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 Founded in 2009

 A CRO committed to providing new drug discovery services

 > 80% clients are from USA, Europe, etc. 

 Four locations: Jiangyin, Wuxi，Shanghai, Boston 

 > 400 employees, more than a half employees are focusing on high-quality protein production

 Over 100,000 ft2 lab space

Biortus Biosciences Co., Ltd

2.5 hours drive northwest of Shanghai to Wuxi site
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Biortus Biosciences Co., Ltd
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Protein Expression Protein Purification Assay & Screening Structure Determination

You give us the gene sequence

We deliver protein structures
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World-leading commercial cryoEM platform
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State-of-the-art microscopes
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Up-to-date computing resources
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One-stop cryoEM service
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Gene Sequence

Protein 
Structure

• Provided by clients or produced at Biortus (preferred)

• Protein (MW > 65 kDa), the larger, the better

• Protein (1 kDa < MW < 65 kDa), antibody or binding partner

• Total volume: ~20 ul (in theory)

• Protein concentration 0.1-2 mg/ml (higher conc. for membrane proteins)

• Low salt (< 300 mM salt), low cryoprotectant concentration 

• From gene to structure -- usually 2 ~ 4 months



BIORTUS PROPRIETARY AND CONFIDENTIAL

Fast turn-around for cryoEM

12

Sample Screening

Vitrification Data Collection 

& Processing

Grid & Condition Screening

• Talos L120C & TF20

• Particle monodispersity & homogeneity

• Protein can be in-house or provided

• Vitrobot & Glacios
• Vitrification Optimization (Air-Water 

Interface)
• Grid Screening 

2 – 4 weeks

2D Classification for 3D structures

• Titan Krios G4
• Orientation preference
• Conformational vs Compositional Heterogeneity

Negative Stain Reconstruction

Global Resolution Milestones
• Initial: 3.5 Å or literature resolution
• 3.0 Å
• Atomic
• Ligand binding region may be higher
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Superior data quality of Biortus cryoEM
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Tyr

1.5Å

Phe
 Biortus is the provider of high-quality Apoferritin (standard protein sample for cyroEM) for

Thermo Fisher Scientific
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Resolution revolution @ Birotus (千靶万苗)
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ABCC4
150 kDa

2.20 Å

ABCB11
150 kDa

2.33 Å

Tetrahymena ribozyme
125 kDa

2.17 Å

ABCG2
145 kDa

2.43 Å

ABCC2
145 kDa

2.43 Å

GABAAR β3
200 kDa

2.14 Å

SLC1A5
170 kDa

2.53 Å

hERG
360 kDa

2.56 Å

GLP-1R + agonist
130 kDa

2.53 Å

GLRA3
230 kDa

1.82 Å
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First-ever-seen high-res structure – GLRA3
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Representative densities

90°

• First cryoEM structure of GLRA3

• Most amino acid side chains are clear

• ~500 water molecules are resolved

• EMD-61518

A284-G302 Y312-A335 V70-G82 D130-H142

TMD

Water molecules
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First-ever-seen high-res structure – ribozyme
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• Highest resolution structure of Tetrahymena Ribozyme

• Nature’s map:  ~ 300 H2O, ~ 40 Mg2+, 2.2-2.3 Å

• Biortus’s map: ~ 500 H2O, ~ 50 Mg2+, 2.17 Å

A: 304

U: 305

A: 306

H2O

Mg2+

Mg2+

Mg2+

H2O
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Holy grail challenge – PROTAC (TPD)
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 Biortus has a comprehensive set of tools/capabilities/reagents in the TPD field.
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Holy grail challenge – GPCR
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Expression Solubilization Purification SEC

Freezing            Screening             Data collection           Image processing & Reconstruction

Titan Krios G4: 

GIF/K3/Phase plate

Glacios: 

Falcon 4

GPCR G proteins

Ligand

Complex formation Negative stain

From protein to structure: 1~4 weeks

General Workflow of GPCR projects
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Holy grail challenge – GPCR
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 Active conformation – agonist bound  Inactive conformation – antagonist bound

 Biortus has a wide range collection of GPCR proteins.
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Epitope Mapping Service at Biortus
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Digestion 

Incubation 

Ag

Fab Ag-Fab complex

Negative Stain  

Cryo-EM  

FabFab

Binding 

Interface

Fab1 Fab2

3D Reconstruction

Micrograph 2D Classification

Epitope mapping Map based modeling 

Q397

D398

Q400

R99

T59

N52

Quick Assessment

High Resolution Data

General Workflow of Ag/Ab structure determination by TEM
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Epitope Mapping Service at Biortus
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Examples of Epitope Mapping
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Publications/acknowledged
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Non-stop innovation – Fab/VHH-based development
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145 kDa 24 kDa

Ag

60 kDa200 kDa

VHH

VHH

VHH

Fab

20 kDa

Ag

14 kDa

VHH

Ag

Fab
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Non-stop innovation – Fab/VHH-based development
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What is MicroED?

• MicroED (Microcrystal Electron Diffraction) is a electron diffraction technology that enables fast, and high-
resolution structure determination of microcrystals.

Electron microscope

e-
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Crystal Detection Sample 
Preparation

Data 
Collection

Structure 
Solution

1– 10 days

MicroED: our general workflow

• Talos F200C & Glacios
• Automatic data collection

• 5-10 mg powder is optimal
• Crystal size >200 nm is sufficient

• PLM/XRPD
• Recrystallization 

available

• Absolute configuration determination
• Structure confirmation from ambiguous 

deduction
• Crystal form identification (API/final 

product)
• Impurity structure determination
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MicroED applications in organic molecules  
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Characterization of drug delivery systems
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Cryo-EM characterization

150x

8,500x

73,000x

Exposure

Square

Hole

Support Film

Ice Contamination

LNP particles
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Size distribution analysis using cryo-EM
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Membrane thickness 

Membrane
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Business Model
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Fee for Service (FFS)

• Specific project proposal

• Services needed must be outlined 

• Milestone payments 

• Generally, for fixed needs

• Specified deliverables for final product

• CDA/NDA, MSA and Quote required for each FFS

Full time Equivalent (FTE) 

• Project proposal is more flexible

• Adaptable project services

• Monthly payments

• Generally, for more exploratory work

• Detailed technical development included in deliverables

• Simpler paperwork (contract extensions/renewal) 

Our Standard of Care: 

 Dedicated Project Managers

 Transparent and frequent communication at weekly/biweekly/monthly TCs 

 Excellent service 
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FAQ
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Q: What is the timeline of gene to structure for single particle?

A: ~2 to 3 months. 

Q: I have protein sample ready, how long will it take to get the structure?

A: 2-3 weeks. 

Q: How long will it take for microED to determine a small molecule?

A: ~3 days. 



For custom: info@biortus.bio

For off-the-shelf: order@biortus.bio

Thanks!

mailto:info@biortus.bio
mailto:order@biortus.bio

