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Recombinant Proteins

Gene Cloning

Transfection into Eukaryotic or
Prokaryotic cells

Purification
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Gene M odifications
Site - Directed M utagenesis
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Structure - Function
Glycoprotein Hormones
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* Glycoprotein hormones mechanism of action




¥ Glycoprotein Hormone Subunits
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-No effect on the assembly of subunits
-No effect on receptor binding

-No effect on in vitro bioactivity
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Designing New Analogs

Follicle-Stimulating Hor mone

- Used for stimulation of follicular
development in women

- Injected daily




¥ Designing New FSH Analog

hFSH Gene
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EPO isProduced in the kidney

Glycoprotein hormone involved with
growth and development of mature
red blood cells from erythrocyte
precursor cells.
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EPO has a wide clinical use;

Several forms of anemia, including
those assoclated with renal failure, HIV
Infection, blood loss, and chronic
disease.

- EPO Injected three times/week
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EPO Market

¢ Treatment for chronic dialysis patients
estimated between $8,000 and $10,000
per patient per year

eMarket volume of its usage worldwide
estimated at around $6 billion per year




¥ Designing New EPO Analog

hEPO Gene hCGB Gene
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hEPO Gene
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EPO cDNA
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CONA SE

ACCAGATCTACCGGT CATCATGEEGEGT GCACGAATGT CCTGCCTGECTGTGECTTCT
CCTGTCCCTTCTGI'CGCT CCCT CT GEECCT CCCAGT CCTGBECGCCCCACCACGCCT
CATCTGTGACAGCCGAGT CCTGGAGAGGTACCT CTTGGAGGCCAAGGAGGCCGAGAA
TATCACGACGGEECTGI GCTGAACACT GCAGCT TGAATGAGAATATCACTGT CCCAGA
CATCAAAGT TAATTTCTATGCCT GGAAGAGGAT GGAGGT CGEGCAGCAGGECCGTAGA
AGT CTGGCAGGECCT GECCCT GCT GI CGGAAGCT GT CCTGCGEEEECCAGGCCCTGI T
GGT CAACT CT TCCCAGCCGT GGGAGCCCCT GCAGCT GCATGT GGATAAAGCCGT CAG
TGGCCT TCGCAGCCTCACCACT CTGCT TCGGEGECT CTGGEGAGCCCAGAAGGAAGCCAT
CTCCCCTCCAGAT GCGECCT CAGCTGCTCCACT CCGAACAATCACTGCTGACACTTT
CCGCAAACTCTTCCGAGT CTACTCCAATTTCCTCCGGEGAAAGCT GAAGCTGTACAC
AGGEGAGECCT GCAGGACAGGEEGACAGAT CCTCT TCCT CAAAGGCCCCT CCCCCGAG
CCTTCCAAGT CCATCCCGACT CCCGEEEECCCT CCGGACACCCCGATCCTCCCACAATA

AAGGTCTTCTGGATCCGCACTCTGGAGGT
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Plasnid
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¥ Receptor Binding
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|n vitro Bioactivity

Megative contral

EPC-Recombanant

Fig. 6. BFU-E colonics stmulated by EPO analogs, Purified cells from human peripheral
blood were mcubated for 20 days. BFU-E colonies were identified by microscopic
examination and photographed,
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EPO - long acting

Bind with high affinity to hEPO receptor

Thehalf —lifeis 2-3 times higher than
EPO-WT
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Summary

O- linked oligosaccharides have norolein
receptor binding and in vitro bioactivity
of the hormone

Ligation of the CTP to different proteins,
resulted in increasing of the in vivo half-
life and bioactivity.




* Structure-Function of hTSH

a Subunit S I R

hTSHB Ssununit 1




% Carbohydrate Recognition
Signal

N-linked Oligosacharides
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hTSH Variants
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X hTSH Mutants

Expressed in CHO Caélls

Bioactivity was detected by measuring the

ability of the hTSH to stimulate cAMP
formation and T3 secretion from cultured

human thyroid follicles.
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hTSH Mutants

Reduction in the protein secretion
No effect on receptor binding

Reduction in biological activity




% hTSH Single Chain
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hTSHB Gene
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X hTSH Single Chain
Expressed in CHO cdlls

Bindsto TSH Receptor in high
affinity aswill asthe TSH-W'T

Biologically active




X hTSH — Single Chain Variants
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* Secretion of TSH variants
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¥ Receptor Binding TSH (M utants)
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|n vitro Bioactivity
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|n vitro Bioactivity
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X¥G-protein cellular responses:

First messenger

( ) signal molecule
\,_J (such as epinephrine)

v G protein
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HKBiological activity of hTSH variants in

the presence and absence of forskolin
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* cellular responses:

First messenger

(_-:} Signal molecule
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3 In Vivo - Competition (a,,)
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¥ Summary

‘nTSH a and f subunits, encoded as single
chain, retain a  biologically active
conformation similar to that of the
heterodimer

*The N-linked oligosaccharide units are not
important for hTSH receptor binding.

« However, N-linked oligosaccharide play a
dominant role in signal transduction of

hTSH




¥ Conclusions

Ligation of the CTP cassete geneto
different proteins, could be an
Interesting strategy for increasing
the Iin vivo half-life and Iin wvivo
bioactivity




* Conclusions

Deletion of the N-linked
oligosaccharides from TSH
resulted in partial antagonists of
TSH and TSI at the level of the

receptor binding site.
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Technion-Incubator, Haifa

Focused on enhancing the
potency and longevity of short
half-life proteins with strong
business potential.
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