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The Spectrum of Opportunities

wide-ranging, ever-changing 
infectious disease threats

 Emerging Infectious Diseases

 Antibiotic resistant

 Neglected Tropical Diseases  

 Industry and Trans-boundary animal 
diseases 

 BioDefense to protect military,  
civilians, animal and plants  
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Emerging Infectious Diseases
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The commitment to global health manifests 
itself through a unique research and 
development models that leverages creative 
partnerships among universities, global 
healthcare companies, and not-for-profits. 
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Nearly 400 Medicines and Vaccines in 
Development to Fight Infectious Diseases

"Super Bugs" and Bioterrorism Agents among the Targets

• Critical challenges remain in the centuries-old 
battles against infectious diseases, particularly 
as bacteria and viruses mutate and as the 
threat of bioterrorism grows.

• Responding to this need, America's 
biopharmaceutical research companies this 
year have 395 new medicines and vaccines in 
the pipeline to fight infectious diseases. 

• All 395 are in later stages of development, 
meaning in clinical trials or under Food and 
Drug Administration (FDA) review.5



Antibiotic resistance 
Antibiotic resistance is an increasingly serious public 

health problem: resistant bacteria have become a 
World Wide everyday concern in hospitals across 

6

0

10

20

30

2002 2003 2004 2005 2006 2007 2008

Pr
op

or
tio

n 
of

 re
si

st
an

t i
so

la
te

s 
(%

)

Penicillin-non susceptible S. pneumoniae (EU pop.-weighted average)

Erythromycin-resistant S. pneumoniae (EU pop.-weighted average)

Fluoroquinolone-resistant E. coli (EU pop.-weighted average)

Third-gen. cephalosporin-resistant E. coli (EU pop.-weighted average)

Trends in antibiotic resistance (invasive infections), 2002-2008.  
Source: European Antimicrobial Resistance Surveillance System (EARSS), 2009.





Superbug 007

 Motile gram negative organism 

 Belongs to the betaproteobactria lineage

 Multidrug resistant organism

 Large genome (7 Mb), many genes of unknown 

functions.







In silico metabolic modeling 
probable production of polyketides



Summary of new results

• 007 supernatant (strains 75, 2189) is active against 
CA-MRSA, Acinetobacter baumannii and KPC.

• 007 produce active antimicrobial compounds at 30o
C

but not at 37o
C. 

• The active compounds are heat resistant.

• The active compounds are proteinase K resistant.

• By fractionation of 007 supernatant, we discovered 
different activity of the large and small (<10 kDa) 
molecules.

• Taking together, we assume that the active 
molecules are not proteins. 



Technology Transfer Opportunities & Approach

Understand the Market:

A. The antibiotics market is less profitable than 
other, faster-growing therapeutic areas.

B. Antibiotics generated sales of US$46 billion in 
2012 globally, representing 46% of sales of anti-
infective agents (which also include antiviral 
drugs and vaccines) and 5% of the global 
pharmaceutical market. 

C. Annual growth of 4% over the past 5 years, 
compared with a growth of 16.7% and of 16.4% 
for antiviral drugs and vaccines, respectively By 
comparison, global pharmaceutical sales for 
2012 are estimated at US$850 billion.13



Build Strategy for Innovation

• Building a Diagnostic Innovation Platform to 
Address Antibiotic Resistance. 

• Establishing a Drug Discovery Platform for 
Sourcing Novel Classes of Antibiotics as 
Public Goods.  

• Multiplexed Point-of-Care Test for Acute 
Febrile Illness.
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Our Strategy

 Early Stage University-Industry – Venture 
Capital partnerships .

 Library of Compounds.

 Value of clinical isolates.

High throughput screening assays  for 
bacterial resistance and compound 
activities.

Managing the Research via Industry eye.
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Our Strategy

We have partnered with a local  Venture 
Capital at an Early Stage

We have matched Funding from 
governmental Resources

We have signed an Option Agreement



17



18



19



20



21



22



23

Our Strategy

We have partnered   (Hutchison Whampoa 
(China), Hutchison China MediTech Limited, TOM 
Group, Hutchison Water, 

A Spinoff Company was established:
Hutchison Biofilm Medical Solutions Limited

We have signed an Licensing Agreement
With the new entity – operating in Israel.
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Neglected tropical diseases (NTDs) are a 
diverse group of diseases that thrive mainly 
among the poorest populations. 

The 17 NTDs prioritized by WHO are endemic 
in 149 countries and affect more than 1.4 
billion people.



25

An estimated 15 - 45% of short-term 
travelers experience a health problem 

associated with their trip. This percentage is 
higher in travelers to developing countries. 
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The neglected tropical diseases result from four 

different causative pathogens:

Helminth Protozoa
Cysticercosis/Taeniasis Chagas disease

Dracunculiasis (guinea-worm 

disease)

Human African trypanosomiasis 

(sleeping sickness)

Echinococcosis Leishmaniases

Foodborne trematodiases

Lymphatic filariasis Bacteria
Onchocerciasis (river blindness) Yaws

Schistosomiasis Buruli ulcer

Soil-transmitted helminthiases Leprosy (Hansen disease)

Trachoma

Virus
Dengue and Chikungunya

Rabies

http://www.who.int/entity/taeniasis/en/index.html
http://www.who.int/entity/chagas/en/index.html
http://www.who.int/entity/dracunculiasis/en/index.html
http://www.who.int/entity/trypanosomiasis_african/en/index.html
http://www.who.int/entity/echinococcosis/en/index.html
http://www.who.int/entity/leishmaniasis/en/index.html
http://www.who.int/entity/foodborne_trematode_infections/en/index.html
http://www.who.int/entity/lymphatic_filariasis/en/index.html
http://www.who.int/entity/onchocerciasis/en/index.html
http://www.who.int/entity/yaws/en/index.html
http://www.who.int/entity/schistosomiasis/en/index.html
http://www.who.int/entity/buruli/en/index.html
http://www.who.int/entity/intestinal_worms/en/index.html
http://www.who.int/entity/lep/en/index.html
http://www.who.int/trachoma/en/
http://www.who.int/entity/rabies/en/index.html
http://www.who.int/entity/taeniasis/en/index.html


Schistosomiasis
Facts & Figures

• 1851- Theodor Maximilian Bilharz

• Today- 260 million affected, in

74 countries, 

• 150m- symptomatic, 20m-

severe disease.

• 1 of 10 tropical diseases 

targeted by the WHO and world 

bank



Schistosoma Life Cycle
https://www.youtube.com/watch?v=kIwVRhvk2oM

https://www.youtube.com/watch?v=kIwVRhvk2oM


http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIy51M2XyccCFYJaFAodHMQG3g&url=http://www.the-travel-doctor.com/schistosomiasis.htm&ei=3vfeVYzSN4K1UZyIm_AN&psig=AFQjCNFu3PeJQDeGCIAdLKplC1Y8piP1pw&ust=1440762108391510
http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIy51M2XyccCFYJaFAodHMQG3g&url=http://www.the-travel-doctor.com/schistosomiasis.htm&ei=3vfeVYzSN4K1UZyIm_AN&psig=AFQjCNFu3PeJQDeGCIAdLKplC1Y8piP1pw&ust=1440762108391510


Schistosomiasis
The Need for Early Diagnostic

• Schistosomiasis, or bilharzia, is a common intravascular infection 
caused by parasitic Schistosoma trematode worms.

• Acute schistosomiasis, can present as fever, malaise, myalgia, fatigue, 
non-productive cough, diarrhoea , haematuria and right upper 
quadrant pain.

• Chronic and advanced disease results from the host’s immune 
response to schistosoma eggs deposited in tissues and the 
granulomatous reaction evoked by the antigens they secrete.

• S mansoni, S japonicum, S intercalatum, and S mekongi cause 
intestinal disease; S haematobium causes urinary disease

• Neuro-schistosomiasis is arguably the most severe clinical syndrome 
associated with schistosoma infection

• Preventive chemotherapy is with a single oral dose of praziquantel
40 mg/kg 
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The Need for Early Diagnostic and Early Treatment
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3 Weeks 3 Month

Exposure
Early Inf. Late Inf.

Eggs 

detection

Serology

25% 35%

95%

SEROLOGY
Advantage

√  High sensitivity &  
specificity  (99% ?)

√  Early  detection

Disadvantage

√  Long standing Ab.

√  No correlation to  treatment



The Need for Early Diagnostic 
&   Early Treatment
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 The approach to diagnosis for returned travelers differs 
from the approach to diagnosis in endemic settings

 Diagnostic screening for schistosomiasis is warranted 
for individuals with freshwater exposure in endemic 
regions, even in the absence of symptoms.

 Molecular testing via polymerase chain reaction (PCR) 
is a promising qualitative diagnostic assay but thus far 
largely remains a scientific tool. PCR assays for stool, 
urine, and serum have been developed for diagnosis of 
schistosomiasis .

 Our Approach - miRNA as a diagnostic tool for 

Schistosoma infections and for disease  management.



Schistosoma miRNAs detection in  serum of infected humans

Infected human serum Healthy human serum

• Out off 24 samples we could detect schistosoma miRNAs in 18 (marked in red arrow the undetected 
samples).

• Samples #7, #14 and #19  market in blue arrow are of patients after treatment.

cercaria juvenile Adult



Adult
specific
miRNA

Development stage
species
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species
Female or male

Female 
specific
miRNA

Detection of  ‘adult’, ‘juvenile’  and female miRNAs  in patients serum    

Juvenile  miRNA (see slide 12)



Result   Summary

We have identified unique Schistosoma miRNAs in 
the different life cycle of Schistosoma .  

Schistosomal miRNAs in the secreted exosome can 
be detected

We have identified unique Schistosomal miRNAs in 
exosomes extracted from 200ml of infected human 
serum can be detected.  

Detection of Schistosomal miRNAs from exosomes is 
more sensitive and selective .

A unique detection kit for early diagnosis of 
Schistosoma and its treatment management is 
currently in development.
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