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About
Creative
AboutBiolabs
Creative
Since our
inception in 2004,Biolabs
our research and service capacity has expanded
to the entire new drug discovery and development pipeline. As global
biotechnology company, we have more than 200 talented and well-trained
scientists located in different continents working closely with partners from
the entire world to develop and produce medicines of tomorrow. To support
the genomics research, we have established state-of-the-art mRNA supporting
platforms to provide the highest quality products and excellent services for

FOR mRNA SURPPORTING

users in the life sciences, clinical and drug development sectors. Our team
possesses extensive expertise and experience which is able to providing the
complete, innovative solutions and comprehensive portfolio of mRNA
products and services to support your research.
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mRNA Services

1

As a blueprint for protein synthesis, messenger RNA (mRNA) is a large class of singlestranded RNA molecules that transferring the genetic information from DNA to protein.
structure and 3’ polyA tail, which greatly enhance their stability. Based on the advanced
mRNA platform, Creative Biolabs is able to provide excellent service and support to a
wide range of genomics researchers in the market, including flexible mRNA synthesis
and modification, mRNA stability and delivery study, custom mRNA-based cell
reprogramming service and therapeutics development. We look forward to working
with worldwide clients and we will be the best partner.
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Areas of Expertise Our Capabilities

In mammalian, a typical mature mRNA contains the coding sequence (CDS), 5‘ cap

Areas of Expertise
Our Capabilities

mRNA
synthesis

Features of Our mRNA Services
• Extensive expertise and rich experiences in mRNA research
• Highest quality products and excellent customized services
• A series of stringent criteria and standardized operation protocol

mRNA
modification

mRNA
delivery

• Complete and innovative solutions for mRNA supporting

• Best after-sale services & Cost-saving

Therapeutics
development
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mRNA Services Platform

mRNA
stability

mRNA-based cell
reprogramming

Key Platforms

• One-stop-shop service and faster delivery

1.1 Custom mRNA synthesis

Areas of Expertise
Our Capabilities

Creative Biolabs is committed to providing custom mRNA synthesis services for our clients. In
order to support customer demands, we have developed chemical synthesis and in vitro
transcription (IVT) method to produce different lengths of RNA. We are able to recommend
suitable approach according to the needs of customers.

 Chemical Synthesis
Purification & QC
Capping & Poly (A)
Purification
In vitro Transcription
Linearization
Plasmid Prep
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Nucleosides or single nucleotides were used as raw materials and the mRNA was produced by chemical
synthesis method. This is a quick and more economical method when the fragment you need is small (<140 bp).

 In Vitro Transcription (IVT)
It is a synthesis bottleneck that the yield of chemically synthesized RNA decreases exponentially with
increasing length. If you need long fragments of mRNA, we recommend RNA transcript synthesis.
Compared with the chemical synthesis, plasmid-based template by in vitro transcription up to thousands
of bases is highly feasible. The DNA templates can be provided by our customers or we can offer a onestop-shop service from the ground up. Our RNA transcript synthesis using the RNA polymerase-based
transcription system is an alternative when long and/or modified capped mRNAs are required.

 In Vitro Transcription (IVT)---Template Generation
Effective in vitro transcription starts with high-quality template. We provide different types of DNA templates for in vitro transcription, including the DNA
plasmid, PCR-product, synthetic short oligo and cDNA. The DNA templates can be designed and synthesized according to the sequence of interest.

DNA templates
Plasmid

PCR-product

Synthetic short oligo

When large amounts of RNA are needed, it is better to use a cloned template (DNA plasmid) in order to generate enough template using
simple and economical techniques based on bacterial culture and plasmid extraction.

When small amounts are needed, PCR-products and short oligos are probably the most convenient due to the flexibility in design of
the template and the ease of its production.
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Areas of Expertise
Our Capabilities

 In Vitro Transcription (IVT)

 RNA polymerase-based transcription system
Our mRNA synthesis is based on the RNA polymerase-based transcription
system and we are able to provide the high quality RNA polymerase
products to catalyze the formation of RNA from a DNA template.
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RNA Polymerase

KD

Description

T7 RNA Polymerase

99 KD

Highly specific for the T7 phage promoters

T3 RNA Polymerase

99 KD

Highly specific for the T3 phage promoters

SP6 RNA Polymerase

98.5 KD

Highly specific for the SP6 phage promoter

E. coli RNA Polymerase

/

RNA synthesis from E. coli promoter

 In Vitro Transcription (IVT)---Capping
and tailing
The most important steps of pre-mRNA processing are the
addition of stabilizing and signaling factors at the 5′ and 3′
ends of the molecule. Capping and tailing can prevent
degradation and facilitate translation in eukaryotic cells.

 Capping

 Tailing

Enzyme-based mRNA Capping is performed after in vitro transcription using

Enzymatic polyadenylation : Poly(A) tails can be added after transcription

5 ́-triphosphate RNA, GTP, and S-adenosyl-methionine (SAM).

using Poly(A) polymerase and ATP.

Co-Transcriptional mRNA Capping uses an mRNA cap analog, such as

Polyadenylation with Transcription Template: Poly(A) stretches in

ARCA and anti-reverse cap analog.

transcription templates can be encoded in plasmid templates. Alternatively, a
poly(A) stretch can be added during PCR-based generation of transcription
templates.
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Phenol/chloroform

01

extraction and ethanol
precipitation

 In Vitro Transcription (IVT)---RNA Purification
After RNA synthesis by in vitro transcription, the purification of

Gel purification

02

RNA is essential before use. Our platform provide various
purification methods to remove the small molecule and enzyme
reaction components. We are also proud to offer a family of high

03

performance and easy to use RNA purification kit for all your
RNA workflows.

Silica column-based
purification

precipitation

04

05
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Lithium chloride

Chromatography (HPLC)

 mRNA primer design and synthesis
Design and synthesize the primer for the gene of interest.

Common primers

The complementary to nucleotide sequences that

synthesis with different lengths but also performs the

are very common in a particular set of DNA

mRNA primer design and synthesis service for the

molecules and cloning vectors, which are able to

amplification of a particular RNA sequence. A series of

bind to a wide variety of DNA templates.

stringent criteria are applied to implement quality
control (QC) of mRNA products in order to guarantee
reliability. We are also able to conduct the custom QC

 Quality control of mRNA product
CatLog

service to best fit your requirements and expedite your
mRNA research to clinical stage.

Identity

Content

Purity
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Item

Method

RNA Sequence

Sequencing

Visual appearance

Colorless solution

RNA Length

Bioanalyzer

RNA content

UV Spectroscopy

pH

pH meter

Osmolality

/

Integrity

Fragment Analyzer

Bioburden

/

Endotoxins

/

Proteins

Nano Orange Assay

Plasmid DNA

qPCR

Residual solvents

/

Capping

LCMS

dsRNA

Slot Blot

Areas of Expertise Our Capabilities

Creative Biolabs not only provides mRNA fragments

ORF-specific primers

Areas of Expertise
Our Capabilities

1.2 Custom mRNA modification

The modifications of mRNA are able to increase the stability and translation efficiency
of transfected in vitro-transcribed RNA. Our platform provides mRNA 5‘ Capping,
3’ poly(A) tailing, UTRs and coding sequence modification service to meet
customer requirements.

mRNA mature structure

3′ Poly(A)
tailing

5′ Capping

5′ UTR

11

ORF

3′ UTR

 mRNA 5' Capping
Most eukaryotic cellular mRNAs are modified by the the addition of a 7-methylguanosine cap to the 5′
end of the growing transcript by a 5′-to-5′ phosphate linkage. The mRNA cap structure play an important
role in mRNA functional study.

 ARCAs Cap

 Fluorescent Cap

 Cap-1 (m7G(5')pppN1mpNp)

 M-ARCAs Cap

 Fluorophosphate-containing Cap

 Cap-0 (m7G(5')pppN1pN2p)

 S-ARCAs Cap

 6-Thioguanosine-containing Cap

 Cap-2 (m7G(5')pppN1mpN2mp)

 Commonly used modification strategies
Prevents the rapid degradation of mRNA by exonucleases
5' Cap

Mediates binding to eIF4E
Promote translation by engaging critical translation factors to recruit ribosomes to mRNAs
Prevents innate immune sensing

5'UTR

β-globin 5'-UTRs enhance translation efficiency

ORF

Codon composition affects translation efficiency
α-globin 3'-UTRs stabilize mRNA

3'UTR

β-globin 3'-UTRs enhance translation efficiency
Adenylate-uridylate-rich elements in 3'-UTRs degrade mRNA and reduces protein expression
Length influences protein expression

Poly (A) tail

Prevents de-capping and mRNA degradation
Masking affects translation
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Areas of Expertise
Our Capabilities

Except for the modification of RNA structural units, We also offer fluorescent labelling, nucleotides and base
modification, such as rare bases, phosphorthioate, modified groups (e.g. Amino, Biotin, DIG, PHOS) and various spacers
modification. Our platform is able to provide custom mRNA modification to accelerate your downstream application.

2-thiouridine

Pseudo-uridine

N6-methyladenosine

5-Methylcytidine

 Nucleotides modification
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 Pseudo-uridine

 2-thiouridine

 5-methylcytidine

 N6-methyladenosine (m6A)

Areas of Expertise
Our Capabilities

1.3 Custom delivery vehicle for mRNA
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Currently, methods and vehicles for intracellular
delivery remain the major barrier to the broad
application of mRNA therapeutics. Based on
recent advances in biomaterials and delivery
strategies, creative biolabs has established
various mRNA-based delivery systems for protein
therapy, gene editing, and vaccination.

 Strategies Used for mRNA Delivery
Naked RNA
Naked mRNA displays a short plasma half-life, is prone to ribonuclease degradation, and faces
difficulties in entering the cell.
Viral Vectors: Adeno-associated viruses, Alphaviruses, Picornaviruses, Flavivirus
Using viral vectors embodies crucial drawbacks associated with genome integration,
and possible host rejection (immunogenicity and cytotoxicity) among others, hence
provoking the need for non-viral vectors for mRNA delivery.
Non-viral vectors
• Polymers: PEI, APE, CART, OM-PBAE
• Dendrimers: PAMAM or PAMAM-based dendrimers
• Cell-Penetrating Peptides: RALA, D-isomeric XP
• Ionizable Lipids : ATX-100, LP-01, OF-02, Lipid 5
• Other Materials: Zwitter-ionic amino lipids (ZALs)
• Cell vehicle: DC, T cell, HSPC
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 LNP delivery system

The most commonly used non-viral vector is based on lipids or lipid-like compounds, such as the synthetic liposomes or lipid nanoparticles (LNPs). The LNPs are composed of lipid(s),
emulsifier/surfactant(s), co-surfactant (optional), solvents/co-solvents (optional) and active pharmaceuticals. The LNPs delivery systems can be fabricated using
biodegradable/ biocompatible solid lipid or a combination of lipids. Creative biolabs can offer customize LNP design by varying lipid compositions, vesicle sizes, surface charges, etc.
We can also provide the liposome encapsulation with high encapsulation efficiency and perform the LNPs analysis and characterization to meet your mRNA downstream application.

 Lipid Nanoparticles (LNPs)
Composition

Function

Lipid(s)

The lipid(s) is the primary ingredient for lipid nanocarriers Biocompatible/biodegradable
that impact on stability, encapsulation of drugs and
lipid materials, including fatty
controlled release pattern of lipid dispersion.
acids, Glycerides and Waxes.

Surfactants

Stabilizing agents (surfactants) have an essential role to
produce solid lipid colloidal system. They decrease the
interfacial tension between the lipophilic and hydrophilic Phosphatidylcholines,
phases of the colloidal dispersion and simplify to develop Phospholipids
nanoparticles by achieving colloidal stability during the
nanoparticle preparation process.

Solvents/co-solvents

Cryoprotectants

Drug candidates
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For example

Solvents/co-solvents are organic liquids that dissolve
pharmaceutical actives and/or lipids and/or surfactants, Ethanol, Acetone, Chloroform etc.
resulting to get a solution.
The cryoprotectants added in colloidal suspension before
freezing to protect from the freezing stress
Sugars like mannitol, Glucose,
(cryoprotectant) or drying stress (lyoprotectant). They
Trehalose, Sucrose, etc.
also protect particle aggregation and destabilization
upon storage.
Ofloxacin, Valsartan, Saquinavir,
Pharmaceutical actives
etc.

Areas of Expertise
Our Capabilities

 LNP delivery system

The selection criteria of lipids for lipid nanoparticles

 Selection of Lipid(s)
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•

Partition coefficient is the main criteria reported for the selection of lipid carriers

•

Compatibility between drug and lipid carriers.

•

Melting point of the lipid carrier should be more than 45°C to minimize the stability problems.

•

The HLB value of core materials should be less than 2. Since they are more lipophilic and have
more chances to form solid matrices over the hydrophilic materials.

•

Lipid carrier should have the property to stabilize the incorporated drugs.

•

Higher and lower crystalline lipid matrix will lead to drug expulsion and degradation.

•

Drug encapsulation decreases with following order: super-cooled melt < α modification <
β’modification < β modification. If transition will occur in β form during storage, then drug
expulsion will be more prone.

•

Thermodynamic stability and lipid packing density.

•

The occlusive property for topical preparation depends on the level of the lipid crystallinity.

 LNP delivery system
 Other considerations for LNPs
delivery
Drug candidates for LNPs

 Selection of Surfactant and Co-surfactant
The selection criteria of Surfactant and Co-surfactant for lipid nanoparticles
•

Non-ionic surfactants are more hydrophobic and have a greater capacity to solubilize poorly soluble drugs.

•

They are non-irritant/toxic to biological membranes.

•

Several non-ionic surfactants influence the drug pharmacokinetics by regulating efflux pumps such as
Pglycoprotein and/or multi-drug resistance-associated proteins

Structures of LNPs
Models for drug incorporation into LNPs
Delivery routes
Production Methodologies for LNPs

 Selection of Solvents/co-solvents
The selection criteria of Solvents/co-solvents for lipid nanoparticles
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•

Invasive and non-invasive route of administration.

•

Hydrophilic-lipophilic balance value of the surfactant.

•

Consequences of lipid modification and particle size.

•

The role of gastrointestinal lipid instability and degradation.

 LNP delivery system
 Surface Modification of LNPs
The ultimate goal of nanoparticle-based drug delivery is reaching
the target cell. Currently, several passive or active functionalization
approaches have been successfully applied to lipid nanoparticles
intended for targeting. A variety of ligands may be functionally
LNP-attached including various internalizable ligands, specific
targeted peptides, saccharide ligands, or therapeutic molecules
the custom surface modification of LNPs with the aim of improving
its therapeutic and targeting performance.

Surface functionalization of lipid nanoparticles

Peptides/Proteins

Transferrins

Antibodies

Saccharide ligands

Enzymes
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PEGylation, hydrophilic molecules

The advantages of surface-modified lipid nanoparticles
•

Enhanced dispersibility of colloids.

•

Improvement of colloids circulation in blood for systemic use.

•

Increase stability of LNPs in GIT fluids and accelerate epithelium transport of LNPs.

•

Enhanced biocompatibility and reduced thrombogenicity of drug carrier.

•

Reduce nonspecific distribution and target tissues or specific cells

Areas of Expertise Our Capabilities

(e.g. antibodies or enzymes). Creative biolabs is able to provide

 LNP delivery system
Characterization LNPs

Zeta potential

 Analysis and Characterization of LNP
Entrapment efficiency

Based on the deep understanding of LNP, our platform is able to
provide professional solutions for LNP delivery system preparation
and characterization. We can provide the comprehensive analysis
and characterization for LNP before and after encapsulation, such as
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Stability

Visual appearance

Size distribution

Lamellarity and release rate

the size distribution, stability, Zeta potential, visual appearance,
entrapment efficiency, lamellarity and release rate, etc.

Areas of Expertise
Our Capabilities

The features of mRNA-based
Cell Reprogramming

1.4 Custom mRNA-based Cell Reprogramming Service

No integration to
the genome

The emergence of the mRNA reprogramming system in 2010 took the stem cell
field by surprise. Among the “non-integrating” reprogramming systems, mRNA
reprogramming is the most unambiguously “footprint-free,” most productive,
and perhaps the best suited to clinical production of stem cells. At creative
biolabs, we are able to provide custom mRNA-based cell reprogramming service

Non-viral application
eliminates biocontainment concerns

for our global clients. Our one-stop services explore the RNA mediated cell
reprogramming to induce specific target cell generation.
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01

Custom T cell reprogramming by mRNA

02

Non-viral application eliminates bio-containment concerns

03

Custom Natural killer cell reprogramming by mRNA

04

Custom iPS cell reprogramming by mRNA

05

Custom mRNA-modified Dendritic cell therapy development

Fast reprogramming
kinetics

High reprogramming
efficiency

No screening required
to eliminate viral
remnants

Areas of Expertise
Our Capabilities
 Custom T cell reprogramming by mRNA
T cells are one of the main components of the adaptive immune system and exert their actions by modulating the function of other immune cells and by affecting the behavior of endothelial
and parenchymal cells. T-cell therapy is a promising new cancer immunotherapy treatment that activates a patient‘s immune system to attack and destroy cancer cells. T cells made with mRNA
encoding chimeric antigen receptor (CAR) offer a safe alternative to those transduced with viral CARs by mitigating the side effects of constitutively active T cells. At Creative Biolabs, we can
provide custom mRNA-based T cell reprogramming service to correct for abnormal immune cells and support the T-cell therapy.

mRNA encoding CAR T-cell therapy---Workflow
Generation of CAR constructs and mRNA

Purification of IVT mRNA
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T-cell isolation & expansion

In vitro & in vivo studies

RNA electroporation

Gene expression analysis

Areas of Expertise
Our Capabilities
 Custom B cell reprogramming by mRNA
B cells are at the center of the adaptive humoral immune system and are responsible for producing and secreting a particular immunoglobulin. Transfection with mRNAs has been broadly used
for delivery of costimulatory molecules, cytokines and antigen to modulate antigen presentation and immune stimulation functions of B cells. The activated B cells have been shown to be a
potential substitute for dendritic cells (DC) as a vaccine adjuvant in immunotherapy. Creative Biolabs is able to provide custom mRNA-based B cell reprogramming service by co-transfection of
multiple mRNAs encoding immune stimulatory molecules and endow these cells with the ability to induce adaptive immune responses.

Reprogramming B cells with mRNA---Workflow
mRNA selection
(costimulatory molecules, cytokines, antigen )

Purification of IVT mRNA
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B-cell isolation & expansion
RNA electroporation

Gene expression analysis
Flow cytometry

Areas of Expertise
Our Capabilities
 Custom NK cell reprogramming by mRNA
Natural killer (NK) cells are cytotoxic immune cells that play an important role in the defense against cancer. Genetic manipulation of NK cells to improve their persistence, tumor-targeting
capacity, and the ability to home to disease sites in vivo may further enhance the efficacy of NK cell-based cancer immunotherapy. At creative biolabs, we provide mRNA reprogramming as
an alternative method to genetically modify NK cells, with the potential to reprogram multiple NK cell properties that boost their antitumor function without incurring any major negative
effects on this cell population.

Workflow
mRNA Production

NK Cells Expansion

NK Cells Transduction

Efficacy Evaluation

mRNA design

Isolation of PBMC

Electroporation (Commonly used)

Persistence

mRNA Synthesis

Isolation of NK cells

Lipofection

Tumor-targeting capacity

Analysis of purity and phenotype

Viral vectors

Cytotoxicity Assay

Culture and Expansion of NK Cells

NK Cells Migration Assay
NK Cells Degranulation Assay
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Page 7

Areas of Expertise
Our Capabilities
mRNA transfection &
Reprogramming

 Custom iPS cell reprogramming by
mRNA

Workflow
Colony picking

Traditional methods for iPS cell reprogramming is
mediated by the retrovirus transduction of the
reprogramming factors. The strategy has low

Expand cells

reprogramming efficiencies and may result in viral
integration into the genome. Creative Biolabs is able to
offer a non-integrating approach for iPS cell
reprogramming by the administration of synthetic

mRNA-based reprogramming

modified mRNA, which increases the iPSC

Plate

reprogramming efficiency without incurring genetic
change. In order to meet various requirements, our
platforms provide custom mRNA service and ready-to-

V
S

mRNA
transfection

Expand cells

Timeline of less than 9 weeks

order synthetic modified mRNA proven to reprogram a
wide variety of human cell types.

Identify
& Selection

Virus-based reprogramming
Plate

Virus
transduction

Pick &
Transfer

Cloning &
Selecting

Timeline of up to 25 weeks
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Expand cells
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 Custom mRNA-modified Dendritic cell therapy development
Dendritic cells (DCs) are antigen-presenting cells that take up and process antigens and present
them to T cells. mRNA is a versatile tool to program dendritic cells as it is a polyvalent molecule
with an attractive safety profile and high protein expression. In recent years, the strategy of using
mRNA to deliver the anti-tumor message has gained a lot of attention and the mRNA-modified
DCs has shown promising results in clinical trials. Equipped with a team of professional scientists,
Creative Biolabs is capable of providing specialized one-stop mRNA-modified dendritic cell
therapy service. We can accommodate the specific attributes of your project and provide flexible
and integrated solutions.
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 Custom mRNA-modified Dendritic
cell therapy development --- (Cont’d)

Tumor antigen identification & mRNA synthesis
 Various methods have been devised to identify different groups of
tumor antigens, e.g. SEREX, Immunology Methods, in silico

 Tumor antigen encoding mRNA
e.g. ovalbumin (OVA)-encoding mRNA, melanoma-associated
antigens-encoding mRNA

 Tumor antigen encoding mRNA synthesis

Preparation of Tumor Antigen-loaded Mature Dendritic Cells
 PBMC isolation

 Mature DCs preparation

 DCs transduction, e.g. Electroporation, Lipofection

 mRNAs encoding immune regulatory proteins
e.g. costimulatory molecules (CD83), tumour necrosis factor
receptor superfamily member 4 (TNFRSF4) and 4-1BB ligand
(4-1BBL), mRNA-encoded adjuvants (CD70, CD40L,
constitutively active TLR4)

Generation and identification of activated Antigen-specific CTLs
 Mononuclear cells preparation

 Cocultured with DCs

 Staining & FACS

 mRNA-encoded pro-inflammatory cytokines
e.g. IL-12, or trafficking-associated molecules
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Efficacy evaluation of activated cell sorting

Our one-stop service
workflow

The form of mRNA loaded in DCs

Areas of Expertise
Our Capabilities
 Custom mRNA-modified Dendritic cell therapy development --- (Cont’d)
With the commitment of being your best mRNA-DCs development partner, Creative Biolabs has established
the utmost efficient integrated solutions to prepare Tumor Antigen-loaded Mature Dendritic Cells.

Preparation of Tumor Antigen-loaded Mature Dendritic Cells (mDCs)
•

Isolation and Cryopreservation of PBMCs

•

Differentiation of Dendritic Cells from Monocytes

•

Feeding of Dendritic Cells with IL-4 and GM-CSF

•

Harvesting of Immature Dendritic Cells

•

Maturation of Dendritic Cells: DCs can be stimulated to mature using different stimuli. The most common
maturation stimuli that has been used in clinical studies has been a cocktail of cytokines (IL-1 β, TNFα, IL-6)
and prostaglandin E2 (PGE2). More recently, the use of Toll-like receptor (TLR) agonists have gained
popularity.

•

Loading of mDCs with tumor antigen: Electroporation, Lipofection

•

Cryopreservation of Dendritic Cells

•

Lot Release Testing, Each batch of DC product must be evaluated and meet specific lot release criteria
before use. Phenotyping of DCs and assessment of their functional activity

28

mRNAmodified DCs
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 Custom mRNA-modified
Dendritic cell therapy
development --- (Cont’d)

01

Creative Biolabs also provides the
generation of activated antigen-specific
CTLs and the evaluation of effectiveness of
activated cell sorting. We have
comprehensive evaluate existing
technologies, optimized processing
conditions, and provided a high-quality
solution for mRNA-modified Dendritic cell
therapy development.
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03

Generation of activated
antigen-specific CTLs

02

Identification of
antigen-specific CTLs

 Mononuclear cells preparation

 Cells staining & Flow cytometry analysis

 Co-cultured with DCs

 Isolation of antigen-specific CTLs

Efficacy evaluation of
activated cell sorting
 Stimulation of proliferation of activated CTLs
 Evaluation of effectiveness of activated CTLs
 Cytotoxicity assay

1.5 Custom mRNA Stability Assay Service
Currently, mRNA-based therapeutics are emerging as promising options in a broad variety of medical
indications. However, the conventional mRNA has strong immunogenicity as well as the limited
stability, which is an essential parameter for envisaged medical applications. The regulation of mRNA

Measuring mRNA Half-Life

stability is a key posttranscriptional event that can greatly affect the net level of mRNAs in cells.
The turnover rate or stability of mRNA in vivo is usually reported as the time required for degrading
50% of the existing mRNA molecules. Creative biolabs has established reliable, rigorous, and “userfriendly” methods to assess mRNA stability, measure decay rate constant and calculate mRNA
half-life. We also have the capability to perform custom mRNA stability assay development to meet

General inhibition of transcription
 Actinomycin D-based method
 DRB-based method

your unique requirements. Several techniques such as in situ hybridization, northern blot analysis,
and qPCR are available to determine the mRNA half-life after transcription inhibition. In particular, the

Inducible promoters system

qPCR allows sensitive and rapid measurement of half-lives of mRNAs across a broad range of
expression levels, including low abundant mRNAs.

• c-fos serum-inducible promoter system

 Half-life of an mRNA (t1/2) is inversely proportional to its decay rate constant (kdecay)

• Tet-off regulatory promoter system

t1∕2 = ln2 ∕ kdecay
 Cis-acting elements and trans-acting factors governing mRNA half-life
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Assay development

 Actinomycin D-based method
Frequently, mRNA stability is studied by direct measurements of decay rates of mRNAs, including kinetic labeling
techniques and the use of transcriptional inhibitors. Actinomycin D as a transcription inhibitor has been widely
used in mRNA stability assays to inhibit the synthesis of new mRNA, allowing the assessment of mRNA decay by
measuring mRNA abundance following transcription inhibition. Our platform is able to provide the actinomycin
D-based method to measure stability changes of mRNAs.
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01

Actinomycin D forms a very stable complex with DNA, preventing the unwinding of the DNA

02

At low concentrations, Actinomycin D inhibits transcription without significantly affecting DNA

03

The advantage of Actinomycin D assay is that it does not require the

double-helix, thus inhibiting the DNA-dependent RNA polymerase activity.

replication or protein synthesis.

construction and introduction of exogenous genes into cells

Areas of Expertise
Our Capabilities

Areas of Expertise
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Workflow

01
More advanced techniques such as the use of inducible promoters to control
transient transcription have presented advantages over the potential cytotoxic
effects of Actinomycin D or other transcription inhibitors in the analysis of mRNA

Transient
transfection

Plate

02

decay. Creative Biolabs is able to provide the transcriptional pulsing methods
based on the c-fos serum-inducible promoter and the tetracycline-regulated

03

(Tet-off) promoter systems to better explain mechanisms of mRNA turnover in

Serum starvation

mammalian cells.

 c-fos serum-inducible promoter system

Serum induction

04

The c-fos serum-inducible promoter system mediates high‐level, inducible expression in
various mammalian cell lines and has been valuable for transcriptional pulsing, which is
able to be induced in response to serum addition quickly and transiently, thereby

05

providing a reliable and simple way of achieving a transient burst in transcription.

Northern blot
or qPCR
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06

RNA extraction

 Tetracycline-regulated (Tet-off) promoter system

The c-fos promoter system has some limitations that
prevent it from being used as a more general approach. It
requires serum or growth factor induction of quiescent

Several caveats are important for the success of transcriptional pulsing strategy
•

The amount of transfected plasmid DNA coding for the reporter mRNA must be empirically optimized
with a positive control coding for an unstable message to avoid saturation of the decay machinery with
excess mRNA.

•

The optimal amount of transfected DNA may vary when different transient transfection reagents or cells
are used and must be optimized empirically.

•

It is crucial to select a stable tTA-expressing clone that gives the maximally induced expression level of
the reporter gene.

•

To accurately determine deadenylation and decay kinetics, a robust, yet brief, transcription is necessary.
Thus, the resumption kinetics of transcription on the removal of tetracycline displayed by the selected
stable line is a crucial factor.

•

Cells should be continually maintained in the presence of tetracycline, except for the short period of

cells to activate c-fos promoter and many transformed
cell lines cannot be readily forced to enter a quiescent
state by serum starvation. The developed Tetracyclineregulated (Tet-off) promoter system provides an alternate
strategy that further broadens the application of the
transcriptional pulsing approach to study mRNA turnover
in mammalian cells. In this system, binding of the tTA to
the tetO sequences can be quickly blocked by
tetracycline, preventing the activation of the target
promoter. Creative Biolabs is able to help our clients
construct the tetracycline-regulated promoter system and
provide a variety of mammalian cell lines harboring the
tTA gene for the successful use of the transcriptional
pulsing approach with the Tet-off promoter to monitor
mRNA decay kinetics.
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induction, because production of tTA for a longer period seems cytotoxic to the cells, and cells that
have lost tTA expression may gradually take over the population during prolonged incubation without
tetracycline.

 Assay Development
In addition to the general inhibition of transcription and two transcriptional pulsing
methods, Creative Biolabs is also able to provide the custom assay development to
measure mRNA half-life and stability. We also also provides guidelines to help
develop optimal protocols for studying mammalian mRNA turnover in different cell
types under a wide range of physiologic conditions. Based on the advanced
technology and powerful research & development team, our service can be designed
to meet your special needs. We are glad to share our valuable experience on the
study of mRNA stability and will work with you to design the program that best fits
your requirements and expedite your mRNA project to clinical trials.

How We Provide Assay Development Services to You

Project Consultation
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Project Analysis

Scheme Design

Assay Validation

Data Analysis

Project Reports

Areas of Expertise
Our Capabilities

1.6 One-stop mRNA therapeutics development

Our one-stop mRNA therapy
development services

The mRNA therapeutics have become an attractive gene therapy strategy that holds many advantage, including
controllable synthesis, low immunogenicity, safety, rapid transient protein expression, effective in both mitotic
and non-mitotic cells, etc. With professional service and various technology platforms at Creative Biolabs, we

 Immunotherapy

offer the one-stop mRNA therapeutics development service covering the immunotherapy, genetic diseases
therapy, protein replacement therapy, regenerative medicine, therapeutic antibody-coding mRNA
therapy, and mRNA pharmacology optimization. Academic researchers in biotechnology can carry out the

 Genetic Diseases

whole procession of mRNA therapeutics development.

 Protein Replacement
 Regenerative Medicine
 Therapeutic Antibody

 Pharmacology Optimization
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 Immunotherapy
Immunotherapy uses substances made by the body or in a laboratory to improve or restore immune system function. Currently, mRNA has progressed into a promising new class of
medicine for immunotherapy, including the mRNA vaccine for active immunization and as a drug substance for delivery of recombinant proteins to transiently equip the body with
exogenously generated immunological effectors. As a frontier biotech service provider, Creative Biolabs is dedicated to provide one-stop mRNA therapeutics development service
for immunotherapy. We also offer custom antigen mRNA synthesis as well as mRNA expressing the classical antigen.

mRNA Vaccine for Active Immunotherapy

mRNA for Passive Immunotherapy

Two major types of mRNA vaccine have been utilized against infectious pathogens and cancer:

For passive immunotherapy, mRNA prepared by in vitro transcription (IVT) is
increasingly appreciated as transient carrier of genetic information translated into

Non-replicating mRNA Vaccine

protein in the cytoplasm. As a drug substance for delivery of recombinant proteins,
therapeutic application of mRNA combines several advantages:

RNA synthesized by in vitro transcription using a RNA polymerase and template DNA that
encodes the antigen of interest.
Self-amplifying or replicon RNA vaccines
Most used self-amplifying mRNA (SAM) vaccines are based on the alphavirus, where the
genes encoding the RNA replication machinery are intact but the genes encoding the

 mRNA harbors inherent safety features
 mRNA allows supplying proteins that are difficult to manufacture
 mRNA offers extended pharmacokinetics for short-lived proteins
 mRNA does not require a nuclear phase for activity

structural proteins are replaced with the antigen of interest. It enables a large amount of
antigen production owing to intracellular replication of the antigen-encoding RNA.
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 mRNA may prolong the availability of effector molecules

 mRNA for Genetic Diseases
The mRNA is the key link in the process of translating genetic information
encoded in DNA into instructions that are used by cells to produce the proteins
needed to carry out essential cellular functions. Most genetic diseases are
caused by DNA mutation and result in the transcription of defective
instructions which further lead to the abnormal protein production. Creative
biolabs is able to provide the one-stop mRNA therapeutics development
service for various types of genetic diseases caused by protein or gene
dysfunction. We can help our clients design and synthetic mRNA encoding
natural, functional proteins that replace defective or missing proteins. Through
the successful production and administration of desired proteins, the mRNA
therapeutics is broadly applicable for the treatment of multiple diseases.

Advantages of mRNA for genetic diseases:
 No potential risk of infection or insertional mutagenesis to restores gene expression

 The mRNA does not need to enter the nucleus for translation

 Enables the treatment of a wide range of rare and non-rare diseases

 By introducing a specific mRNA, the physiological state of the cell is not altered

 Half-life adjustable and drug-like properties

 The introduced mRNA is translated by the cell’s own translational machinery

 The protein synthesis can be controlled directly without intervening in the human genome
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under physiological conditions.

 mRNA for Protein Replacement Therapy
Protein replacement therapy is a method for treating

Different Protein Replacement Strategies

diseases and disorders via the supplement or replace
a protein in patients in whom that particular protein is

Strategy

Advantages

Disadvantages

Recombinant Protein

Fast delivery of paracrine factors

Unstable and short half time

Protein levels can be controlled

Unable to deliver intracellular proteins,
repetitive administration

High and transient delivery, low
immunogenicity

Not usable for long-term expression of
protein

Stable and no genomic integration

Unsuitable for genetic and chronic
conditions

High level of protein expression for
long-term

Genomic integration, uncontrolled protein
expression

Cell-specific gene expression

Neutralizing antibody, side effects

deficient or absent. Historically, different gene therapies
strategies based non-viral and viral vector approaches
have been used for protein replacement. However, these
methods have proved inefficient due to insertional
mutagenesis, a short half-life, a poor transduction
capacity and production of neutralizing antibodies. By

Modified mRNA

contrast, mRNA therapeutics as a protein replacement
tool with no risk of insertional mutagenesis are highly
promising for the treatment of various human disorders.
Creative Biolabs is a leading life science service provider
that has the capability to provide one-stop mRNA service
platform for protein replacement therapy. From the
foremost project design to the final data
interpretation, we implement strict inspections and
validations on each and every step.
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Viral Vector

 mRNA Pharmacology Optimization
Creative biolabs is also able to provide mRNA
pharmacology optimization services for our global
customers. Based on the outstanding expertise and

 5’-Cap modification

 Poly (A) tail modification

 5’ and 3’ UTR modification

 Whole IVT mRNA process

 Coding region modification

 Separation and purification

rich experience, we offer a range of technologies to
improve the pharmacological aspects of mRNA,
including the structural modifications for tuning
mRNA pharmacokinetics, immunogenicity
modulation and effective mRNA delivery. Our
service can be designed to meet your special needs
if you have any requirements.

Immunogenicity Modulation
As an exogenous gene with immunostimulatory properties, mRNA may be beneficial or
harmful for treatment and we provides several strategies to modulate immunogenicity.
 IVT mRNA purification

 Nucleosides modification

 Adjuvant Addition

Effective mRNA Delivery
 Naked mRNA
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 Viral Vector

 Non-viral Vector (LNP, DCs)

One-stop mRNA
Pharmacology Optimization

Structural modifications for tuning mRNA
pharmacokinetics

Areas of Expertise
Our Capabilities
 mRNA for Therapeutic Antibody Therapy
The purified mRNA from in vitro transcription (IVT) has been widely used for the study of mRNA-based antibody
expression. Through the delivery of antibody coding mRNA to the target cells, the therapeutic protein is expressed by
the cells’ own translational machinery, and finally trigger the desired therapeutic effect. Creative Biolabs has established
the advanced mRNA platform for therapeutic antibody therapy and we can provide the design and synthetic of mRNA as
well as efficient assessments. Our experienced experts will help you design the program that best meet your purpose

Antibody Formats

and expedite your mRNA-based antibody therapy to clinical trials.

mRNA-Based Antibody Treatment Workflow
• Protein

• Intrabodies

• Toxin & Tumor

• Secreted scFvs & antibody

• Bacterium & Virus

• CARs

Selection of target-

Design and

Administration

specific antibody

manufacturing of

and specific protein

antibody-encoding mRNA

expression

Antibody-mediated
effect

• Target inactivation
• mRNA

• Opsonization & Inactivation
• Target killing
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 mRNA for Regenerative Medicine
The progress in mRNA technology has led to development of methods to control

mRNA Applications for

Regenerative Medicine

cellular processes and precisely direct cellular reprogramming has revolutionized
regenerative medicine. The mRNA‐based method showed significantly higher efficacy
for reprogramming somatic cells to pluripotency compared with transitional
approach. Based on the advanced regenerative medicine platform, Creative Biolabs
is able to help our clients choose the most efficient and straightforward mRNA‐based
strategy and protocol for tissue engineering and regenerative medicine research. We
also provide multiple delivery methods for cell and organ‐specific targeting,
particularly the non-viral technologies for intracellular delivery.

 mRNA delivery for iPSC reprogramming
 mRNA-directed cell differentiation and tissue regeneration
 mRNA delivery to control stem cell secretome
 mRNA applications for cytoprotection and angiogenesis
 Cas mRNA delivery for xenotransplantation
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mRNA Products

2

CatLog

mRNA-Related Products

Reagents for mRNA delivery






Ionizable Lipids, Cationic Liposome, Polymers, Dendrimers
Cell-Penetrating Peptides (CPP), Protamine
Nucleofection reagents
Self-assembling polyplex nanomicelle

Nucleotide products for
mRNA research




Nucleosides, Nucleotides, Protective Nucleosides
Phospholipidides, Succinates, Dyes & Quenchers

Enzymes for mRNA research







mRNA Polymerase
Rnase & Inhibitors
mRNA Ligase
mRNA Reverse transcriptase
mRNA Capping

mRNA Kits





mRNA Isolation Kit
mRNA Purification Kit
ARCA-capped mRNA synthesis Kit

Others





Genome editing mRNA
Reporter gene mRNA
Growth factor mRNA

As a remarkable servicer in the mRNA production,
Creative Biolabs also provide ready-to-use and high
quality products for your mRNA development. A series
of stringent criteria are applied to implement quality
control of mRNA-related products in order to
guarantee reliability. Our products focus on but not
limited to the following aspects.
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Areas of Expertise Our Capabilities

Part of the products

Technologies & Supporting

3

Taking advantage of the mRNA platform, Creative Biolabs is also able to provide custom
technologies & supporting service to meet your special needs if you have any
requirements. We can conduct many tests to evaluate the mRNA therapeutic efficacy and
We will apply the rigorous criteria that have been established for study design,
performance, monitoring and documentation as well in order to generate reliable and
solid data for every research projects. The techniques & supporting provided in our
platform includes but not limited to the following categories.

Technologies

Supporting

TriMix Technology

PiggyBac Transposition system
Gene gun delivery of mRNA

LPR Technology

Electroporation of mRNA
Nucleoporation of mRNA
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Areas of Expertise Our Capabilities

have the capacity to satisfy our customers with timely and accurate compliance feedback.

Contact Us
State-of-art Technology Platforms · Available in Flexible
Scales · High-quality & Customized Services · Cost-saving
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THE BEST SOLUTIONS
FOR mRNA PRODUCTS & SERVICES

