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Growth Through Innovation

Through sales and support bases around the world, Sysmex has established a regional sales and support 
network which is optimized for each market. As a comprehensive diagnostics supplier headquartered in 
Kobe, Japan, we have created an integrated business which encompasses R&D, production, sales, and 
after-sales support to provide products and services to our customers in over 170 countries throughout the 
world. We manufacture reliable instruments in Japan under the most rigorous quality control procedures, 
and we conduct reagent production globally to ensure a sustainable supply of products to customers. We 
fulfill what we believe to be the manufacturer's responsibility in all aspects from sales to after-sales support 
and academic services to gain the confidence of each and every one of our valued customers around the world.



Sysmex acquired protein expression technology from Katakura Industries Co., Ltd., Research Institute of 
Biological Science, to provide a stable supply of protein for non-hematology reagents.  To reduce lot 
variability and contamination risk for workers, Sysmex developed a diagnostic reagent using recombinant 
protein produced in silkworm-baculovirus expression system.  To meet a growing demand from the 
pharmaceutical industry, Sysmex started a protein production service for drug research and development.  
ProCube recombinant protein production service was established in October, 2011.  ProCube's flexibility 
allows for a broad range of customer relationships, delivering customized solutions via direct sales, 
partnerships and collaborations.

ProCube - Our History

ProCube Biotechnology Center
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1985 Jun S. Maeda et al., published first use of baculovirus vector in silkworms 
(Nature, 315, 592-4) 

Katakura Industries started KaikoExpress, a silkworm-baculovirus 
protein production service

ISO 9001: 2008 certified

Established ProCube Biotechnology Center at the Sysmex Research 
and Development Center in Kobe

Rebranded Kaiko Express protein production service as ProCube

Transfer of Katakura Industries Co., Ltd. Research Institute of Biological 
Science to Sysmex Corporation

ProCube Biotechnology Center was established on November 1, 2012, at the Sysmex Research and 
Development Center in Kobe to expand protein production capacity. 
This production facility is a Biosafety Level 2 (BSL-2), 1,100 square meter (12,000 sq ft), laboratory 
that specializes in recombinant protein 
expression and purif ication using 
silkworms. With the completion of this 
facility, we are able to produce over 
1,000 different types of protein per year.

Find out more at:



Why ?
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Expression System Comparison

We match the strength of recombinant technology with the power of a living insect host to produce high quality 

protein.  We express protein using a living silkworm as a host expression system.  This in vivo technique offers 

several distinct advantages over traditional insect cell culture systems.  

The Power of Nature - Protein Expression in Silkworms

The silkworm offers a cellular environment that is naturally heterogeneous which offers a higher probability of expressing than 
traditional homogeneous insect cell culture. Posttranslational modifications are similar to mammalian cells.  Coupled with our 
patented cysteine protease gene defective (CPd) baculovirus that inhibits fragmentation of target protein and increases yield 
three times more than a wild type baculovirus, the silkworm overexpresses difficult proteins, such as GPCRs and multi-subunit 
proteins easily.

Difficult proteins with higher yield Express Your Protein In vivo

Silkworms are like very compact single-use bioreactors. Our protein production capacity is not limited by space or number 
of proteins. We utilize hundreds of bioreactors simultaneously. ProCube is ideal for processing several lots of multiple 
proteins or many variants of the same protein target in parallel for structure-based drug discovery or HTS.

We use hundreds of bioreactorsMulti-parallel Protein Expression

Once the yield per silkworm is determined, we scale linearly to meet your needs. We only need to increase the number of 
silkworms to reliably adjust to your scale.  There is no need to adjust MOI like other baculovirus expression systems require.  

Reliably adjust to research needs in real-timeScalable Production System

We accelerate your research by expressing proteins in only six days after infection. Our disposable bioreactors eliminate 
downtime required to sterilize bioreactors between customer orders.  And since there are no major changes with 
upstream and downstream processing between Trial and Manufacturing phases, we can deliver your protein faster.  
Once we establish a protocol for your target protein, we can provide repeat orders in as little as two weeks.

We speed up your researchExpedited Turnaround Time
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ProCube takes the customer’s gene of
interest (GOI), either as a plasmid or 
gene fragment, and constructs a transfer 
vecter with customer’s GOI inserted.

The recombinant transfer vector is 
co-transfected with the baculovirus 
DNA into the BmN cells. 
Recombinant viruses appear after six 
days in the media. 

ProCube uses a sterile syringe to manually 
inject a larva or pupa. ProCube harvests 
the hemolymph (larva) or tissue (pupa) 
after six days incubation. Then we filter and 
centrifuge the extract in order to obtain 
soluble fractions.
After separation we purify our customer’s 
target protein using a variety of standard 
chromatography columns.

5

Recombinant protein 

Baculovirus DNA
solution

BmN cells

Inject recombinant baculovirus into silkworm larvae or pupae

Recovery of recombinant protein from infected silkworm larvae or pupae

Infected BmN cells

Recombinant baculovirus

Construction of the Recombinant Transfer Vector

PCR or
cutting off

Baculovirus DNA (Linearized)
Recombinant
transfer vecter

Recombinant 
transfer vecter 
solution

Target gene
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Co-transfectionStep
2

Production of the Recombinant ProteinStep
3
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Cloning vector Transfer vector

Baculovirus DNA (Linearized)

BmN cell
Recombinant
transfer vecter

Homologous
recombination

Baculovirus

Polyhedrin gene
Polyhedrin Multi-cloning
promoter site

Find out more at:

Protein Production



≤29 kDa
30-49 kDa
50-69 kDa
70-89 kDa
90-109 kDa
≥110 kDa
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Protein Expression Comparison

Snapshot of Proteins Expressed in SBES

These protein expression results are from 100 proteins of which their function was known. Our Silkworm-Baculovirus Expression 
System (SBES) had the highest expression rate compared to other expression systems with an expression rate of 97%.

Here is a snapshot of over 1,500 proteins we have expressed for customers, highlighting protein types, localization, molecular 
weight and gene source.  

1 New Energy and Industrial Technology Development Organization (NEDO):  Protein Functional Analysis and Application Project

ProCube’s SBES

Protein Types Molecular Weight

Localization Source

Expressed Not expressed

E. coli E. coli Cell-free System Insect Cell Line (Sf9)

We have expressed over 2,000 proteins as a contract research organization and nearly 6,000 proteins for a 

Japanese government project  since 2000.1

Enzyme
Protease
Kinase
Cytokine/hormone
Receptor
Receptor
 (multi-transmembrane domain)
Channel/transporter
Transcription factor
Viral protein
Others
Unknown

Secretory protein 
Intracellular protein
Integral membrane protein
Nuclear protein
Others

Mammalian
Human
Virus
Insect
Bacteria/yeast
Plant
Other eukaryotic organism
Unknown
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Expression and Purification Examples

Membrane Protein Expression

We have expressed over 3,000 membrane proteins. We have expressed membrane proteins with seven transmembrane domains or 
less with an expression rate over 93%. GPCR expression rate was over 85%.

Silkworms effectively overexpress your target protein.  Average protein yield ranges from 10 µg to 1 mg per silkworm after purification.  

Number of Expression Attempts
Number of Expressed Proteins
Success Rate
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Individual results may vary

Protein Expressed in Pupae Source Localization Mol Wt  Yield

Membrane protein (8 transmembrane domains) Human Membrane 77 kDa 0.03 mg/pupa
Insect protein (Enzyme) Insect Intracellular 65 kDa 1.3 mg/pupa
p38MAPK Human Cytosol 38 kDa 0.8 mg/pupa
2’-5’OA Synthetase Avian Intracellular 50 kDa 0.5 mg/pupa
Viral protein Virus

-

Cytosol 59 kDa 0.1 mg/pupa
Phosphatase Human Cytosol 49 kDa 0.5 mg/pupa
Lactate dehydrogenase
Nuclear protein 

Human Cytosol 37 kDa 0.5 mg/pupa
Intranuclear 36 kDa 0.6 mg/pupa

Protein Expressed in Larvae Source Localization Mol Wt  Yield

IFNβ Murine Secretory 18 kDa 0.02 mg/ml*
IFNγ Bovine Secretory 20 kDa 0.2 mg/ml
Interleukin-18 Swine Secretory 22 kDa 0.2 mg/ml
Interleukin-13 receptor alpha ECD** Human Secretory 60 kDa 0.2 mg/ml
Fc receptor ECD Human Secretory 44 kDa（monomer)

400~600 kDa（oligomer)

0.9 mg/ml
Chymase Human Secretory 27 kDa 0.03 mg/ml
Adiponectin Human Secretory 34 kDa（monomer) 0.02 mg/ml

Microbial protein Bacteria Secretory 15 kDa 0.2 mg/ml

Find out more at:



ProCube Biotechnology Center
To start your order, visit us at:

Our Promise
We are committed to using our unique technology and robust 
experience to deliver personalized solutions.

We provide peace of mind with routine status updates and shipping your protein anywhere 

in the world with our preferred couriers. We are committed to international quality 

standards and are ISO 9001:2008 certified.  Several of our technologies are patented.       

All of our expression and purification protocols are created by PhD-level scientists.  

We focus on quality

We usually confirm protein expression in four weeks and scale-up and ship in as little 

as two weeks. Over ten years of experience allows for quick troubleshooting and 

expedites our turnaround time for even the most challenging proteins.

We value your time

Expression, purification and optimization protocol options are completely modifiable 

to suit your needs with quantities up to one gram. Work directly with our scientists 

to create a customized solution.

You are in control

Quality

Time

Flexible

JP:Patents No. 3090586
No. 5307716

US: No. 5753220
No. 8536302

International: No. WO2009/028531

PRO3EN-201410 （Ⅲ）

ProCube Biotechnology Center
Tokyo Office

1-1-2 Murotani, Nishi-ku, Kobe 651-2241, Japan　　 Tel +81（78）991-2212　Fax +81（78）992-1082
1-2-2 Ohsaki, Shinagawa-ku, Tokyo 141-0032, Japan　Tel +81（3）5434-8556　Fax +81（3）5434-8557

Tel +81（78）991-2212 E-mail procube.japan@sysmex.co.jp

Head Office 1-5-1 Wakinohama-Kaigandori,Chuo-ku, Kobe 651-0073, Japan　




