Chuwong 5

Qua trinh sinh tong hop Protein

INITIATION ELONGATION TERMINATION
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Gene biéu hién thanh protein thong qua con dudng
phién ma (transcription) va dich ma (translation).

Gene: ATGAGTAACGCG Nontemplate strand
TACTCATTGCGC Template strand

ITranscription
mRNA: AUGAGUAACGCG
\ Translation

Protein: MetSerAsnAla
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Sw biéu hién cia gen

* DNA la vat liéu di truyén cua su séng

 Qua trinh chuyén théng tin vdi truyén tr DNA sang
protein con goi la qua trinh biéu hi¢n cua gen

« Bao gdém 2 budc, dugc goi 1a phién ma (transcription)
va dich ma (translation).

Replication
[ | » Transcription Translation
DNA T RNA # PROTEIN
Reverse transcription Reu.l iEa'E.irJn
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Prokaryote
« Phién ma va dich xay ra gan nhu dong thoi

D/ QN /AN AN/ AN/
| o

NS N
l mRNA
Ribosome
TRANSLATION %
Polypeptide

(a) Tébao Prokaryote. Té bao khong c6 mang nhan, mRNA
dugc tong hop boi qua trinh transcription thi ngay 1ap tirc dugce translation
ma khong thong qua qua trinh ché bién.
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Eukaryote

« RNA transcript dugc bién ddi trude khi tré thanh mRNA trudng
thanh
* RNA duogc phién ma trong nhan, mRNA dugc dich ma ¢ té bao chat

= / Mang nhan

S AT M AT M

| pa

TN s

| [RNAPROCESSING | PremRNA.
X

. W o S5
mRNA

Ribosome

TRANSLATION - Té bao Eukaryote. Qué trinh transcription xay ra trong
b ®) fhan duoc ngan cach boi mang nhan. Khi RNA i
mdi duge phién ma, goi 1a pre-mRNA, sau khi qua ché
bién mRNA dugc goi la truong thanh hay mRNA that sy
va r0i nhan.
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RNA tong s6

*Messenger RNA (mRNA): 1-5% )
La mach khudn cho qua trinh sinh tbng hop protein

* Ribosomal RNA (rRNA): >80%
Thanh phéan céu tric nén ribosome

* Transfer RNA (tRNA): 10-15%
Van chuyén acid amino twong trng voi codon trén mRNA
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— RNA thong tin (mRNA)

mRNA 14 ban sao cua nhirng trinh ty nhit dinh trén DNA, déng vai trd trung gian
chuyén thong tin ma hoa trén phan tr DNA dén by may giai ma thanh protein
tuong Ung.

mRNA duoc tao ra nho qua trinh phién ma khi ¢6 nhu cf?lu; va do d6 no6 s€ ma hoa
cho céac protein dac hiéu cho t€ bao.

mRNA ¢ té bao eukaryote sau khi dwoc phién ma s& duge xur 1y (processing)
trudc khi roi nhan di ra té bao chat 1a noi xay ra qué trinh dich ma

& Prokaryote qué trinh dich ma dién ra gan nhu dong thoi cung voi qua trinh
phién ma.

mRNA
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Khung doc mo ORF

|123|123|123|123|123|123|123|
| SE—
| S—
— The three possible reading frames
Start codon +—— = 400 - 500 codons —— Stop codon
|123|123|123|123|123|123|—PU!GD(iRlORF
]231231'231231'23]231[
Stop codon
| 1. 23 | 1 20y | 123 |
L
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@ RNA ribosome (rRNA)

« RNA ribosome chiém dén hon 80% tong s RNA té bao
« Cac RNA két hop vOi cac protein chuyén biét tao thanh ribosom.
* M0t ribosome gom mot tleu don vi nho va mét tiéu don vi 1on.

MGoi tiéu don vi gdm nhiéu protein va rRNA c6 kich thuée khac
nhau

« Tiéu don vi nho €O vi tri gin v6i phan tt mRNA. Tiéu don vi
16n ¢6 ba vi tri gan cho phan tir tRNA, vi tri P (Peptide site), vi
tri A (Amino acid site) va vi tri E (Exit 51te) Trong sudt qua
trinh sinh tong hop protein hai tiéu phan nay gan v6i nhau.
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@  RNA van chuyén (tRNA)

« Hiu hét cac phin tir tRNA ciia prokaryote va
eukaryote c6 cau tric rat giong nhau.

« Day don RNA gip khiic tao thanh vong (loop), cho
ra mot phan tir ¢6 cau truc bac hai trén than chinh.

— Than (stem) hoac nhanh (arm) la ving chira cac cap base
ndi v6i nhau, twong ing theo ma di truyén.

— O cac loop khong c6 sy bit cip giira cac base
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Cau truc RNA van chuyén

¢ Phan tir tRNA

+  La mdt chudi RNA mach don c6 chidu dai khoing 76 nucleotide
— Cé hinh L
— MJi tRNA mang mdt amino acid dic hiéu véi diu cudi.
— M3Ji tRNA mang mdt anticodon & diu khac

Vi tri gin
M Amino acid
. Lien két
hydro
3 Anticodoé ’
Céu tric 3-D Ki hi¢u
18/05/2020 4:13:41 CH 11 Nguyén Hiru Tri
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(&)

@ = dihydrouridine
(@) = inosine

® = ribothymidine
® = pseudouridine
m = methyl group

(b)

stem T¥CG loop Acceptor sterr

Variable
loop

Anticodon loop

18/05/2020 4:13:41 CH 12 Nguyén Hiru Tri
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Ma di truyén

2nd (middle) base

1st 3rd

base U C A G base
UUL Phe | UCU Ser | UAU Tyr | UGU Cys u
l T ['UC Phe | UCC Ser | UAC Tyr | UGC Cys C
/ UUA Leu | UCA Ser | UAA stop | UGA stop A
UUG Len [UCG Ser | UAG stop | UGG Trp G
CUU Leu |CCU Pro | CAU His |CGU Arg U
C CUC Leu |CCC Pro | CACHis [CGC Arg C
CUA Leu |CCA Pro |CAA GIn |CGA Arg A
CUG Leu |CCG Pro | CAG Gln | CGG Arg G
Ul Ile CU Thr | "AU Asn [ AGU Ser u
UC Ile CC Thr | “AC Asn | “GC Ser C
UA Ile CAThr | "AA Lys GA Arg A
UG Met | \CG Thr | “AG Lys | \GG Arg G
GUU Val |GCU Ala | GAU Asp | GGU Gly u
(—\ GUC Val |GCC Ala | GAC Asp | GGC Gly C
b § GUAVal |GCA Ala | GAA Glu | GGA Gly A
GUG Val |GCG Ala | GAG Glu | GGG Gly G

13 Nguyén Hiru Tri

18/05/2020 4:13:41 CH

nhtri@hcmuaf.edu.vn

o

Codon

18/05/2020 4:13:41 CH

uGu
b uGec

CAU
CAC

AUG

el

UuG|  Am

CUUl oy
¢ s

ACU . UGG UAU GUU|
CH. “cc \:. oM UAC "-‘C EH, Guc
ACG \ GUG|
HO— CH . CH
ACA| GUA
ik -
STOP  UGA STOP  UAA
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frameshift met gln val glu

mutation AUG CAA GUC GAG A.. normal
U deleted

met aln ser arg
AUG CAA UCG AGA...... mutant

nonsense met aln val glu
mutation AUG CAA GUC GAG...... normal

changed to A

met gln val glu
AUG CAA GUC GAG...... mutant

missense met trp val glu
mutation AUG UGG GUC GAG normal

changed to U

met trp val glu

AUG UGG GUC GAG...... mutant

Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn

Su tién hoa cua ma di truyén

-

« Céc codon phai duoc doc dung khung doc dé
tong hop nén mdt chuoi polypeptide ddc hi¢u
« Ma di truyén gan nhu co tinh van ning
(universal)
— Ttee 12 toan bd thé giGi cc sinh vat tir don gian nhat
la vi khuan té1 céc loai dong vat phic tap nhat cé
chung bd ma di truyén.

AGA UUA AGC

AGG uuaG AGU
GCA CGA GGA CUA CCA UCA ACA GUA
GCC CGC GGC AUA cuc €CC UCC ACC GuUC UAA
GCG €GG GAC AAC UGC GAA CAA GGG CAC AUC CUG AAA UUC CCG UCG ACG UAC GUG UAG
GCU CGU GAU AAU UGU GAG CAG GGU CAU AUU CUU AAG AUG UUU CCU UCU ACU UGG UAU GUU UGA

Ala Arg Asp Asn Cys Giu Gin Gly

His

Leu Lys Met Phe Pro

Ser Thr Trp Tyr Val

stop

A R D N c E Q G

L K M ¥ P

5 T w 4 4 v

18/05/2020 4:13:41 CH
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Khung doc ma b ba

met his glu tyr
A UGICUAIGA A|U A C...reading frame 1

cys stop asn
AlU G ClU A GIA A UJA C... reading frame 2

ala arg ile
A U|G C U|IA G AIA U AlC... reading frame 3
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Su dich ma

Trinh tu cua bdn loai nucleotide trén mRNA duge dich ma thanh
trinh tu cta cac acid amin trén protein.

* 1. RNA van chuyén (tRNA) dong vai tro van chuyén cédc amino
acid can thiét dén by may dich ma dé tong hgp protein r mRNA
tuong rng

* 2. Ribosome xtc tac cho qua trinh dich ma.

* 3. Protein, la polymer cta cac amino acid, dugc tong hgp nho céc
aminoacyl-tRNA

* 4. Protein dugc tong hop theo hudng tir N-C, trong khi mRNA
(mRNA) duoc dich ma theo hudng 5'-3'.

* 5. Nhom amino cua aminoacyl-tRNA gan vao dau C-terminal
carbonyl cta chuoi peptide dang hinh thanh dé tao cau noi
peptide.

* 6. Ti 1¢ sai sot khoang ~ 10 4

18/05/2020 4:13:41 CH 18 Nguyén Hitu Tri e
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Hoc thuyét trung tim

DNA 5"—— ATG GGC TAC CCC TGC CTG — %
3y — TAC CCG ATG GGG ACG GAC —V¥%
ﬂ transcription
mRNA 5 —lAauGglGgGgeluaciccecluGgelcug| — 3
ﬂ translation
protein N-terminus met gly tyr pro cys leu C-terminus

M G Y P Cc L

Chiéu 3’ - 5’ trén mach DNA dwgc phién mi thanh phin tir mRNA
va dugc dich ma thanh protein. Chu y, mRNA duwge tong hgp theo
chiéu 5’ - 3’ va protein dwgc tong hop theo chiéu tir dau N.

18/05/2020 4:13:41 CH

19

Nguyén Hiru Tri
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+

« = aminoacid (aa)

(4]

Qua trinh dich ma (Translation)

T

aa

“—anticodon =
-l-_.~— tRNA

protein

18/05/2020 4:13:41 CH 20 Nguyén Hitu Tri
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Su khéi dau dich ma (Intiation)

« Hai sy kién quan trong nhat xay ra trudc
khi kho1 dau dich ma xay ra do la
— Su tao thanh c4c aminoacyl-tRNA

* Amino acid phai tao duoc cau ndi déng hoa tri véi
tRNA
* Qua trinh ndi tRNA véi amino acid duge goi 1a nap
tRNA (tRNA charging).
— Su phan ly ctia ribosom thanh hai tiéu phan
» Té bao hinh thanh phtrc hop khéi dau dich ma trén tiéu
phan nho cua ribosome

* Hai tiéu phan phai duoc tach nhau truéc khi qué trinh
khéi dau dich ma xay ra.

18/05/2020 4:13:41 CH 21 Nguyén Hiru Tri e
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Nap tRNA

« Tit ca tRNA c6 cung 3 base tai dau cudi 3’-
(CCA) Vi tri géin

Amino acid

« Dau cudi adenosine 1a diém nap cia amino acid
« Amino acid duoc gin boi cau ndi ester giita
— Nhom carboxyl ciia amino acid
— Nhom 2°-OH hoac 3’-OH cua dau cudi adenosine cua

SRR 0
s

tRNA
e
tRNA chain —Q —||:I! —O0—CH, O_ A
&-
O OH
¢=o

| Anticodon

H—G—R 29
|\|JH.3+ Nguyén Hiru Tri

nhtri@hcmuaf.edu.vn
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@ Nap tRNA

« Cac Aminoacyl-tRNA synthetase gin cic amino acid
vao cac tRNA chuyén biét véi chung.
* Quad trinh nay hoan thanh thong qua hai budc phan
ung:
— Khoi dau 1a qué trinh hoat hoa amino acid véi AMP c¢6
nguon goc tir ATP
— Budc thur hai, nang lugng tir aminoacyl-AMP duogc su dung
deé chuyén amino acid t6i tRNA

a) amino acid + ATP — aminoacyl-AMP + PPi
b) aminoacyl-AMP + tRNA — aminoacyl-tRNA + AMP

18/05/2020 4:13:41 CH 23 Nguyén Hiru Tri e
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gy Nap tRNA

-
Amino acid 3 -7. -
1. Vi trl’ hoat dﬁng cﬁa enzyme ,\d;,,m,,,c /Aminoacyl-tRNA synthetase (enzyme)

aminoacyl-tRNA  synthetase % ' \\| °

dwoc gin véi amino acid va
ATP.
2. ATP méit hai nhém P va ndi 3]

Pyrophosphate / 3
¥ [

v6oi amino acid ¢ dang AMP. ® °

3. tRNA thich hop két hep véi Phosphte ﬁ:l \
enzyme va hinh thanh ciu néi o . »
dong héa tri véi amino acid, © —ﬁ
thay thé AMP. (== =

4. Amino acid dwgc hoat héoa \
dwoc phong thich khéi enzyme. @ —~—. P.

Aminoacyl tRNA: Mot amino acid dugc “nap™)

18/05/2020 4:13:41 CH 24 Nguyén Hitu Tri $ e

nhtri@hcmuaf.edu.vn
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Su stra sai

incorrect
tRNA e L amino acid
will be
y 5' removed
synthesis
site
—
incorrect
amino acid tRNA
synthetase
SYNTHESIZING EDITING
18/05/2020 4:13:41 CH 25 Nguyén Hivu Tri e
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Ribosome

La mot thanh phan nam trong té bao chat tham gia vao
qua trinh dich ma (translation), tong hop chudi
polypeptide.

Large subunit Large ribosomal
subunit

Small ribosomal
subunit

18/05/2020 4:13:41 CH 26 Nguyén Hitu Tri e
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Ribosome

« Ribosome c6 ba vi tri gan cho tRNA

~VitriP Vi tri P (Beptidyl-tRNA binding site)

_ Vl tri A Vi tri A (Aminoacyl-
. tRNA binding site)
. , Vi tri E (Exit site)
—Vitri E
Tiéu don vi l6n
Vi tri gin mRN
Tiéu don vi nhé
M hinh cho théy cac vi tri gén ciia Ribosome.
18/05/2020 4:13:41 CH 27 Nguyén Hiru Tri e
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[J
.. Ribosome
-
(/-VCIR R KR Components of Cytoplasmic, Organelle and
Bacterial Ribosomes
Location Subunits Ribosomal RNA Proteins
Animal Cytoplasm 405 185 33
60S 28S, 5.85, 55 49
Animal Mitochondria 28S 125 31
39S 16S 48
Plant Cytoplasm 40S 185 ~35
60S 28S, 5.85, 55 ~50
Plant Chloroplast 30S 165 22-31
505 23S, 55, 4.55 32-36
Plant Mitochondria 308 185 >25
508 265, 55 >30
Bacterial 30S 16S 21
508 23S, 55 31
Archeal 305 16S 26-27
50s 23S, 55 30-31
18/05/2020 4:13:41 CH 28 Nguyén Hiru Tri e
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Codon va aminoacyl-tRNA diu tién

it

Codon khéi ddu & Prokaryote 1a: Y
Théng thuong 1a AUG Hay
C6 thé 1a GUG N }ﬂ
bai khi la UUG H .
. » s i+
L%

Khi dipeptide dugc hinh thanh, o NH, 0 HoN

cia Met mé ddu c6 thé tac kich vao nhém  tiia e
C=0 ciia gbc aa thi hai. Qua trinh nay  ©* °“\{/

khong xay ra néu o NH, ctia Met khoi dau i 4

duogc formyl héa thanh NH CHO. (Asite)

18/05/2020 4:13:41 CH 29 Nguyén Hiru Tri e
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Codon va aminoacyl-tRNA diu tién

Aminoacyl-tRNA khéi dau 1a

N-formyl-methionyl-tRNA EHZ

N-formyl-methionine (fMet) 1a &,

amino acid dau tién cua chudi éHz

polypeptide dugc tong hop —OOC_J,H_N/H

Amino acid nay sau d6 duogc H>°=° ;ﬁrgg'

tach khoéi phan tir protein trong

sudt qua trinh truong thanh

18/05/2020 4:13:41 CH 30 Nguyén Hiru Tri e
nhtri@hcmuaf.edu.vn
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Su phan tach cua Rlbosome

FHTHSS00 1o 1 s

 Cac ribosome E. coli phan O O

tach thanh cac ti€u phan tai

Lo > , N : \/Norsassnmaho
budc cudi cua qua trinh Dlssoclanoné 9

dich ma O

IF3

 IF1 xuc tac hoat hoa cho

qua trinh phan tach nay
« IF3 gin vao tiéu phan 308

ty do va ngan can su tai

lién két véi tiéu phan 508

dé hinh thanh ribosome

hoan chinh.

18/05/2020 4:13:41 CH 31 .
Nguyén Hiru Tri
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Phirc hop 30S khéi dau dich mi

Khi ribosome hoan toan tach thanh hai tiéu phan
50S va 308, té bao tién hanh thiét lap mot phuc
hop khoi dau dich ma hoan chinh trén tiéu phan
30S goém:

— mRNA

— fMet-tRNA

~ GTP

~ Yéu to IF1, IF2, IF3

18/05/2020 4:13:41 CH 32 Nguyén Hitu Tri e
nhtri@hcmuaf.edu.vn
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Gin mRNA vao tiéu phan 30S

« Phirc hop 30S khéi dau dich mi dugc hinh thanh
tir mot tiéu phan ribosome 30S ty do cong thém
mRNA va fMet-tRNA

« Viéc gan giita tiéu phan ribosome 30S &
prokaryote vao vi tri khoi dau dich ma (initiation
site) cia mRNA phu thudc vao su bat cap bo
sung gifra:

— Mot trinh ty ngan Shine-Dalgarno cia mRNA nam ¢
upstream cua codon khéi dau.
— Trinh tu b6 sung ¢ dau cudi 3” cua 16S RNA

18/05/2020 4:13:41 CH 33 Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn

W O vi khuén, tiéu don vi nho gan v6i mRNA tai trinh ty Shine-
W Dalgarno (RBS = ribosome binding site) & upstream cua
codon AUG khéi dau.

A)
SD
sequence

smnm= TTee. Ribosome 30S subunit

- ..' 5

5° NNGG AGGNNNNNNNAUGNN 37

18/05/2020 4:13:41 Cr 34 INguyen Huu 1r1 e
nhtri@hcmuaf.edu.vn
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) Initiation Factor va tiéu phan 30S

e Lién két gifta trinh ty ® ooy

Shine-Dalgarno trén
mMRNAVSi trinh tr bd @ "l
sung cua 16S rRNA & '-l
duoc hoat hoa bai IF3
— Tro gitp boi IF1 va IF2 -
— Luc nély‘ ca 3 inigiation

factor déu lién két voi

tiéu phan 30S

et

18/05/2020 4:13:41 CH 35 Nguyén Hiru Tri e
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Gan fMet-tRNA vio phirc hop 30S khéi dau

« IF2 13 nhén t6 chinh xuc tac cho viéc gan cua
fMet-tRNA vao phtrc hgp 30S khdéi dau dich
ma.

« Hai yéu t6 khoi dau dich ma con lai cling dong
vai tro trg giip quan trong.

« GTP can thiét cho viéc gin cua IF2. GTP
khong b1 thuy phan ¢ budc nay.

18/05/2020 4:13:41 CH 36 Nguyén Hitu Tri e
nhtri@hcmuaf.edu.vn
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Phirc hop 70S khéi diu dich ma

-

- GTP du’oc thuy phan sau khi ) 708 INITIATION
tiéu phan 508 gan vao phuc
hop 30S dé hinh thanh phtc
hop 70S khéi dau dich ma
(708 initiation complex).

* Muc dich cua sy thuy phan
la tach IF2 va GTP khoi
complex giup qua trinh kéo
dai chu01 polypeptide co6 thé
dugc bat dau.

18/05/2020 4:13:41 CH 37 Nguyén Hiru Tri
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Khéi dau dich mi

i

1. IF1 tac dong lam tach s
ribosome 70S thanh o !

50S va 30S. 5 e AuG ¥
2. Gin IF1, TF3 vao 308, “seatencs

ngan can sy tai hinh

thanh ribosome hoan

Chinh . {\_ “GCUCE = IF3 I ’
3. IF3 XuC tac Cho Vlec : GGAGG ){’IF1 AUG 3

gan tiéu phan 30S vao

mRNA

18/05/2020 4:13:41 CH 38

Nguyén Hiru Tri
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4. TF2 xtc tac cho viéc gin
fMet-tRNA va GTP vao phu:c
hop. Khi fMet-tRNA gin vao
mRNA, phtrc hop 30S khai dau
dich ma duogc hinh thanh.

5. Viéc gan vao cta 50S cung
vo1 viéc tach ra cua IF1 va IF3.
IF2 tach ra va thuy phan GTP.
6. Hoan thanh phuc hop 70S
khoi dau dich ma. Luc nay
fMet-tRNA ndm & vi tri P.

18/05/2020 4:13:41 CH

39

{iF2)

(IF3 ]

GOP + Pl

Khéi dau dich mi

__(IF2)

AR i1 )
fmat
fmet
+
TP {IF3)
(ave (i)
308 initianl mplesx
T
—
, )
i— Lt s
505 ribosomal
; subunit
e\
,ms{ir A
[ + |
|
\ J
1 Auc I
706 initiation complex

Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn

-

Sw kéo dai chudi Polypeptide

Elongation factor

Su kéo dai bat dau khi ribosome mang fMet-tRNA & vi tri P site
va aminoacyl-tRNA ¢ vi tri A. Su kéo dai gom 3 budec.

18/05/2020 4:13:41 CH

40

Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn
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Céc protein factor va hinh thanh lién két peptide

« Factor tht nhat T (transfer).
— Van chuyén aminoacyl-tRNAs t6i ribosome
— Co6 2 protein khac nhau
« Tu, khong bén (unstable)
« Ts, bén (stable)

e Factor thir hai, G, ¢6 hoat tinh GTPase.
« Factor EF-Tu va EF-Ts tham gia vao budc dau tién cua qua
trinh kéo dai.

» Factor EF-G tham gia vao budc th ba.

EF-Ts oGTP Aa-tRNA
- EG-Tu/GDP \Lp EG-Tuw/EF-Ts \—‘p EG-TU/GTP mmm—t EG-Tu/GTP/aa-tRNA
. .
GDP EF-Ts
18/05/2020 4:13:41 CH 18-41 Nguyén Hiru Tri e
nhtri@hcmuaf.edu.vn

Su kéo dai chuoi Polypeptide
1. EF-Tu/GTP két hop aminoacyl-tRNA gin vio
V1 tri A trén ribosome.

EF-Tu/GTP
Factor Binding Center

Aa-tRNA

2. Peptidyl transferase tao mot lién két peptide gitra
peptide trén vi tri P va aminoacyl-tRNA méi dén & vi tri
A. K¢o dai chudi peptide thém mot amino acid va dich
chuyén no sang vi tri A.

18/05/2020 4:13:41 CH 42 Nguyén Hitu Tri e
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Sw kéo dai chudi Polypeptide

-

3. EF-G/GTP su dung hoat tinh GTPase thuy phan GTP
va chuyén vi tri ctia peptidyl-tRNA vé1 mRNA codon
tuong Uing sang vi tri P.

Factor Binding Center EF-G/GTP g
i :-j., ‘i i f 1 | \ i
!
e

. EF-G
Hybrid location of A site

RNA

18/05/2020 4:13:41 CH 43 Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn

/GDP

Co ché kéo dai

A) ACCEPTANCE OF A NEW -RNA
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Co cheé stwra sai

-

1. Dya vao viéc bat cdp Codon -
Anticodon: Khi qua trinh bat cap ding xay
ra, hai cau noi hinh thanh gitra 16S rRNA
va anticodon, Khi bat cdp sai cia tRNA va
codon, s€ thieu su thém vao hai cau noi nay
nén qua trinh phan ly d¢ dang xay ra hon.

2. Su dinh vi cua aa — tRNA trong vi tri A
boi EF-Tu/GTP: Néu bét cap ding thi vi tri
cua EF-Tu/GTP nam tai Factor binding
center (FBC) vi vy GTP c6 thé bi thiy
phan va EF-Tu tach khoi aminoacyl- tRNA.
Néu bét cip sai, FE-Tu/GTP tao phu'c hop
voi aa-tRNA s& khong tiép xuc véi FBC
theo ding cach. GTP khong dugc thiy phan
va EF-Tu/GTP/ aa-tRNA bi day ra.

3. Su thich nghi: Néu_bét cap dung s& gitp
cho tRNA 6 vi tri A dé dang hinh thanh lién
két peptide giita aa va chudi polypeptide
dang hinh thanh. Néu tRNA ¢ vi tri A sai thi
no6 sé bi day ra khoi ribosome.
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Nhan to két thuc (Release Factor)

« Su két thic dich mi & Prokaryotic
dugc thuc hién thong qua 3 nhan
t6 két thuc RF:

— RFI1 nhan stop codon UAA va UAG
— RF2 nhan stop codon UAA va UGA
— RF3 1a mot GTP-binding protein hd
trg RF1 va RF2 bam vao ribosome
|
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Sw két thiic qua trinh dich ma

-

 Budc cudi cung cua dich ma Ia su két thic khi
ribosome di t&1 stop codon trén mRNA

Release factor A )\ Polypeptide
‘s /l’ duoc gidi phong
). ' 4

5
v ugy = g el 2
¢ = e 3
i >
Stop codon
(UAG, UAA, hoic UGA)

@ Khi mot ribosome tién t¢i mot stop @ Release factor thiy phan ciu @ Hai tiéu phan cua ribosome

codon trén mRNA, vi tri A cia ndi gitta tRNA & vi tri P va amino Va cac cau tir khac cta phuc

ribosome dugc gan protein goi la acid cudi cing cia chudi hop phién ma tach nhau ra.

release factor thay vi mét tRNA. polypeptide. Chudi polypeptide

Pugc giai phong khoi ribosome.
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Su dich ma

 Prokaryote *Eukaryote

— N-formyl-methionine — Bit dau voi methionine

— Trinh tu Shine-Dalgarnp — tRNA khoi dau khong gidng nhu
chi cho 7 ribosomp bict tRNA tham gia vao qua trinh
dau la diémkhoi dau dich kéo dai
ma — C6 trinh tu Kozak (ACCAUGG)

— mRNA c6 mii chup tai dau 5°
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Su dich ma

« Su khac nhau giita qua trinh biéu hién gen cua té bao prokaryote
va t€ bao eukaryote

« Prokaryote thiéu mang nhan cho phép qua trinh dich ma bat dau
trong khi qua trinh phién ma van dang dién ra.

|'PABPEX:AEW'.
»~eAean

B80S
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Polyribosome
-

Nhiéu ribosome c6 thé tham gia dich ma mot phan tir
mRNA cung mdt Iuc hinh thanh nén polyribosome

—— ribosome

. S ] mANA
&2 i T TR ST Ry e 1 i 5 i 7 ¥
. - 3
RNA .
polymerase
= \ = = / )
Polyribosome { = e #—n o g
Polypeptic!e —

(amino cudi)

Ribosome

polypantide chain

mRNA (5’ end)
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a-Amino acid va lién két peptide

“00C—CH —NH3+

o - amino acid

[
NH;*—CH—C—N—CH—C—N—CH—C------- N—CH—COO0~
| | |
polypeptide
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Protein dugc tong hop nhu thé nao?

B) ALTERNATIVE SPLICING

Multiple proteins

A) NORMAL

One mRMA Ome protein )

Multiple different mRNAs

C) POLYPROTEIN D) FRAMESHIFT

J=% )

One mRNA Multiple protems
RNAof  Polyprowem Smaller proteins
virus are cut out from
polyprotein
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Bién d6i sau dich ma

Translation Posttranslational processing
@ JW
Dy Glycosylation
—

Q
e

Mic du ma di truyén chi ma héa cho 20 amino acid, nhung nhiéu
amino acid khac vAn dugc tim thiy trong cic protein. Ngoai
selenocysteine va pyrrolysine, con ¢d nhitng amino acid khac
duoc tao thanh do su bién ddi cua chudi peptide sau khi duoc
tong hop. Qua trinh ndy duoc goi la bién d6i sau dich ma.
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Hinh thanh Protein c6 chirc nang

» Chudi polypeptide tiép tuc trai qua sy bién doi
sau khi dich ma

« Sau khi dich ma protein co thé dugc bién d6i
theo nhi€u con duong dé hinh thanh nén hinh
dang 3-D.
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Hinh thanh Protein c¢6 chirc nang

Protein dugc dua dén hé théng ndi mang hoac
duoc tiét ra
— Puoc chuyén dén ER
— Co6 signal peptides dugc ndi véi signal—recognitiop
particle (SRP), gitip ribosome dich ma to1 lién két
voi ER
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Co ché chuyén protein muc tiéu dén ER

® Tong hop @ Mot SRP gin véi @ SRP gin v6i mot receptor @ SRP tach ra, va ® Signal-cleaving @ Phin con lai cia chudi
Polypeptide bat  signal peptide, lam trén mang ER. Receptor ndy  chudi polypeptide tiép tuc  enzyme cit dut polypeptide o1 ribosome
dau tén mot  gian doan qué trinh la mot phan is cua phire hop duoc tong hop trongkhi  signal peptide. va gip cuén lai hinh thanh
ribosome tw do  sinh tong hop trong protein  (mot  phic  hop n6 dugc chuyén qua mang cAu triic cubi cing.
trong cytosol. gidy lat. chuyén vi) c6 mot kénh trén_ (signal peptide van

mang va mdt enzyme bam vao mang.)
signal-cleaving

Ribosome

mRNA
Signal
peptide

Signal-
recognition
particle

(SRP)  SRP
receptor 1
CYTOSOL Protein

e

ER LUMEN Translocation .
s omplex
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Protein synthesis in cytosol Inside of cell
% ? E \ To rough endoplasmic reticulum
To -g—

endoplasmic
reficulum  Lysosome &

Mitochondria Exocytosis

QOutside of cell
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Cytoplasm

Hapinh

Hago
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Selenocysteine: Amino Acid thw 21

. Selenocystelne (Sec) khong phai la mot amino acid dién hinh, va n6 chi duogc
gan vao chudi polypeptide trong mot s6 protein hiém thong qua qué trinh dich
ma trén mRNA boi ribosome. Qué trinh nay xdy ra & ca prokaryote va
eukaryote, bao gdm ca con nguoi. Selenocysteine dugc ma hoa boi UGA. Tuy
nhién, UGA lai 1a mot stop codon. Su lua chon giira “stop” va selenocysteine
phu thudc vao mdt trinh tu dac biét goi 1a selenocysteine insertion sequence
(SECIS element).

A) BACTERIA B) MAMMALS

y Single protein cEFsec
Selb < binds tIRNASec - =

and stem - loop

Stop
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Selenocysteine vs cysteine

« Selenocysteine c6 tRNA cia riéng nd. Trén thuc té,
selenocysteine-tRNA dugce khdi dau bang cach nap
v6i serine. Sau d6 serine dugc enzyme bién doi thanh
selenocysteine. Selenocysteine la mot analog cua

cysteine, nhung n6 cé selenium thay vi sulfur.
H H

H,N—C — COOH H,N—C — COOH
CH, CH,
§ #
H H
CYSTEINE SELENOCYSTEINE
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@h Pyrrolysine: Amino Acid thir 22

Vao nam 2002, mot amino acid

tht 22 dugc khdm phd - frRonsINe
pyrrolysine, mot dan xuat cia _  § /\/\/%/
lysine gan vé&i vong pyrroline. o I
Amino acid nay dugc tim thay

& vai archaebacteria, n6 dugc T w
ma hoa boi stop codon UAG. “‘-“/\/\)\(ﬂ)/

Co ché nap Pyrrolysin vao tRNA ciing nhu viéc chén
pyrrolysin vao chudi polypeptide duoc cho riang twong tu
voi truong hop cua selenocysteine.
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] Cofactor vs prosthetic

=

 Pé c6 day du chtc ning, nhiéu protein can nhiing
ph?m khong c6 ban chat 1a protein, duogc goi la
cofactor hay nhom prosthetic. Nhiéu protein sur
dung mo{t nguyén tir kim loai lam cofactor; co
nhitng nhém phtc tap hon 1a 13 cac hop chét hitu
CO.

* Do do, prosthetic 1a nhirng nhom ¢6 dinh v&i mot
protein, trong khi cofactor thanh phan truong dbi tu
do tuong tac voi protein.
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* Tén goi chung cuia nhiing

Nhom prosthetic.

nhom khong phai la protein ma H,C=CH M
c A A = e . B 2
lien két chit véi protein va 7 I P L
. r r 4 ~ . ‘
gitp no c6 dugce chirc nang goi _N\F 3 N
la nhom prosthetic. N
A . A , . |
+ Mot protein khong c¢6 nhom ™C Nl A | P
prosthetic dugc goi la mdt ‘
. ~00C—CH,—CH, CH,—CH,—C00~
apoprotein. !
r r /N
* Mot sO protein lién két chat (J
~ g g s ) .« 2R HN
ché voi céc 1on kim loai dé co CH,
, < . \
chtc nang. VD: Hemoglobin. G
Ho T
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Vitamin/Parent compound

i O_rgunic-c.;fccton on-d iﬁrumim

Vitamin A = Refincl
Vitamin 81 = Thiamine
Vitaman B2 = Ribaflavan

Vitamin B3 = Miocin (refers 1o

Vitamins that are enzyme cofochors or their precursoes

Active form/Cofactor Function
Refinaldehyds wision
Thicmine pyrophosph decorbooylati

Flevin adenine dinucleotide
Flavin mononucleotide
Micotinomide adenine

many redax reactions

redox reactions

niestinamide and/er dimucleotida |degradative)
nicainic acid| Nicotinamide adanine redox reactions
it Reraliin i o
phosp 1
Vitamin 85 = Pantothenic acid Coenzyms A ocylafion reactions
A"-Phosphopantetheine fatty acid synthesis
Vitamin B4 - Pyridoxing, pyridoxal,  Pyridoxol phasphate amino acid metobolism
or pyridosxoming
Vitarmin B12 = Cobalamin Mhethy| Cobelamin methyl group carries
Dearyadencsyl Cobolamin  rearrangements.
Biofin [a 8 vitamin] Biokin corbawylations
Folic acid |a B vitamin| Tetrohydrofolate redex reactions and
one carbon carrier
Vitamin K
Witernin K1 = Phyll Phyll pastranslational
Vitamin K2 = M carbaxylation of
Vitarnin K3 = Menad: ghutameale
Vitgming that are not enzyme cofocons or their precursces
Vitamin A = Refinol Refinoic acid harmona/ regulctar
Vitamin C = Ascorbic acid Ascorbic ocid antioxidant
Vilamin D = Ergocaleiferal (D2) Calitrial harmane conlralling
or Chalecalcifers] [D3) Ca and P metobolism
Vitamin £ = Tocophersl Tocopherol anticxidant
Cah sioming [i "
Hema Hame CYGEn Carier
Lipoic ocid Lipoamide rodox reactions
2-carbon cormier
Biopterin Tatrahydrobiopterin Phe matabolism
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Chaperone

Py P
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Fbosom —
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Folded
protein

Chaperone y /
_.____..-’

N —
) &

Completed
polypeptide

released

L?\H_,,) w 3" mRNA

TV GELL P Fe. P 21 5008 4348 Frass e St cmcie, =
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The mechanism of the specificity |
of tagging is 4 central topic for
cusrent research. An additional

| shzyme, E3, & often involved.
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Hé thdong cat ubiquitin—proteasome
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Action of
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