Product Data Sheet

miRNASelect™ pEGP-miR Cloning and Expression Vector

C__________________________________________________________________________________]
CATALOG NUMBER: MIR-EXP-GP-C STORAGE: -80°C

QUANTITY: 100 pL of bacterial glycerol stock

Components
1. miRNASelect™ pEGP-miR Cloning and Expression Vector (Part No. MIR-EXP-GP): One tube

2. miRNASelect™ pEGP-miR Null Control Vector (Part No. MIR-NULL-GP): One tube

Background
MicroRNAs (miRNAs) are 18-24 nucleotide RNA molecules that regulate the stability or translational

efficiency of target mRNAs. These regulatory RNAs function by acting as sequence-specific guides
which recruit a large protein complex known as the RNA-induced silencing complex (RISC) to target
mRNAs which are subsequently silenced. Diverse functions have been attributed to miRNAs including
the regulation of cellular differentiation, proliferation, and apoptosis. Moreover, significant evidence has
accumulated implicating a fundamental role for miRNAs in the development of cancer.

miRNAs are initially transcribed as long precursor transcripts known as primary microRNAs (pri-
miRNAs). Within these transcripts, the mature miRNA sequences are found in ~60—80 nucleotide hairpin
structures. Mature miRNAs are generated from pri-miRNAs by sequential processing (Figure 1). Pri-
miRNAs are initially recognized in the nucleus by the microprocessor complex which includes as core
components the RNase-III enzyme Drosha and its obligate partner DGCRS. This complex excises the
hairpin structure containing the mature miRNA sequence. The liberated hairpins, referred to as precursor
miRNAs (pre-miRNAs), are recognized by the nuclear export factor exportin 5 which transports them to
the cytoplasm. There, the RNase-III enzyme Dicer performs a second cleavage to generate a double-
stranded 18—24 nucleotide RNA molecule. The RISC then associates with this RNA duplex and unwinds
it. Generally, only one strand is stably incorporated into the RISC; the other is discarded and rapidly
degraded. miRNAs guide the RISC to target messages that are subsequently cleaved or translationally
silenced.

Synthetic miRNA molecules based on predicted mature miRNA sequence are sometimes used. Despite
their optimized design criteria, synthetic miRNAs underscore the importance of primary miRNA in its
native expressed form. The primary miRNA contains critical biological components involved in mature
miRNA expression and cellular processing, and is often processed into several mature miRNA molecules.

Cell Biolabs’ miRNASelect™ Cloning and Expression Vector is designed to clone and express an
individual miRNA precursor in its native context while preserving putative hairpin structures to ensure
biologically relevant interactions with endogenous processing machinery and regulatory partners, leading
to properly cleaved microRNAs. Individual miRNA precursor from any species can be cloned between
BamHI and Nhe I sites (Figure 2).
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Figure 1. miRNA Biogenesis and function

The miRNASelect™ pEGP-miR cloning and expression vector contains the following features:

e miRNA Processing — miRNA stem loop precursor in its native context is cloned between BamHI

and Nhe I sites. To preserve the putative hairpin structure and proper endogenous processing,
miRNA stem loop sequence is flanked by its native intron sequence.

e EF-1a Promoter - ensures a high level of expression in mammalian cells

¢ GFP-Puro Fusion Marker - to monitor cells positive for expression and stable selection with
either GFP or puromycin resistance.

e SV40 Polyadenylation Signal - enables efficient termination of transcription

e pUC Origin - for high copy replication and maintenance of the plasmid in E. coli

e Ampicillin Resistance Gene - for selection in E. coli
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Figure 2. Schematic representation of pPEGP-miR cloning and expression vector.
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miRNA precursor cloning sites: BamHI - mmu- 304 bp - Nhel

CGATTAGTTCTCGAGGATCCGACTGTTCTTTTCCCTCATTACACAGGAAACCGGAATTACAAAG
GAGAACGGCTTCCTGTGATGCTCAGCTGTGATTACTTTCAACATTCACCCTGGATGTTCTCTTC
ACTGTGGGATGAGGTAGTAGGTTGTATAGTTTTAGGGTCACACCCACCACTGGGAGATAACTAT
ACAATCTACTGTCTTTCCTAAGGTGATGGAAAAGTCTGCATTCATGGGGTCTCATAGGAAACCA
AGAACAAACTGCAGTGTTTTAAAGTATATCTTGCCTTAAAAGCATTTGCTTATGCTATGCATGA
AGTCGCTAGCTCGAGCTTTTGGAG

Note: pEGP-miR Cloning and Expression Vector should NOT be used as a
transfection control vector, because the vector itself contains 304 bp of mmu-
let7a-1 precursor sequence between the BamHI and Nhel sites. For
transfection control, we recommend pEGP-miR Null Control Vector.

Cell Biolabs’ miRNASelect™ pEGP-miR Null Control Vector is similar to the pPEGP-miR Cloning and
Expression Vector except it does not contain any miRNA precursor (Figure 3).
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Figure 3. Schematic representation of the miRNASelect™ pEGP-miR Null control vector.

Note: pEGP-miR Null Control Vector should NOT be used as a cloning vector, because the vector will
not be digested well with BamHI due to secondary structure.

miRNA Precursor Cloning

All of our premade human amd mouse miRNA precursor clones are based on the following design, and
the resulting overexpression of the mature miRNA is confirmed by Northern blot. Here we use human
let-7a-2 miRNA as an example:

1. Download desired miRNA stem loop sequence from Sanger’s miRNA database:
http://microrna.sanger.ac.uk/sequences/
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Homo sapiens let-7a-2 stem-loop structure

usw g u uagaa ua a
agg gag uag agguuguauaguu
AR AR RN
ucc uuc auc uccgacaugucaa

-u g ¢ --uag gg a

L—C
DO C

«Q—O0

Homo sapiens let-7a-2 stem-loop sequence
AGGUUGAGGUAGUAGGUUGUAUAGUUUAGAAUUACAUCAAGGGAGAUAACUGUACAGCCUCCUAGCUUUCCU

2. Blast search miRNA stem loop sequence: http://blast.ncbi.nlm.nih.gov/Blast.cgi

-
> ref |[NT 033899.7|Hsll 34054 [] Homo sapiens chromosome 11 genomic contig,
reference assembly

Length=38509590

Query 1 AGGTTGAGGTAGTAGGTTGTATAGTTTAGAATTACATCAAGGGAGATAACTGTACAGCCT 60

LErrrrrrrrrrrrrrrrrrrrrerrrrr e e et r et
Sbjct 25579717 AGGTTGAGGTAGTAGGTTGTATAGTTTAGAATTACATCAAGGGAGATAACTGTACAGCCT

25579658
Query 61 CCTAGCTTTCCT 72

Sbjct 25579657 CCTAGCTTTCCT 25579646

3. PCR and Cloning:
1) Add 100 base native flank sequence to both upstream and downstream of the miRNA stem loop.

Human let-7a-2 miRNA precursor sequence including the 100 base flank sequences on both
ends of the stem loop: let-7a-2 stem-loop sequence is underlined.

GCCCAAATAGGT GACAGCACGATGAATCATTATAAGACTAACT TGTAATTTCCCTGCTTAAGAAATG
GIAGI TTTCCAGCCATTGT GACTGCATGCTCCCAGGT TGAGGTAGTAGGT TGTATAGT TTAGAATTA
CATCAAGCGAGATAACT GTACAGCCTCCTAGCTTTCCTTGEGT CTTGCACTAAACAACAT GGT GAGA
ACGATCATGATTCCTCCAGGCCTTTTCTCCCTATGAAAGGT AAGATTGCGTACGATTATTTTATGGT
ATTT

2) Design PCR primer including BamHI site at forward primer with four extra bases and Nhel site at
reverse primer.
Forward PCR Primer: tcga-ggatcc (BamHI)-21 nt
Reverse PCR Primer: tcga-gctage (NheI)-21 nt

For human let-7a-2 miRNA precursor:
Forward PCR Primer: tcga-ggatcc-gcccaaataggtgacagcacg
Reverse PCR Primer: tcga-gctagc-aaataccataaaataatcgta

3) PCR the miRNA precursor from genomic DNA and clone into the BamHI/Nhel sites of the
expression vector.
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PCR Product of let-7a-2 precursor: let-7a-2 stem-loop sequence is underlined.

1 tcgaggatcec gcccaaatag gtgacagcac gatgaatcat tataagacta acttgtaatt
61 tccctgctta agaaatggta gttttccagc cattgtgact gcatgctccc aggttgaggt
121 agtaggttgt atagtttaga attacatcaa gggagataac tgtacagcct cctagctttc
181 cttgggtctt gcactaaaca acatggtgag aacgatcatg attcctccag gccttttctce
241 cctatgaaag gtaagattgg gtacgattat tttatggtat ttgetagetc ga
4) Validate the insert by DNA sequencing.
Forward Sequencing Primer: TTTGCACCATTCTAAAGAAT
Reverse Sequencing Primer: AAACCTCTTACATCAGTITAC
Methods
1) Bacterial culture: the miRNA cloning and expression vector is provided as bacterial glycerol
stock. Individual colonies can be obtained by culturing in an LB-ampicillin plate.
2) Plasmid isolation: we recommend EndoFree Plasmid Kits (QIAGEN).
3) Transfection into target cells: we recommend Lipofectamine 2000 (Invitrogen).
4) Stable selection: 48 hrs post-transfection, select stable clones by green fluorescence sorting or
Puromycin resistance in 1-10 pg/mL Puromycin-containing medium.
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Appendix

Vector Features:

558 ~1342:  human B-globin intron
774 ~779:  BamHI
1084 ~ 1089: Nhel
~2692: -Puro Fusion (GFP: 1370 ~ 2086; Puro: 2093 ~ 2692)
2712 ~2842: SV40 PolyA
3051 ~3911: Ampicllin Resistance

Plasmid Sequence:
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CCCAACTTTTAAAAGAAAAGGGEGEEGAT TGGEEEGT ACAGT GCCAGGEGGAAAGAATAGT AGACATAATAGCAACAGACATACAAACT
AAAGAATTACAAAAACAAATTACAAAATTCAAAATTTTATCGAT

TTTTTCGCAACGGGT TTGCCGCCAGAACACAGGETACACATAT TGACCAAATCAGEGTAATTTTGCATTTG
TAATTTTAAAAAATGCTTTCTTCTTTTAATATACTTTTTTGT TTATCTTATTTCTAATACTTTCCCTAATCTCTTTCTTTCAGGG
CAATAATGATACAATGTATCATGCCTCTTTGCACCATTCTAAAGAATAACAGT GATAATTTCT GGGT TAAGCCAATAGCCGATTA
GITCTCGAGCATCCGACTGT TCTTTTCCCT CATTACACAGGAAACCGGAAT TACAAAGGAGAACGCECT TCCTGI GATGCT CAGCT
GIGATTACTTTCAACATTCACCCTGGATGI TCTCTTCACT GT GGGATGAGGTAGTAGGT TGTATAGT TTTAGGGT CACACCCACC
ACTGGGAGATAACTATACAATCTACTGT CTTTCCTAAGGT GATGGAAAAGT CTGCATTCATGEEGT CTCATAGGAAACCAAGAAC
AAACTGCAGTGT TTTAAAGTATATCTTGCCTTAAAAGCATTTGCT TATGCTATGCAT GAAGT CGCTAGCT CGAGCT TTTGGAGAA
TATTTCTGCATATAAATATTTCTGCATATAAATTGTAACT GATGTAAGAGGT TTCATATTGCTAATAGCAGCTACAATCCAGCTA
CCATTCTGCTTTTATTTTATGGT TGGGATAAGCCTGGATTAT TCTGAGT CCAAGCTAGGCCCTTTTGCTAATCATGT TCATACCT
CTTATCTTCCTCCCACAGCT CCTGEECAACGT CCTGGT CTGT GTGCTGECCCAT CACT TTGECAAACCACGT GAGATCTGAATTC
TGACACACCAT GGT GAGCAAGGGECGAGGAGCT GT TCACCGEGEGET GGT GCCCAT CCTGGT CGAGCT GGACGECGACGT AAACGECC
ACAAGT TCAGCGT GT CCEECGAGGECGAGGECGAT GCCACCT ACGGCAAGCT GACCCT GAAGT TCAT CTGCACCACCGGCAAGCT
GCCCGT GCCCTGECCCACCCT CGT GACCACCCT GACCTACGECGT GCAGT GCT TCAGCCGCTACCCCGACCACATGAAGCAGCAC
GACTTCTTCAAGI CCGCCATGCCCGAAGGCT ACGT CCAGGAGCGCACCATCT TCT TCAAGGACGACGGECAACT ACAAGACCCECG
CCGAGGT GAAGT TCGAGGECGACACCCT GGT GAACCGCAT CGAGCT GAAGGGCAT CGACT TCAAGGAGGACGGECAACAT CCT GGG
GCACAAGCT GGAGTACAACT ACAACAGCCACAACGT CTATAT CATGGCCGACAAGCAGAAGAACGECATCAAGGTGAACT TCAAG
ATCCGCCACAACAT CGAGGACGGECAGCGT GCAGCT CGCCGACCACT ACCAGCAGAACACCCCCAT CEGCGACGEECCCCGTGCTGC
TGCCCGACAACCACTACCT GAGCACCCAGT CCGCCCT GAGCAAAGACCCCAACGAGAAGCGCGATCACATGGT CCTCCTGGAGT T
CGTGACCGCCECCEEGAT CACT CTCGECAT GGACGAGCT GTACAAGGCCACCAT GACCGAGT ACAAGCCCACGGT GCGCCTCECC
ACCCGCGACGACGT CCCCAGGECCGT ACGCACCCT CGCCECCELGT TCGCCGACT ACCCCGCCACGCGCCACACCGT CGATCCGG
ACCGCCACAT CGAGCGGEGT CACCGAGCT GCAAGAACT CTTCCT CACGCGCGT CGEGCT CGACAT CGECAAGGT GT GGGT CGCGGA
CGACGECECCAECEET GECAEGET CTGGACCACGCCEGAGAGCGT CCAAGCGEEEECEET GT TCGCCGAGAT CAECCCECECATGECC
GAGT TGAGCGGT TCCCGECT GECCCCGCAGCAACAGAT GGAAGGCCT CCT GECGCCGECACCGECCCAAGGAGCCCECGTGGTTCC
TGGCCACCGT CGECGT CTCGCCCGACCACCAGGECAAGGGT CTGEEECAGCGCCGT CGT GCTCCCCCGAGT GGAGGCGECCGAGCG
CGCCGEEEGT GCCCECCT TCCT GGAGACCT CCECGCCCCGCAACCT CCCCT TCTACGAGCGGECT CGECT TCACCGT CACCGCCGAC
GTI'CGAGT GCCCGAAGGACCGCGCGACCT GGT GCAT GACCCGCAAGCCCGGT GCCT GAGCGECCGCAATCTAGACCAAACTTGITT
ATTGCAGCTTATAATGGT TACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGITGIG
GITTGICCAAACTCATCAATGTATCTTATCATGT CTGT GATCAGGT ACCAAAGGGCCTCGTGATACGCCTATTTTTATAGGT TAA
TGTCATGATAATAATGGT TTCT TAGACGT CAGGT GGCACT TTTCGGGEGAAAT GT GCCCGGAACCCCTATTTGITTATTTTTCTAA
ATACATTCAAATATGTATCCGCTCATGAGACAATAACCCT GATAAATGCT TCAATAATATTGAAAAAGGAAGAGTATGAGTATTC
AACATTTCCGTIGTCECCCTTATTCCCTTTTTTGCGECATTTTGCCTTCCTGT TTTTGCT CACCCAGAAACGCT GGTGAAAGT AAA
AGATCCTGAAGATCAGT TGGGT GCACGAGT GGGT TACAT CGAACT GGATCTCAACAGCGGT AAGATCCT TGAGAGT TTTCGCCCC
GAAGAACGT TTTCCAATGATGAGCACT TTTAAAGT TCTGCTATGT GGCGCGGTAT TATCCCGT AT TGACGCCGEGCAAGAGCAAC
TCGGTCGCCGCATACACTATTCTCAGAATGACT TGGT TGAGT ACT CACCAGT CACAGAAAAGCAT CT TACGGATGGCATGACAGT
AAGAGAATTATGCAGT GCTGCCAT AACCAT GAGT GAT AACACT GCGGBCCAACT TACT TCT GACAACGAT CCGAGGACCGAAGGAG
CTAACCCCTTTTTTGCACAACAT GEGCGATCATGTAACT CGCCT TGATCGT TGGGAACCGGAGCT GAAT GAAGCCATACCAAACG
ACGAGCGT GACACCACGAT GCCT GT AGCAAT GGCAACAACGT TGCGCAAACT AT TAACT GGCGAACTACT TACTCTAGCT TCCCG
GCAACAATTAATAGACT GGATGGAGGCCGATAAAGT TGCAGGACCACT TCTGCGCTCEECCCT TCCGECTGECTGGT TTATTGCT
GATAAAT CTGGAGCCGEGET GAGCGT GEGT CTCGECGGT AT CAT TGCAGCACT GGGECCAGAT GGTAAGCCCT CCCGTATCGTAGI TA
TCTACACGACGGEGCGAGT CAGGCAACTATGGAT GAACGAAAT AGACAGAT CGCT GAGATAGGT GCCTCACTGATTAAGCATTGGTA
ACTGTCAGACCAAGT TTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTAAAAAGATCTAGGTGAAGATCCTTT
TTGATAATCTCATGACCAAAATCCCTTAACGTGAGT TTTCGT TCCACT GAGCGT CAGACCCCGT AGAAAAGATCAAAGGATCTTC
TTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCT TGCAAACAAAAAAACCACCGCTACCAGCGGT GGT TTGT TTGCCGGATCAA
GAGCTACCAACTCTTTTTCCGAAGGT AACT GGCT TCAGCAGAGCGCAGATACCAAATACTGT TCTTCTAGT GTAGCCGTAGT TAG
GCCACCACTTCAAGAACT CTGTAGCACCGCCTACATACCT CGCTCTGCTAAT CCTGT TACCAGT GGCTGCT GCCAGT GGCGATAA
GICGTGT CTTACCGGEGT TGGACT CAAGACGATAGT TACCGGAT AAGGCGCAGCGGT CEGECT GAACGEEEEGT TCGT GCACACAG
CCCAGCT TGGAGCGAACGACCT ACACCGAACT GAGATACCT ACAGCGT GAGCT AT GAGAAAGCGCCACGCT TCCCGAAGGGAGAA
AGGCCGACAGGT AT CCGGT AAGCGECAGEGT CCGAACAGGAGAGCGCACGAGCGAGCT TCCAGGEEGAAACGCCTGGTATCTTTA
TAGTCCTGTICGGEGT TTCGCCACCT CTGACT TGAGCGT CGATT TT TGT GATGCT CGT CAGGGEGEGECCGAGCCTAT GGAAAAACGCC
AGCAACGCGECCTTTTTACGGT TCCTGECCTTTTGCTGECCT TTTGCTCACATGI TCTTTCCTGCGT TATCCCCTGATTCTGT GG
ATAACCGTATTACCGCCTTTGAGI GAGCT GAT ACCGCT CGCCGCAGCCGAACGACCGAGCGCAGCGAGT CAGT GAGCGAGGAAGC
GGAAGAGCGCCCAAT ACGCAAACCGCCT CTCCCCCCACGT TGECCGATTCATTAATGCAGCT GGCACGACAGGT TTCCCGACT GG
AAAGCGGEGECAGT GAGCGCAACGCAATTAATGTGAGI TAGCTC

Warranty

These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in accordance
with their instructions. THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED WARRANTY

l'.
Jo\ CELL BIOLABS, INC.
/,___}‘___\\ Creating Solutions for Life Science Research



AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR WARRANTY OF
FITNESS FOR PARTICULAR PURPOSE. CELL BIOLABS s sole obligation and purchaser’s exclusive remedy for breach
of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products. In no event shall CELL
BIOLABS be liable for any proximate, incidental or consequential damages in connection with the products.

This product is for RESEARCH USE ONLY; not for use in diagnostic procedures.

Contact Information
Cell Biolabs, Inc.
7758 Arjons Drive
San Diego, CA 92126
Worldwide: +1 858-271-6500
USA Toll-Free: 1-888-CBL-0505
E-mail: tech@cellbiolabs.com
www.cellbiolabs.com

©20009: Cell Biolabs, Inc. - All rights reserved. No part of these works may be reproduced in any form without permissions in
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