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가장 빠르고 간편한 Tet inducible expression system

Tet-Express™ Inducible Expression

Mammalian Inducible Expression

•• 신속한 셋업—Tet-On/Tet-Off cell line을 구축할 필요 없음

•• 신속한 발현 유도—2시간 만에 최대 발현의 80% 도달

•• Doxycycline-free 프로토콜—세포에 Tet-Express transactivator를 

직접 첨가

Tet-Express 유도 발현 시스템은 기존 Clontech의 강력한 Tet-

On/Tet-Off시스템(1–3)보다 더 빠르고 간편화된 시스템으로 Tet-

On/Tet-Off와 달리, 단일 vector와 Tet-Express 단백질 그리고 

doxycycline-free 프로토콜로 구성되어 있다. 타겟 유전자는 TRE 프

로모터로 조절되며 세포 배양 배지에 Tet-Express를 몇 ㎕를 첨가하

면 발현을 유도할 수 있다. 따라서 Tet-Express시스템을 적용하면  

테트라사이클린tetracycline으로 전사를 조절하는 유도 발현 시스템을 다

양한 세포에 신속하게 구축할 수 있으며, 특히 클론 선별 과정을 적용

할 수 없는 세포에도 적용할 수 있다.

Tet-Express란 무엇인가?

Tet-Express는 Clontech의 Tet-Off Advanced transcriptional 

activator (transactivator) 단백질로 self-transduction하도록 변형

되고 최적화되었다. Self-transduction이란 단백질 번역 경로를 통해 

스스로 세포막으로부터 핵으로 이동하는 능력을 의미한다. 테트라사이

클린tetracycline 부재시 Tet-Express가 프로모터에 결합하여 발현을 활

성화시킨다. 따라서 유전자 전사를 활성화시키는데 별도의 독시사이클

린doxycycline의 투여가 필요하지 않다. Tet-Express와 함께 제공되는 

Intensifier Reagent는 단백질 도입 효율을 높인다.

Tet-Express 시스템은 Tet-On 3G 시스템과 같이 강력하게 조절되는 PTRE3G프로모터

로 타겟 유전자를 발현시킨다. 그러나 Tet-On 3G 시스템과 달리, self-transducing Tet-

Express transactivator를 세포에 직접 첨가하면 되기 발현이 유도 때문에 tetracycline 

transactivator를 발현시키는 double-stable cell line을 구축할 필요가 없다.

신속한 유전자 발현 유도

Tet-Express 처리했을 때와 하지 않았을 때의 유전자 발현을 TRE 프

로모터로 조절되는 HeLa 세포내 luciferase 유전자 발현을 통해 비교

했다. Tet-Express 첨가시 2시간 후 luciferase 발현이 최대 발현의 

80% 이상으로 신속하게 증가하는 것이 확인되었으며 Tet-Express를 

처리하지 않았을 때는 발현이 나타나지 않았다(그림1).

 

그림 1. Tet-Express rapidly induces gene expression from TRE promoters. HeLa cells 

containing a stably integrated luciferase expression cassette under the control of a 

TRE promoter were treated with Tet-Express and compared to untreated cells from 

the same HeLa cell culture at different time points. 88% of maximal expression was 

achieved in just 2 hr.

광범위한 세포에서 높은 발현 유도와 낮은 백그라운드

Tet-Express 시스템은 transactivator를 발현하도록 별도의 세포주

를 구축할 필요가 없기 때문에 복수의 클론 선별 과정이 필요없다. 따

라서 순차적인 클론 선별 과정을 거치기 어려운 primary cell과 같은 

세포주에 특히 더 유용하다. Tet-Express는 광범위한 세포주에 매우 

효과적이다(그림 2).

그림 2. Tet-Express works well with a broad range of cell types. Cultures of 293T 

cells, HeLa cells, MCF7 cells, and HepG2 cells were transfected with a plasmid that 

expresses luciferase under the control of a TRE promoter. The next day, cells from the 

four transfected cell cultures were treated with Tet-Express according to the standard 

protocol and incubated overnight—in parallel with untreated cells from each transfected 

culture. On the following day, treated and untreated cells were assayed for luciferase 

activity.

TRE를 포함하는 프로모터 중 가장 낮은 기저발현

pTRE3G vector는 모든 Tet-On 3G와 Tet-Express 시스템에 포함

되어 있다. 이 vector의 PTRE3G 프로모터는 극도로 낮은 기저 발현와 발

현 유도시 높은 최대 발현을 유도한다(4; 참고 www.clontech.com/

teton3g). Minimal CMV 프로모터 상류에 위치한 19 bp tet operator 

서열이 7회 반복되어 있으며, 이것을 tetracycline response element 

(TRE)라고 한다. tet operator repeats 서열은 모든 Tet 시스템에서 

동일하지만 PTRE3G의 junction sequences가 고른 간격이 되도록 변경되
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What is Tet-Express?
Tet-Express is a version of Clontech’s Tet-Off Advanced transcriptional activator (transactivator) protein that has been modified 
and optimized for self-transduction, i.e., it has the ability to transport itself across cell membranes into the nucleus via protein 
transduction pathways. Since Tet-Express binds and activates expression in the absence of tetracyclines, doxycycline is not required 
for gene activation.

An Intensifier Reagent is included with each vial of Tet-Express. We have found that this reagent increases protein transduction efficiency.

Tet-Express™—Fast, Inducible Expression
The quickest, simplest Tet-inducible expression system yet

The Tet-Express System, like Clontech’s Tet-On 3G System, expresses your transgene from a vector 
containing the tightly-regulated inducible promoter PTRE3G. However, unlike the Tet-On 3G system,
you do not need to create a double-stable cell line that expresses the tetracycline transactivator, 

since the self-transducing Tet-Express transactivator protein is added directly to your cells. 

• Fast to set up—no need to create a Tet-On® or Tet-Off® cell line

• Fast to induce—reach 80% of maximal expression in just 2 hours

• Doxycycline-free protocol—instead just add Tet-Express transactivator directly to cells

Clontech’s Tet-Express Inducible Expression Systems are a faster, simpler adaptation of our powerful, tightly-regulated 
Tet-On/Tet-Off expression systems (1–3). Unlike Tet-On/Tet-Off, the Tet-Express system requires only a single vector, 
the Tet-Express transducible protein, and a doxycycline-free protocol. To induce expression, simply apply a few microliters 
of Tet-Express to the culture medium of cells in which your gene is under the control of any TRE promoter. Tet-Express 
makes tetracycline-controlled transcription a rapid process for all cell types, and is particularly advantageous for cell types 
that are not amenable to sequential rounds of clonal selection.

Tet-Express Induction of AcGFP1

Uninduced

Transcription

Tet-Express
Protein

PTRE3G
Promoter
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Tet-Express…continued

Rapid Induction of Gene Expression
Gene expression with and without Tet-Express treatment was compared in HeLa cells that contain a stably integrated luciferase gene 
under the control of a TRE promoter. In the presence of Tet-Express, luciferase expression increased rapidly, to over 80% of maximum 
after 2 hours, while no expression took place in the absence of Tet-Express treatment (Figure 1).

Figure 1. Tet-Express rapidly induces gene expression from TRE promoters. HeLa cells containing a stably integrated luciferase expression cassette
under the control of a TRE promoter were treated with Tet-Express and compared to untreated cells from the same HeLa cell culture at different time points. 
88% of maximal expression was achieved in just 2 hr.
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High Induction, Low Background in a Wide Variety of Cell Types
Since the Tet-Express system makes it unnecessary to create a separate cell line expressing the transactivator, it eliminates the need 
for multiple rounds of clonal selection, making it especially useful for cell types that are not amenable to sequential rounds of clonal 
selection, such as primary cells. Tet-Express has been shown to be very effective across a broad range of cell lines (Figure 2).

Figure 2. Tet-Express works well with a broad range of cell types. Cultures of 293T cells, HeLa cells, MCF7 cells, and HepG2 cells were transfected
with a plasmid that expresses luciferase under the control of a TRE promoter. The next day, cells from the four transfected cell cultures were treated 
with Tet-Express according to the standard protocol and incubated overnight—in parallel with untreated cells from each transfected culture. 
On the following day, treated and untreated cells were assayed for luciferase activity.
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었고 중앙 부분이 임의 배치되어 있다. 추가적으로, minimal CMV 프

로모터의 element(요소)도 일부 변경되었다(그림 3).

 

그림 3. The PTRE3G promoter is designed to ensure the lowest basal expression of any 

TRE-containing promoter. This promoter consists of 7 identical tetO repeats, separated 

by randomized central sequences of equal length.

PTRE3G 프로모터에 내인성endogenous 포유류 전사 요소가 결합할 수 있는 

사이트가 부족하기 때문에 transactivator 단백질이 없을 때는 minimal 

CMV 프로모터가 비활성화된다. 따라서 TRE를 포함하는 프로모터 중

에서 PTRE3G의 기저 발현이 가장 낮다. 기저 발현은 western blot으로 검

출되지 않았고 transactivator가 첨가되었을 때 최고 수준으로 발현이 

유도되었다(그림 4).

 

그림 4. Basal expression from the 

PTRE3G promoter is undetectable by 

Western analysis. HeLa cells containing a 

stably integrated tetracycline-inducible lu-

ciferase expression cassette were treated 

with Tet-Express according to the stan-

dard protocol and incubated overnight—in 

parallel with untreated cells from the same 

HeLa cell culture. The next day, lysates of 

treated and untreated cells were prepared 

and blotted with antiluciferase and anti-actin antibodies.

4 종류의 Tet-Express 시스템

Tet-Express 유도 발현 시스템(PTRE3G vector 포함)은 또한 3종류의 

다른 vector 형태로도 판매되고 있다. 이 vector들은 Tet-Express 

Inducible Expression System (Bicistronic Version), Tet-Express 

Inducible Expression System(with mCherry)과 Tet-Express 

Inducible Expression System (with ZsGreen1) 형태로 판매되고 있다. 

시스템 구성품

•• Tet-Express (25 rxns—Tet-Express Transactivator와 Intensifier Reagent 

포함)

•• PTRE3G 프로모터로 목적 유전자 발현 조절 vector

••컨트롤 vector :  PTRE3G 프로모터로 luciferase 발현 조절

•• 2종의 선형화된 선별마커 (hygromycin, puromycin)

••Tet Approved FBS

••Xfect transfection reagent
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Tet-Express…continued

The Lowest Basal Expression of Any TRE-Containing 
Promoter Available
A pTRE3G vector is included with every Tet-On 3G and Tet-Express system. This vector’s inducible promoter (PTRE3G) ensures 
very low basal expression and high maximal expression after induction (4; see www.clontech.com/teton3g). It consists of 7 repeats 
of a 19 bp tet operator sequence located upstream of a minimal CMV promoter, which we refer to as the tetracycline response 
element (TRE). Although the sequences of the tet operator repeats are identical in all Tet system generations, the junction sequences 
of PTRE3G have been altered to provide an even spacing and the central portions have been randomized. Additionally, elements 
from the minimal CMV promoter have been mutated to match the consensus sequence (Figure 3).

Figure 4. Basal expression from the PTRE3G promoter is undetectable by Western analysis. HeLa cells containing a stably integrated tetracycline-
inducible luciferase expression cassette were treated with Tet-Express according to the standard protocol and incubated overnight—in parallel 
with untreated cells from the same HeLa cell culture. The next day, lysates of treated and untreated cells were prepared and blotted with anti- 
luciferase and anti-actin antibodies.

Figure 3. The PTRE3G promoter is designed to ensure the lowest basal expression of any TRE-containing promoter. This promoter consists of 7 identical
tetO repeats, separated by randomized central sequences of equal length.

Tet-Express No Tet-Express

Luciferase

b-Actin

Equal spacing and randomized central sequence

7 identical tetO repeats (transactivator binding sites)
Minimal CMV promoter
mutated to consensus

Because PTRE3G lacks binding sites for endogenous mammalian transcription factors, and since the minimal CMV promoter 
is inactive in the absence of a transactivator protein, basal expression from PTRE3G is the lowest of any TRE-containing promoter 
available so far. Basal expression is undetectable by Western analysis. However, expression can be induced to very high levels 
in the presence of a transactivator (Figure 4).
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제품명 Code Vector Map   SIZE Applications

Tet-Express Inducible Expression  631169      
each

 
유도 발현이 강력하게 조절된다.

System  

Tet-Express Inducible Expression          
2개의 유전자를 유도 발현시킨다.System (Bicistronic Version) 631170  (B)   each

Tet-Express Inducible Expression         적색의 형광 단백질은 mCherry를  

System (mCherry) 631171      each 목적 유전자와 함께 발현시킨다.

Tet-Express Inducible Expression          녹색 형광 단백질인 ZsGreen1을  

System (ZsGreen1) 631172      each 목적 유전자와 함께 발현시킨다.

Tet-Express 631177      25 rxns

 631178      100 rxns
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Tet-Express…continued

Clontech Laboratories, Inc. 
A Takara Bio Company
www.clontech.com

Choice of Four Different Tet-Express System Formats
The Tet-Express Inducible Expression System (which contains the core pTRE3G vector) is also available in three other vector formats. 
These include the Tet-Express Inducible Expression System (Bicistronic Version), the Tet-Express Inducible Expression System 
(with mCherry), and the Tet-Express Inducible Expression System (with ZsGreen1). Each is sold as a complete system that provides:

• Tet-Express (25 rxns—includes Tet-Express Transactivator and Intensifier Reagent)

• A vector that expresses your gene of interest under the control of a PTRE3G promoter (the most advanced TRE promoter available)

• A control vector that expresses luciferase under the control of a PTRE3G promoter

• Both hygromycin and puromycin linear selection markers

• Tet Approved FBS

• Xfect™ transfection reagent

Ordering Information

Product Size Cat. No.

Tet-Express 25 rxns
100 rxns

631177
631178

Tet-Express Inducible Expression System each 631169

Tet-Express Inducible Expression System (Bicistronic Version) each 631170

Tet-Express Inducible Expression System (with mCherry) each 631171

Tet-Express Inducible Expression System (with ZsGreen1) each 631172

Notice to Purchaser

The use of these products and technologies may be governed by one or more licensing agreements. To view specific and current licensing information 
for any Clontech product, please consult the product’s webpage on our website at www.clontech.com

pTRE3G

Tet-Express Inducible Expression System;
Cat. No. 631169

System Vector Map Applications

poly APTight M
C

SPTRE3G

Get a high level of tightly controlled 
inducible expression

Tet-Express Inducible Expression System
(Bicistronic Version); Cat. No. 631170

…and inducibly coexpress any two
genes of interest

Tet-Express Inducible Expression System
(mCherry); Cat. No. 631171

…and monitor inducibility using
induced coexpression of the red
fluorescent protein mCherry

Tet-Express Inducible Expression System;
(ZsGreen1); Cat. No. 631172

…and monitor inducibility using
induced coexpression of the green 
fluorescent protein ZsGreen1

M
C

SPTRE3G

pTRE3G-IRES

poly A

M
C

S

IRES

pTRE3G-mCherry

mCherry IRES poly APTight M
C

SPTRE3G

pTRE3G-ZsGreen1

ZsGreen1 IRES poly APTight M
C

SPTRE3G
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Choice of Four Different Tet-Express System Formats
The Tet-Express Inducible Expression System (which contains the core pTRE3G vector) is also available in three other vector formats. 
These include the Tet-Express Inducible Expression System (Bicistronic Version), the Tet-Express Inducible Expression System 
(with mCherry), and the Tet-Express Inducible Expression System (with ZsGreen1). Each is sold as a complete system that provides:

• Tet-Express (25 rxns—includes Tet-Express Transactivator and Intensifier Reagent)

• A vector that expresses your gene of interest under the control of a PTRE3G promoter (the most advanced TRE promoter available)

• A control vector that expresses luciferase under the control of a PTRE3G promoter

• Both hygromycin and puromycin linear selection markers

• Tet Approved FBS

• Xfect™ transfection reagent

Ordering Information

Product Size Cat. No.

Tet-Express 25 rxns
100 rxns

631177
631178

Tet-Express Inducible Expression System each 631169

Tet-Express Inducible Expression System (Bicistronic Version) each 631170

Tet-Express Inducible Expression System (with mCherry) each 631171

Tet-Express Inducible Expression System (with ZsGreen1) each 631172

Notice to Purchaser

The use of these products and technologies may be governed by one or more licensing agreements. To view specific and current licensing information 
for any Clontech product, please consult the product’s webpage on our website at www.clontech.com
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