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ACID NUCLEIC

|,
» Nam trong nhan té bao, chra bd gen loai va cd thé
e GOM 2 loai:
> DNA (deoxyribose nucleic acid)

> RNA (ribose nucleic acid)

o Duoc cau thanh bdi cac tiéu phan |a Nucleotide
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Nucleotide: Deoxyadenylate
(deoxyadenosine
5'-monophosphate)
Symbols: A, dA, dAMP
Nucleoside: Deoxyadenosine
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(a) Deoxyribonucleotides

31/10/2020  TS.BS.Nguyén Minh Ha

Deoxycytidine
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Nucleotide: Adenylate (adenosine
5'-monophosphate)

A, AMP

Adenosine

Symbols:

Nucleoside:

U
HN
\
J\)t > o)\
HN N
0~ 0~
] ]
O—II’—O—CHZ 0 O—IT—O—CHZ 0
0 Ee] 0 HiE T
H H H H
OH OH OH OH
Guanylate (guanosine Uridylate (uridine
5'-monophosphate) 5'-monophosphate)
G, GMP U, UMP
Guanosine Uridine
(b) Ribonucleotides
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RNA cé 4 don vi cau tao : AMP, GMP, CMP, UMP

H OH

Cytidylate (cytidine
5'-monophosphate)

C, CMP

Cytidine



Nucleoside phosphate
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Cac chirc nang cua Nucleotide

"ePon vi cau tao clia DNA va RNA

eCac chat mang nang lwvong sinh hoc (ATP, GTP)

eThanh phan ciu tao cac coenzyme NAD, FAD

eCac chat trung gian sinh hoc (UDP-glucose, CDP-diacylglycerol)

eCac chat truyén tin th& hai (AMP vong, GMP vong)
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ACID NUCLEIC

Mé hinh DNA déu tién do James Watson & Francis Crick
dé nghji nédm 1953



Nucleotide Nucleic acid H,0

Acid nucleic

e Nhiéu nucleotide két hgp v&i nhau thanh chudi
polynucleotide = Ik phosphodieste

e Lién két phosphodieste: n6i —OH (C3’) cla nucleotide ding
trwdc vai —OH cua phosphat (C5’) clia nucleotide ké tiép
(= lién két 3’, 5’-phosphodieste)
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* 1 chudi polynucletide c6

Phospho-
diester
linkage

truc chinh la pentose

phosphat, mach bén |la

cac base nito.

* Chudico 2 dau:3’ va’s’

13



DNA

- 2 chubi polynucleotid
xoan doéi ngwgc chiéu

quanh 1 truc ao.

- Base clia sgi nay lién két

Guanine (G)

Cytosine (C)

V@i base clia sQi dOi dign comermatamen s
bang LK hydro theo lién

két b6 sung ddi base
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Nhiét do
nong chav
(Tm)

Sw bién tinh va hdi tinh clia DNA

DNA is denatured

by heating Renaturation

on cooling
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Cac loai ciu tric xoan ddi cha DNA

(a) B DNA (b) A DNA (c) Z DNA

Lot ety

ity




RNA

* Puwoc sao ma tw DNA
» Mach don polynucleotide cudn xoan.

e GOm 3 loai khac nhau vé cau tric va chirc nang
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MRNA

tRNA

rRNA

ckiu Soi Soi polynucleotid Soi polynucleotid
) polynucleotid dai, cudn xoan theo |xoan hinh cau gbm 2
TRUC | dai, khéng cuon | hinh ché ba. tiéu don vi 60S va
xoan 40S
VAI TRO | Lam khuén cho | Van chuyén acid Trung tdm gan két

qua trinh dich
ma

amin dén mRNA dé
thuwc hién dich ma

cac acid amin trong
qua trinh dich ma

80S




7

\ - .
<\ NHAN DOl DNA
SAO MA RA RNA

DICH MA RA PROTEIN



Qua trinh nhan déi (tdng hop) DNA

b g ?
é\ grown in "*N

Dién ra trudc khi tb phan chia

Theo co ché ban bao tén = 2" phan

tl (n 1a s6 1an nhan do6i)

Dién ra cung ltc tai nhiéu vj tri trén

chudi d6i DNA = ciu truc chac ba

tai ban

Su téng hop khac nhau & 2 soi:

o Soi dan (leading strand) duoc
téng hop lién tuc theo chiéu 5’-3’

o Sgicon lai (lagging strand) duwoc
téng hop ngat quang (doan

Okazaki) va ndi lai
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DNA Replication

Overview
Origin of replication
Leading strand Lagging strand

L

_ Laggiﬂg strand Leading strand
s_‘.mgle-strant_l Overall directions
binding protein Wt replication S

Leading strand

Primer Primase

DNA ligase




Cau tric Gene & sinh vat nhan that (eukaryotes)

Regulatory sequence

Regulatory sequence

Enhancer
/silencer Promoter 5'UTR Open reading frame /silencer
] e . I

Proximal Core Start Stop

N - I

Transcription

MRNA post-transcription
modification Protein coding region
5'cap — Poly-A tail

mRNA

Translation

Protein
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B6 ba ma héa (triplet codes)

[TTTTTTT]
mRNA  AUGGUGY UGS

—_—rea & ! o ——

Protein ‘ 0 ‘ ‘

Met Val Leu Ser
Amino acids
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U C I A G
codelAmimAcid code | Amino Acid | code | Amino Acid | code | Amino Acid
Uuu ucu UAU UGu U
uuG poe Uce UAC W UGE oF
C
U wal| STOP @[ STOP | A
' leu
UUG UcG STOP | UGG trp G
cuu ccu CAU e CGU U
e cuc ™ cCce o0 CAC CGC arg C 4
9 CUA CCA CAA din CGA A | =
§ CcUG CCG CAG CGG G a
- AUU ACU AAU AGU U i
® asn ser
= AUG e ACC AAC AGC C |5
L A thr ——
AUA ACA AAA s AGA arg A
AUG | mel ACG AAG AGG G
GUU GCU GAU - GGU U
8 GUC val GCC ala GAC GGC gly C
GUA GCA GAA o GGA A
GUG GCG GAG GGG G




Qua trinh sao ma ra RNA

Elongation Non-template

strand of DNA

RNA nucleotides

Direction of transcription
(“downstream”)

Template
strand of DNA

Newly made
RNA
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Qua trinh dich ma ra protein

MRNA g DNA

| . molecule
AGCUGACCUAGCGGACAA ///

5

Gene 2 ~0

~N NN

\“Z Gene1 C;\)O\‘
R /‘L\@ Gene 3
(template) AllcicBAlalalcBclGBAllGET

a linear correspondance

TRANSCRIPTION
\J
mRNA 5
TRANSLATION
Protein
’ incoming tRNA carrying
newly synthesized amino acid chain an amino acid



DNA —» RNA

Thuyét trung tam ctia SHPT

? > Proteln .............................................. » Tralt
T o Translation
Transcription
DNA a §
code
d Structural » Physical -
' proteins traits ﬁ
ﬁ Enzymatic » Metabolic - @
: proteins traits &
Control of :
sl | Hormora v |gowthand | 17|
P development é ﬁ

One geneis a
segment of DNA
that codes for
one protein

Metabolic
translation
process

Moi hoat déng séng trong té bao gan nhu do
protein ddm nhan. Protein c6 rat nhiéu chirc nang.




Tom tat

. * Nucleotid: 3 thanh phan cau tao; 4 loai; chirc

nang

» DNA: cau trdc; chirc nang; nhiét dé6 ndong chay;
nguyén tac clia qua trinh nhan doi; b6 ba ma
hoa

 Gene: cau truc (cac vung)

» RNA: ciu tric; phan loai; chrc ndng; nguyén tac
cua qua trinh sao ma

» Dich ma ra protein va biéu hién tinh trang



