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In the last few years, the identif ication of

microRNA (miRNA) and the recognition of its

important role in regulation of gene expression

have led to increasing interest in the identification

and characterization of miRNAs. A growing body

of evidence suggests that miRNAs play a role in

many diverse biological processes such as

development, differentiation, and apoptosis.

Misregulation of miRNA expression is reported to

be associated with several cancers and other

diseases. The miRNA system is an endogenous

mechanism of regulation of gene expression.

miRNA precursors are transcribed from genomic

DNA in the nucleus. The mature miRNAs

contribute to the regulation of endogenous

genes, primarily by translational repression (see

flowchart, opposite). In addition, miRNAs can

mediate mRNA destruction by rapid

deadenylation and/or decapping. While siRNAs

and miRNAs act on endogenous mRNAs through

integration into a multiprotein silencing complex

(RISC), siRNAs require a perfect match with the

targeted mRNA, leading to cleavage and

subsequent destruction, whereas miRNAs are

often only partially complementary to target

mRNAs. Naturally occurring miRNA-binding sites

are typically found in the 3' untranslated regions

(UTRs) of target mRNAs. Their partial

complementarity has made positive identification

of true binding sites difficult and imprecise.

To support this exciting new field of research,

QIAGEN has introduced innovative miRNeasy and

miScript technologies for miRNA purification and

detection. miRNeasy Kits enable purification of

total RNA, including miRNAs and other small

RNAs, from all types of animal tissues and cells.

Small RNAs, including miRNA can be enriched in

a separate fraction if desired. Using the miScript

System, real-time PCR analysis can be used to

detect hundreds of miRNAs, as well as mRNAs,

from a single cDNA synthesis reaction. As well

as miRNAs, knowledge about other classes of

small, noncoding RNAs is currently emerging.

miRNeasy Kits and the miScript System have

been tested and verified for purification and

detection of other noncoding RNAs (e.g.,

snoRNAs, piRNAs).
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연구동향

우 민감한 변화를 보인다. 표면 플라즈몬 (surface

plasmon) 공명은 외부로부터 주어진 에너지에 대해 그 매

질의 유전특성과 파장, 각도 등의 외부변수에 따라 특정 조

건에서 만족하는 공명조건이 있으며, 따라서 금속 표면에

흡착되는 생체분자의 양을 시간에 따라 정량적으로 가늠할

수 있는 유용한 수단이 된다. 

바이오MEMS팀에서는 현재까지 분자들의 상호작용을 실

시간으로 측정할 수 있는 파장 및 각도 분해형 SPR센서,

다채널 SPR이미지센서 (SPR Imager), 표면 플라즈몬 강

화 형광센서 (SP-enhaced fluorescence sensor), 그리

고 플라스틱 (cyclo-olefin copolymer)을 재질로 하는 일

회용 SPR칩 및 이를 이용한 각도 분해형 (angle-

resolved) SPR 이미지 센서를 개발하였다. 그리고 이를

이용하여 단분자막(self-assembled monolayer, SAM)의

두께 측정 및 항원-항체의 결합 정도를 정량적으로 측정할

수 있음을 성공적으로 보였다. 현재는 이 원리를 금속 나노

입자로 확장하여, 기존의 형광체의 신호세기를 더욱 증폭

시키는 연구를 수행하고 있다.

3. 향후연구방향및전망

바이오MEMS연구팀은, 현재 혈액중의 극미량의 바이오마커

단백질을 1회용 플라스틱 바이오칩상에 고정된 항체를 이

용하여 심근경색증, 암 등 질병을 진단할 수 있는 연구,

초고속 PCR칩을 이용한 바이러스 진단용 DNA Lab. On

a Chip 연구, 기계적 자극을 인가하여 줄기세포의 연골화

분화 촉진 연구, SPR를 이용한 진단 연구, DNA

Microarray 제작방법 연구 등을 진행해 오고 있다. 향 후

우리 바이오MEMS연구팀은 현재의 연구내용을 심화시켜

그 완성도를 높혀 궁극적으로는 상용화 가능한 진단칩이

될 수 있도록 추가적인 연구를 진행할 계획이다. 

[그림 5] 플라스틱 (COC) SPR칩과단색광광학계를이용한유체시료의SPR 이미지및SPR 흡수도곡선비교

 

Introduction to an advanced microRNA technology
QIAGEN Korea, Ltd.
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2. cDNA synthesis reaction using
SYBR Green based, real-time PCR

 

Principle of the miScript System

The miScript System is a three-component

system which covers all the steps of conversion

of miRNA and mRNA into cDNA and detection of

miRNAs in SYBR Green based, real-time PCR.

The miScript Reverse Transcription Kit, miScript

SYBR Green PCR Kit, and miScript Primer

Assay allow sensitive and specific detection and

quantification of miRNA. The modular system

enables detection of individual miRNAs of

interest using miScript Primer Assays or

screening of multiple human, mouse, or rat

miRNAs using miScript Primer Assay Sets.

Alternatively, researcher-designed assays can be

used for newly discovered miRNAs. For this

reason, the three components can be purchased

separately.

 

The miScript System comprises the following

components:

■ miScript Reverse Transcription Kit

This kit enables simple, single-step cDNA

synthesis.

■ miScript SYBR Green PCR Kit

This kit includes the miScript Universal

Primer which allows detection of miRNAs in

miRNAs are first transcribed in the nucleus as

long, primary miRNAs (pri-miRNA). While still in

the nucleus, they are processed into precursor

miRNAs (pre-miRNA) by nuclear Drosha, a

dsRNA-specific ribonuclease. Pre-miRNAs are

subsequently transported from the nucleus into

the cytosol by Exportin-5. Dicer (an RNase III-like

enzyme) processes the pre-miRNAs into ~22 nt

mature miRNAs that are subsequently

incorporated into the RNA-induced silencing When

the RISC identifies the complementary or partially

complementary mRNA target, it inhibits gene

expression by translational repression or by

mRNA degradation.

1. Purification of total RNA or
enrichment of miRNA

miRNeasy Kits enable purification of total RNA

which includes RNA from approximately 18

nucleotides (nt) upwards. Alternatively, an

miRNA-enriched fraction (<200 nt) and a total

RNA fraction (>200 nt) can be purified separately

(see flowchart). The miRNeasy Mini Kit provides

low-throughput RNA purification using spin

columns. The miRNeasy 96 Kit is used for

highthroughput purification in a 96-well format.

Purif ied total RNA is suitable for use in

downstream applications such as northern blot

analysis and quantitative, real-time RT-PCR.

Enrichment of small RNAs may provide better

results for some applications such as microarray

analysis.
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[Figure 1] A single cDNA synthesis reaction

enables detection of multiple miRNAs and

mRNAs. Total RNA was prepared from HeLa S3

cells using the miRNeasy Mini Kit. The miScript

System was used for real-time PCR analysis of 4

miRNAs (Let-7a, miR-16, miR-21, and miR-25).

QuantiTect Primer Assays were used for real-

time PCR analysis of 4 mRNAs (GAPDH, PPIA,

CDC2, and MAPK1).

miScript Primer Assay

miScript Primer Assays are miRNA-specific

primers used in combination with the miScript

SYBR Green PCR Kit for real-time PCR of

miRNA using SYBR Green detection. The

miScript SYBR Green PCR Kit includes the

miScript Universal Primer which is necessary for

successful amplification. miScript Primer Assays

are available in single tubes and can be ordered

online from the GeneGlobe Web portal (www.

qiagen.com/GeneGlobe). miScript Primer Assays

for the detection of human miRNAs have been

experimentally validated. miScript Primer Assays

for mouse and rat are predesigned and a

proportion has been validated. Human, Mouse,

or Rat miScript Primer Assay Sets provide

assays for >95% of the miRNAs l isted in

miRBase version 9.0 

(http://microrna.sanger.ac.uk/sequences/).

[Figure 2] Highly linear cDNA synthesis

reactions. RNA was purified from HeLa S3 cells

using the miRNeasy Mini Kit. A range of amounts

of RNA from 10 pg to 1 g were used in cDNA

synthesis reactions using the miScript Reverse

Transcription Kit. cDNA was used as a template

in quantitative, real-time PCR assays for 5

miRNAs (miR-16, miR-20a, miR-25, miR-28, and

miR-26a).

Linearity of cDNA synthesis enables

sensitive detection

Using the miScript System, the cDNA synthesis

reaction is highly linear which ensures sensitive,

accurate quantification in subsequent real-time

PCR. In the results shown in Figure 6, CT values

from real-time PCRs were highly linear following

cDNA synthesis reactions from a range of

amounts of starting RNA.

Highly specific miRNA detection

The existence of multiple miRNA isoforms

presents a significant challenge in miRNA

quantification. miScript Primer Assays are highly

specific and can distinguish between isoforms as

shown for the Let-7 family. Human Let-7 isoforms

with mismatches and/or differing lengths were

used in these experiments. In most cases, cross

reactivity was very low and insignificant. Where

cross reactivity was observed, it was at low

levels (e.g., ~6% for Let-7a miScript Primer

Assay with Let-7f cDNA). These results indicate

that miScript Primer Assays are isoform specific.

combination with an miRNA-specific primer.

■ miScript Primer Assay

The assay comprises an miRNA-specific

forward primer which is used in combination

with the miScript SYBR Green PCR Kit.

miScript Reverse Transcription Kit

The miScript Reverse Transcription Kit includes

miScript Reverse Transcriptase Mix and miScript

RT Buffer. miScript Reverse Transcriptase Mix is

an optimized blend of enzymes comprising a

poly(A) polymerase and a reverse transcriptase.

miScript RT Buffer has been developed

specif ically for use with miScript Reverse

Transcriptase Mix to enable maximum activity of

both enzymes. It includes Mg2+, dNTPs, oligo-dT

primers, and random primers.

Unlike mRNAs, miRNAs are not polyadenylated

in nature. During the reverse-transcription step,

miRNAs are polyadenylated by poly(A)

polymerase. In parallel, reverse transcriptase

converts both miRNA and mRNA to cDNA . The

parallel reactions make miRNA conversion into

cDNA a very fast and simple one-tube

procedure. The oligo-dT primers carry a universal

tag sequence on the 5' end which allows

amplification in the real-time PCR step.

miScript SYBR Green PCR Kit

The miScript SYBR Green PCR Kit is based on

the proven technology of QuantiTect® SYBR

Green Kits. The miScript SYBR Green PCR Kit

includes QuantiTect SYBR Green PCR Master

Mix and the miScript Universal Primer which is

specific for the universal tag sequence on the 5'

end of the cDNA. The cDNA serves as the

template for real-time PCR analysis using the

miScript Primer Assay in combination with the

miScript SYBR Green PCR Kit. miRNAs are

amplified using the miScript Universal Primer

together with the miRNA-specific primer (the

miScript Primer Assay).

A single cDNA synthesis reaction is sufficient to

interrogate hundreds of miRNAs by real-time

PCR using different miScript Primer Assays,

allowing comprehensive expression profiling of

known miRNAs. The cDNA can also be used for

detection of mRNA using gene-specific primer

pairs (instead of the miScript Primer Assay and

Universal Primer), al lowing simultaneous

detection of reference genes, such as GAPDH,

or any other mRNAs of interest, such as the

mRNA targeted by a particular miRNA . QIAGEN

offers QuantiTect Primer Assays for real-time

PCR detection of mRNA.
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cells using the miRNeasy Mini Kit. The miScript

System was used for real-time PCR analysis of 4
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time PCR analysis of 4 mRNAs (GAPDH, PPIA,

CDC2, and MAPK1).
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qiagen.com/GeneGlobe). miScript Primer Assays
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reactions. RNA was purified from HeLa S3 cells

using the miRNeasy Mini Kit. A range of amounts

of RNA from 10 pg to 1 g were used in cDNA

synthesis reactions using the miScript Reverse

Transcription Kit. cDNA was used as a template

in quantitative, real-time PCR assays for 5

miRNAs (miR-16, miR-20a, miR-25, miR-28, and

miR-26a).

Linearity of cDNA synthesis enables

sensitive detection

Using the miScript System, the cDNA synthesis

reaction is highly linear which ensures sensitive,

accurate quantification in subsequent real-time

PCR. In the results shown in Figure 6, CT values

from real-time PCRs were highly linear following

cDNA synthesis reactions from a range of

amounts of starting RNA.

Highly specific miRNA detection

The existence of multiple miRNA isoforms

presents a significant challenge in miRNA

quantification. miScript Primer Assays are highly

specific and can distinguish between isoforms as

shown for the Let-7 family. Human Let-7 isoforms

with mismatches and/or differing lengths were

used in these experiments. In most cases, cross

reactivity was very low and insignificant. Where

cross reactivity was observed, it was at low

levels (e.g., ~6% for Let-7a miScript Primer

Assay with Let-7f cDNA). These results indicate

that miScript Primer Assays are isoform specific.

combination with an miRNA-specific primer.

■ miScript Primer Assay

The assay comprises an miRNA-specific

forward primer which is used in combination

with the miScript SYBR Green PCR Kit.

miScript Reverse Transcription Kit

The miScript Reverse Transcription Kit includes

miScript Reverse Transcriptase Mix and miScript

RT Buffer. miScript Reverse Transcriptase Mix is

an optimized blend of enzymes comprising a

poly(A) polymerase and a reverse transcriptase.

miScript RT Buffer has been developed

specif ically for use with miScript Reverse

Transcriptase Mix to enable maximum activity of

both enzymes. It includes Mg2+, dNTPs, oligo-dT

primers, and random primers.

Unlike mRNAs, miRNAs are not polyadenylated

in nature. During the reverse-transcription step,

miRNAs are polyadenylated by poly(A)

polymerase. In parallel, reverse transcriptase

converts both miRNA and mRNA to cDNA . The

parallel reactions make miRNA conversion into

cDNA a very fast and simple one-tube

procedure. The oligo-dT primers carry a universal

tag sequence on the 5' end which allows

amplification in the real-time PCR step.

miScript SYBR Green PCR Kit

The miScript SYBR Green PCR Kit is based on

the proven technology of QuantiTect® SYBR

Green Kits. The miScript SYBR Green PCR Kit

includes QuantiTect SYBR Green PCR Master

Mix and the miScript Universal Primer which is

specific for the universal tag sequence on the 5'

end of the cDNA. The cDNA serves as the

template for real-time PCR analysis using the

miScript Primer Assay in combination with the

miScript SYBR Green PCR Kit. miRNAs are

amplified using the miScript Universal Primer

together with the miRNA-specific primer (the

miScript Primer Assay).

A single cDNA synthesis reaction is sufficient to

interrogate hundreds of miRNAs by real-time

PCR using different miScript Primer Assays,

allowing comprehensive expression profiling of

known miRNAs. The cDNA can also be used for

detection of mRNA using gene-specific primer

pairs (instead of the miScript Primer Assay and

Universal Primer), al lowing simultaneous

detection of reference genes, such as GAPDH,

or any other mRNAs of interest, such as the

mRNA targeted by a particular miRNA . QIAGEN

offers QuantiTect Primer Assays for real-time

PCR detection of mRNA.
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리더와의대담

⊙인적사항

성 명 : 양준모 (梁峻模)

소속기관 : 삼성서울병원 피부과 / 성균관대학교 의과대학 삼성서울병원

직 위 : 과장 / 교수

전자메일 : y194138@skku.edu

⊙학 력

학교명 학 위

서울대학교 의과대학 학사

서울대학교 대학원 석사

서울대학교 대학원 박사

⊙주요경력

기 간 소 속

1981 - 1984 서울대학교 병원

1992 - 1994 Skin Biology branch, NIAMS, NIH

1994 - 현재 삼성서울병원 피부과

1997 - 현재 성균관대학교 의과대학 삼성서울병원

[Table 1] Isoforms of human Let-7 family

These sequences show the Let-7 isoforms. Base

changes are red and underlined. Changes in

length are indicated by a red dot.

Synthetic miRNAs of each Let-7 isoform were

used in cDNA synthesis reactions performed with

the miScript Reverse Transcription Kit. An aliquot

of the resultant cDNA was used as a template in

real-time PCR reactions with a miScript Primer

Assay for each isoform and the miScript SYBR

Green PCR Kit. The % relative detection was

calculated using the differences between the CT

values achieved from the mismatching miScript

Primer Assays and those from the perfectly

matching miScript Primer Assays (% relative

detection = 2– _CT x 100).

[Table 2] Specificity of miScript Primer Assay




