Molekularni biotechnologie

 Regulovatelné promotory



Promotor a operator

* Promotor je regulacni oblast, na kterou se vaze RNA
polymeraza a jiné proteiny podmifujici zahajeni
transkripce s nim sdruzené transkripCni jednotky

« QOperator je regulacni oblast na DNA, na kterou se
specificky vaze protein oznacovany jako represor. V
dusledku vazby represoru na operator se zastavi
transkripce operonu {j.

« prepisovani genetické informace z DNA do RNA, pfi
které DNA slouzi jako matrice pro syntézu RNA
katalyzovanou RNA polymerazou.



Regulovatelneé promotory

Umoznuji kontrolovat transkripci operonu tak,

ze k expresi klonovaného genu dochazi

pouze v uritém stadiu rustového cyklu bunék a
pouze po urcitou dobu

Daji se vypinat a zapinat (pfidavkem urcité latky,
zmenou teploty)



Zapnuti promotoru

* Uvolneni pro vazbu RNA polymerazy a
* Pro transkripci



Vypnuti promotoru

« Zabraneni vazby RNA polymerazy
« Zabraneni transkripce



Laktoézovy operon E.coli (Glick a spol.2003)

Regulace exprese Iac operonu — Obr.

The /ac 8peron occupies “6000 bp of DNA. At the Ieft the@ﬂm has its own p'omoter and termrnator The end :
-of the /acl region is adjacent to the B, promoter. The QOlac Operator occupies the first 26 bp of the lacZ gene,
whach is lextremely long and is followed by the /JacY” and /acA genes and a terminator.
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Nejvice pouzivane regulovatelné promotory

lac a trp promotory z laktozového a tryptofanového
operonu E. coli

tac promotor (in vitro konstrukt, ktery obsahuje -10 oblast
lac promotoru a -35 oblast trp promotoru)

levy pL promotor faga lambda (E.coli)
promotor genu 10 bakteriofaga T7 (E.coli)
Jedna se o silné promotory



Silny promotor

» Casto se na né&j vaze RNA polymeraza a
* Dochazi k synteze mRNA



Prehled regulovatelnych promotoru, jejich puvod, zpusob
vypnuti a zapnuti

promotor E. coli vypinan 7apinan
lac (lac UV) lac operon lac represor [PTG (nebo laktosa)
3- ndolakrylova kys.
tp trp operon trp - trp represor (aebo odstranda rp)
tac -10 lac, - 33 trp lac represor PTG
oL ) Cl(tg CI38872 Tepresor 10"
T , T7RNA polymeraza | T7 RNA polymerdza
PG gen 10 faga 17 se nesyntetizuje syntetizuje se
Tepresor

p na plasmidu s vysokym poctem kopii

(30-100)

na plasmidu s nizkym poctem kopii (1 - 8)
nebo v chromozomalni DNA — hladina
renrecaraveha nraternt e na nizké 1iravni




Pouzivaji se

* Ruzné kombinace klonovani promotoru a
represoru

* S cilem zabezpecit requlovanou expresi
klonovaného genu



Regulace genove exprese promotorem pL, ktery vypina a
zapina teplotné sensitivni represor cl faga lambda (Glick
2003)
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Figure 6.2 Regulation of gene expression controlled by the p" promoter. A. At 30°C,
the cl repressor, which is synthesized constitutively under the control of its own pro-
moter (p), binds to the operator region (0") of the p- promoter, thereby preventing
the target gene from being transcribed. B. At 42°C, the temperature-sensitive cl re-
pressor is synthesized and then inactivated so that it no longer interferes with tran-

scription of the target protein. TT, transcription termination sequence.



Regulace genove exprese promotorem genu 10
bakteriofaga T7 (E.coli) (Glick 2003)

T7 RMNA polymerase

&2z O\
= !

-

: -

ol Target gene TT

IPTG

fac repressor W

&® ..

»

™,

o gyl T7 RNA TT
|JL}1‘:,-"JT|E”I'<15C‘ gene

piae facl gene T
Figure 6.3 Regulation of gene expression controlled by the promoter for gene 10
from bacteriophage T7 (p™). In the absence of the inducer IPTG, the constitutively
produced lac repressor, the product of the lacl gene, which is under the control of
the lacl promoter, p™', represses the synthesis of the T7 RIN A polymerase that is tran-
scriptionally controlled by the lac operator (o) and lac promoter (). In the absence
of T?7 RNA polymerase, the target gene, which is under the transcriptional control
of the T7 gene 10 promoter ('), is not transcribed. When lactose or IPTG is added
to the medium, it binds to the lac repressor, thereby preventing it from repressing
the transcription of TZ RN A polymerase. In the presence of T7 RN A pelvmerase, the

target gene is transcribed. TT, transcription termination sequence.



Prumyslovy systém ve velkém

Vyuziva buneék, které nesou 2 plasmidy, kazdy s jinym
regulovatelnym promotorem

Jeden plasmid nese tryptofanovy promotor, ktery
kontroluje expresi cl represoru

Druhy plasmid nese pL promotor, ktery kontroluje
expresi klonovaného genu

Represe pL promotoru se docili ristem bunék na mediu
bez tryptofanu (melasa, kaseinovy hydrolyzat)

Dereprese se docili pridanim tryptonu (trypton obsahuje
dostatek tryptofanu)



Systémy ve velkém vyuzivajici 2 ruznych regulovatelnych
promotoru, tryptofanového, ktery kontroluje produkci cl
represoru, a pL promotoru, ktery kontroluje expresi
klonovaného genu (Glick 2003)

A No tryptophan in the medium

cl protein- I No cloned
f synthesized gene protein
3 |,-|r_-|.-|5ra--.~.._'-||| ™ t b pais i gl

B Tryptophan in the medium

cl protein Cloned
o not synthesized 4 zen

lrepressed)

e —
e & A 5 pl Gene %

Figure 6.5 [Dual plasmid system for controlling the 2 p" promoter by regulating the
¢l repressor with tryptophan. The tryptophan promoter (p'") is inserted next to the
cl gene on one plasmid, and the p* promoter is placed adjacent to the cloned gene
(Gene) on a second plasmid. The wavy arrows denote transcription. A. With no
tryptophan in the medium, the cl gene is transcribed and translated, and the ¢l re-
pressor protein binds to the p' promoter, thereby blocking the transcription of the
cloned gene. B. In the presence of tryptophan, the cl gene is repressed, no ¢l prod-

uct is made, and the cloned gene is transcribed and translated.
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