


EXPRES2ION BIOTECHNOLOGIES 

•  Founded in 2010 in Copenhagen, Denmark 

•  A CRO spin-off from Affitech A/S 
 
•  Proprietary technology platform for production of 

proteins based on Drosophila S2 insect cells 
 
•  > 10 years experience with S2 cells from research to 

GMP production for human clinical trials 



OUR FOCUS 

•  100% focus on Drosophila S2 cells 

•  Vector and cell line development  

•  Upstream process development 

•  Small-scale Protein production 

•  Process Transfer to CMOs for GMP production 



AIM  

•  Introduce	  the	  Drosophila	  S2	  system	  as	  a	  
complement	  to	  the	  Baculovirus	  system	  

	  
•  Make	  the	  S2	  system	  available	  to	  academic	  
centers	  for	  free	  



A COMPLETE PROTEIN EXPRESSION 
SYSTEM 

•  >10 years 
experience with 
Drosophila S2  

•  Vaccine clinical trials 
up to Phase II 



DROSOPHILA S2 INSECT CELLS 
•  Derived from the late stages of Drosophila melanogaster (fruit fly) embryos  

(Schneider, 1972) 

•  Doubling times of 18-24 hrs (both serum-containing and serum-free 
medium) 

•  Cell size: 9-10 µm in diameter 

•  Grow well between 5 and 140E6 cells/ml in suspension 

•  Grow at 23ᵒC to 27ᵒC 

•  Very robust 

 



LITERATURE	  EXAMPLES	  OF	  S2	  EXPRESSED	  
PROTEINS	  

Family	   S2	  Produced	  

Se
cr
et
ed

	  

AnH-‐angiogenic	   EndostaHn,	  CanstaHn	  

Cytokines	  &	  growth	  factors	   VEGF,	  IL5,	  IL12,	  EPO,	  RANKL,	  TNF,	  lymphotacHn	  

Enzymes	   Sea	  raven	  type	  II	  anHfreeze	  protein	  

Plasma	  proteins	   Human	  transferrin	  

Monoclonal	  anHbodies	   IgG,	  IgM,	  scFv,	  Fc,	  chimeras	  &	  Fab	  fragments	  

Vi
ra
l	   Viral	  Proteins	   JEV,	  rabies	  virus,	  West	  Nile	  virus,	  Influenza,	  Dengue	  fever	  

Virus	  like	  parHcles	   JEV	  glycoprot	  (E),	  HIV,	  Rotavirus	  

Co
m
pl
ex
	  su

rf
ac
e	   Receptors	   CD23*,	  EGFR*,	  Her2*,	  ADAM33*,	  glucagon	  rec.,	  MHC	  

class	  II	  I-‐Ed	  

Integrins	  &	  related	  receptors	   αIIbβ3,	  suPAR	  

GPCRs	   D1	  and	  D2	  dopamine	  receptors,	  human	  mu	  opioid	  
receptor,	  IL-‐5	  receptor	  α,	  chemokine	  CxCR3,	  CXCL11	  
receptors	  

*soluble versions 



FURTHER EXAMPLES OF S2 EXPRESSED 
PROTEINS 

“Following drug selection, a polyclonal S2 cell 
line can be induced to express on the order of 
2 to 100 pmol/mg membrane protein for G-
coupled protein receptors, 4000 to 100,000 
sites/cell for other membrane receptors and 3 
to 35 mg/liter for soluble and secreted 
proteins.” * 
 * Protein Expression in the Drosophila Schneider 2 Cell 
System,  Current Protocols in Neuroscience, John A. Schetz, 
Eswar P.N. Shankar, 2004 
 



Proteins	  expressed	  by	  ExpreS2ion	  



IMPROVED YIELDS 
 

*Adaptation to individual media were performed 
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QUICK TO PROTEIN AND STABLE PROCESS 

Week	  1	   Week	  3	   Week	  6	  

Transfection 

1st screening of protein  
candidates 

Stable polyclonal cell line 
- High stability  

Purified protein 
candidates from 
bioreactor 

3-‐4	  Weeks	  
High density 
frozen cell 
lines 



BENEFITS of S2 SYSTEM 

•  Increased yield 

•  Protocols for large-scale production 

•  Including  Perfusion processes 

Compared to 
other S2 systems 

Compared to 
Baculovirus insect 
cell systems 

•  Non-viral, Non-lytic 

•  More homogeneous product 

•  High reproducibility and consistency between 
batches 

•  Potential for Higher yield 

•  Long-term stability of frozen cell stocks 



More	  homogeneous	  product	  

BEVS: Baculovirus Expression Vector System 

Effect of different harvest time points Consecutive days of harvest  
from a bioreactor  running perfusion 



High-throughput protein 
expression in Drosophila S2 cells 

•  Robust	  cells	  and	  increased	  expression	  allows	  growth,	  
transfecHon	  and	  expression	  tesHng	  in	  1ml,	  96	  well	  format	  

	  
•  Fast	  scale-‐up	  for	  selected	  proteins	  for	  structure	  and	  

funcHonal	  studies	  



Take-‐home	  messages	  

•  Complementary	  system	  to	  Baculovirus	  for	  
structure	  and	  funcHonal	  studies	  

•  Opportunity	  to	  further	  improve	  hit-‐rate	  for	  
complex	  proteins	  

•  PotenHal	  yield	  and	  consistency	  advantages	  for	  
secreted	  proteins	  



QuesHons?	  



GLYCOSYLATION 

Insect (S2) 

CHO 

Human 
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+2 N-Glycosylation +1 N-glycosylation 

N-glycosylations found in RANKL based on MALDI-TOF analysis 
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 - 5 different Mw’s 


