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Diéu hoa su biéu hién cua gene
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Diéu hoa sy biéu hi€én cia & Prokaryote

e 1)

Qua trinh kiém soat gene Prokaryote doi hoi dap tng
nhanh v61 nhitng thay d61 cia moi truong.

Kiém soat gene c6 thé 1a dwong — c6 nghia 1a hoat hoa
hoat dong cua gene, hoac am — kim ham sy hoat dong
cua gen.

Diéu hoa sw biéu hién ciia gene & Prokaryote chii yéu
la & mirc d§ phién ma.
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M6 hinh Operon diéu hoa

-
* Phirc hop goi 1a operon dwgc md td vao nidm 1961 béi Francois Jacob va
Jacques Monod.

« Mot operon c6 ba phin: promoter, operator va cac gen cAu tric. Thém
vao do 1a mét gen diéu hoa lién quan dén viéc cho phép gen cAu tric dwge
phién ma hay khéng .

e Operon — Mgt cum cac gene céu tric dit dudi sw kiém soat ciia mot ving diéu
hoa. (Repressor binding site = operator ; RNAP binding site = promoter

Repressor Promoter  Operator Leader Stuctural genes
gene (/) (P) gene (0) (L) 74 Y A
- - I — ] — -
A b 4
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Phuc hop Operon

1. P‘romoter: duoc nhan dién boi RNA polymerase 1a noi bat
dau qua trinh phién ma

2. Operator: kiém soat Viéc gin RNA polymerase vao promoter
va thong thuc‘mg nam trong promoter hodc nam gilra
promoter va gen can dugc phién ma.

3. Gene ciu truc: gene cau trac (hodc gen thiét ké) ma hoa cho

chuoi polypeptide.
lag Operon
|4—"U latory sequences i Structural genes —
|
DNA
/ > ¥
Promoter fnr/ / Operator (o) { Slractural gene
regulatory gene Promaoter for Structural gene for p-palactoside
[ﬁl structural genes (pm] for B-galacmsidase transacetyiasc
Regulatory gene Structural gene
(i) codes for for f-galactoside
repressor protein permease
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Mot operon cam tng (inducible) chua
mdt cum gen cau trac thong thuong ¢
dang dong (off), bi khoa boi
repressor cua no. Khi tdc nhan kiém
soat gan vao repressor, tach noé khoi
vi tri khoa gene (vi thé ngung trc che).
Gen sau d¢ trd thanh trang thai mo
(on) cho dén khi mdt repressor gan
tro lai operator. Operon cam ung-
duoc hoat hoa boi cac phan tor cam
ung nhd VD: Lac operon

Mot operon trc ché (repressible) chua
mdt cum gen cau trac thong thuong o
dang mo (on). Khi tic nhan kiém
soat gan vao repressor, repressor gan
vao operator, khoa gene cau tric va
gen trd thanh trang thai dong (off).
Operon uc ché - bi dong bdi nhitng
chat dong kim ham. VD: Trp operon
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M4 hinh Operon dié¢u hoa

Promoter  Cperatar Genes
[hA | S
hctive At
Repressor Repressor

"Tryplaphan

Inacive v Inachve “
Repressor \ Lackose Repressor
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Co ché diéu hoa gene

Kiém soat dwong: qua trinh phién ma chi xay ra khi
promoter dugc hoat hda boi activator.

Kiém soat am thuong la co ché phd bién &

prokaryote.

Kiém soat duong thuong phd bién & eukaryote

Su tu diéu hoa: protein diéu hoa qua trinh phién ma

cua chinh no.
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Kiém soat duwong - Kiém soat am

it

Kiém soat dwong:

Kiém soat duong = activator gan vao vi tri diéu hoa dé kich
thich qua trinh phién ma gene, can sy ¢c6 mat ctia mot nhan to
activator dé su phién ma xay ra

Kiém soat am:

Kiém soat am = repressor gan lén bi tri di€u hoa dé chan lai
qua trinh phién ma cia gene.

Su c6 mdt ciia nhan t0 repressor uc ché qua trinh phién ma, su
phién ma chi xay ra khi repressor bi bat hoat boi mot inducer

Ca hai kiéu operon cadm tng va uc ché, gen dong khi repressor
gan vao operator cia no6. Su khéc biét do la cach hoat dong cua
tac nhan ki€m soat repressor.
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Kiém soat duong: cam trng

binding Structural
Regulator gene sile  Promoter gene{s)
1 i L

JrTL , :
IE] o Phtrc hop activator -
. @D.un.. | inducer gin Ién vi tri
s diéu hoa

Regulator

Struchual

- Promoter s) 2 ‘A ~
T o Xay ra sy phién ma

[ 1
Y =
/ Transcription
\j
Active
activator-inducer complex
binds to regulator binding site.
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Kiém soat

Regulator
binding Structural
Regulator gene site Promoter geneys)
v —
Transcription

Active
free activalor binds lo regulator binding site.

V@ cormprossor

Regulator
binding Structural
m m WSJ

* 71/ RANA polymarase cannot bind
O to promoters without activator
at regulator binding site.
n Inactve activalor-co-repressor
compiex cannet bind to regulator binding site.

5/18/2020 4:15:30 PM
5/18/2020

duong: trc ché

Phirc hop activator -
repressor khong thé
gin voi vi tri diéu
hoa

Khong phién ma
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Khi inducer hién
dién, repressor
khong thé gan 1én vi
trf diéu hoa.

Kiém soat am: cam Urng

binding Structural
Reguilator gane meﬂfer Ssite gena(s)
l l

Bound
+ / errsssor
o lrarscnptron
RNA polymerase

X4y ra sy phién

ma.

Allolactose, inducer |—

Repressor
v ) Inducer
Regulator
binding  Structural
Regulator gene Promoter site gene(s)

// g

Repressor-inducer complex
cannot bind to regulator binding sits.
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Kiém soat am: uc ché

Regulator
binding  Structural
Regulator gene Promoter site gene(s)

—-

v
Phitc hop repressor- v / o

corepressor gan 1én vi| | Mmoo

tI'i dléu hba ' @ Co-repressor

Khoéng phién ma ondrg Sincrs
Ragulator gene Promoler " g

1 1 1 1
1

I 1 1
* Blocks transcription
|
V RNA polymerase
7 & Repressor-co-reprassor complex
binds to regulator binding site.

Tryptophan, corepressor
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Lac Operon

« Su biéu hién cta gene 1a do cam tmg hay theo chuong trinh.

« Repressor thuong duoc biéu hién tir gen i

* Repressor gdn vao operator dé chin qua trinh phién ma cua gene
cau truc.

« Inducer lactose gin va 1am bat hoat repressor cho phép khoi dau
qua trinh phién ma.

» Lactose operator 1a mot vi tri can thiét cho su trc ché

» Lactose promoter 1a mdt vi tri can thiét cho su phién ma

* Lac operon chura viing gen cau truc lién két voi gene di€u hoa.
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Disaccharide Lactose

|‘.|:H20H
P °\l\°—‘r /L
2
‘c gH W C' H OH
I!I\(I:—r!:/i glucose residue
|J 2
H ([)H

galactose residue

Lactose, mot duong dugc tim théy trong stra, hinh thanh khi galactose
va glucose dugc noi voi nhau qua cau noi a (1—4) glycosidic.

Nguyén Hiru Tri
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lac i promaoter operator  lacz lae y laca

active -— no transcription
repressor

protein

{a) no fg: ide sugars p 5
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AMA
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inactive @
Tepressor . C}
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protein

Lac Operon

transcription

O=

§=
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i
ribosome —
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Lac Operon

Pl Genel P O Gene 2 Gene Y Gene A
lac repressor Pgal i f-gal ide [
permease  transacetylase
(lac ) {lae Y) {laec )

|

Cleaves lactose into  “Pumps™ lactose Eliminate toxic

glucose + galactose into the cell  thiogalactosides
also transported by
lacY into the cell

Khi khong cé lactose (controller), repressor gin vio
operator rc ché qua trinh phién ma bang cach ngin RNA

polymerase gan vao promoter.
5/18/2020 4:15:30 PM 15 Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn

Lac Operon

-

Khi ¢6 co chit, allolactose (controller), gin vao phan tir repressor dang nim
trén vung operator cua gene, khi do repressor dwgc tach khdéi gen. RNA
polymerase ¢6 thé gan vao promoter va gene mi hoa cho ba enzyme cin
thiét cho viéc sir dung lactose duwgc phién ma.

lac operon
A

owa 7 I, RO,
l HNﬂli/

3 polymerase

- T A | i ‘
e il [ I

Allolactose Inactive
(inducer) repressor
Lactoeep L ep inactive, operon on
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Lac operon

» Khi cac enzyme duoc tong hop , lactose dugc sir dung, bao
gom ca phan tr allolactose gan vao repressor. Khi allolactose
khong con gan vao repressor protein, repressor khoa promoter
(bang cach gan vao operator), lam qua trinh phién ma ngung.
Day 1a co ché kiém soat &m, bdi vi promoter bi khoa do
operator bi gan boi repressor .

» Lactose operon 1a mdt vi du di€y hoa hoat dong ciia gen cam
ung, bdi vi khi hién dién co chat ciia con duong chuyén hoa
(metabolic pathway) c6 thé cam Ung quéd trinh tong hop
enzyme. Bd&i vi allolactose cam trng phién ma, lactose operon
duoc goi la operon cam Umg ( hodc trong mot so truong hop,
goi la operon dugc giai trc ché - derepressable operon vi
lactose lam ngung hoat dong cua repressor).
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Lac operon
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Lac Operon

« Lactose operon cé mot phan cua kiém soat
duong

- Kiém soat dwong ciia lac operon lién quan dén
cAMP-CRP (cyclic AMP receptor protein' hoac
CAP: catabolite activator protein) gan vao
promoter d& hoat hoéa quéa trinh phién ma bdi
RNA polymerase.

« Phirc cAMP-CRP diéu hoa hoat tinh cla lac
operon
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Lac Operon

Khi mirc glucose trong té bao xuéng thz"lp, cAMP (cyclic adenosine
monophosphate), mdt chit truyén tin thir hai trong vi¢c truyén tin hiéu té bao tich
lily lai. ¢cAMP gin vao vi tri allosteric ciia CRP hinh thanh mét phitc CRP- cAMP.

CRP- cAMP gin vao vi tri ké lactose operon promoter va né lam RNA polymerase dé
dang gin vao ving promoter ting cuwdng viéc phién mi cic enzyme lactase (néu
lactose hién di€n sé tach phan tir lactose repressor).

CAP binding RNA polymerase
site, )

ANA polymerase

_— o 1 *
\ Zd
camr

high, p not acti Glucose low, promoter activated
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Promoter for /ac operon
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Lac Operon

RNA-
CAP-  polymerase- start site for RNA synthesis
binding binding site
site (promater)

s H 3 . eotide pairs
OPERON OFF
—_— — ——
: f.uu&ltcgss: —_— because CAP not bound
“ s
+ GLUCOSE OPERON OFF both because
= LACTOSE Lac repressor bound and

because CAP not bound

cap AMP c§
n .
OPERON OFF bacause

COLUCOSE i i B S

= LACTOSE Lac repressor bound
CAP CAMP RNA polymerase
GLUCOSE ! P —
+LACTOSE w ml— OPERON ON
L1 ] Y ——
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When glucose level is \cw\[ CAP readily binds cAMP, and the l ? ..Increasing the eﬁlcwencyl
RNA

cAMP levels are high CAP-cAMP complex binds DNA, . of polymerase binging.

e """‘"AM:"-""" CaP V | }/ laco
cAMP 't polymerase
S &. CAMP :mp\! operator
laci car] = lacZ lacy lacA
B — =T acP | —

1

Transcription The result is high rates of
and translation transcription and translation

of the structural genes...

Lac Operon Enzymes é ;

B-Galactosidase Permease Transacetylase

Clucose
° L 4

Lactose . Calactose

. . [§ ...and the preduction of
glucose igh | glucose from lactose.

?

P RNA polymerase cannot
bind tc DNA as efficiently;

When glucose level is high, cAMP levels are
low, and cAMP is less likely 1o bind to CAP

N
> G @n RNA / lacO
polymerase operator
\ ——
car) X X
S
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Lac Operon

'; (transcription start site)

Promaoter
= =k == lacZ. 3
CAP site Operator

E. coll lac transcription-control genes

o @i
(@) lac repressor
~ lactose %
=i
+glucose T fack F
(low cAMP) Mo mRMA transcription

lactose
&
o om

+ lactose _— | g
—_— {\ _} = lacZ -

+ glucose e T
(low cAMP) Low transcription
<]
0 ww 8B
+ laclose [ ="
_ glucose { lacZ =
(high cAMP}
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Trp Operon

-

* Trp operon chua cac gen cAu tric can thiét cho qua trinh sinh téng hop
tryptophan.

e Trp operon hoat héa qué trinh phién ma khi khong cé sy hién dién cua
tryptophan.

e Heé théng {rc ché duoc diéu hoa boi mot co ché kiém soat nguoc am.

P, tpR PIO spL trpE pD trpC tpB frpA
] I I I I I 1N
| | /
Repressor Leader peptide Anthranilate synthetase Indole Tryptophan synthetase

glycerolphosphate

/\‘ synthetase

Chorismic acid — Anthranilic acid —» PRA —» CDRP —» InGP —> Tryptophan
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Ll Trp Operon

- p Yp

Trp operon dwge dong khi tryptophan gin vao va lam bét hoat
aporepressor.

Phirc hgp tryptophan-repressor gin vao operator va ngin chin
qua trinh phién ma khi mirc tryptophan cao.

Néu mirc tryptophan sut giam,phirc hop trp-repressor sé tach khoéi

operator.
Teyptophan absent Tryplophan present
‘Corepressor
miNA mRNA I

1 '
A
Inactive Inactive b Active
repressor repressor A TEpTUSSOr
RMNA polymerase — Transcription .
\,__ proceeds
] ) I

Pirp = ONA
mRENA transcript

e I e
l l 1 l ITmnH-ltiun Ay
Enzymes of the
iponen 0 28 39 98 3
synthesispathway ¢ d ¢ b @
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Trp Operon - DPiéu hoa giam bot
(Attenuation)

» Attenuation — mot hinh thuirc rat nhay két hop vo1 su
diéu hoa dich ma caa Trp operon.

Trinh tu trp attenuator c6 chira mot trinh tu base bo
sung & dau 5’ trong mRNA va c6 thé bat cip bo sung
tao thanh ciu trac than (stem) va vong (loop).

Table 16.3

Intracellular

Position of Ribosome Secondary Termination of
Level of Ribosome Stalls ‘When Region 3 Structure Transcription
Tryptophan at Trp Codons Is Transcribed of 5 UTR of trp Operon
High Mo Covers region 2 3+4 hairpin Yes
Low Yes Covers region 1 2+3 hairpin Mo
5/18/2020 4:15:30 PM 26 Nguyén Hiru Tri
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Trp Operon - DPiéu hoa giam bot

P, opR PO tpL tipE trpD trpC tipB fpA
T | I i s
..-"" Leader peplidE""" .
,.-"" Met- Lys- Ala- lle- Phe- Val- Leu- Lys-Gly-Trp-Trp- Arg-Thr-Ser
AAGUUCACGUAAAAAGGGUAUCGACAA UGAAAGCAAUUUUCGUACU GAAAGGUUGGUG GCGCACUUCCUGA o
Leader Region 1 Leader
peptide peptide
initiator terminator
codon codon
AACGGGCAGUGUAUUCACCAUGCGUAAAGCAAUCAGAUACCCAGCCCGCCUAAU LR BB DAL LB
Region 2 Region 3
trpE

B Attenuator sequence
initiator

codon
GAACAAAAUUAGAGAALUAACAAUGCAAACACAAAAACC
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<

Trp Operon - Pi¢u hoa giam bot

« Su diéu hoa giam bot 1a nguyén nhan giy ra két
thuc phién ma sém mRNA vi sy hinh thanh cau
tric kep toc ngimg phién ma & ving dau 5° cua
mRNA

« Néu tRNA-trp hién dién, qua trinh tong hop
peptide leader dan téi su bat cip bo sung cua
mRNA tao thanh ciu tric ngan can hoat dong cua
RNAP.

5/18/2020 4:15:30 PM 28 Nguyén Hiru Tri
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Trp Operon - DPiéu hoa giam bot

(a) Trp operon

Ribosome 5'UTR

binding site . \ Gene &

ey Regions: | H 3 4 |
] N - I . .

v \
[t codon wow  EIREm
codons

(b}

Tro tOﬂan!L 1

3

1+2 and 3+4 3
secondary structure secondary structure
Attenuation Antitermination
iterminates transcription)
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Trp Operon - Pi¢u hoa giam bot

X

Ngirng

DNA

+ trp

RNA

phién ma
OOOO CAu triic ngirng
Leader peptide phién ma
DNA

- XOH
RNA
Leader peptide :%
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Phién ma
tiep tuc
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Mot s6 Operon diéu hoa giam bat

OPERON LEADER SEQUENCE

Tryptophan | Met-Lys-Ala-1le-Phe-Val-Leu-Lys-Gly-Trp-Trp-Arg-Thr-Ser

Phenylalanine | Met-Lys-His-Ile-Pro-Phe-Phe-Phe-Ala-Phe-Phe-PheThr-Phe-Pro

Histidine Met-Thr-Arg-Val-Gln-Phe-Lys-His-His-His-His-His-His-His-Pro-Asp

Threonine Met-Lys-Arg-lle-Ser-Thr-Thr-lle-Thr-Thr-Thr-Ile-Thr-Ile-Thr-Thr-Gln-
Asn-Gly-Ala-Gly

Leucine Met-Ser-His-lle-Val-Arg-Phe-Thr-Gly-Leu-Leu-Leu-Leu-Asn-Ala-Phe-Ile-
Val-Arg-Gly-Arg-Pro-Val-Gly-Gly-lIle-GIn-His

X ~ .
5/18/2020 4:15:30 PM 31 Nguyén Hiru Tri
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Operon Arabinose

/T\\\
araC _\‘* \\x aralb araA aral
1.45 min
— —_—
Regulation Pe Pap Ribulckinase lsomerase Epimerase
64.2 min _L._
e
Pe Uptake
araF araG araH
42.7 min
Pran
Uptake
AraF,GH
p L-ribulose- D-kylulose-
! | L-arabinose L-ribulose phosphate phosphate
[ —+= CHO CHOH CH.OH CH,0H
L-arabinose — o HCOH c=0 c=0 c=0
1 . 1 I T Central
—= HOCH === HOGH —= HOGH == HOGH —= metanolism
HOCH HOCH HOCH HCQH
" s ~H,OP0,- -
o CH,OH CH,OH CH,OP0; CH,OPOS
AraA AraB AraD
Fends i Geneics
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iy Operon Arabinose

-

AraC protein c6 chic nang nhw
modt homodimer. M&i monomer
déu c6 2 domain, mot domain cé
kha nang dimer héa ciing cé thé
lien két v&i arabinose va 1
domain lién két v&i DNA.

AraC 13 protein diéu hoa kiém
soat dwong va am dbéi Voi
promoter pBAD va kiém soat am
v&i chinh promoter pC.

5/18/2020 4:15:30 PM

(a)

(b)

(c)

v
', Linker
)

C-terminal
DNA-binding domain

" N-terminal arm

v Arabinose-binding
N-terminal pocket
dimerization domain !

)

No arabinose

With arabinose

RNA polymerase

e ——
NguyéiHiru Tri
nhtri@hcmuaf.edu.vn

@@ Operon Arabinose

araO,: trinh tw operator. Khi c6 arabinose, AraC canh tranh v&i RNA
polymerase dé& bam vao trinh tw nay va tw (rc ché qua trinh phién ma
cla chinh né (P promoter), s bam cda AraC cua AraC vao vj tri nay
gilp hoat héa s biéu hién ctia promoter Pg,p.

araO,: trinh ty operator. Sy bam cda 2 phan t& AraC Ién trinh tw O2 va
[1 cach nhau 194 bp tao thanh loop, rc ché sw phién ma tai Psao

promoter.

aral: trinh tw cam ng. Trong trwong hop khdng cé arabinose, 2 phan
t&r AraC bam Ién vung |, va vung araO, tao loop, rc ché Pg,p. Khi co
arabinose, 2 phan t& AraC cung bam Ién vung nay (l, va I2), kich hoat

sy biéu hién Pgap

CRP (cAMP receptor binding prpteir]) la protein cé kha nang gén V&
cAMP. Hé tro cho qua trinh tai sap xép cGa AraC khi c6 sw xuét hién

cla arabinose.
5/18/2020 4:15:30 PM
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jaat Arabinose Opreron
Positive control pBAD : Khi cé sw hién dién cia Arabinose, protein AraC déng

vai tro la activator, cdm (rng sy phién ma & promoter pBAD

Negative control pBAD : Khi khéng cé sw hién dién cia Arabinose, protein AraC
déng vai trod la repressor, trc ché sw phién ma & promoter pBAD

Negative control pC: Khi khong cé arabinose: s tao loop b&i AraC ¢ ché sw
tdng hop AraC. Khi cé mét arabinose: dimeAraC mé vong DNA, ving pC duoc
mé& nhanh chéng gia tang hoat tinh, tdng hop AraC, RNA polymerase canh
tranh v&i AraC trc ché sy hoat dong cla pC, duy tri sb lwong protein AraC ndi
bao rat thép.

CAP-cAMP déng vai trd la repressor kiém soat sy phién ma protein diéu hoa

AraC.
arac/_\_\ + araB araA araD
1.45 min
-— —
Regulation Pc Psap  Ribulokinase Isomerase Epimerase
. NguyéiHiru Tri
5/18/2020 4:15:30 PM nhtri@hcmuaf.edu.vn

il Operon Arabinose

-

Robert

Control of the ara operon

Promoter cia araBAD operon & E. coli (a) CAP binding site Py,
dwoc hoat héa khi co arabinose va khéng 3¢ a0, ara0, | aral [
c6 glucose. Hai activator hoat déng la Aqu __IF’c LI

va CAP. Khi arabinose hién dién, AraC gan ) o q

v&i arabinose @& hinh thanh cAu tric dimer (®) ~Arabinose 2 N
cho phép né gén vao DNA 2 vi tri ndm canh ﬂ_‘:‘t
nhau la aral, va aral,. Phia upstream la vj tri 0, P. I

ge":in clia CAP: khi khéng c6 glucose, CAP  (c) +Arabinose Trangcription
gan v&i cAMP va tré thanh dong hoat hoa —:—:ﬂi—@—
Ara operon. 0 O P h

Khi khéng c6 arabinose, cac gene araBAD khong dwoc biéu hién. Vi khi khdng bam
v&i arabinose, AraC thay ddi cdu hinh bam vao DNA theo mot cach khac: mot
monomer van bam vao aral, nhung mét monomer khac gan vao ving araO, cach
xa 194 bp hinh thanh c4u triic vong (loop). Khi d6, khéng c6 monomer clia AraC tai
vi tri aral,, va khéng c6 qué trinh hoat héa phién ma araBAD promoter dién ra.

NguyémBHiru Tri
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CAP protein

Ara ciing dwoc diéu hoa béi su trc ché bién dwéng do protein CAP (Catabolite

Activator Protein)

glucose (+) = cAMP thap = CAP tw do = khong hinh thanh phiic hop CAP-cAMP =

aAra operon khéng dwoc phién ma

Glucose (-) = cAMP cao = hinh thanh phirc hgp CAP-cAMP. Phirc hop nay sé bam

I&n vi tri uptream cula aral, gilp cho sy mé& loop va tang tinh hiéu qua cta phién ma
NguyémHiru Tri
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Arabinose operon

Kiém soat dwong: suw gén protein diéu hoa Ién DNA hoat héa phién ma
Kiém soat am: su gan protein diéu hoa Ién DNA trc ché sw phién ma

Structural binding Shuctwsl
Requiaior gene sile Promoler goneds) Ragulnior gane Promater_site  gane(s)
+— ———t +— ———
* o FNA polymerase cannot ' - B
> bind 10 promoter without actiator p > rmpressor
* 7 at regulstor binding sie ‘ / s
= transcription
g L Q
Inaciive aciivator RNA pal FNA palys
Pogeshaice Reguiator
binding Shuctural binding  Structural
FReoguisior geng sie  Promoter gene(s) Reguialor gane Promoter sita  genels)
== =t t
Y s v
* / Transcnption ¥ - Transcription
" /’_,/
activator-nducer complax Rapressor-inducer complex
Ibinds to reguiaior binding site. cannol band to reguiator bindng site

Kiém soat dwong (cdm (rng)  Kiém soat am (cdm &ng)

NguyéB8liru Tri
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@  Diéu hoa 2 thanh phan

2 protein & E. coli la PhoR va

PhoB, diéu hpa sw phién ma r-og SR
dap (ng v&i nong do phosphate / o

ty do. PhoR (sensor) la moét [ e guacve
. ~ R ~ N lﬂll—‘--—"" H_|
protein van chuyén trén mang, 7 o

: —
Am & ma 2o tA hae @ - YRR,
nam ¢ mang trong cua té bao, |@ ) >

, . s 0 \\-'g_—-_@-{r{_n _ [mes
c6 domain nam trong chu chat 4 WRROIVRL
(periplasmic) lién ket in_ &b RO
phosphate va domain trong té# rogior acie i

B A . . : H— O WUV
bao chat c6 hoat tinh kinase; | | b =
PhoB (response regulator) la b cpoptsnic mormrane
mot protein trong té bao chat.
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i Picu hoa tirng tang
(Cascade regulation)

* Mot co che diéu hoa nhanh chong va tiét kiém nang lugng
& prokaryote la sir dung cac nhac to ¢ khac nhau.

* Moi ¢ dinh huéng cho RNA polymerase xac dinh ya gan
Ién promoter. Nhirng promoter nay kiém soat su biéu hién
cia phirng nhém genes lién quan dén mt hoat dong
chuyén héa chuyén biét cta te bao.

* Sau day la hai vi du veé sy di€u hoa biéu hién ctiia gen bang
cach sir dung cac nhan t6 sigma khac nhau

— Sir dung ludn phién nhan tb ¢ béi E. coli cho sy tw diéu chinh thich
hop véi méi truong mai

— Sir dung ludn phién nhin t6 6 béi SPO1 bacteriophage trong sudt
qua trinh xAm nhiém
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Sir dung ludn phién nhéan t6 ¢ ¢ E. coli

-

« O trang thai binh thuwong, RNA polymerase holoenzyme
chira 670, nhin to o pho bién nhat, sw nhan biet promoter
cia cac gen cau truc hau het 1a nho 670.

* Khi E. coli gap moi trwomng shock nhiét (heat shock) do sw
tang 1én dot ngdt nhiét d¢ cia moi trudong, mot nhin to o
mgi, 632, duwgc tong hgp mot lwgng 16n va thay the cho 670
dé dinh huéng cho RNA polymerase gan vao heat- shock
gene promoter. Sdn pham biéu hién cia nhirng gen nay
giup cho té bao chong lai nhirng nguy hiém do shock nhiét.

* Su gia tang ham lwgng 632 vi :

— (1) tang cwong dich ma mRNA 632
— (2) Su 0n dinh cua protein 632.

* Cac nhan to o ciing dugc luan phién sir dung trong nhirng
hoan cidnh moi trwong khac nhau deé biéu hién cac gen
khac nhau

5/18/2020 4:15:30 PM 41 Nguyén Hiru Tri
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Sir dung ludn phién nhén t6 ¢ ¢ E. coli

Normal requirements during exponential growth. General “housekeeping” genes

Stress signals: oxidative stress, UV radiation, heat shock,  General stress regulator genes (> 70 genes)
hyperosmolarity, acidic pH, ethanol, transition from
growth to stationary phase

Heat shock and other stresses: unfolded proteins in the Heat shock proteins: chaperone proteins and
eytoplasm proteases that fold or degrade damaged proteins

Unfolded proteins in the cell envelope Genes that restore envelope integrity

Conditions that promote production of multiple flagella  Flagellum assembly and chemotaxis

Iron starvation (and the presence of iron citrate in the Transport machinery for iron citrate uptake
environinent)
Nitrogen starvation (absence of ammonia) Metabolism of alternative nitrogen sources
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Sir dung luan phién nhén t6 ¢ béi SPO1
bacteriophage trong qua trinh xAm nhiém

ANA polymersse with RNA polymarase with

bacterial sigma factor wiral sigmaliks factor
gb:* ™ &r o &
AT ——
d m d_. m - -VIRAI. DNA
.‘ Gg
fad i fand L J
ovarly genes middie genes late gones

* SPO1 phage xidm nhiém vao Bacillus subtilis ¢6 bwéc biéu hién gene — cic gen
sém, trung gian va cic gene mudn dugc bi€u hién & nhing thoi diém khac
nhau ciia qua trinh xAm nhi€m cia phage.

*+ Cac gen sém cia phage dugc bleu hién béi RNA polymerase cia vi khuén véi
viéc str dung nhén td o ciia vi khuin.

* MJot trong nhirng sin pham cia gene s¢m dugc biéu hi¢n do6 1a nhan to 628 cia
phage nhin t6 628 ciia phage s& thay thé nhén t o ciia vi khuin dé dinh
huéng RNA polymerase dén cac promoter ciia cic gene trung gian cia phage
Trong so sén pham cuia cac gene trung gian c6 mdt nhin td 634. Téi lrot noé,
nhén té 634 tham gia vao qua trinh biéu hién ciia cac gene mugn ciia phage.
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Kiém soat phién ma cua virus

Virus st dung vat liéu cua t€ bao chu dé nhan Ién,
phién ma va dich ma cic gene cua virus, ngay khi hoat
hoa qua trinh nay chinh 1a nguyén nhan lam tan té bao
chu. Phage 6n hoa (temperate phage) dugc xac dinh khi
provirus tach khéi DNA té bao chu va tro thanh dang
lytic. Virus s€ lam ngung moi hoat dong phién ma va
dich mi bo gen té bao chu.

« Kiém soat di truyén ciia Lamba (L) phage 6n hoa da
duoc nghién ctru. Phage A trd thanh dang lysogenic khi
té bao chu ¢ trong mot moi truong thuan lgi va chiing
c¢6 kha nang nhan 1én nhanh chong. Khi té bao chu tao
nén nhiéu thé hé méi, mdi t& bao mang mot phage A.
phage A tré thanh dang tan khi té bao chu yéu di.
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Kiém soat phién ma cua virus

Hai virus protein, Cro va cl kiém

soat strc khoe cua té bao chu.

Khi t€ bao chu khoe, cl protein tich o it
lly dé hoat hoéa chic nang gene
lysogenic gene va trc ché chuc nang
gene lytic. tyvle

genes fragene  promoter Operator

Khi té bao chu suy yéu, Cro protein =
tich Ifly, s€ uc ché chlrc nang gene "
lysogenic va thuc day hoat dong ctua

gene lytlc seemomrsoorsasme_

LYTIC LYSOGENSC

Ti 1& cua Cro véi cl quyét dinh khi a—m

Activates Represses

nao | phage s& 1a lysogenic hay s
Iytic.
Céc virus khac c6 co ché kiém soat
tuong tu.
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Lysogeny
genes

Kiém soat phién ma cua virus

lambda repressor RNA polymerase
- B A
...‘_/" .
i &

1'-".‘

operator '_|_' operator promoter
promoter transeription is
transcription is activated by

repressed by lambda repressor
lambda repressor

stable state 1: the prophage state

lambda rep protein is made stable state 2: the lytic state

lambda Cro protein is made

o
Cro o . -
operator g
& npN.A i OFF operator { ON
‘ RNA ne——
"s i lambd .i.
ressor am a
ro
. e @
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Dicéu hoa sy biéu hién cua gen ¢
Prokaryote ¢ mirc do dich ma

« O prokaryotes, kiem soat sy biéu hién caa gen &
mirc do dich ma dwa vao cac co che sau :

1. Hiéu suit khéi dau dich ma khac nhau do nhirng trinh
tw xung quanh start codon AUG.

2. Hiéu suit kéo dai dich ma khac nhau do viéc hinh
thanh cau tric thir cap trén mRNA .
3. Toc d) phan ri cia caic mRNA la khac nhau.

X ~ s
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