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Cellecta® Services for Functional Screening and Analysis

Cellecta Inc. provides custom and contract solutions for high-throughput (HT) genetic screening needs.  Our research 
organization focuses primarily on developing and implementing flexible and scalable broad-based screening and analysis 
approaches to identify mechanisms regulating biological processes and expedite the discovery and characterization of novel 
therapeutic targets and drugs.  The unique capabilities of lentiviral and shRNA technologies provide a platform that enables 
genome-wide functional screening and facilitates the identification and validation of genes involved in critical biological and 
pathological responses.

Founded in 2006, Cellecta has been awarded 11 NIH grants to date and has a wide network of close scientific collaborators, 
including Agilent Technologies, the Roswell Park Cancer Institute, the Fred Hutchinson Cancer Research Center, The Scripps 
Research Institute, Cleveland BioLabs, Inc., Ariadne Genomics, and many others.  Our commercial clients are diverse and 
include many major pharmaceutical and biotech companies.

This brochure outlines Cellecta’s basic services and capabilities.  We also provide full-scale contract discovery research, 
including HT genetic screening, data analysis and interpretation, and validation of identified drug targets.  More involved projects 
are not easily defined in a simple descriptive outline.  If you are interested in an advanced or complex service project, we would 
be happy to hear from you to discuss the details, develop a plan, and provide a quote.
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High-Throughput (HT) Genetic Screens

Screening for Bioactive Peptides
RNAi Screens with Pooled shRNA Libraries
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Pre-Designed shRNA Libraries
Custom shRNA Libraries

DECIPHER™ shRNA Libraries
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Custom Reporter, Expression, or Knockdown Cell Lines

Custom ORF Expression Line  
Custom Reporter Line

Custom shRNA Knockdown Line
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RNAi Screening Services

Using pooled lentiviral-based shRNA libraries, Cellecta has developed a highly effective and scalable approach for broad range 
screening and identification of gene function.  The RNAi genetic screening technique makes use of specific stable suppression 
of a focused or genome-wide set of genes on a large-scale, allowing for loss-of-function screens in mammalian cell systems.  As 
opposed to expressing and assaying the functional effects of an individual siRNA molecule, development of complex shRNA 
libraries allows for the simultaneous screening of thousands of different shRNA molecules to identify genes controlling any 
aspect of biology that can be recapitulated in a cell culture model.  Genetic screens represent an unbiased approach to identify 
genes that act in specific cellular pathways.

We will perform as much of the screen as 
you require and deliver the end product 
whether it be a custom pooled shRNA 
library, treated cells, sub-libraries, 
individual constructs, raw data, and/or 
bioinformatic data and pathway analysis. 

A full-scale RNAi knockdown screen 
typically involves custom design and 
construction of a pooled shRNA library, 
library transduction and functional assay 
of cells, preparation and sequencing of 
samples, and data assembly and 
analysis.   

Cellecta also provides a novel pooled lentiviral 
library screening approach to functionally screen 
many thousands of bioactive peptide compounds in 
a single cell-based assay.  Because it specifically 
identifies peptides with functional activity (such as 
the ability to kill cells or activate a pathway), this 
powerful technology can be used to directly discover 
potential therapeutic peptides.

Combining pooled lentiviral peptide libraries, FACS 
sorting of reporter cell lines demonstrating 
modulation of specific signaling pathways, and HT 
sequencing for identification of enriched peptides 
offers a unique, cost-effective alternative to small 
molecule libraries for drug discovery.  

Gene Function and Target Discovery Screens with shRNA Libraries

Functionally Active Peptide Screens with Pooled Peptide Libraries

PCR & Cloning

Lentivirus Production

Oligo Detachment

Treatment
(e.g. drugs)
(optional)

Selection
(e.g. growth,

FACS)

Packaged, pooled
shRNA Library

Plasmid
shRNA Library

Agilent
Oligo Synthesis

shRNA
Design

shRNA

T5

bar-code

Transduced Target Cells

Treated Cells

Cells with Specific Phenotype

Amplification of
shRNA/bar-codes

Pathway Data Analysis

Validation of hits in arrayed
or pooled sub-library format

Packaged, pooled
shRNA Library

Bar-coded shRNA
Library Construction

2 - 3 months

Data AnalysisPhenotypic Screen
1 - 2 months 1 - 2 months

Any set of genes: (e.g. apoptosis, 
cell-specific, genome-wide)
Complexity: 1,000 - 200,000 shRNA
Any Design:  shRNA, Mir30, etc.
shRNA Expression:  constitutive or 
Tet-regulated
Dual Markers:  GFP, RFP, PuroR

Identification of key regulators

HT Bar-code Sequencing

Illumina
HT Seq
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Peptides
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Make individual constructs and 

synthetic peptides

293-NFkB-GFP
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Receptors: TNFαR,
IL1βR, TLR5

Single-cell
cloning
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Custom Pooled Lentiviral shRNA Libraries

Cellecta has the expertise and capability to generate high quality, high complexity 
pooled libraries consisting of virtually any defined sequences of up to about 180 bases 
in length.  This capability, combined with our proprietary vectors and lentiviral 
expertise, provides Cellecta with the ideal platform to create excellent quality, highly 
representative Pooled Lentiviral shRNA Libraries.

Pooled lentiviral libraries of up to 55,000 discrete sequences can be provided in a 
variety of backbones with various selectable markers and either constitutive and 
inducible shRNA promoters.  Library construction (design, oligo synthesis, cloning, 
and quality control) takes approximately 2-3 months.

Custom shRNA Libraries Service 

Typical library construction involves three services: 

After construction, libraries can be provided directly as pooled plasmid DNA (>200 μg) 
or packaged in ready-to-use format.  Enough packaged library is provided to perform 
more than 20 screens at 200X representation, and enough library plasmid DNA is 
provided to generate pseudoviral particles for over 100 screens.

(1)  Vector design based on type of screening
(2)  shRNA insert design
(3)  HT shRNA microarray-based shRNA insert synthesis
(4)  Library construction and sequencing for quality control

Features of shRNA Libraries
•

•

•

•

Unique shRNA design that is optimized for pooled format screens and predicted 
with a proven algorithm that produces 55-70% shRNA that generate greater than 
70% knockdown of target transcripts

18-nucleotide bar-code that is compatible with the Illumina HT Sequencing 
platform and has a redundant information-theory based design that minimizes 
misreads to facilitate positive identification of shRNAs

HT sequencing Q.C. of plasmid libraries ensures nearly complete presence and 
narrow distribution of all shRNAs for representation screening

Choice of lentiviral vectors optimized for efficient delivery of high complexity, 
pooled shRNA libraries into a wide range of cell types

Order # Lentiviral shRNA Library # of target mRNAs

CPLVSHL-6 6.5K shRNA Library 100 – 1,000

CPLVSHL-13 13K shRNA Library 1,000 – 2,000

CPLVSHL-27 27K shRNA Library 2,000 – 5,000

CPLVSHL-55 55K shRNA Library 5,000 – 10,000

PCR & Cloning

Lentivirus Production

Oligo Detachment

Packaged, pooled
shRNA Library

Plasmid
shRNA Library

shRNA
Design

shRNA

T5

bar-code

Agilent
Oligo Synthesis

Prostate Cancer Viability Screen
27K DECIPHER Human Module 1

  12 genes  ≥ 5 shRNAs
  21 genes  ≥ 4 shRNAs
  59 genes  ≥ 3 shRNAs
310 genes  ≥ 2 shRNAs

402 genes with multiple shRNAs,
52 of which are known biomarkers
of prostate neoplasia 

D
U
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D
ay

 8

DU145 Day 0

- 4.8 +1.5

: statistically
significant in
triplicate samples
(p <0.05)
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Pre-Designed shRNA Libraries

Cellecta has designed libraries targeting specific 
populations of genes.  These previously designed and 
optimized sets of shRNA are available as 27K Libraries of 
Pre-Designed shRNAs.  The pre-designed shRNA inserts 
are simply synthesized and cloned into the lentiviral 
library vector of your choice.  This option provides a 
proven library at a cost that is more economical than a 
full-scale custom service since there is no design step.  

Standard library expression vector used for library constructions.  
Specific variations shown are available with standard libraries.  

A library with “good” shRNA representation is 
one in which about 90% of the shRNA are 
present within an order of magnitude—i.e. 
there is less than a 10-fold difference 
between the most and least abundant shRNA 
in the library for about 90% of sequences.

† The DECIPHER Project is funded in-part by the following NIH grants: CA098374, RR024095, HG003355, CA134062, and CA141848.

DECIPHER™ Pooled Lentiviral shRNA Libraries 

As part of the DECIPHER Project (www.decipherproject.net), Cellecta is making a 
series of pooled lentiviral shRNA libraries publically available at no charge to 
academic researchers.  Funded in-part by NIH grants† and developed in 
collaboration with several academic institutions, the DECIPHER Project is an 
attempt to create a genome-wide open-source standardized platform to generate, 
analyze, and compare comprehensive shRNA knockdown screen data from 
various studies.  Plasmid versions of the DECIPHER libraries are available under 
an MTA that ensures data generated using these libraries is made publically 
available.  Commercial accounts can order a custom construction of an equivalent 
DECIPHER Module design in any of Cellecta’s standard library vectors.

H1
U6
H1-Tet

shRNA
promoter:

Markers:

for constitutive shRNA 
expression, any combination of 
2 markers (GFP, RFP, PuroR, 
BleoR, NeoR, Hygro-HK, etc.)

•
for tet-regulated shRNA 
expression, any combination of 
Tet Repressor (TetR) and one or 
two markers (GFP, RFP, PuroR, 
BleoR, NeoR, Hygro-HK, etc.)

•

Marker promoter:
hEF1α
hPGK
hUbiC

CMV
CMV/Ferritin

Fully Customizable.
(Default features shown)

Cellecta pRSI shRNA Expression 
Lentiviral Vector.

BbsI

BbsI

pRSI-U6-(sh)-UbiC-
RFP-2A-Puro

~7.5 - 8.5 kb

AmpR

RSV 5’LTR

3’∆LTR

RRE

SV40 ORI

pUC ORI

SV40 PolyA

cPPT

UbiC

RFP
PuroR 2A

U6

env

gag

Fr
eq

ue
nc

y

Bar-code representation (reads per shRNA)

“Good” Library

shRNA / Bar-code Representation

100 1000 10000101

Bar-code representation (reads per shRNA)
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y Poor library

Mouse and Rat versions of each pre-designed library set are available.

Pre-Designed 27K shRNA Library

4,000 Disease-Associated Genes

5,000 Druggable Genome Set

5,000 Cancer-Specific Genes

5,000 Signaling Pathway Genes

27K shRNA DECIPHER Library Modules—approx. 5,000 Targets Each

DECIPHER Human Module 1, Signaling Pathway Targets

DECIPHER Mouse Module 1, Signaling Pathway Targets

DECIPHER Human Module 2, Disease-Associated Targets

DECIPHER Mouse Module 2, Disease-Associated Targets

DECIPHER Services Available at Additional Cost

DECIPHER Module Packaging

DECIPHER Custom Lentiviral Control Construct

Cloning DECIPHER Module into Custom Library Vector (to make custom library)
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Ensuring representative lentiviral library transduction and screening requires 
generating large amounts of packaged lentiviral particles.  To assist researchers with 
packaging libraries and individual constructs, Cellecta provides a service to quickly 
and effectively generate very high numbers of packaged, transduction-ready lentiviral 
particles.  While we prefer to work with our own plasmids, we may also package 
shRNA libraries in custom lentiviral vectors on a case-by-case basis.  

Lentiviral Packaging Service

Order # Description Amount

CLVP-1107 Lentiviral Packaging Service 1 × 107 TU

CLVP-1108 Lentiviral Packaging Service 1 × 108 TU

CLVP-1109 Lentiviral Packaging Service 1 × 109 TU

CPCP-K2A Ready-to-Use Packaging Plasmid Mix Prep to order

Pools of heterogeneous DNA oligonucleotides can be useful for a variety of 
specialized libraries, screening, and analysis applications.  Cellecta has partnered 
with Agilent Technologies to generate exceptional quality, heterogeneous pools of 
DNA oligonucleotides with mutation rates < 0.2% using HT array-based synthesis.  As 
a result, we can provide researchers with heterogeneous pools of quality 
oligonucleotides up to 200 bases in length where each oligo is evenly represented.

Custom DNA Oligonucleotide Pools 

Order # Description Amount

COP-SH Oligo Pool of 50 - 100 bases in length enough to construct 5 libraries

COP-MD Oligo Pool of 101 - 150 bases in length enough to construct 5 libraries

COP-LG Oligo Pool of 151 - 200 bases in length enough to construct 5 libraries

For pools of variable-length oligos, pricing is based on the length of the longest oligo.

Agilent Oligo Synthesis

Cellecta shRNA libraries contain bar-codes specially designed to be compatible with 
the Illumina HT Sequencing platform and provide accurate reads even with any 
amplification or sequencing errors.  For this service, laboratories merely need to 
provide us with frozen cell pellets after screening, and Cellecta will extract genomic 
DNA, amplify shRNA-specific bar-codes, perform HT sequencing, and enumerate 
bar-codes from raw sequencing data.  Cellecta can also provide additional statistical 
bioinformatic and pathway analysis using our in-house software developed 
specifically for HT genetic screening applications.  

HT Sequencing and Analysis Services

Illumina HT Sequencing
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Lentiviral technology enables Cellecta to efficiently generate stable shRNA knockdown, protein expression, and reporter cell 
lines in virtually any type of cell, including cells that are difficult to grow and primary cells.  An almost unlimited number of stable 
clones can be produced which facilitates selection of very high expressers and the most robust reporters.

Custom Reporter, Expression, or Knockdown Cell Lines

Features of Lentiviral Transduction-Generated Cell Lines 

•

•

•

Cell lines can be made from nearly any cell type, including cells that 
are difficult to transfect

Expression or reporter construct is integrated in the natural 
chromosomal environment rather than episomally in the nucleoplasm

It is the only way to generate overproducer cell lines (for recombinant 
proteins) with multiple integrated expression constructs of transgene

Transcriptional factor-dependent reporter cell lines can be ideal tools for 
high-throughput RNAi, peptide, and chemical library screens.  Effective 
and specific stable transcriptional reporter cell lines can be generated 
with GFP, RFP, PuroR, or other readout markers.

Custom Reporter Cell Line  

For expression constructs, an ORF of up to 3kb (depending on the vector) can be cloned into any of our cDNA expression 
vectors with the marker of your choice.  After transduction and selection, we identify a stable cell line overexpressing the gene 
of interest.  The service includes sequence confirmation and Western blot analysis or assay for biological activity. 

Custom ORF Expression Line  

Cells expressing shRNA to knock out virtually any gene can be provided by simply choosing the target gene, cell line, markers, 
and promoters (tet-regulatable or constitutive shRNA expression).  We will create and validate a stable knockdown cell line.  We 
design multiple shRNA per gene, generate individual cell lines, measure knockdown activity by qRT-PCR, and expand the most 
promising candidates.  Optionally, we can provide a clonal knockdown cell line isolate. 

Custom shRNA Knockdown Line

Reporter Cell Line Activation Data

DFM (100 µM), 24hnt

Deferoxamine
Mesylate
(100 µM), 24h

HeLa

Dox (1 µM), 24hnt

Doxorubicin
(1 µM), 24h

A549

nt Heat Shock, 24h

Heat Shock

HeLa

(43°C, 2hrs) 24h

nt TNFα

TNFα-induced
activation

HEK 293

Order # Description

CSCL-TR-P Stable Transcriptional Reporter Cell Line Construction

CSCL-CD-P Stable Recombinant Protein Expression Cell Line Construction

CSCL-SH-P Stable shRNA Knockdown Cell Line Construction
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Cellecta provides complete lentiviral vector cloning services for construction of shRNA controls, reporters, and expression 
plasmids.  As a result of our lentiviral experience, we can offer suggestions and recommendations to assist in designing the most 
effective constructs for a variety of applications.

Custom Lentiviral Cloning 

Features of Custom Lentiviral Constructs 

•

•

•

•

•

Select GFP, RFP, PuroR, BleoR, NeoR, or Hygro-TK markers 

Incorporate UbiC, EF1, PGK, or CMV promoters 

Choose either constitutive shRNA promoters H1 or U6, or Tet-regulated H1 promoter

Constructs provided in arrayed or individual tube format

Obtain constructs as plasmid or packaged lentiviral particles

For shRNA constructs, we only need the RefSeq sequence and we will design any number of shRNA constructs that target the 
transcript.  Our proprietary shRNA design delivers approximately 55-70% functional shRNA (>70% knockdown) depending on 
the cell type.

Custom shRNA Constructs

For more information about Cellecta Inc., and our Technology, Services, and Products, 
please visit our website at…

...or call us at…

We look forward to hearing from you!

www.cellecta.com

877-938-3910

Custom shRNA constructs can also be validated by qPCR for mRNA knockdown in the cell line of your choice and under the 
conditions of your choice.

Validated Knockdown shRNA Constructs

Order # Description Amount

CVSHC-PS Lentiviral shRNA Knockdown Construct > 50 μg

CVPRC-PS Lentiviral Expression Construct > 50 μg

CVRPC-PS Lentiviral Reporter Construct > 50 μg

CVSHC-KO Construct Testing/Validation 1 × 107 TU
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