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1. Informational Spectrum Method (ISM)

2. IS correlates with interacting profile, biological 
properties of proteins

3. Mutations which change IS of protein also affect its 
interacting profile, biological properties

Sequence Numerical 
Presentation

Informational 
Spectrum
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Leu 0.0000 Tyr 0.0516
Ile 0.0000 Trp 0.0548
Asn 0.0036 Gln 0.0761
Gly 0.0050 Met 0.0823
Glu 0.0057 Ser 0.0829
Val 0.0058 Cys 0.0829
Pro 0.0198 Thr 0.0941
His 0.0242 Phe 0.0946
Lys 0.0371 Arg 0.0959
Ala 0.0373 Asp 0.1263



The schematic presentation the ISM-based 
phylogenetic algorithm



https://www.cdc.gov/flu/professionals/vaccination/effectiveness-studies.htm

The effectiveness of vaccine in the flu 
season 2004-2005 in USA- retrospective 
analysis



The ISM phylogenetic tree for H3N2 viruses isolated during the peak of the 
flu season 2005 (GISAID, January 2005)



The effectiveness of vaccine in the flu season 
2014-2015 in USA- retrospective analysis



The phylogenetic analysis of HA1 from 2,379 H3N2 viruses 
collected in Europe and North America from January 2014 to 
February 2015



The observed high efficacy of vaccine against H3N2 in the flu 
season 2015-2016 in USA was predicted in September 2015
[Frontiers Microbiol 2015; doi: 10.3389/fmicb.2015.01456]



The ISM-based phylogenetic tree of HA from human H3N2 influenza 
viruses collected in Australia from July to September 2017 suggesting 
the low effectiveness of vaccine in Australia in the flu season 2017



The ISM-based phylogenetic tree of HA from human H3N2 
influenza viruses collected in US from July to September 2017



The vaccine effectiveness predicted on the base of data from Australian flu season 
2017 was 10% for the season 2017-2018 in USA (in red). 

[New Eng J Med, January 2018; doi: 10.1056/NEJMp1714916]
The observed vaccine effectiveness in 2017-2018 in USA against  H3N2 was 36% for all 
ages (in blue) and 56% for children.

The ISM-based phylogenetic analysis suggested the effectiveness of vaccine against 
H3N2 in USA for the season 2017-2018 similar to the one in the season 2016-2017
[F1000Research, November 2017; doi: 10.12688/f1000research.13198.1]





Prediction of the vaccine 
efficacy against H3N2 for the 
flu season 2018-2019 in USA



The ISM-based phylogenetic analysis 
of HA1 from human H3N2 viruses 
collected in USA from January to 
February 2018 suggesting the low 
vaccine efficacy during the flu season 
2018/2019. Vaccine viruses are 
marked with green asterisk

[F1000Research, March 2018; doi: 
10.12688/f1000research.14142.2]







Assessment of the vaccine responsiveness 
of pre-seasonal H3N2 viruses in Europe 

for 2017 and 2018 based on the ISM 
phylogenetic analysis



Thank you!
� Software used for ISM for flu is owned by 

BiomedProtection, LLC, Galveston, TX.


