/Nucleus

Chromosome

DNA

Gene
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2. SO LUQC DNA VA RNA
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DNA la gi?
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DNA la gi?

TONG QUAN:

* DeoxyriboNucleic Acid = DNA

e Giltr thong tin di truyén cua té bao va co thé
sinh vat

e Thong tin ma hda va biéu hién cdia nhirng
protein can thiét cho sinh vat

* DNA =gene?



Cau truc DNA

Watson and Crick’s model:

e Chuoi xoan kép (double Sugar Phosphate

. Backbone ;

stranded helix) :

* Song song nguwoc chiéu C o8 Nitrogenous N
Bases X

(antiparallel)

e Sugar-phosphate
backbone & phia ngoai
(dién tich am) e SRR

e Base ni-to ¢ phia trong,
bat cdp bd sung theo luat
(A-T) (C-G)

Minor Grogve
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DNA: Bat cap bo sung

5' end (a) Polynucleotide, or
nucleic acid

PN Nucleoside
° A
- h |
Nitrogenous
base
(0] 5'C
-0 IliI> (6] \CH
| 2 8
o-
Phosphate 5. )
M . group Pentose
S sugar

(b) Nucleotide

3'end
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DNA: nucleic acid

Lam thanh tir nhiéu
nucleotide

Cau tric nucleotide?

Lién két phospho —
phosphodiester bond lién
két cac nucleotide khac

nhau tao thanh mot soi
DNA

Cac base ni-to khac nhau
lién két hydro v&i nhau
theo luat bat cip b6 sung
(complementary base

pairing)
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DNA: Bat cap bo sung

Cac base ni-to: adenine, guanine,

thymine va cytosine

— Purine: 2 vong, Pyrimidine: 1 vong
— Bat cdp bd sung, purine — pyrimidine

— A-T(2lién két hydro)
— G-C(3lién két hydro)

Pyrimidines

NH3 O
S L on
NglkcH HNERRC”
" W
O/ SN O/ SN
H H
Cytosine Thymine (in DNA)
C T
Purines
NH, O
L !
N N
y ~C7 SN 4 N7 ONH
. W
N—“~NNZ N—YN\Z “\NH,
H H
Adenine Guanine
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Hydrogen bond
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Phan loai DNA

 DNA do6c ban (single -
copy DNA)

— 45%, it exon, nhiéu intron
va DNA xen ké

 DNA lap (repetitive DNA):
55%

— DNA Idp lai rai rdc: Cac yéu
t6 rai rac co kich thudc
ngan & Cac yéu to rai rac
co kich thudc dai

— DNA vé tinh (satellite
DNA): alpha, tiéu vé tinh, vi
vé tinh, khdng ma hoda

Chromosome <

~

+—— Telomere

{Contain satellite DINA)

4+— ERepetitive DNA

4+— Centromere

{Contain satellite DINA)

+— Telomere

(Contain satellite DINA)
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Cau truac RNA

_Adenine [ e Phan t&r RNA 13 mét chudi

S

polynucleotide don
* Duong pentose cua phan t RNA

- la ribose

« O RNA, Uracil bt cip bé sung véi
Adenine

BM HS -SHPTY HOC
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L | Adenine

H MNH

o] O

H,C (8]
HQN—H
H=N
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DNA va RNA

RNA
- SHPT Y HOC -DO’N

_Adenine |




DNA va RNA

Puong pentose: deoxyribose (DNA) vs ribose (RNA)

5 5
HOCH, 0 OH HOCH, o OH
4 C Ccr D 4 C Ccrv
j 'ﬂC L
H C c H H C c H
‘3 2 | 3' carbon / ‘3 ? !
OH | H OH | OH
2-Deoxyribose Ribose
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So sanh
DNA va RNA

* Diém khac biét:
— Xoan kép (DNA) vs don (RNA)
— Thymine base (DNA) vs Uracil base (RNA)
— Vi tri: trong nhan (DNA), ngoai nhan (RNA)
— Chtrc nang: gilr thdong tin di truyén (DNA), truyén tai thong tin di
truyén (RNA)
— V...



RNA phan loai

 Cacloai RNA:
— RNA thong tin — mRNA (messenger RNA)

MOt phan nho (2%) trén téng s RNA trong té bao

mRNA 13 ban sao cGia nhirng trinh tw nhat dinh trén DNA, thong tin
tlr DNA = protein ddc hiéu cho té bao

Eukaryote: xt ly pre-mRNA = mature mRNA - dich m3
Prokaryote: dich m3 gan nhu song song v&i phién ma.

Cac mRNA cé ciu tric da dang, kich thwdc thuong nhd hon so vai
DNA khuon vi chi chira thong tin ma héa cho mdt hodc vai protein



RNA phan loai

Cac loai RNA:
— RNA van chuyén — tRNA (transfer RNA)

« Chirc nang chinh: vdn chuyén cdc amino
acid hoat hda dén ribosome dé téng hop
protein, it nhat mot loai tRNA cho mét
loai amino acid.

« C&u trdc bac 2 hinh ¢ ba 4 cia tRNA. O
d3au 3’ cha tRNA ludn két thuc bang bé ba
CCA, con & dau 5’-(nhdm
monophosphate) thu’dng ket thuc bang
g6c acid guanilic (G). O mbi phan tir
thuwong cd bén doan stem/arm cé chira
cac lién két hydro giira cdc base bd sung
va 4 vung 16i (loop), & d6, gilra cac
nucleotide khdng cé lién két hydro vi cac
base khéng cé cdp bo sung.

Anticodon oo

25/10/2018 BM HS -SHPTY HOC 18



RNA phan loai

e (Cacloai RNA:
— RNA ribosome — rRNA

Large
ribosomal
subunit

Chirc nang: dong vai tro xuc tac va cau truc
trong tong hop protein

Chiém nhiéu nhat trong ba loai RNA (80% tong
sO RNA té bao).

Cac rRNA két hgp vdi cac protein chuyén biét
tao thanh mot ribosome.

Mot ribosome gdm mot tié’u~do‘n vi nho va mot
ti€u don vi I&n cha rRNA. Maoi tiéu don vi gdm
nhiéu protein va rRNA cé kich thudc khac nhau.
Eukaryote:28S; 18S; 5.8S va 5S rRNA;
Prokaryote: 23S, 16S va 5S.

Tiéu don vi nhé trén ribosome cé vi tri gan véi
phan t& mRNA.

Tiéu don vi 1&n trén ribosome cé ba vj tri gan
cho phan tir tRNA, vi tri P (Peptide site), vi tri A
(Amino acid site) va vi tri E (Exit site).

25/10/2018 BM HS -SHPTY HOC 19



LOAI RNA
hnRNA
(heterogenous
nuclear RNA)
iRNA °
(initiator RNA)
snRNA
(small nuclear RNA) *
hay U-RNA (uridine-
rich RNA)
snoRNA
(small nucleolar
RNA)
scRNA
(small cytoplasmic
RNA)

RNA telomerase

gRNA
(guide RNA)

antisense RNA

Ribozyme

CHU'C NANG CHIiNH

mRNA trudc khi cat-ndi. D6 1a cdc ban sao chwa dugc sira d6i clia cac gene eukaryote; s& di
goi nhu vay béi vi tinh da dang 1&n vé kich thudce cha né so védi tRNA va rRNA.

Céc trinh ty RNA ngan dwoc dung lam moi cho sy téng hop DNA & mach cham (lagging
strand)

Cac phan t&r RNA trong lwgng phan tlr thap phat hién dwoc trong dich nhan, 1a thanh phan
clia cac enzyme cat bo cac intron va cac phan tng xt ly (processing) khac; ching chira nhiéu
goc uridine duoc stra déi.

Cac phan t&r RNA trong lvgng phan tlr thap phat hién dwoc trong hach nhan, ¢ thé tham gia
vao qua trinh xt& ly rRNA (RNA processing).

Cac phan tl&r RNA trong lwgng phan t&r thap phat hién dwogc trong té bao chat véi cac chire
nang khac nhau.

Mot RNA nhan c6 chira khudn cho céc doan I3p telomere va la thanh phan cha enzyme
telomerase

Mét loai RNA duoc tdng hop trong céc roi ddng (kinetoplasts) & Trypanosoma; né cung cap
khudn cho bién tap RNA (editing RNA).

RNA nguoc nghia (antisense RNA) bd sung véi mRNA va cé thé tao thanh mét soi ddi véi nd
dé kim ham viéc tong hop protein. Loai RNA nay thay cé trong nhiéu hé théng, nhung rat phd
bién & vi khuan; va cling duoc goi 1a RNA b6 sung gay nhiéu mRNA.

Enzyme chira RNA (RNA enzymes): cac phan t& RNA ma cé thé xuic tac cho cac phan rng hod
hoc.



Mot so ciu héi

* DNA va RNA |a gi?
* Phan biét DNA va RNA?
* Tai sao lai co sw khac nhau DNA va RNA?
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Gene la gi?

e 1 Gene =1 doan trén
DNA giltr thong tin ma
hoa mot protein

Allele for short hair Allele for white fur

¢ Th é n h p h‘é n Cd bé n Homologous pair of

Locus for coat Locus for coat color gene

n h é,t C l—,J a di truy\é n chromosomes length gene
* Con nguoi: 1 gene 2 2 )
Allele for long hair Allele for black fur

allele, moi allele tir cha
hay me

25/10/2018 BM HS -SHPTY HOC 23



24

BM HS -SHPTY HOC

25/10/2018



25/10/2018

Tw DNA t&i NST

AN NN

S¢i ADN cudn chat
histon

Dang cudn chit hon
cuia cdc nucleosome
trong s¢i nhiém sdc

Mot doan nhiém sdc

thé & dang gap khic

BPoan xodn gip khic
- - X L4
cia nhiém sic thé

Nhi&m sdc th& m

CGu fric nhiém sdc thé

BM HS -SHPTY HOC

11 nm

30 nm

1400 nm
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Cau triuc gene

* 3 vlng co ban:
— Vung diéu hoa = Vung m3 hda = Vung két thuc

CAU TRUC CUA GEN CAU TRUC O SINH VAT NHAN SO

Ving ma héa
Mach gbc ° -
ADN :
Mach bd sung = Ving diéu hoa Ying két thic ©
CAU TRUC CUA GEN CAU TRUC O SINH VAT NHAN THUC
* Viang ma hoa
Mach gbc 3° 1 A . 5
AoN MANRNE NV NV
Mach %“ohbl / \\ ving két thie
Exon Intron

25/10/2018 BM HS -SHPTY HOC 26



(1) Vung diéu hoa

N
Nhan so
Promoter DNA
4 A hY

Coding -35 sequence -10 sequence Startpoint

strand — " +1
5'... TTGACA TATAAT A -3’
3 AACTGT ATATTA T B!

Template

strand

© 2012 Pearson Education, Inc

Nhdn thuc

Transcription

P

RNA

RNA Poly(ll\) site

M

Proximal Core
control elements proToter
4 2
/\ Start of transcription
GC box CAAT box TATA box Inr Exon 1
DNA A ™ G 4 N N !
L GGGCGG GCCCAATCT TATAAA l
-100 -80 =25 +1

© 2012 Pearson Education, Inc.
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G
5" untranslated
region (leader)

BM HS -SHPTY HOC

Exon 2 Exon 3

' : o
- Intron - Intron . o

S
3’ untranslated
region (trailer)
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(2) Vung ma héa: Nhan so’

Polycistronic operon

Regulatory sequence Regulatory sequence
Enhancer Enhancer
[silencer Operator Promoter 5’UTR ORF UTR ORF 3'UTR /silencer

L ¢ ¢ ']

Start Stop Start  Stop
I e B e

Transcription Protein coding region Protein coding region
[ T
RBS RBS

Translation

Protein

1 viing mé héa - nhiéu gene = nhiéu protein
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(2) Vung ma héa: Nhan thuc

Regulatory sequence Regulatory sequence
—_—
Enhancer Enhancer
/silencer Promoter 5’UTR Open reading frame 3’UTR /silencer
o— s e

Proximal Core Start Stop Terminator

S NN S N — B B O

Transcription Exon Exon Exon

S Intron™™™ Intron "—————C—
- w

mRNA Post-transcriptional

modification Protein coding region
e

+5’cap I + Poly-A tail

Translation

Protein

1 viing md héa = 1 gene = 1 protein

25/10/2018 BM HS -SHPTY HOC 29



(3) Vung két thuc

eng

Terminator

l

Promoter RNA-coding sequence
b l

3 T -
T rarscr plecri Transcnphion
el hon aie DR rETrEE N sds
— ——p
Upsinzam Ckramstream
of gana el v
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Phan loai gene

* Phan loai gene theo chirc nang:
— Gene cau truc = protein cau truc
— Gene diéu hoa = protein diéu hoa
* Phan loai gene theo ciu tric:

— Gene phan manh =2 nhan thuc
— Gene khong phan manh = nhan so



Transposon

,4 ,i,g“ /,_,,‘ B/ (s !

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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Transposon

What is a Transposon

* Segments of DNA that move from one genomic location to other.
* The simplest transposable elements are Insertion Sequences(IS).

* IS is a short sequence of DNA carrying only the genes needed for
transposition and bounded at both ends by sequences of nucleotides in
reverse orientation called Inverted repeats.

25/10/2018 BM HS -SHPTY HOC 33
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https://www.youtube.com/watch?v=CroyUMRpbxg

Two methods of transposition:

1. Cut-and-paste mechanism

-
ntérrupted
DNA sequence

inteerupted
ONA sequence

BM HS -SHPTY HOC
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Plasmid with Ty

Retrotransposon S -

Ty elemeant

Galactose-inducible l === |ntron from
“ another gene

l Add galactose.

Primary transcript

N‘\/\/\Sr\na\l\

Splicing

Rewvarse transcription
Inzertion

Ty transpositions with DNA lacking intron

Figure 13-17 Demonstration of transposition through an RNA
intermediate. A Tj element is altered by adding an intron and a
promoter that can be activated by the addition of galactose.
The intron sequences are spliced before reverse transcription.
[After H. Lodish, D. Baltimore, A. Berk, 5. L. Zipursky, P. Matsudaira,
and J. Darnell, Malecular Cell Bialogy, 3d ed., p. 332. Copyright

25/10/2018 BM HS - SHPT Y HO( 1995 by Scientific American Books.]



- -~

il eﬁ - —

Ttansposase

DNA Transposon / \m

and Ds elements.

N

Cleavage
. - Integration into
Target lnew target site
Acor Ds at
new location

Figure 13-21 Action of the Ac element in maize. The Ac
element encodes a transposase that binds its own ends or those
of a Ds element, excising the element, cleaving the target site,
and allowing the element to insert elsewhere in the genome.
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DNA Transposons: Nature and Applications in Genomics

Martin h-1uﬁclz-Lnj;g* and José L Garcia-Pérez

Author information » Article notes » Copyright and License information » Disclaimer

This article has been cited by other articles in PMC.

Abstract Go to: (¥

Repeated DNA makes up a large fraction of a typical mammalian genome, and some repetitive elements
are able to move within the genome (transposons and retrotransposons). DNA transposons move from one
genomic location to another by a cut-and-paste mechanism. They are powerful forces of genetic change
and have played a significant role in the evolution of many genomes. As genetic tools, DNA transposons
can be used to introduce a piece of foreign DNA into a genome. Indeed, they have been used for
transgenesis and insertional mutagenesis in different organisms, since these elements are not generally
dependent on host factors to mediate their mobility. Thus, DNA transposons are useful tools to analyze the
regulatory genome, study embryonic development, identify genes and pathways implicated in disease or
pathogenesis of pathogens. and even contribute to gene therapy. In this review, we will describe the nature
of these elements and discuss recent advances in this field of research, as well as our evolving knowledge
of the DNA transposons most widely used in these studies.

Keywords: Transposable elements, DNA transposons, Tcl/mariner elements, Sleeping Beauty, piggvBac.
Tol2, insertional mutagenesis, transgenesis.
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Transposon and AMR

* AMR:
https://www.youtube.com/watch?v=mngVeKX

8plk
e Antibiotic resistance — khang khang sinh

25/10/2018 BM HS -SHPTY HOC 38


https://www.youtube.com/watch?v=mngVeKX8plk
https://www.youtube.com/watch?v=mngVeKX8plk
https://www.youtube.com/watch?v=mngVeKX8plk

How antibiotic resistance spreads EMBL

. Resistant bacterium O Non-resistant bacterium @ Virus Plasmid Transposon
Loop of DNA Small piece of DNA that can change its position within
a genome, or move from one DNA molecule to another

> [ coniugation]

Transposons can cone from the — Bacteria connect temporarily. DNA from __y Transposons are incorporated into the
bacterial DNA or from a plasmid transposons or plasmids can be passed bacterial DNA or into a plasmid (transposons

from one bacterium to another usually don't exist independently)

Bacterial cell dies and breaks down, 5  Another bacterial cell takes __, Transposon is incorporated into the bacterial
releasing its contents up plasmid or transposon DNA or into a plasmid

_ &

> | Transduction |

DNA can sometimes be transferred from one bacterium to another by viruses

25/10/2018 BM HS -SHPTY HOC
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Type Il complex transposons
Transposase Resolvase [-Lactamase

by

Cointegrate
formation: The
transposable
element and the
sequences “
flanking the
target DNA are Target site
replicated.

L. >

4

A Tn C Tn B

BM HS -SHPTY HOC
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BO gene (genome) tdng quan

* Genome: toan bd cac don vi di truyén chira trong moét bd
don bdi (n) NST cua loai.

* Ngay nay nguoi ta con quan tam dén cac gene ngoal
nhan, cdc gene nam trén DNA cua ty thé. Trong mot té
bao sinh dudng binh thuong, gene trong nhan chi cé hai
ban nhung gene trong ty thé phai ¢ hang ngan ban, vi
moi té€ bao chi cé mot nhan nhung cé tdi trén mot ngan
ty thé.

* Trwdec khi di truyén hoc phan tw ra doi, viéc xay dung ban
do gene dwoc ti€én hanh rat cham chap Su ra doi cua di
truyen hoc phan tlr d3 g& dwoc mdi bé tac trong nghién
ctru xay duwng ban d6 gene nguoi, da vach ra duoc nhirng
dwong nét co ban cho nghién clru.
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Dw an B6 gen nguoi
Human genome project

BM HS -SHPTY HOC
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Human genome project

 Thadng 10 ndm 1990, nwdc My lan dau tién chinh thirc cong bd Dy
an Bo gene ngwoi (Human genome project). Ba muc tiéu chinh caa
du an nay la:

— Duwng ban d6 di truyén (Genetic map).

— Dung ban d6 hinh thé (Physical map).

— Xac dinh trinh ty cla ca ba ty do6i base ctua bd gen nguoi.

e Xay dung duoc bd gene cua nguwoi vai viéc hoan thanh ca ba muc
tiéu néu trén sé cung cap nhirng kién thirc, co s& khoa hoc dé:

— Giai thich rd dwoc nguyén nhan, co ché cta nhiéu tinh trang binh thuong
hoac bénh ly tir d6 sé cé nhirng chan doan, diéu tri chinh xac hon, hiéu
qua hon.

— Tach dwgc dong gen dé nghién clru, dé sira chita gen phuc vu diéu trj
gene (Gene therapy).

— S&n xuat duwogc cdc sdn pham cula gene (céc loai protein) phuc vu doi séng,
chan doan, diéu tri.



So sanh cac genome

Sinh vat SO cap base

Virus 103 dén 10°
Vi khuan E. Coli 4,5 x 10°
Nam men 5 x 107
Ruéi giam Drosophila 1,5 x 108
Pong vat cé xwong song 108 dén 1010
Thuc vat 1010 gén 1011

Nguwo'i 3 x10°
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Pbong gdi DNA thanh NST

Nhdn thuc
Mot doan ADN ININONONNY 2:nm

S¢i ADN cudn chit _@ ;i
histon l\

Dang cudn chit hon . O — T

g = B Ny *« 30nm
cuia cdc nucleosome l
trong s¢i nhiém sdc

\f’/ﬂj

Mot doan nhiém sdc i p rOte 18]
thé & dang gap khiic 300 nm
'

Poan xodn gap khic
ctia nhiém sic thé

11 nm

8\

Céu tric nhiém sdc thé

25/10/2018 BM HS -SHPTY HOC

Nhén so’

(a) Circular dﬂom@ DNA

(B

Circular
Unfolded
chromosome

Folded,
looped
chromosome

Folded,
supercoiled
chromosome
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5. CAC QUA TRINH CHUYEN HOA THONG TIN DI
TRUYEN TRONG TE BAO

25/10/2018 BM HS -SHPTY HOC
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Luan thuyét trung tam

Replication

)

MDD ova

oA
™ P e

'
L

T lati
.. - ranslation Protein
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https://www.youtube.com/watch?v=TNKWgcFPHqw

SAO CHEP DNA

25/10/2018 BM HS -SHPTY HOC
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Sao chép ban bao tén

DDPODPODPODPOOD <L

Three postulated methods of DNA Replication

AN ™

Semi-Conservative

W@W@(W@Q}M@

PP ODPOD <L bd Diw

25/1

D/2018

Conservative™

(D>

Dispersive®

Newly, synthesized strand

. Original template strand * not found to be

BV HS - SHPT Y HOC biologically significant
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Co ché sao chép DNA

i.  Quatrinh ban bao ton

N . .
o) (Semi-conservative)
°?ﬂwf’t35é?”:’ °iy°'e peane ii. GOc sao chép (origins of
cell prepares ";:\ '\) rep|icati0n = Ori)
to divide 3\\ SN ' cell grows . -~ : :
S 61 ji. Chiéu5'—>3
iv. Gian doan @ mot trong hai

chuoi
v. “Ma6i“ (RNA primer)
vi. Protein enzyme dac hiéu.

replication S cell decides
of DNA whether to

continue
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Sao chép DNA — nhan that

Sliding clamp
PCNA

QOUIVVIVP

Leading strand

Pol & \
\\%
/

SSBs

Topoisomerase

ooty

Sliding clamp
PCNA

/>
Primase ;

/ ‘\\\ \ \ o\ plislieis "‘[v“v"‘ ‘L '\
‘.' v

Pol

RNA primer
Helicase P

2
=

S5Bs Okazaki

fragments \
DODGUODCES

Ligase
25/10/2018 sm s - 5 bA9ging strand 53

RNA primer
Pol a
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Origin of
replication Parental (template) strand

/@ Daughter (new) strand
Double- Repllcatlon fork

stranded Repllcatlon
DNA molecule bubble

Two

daughter

DNA

molecules \ o
-

(a) Origins of replication in E. coli

Origin of r?pliwﬁoryoouble-stranded DNA molecule

1 Parental (template) strand
Daughter (new) strand

Two daughter DNA molecules

(b) Origins of replication in eu@mg

Copyright © 2008 Pearson Education, Ing., publishing as Pearson

te
§HPT Y HOC
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Sao chép DNA — Nhan so

Overview
Origin of replication

Leading strand Lagging strand

10,0000 "'/Leug—

: , ing strand
1 _ A 7 I Lagging strand P Sen

 TA I Overall directions
‘ — < of replication -

Single-strand
binding protein

\ 5
Helicase , -’. ‘ L \S

Leading strand

M
& 5%

3I

~—DNA pol III

N

&7 Primer Primase
Parental DNA

/"' - 5’ ",

T~ DNApollll  Lagging strand

DNA pol I DNA ligase

Copyrigt B 61 020 BBration, .. pubbishing ss Pusrson Beogamn Cummings BM HS -SHPTY HOC 7 7 55



Sao chép DNA — nhan so

) The McGraw-Hill Comp , Inc. P quired for rep n or display.

— Origin of replcation
Parental v
duplex ,’ Primer moleculies
Replicat{on forks
i
- . .t 33 v

l (1)

Replication
forks

| DNA 1N polymerase complaxes

! \

- Replication forks - -

T L

Template
\ strand

\ Polymerase
compiax

Daughter duplexes
25/10/2018 (a) BM HS -SHPTY HOC (b)
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https://www.youtube.com/watch?v=WsofH466Iqgk

PHIEN MA

25/10/2018 BM HS -SHPTY HOC
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bon vi phién ma

* DNA gobm 3 phan chinh: promoter, trinh tw ma hoa, va két

thuc phién ma (terminator)

Upstream «+——+— Downstream

Nontemplate

. Promoter RNA-coding region

.

N

strand \

i< >
SI
DNA 3’
Template Transcription Terminator
strand start site

RNA transcript 5

25/10/2018 BM HS -SHPTY HOC

| 3
| i

/'

ranscription
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Core promoter

-
Startpoint
[TATA h

DNA v ;

© TFID binds to
TATA box in DNA. /_

© TFIIA and TFIIB form

complex with TFIID. TEIA TFIB

© Resulting complex is
bound by RNA polymerase
attached to TFIIF.

RNA polymerase I

TFIE

@ Preinitiation complex
is completed by addition
of TFIIE and TFIIH.

Preinitiation
complex

© RNA polymerase
undergoes ®

phosphoryialion- L _ SHPT \irihSefiption begins

© 2012 Pearson Education, Inc.

Qua trinh khoi
dong phién ma

nhan thuc
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° Transcription elongation is aided

by elongation factors after TFIIE
and TFIIH dissociate.

(6)]

B -
s TATAT
—-30 +1

.r' g (al‘d/Of ? \l
_ TRIA) ‘pp
/ﬁr
Polll
® (TFIE)
e® -
—/®
® ®
Termination
factors © ®
@
Elongation
G
Elongation factors dissociate. S s
The CTD is dephosphorylatedas ~ Termination
transcription terminates, a process  complex
facilitated by termination factors. 2
" / e
— fm.,/
RNA

Phién ma
nhan thuc

e
r Q e 4’)
i
TFIH
(. ( o Preinitiation
— complex (closed)

© Pol llis recruited to the DNA

DNA
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Qua trinh trwdng thanh cida mRNA

Poly-A signal
- sequence
Enhancer Proximal

(distal control elements)  control elements Termination

region
Exon Intron Exon Intron Exon

DNA e y/a A —:—:—j/té

Upstream Downstream
Promoter l Transcription
Primary RNA Exon Intron Exon Intron Exon Cleaved 3’ end
transcript S’ == W o rimary

RNA processing ’ transcript

Intron RNA %4 Poly-A
signal

Coding segment

8 A

MANA  G-©-©- - W A AAA) 3

tail

Copyright © 2008 Pearson Educalon. Inc, pubishing &5 Pearson Benjamin Cummings.
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Qua trinh trwdng thanh cua

Qua trinh cat n6i pre mRNA — splicing
— Cat bd cac doan intron va ndi cac doan exon
— Enzyme 13 splicesome (thé cat ndi)

Pre-mRBNA
GU A AG
Exon1 < /) Exon2
Intron
‘:\':.\_ A} Spliceosome
Spliceosome - I“
attached to -
pre-mRNA Al
SnRNA

7N l

’ Spliced exons
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DNA T

RNA
polymerase

@ Transcription is terminated.
NusA dissociates, and the RNA
polymerase is recycled.

) ) € RNA polymerase core binds
to the DNA promoter.

© Transcription
Closed complex bubble forms.

RNA

Open complex

© Elongation continues.
070 dissociates, and is
replaced by NusA.

Phién ma
nhan so

Promoter clearance is
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(a) p-independent termination (b) p-dependent termination

The p helicase
binds to a rut site.

rut site
5

RNA synthesis encounters
= a terminator sequence.

ATP ADP+P,

The p helicase migrates along the mRNA
to the elongating RNA polymerase.

An RNA hairpin is formed at a
palindromic sequence, reducing
the length of the RNA-DNA hybrid.

The p helicase separates the
mRNA from the DNA template.

The mRNA is released.

25/10/2018 Qua trinh ké’taﬁhﬂ@ruprhié@ ma nhan so
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https://www.youtube.com/watch?v=5bLEDd-PSTQ

DICH MA
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First letter

U

LuC
LA
UG |

Cuy
cuc

M3 di truyén

Ly }F'l'IEI'

- Lau

*Lau

Sacond letier

c A
UCU | ]Tr
UGG | g, uac]™
UCA UAA Stop
UGG | UAG Stop
CCU | [.‘-AI..I]HiE
CCC |, CAC
CCA[™ ™ CAA .
COG | CAG
ACU AAL }
acC | Aac JAsn
ACA AAA T
ACG ARG [ B
GCU’ GAL |
oo |, Gac AP
GCA GAA .
GCG | ama}
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uGU
UGG
UGA

UGG

CGU |

CEE
CGEA

CGGE |

AGC |
AGA |
AGG |

GGU |

GGC
GGEA

GGG |

[ Arg

- Sar

GEx0C G0 QPFPOCC O 0C

2l PIML
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tRNA

3'

Ol
Amino acid / :

attachment site

= o) (= [o)[s)fo)[olfo

----- -

-----

Viol[o)[o)b3 (0%

5' Codon for alanine 3 mRNA
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Amino acid f‘ Y

synthetase

Pyrophosphate
® ® :
Phosphate l

Aminoacyl tRNA (©
(an “activated”
amino acid) -~

Aminoacyl-tRNA
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Ribosome

(b) Schematic model

Growing
polypeptide chain

Deacylated
tRNA released
from E site Peptidyl-
transferase center

o 2
5' STST IITII TR T: 3'

Decoding center
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Qua trinh dich ma

 Khoéng c6 su khac biét lon trong qua trinh dich ma
gitra prokaryote va eukaryote, trir giai doan m& dau
i. giai doan m& dau (initiation)
ii. giai doan kéo dai (elongation)
iii. giai doan két thuc (termination)



Nhan so
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IF2-fMet-tRNA,
+ mRNA

IF3
fMet

30S initiation complex
508 subunit

IF1 +1F2

018

70S initiation complex

5'C_ﬂ;l__"ﬂm

Mt Cap Initiation factors
+GTP
Met-tRNA,
£ 405 subunit
s | ’
ATP
405 subunit
with initiation
COMponents ADP + P,

605 subunit

Iniiation factars

T

805 initiation complex

BV

HS=SHPT YHOC

dAY3 UBYN



(2] Initiation: the mRNA and the aminoacylated Large subunit
tRNA bind to the small ribsomal subunit.

The large subunit then binds as well.
Aminoacyl-tRNA .
(1] Activation of ’ _———
amino acids: the

tRNA is

aminoacylated
~—iw

Start Stop

@ Termination: -
translation stops
when a stop codon
is encountered. The
mRNA and protein /
dissociate and the ‘
ribosomal subunits m ;
i ‘ Elongation: successive cycles of
- aminoacyl-tRNA binding and
/ peptide bond formation occur
: until ribosome reaches a stop
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Mot so cau hoi thao luan

Phan biét va giai thich su khac nhau trong cau tric va
chirc nang cua RNA va DNA?

Phan biét va giai thich ciu tric gene & sinh vat nhan
so va nhan thuc?

Trinh bay y nghia cia du an bo gen nguoi. Nghién ciru
va trinh bay nhirng du an di truyén ké tuc sau dé.
Trinh bay luan thuyét trung tdm, va giai thich vai tro
cua intron, cho vi du.

Transposale elements la gi? Co bao nhiéu loai
transposon? Giai thich vai tro cua transposon trong co
thé nguoi.



Mot so ciu héi

* Gene lagi? Genome la gi?
 (Cb6 bao nhiéu loai gene?

e Co thé cb co ché gi dé& ddm bdo sé luvong gene phu hop véi lvgng chire
nang nhiém vu né bao dam?

e Giai doan nao cua cdc qua trinh truyén tai thong tin di truyén la quan
trong nhat? Tai sao? Co6 su gidng nhau giita cac té bao prokaryote va
eukaryote khéng? Néu cé thi nhu thé nao? Néu khdng thi tai sao?

e Muc tiéu va lgi ich cua viéc xay dung du an B6 gene nguoi (Human
genome project)

* Phan biét cach dong géi DNA & hai dang sinh vat, nhan so va nhan thuec.
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Any question?

THANK YOU
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