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The Pathway of Translational Silencing
by microRNA
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for Highly Efficient Adapter Ligation

microRNA Cloning Kit wako

The microRNA matured in multiple steps
in the cells is taken into a protein
compound called an RNA-induced
silencing complex (RISC), and it is known
that it bonds with Argonaute (Ago)
subfamily protein as its main component.
Specific purification of RNA bound to
protein of the Ago subfamily is
considered to be an important
technology for microRNA function
determination, discrimination of new
microRNA, and analysis of interaction
between microRNA and mRNA.

Wako has developed and launched
high-quality anti-Ago2 monoclonal
antibodies, microRNA Isolation kits, and
high-efficiency microRNA Cloning kits, and
the line-up includes research reagents with
powerful support for microRNA research.

for Effective 65C

Ligation of ssDNA, ssRNA and ssRNA-ssDNA

SSDNA Ligase, thermostable

v

Wako Cat. No. 290-66501

Wako Cat. No. 298-65103; 292-65101

Immunoprecipitation method with anti-Ago2 mAb

microRNA Isolation Kit, Human / Mouse Ago2
Anti Human / Mouse Ago2, Monoclonal Antibody

microRNA Isolation Kit, Human Ago2
(Wako Cat. No. 292-66701)

microRNA Isolation Kit, Mouse Ago2
(Wako Cat. No. 292-67301)

Anti Mouse Ago2, Monoclonal Antibody
(Clone No. 2D4), immunostained image
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microRNA “Specific” Purification

292-67301

microRNA Isolation Kit: jioties acsb rsne)

microRNA Isolation Kit, Human/Mouse Ago2 can prepare high purified fractions of microRNA, which binds
with Argonaute2 (Ago2) protein, based on immunoprecipitation method by using a high affinity monoclonal

antibody against Ago2.

The purified microRNA fraction will contain very little contaminated degradation fragments of rRNA and tRNA.

These kits will highly improve the microRNA cloning efficiency compared with that by using conventional

microRNA purification method.

B Achieve Immunoprecipitation of internal Ago2 from
human, mouse, rat, and hamster. Note)

3 microRNA bound to Ago2 protein can be isolated with
high purity.

E) Few rRNA or tRNA decomposition products or
impurities like smallRNA etc.

[ The isolated microRNA fraction can be used for
cloning and micro arrays.

Note) Wako Cat. #292-66701 is for human cells and tissues and #292-67301
is for cells and tissues of mice and rats.

| Outline of procedure
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| Kit contents (10 reactions)

(D Anti Human Ago2 Antibody Beads Solution

........................................................... 500 UL X 1 Vial
@Cell Lysis Solution -« 50 mL x 1 vial
BEIUtion Solution ««««««««««wwweee 500 pLx 1 vial
@Ethachinmate: oo 30 pLx 1 vial
®3mol/L Sodium Acetate: -« 400 pLx 1 vial

| Simple procedure
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For cloning, microarray, etc.

| Comparison with conventional methe

Conventional ako

method ate ethod
Total RNA extraction
small RNA (=200nt) purification
Denaturing PAGE Necessary | Unnecessary
Gel extraction from denaturing PAGE
Gel purification from denaturing PAGE
Contamination ratio of rRNA fragments High Low
Contamination ratio of tRNA fragments High Low
Handling time =12hr =4hr

Conventional Method

Wako’ s Latest Method

Cells and Tissues @
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microRNA Isolation Kit,
l
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RNA purification {
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<Including other RNA > <Including most microRNA>
fragment in this fraction in this fraction
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| Specific Purification of microRNA fraction from several cell lines

microRNA Isolation Kit, Human Ago2

(Wako Cat. No. 292-66701)
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Figure. 1 Purification of microRNA fraction by using microRNA

Isolation Kit, Human Ago2 (Wako catalog #292-66701).

The purified microRNA fraction from human cultured cell
lines (HelLa, HepG2, HEK293) were specifically detected by
Urea-PAGE. Cell number of each cell line is approximately
5x108. The applied volume per lane is half of 10uL of final
solution prepared with an IP by this kit.

microRNA Isolation Kit, Mouse Ago2
(Wako Cat. No. 292-67301)

M M1 2 3 45
500 — — - Lane M : RNA Molecular
200 — weight marker
Lane 1 : ssRNA (22nt) 1ng
100— == Lane 2 : HelLa (Human)
(Negative control)
Lane 3 : P388D1 (Mouse)
50— == Lane 4 : CHO-K1
(Chinese Hamster)
Lane 5 : PC-12 (Rat)
.. «— microRNA
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Figure. 2 Urea-PAGE pattern of purified RNA by using microRNA

Isolation Kit, Mouse Ago2 (Wako catalog #292-67301).

The purified microRNA fractions from cultured rodent cell
lines (P388D1, CHO-K1, PC-12) were detected by silver
stain. Cell number of each cell line is approximately 1x107.
The applied volume per lane is half of isolated sample by this
kit.

| Cloning of purified microRNA

High efficiency of microRNA cloning by using these kits followed by using microRNA Cloning Kit Wako.

m

icroRNA Isolation Kit, Human Ago2
(Wako Cat. No. 292-66701)
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Cloned small RNAs

rRNA : rRNA fragment

tRNA : tRNA fragment

others : cDNAs found in genome sequence,

but not listed in miRBase
unknowns @ cDNAs not found in genome sequence

Table 1. The contents of cloned microRNA species

Figure. 3

microRNA The number of clone

hsa-miR-23a 36
hsa-miR-22 31
hsa-miR-92a 18
hsa-miR-23b 2
hsa-miR-21 1
hsa-miR-125b 1

Total 89

Cloning efficiency of microRNA from Hela cell lysate

The microRNA fraction was prepared by microRNA Isolation
Kit, Human Ago2 (#292-66701) from 5x10°¢ HelLa cells.

The cDNA encoding microRNA was synthesized by microRNA
Cloning Kit Wako (#290-66501) and was inserted into T-vector.
The presence ratio of microRNA was more than 90%.

The contents of cloned microRNA species were indicated on
Table 1.

microRNA Isolation Kit, Mouse Ago2

1

Cloning efficiency (%)

30|
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(Wako Cat. No. 292-67301)
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Cloned small RNAs

rRNA : rRNA fragment
tRNA : tRNA fragment

others 1) : cDNAs listed in miRBase of
other organism species

cDNAs found in genome sequence,
but not listed in miRBase

others @) :

Table 2. The contents of cloned microRNA species

microRNA The number of clone

mmu-miR-92a 40
mmu-miR-23a 21
mmu-miR-25 5
mmu-miR-315 2
mmu-miR-31 2
Other species 12

Total 82

Figure. 4 Cloning efficiency of microRNA from P388D1 cell lysate

The microRNA fraction was prepared by microRNA Isolation
Kit, Mouse Ago2 (#292-67301) from 5x10° P388D1 cells.
The cDNA encoding microRNA was synthesized by microRNA
Cloning Kit Wako (#290-66501) and was inserted into T-vector.
The presence ratio of microRNA was more than 90%.

The contents of cloned microRNA are indicated on Table 2.



| Purification of microRNA fraction from tissues

microRNA Isolation Kit, Human Ago?2
(Wako Cat. No. 292-66701)

(nt) M 1 2 3
— Lane M : RNA Molecular
500 — weight marker
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Figure. 5 microRNA fractions, which were isolated by this kit from
human liver and testis lysate, were detected by silver stain
after Urea-PAGE.
< 50mg Tissues—2mL Total tissue lysate—1mL Tissue lysate >

—Immunoprecipitation—10pL Total RNA solution—5uL
RNA solution—Urea-PAGE.

OOD

microRNA Isolation Kit, Mouse Ago2
(Wako Cat. No. 292-67301)

(nt) M 1 2 3 4
Lane M : RNA Molecular
100— weight marker
Lane 1 :ssRNA (22nt) 1ng
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Figure. 6 microRNA fractions, which were isolated by this kit from

mouse lung, liver and brain lysate, were detected by silver
stain after Urea-PAGE.
< 50mg Tissues—2mL Total tissue lysate—1mL Tissue lysate >

—Immunoprecipitation—10pL Total RNA solution—5pL
RNA solution—Urea-PAGE.

Achieve Highly Efficient, Accurate & Easy-to-Use Adapter Ligation

microRNA Cloning Kit Wako (35t%s501)

The microRNA Cloning Kit Wako can prepare the cDNA encoding microRNA. The cloning procedure will be
completed within 1.5 days after preparation of microRNA fraction.

This kit is supported by shrimp alkaline phosphatase (SAP), single strand DNA Ligase, thermostable
(Wako Cat. No. 298-65103; 292-65101) (selling separately), and original modified adaptors.

The cloning efficiency using this kit is improved higher than that of the conventional methods, which used

bacterial alkaline phosphatase and T4 RNA ligase.

(i} Highly efficient and accurate adapter ligation by
thermostable ligase .

3 Suitable for cloning of microRNA forming
secondary structures.

[] Simple operation achieves forming of cDNA
coding microRNA in 1.5 days.

| Kit contents (8 reactions)
(D SAP

16 yL 40 1mol/L Tris-HCI, pH7.5 160 L
(2)5xSAP Buffer 64 uL () Ethachinmate 24 pL
(340xLigation Buffer 16 uL @ 10mol/L Ammonium Acetate 960 pL
(4)RNase Inhibitor 16 uL (33’ Adaptor (50pmol/uL) 8L
®10mmol/L MnCl, 16 L (5’ Adaptor (50pmol/pL) 8L
(6)Reverse Transcriptase 8 uL (9 RT Primer (50pmol/uL) 8L
(2 10xRT Buffer 16 yL @5’ PCR Primer (50pmol/uL) 16 pL
(®dNTP Mixture 112 L (3’ PCR Primer (50pmol/uL) 16 pL
(©0.5mol/L EDTA, pH8.0 16 uL ({8 Control RNA (30ng/pL) 8L

Thermostable ligase and DNA polymerase are not included in this kit.

IMPORTANT

microRNA Cloning Kit Wako must be used together with Single Strand
DNA Ligase, Thermostable (Wako Cat. No. 298-65103; 292-65101), which
is sold separately as a single product.

This ligase will be used for the high efficient adaptor ligation and
reaction buffers of this kit are optimized with this ligase.

This ligase is ATP-dependent and used for ligation of ssDNA-ssDNA
and ssRNA-ssRNA. Reaction of this ligase at 55-65C, which is the
optimal temperature of enzymatic reaction, will promote the ligation
efficiency of single strand nucleic acids.

| Outline of procedure

G OH-3" microRNA
30min. Shrimp Alkaline Phosphatase
Dephosphorylation
PPi
5'-HO ~rrrrrrrrrrrrrmrm OH-38°
. 3’ Adaptor (20mer: 19mer RNA + ddC)
30min. 5'-P T ddC-8

3’ Adaptor ligation Single Strand DNA Ligase, Thermostable *

5'-HO wrrrrrrrrr T ddC-3'
RT primer (20mer)

- -H [EUSTUIUESNEIUENENUINE) H-5"
30min. I : =3
Reverse transcription Reverse Transcriptase
5-HO —rrrrrrrrrrrrrrrrrmrr T ddC-8°
3'~HO =L UL -5
0.2mol/L NaOH

30min.

RNA alkaline hydrolysis
Dephosphorylation of
remaining substrates PPi

Shrimp Alkaline Phosphatase

dNTPs
Adaptors
Primers
3'-HO ALY L OH-5

30min. 3’-ddC J.IJ.I.I.I.I.I.I.I.LLI.I.I.I.I.I.IJ P-5
5" Adaptor ligation Single Strand DNA Ligase, Thermostable *
3'-ddC OH-5
q Thermostable DNA Polymerase
120min. V- for hot start PCR*
PCR 5 3
Gel extraction of 8- * ®
PCR products
DNA extraction
120min. 7

|2nd PCR ~ 2nd DNA extraction ~ cDNA

* : Thermostable ligase and DNA polymerase are not included in this kit.



| Comparison with conventional method

Conventional method microRNA Cloning kit Wako
Number of adaptor ligation steps 8 3
Phosphorylation of adaptors Necessary Unnecessary
Complete inactivation of Alkaline Phosphatase Impossible Possible
Apparatus for magnet beads Necessary Unnecessary
RI Necessary Unnecessary
BioAnalzer (Agilent) Necessary Unnecessary
Adaptor ligation time =8hr 2.5 hr
Handling time 2.5 Days 1.5 Days
Reproducibility of adaptor ligation time Low High
Efficiency of microRNA cloning <10% >70%
Detection by EtBr Impossible Possible
Cloning efficiency of secondary structured microRNA | Low (by T4 RNA Ligase) High (by Single Strand DNA Ligase, Thermostable)
| ssDNA Ligase, thermostable (wako Cat. No. 298-6¢
(il High thermal stability Source: E. coli expressed thermophilic phage TS2126

. . o single strand DNA ligase
B Optimum temperature: 55~651C Appearance: 10mmol/L Tris-HCI (pH 8.0), 50mmol/L KCl,
] High ligation efficiency 0.1mmol/L EDTA, 1mmol/L DTT

L and 50% Gilycerol
£l Ligation of ssRNA, ssDNA, and Activity: Shown c:n eZch label. (approx. 10units/pL)
ssRNA-ssDNA is applicable. ' ' '

Application with the microRNA Cloning Kit Wako is described in the package insert of the kit.

Cloning of microRNA from Hela cells

Procedure

1) Preparation of total RNA from HelLa cells (1x107 cells) by ISOGEN (Nippon Gene #315-02504, 10mL).

2) Preparation of small RNA fraction, less than 200nt, from total RNA by microRNA Isolation Kit (Bio Chain Institute Inc. catalog #KS341025).
3) Separation of microRNA fraction by denaturing PAGE.

4) Collection of the gels of 20~23nt region after electrophoresis.

5) Cloning by using microRNA Cloning Kit Wako (Wako catalog #290-66501).

6) Construction of the plasmids harboring cDNA encoding microRNA and transformation of E. coli.

7) Random selection of the 96 transformed E. coli from selection LB agar medium.

8) Determination and verification of the cDNA sequences by using Sanger miRBase.

(op) [t S—
cDNA _ Extraction
dPAGE Synthesis Cloning |
e Sequence
<zoon- |l i l
20nt— microRNA with miRBase
Cloning Kit Wako e

Separation of . . . Synthesis of the cDNA Colony PCR of E. coli. :
small RNA (=200nt) | | EXtraction of microRNA fraction | | “cp, 1 i microRNA harboring plasmids | | Seauence analysis
Table 3. Contents of cloned microRNA species
100( A . .
_gol g m|croRNA species | The number of clone
X go| - hsa-miR-23a 38
? 70 hsa-miR-92a 16
S 60| .- hsa-miR-22 5
o e
& 50 hsa-miR-25 5
o 40| .~ hsa-miR-23b 3
s ol hsa-miR-19b 1
O 10 hsa-miR-21 1
0 L L 1 1 hsa-miR-210 1
microRNA rRNA  tRNA  others unknown Total 70
Cloned small RNAs

Figure. 7 Cloning efficiency of microRNA from HeLa cell lysate
The cloning efficiency of microRNA was more than 70%. Others indicate that isolated cDNA sequences were not
matched miRBase. Unknowns indicate that isolated cDNA sequences were not matched human genome sequence.
The contents of cloned microRNA species are indicated on Table 3.
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55 Anti Ago2, Monoclonal Antibody

Anti Human Ago2, Monoclonal Antibody
(Clone No.4G8) (Wako Cat. No. 011-22033; 015-22031)

Immunoprecipitation
Silver staining Western Blot

Anti Mouse Ago2, Monoclonal Antibody
(Clone No.2D4) (Wako Cat. No. 014-22023; 018-22021)

Immunoprecipitation
Silver staining Western Blot
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10 Lane 1 : NIH-3T3 (Mouse)
05— - Lane 2 : SCC-131 (Rat)
Lane 3 : CHO (Hamster)
Lane M : Molecular weight marker Lane 3 : HEK293 (Human)
Lane 1 : HelLa (Human) Lane 4 : THP-1 (Human) Application Working Dilution
Lane 2 : HepG2 (Human) Lane 5 : P388D1 (Mouse) Western Blot 1:200-1:1,000
Immunoprecipitation 10pg / IP
Application Working Dilution Immunocytochemical staining 1:100-1:500
Western _Bl_Ot : 1:100-1:200 Species Mouse Hamster| Rat Human
Immunoprecipitation 1:50 Cell P388D1 NIH-3T3| CHO |SCC-131|NCI-H460
Immunocytochemical staining 1:20-1:50 Western Blot 0O o) O %
Species Human Mouse | Hamster Rat Immunoprecipitation O o ) X
Cell HelLa P388D1 CHO SCC-131 Immunocytochemistry (N|HQST3) NT NT X
Western Blot O X X X
Immunoprecipitation O X X X microRNA Purification (P38%D1) O O X
Immunocytochemistry O X X X NT - Not Tested
microRNA Purification O X X X )

Figure. 8 Immunoprecipitation of hAgo2 protein from human cultured

cell lines (HeLa, HepG2, HEK293, THP-1) and mouse cultured
cell line (P388D1) by using 20pL 10% Protein G slurry
immobilized with 10ug of this antibody. The bands of hAgo2
protein were detected in approximately 100kDa by using

silver staining and western blot. Cell number was 5x10° cells.

Figure. 9 Immunoprecipitation of Ago2 protein from NIH-3T3(Mouse),
SCC-131(Rat) and CHO(Hamster) cell line by using 20pL of
10% Protein G slurry immobilized with 5ug of this antibody
(2D4). The bands of endogenous Ago2 protein were detected
in approximately 100kDa by using silver staining and
western blot. The 1/1,000 diluted antibody was used as the
1st antibody for western blot. Cell number was 5x10° cells.

Description Wako Cat. No. (Package Size)
NEW!! microRNA Isolation Kit, Mouse Ago2 292-67301 (10 reactions)
microRNA Isolation Kit, Human Ago2 292-66701 (10 reactions)
NEWE Anti Mouse Ago2, Monoclonal Antibody 014-22023 (50 ul)
NEW!! 018-22021 (100 pL)
NEW! ) . 011-22033 (50 pL)
Anti Human Ago2, Monoclonal Antibod
NEW:: Al IRy 015-22031 (100 L)
microRNA Cloning Kit Wako 290-66501 (8 reactions)
Single Strand DNA Ligase, thermostable, 298-65103 (200 units)
recombinant, Solution 292-65101 (500 units)

*microRNA Isolation Kit, Human/Mouse Ago2 is patent pending (11, 30, 2007).
*microRNA Cloning Kit Wako is patent pending (1, 10, 2007).
«All products shown on the leaflet are for research use only.

® Please visit our online catalog to search for other products from Wako ; http://www.e-reagent.com

Wako Pure Chemical Industries, Ltd.
http://www.wako-chem.com

1-2, Doshomachi 3-Chome
Chuo-Ku, Osaka 540-8605, Japan
Tel: 81-6-6203-3741

Fax: 81-6-6203-1999

Wako Chemicals USA, Inc.

http://www.wakousa.com

Head Office(Richmond, VA):
Toll-Free(U.S. only):1-877-714-1920

Tel: 1-804-714-1920/Fax: 1-804-271-7791
Los Angeles Sales Office(Irvine, CA):
Tel: 1-949-679-1700/ Fax: 1-949-679-1701
Boston Sales Office(Cambridge, MA):
Tel: 1-617-354-6772 Fax: 1-617-354-6774

Wako Chemicals GmbH

http://www.wako-chemicals.de
European Office:
Fuggerstrape 12, D-41468
Neuss, Germany

Tel: 49-2131-311-0

Fax: 49-2131-311100
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