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microRNAs (miRNAs) are endogenous RNAs, approximately 22
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protein complex, RNA- induced silencing complex (RISC), they then
bind to argonaute subfamily of proteins which are the main components of RISC, followed by binding to a target MRNA.  Four kinds of
Ago subfamilies (hAgol to hAgo4) exist in humans and are ubiquitously expressed even though the expression levels vary with types.
Among a group of Ago subfamilies, Ago2 is the most expressed protein which is considered to play a central role in miRNA pathway
because it only has a slicer activity for cleavage of the target RNAs. As RISC is immunoprecipitated by antibodies against these Ago
proteins, the miRNAs can be recovered from the precipitated RISC, and furthermore, because the target mMRNAs are found to be
coprecipitated, immunoprecipitation is becoming an essential methodology to elucidate various functions of the miRNAs .
In these circumstances, Wako offers some analytical tools for the functional analysis of miRNAs, mainly the miRNA research tools using
Anti Ago Antibodies. The combination use of these tools enables you to make a comprehensive analysis of the miRNAs and mRNAs
contained in the RISC that exist in cells and tissues, which can be applied not only to miRNA analyses but to target mRNA analyses.

Product List

Description Wako Catalog No. Page #
microRNA Purification Kits based on Immunoprecipitation method using antibody against Argonaute protein
microRNA Isolation Kit, Human/Mouse Ago1 291-70201 (10 reactions) 2
microRNA Isolation Kit, Human Ago2 292-66701 (10 reactions) 2
microRNA Isolation Kit, Mouse Ago2 292-67301 (10 reactions) 2
microRNA Isolation Kit, Human Ago3 297-70301 (10 reactions) 2
Preparation Kit of cDNA encoding microRNA
microRNA Cloning Kit Wako 290-66501 (8 reactions) 5
Single Strand DNA Ligase, thermostable, recombinant, Solution 298-65103 (200 units); 292-65101 (500 units) 5
PCR Purification Kit Wako 298-67901 (30 reactions) 7
Target mRNA Cloning Kit Wako 298-68001 (10 reactions) 7
Antibodies
Anti Ago1, Monoclonal Antibody (1F2) <for WB> 018-22401 (50 pL) 8
Anti Ago1, Monoclonal Antibody (2A7) <for IP> 015-22411 (50 pL) 8
Anti Human Ago2, Monoclonal Antibody (4G8) 011-22033 (50 pL); 015-22031 (100 pL) 8
Anti Mouse Ago2, Monoclonal Antibody (2D4) 014-22023 (50 pL); 018-22021 (100 pL) 8
Anti Human Ago3, Monoclonal Antibody available soon! -

microRNA Isolation Kit, Human Ago2; Mouse Ago2: patent pending (11, 30, 2007); microRNA Cloning Kit Wako: patent pending (1, 10, 2007)
All listed products are for research use only. Do not administer each to human..
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microRNA (miRNA) Isolation Kit series can prepare high purity fractions of microRNA, which are bound with human or mouse Argonaute
(Ago) protein, based on immunoprecipitation method by using a high affinity monoclonal antibody. The purified miRNA fraction contains
very little contaminated degradation fragments of rRNA and tRNA. These kits will highly improve the miRNA cloning efficiency compared

with conventional miRNA purification method.
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3: 2 x 107 cells are necessary for the procedure with miRNA Isolation

m Kit Contents

(1) Anti Ago Antibody Beads Solution

(2) Cell Lysis Solution

(3) Elution Solution

(4) Ethachinmate

(5) 3 mol/L Sodium Acetate Solution

(for 10 reactions)

1 vial x 500 pL
1 bottle x 50 mL
1 vial x 500 pL
1vialx 30 pL

1 vial x 400 pL

Furthermore, the purified miRNA are applicable to Analysis of target MRNA of miRNA.

Sample Platform
Cultured Cells™ | Tissues™ Microarray | Deep sequencer | Cloning | Quantitative RT-PCR
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M Each isolation efficiency is depend on cell lines or tissues.
m Principle
1) Immunoprecipitation of endogenous Ago protein
2) High purification performance of miRNA bound with Ago
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fragments of rRNA & RNA :
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For cloning, microarray, etc.

m Comparison with conventional method
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m Purification of microRNA fraction from various cell lines

microRNA Isolation Kit, Human Ago2 (Wako Cat. #292-66701)
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Figure: Purification of microRNA fraction by using microRNA Isolation Kit, Human Ago2

The purified microRNA fraction from human cultured cell lines (HeLa, HepG2, HEK293) were
specifically detected by Urea-PAGE and silver staining (Wako Cat. #311-03961; CLEAR STAIN
Ag).  Cell number of each cell line is approximately 5 x 105.  The applied volume per lane is
half of 10pL of final solution prepared with an IP by this kit.

microRNA Isolation Kit, Human/Mouse Ago1 (Wako Cat. #291-70201)
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Figure: Purification of microRNA fraction by using microRNA Isolation Kit, Human/Mouse Ago1.
The purified microRNA fraction from human cultured cell line (HeLa) was specifically detected
by Urea-PAGE and silver staining (Wako Cat #311-03961; CLEAR STAIN Ag).  Cell number is
2x107

m Purification of microRNA fraction from tissues
microRNA Isolation Kit, Human Ago2 (Wako Cat. #292-66701)
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Figure: microRNA fractions, which were isolated by microRNA Isolation Kit, Human Ago2 from human

liver and testis Lysate, were specifically detected by Urea-PAGE and silver stain (Wako Cat
#311-03961; CLEAR STAIN Ag) (50 mg Tissues—2 mL Total tissue lysate—Take the 1 mL—
Immunoprecipitation>10 L Total RNA soln.—Take the 5 uL—Urea-PAGE)

microRNA Isolation Kit, Mouse Ago2 (Wako Cat. #292-67301)
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Figure: Purification of microRNA fraction by using microRNA Isolation Kit, Mouse Ago2

The purified microRNA fractions from rodent cultured cell line (P388D1, CHO, PC-12) were
specifically detected by Urea-PAGE and silver staining (#311-03961; CLEAR STAIN Ag).  Cell
number of each cell line is approximately 5 x 10.

microRNA Isolation Kit, Human Ago3 (Wako Cat. #297-70301)
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Figure: The purified microRNA fraction by using microRNA Isolation Kit, Human Ago3.
The purified microRNA fraction from human cultured cell line (HeLa) was specifically detected by
Urea-PAGE and silver staining (Wako Cat. #311-03961, CLEAR STAINAg). Cell number is 5x10°

microRNA Isolation Kit, Mouse Ago2 (Wako Cat. #292-67301)
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Figure: microRNA fractions, which were isolated by microRNA Isolation Kit, Mouse Ago2 from mouse
lung, liver and brain Lysate, were specifically detected by Urea-PAGE and silver stain (Wako Cat
#311-03961; CLEAR STAIN Ag) (50 mg Tissues—2 mL Total tissue lysate—Take the 1 mL—
Immunoprecipitation—>10 L Total RNA soln.—Take the 5 uL—Urea-PAGE)



m Microarray analysis of Ago2 IP RNA fraction

Expression analysis of the miRNAs and mRNAs contained in the Ago2 IP RNA fractions can be carried out by using

concomitantly the microRNA Isolation Kit, Human Ago2, and 3D-Gene miRNA Oligo chip and Human Oligo chip 25K (both

available from Toray Industries, Inc.).

[Expression Analysis of miRNA using Ago2 IP RNA]

Sample (HeLa 1x 10 cells)

microRNA Isolat&n Kit, Human Ago2

Ago2 IP RNA fraction

3D-Gene miRNA Oligo chip 3D-Gene Humax Oligo chip 25K

microRNA expression profile mRNA expression profile

3D-Gene miRNA Oligo chip 3D-Gene Human Oligo chip 25K

[Expression analysis of microRNA using Ago2 IP RNA]

m Features

1) High-sensitivity and low-background expression analysis is possible due to highly-concentrated microRNA
2) Capable of exclusively profiling the microRNAs bound to RISC
3) Microarray analysis is possible from 1x10° cells

Sample Aao2 IP (1x10° cells) Aao2 IP (1x10% cells) Aao2 IP (1x10° cellsy | Total RNA

Amount of RNA, average Total IP RNA Total IP RNA Total IP RNA 0.5ug
Back ground Average 88.41 89.18 91.75 99.18

SD 0.73 0.70 0.80 1.35

Baseline value (BG+2SD) 89.87 90.58 90.58 101.87
cv 0.008 0.008 0.009 0.014
Number of active spots (over BG baseline value) 312 466 522 420

T

Number of Active Spot was increased.

[Expression analysis of mRNA using Ago2 IP RNA ]

m Features

1) The signal of mRNAs in RISC is detectable from Ago2 IP RNA of 1x10” cells.
2) Usable for target mMRNA analyses, since most of the mRNAs highly concentrated in Ago2 IP RNA
have the seed sequences of the miRNA detected by the miRNA array.

(Please see the figure on the page # 7.)
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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.
(selling separately), and original modified adaptors.

methods, which used bacterial alkaline phosphatase and T4 RNA ligase.

n lin

1)  High cloning efficient and accurate adapter ligation by
thermostable ligase

2) Suitable for cloning of microRNA forming secondary structure

30min.
Dephospharylation

3) Simple operation achieves forming of cDNA coding microRNA

in 1.5 days

Kit Contents _(for 8 reactions)

(1) SAP 16 pL  (10) 1 mol/L Tris-HCI (pH 7.5)

(2) 5 SAP Buffer 64 pL  (11) Ethachinmate

(3) 40 % Ligation Buffer 16 pL  (12) 10 mol/L Ammonium Acetate
(4) RNase Inhibitor 16 pL  (13) 3' Adaptor (50 pmol/pL)

(5) 10mmol/L MnCl2 16 pL  (14) 5’ Adaptor (50 pmol/uL)

(6) Reverse Transcriptase 8 pL  (15) RT Primer (50 pmol/uL)

(7) 10 X RT Buffer 16 L (16) 5’ PCR Primer (50 pmol/uL)
(8) ANTP Mixture 112 pL  (17) 3 PCR Primer (50 pmol/uL)
(9) 0.5 mol/L EDTA (pH 8.0) 16 pL  (18) Control RNA (30 ng/pL)

Features:

Source:
Appearance:
Activity:

30min.
3' Adaptor ligation

1. High thermal stability

2. Optimum temperature: 55 ~ 65°C
3. High ligation efficiency

4. Ligation of ssSRNA, ssDNA, and ssRNA-ssDNA is applicable.

This kit is supported by shrimp alkaline phosphatase (SAP), thermostable single strand DNA ligase
The cloning efficiency using this kit is improved higher than that of the conventional

f Pr r

5'-P wrrreerrrrrrrrerren OH-3' - microRNA

Shrimp Alkaline Phosphatase
PPi

5'-HO T OH-3'

Single Strand DNA Ligase, Thermostable ®

5-HO =rrrrerrrrrrrrrrererorrrrrrrrrrrrremn ddC-3

30min.
Reverse transcription

Reverse Transcriptase

5'-HO srrererrrrerTrIITRIITITTOTTTTTIIOTOTT AC-3
160 pL R
0.2mol/L. NaOH
24 L 30min.  Jvy,
RNA alkaline hydrolysis 7~ 7 9 Shrimp Alkaline Phosphatase
960 uL v I
H Dephosphorylation of R ANTPs
remaining substrates PPi Adaptors
8 lJL Primers
F'-HO L S L
5' Adaptor (20mer: 19mer DNA + ddC)

8 uL 30min. 3-ddC Aunnnunnn p-5'

8 L 5' Adaptor ligation Single Strand DNA Ligase, Thermostable *
16 pL 3'-ddC TTTTTITATITTIIT

= Thermostable DNA Polymerase
16 pL 120;n|n. V_fnr hot start PCR*
PCR
5= mrrrrrrTTTTTTTTTTTITRTTTTTTTTTTYTTTTCTTITYCTTICRTOTTTTTTTTTTL ~
8 uL Gel extraction of S * -5
PCR products
DNA extraction
120min. L 2

| 2nd PCR ~ 2nd DNA gxlractinn = _l:DNA_

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

E. coli expressed thermophilic phage TS2126 single strand DNA ligase
10 mmol/L Tris-HCI (pH 8.0), 50 mmol/L KCI, 0.1 mmol/L EDTA, 1 mmol/L DTT and 50 % Glycerol
Shown on each label. (approx. 10units/pL)

Conventional method

microRNA Cloning kit Wako

Number of adaptor ligation steps 8 B
Phosphorylation of adaptors Necessary Unnecessary
Complete inactivation of Alkaline Phosphatase Impossible Possible
Apparatus for magnet beads Necessary Unnecessary
RI Necessary Unnecessary
BioAnalyzer (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)




microRNA Isolation Kit, Human Ago2 (Wako Cat. #292-66701)
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Figure: Cloning effi ciency of microRNA from HeLa cell lysate. The microRNA
fraction was prepared by microRNA Isolation Kit, Human Ago2 (#292-66701)
from 5 % 106 HeLa 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%.

microRNA Isolation Kit, Human/Mouse Ago1 (Wako Cat. #291-70201)

microRNA Isolation Kit, Mouse Ago2 (Wako Cat. #292-67301)
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Figure: Cloning efficiency of microRNA from P388D1 cell lysate. The microRNA
fraction was prepared by microRNA Isolation Kit, Mouse Ago2 (#292-67301) from 5 X
106 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%.

microRNA Isolation Kit, Human Ago3 (Wako Cat. #297-70301)
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Figure: Cloning efficiency of microRNA from HelLa cell lysate. The presence
ratio of microRNA was more than 90%. Others indicated cDNAs which were
listed in miRBase of other organism species. Unknowns indicated cDNAs which
were found in genome sequence, but not listed in miRBase.

microRNA  rRNA RNA  Others  Unknown
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Figure: Cloning efficiency of microRNA from Hela cell lysate. The presence
ratio of microRNA was more than 90%. Others indicated cDNAs which were
listed in miRBase of other organism species. Unknowns indicated cDNAs which
were found in genome sequence, but not listed in miRBase.

rRNA: rRNA fragment;  tRNA: tRNA fragment;  Others: cDNAs which were listed in miRBase of other organism species;
Unknowns: cDNAs which were found in genome sequence, but not listed in miRBase



Target MRNA Cloning Kit Wako is used for the cDNA amplification of low population mRNA.
Especially, this product will be used for the cloning of microRNA-targeted mRNA from Ago IP
RNA fraction. The amplified cDNA will be the target mMRNA of microRNA.

m Features

1) Simple Protocol 3) Independent cDNA amplification to the length of mMRNAs
2) Amplification of low population mMRNA  4) Investigation of microRNA targeted mRNA

m Principle m Kit Contents (10 reactions)
5- AAAAAA(A)n -3°  Ago IP RNA fraction
v (1) dT (20)-RT Primer (20 pmol/uL) 1 tube x 10 uL
5. AAAAAAA)N .3 (2) 10xRT Il3uffer 1tL:IbeX20 pL
3.« TTTTTT\ @) ngerse transcription . (3)  dNTP Mixture Solution (2.5 mmol/L each) 1 tube x 20 uL
.5 (17 strand cDNA Synthesis) (4)  RNase Inhibitor(20 U/uL) 1 tube x 1 OpL
v (5)  Reverse Transcriptase(200 U/uL) 1 tube x 10 pL
3- TTTTTT— -5 3 Alkaline hydrolysis of template (6) 0.5 moliL EDTA Solution 1 tube x 20 L
, v RNA (7) 1 mol/L Tris-HCI Solution 1 tube x 200 pL
S ‘\ (8) Ethachinmate 1 tube x 30 pL
- 9N1B —— %% . g @ 2" strand cDNA synthesis (9) 10 mol/L Ammonium Acetate Solution 1 tube x 480 pL
(10) 2nd Strand Synthesis Primer (20 pmol/uL) 1 tube x 10 uL
\ (11) 5 PCR Primer(20 pmol/uL) 1 tube x 10 pL
gj: < %@? . g @ PCR amplification (12) 3 PCR Primer(20 pmol/uL) 1 tube x 10 L
v (13) 5 Colony PCR Primer (5 pmol/uL) 1 tube x 960 uL
(14) 3' Colony PCR Primer (5 pmol/uL) 1 tube x 960 pL
TA Cloning

m Identification of amplified cDNA and categories of cDNAs isolated from HeLa cells
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(1500bp) _ migG RNA Hitin genome
| (4.4%) RNA embedded mRNA
Lower
= Marker ‘
(15 bp)
1 1 |
| mRNA
! | (86.8 %)
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Figure: Size distribution of synthesized cDNA and categories of cDNAs isolated from HelLa cells.

[Advantages of Target mRNA Cloning Kit Wako]

contained in the RISC.
[Additional materials required in addition to Target mRNA Cloning Kit Wako]
(1) THUNDER Tagq Gold DNA Polymerase (Mg”" free buffer) (Wako Cat. #317-07081; 250 U): Thermostable DNA polymerase for PCR

T-vectors.

(2) PCR Purification Kit Wako (Wako Cat. No. 298-67901)

PCR Purification Kit Wako is used for removal of primers, primer dimmers, dNTPs, enzymes such as DNA polymerase and restriction
enzyme from reaction buffer of various molecular biology experiments in only 10 minutes after DNA synthesis by RT-PCR or PCR.

There is a possibility that RNA molecules other than mRNAs, which can not be identified by the RISC-trapped microarray, can be identified
by cloning of the cDNAs synthesized using this kit. According to BMC Research Notes, 2, 169 (2009), free Alu RNAs besides mRNAs are

We recommend THUNDER Taq Gold DNA Polymerase (Mg* free buffer) for suppression of non-specific amplification. It is used for hot
start PCR and activated by 10 minute incubation at 95°C before PCR cycle. DNA fragments, which were amplified by THUNDER Taq
Gold DNA Polymerase (Mg** free buffer), are 3’ protruding end of adenine base. These fragments therefore are able to directly insert into
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For functional RNA Research

Anti Ago2, Monoclonal Antibodies

Anti Mouse Ago2, Monoclonal Antibody

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

(Clone No.4G8) (Wako Cat. No. 011-22033; 015-22031)

Immunoprecipitation

Immunoprecipitation
Silver staining Western Blot

Silver staining Western Blot

M12345 1 2 3 1 2 3
[;Igg) (kDa) !
- 250— .
138: "———'II;I +—hAgo2 150— -
gy !-“‘_‘ g 192: = - /02
37— -
25— = 50— - _
15— -
10— 37-
Lane 1 : NIH-3T3 (Mouse)
25— ‘ Lane 2 : SCC-131 (Rat)
Lane 3 : CHO (Hamster)

Lane M : Molecular weight marker Lane 3 : HEK293 (Human)

Lane 1 : Hela (Human) Lane 4 : THP-1 (Human) Application | Working Dilution
Lane 2 : HepG2 (Human) Lane 5 : P388D1 (Mouss) Wé;stern Blot - ] 1:200 _1 - 1,000 -
: : Immunoprecipitation 10ug / IP
Application Working Dilution Immunocytochemical staining 1:100-1:500
Western Blot 1:100-1:200
Immunoprecipitation 1:50 Species | Mouse  |Hamster| Rat | Human
Immunocytochemical staining 1:20-1:50 Cell |P388D1 NIH-3T3| CHO | SCC-131|NCI-H460
= = Western Blot ) X
Species | Human | Mouse | Hamster | Rat TrmcpmdghEion | . 1 —
Cell HeLa | P388D1 | CHO |SCC-131 — T 1 i
Western Blot | i * * Immunecytochemistry (NIH-3T3) NT NT ¥
Immunoprecipitation > X X I 1 I
Immunocytochemistry X X X microRNA Purification (P388D1) *
microRNA Purification X Pad X NT : Not Tested

Figure: Immunoprecipitation of Ago2 protein from NIH-3T3 (Mouse), SCC-131(Rat)
and CHO (Hamster) cell line by using 20 pL of 10 % Protein G slurry immobilized
with 5 pg of this antibody (2D4).  The bands of endogenous Ago2 protein were
detected in approximately 100 kDa 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 5x 106 cells.

Figure: Immunoprecipitation of human Ago2 protein from human cultured cell
lines (HeLa, HepG2, HEK293, THP-1) and mouse cultured cell line (P388D1) by
using 20 pL 10% Protein G slurry immobilized with 10 g of this antibody (4G8).
The bands of hAgo2 protein were detected in approximately 100 kDa by using
silver staining and western blot. ~ Cell number was 5x 106 cells.

For functional RNA Research

Anti Ago1 » Monoclonal Antibodies (Clone #1F2: Wako Cat. #018-22401; 2A7: #015-22411)

microRNA purification

Immunoprecipitation of endogenous Ago1 (Mouse Tissue
from endogenous Ago1 IP fraction (Cell) AL e go1 ( )

Silver Staining Immunoprecipitation

Silver Staining Western Blotting

() M 123 45
100— B kba) 1 2 3 4 1 2 3 4
) 150 — '
M : RNA M.W. marker 100— -g H-' + Ago1
Lane1 : (Szyér:tr;e‘lsrl'zged ssRNA 75— o e (Approx. 98kDa)
Lane2 : HeLa (human) with
50— Mouse IgG !
Lane3 : Kﬁhgﬁ::e(T;%JSE} with 50 w* h'— lgG H chain
A= Laned : HeLa (human) with 2A7
Lane5 : FM3A (mouse) with 2A7 )
30— 37— Figure:
Immunoprecipitation of Ago1
L 2 protein from lung and brain
+— microRNA tissue (15 mg each) of mouse
20— - by using 20 pL 10 % Protein G

slurry immobilized with 5 g
this antibody (2A7). The band
of endogenous Ago1 protein
was detected in approximately
98 kDa by western blot analysis
with this antibody (1F2).

25— 3 '
- u — 1gG L chain

Lanel
Lane2
Lane3d :
Laned :

Figure: microRNA purification from Ago1 IP fraction of HeLa and
FM3A cell line by using 20 pL 10 % Protein G slurry immobilized
with 5 pg this antibody (2A7).  The purified microRNA fraction was
specifically detected by silver stain after Urea-PAGE.  Cell number
was 2 X 107 cells.

: Lung with Mouse 1gG
: Brain with Mouse IgG
Lung with Anti Ago1 (2A7)

Brain with Anti Ago1 (2A7)
10X02IBTC

Wako Chemicals USA, Inc.
www.wakousa.com

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

TEL: 1-804-714-1920; FAX: 1-804-271-7791

Wako Chemicals GmbH
www.wako-chemicals.de

Wako Pure Chemical Industries, Ltd.
www.wako-chem.co.jp

1-2, Doshomachi 3-Chome, Chuo-Ku European Office:

Osaka 540-8605, Japan
TEL: 81-6-6203-3741; FAX: 81-6-6203-1999

Online Catalog: www.e-reagent.com

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

Fuggerstrafe 12, D-41468
Neuss, Germany
TEL: 49-2131-311-0; FAX: 49-2131-311100
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