ON TAP SINH HOC PHAN TU

PHIEN MA
..000..
1.Téi té hop twong dong

-Xay ra véi 2 diéu kién: hai ving DNA TTH phai c6 trinh ty twong dong va mot trong hai trinh ty d6 phai
cO diém duat trén mach

- RecB va RecC : thao xodn va cat dut 1 mach > phiic hop RecBC nhan biét mot trinh tu goi 1 trinh ty
chi ( x) = cat cach do vai base

- RecA : gan lén mach DNA dit > nhan biét trinh ty twong dong & mach kia = hinh thanh phan tir lai
- Tao hai phan DNA tai té hep hoic hai phan tir DNA di hep tai viing gene trao doi
- Ynghfa:

e Tang sb luong ban sao cua cac gene 1ap lai

« Diéu hoa biéu hién cua gene

e Loai bo cac gene hong trong trudng hop cac gene lap lai

e C6 thé gay ra bién dbi c6 hai

2. So sanh phién ma ¢ pro va euk
- Phién m& va dich ma ¢ Euk dién ra ¢ té bao chat
- O pro phién m& va sao chép dién ra gan nhu dong thoi ( do thiéu mang nhan)

-mRNA & pro la polycistronic mRNA: chira thdng tin cua nhiéu gene, ¢d thé chira nhiéu ORFs (khung
doc ma), ma hda cho nhiéu chuoi polypeptide + chiéu dai mMRNA ngan hon doan DNA ma n6 PM

- MRNA ¢ Euk la monocistronic: mMRNA chira thong tin cua 1 gene, chi chira 1 ORF, moi MRNA chi ma
hoa cho 1 chuoi polypeptide. Chicu dai mMRNA gan bang doan DNA ma no phién ma

3.Promoter
- Chiéu ctia promoter quyét dinh chiéu ciia mach khuén

- C6 3 thanh phan : hai trinh ty twong tng & Vi tri -35 (TTGACA) va -10 (TATAAT) ( cach nhau
khodng 15- 17 bp va c6 trinh tw nhat dinh) > gilp dé tach mach va RNA pol bam chat hon,va diem khoi
dau phién méa

- Khong dugc mé hoa
- Nam truéc ving gene ma hoa

- Trinh tyr “consensus” trén promoter cua E.coli: la nhizng trinh tu diroc xac ldp dua trén sy so sanh
nhiéu trinh tu twong dong trén cac promter khac ¢ E.coli

4. RNA pol va céc tiéu phan

- RNA pol ma mét phtic hop ctia enzyme nén duoc goi 1a holoenzyme, gdm: enzyme 16i (core) va
nhan t6 sigma

« Core enzyme : ton tai trong suot qua trinh PM, dam bao cho phan (ing kéo dai chudi RNA, gom
cac tiéu don vi: anpha, beta,beta’, omege
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+ Anpha : ¢6 vai trd gan két cac tiéu don vi + lién két mot s6 nhan té hoat hda, nhan biét
promoter
+ P, B’ : trung tAm xdc tac cia RNA pol, B lién két véi DNA khuon, RNA dang tong hop va
ribonucleotide
e Sigma factor: dam bao tinh dic hiéu promoter: giam &i luc gitta RNA pol va trinh ty DNA bat
ky, tang ai luc gitra RNA pol va promoter
5. Qua trinh phién ma
a. Giai doan khéi dau
- RNA pol nhan biét va gian vao promoter nhd sigma factor
- RNA pol nhan biét va gan mot cach 1ong 1éo vao trinh tu -35 = tao phtc hop dong
- RNA pol gin véi DNA chic hon dé mé xoén tai vang trinh tu -10, tao thanh phac hop, DNA duoc
thao xoan va mot soi don duoc phoi ra dudi dang tu do> 1am khudn cho phién mé (chi 1 mach 1am
khun)
b.Giai doan kéo dai
- Khi phén tir RNA dat chiéu dai khoang 8nu - sigma factor tach khoi RNA pol-> thay thé bang
maot nhan t6 kéo dai
- RNA pol théo xoan lién tuc DNA, viing DNA dugc thao xoan goi la trancription bubble dich
chuyén trén DNA cung véi RNA pol
c. Giai doan két thic
+ Két thic phién ma phy thuge nhan té rho (can nang leong)
- Rho: 12 mét protein gém 6 tiéu don vi, ¢6 2 domain (viing)
- Rho nhan dién mot viing trén RNA goi 14 “ rut” (gdm 50-90bp nam phia trude mot trinh tu két thic,
GiauCvaitG)
- Rho thity phan ATP dé dich chuyén RNA véi toc do cao hon RNA pol = Rho phan tach lién két
RNA-DNA nh¢ hoat tinh helicase > két thiic phién ma
4+ . Két thic PM khong phu thugc sigma factor
- D4u hiéu két thic phién ma 1a mot cau trac dic biét trén Dna soi khuén, gom:
+ Hai trinh ty ddi xing bd sung giau GC, khi phién ma s& tao thanh cdu tric kep téc> cau tric 6n
dinh va ngan khong cho RNA pol tiép tuc tong hop
+ Tiép theo cdu trac d6 1a mot loat cac Adenin, khi phién mé tao thanh cac Urcil = 1am giam i luc
ciia RNA véi DNA mach géc
= RNA tach khoi phac hgp phién ma
7.RNA Pol ¢ Euk
- RNA pol I: PM rRNA (288, 18S, 5,85)
- RNA pol 1I: PM mRNA
- RNA pol 11I: PM tRNA, rRNA 5S va cac RNA nho (SnRNA)
8. Vlng kiém soat phién mé caa gene eukaryote
- Hop TATA: 5°- TATAAA- 3’
- Hop CAAT: 5’- GGCCAATCT
- Hop GC: GGGCGG (thudng ¢ nhiéu ban sao)
9.Quaé trinh bién déi cha cac tien mMRNA
- Gan mii chyp dau 5°
- Gén dudi poly A dau 3’
- Cét, ndi, loai intron
a. 5°- Capping (gan mii chup)
- Capping la G bi methyl hoa
- La budc dau tién, ngay khi start phién ma, mot G c6 gan thém Methyl & N7 (7- methyl guanin) >
gan vao dau 5’ cia MRNA nho lién két phosphate
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- Capping 1a yéu tb can thiét cho phién ma sau nay
b. Gén dudi poly A
- Ngay sau khi dugc phién ma, cac mRNA s& bi ¢t bo khoan 20nu nam trudc mét trinh tu 5°-
AUAAA-5° = d6 1a trinh tu nhan biét cho phan &ng cit
- Enzyme polyA pol s& gin 1 luong A nhat dinh vao dau 3* cia mMRNA
- T4t cc ca mRNA cua Euk déu c6 kha ning gin dudi polyA, ngoai trir mMRNA cia histone
- M6t protein dic hiéu ( polyA binding protein): gin vao dudi polyA—> 6n dinh va hinh thanh tién
mMRNA
c. Qua trinh ghép nébi splicing)
- Qua trinh loai bo intron va ni cac exon véi nhau
- C6 3 trinh ty nam trong intron c6 vai trd quan trong:
e Trinh ty cho GU & dau 5° cua intron
e Trinh ty r& nhanh giau céc pyrimidine bao quanh mot A & gan dau 3’
o Trinh ty AG & dau 3
- Qua trinh ghét nho su tham gia cua cé4c spliceosome, d6 1a phirc gitra SNRNA va va mot sb protein
chuyén biét trong nhan (SnRNP)

Exan Intron Exl:un

pliceosome Q snRNF‘s

Fre-mREMNA4

Exan Exan

Excised intron / I O
in lariat shape / .

5

z
Mature mEM&

10. Téng hep tRNA
- Tong hop tién tRNA (gom nhiéu tRNA)-> Enzyme ribonuclease tach thanh mdi loai tRNA riéng
- Céc gene ma hoa tRNA & euk bang trinh ty intron ngan
- O euk trinh tu CCA is addeds

MA DI TRUYEN VA DICH MA
..000..
1. Qué trinh biéu hién caa gene
- DNA 12 VLDT cua su séng

- Qua trinh chuyén thdng tin tir DNA - protein, goi 1a sy biéu hién cua gene
- Bao gom 2 budc: Transcription va Translation
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2. Madi truyén
— Codon: thdng tin di truyén dwoc ma hoa bang nhiing bo ba base khdng chéng lip nhau
— Tinh suy thodi: nhiéu bd ba quy dinh mét acid amin
— Tinh van nang: tat ca sinh vat c6 chung b ma di truyén
— Ngoai 18 cua tinh van ning: & ty thé
e UGA mé hoa tryptophan
e Céc bo ba khoi dau: AUG, AUA, AUU, AUC. AUG ma hoa cho methyonine trong chudi
polypeptide
e AGA, AGG ¢ ty thé 1a cac bo ba két thic chir khong phai quy dinh arginin. O dong vat nguyén
sinh: UAA va UAG ma hoa cho acid glutamic chir khong phai la cac codon két thic

Vi tri thir hai

X U C A G
ot -
3 UUU 9 | UCU VAU qq |UGU ¢y (U he
S|y |uue UCC g, |UAC UGC C 3
5 UUA ., | UCA UAA* Stop |UGA™ Stop | A :
E UUG ucG — UAG* Stop |UGG Tmp |G =
.‘g CUU - ccu — CAU g [CGU U =
= e [CUC [Len|€CE |py, | €AC CGC |\, |C NN
cuA CcCA CAA 1 Gin CGA A
I
CUG ~ CCG — CAG CGG G
AUU 7 ACU — AAU 7 pqp |AGU g4 | U
\ |AUC [Ue |ACC |, |AAC AGC C
lAava - ACA AAA Tiys AGA JArg A
AUG* Met [ACG — AAG AGG™ |G
GUU — GCU — GAU 7 5y |GGU U
G |G |y GC:C Ala | GAC GGC |Gy |C
GUA GCA GAA ), |GGA A
GUG* GCG — GAG GGG G

3. Cac cong trinh gia ma di truyén
- Thuyet Wobble: Sy bat cap khap khién cua cua vi tri 3’ cia codon (cé tinh linh dgng) va 5’ cua
anticodon = mdi anticodon c6 thé doc duoc 2 codon khac nhau

4. Khai ni¢m khung doc mé (ORF)
- ORF gom: codon start va codon stop cach nhau khoang 300codon (prokaryote) hay 400-500 codon
(euk)
- CO6 thé c¢6 ba khung doc cho bit ky trinh tu RNA nao phu thudc vao base nao duoc chon lam base
bit dau
- Thuc té chi mot khung doc duogc use, hai khung doc kia chira mot s6 codon stop nén ngin can
chung dugc use
- Vidu:

Khung doc 1. 5°- AUG ACU AAG AGA UCC GG - ¥
Met Thr Lys Arg Ser
Khung doc 2. 5°- AUGA CUA AGA GAU CCG G - 3

Stop
Khung doc 3. 5°- AU GAC UAA GAG AUC CGG - 3
Stop
The secret to happiness is low expectations 4
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5.CAu tric tRNA

- Hau hét cac phan tir tRNA cua prokaryote va euk déu c6 cau trdc giéng nhau

- Day don gip khic tao thanh vong (loop), cho ra mét phan tir ¢6 cau tric bac 2 thanh than chinh
e Than (stem) hodc nhanh (arm): viing chtra cac base ndi véi nhau, trong wng theo ma di truyén
o O céc loop khong c6 su bit cap giita cac base

- tRNA chi dugc phién ma khong dugc dich ma, sau d6 bi cit 2 dau tao tRNA c6 ciu hinh 3 chay,
cudn lai tao cau hinh, bién d6i cac base thuong thanh bat thuong

- Churc nang chung gian cua tRNA dugc thuc hién duoc la nho cac enzyme dac hiéu la Aminoacyl-

tRNA synthetase (20 loai tng véi 20 amino acid)

6. RNA ribosome
— Chém 80% tong s6 RNA té bao
— Cac RNA két hop voéi protein chuyén biét tao thanh ribosome
— Mot Ribosome gdm tiéu don vi nhé va mot tiéu don vi 16n, mdi tiéu don gdm nhiéu protein va
rRNA c0 size khac nhau
— Tiéu don vi nho ¢6 vi tri gan voi phan t mRNA
— Tiéu don vi 16n 6 ba vi tri gan cho phan tir tRNA, vi tri P (peptide), vi tri A (amino acid), va vi
tri E (Exit site). Trong sudt qua trinh tdng hop protein hai tiéu phan lun gin véi nhau
7. Ribosome
— Lathanh phan nam trong té bao chat tham gia dich m4, téng hop chudi polypeptide
— O Pro 70S ribosome = 30S + 50S
— O Euk 80S ribosome= 40S + 60S
— Vi tri P giit tRNA mang chudi polypeptide dang hinh thanh, tRNA sau d6 duoc giai phong nho
vitri E
— Su phén tach cua Ribosome:
e Cac ribosome E.coli phan tach c4c tiéu phan tai budc cudi cua qué trinh dich ma
e |F1 xUc tac hoat héa cho qué trinh tach nay
e IF3 gin vao tiéu phan 30S tu do va ngan su tai lién két voi tiéu phan 50S - hinh thanh
ribosome hoan chinh
8. Hoat héa amino acid
— Enzyme: Aminoacyl-tRNA synthetase (gan cac amino acid dung véi tRNA chuyén biét
— Budc 1: amino acid va ATP gin vao enzyme = a.a duoc hoat hoa
— Budc 2: tRNA lién két (giau nang luong) véi phiic hop enzyme-aminoacid
— Budc 3: tRNA dugc ndi voi amino acid bang lién két giau ndang lwong (tRNA gin a.a vao dau 3’

9.Quaé trinh khéi dau dich ma
T6m tic:

—Budc 1: IF1 tac dong lam tach ribosome 70S thanh 50S va 30S

— Budc 2: gan IF3 vao 308, ngan sy tai hinh thanh ribosome hoan chinh

—Budc 3: IF1, IF2, GTP gan vao doc bén IF3

— Budc 4: IF2 mang tRNA gin vao phtc hop mMRNA-30SrRN

— Budc 5: thay d6i cau hinh cua tiéu phan nho, IF1 va IF3 tach ra

— Budc 6: toan bo phac hop trén lién két vai tiéu phan 50S cua ribosome=> hinh thanh ribosome
hoan chinh

— IF2 tach ra va thuy phan GTP

*Note: prokaryote c6 3 nhan té IF. Euk c6 6 nhan t6 khoi dong elF
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a.Phtrc hop 30S khai diu dich ma

- Khi ribosome téch 2 ticu phan 30S va 50S-> phirc hop trén 30S duoc hinh thanh, gom: mRNA,
GTP, yéu to IF1, IF2, IF3 va fMet-tRNA

b. gin mMRNA vao tiéu phan 30S

- Phirc hop 30S khoi dau dich ma dugc hinh thanh tir mét tiéu phan ribosome 30S + mRNA +fMet-
tRNA
- Viéc gén ticu phan ribosome 30S & prokaryote vao vi tri khoi dau dich mé cia mRNa phu thugc
vao su bat cap bo sung gitra:
c. Mét trinh tu ngan Shine-Dalgarno (5’-AGGAGGU-3") cia mRNA niam & upstream cua
codon start
-Giup MRNA lién kétphéc ghé va chinh xac hon véi rRNA & bude khoi dau dich ma
- Trinh tu bo sung ¢ dau cuoi 3’ cua 165 RNA ‘
- O vi khuan tiéu don vi nhé gan voéi mRNA tai trinh ty Shine-Dalgarno ¢ thuong nguon codon
khoi dau
d. Gin fMet-tRNA vao 30S Initiation Complex
- IF2 1a nhan té chinh xdc tac cho viéc gan cua fMet-tRNA vao 30S initiation complex

- GTP can thiét cho viéc gan cua IF2, va khdng bi thity phan & budc nay
e. Phic hop 70S khoi dau dich ma
— GTP duoc thuy phan sau khi 50S gan vao phtc hop 30S > 70S > khoi dau dich ma

—Muc dich cua sy thuy phan GTP la tach IF2 va GTP khoéi complex—> gitp cho qua trinh kéo dai
polypeptide cé thé bat dau

Khéi dau dich ma

*Eukaryote « Vi khuan
— Bit dau v&i methionine — N-formyl-methionine
— tRNA khoi dau khong giong  — Trinh ty Shine-Dalgarno
nhu tRNA tham da vao qua chi cho ribosome biét
trinh kéo dai dau la diémkhai dau dich
— Khong c6 trinh tur Shine- ma
Dalgarmo

— mRNA c6 mi chup tai dau 5°

10. Kéo dai dich méa

- Budc 1: nhan dién codon: anticodon cuia mot aminoacyl tRNA dén bt cip bo sung vai codon cia
MRNA tai vi tri A. Sy phé&n huy cua GTP lam tang d6 chinh x&c va hiéu qua cua budc nay

- Budc 2: hinh thanh lién két peptide: mot phan tir rRNA cua tieu phan Ién xdc tac sw hinh thanh cau
noi peptide gitra amino acid ¢ vi tri A va dau cuoi carboxyl ctaa chuoi polypeptide dang hinh thanh &
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vi tri P site. Budc ndy chuyén chudi polypeptide sang tRNA & vi tri A > nho Hoat tinh peptide
transferase

- Budc 3: Ribosome chuyén vi tri caa tRNA & vi tri A sang vi tri P, tRNA & vi tri P chuyén sang vi tri
E-> giai phdng ,
*Hoat tinh peptidyl transferase cua ribosome : xuc tac tao lién két peptide gitra 2 amino acid

11. Két thac dich ma
- Budc cuoi cung trong dich ma khi ribosome di tgi codon stop trém mRNA

- RF (release factor- nhan t6 giai phéng) gan vao vi tri A (vi tri codon stop) - thiiy phan tRNA cudi
cung khoi chuoi polypeptide - két thic dich ma

-RRF (nhan té giai phong ribosome): gan tai vi tri RF > gan vao A = céc phic hop PM téach ra
12. Polyribosome

- Nhiéu ribosome c6 thé tham gia dich ma mot phan tr mMRNA cuing mét ltc hinh thanh nén
polyribosome
13. Sai sét trong dich ma

- RNA pol bat nham nucleotide khi phién ma

- Ribosome doc léch khung

-tRNA-aa khong phl hop : tan s sai Ién nhat 103

- Aminoacyl-tRNA-synthetase : b4t nham amino acid
- Aminoacyl-tRNA-synthetase bat nham tRNA

14. Sira sai trong bwéc gan tRNA-amino acid
- Enzyme AMP : phan cit c4c a.a khong phi hop

15. Sira sai trong dich ma

PIEU HOA BIEU HIEN CUA GENE

1.Y nghia

- Prokaryote: ’

+biéu chinh enzyme cho phu hop vai c&c nhén to moi trueong, ¢6 tinh linh dong va tinh thuan

nghich -

+ Diéu hoa chu yeu dién ra ¢ giai doan phién mé
- Euk:

+ Biét hoa tung loai té bao, khong co tinh thuan nghich, khdng c6 kha niang quay lai trang thai

ban dau

+ Piéu hoa trai qua nhiéu giai doan phirc tap hop
- Céc kiéu diéu hoa ¢ Prokaryote:
Operon Lac
Operon Tryptophane
Operon arabinose
Diéu hoa bang sigma factor
Piéu hoa “lam giam”
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2. Piéu hoa Am duwong

- Kiém soat duong tinh: activator gin vao ving diéu hoa = transcription start ( phé bién & euk)

+ Kiém soat duong (cam ung): phirc hop activator-inducer gén 1én ving diéu hoa >
transcription

+ Kiém soat duong (rc ché): phic hop activator-repressor> khong thé gén 1én vang diéu hoa>
no transcription
- Kiém soat am:

+ Repressor ( chat uc ché): gan 1én vung diéu hoa = no transcription

+ Inducer (chit cam ¢ng) lam bt hoat repressor >khong thé gin 1én vung diéu hda=>
transcription

3. CAu truc operon lac

- C6 3 phan: promoter, operator, va cac gene cu trac. Thém vao d6 1a mot gene diéu hoda hoat dong
cuia gene cau tric
= Promoter: dugc nhan dién béi RNA pol, noi bat dau phién ma
= Operator: kiém soét viéc gan RNA pol vao promotor, thong thuong nam trong promotor hozc
giira promotor va gene can duoc phién ma (khong ma héa cho protein)
= Gene cau tric: ma hoa chudi polypeptide
- La tdp hop cdc gene cé con dwrong chuyén héa chung dirge dat dwéi sw diéu hda of mét trinh ty diéu

hoa chung
- lac Operon >
14— Regulatory sequences —>| <«—— Structural genes ——
|
/ / Z Y a
Promoter for / Operatoriia) / StrL\xctural gene
regulatory gene Promoter for Structural gene for B-galactoside
(Pl) structural genes (ph?() for B-galactosidase transacety]ase
Regulatory gene Structural gene
(i) codes for for B-galactoside
repressor protein permease

4.Hoat dgng caa operon lac
- Méi truong khong c6 lactose = repressor gan vao operator = no transcription

- Mbi trudng c6 lactose (dugc goi 1a nhan td cam tng- inductor) > inductor gin vao repressor =
repressor bi bat hoat - Transcription

- Tiét kiém ning lugng, khi khdng cé glucose thi té bao méi st dung lactose (trudng hop trén 1a diéu
hoa theo con duong di hoa)

- Kiém soat duong cua Operon Lac: Glucose 1a nguén duong chu yéu cuaa té bao

= Ham lugng cCAMP ndi bao c6 tuong quan ti ¢ nghich v6i ham luong glucose. cAMP c6 thé hoat
hoa CAP ( CAP la mét repressor cho chinh gene tong hop ra no)
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= Enzyme adenylate cyclase wc ché tong hop cCAMP

* Nhu vay: khi low glucose - phuc hop cAMP-CAP gan vao DNA tai upstream cua Lac promoter
(trinh tu ké véi promoter) - uon cong vung DNA xung quanh né - Transcription

= CAP-cAMP la ting sy gap RNA pol vao promoter = tang phién ma 50 1an
- Anh huong cua Glucose va lactose t6i phién ma:

{a) Glucose present, lactose absent

CAP

I / oo ii F4 I T .
ﬂ / <
Promater Operator

Repressar

{b) Glucose presant, lactose present

6

| | sl

" J—— &
Inducer-
o repressor

Lactose

Very little lac mRNA

() Glucose absant, lactose present
CAMP

‘ l n_mau-"? Abundant Jac mRNA

5.Trp operon (operon dong hoa)
- Trp operon: chtra cac gene cau tric (5gene) can thiét cho qua trinh sinh tong hop tryptophan
- Trp operon hoat hoa qua trinh phién ma khi khéng cé su hién dién cua tryptophan
- Hé thdng tic ché duoc diéu hoa bai mot co ché kiém soat ngugc am
- Trp operon duoc déng khi tryp gin vao la 1am bat hoat aporepressor
- Phirc hop tryptophan-repressor: gan vao operator= ngan phién mé khi muc tryptophan cao
- Néu tryptophan giam, phic hop trp-repressor s& tach khoi operator

- Tryp duoc goi la corepressor, vi n hoat dong cling véi protein repressor dé lock phién mé, va operon
trp Ia mot operon ¢ ché - day la co ché kiém soat am tinh vi represspr ngan chan phién mé

6.Piéu hoa giam bét (attenuation)> cau tric nging phién ma
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- Trinh ty trp attenuator: chira mot trinh ty base b sung ¢ dau 5” trong mRNA va ¢6 thé bat cip bo
sung tao thanh cau trdc kep toc - ket thuc phién ma ¢ dau 5° cia mMRNA

- Néu tRNA-trp hién dién, qué trinh tng hop peptide leader dan toi sy bét cap bo sung cia MRNA
tao thanh cau trdc can hoat dong caa RNA pol

- M6t sb operon diéu hoa theo co ché operon trp: Trp, PheA, His,Leu, Thr, lleu

7. Céc yéu té sigma & E.coli

- Str dung sigma factor khac nhau 1a co ché diéu hoa nhanh chéng va tiét kiém ning luong &
prokaryote

- O 50°C, sigma 32 gan chuyén biét véi promoter shock nhiét-> téng hop 17 protein
- O nhiét do thap sigma32 bi phan hay bai protease mang (FtsH)

YEU TO PROMOTER TRINH TU BAO TON
-85 -10

Sigma 70 Da s6 TTGACAT TATAAT
Sigma 32 Shock nhiét TCTCNCCCTTGAA CCCCATNTA
Sigma 28 Chuyén déng CTAAA CCGATAT
Sigma 38 | Dap ung stress ? ?

vung -24 vung -12
Sigma 54 | Chuyén héa nito CTGGNA TTGCA

8.Phage SP01 xam nhi&m bacillus subtilis

SP01 phage xam nhiém vao bacillus sub c6 3 budc biéu hién cua gene: cac gene sém, trung gian va
gene mudn duoc biéu hién ¢ nhitng thoi diém khac nhau

- Giai doan sém: enzyme cua vi !(huén nhan biét promoter ciia phage - sigma28 factor of phage s&
thay thé sigma factor cua vi khuan

- Giai doan trung gian: phuc hop enzyme-gp28 s€ phién ma cac gene trung gian cua phage. Cac gene
trung gian 33, 34 (gene c6 nhan t6 33,34) ma hda cho nhén to6 sigma khac thay thé cho gp28

- Giai doan muon: phuc hop enzyme-gp33/gp34 sé phién ma cac gene mugn cua phage
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9. Operon Arabinose (operon di h6a)

(a) Activation Active transcription
N _:
CAP —
+ o T mRNA
clic AMP Q

Cy ) L.

AraC protein +

arabinose

(b) Repression

AraC protein

Figure 10-20 Dual control of the ara operon. (a) In the
presence of arabinose, the AraC protein binds to the aral region.
The CAP-cAMP complex binds to a site adjacent to aral. This
binding stimulates the transcription of the araB, araA, and araD
genes. (b) In the absence of arabinose, the AraC protein binds
to both the aral and the araO regions, forming a DNA loop.

_ This binding prevents transcription of the ara operon.
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