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Dicu hoa sy biéu hién cua gene
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& Dicu hoa sy biéu hi¢n ciia & Prokaryote

Qua trinh kiém soat gene Prokaryote doi hoi dap tng
nhanh vé1 nhitng thay d6i cua moi truong.

Kiém soat gene c6 thé 1a duong — c6 nghia 13 hoat hoa
hoat dong cua gene, hodc am — kim ham sy hoat dong
cua gen.

Picu hoa sy biéu hién ciia gene & Prokaryote chii yéu
1a & mirc d§ phién ma.
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M6 hinh Operon di¢u hoa

*  Phirc hop goi la operon dwgec mo ta vao nam 1961 béi Francois Jacob va
Jacques Monod.

*  M¢t operon cé ba phs“ln: promoter, operator va cac gen cAu tric. Thém
vao d6 13 mot gen diéu hoa lién quan dén viéc cho phép gen ciu tric duge
phién ma hay khong .

«  Operon — Mot cum cac gene ciu tric dit duéi sy kiém soat cia mot vang didu
hoa. (Repressor binding site = operator ; RNAP binding site = promoter

Repressor Promoter Operator Leader Stuctural genes
gene (1) P) gene (O) (L) Z Y A
- L I B — I | o
O A
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@ Phurc hop Operon

1. Promoter: dugc nhan di¢n béi RNA polymerase 1a noi bét
dau qua trinh phién ma

2. Operator: kiém soat viéc gin RNA polymerase vao promoter
va thong thuong nam trong promoter hodc nam gilta
promoter va gen can dugc phién ma.

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

chuoi polypeptide.
| Iac Operon
I-— Reglulatory sequences —.-l +— Structural genes ——
DNA ] — i
| z a

Promoter for / Operator (o} ( Stn\lctu:al gene
regulatory gene Promoter for Structural gene for p-galactoside
(pi) structural genes (p,,)  for f-galactosidase \  transacetylase

Regulatory gene Structural gene

(i) codes for for p-galactoside

repressor protein permease
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M4 hinh Operon diéu hoa

Mot operon cam ing (inducible) chtra
mot cum gen cau tric thong thuong &
dang dong (off), bi khoa boi
repressor cua nd. Khi tdc nhan kiém
soat gan vao repressor, tach no khoi
vi tri khoa gene (vi thé ngung rc cheé).
Gen sau d¢ tré thanh trang thai mo
(on) cho dén khi mot repressor gan
tro lai operator. Operon cam ung-
duoc hoat hoéa bdi cac phan tor cam
ung nho VD: Lac operon

Mot operon uc ché (repressible) chtra
mot cum gen cau tric thong thuong &
dang md (on). Khi tdc nhan kiém
S04t gan vao repressor, repressor gan
vao operator, khoa gene cau tric va
gen tro thanh trang thai dong (off).
Operon tc che - bi dong boi nhiing
chat dong kim ham. VD: Trp operon
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Promoter  Operator Genes

DNA

Active
Repressor

Active
Repressar

Inactive & [nactive
Repressor Liclose Repressor

Tryptophan
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Co ché diéu hoa gene

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

Kiém soat am thuong 1a co ché phd bién ¢

prokaryote.

Kiém soat duong thuong pho 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

Kiém soat duwong:

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

Kiém soat am:

Kiém soat am = repressor gan Ién bi tri diéu hoa dé chan lai
qua trinh phién ma ctia gene.

Su c6 mat ctia nhan to repressor uc ché qué trinh phién ma, su
phién ma chi xdy ra khi repressor bi bat hoat béi1 mdt inducer

Ca hai kiéu operon cadm tUng va trc ché, gen dong khi repressor
gan vao operator cua no6. Su khéc biét do 1a cach hoat dong cua
tac nhan kiém soat repressor.
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@ Kiém soat duong: cam rng

RNA uolymerase cannot

* / :.i:;z:::r‘.:r;:;':‘::“““"” Phurc hop activator -

i * - inducer gan 1én vi tri
WA diéu hoa
Sp _“a_,_“ e Xay ra su phién ma
* / Sl

activator-inducer complex
binds to regulator binding site.
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@ Kiém soat duong: rc ché

Regulator
binding Structural
Regulator gene site  Promoler gene(s)

/ﬂa TW' || Phuc hop activator -
Vol repressor khong thé
gan vo1 vi tri di€u

' @ Co-repressor

\
Regulator h
binding Structural 0 a-
Ragumorgm site Promom gene(s)

* RNA polymarase cannot bind
to promoters without activator

at regulator binding site.

- Inactive activator-co-repressor
complex cannot bind to regulator binding site.

Khong phién ma
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f@? Kiém soat am: cam ung

Khi inducer hién — ,,,,,,,,,0,9,‘”'2:*;:" e

dién, repressor =

khong thé gén 1én vi * / E
r 3 A \ transcription
tri diéu hoa. O

Repressor RNA polymerase
> A
Xay ra su phién V O inducer
~ Regulator
ma. binding  Structural
Regutarargane Pramorsr site gene(s)
, : f
——

* / TiGebn
. Repressor-inducer complex
Allolactose, inducer /8 cannot bind to regulator binding site.
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Kiém soat am: tcc ché

Regulator
binding  Structural
Regulator gene Promoter site gene(s)

B

\
Phirc hop repressor- \ / o

corepressor gin lén vi | &F Mo amaons

tI’i dléu hba ' 0 Co-repressor

Khéng phién mﬁ R:fr;{z:;o' Structural
Reguilator gene Promoter = genaés)

L

1

L 1 1

T T T
* Blocks transcription
* / ORNA polymerase

/ ‘ Repressor-co-repressor complex
Tryptophan, corepressor binds to regulator binding site.
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@ Lac Operon

* Su biéu hién cia gene la do cam tng hay theo chuong trinh.

» Repressor thuong dugc bi€u hién tir gen i

* Repressor gian vao operator dé chan qué trinh phién ma cia gene
cau truc.

* Inducer lactose gan va lam bat hoat repressor cho phép khoi dau
qua trinh phién ma.

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

» Lactose promoter la mot vi tri can thi€t cho su phién ma

» Lac operon chura vung gen cau truc lién két vdi gene diéu hoa.
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@ Disaccharide Lactose

6
(|:H20H
H 5C o H

CH,OH . l/l!l \| 1

l * ‘l: OH H (l:
| / [ \| t 7

o H OH
NG |
\C—C/H glucose residue

H OH

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.
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% laci promoter operator lac z lacy lac a
G . e —

_A
\ ¥

>l

active — no transcription
repressor

protein

(a) no B-g ide sugars p: P repressed

lac i @operﬂm lacz  lacy laca
Lac Operon =" -

RNA transcription
polymerase
inactive @
protein
t ribosome
®

translation
inducer
(e.g. allolactose)

ﬂ—galactosldasa
.PJ"

permease

transacetylase
(b) B-galactoside sugars present—operon derepressed
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Lac Operon

Pl Genel PO Gene Z Gene Y Gene A
il T T T

lac repressor pB-galactosidase p-galactoside [-galactoside
permease  transacetylase

(lac Z) (lae Y) (lac Z)

Cleaves lactoseinto ~ “Pumps” lactose Eliminate toxic

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

Khi khong cé lactose (controller), repressor gin vao
operator trc ché qua trinh phién ma bang cach ngin RNA
polymerase gan vao promoter.

3/24/2016 2:59:32 AM 15 Nguyén Hiru Tri e

@ Lac Operon

Khi ¢6 co chit, allolactose (controller), gin vao phan tir repressor dang nim
trén vung operator cua gene, khi do repressor dwgc tich khéi gen. RNA
polymerase co thé gfln vao promoter va gene ma hoéa cho ba enzyme cin
thiét cho viéc sir dung lactose dwge phién ma.

lac operon
A

nm&‘T'_g;gn__’m [ S N A

RNA
g+ polymerase

T T 1|
e e gy

Allolactose Inactive
(inducer) Tepressor
Lact t, rep! inactive, operon on
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iy Lac operon

» Khi cac enzyme dugc tong hop , lactose dugce str dung, bao
gom ca phan tu allolactose gan vao repressor. Khi allolactose
khong con gan vao repressor protein, repressor khoa promoter
(bang cach gan vagp operator), lam qua trinh phién ma ngung.
bay 1a co ché kiém soat am, boi vi promoter bi khoa do
operator bi gan bdi repressor .

* Lactose operon la mdt vi du diéy hoa hoat dong cua gen cam
ung, boi vi khi hién dién co chat cia con duong chuyén hoa
(metabolic pathway) c6 thé cam Ung qua trinh tong hop
enzyme. Bdi vi allolactose cam ting phién ma, lactose operon
duogc goi l1a operon cam ung ( hodc trong mot so truong hop,
goi la operon dugc gidi uc ché - derepressable operon vi
lactose 1am ngung hoat dong ctia repressor).

3/24/2016 2:59:32 AM 17 Nguyén Hiru Tri e

i@ Lac operon
=
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Lac Operon

« Lactose operon cdé mot phan cua kiém soat
duong

- Kiém soat dwong cia lac operon lién quan dén
cAMP-CRP (cyclic AMP receptor protein; hoac
CAP: catabolite activator protein) gan vao
promoter dé hoat héa qua trinh phién ma bdi
RNA polymerase.

« Phirc cAMP-CRP diéu hoa hoat tinh cua lac
operon

3/24/2016 2:59:32 AM 19 Nguyén Hiru Tri e

SR

Ll Lac Operon

Khi mitc glucose trong té bao xudng thip, cAMP  (cyclic adenosine
monophosphate), mgt chat truyen tin thir hai trong viéc truyen tin hiéu te bao tich
liiy lai. cAMP gan vao vi tri allosteric cia CRP hinh thanh mgt phirc CRP- cAMP.

CRP-cAMP gin vao vi tri ké lactose operon promoter va né lam RNA polymerase dé
dang gan vao vung promoter ting cwong viéc phién ma cac enzyme lactase (neu
lactose hién dién s€ tach phén tir lactose repressor).

CAP binding RY:JA polymerase

RNA polymerase
/

Promoter for lac operon

i o
¥

e p
x
QCAP Promoter for lac operon cAM Pv oCAP

Glucose high, promoter not activated Glucose low, promoter activated
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Lac Operon

RNA-
CAP- l start site for RNA synthesis
binding binding site I
site (promoter)
L L ——
operator LacZ gene
e H » 5 nucteotie pairs

2 — i e I waboum
because CAP not

o 88
OO . S 07 ERON OFF because
=LACTOSE Lac repressor bound

cAP CAMP /mpolymnu

" Pl —
+ tacrose —‘\\_’.:/_ OPERONON
RNA e—
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When glucose is low

When glucose level is low,
CAMP levels are high

CAP readily binds cAMP, and the

CAP-cAMP complex binds DNA, ... of polymerase binding

?, increasing the efficiency

aw w ww  Ggn RA aco
€AMP CAMP polymerase
e &‘ T o operator
lac! Mm— lacZ lacY lacA
B — lacP | e—

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

of the structural genes..

Lac Operon —

p-Calactosidase Permease Transacetylase
L | )

. l . Clucose

Lactose B calactose

B .. .and the production of
When glucose is high glucose from lactose.

When glucose level is high, cAMP levels are
low, and cAMP is less likely to bing to CAP.

F3 RNA polymerase cannot
bind to DNA as efficiently;...

- @ i s
cAMP \ polymeriSEﬁ anraﬁ)r
——
@ X X
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o) Lac Operon

+1 (transcription start site)
Promoter ¥
lacZ 5
CAP site Operator
E. coli lac transcription-control genes
e @D

o me

lac repressor
- lactose — [—FE . _—
+glucose 3 Lz =
(low cAMP) No mRNA transcription

lactose
88

- -
+lactose i | ———
+ glucose facz
s PRI il L

=]

cAMP %
© b a
+lactose eressnsatany
- glucose 1 iz
(high cAMP) High transcription
T
R NN N ¢
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@ Trp Operon

« Trp operon chira cic gen ciu tric can thiét cho qua trinh sinh tong hop
tryptophan.

* Trp operon hoat hoa qua trinh phién ma khi khong cé sy hién dién cua
tryptophan.

e« Hé¢ théng {rc ché duge didu hoa bai mot co ché kiém soat ngugc am.

Py trpR  PIO arpL tpE trpD tipC upB tpA
o — i i I | I
Repressor  Leader peptide Anthranilate synthetase Indole Tryptophan synthetase
glycerolphosphate

/\ synthetase

Chorismic acid =—» Anthranilic acid —» PRA —» CDRP —» InGP —>» Tryptophan
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Trp Operon
« Trp operon dwgc dong khi tryptophan gin vao va lam bat hoat
aporepressor.

« Phitc hop tryptophan-repressor gin vao operator va ngin chin
qua trinh phién ma khi mirc tryptophan cao.

« Néu mitc tryptophan sut giam,phirc hop trp-repressor sé tach khéi

operator.
Tryptophan absent Tryptophan present
o SR o SR
r r ?
# ¢ Corepressor
mRNA  — mRNA T
Inactive Q Inactive Q_» @ Active
r repressor Tepressor
e RNA polymerase —- Transcription ?
e Proceeds w
{ = pNa
) o ) DNA
m transcript d b
l l l l 1T'a"slatio,, i .’,{ ‘ ¢ ‘
Enzymes of the
ey I
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@ Trp Operon - DPiéu hoa giam bot
(Attenuation)

« Attenuation — mot hinh thuc rat nhay két hop véi su

diéu hoa dich ma cua Trp operon.

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

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 No Covers region 2 3+4 hairpin Yes
Low Yes Covers region | 2+3 hairpin No
3/24/2016 2:59:32 AM 26 Nguyén Hiru Tri e
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Trp Operon - DPiéu hoa giam bot

P, opR PO trpL trpE trpD trpC tpB tipA
= Iy [ [ I ] ]
e
-u.-" Leader pepﬁde -------------------------
',.-". Met- Lys- Ala- lle- Phe- Val- Leu- Lys-Gly-Trp-Trp- Arg-Thr-Ser
AAGUUCACGUAAAAAGGGUAUCGACAAUGAAAGCAAUUUUCGUACUGAAAGGUUGGUGGCGCACUUCCUGA
Leader Region 1 Leader
peptide peptide
initiator terminator
codon codon
AACGGGCAGUGUAUUCACCAUGCGUAAAGCAAUCAGAUACCCAGCCCGCCUAAU vvuovuu
Region 2 Region 3
FrF’,}' Attenuator sequence
inttiator
codon

GAACAAAAUUAGAGAAUAACAA UGCAAACACAAAAACC
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@ Trp Operon - Dié¢u hoa giam bét

« Su diéu hoa giam bét 12 nguyén nhan giy ra két
thic phién ma sém mRNA vi su hinh thanh ciu
trac kep toc ngimg phién mi ¢ vang dau 5° cia
mRNA

« Néu tRNA-trp hién dién, qua trinh téng hop
peptide leader dan t6i sy bat cip bo sung cua
mRNA tao thanh ciu trac ngin can hoat dong ctia
RNAP.
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Trp Operon - Piéu hoa giam bot

(a) Trp operon
Ribosome 5UTR

binding site A
Regions: | 2 3 " Ce;\e e
5 N - - " n
4
St codon] P uuuuuLY ftart codon
codons

(b)

1 Rl (’ymcpnawsngh region P VWhen tryptophan is low, region 2
T codons 3 pairs with reg on 4. This structure
terminates transcription

pairs with region 3. This structure
does not terminate transcription.

1+2 and 3+4 243
secondary structure secondary structure
Attenuation Antitermination
(terminates transcription)
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fi@?ﬁ Trp Operon - Dié¢u hoa giam bét

X

Ngirng
phién ma

DNA

+ trp

RNA ‘
OOOO Cau truc ngirng
Leader peptide phién ma

DNA
-trp
RNA ‘ tiép tuc

Leader peptide 45“
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@ Mot s6 Operon diéu hoa giam bét

OPERON LEADER SEQUENCE

Tryptophan | Met-Lys-Ala-Ile-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-GIn-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-lle-Thr-Thr-Gln-
Asn-Gly-Ala-Gly

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

3/24/2016 2:59:32 AM 31 Nguyén Hiru Tri e
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1.45 min

Operon Arabinose

araC/_X\ - araB araA araD

— —_—
Regulation Pc Pgyp  Ribulokinase Isomerase Epimerase
edamin €
Uptake
araF araG araH
42.7 min
Prar
Uptake
AraF,GH
L-ribulose- D-xylulose-
L-arabinose L-ribulose phosphate phosphate
— CHo CH,OH CH,OH CH,0H
L-arabinose ——» HCOH Cc=0 c=0 Cc=0
: — ! ! 5 iy Central
—= HOCH === HOCH —= HOCH == HOC srietabolism
HOCH HOCH HOCH HC?H
S CH,0OH CH,OH CH,OPO;~ CH,0POy
AraA AraB AraD
frends in Genetics
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@ﬁi Operon Arabinose

AraC protein c6 chirc nang nhuw
mot homodimer. M&i monomer
déu co 2 domain, mdt domain co
kha nang dimer hoa ciing c6 thé
lien két vo&i arabinose va 1
domain lién két véi DNA.

AraC |a protein diéu hoa kiém
soat dwong va am déi voi
promoter pBAD va kiém soat am
v@i chinh promoter pC.

(a) C-terminal
DNA-binding domain

\ . N-terminal arm
1\ Linker \
\ Arabinose-binding
N-terminal pocket
dimerization domain '

(b) 1.0

No arabinose

(c) With arabinose

RNA polymerase

3/24/2016

I Operon Arabinose

araO,: trinh tw operator. Khi cé arabinose, AraC canh tranh v&i RNA
polymerase d& bam vao trinh tw nay va tw (rc ché qua trinh phién ma
clia chinh né (P promoter), sy bam cua AraC cua AraC vao vj tri nay
gilip hoat héa sw biéu hién ctia promoter Pgap,

araO,: trinh tw operator. Sy bam ctia 2 phan t& AraC Ién trinh ty O2 va
1 cach nhau 194 bp tao thanh loop, c ché sy phién ma tai Pswo
promoter.

aral: trinh t cadm &ng. Trong trwd'ng hop khdéng cé arabinose, 2 phan
tlr AraC bam Ién vung |, va vang araO, tao loop, trc ché Pgap. Khi c6
arabinose, 2 phan t&r AraC cung bam lén vung nay (I, va 12), kich hoat
sy biéu hién Pgap

CRP (cAMP receptor binding prpteir)) la protein c6 kha nang gén v&i
cAMP. Hb tro cho qué trinh tai sdp xép ctia AraC khi c6 sw xuét hién

cla arabinose. 34 e
3/24/2016
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i '
L Arabinose Opreron

Positive control pBAD : Khi cé sw hién dién cla Arabinose, protein AraC déng
vai tro la activator, cdm (rng s phién ma & promoter pBAD

Negative control pBAD : Khi kh(f)ng co s hién dién cta Arabinose, protein AraC
dong vai tro la repressor, trc ché sw phién ma & promoter pBAD

Negative control pC: Khi khéng c6 arabinose: sw tao loop b&i AraC rc ché sy
tdng hop AraC. Khi c6 mét arabinose: dimeAraC mé vong DNA, ving pC dwoc
mé& nhanh chéng gia tdng hoat tinh, tdng hop AraC, RNA polymerase canh
tranh v&i AraC (rc ché sy hoat ddng cla pC, duy tri s lwong protein AraC ndi
bao rat thap.

CAP-cAMP ddng vai trd 1a repressor kiém soat sy phién ma protein didu hoa

AraC.
aracm + araB araA araD
1.45 min
B — —
Regulation Pc Pgap  Ribulokinase Isomerase Epimerase

3/24/2016 35 e

@g Operon Arabinose

Promoter cta araBAD operon & E. coli (a) wonigel tctl.ni :ggi:;gferon Paao
dwoc hoat hoéa khi cé arabinose va khéng 22 2% e, | ww -
co glucose. Hai activator hoat dong la AraC Js h 1y

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

v6i arabinose dé hinh thanh cAu tric dimer () ~Arabinose =N
cho phép né gan vao DNA 2 vi tri ndm canh —
nhau la aral; va aral,. Phia upstream 3 vi tri 0, Py Iy Ip

Transcription
=

gén clia CAP: khi khéng c6 glucose, CAP  (c) +Arabinose
gén v&i cAMP va tré thanh déng hoat héa
Ara operon. 0, O P bl

Khi khong cé arabinose, cac gene araBAD khong dwoc biéu hién. Vi khi khéng bam
véi arabinose, AraC thay déi cAu hinh bam vao DNA theo mét cach khac: mot
monomer van bam vao aral, nhuwng mét monomer khéac gan vao vung araO, céach
xa 194 bp hinh thanh cAu tric vong (loop). Khi d6, khéng ¢ monomer ctia AraC tai
vi tri aral,, va khoéng c6 qua trinh hoat héa phién ma araBAD promoter dién ra.

3/24/2016 36 e
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CAP protein

Ara ciing dwoc diéu hoa bdi sw (e ché bién duéng do protein CAP (Catabolite
Activator Protein) )
glucose (+) = cAMP thap = CAP ty do = khdéng hinh thanh phirc hgp CAP-cAMP =

aAra operon khéng dwoc phién ma

Glucose (-) = cAMP cao = hinh thanh phirc hgp CAP-cAMP. Phirc hgp nay sé bam
Ién vi tri uptream clia aral, gitp cho sy mé loop va tang tinh hiéu qua cda phién ma

3/24/2016

37
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=

Arabinose operon

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

Structural

binding  Structural
ﬂoguielor gene m Prwnom gene(s) Regulator gene Promoter_site_ gena(s)
; I I L 1
T T 1 1
* o et Y Bound
bind to promotar without activator repressor
at regulator binding site. * blocks
transcription
Q T 9
Inactive activator RNA polymerase Repressor RNA polymerase
v © Inducer ' @ inducer
Regutator Regulator
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2 protein & E. coli la PhoR va
PhoB, diéu hoa sy phién ma
dap tng véi ndng dd phosphate
tw do. PhoR (sensor) la mot
protein van chuyén trén mang,
nam & mang trong cla té bao, |®

c6 domain ndm trong chu chét?

(periplasmic) lién  két

phosphate va domain trong té

voi

bao chat cé hoat tinh kinase;
PhoB (response regulator) la

mot protein trong té bao chét.
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Picu hoa tirng tang

(Cascade regulation)

« M0t co ché diéu hoa nhanh chéng va tiét kiém ning luwong
& prokaryote la sir dung cac nhic to o khac nhau.

* Moi o dinh hwéng cho RNA polymerase xic dinh ya gan
Ién promoter. Nhirng promoter nay kiém soat sw biéu hién
cia nhirng nhém genes lién quan den m{t hoat dong
chuyén héa chuyén biét cta té bao.

* Sau day l1a hai vi du vé su diéu hoa bi¢u hién cia gen biang
cach sir dung cac nhin t6 sigma khac nhau

— Sir dung luan phién nhan té o béi E. coli cho sy tw diéu chinh thich

hop v6i moi truwong méi

— Sir dung ludn phién nhén t6 6 boi SPO1 bacteriophage trong sudt

qua trinh xAm nhiém
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@ Str dung luan phién nhan to6 ¢ ¢ E. coli

O trang thai binh thwgng, RNA polymerase holoenzyme

chira 670, nhin to ¢ pho bién nhat, sw nhan biét promoter

cuia cac gen cau tric hau hét 1a nho 670.

* Khi E. coli gap méi truwdng shock nhiét (heat shock) do sw
tang 1én dot ngot nhi¢t do ciia moi trwong, mét nhin to ¢
moi, 632, dugc tong hgp mot lwgng 16m va thay the cho 670
dé dinh hwéng cho RNA polymerase gan vao heat- shock
gene promoter. Sin pham biéu hién cda nhitng gen nay
giip cho té bao chong lai nhirng nguy hiém do shock nhiét.

* Su gia ting ham lugng 632 vi :

— (1) tang cwong dich ma mRNA 632
— (2) Su 0n dinh cua protein ¢32.

* Ciac nhéan to o ciing dwgce luan phién sir dung trong nhirng
hoan cinh méi truwong khac nhau dé biéu hién cac gen
khac nhau
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@ Str dung luan phién nhan 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
cytoplasm 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
environment)

Nitrogen starvation (absence of ammonia) Metabolism of alternative nitrogen sources

3/24/2016 2:59:32 AM e Nguyén Hiru Tri e
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Sir dung luan phién nhén to ¢ béi SPO1
bacteriophage trong qua trinh xAm nhiém

RNA polymerase with RNA polymerase with
bacterial sigma factor viral si gmai ke factor

fﬂf

{ . gj
-Em ..EE&:_Z— VIRAL DNA

34 L J
early genes middle genes late genes.

* SPOI1 phage xAm nhiém vao Bacillus subtilis ¢6 buéc biéu hién gene — cic gen
sém, trung glan va cdc gene mudn duge biéu hién & nhu’ng thoi diém khac
nhau ciia qua trinh xAm nhiém ctia phage.

+ Cdc gen sém cua phage dwgc biég hién béi RNA polymerase ciia vi khuin véi
viéc sir dung nhén to o cia vi khuan.

* Mot trong nhirng sin pham cia gene sém duge biéu ‘hién d6 12 nhén to 628 clia
phage. nhan t6 628 ciia phage sé thay thé nhén t6 ¢ cia vi khudn dé dinh
huéng RNA polymerase dén cac promoter cla cic gene trung gian cua phage
Trong so san pham cuiia cac gene trung gian c6 mdt nhan té 634. Toi lugt no,
nhin té 634 tham gia vao qua trinh biéu hién ciia cac gene mudn cia phage
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@ Kiém soat phieén ma cua virus

Virus st dung vat li¢u cua t€ bao chu dé nhan Ién,
phién ma va dich ma cac gene cua virus, ngay khi hoat
hoa qua trinh nay chinh la nguyén nhén lam tan té bao
chu. Phage 6n hoa (temperate phage) dugc xac dinh khi
provirus tach khéi DNA té bao chu va tr¢ thanh dang
lytic. Virus s€ lam ngung moi hoat dong phién ma va
dich ma b gen t€ bao chu.

» Kiém soat di truyén cua Lamba (A) phage 6n hoa da
duoc nghién ctru. Phage A tr¢ thanh dang lysogenic khi
té bao chu ¢ trong mot moi truong thuan lgi va chung
¢6 kha nang nhan 1én nhanh chong. Khi té bao chu tao
nén nhiéu thé hé méi, mdi té bao mang mot phage A.
phage A tr¢ 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 suc khoe cua te bao chu.

Khi té bao chii khoe, cI protein tich Ceoprokcin
liy dé hoat hoa chirc nang gene
lysogenic gene va trc ché chirc nang
gene lytic. 1
Khi té bao chu suy yéu, Cro protein
tich Iy, s& e ché chirc nang gene e

lysogenic va thuc day hoat dong ciia

gene lyt1c eBmRRONOTELSTE

LYTIE LYSOGENIC

Ti 18 cua Cro véi cl quyét dinh khi cl Represes — Actvats

Activates Represses

genes crogene  promoter Operator

o ol gene Lysogeny
promoter genes

¢ mRNA

nao 1 phage s& la lysogenic hay elproten
Iytic.
Céc virus khac ¢ co ché kiém soat
tuong tu.
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f@? Kiém soat phieén ma cua virus

r lambda repressor RNA/ polymerase
.b\./_) f i{ I'.‘\‘ I_',.

I NN

operator '—|_‘ operator promoter
promoter transcription is
transcription is activated by
repressed by lambda repressor
lambda repressor

stable state 1: the prophage state stable state 2: the lytic state

S protain s made lambda Cro protein is made
o Cro o ® "
ON Operator  OFF
S —— OFF operator ON
H i RNA —!—p

' '~ S lambda .' [ ]

repressor e ®
3/24/2016 2:59:32 AM 46 Nguyén Hiru Tri e

24/03/2016

212



@h  Dicu hoa sy biéu hién cia gen &
= > ’ A 3 ~
Prokaryote ¢ mirc do dich ma

* O prokaryotes, kiém soat sy biéu hién cia gen &
mirc do dich ma dua vao cac co che sau :

1. Hiéu suit khéi diu dich méa khac nhau do nhirng trinh

tu xung quanh start codon AUG.

2. Hiéu suit kéo dai dich mi khac nhau do viéc hinh

thanh céu tric thi cAp trén mRNA .

3. Toc d phan ri ciia cic mRNA 1a khac nhau.
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