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ABSTRACT

Vaccines work by mimicking disease agents and stimulating the immune system which in turn builds a defence
mechanism against the disease causing agents. Some of the vaccines contain a part of the disease causing agents
which are either weakened or dead. Apart from using vaccines only for viral infections, utilizing the same against
Cancers both as therapeutic and preventative has captured huge interest. The use of Cancer vaccines in cancer
therapies is called immunotherapy which is done either by specific cancer vaccine or universal cancer vaccine which
contain tumour antigens that stimulate the immune system which in turn initiate various mechanisms that terminate
tumour cells and prevents recurrence of these tumours. Hemophilus influanzae is a disease causing virus & here we
have done a brief study about the different antigens of the b strain of Haemophilus influenzae and compare them

using various bioinformatics tools to get the most effective antigen of the above mentioned strain.

Keywords: Heamphilus Influanzae, Antigenicity, Immunogenicity, epitope prediction.

INTRODUCTION

Haemophilus influenzae is an important
human-restricted Gram-negative bacterial
pathogen, which can cause severe invasive
disease, such as meningitis, sepsis, and
bacteremic  pneumonia in  susceptible
individuals. Some strains of H. influenzae
have a polysaccharide capsule representing
the major virulence factor and antigen of this
bacterial species. On the basis of the antigenic
properties, six serotypes of encapsulated H.
influenzae are distinguished (a, b, c, d, e, and
f), and there are also non-encapsulated or
nontypeable H. influenzae (NTHi).
Encapsulated strains exhibit a higher ability to
cause invasive disease because the capsule
prevents complement-mediated bacteriolysis
in the absence of opsonizing antibody. (1,2)
Normal individuals can carry H. influenzae in
their naso- and oropharynx, and the carriage
is considered as the major factor inducing the
development of natural immunity against the

pathogen, along with exposure to some cross-
reactive environmental antigens. The invasive
disease mostly affects young children (below
2 years of age), as well as the elderly and
immunocompromised  individuals.  One
particular serological variant, H. influenzae
serotype b (Hib), was the major cause of
bacterial meningitis in young children
worldwide before the conjugate Hib vaccine
became available in the late 1980s. Pediatric
vaccination against Hib has resulted in a
dramatic decrease in the incidence rates of
invasive Hib disease in all countries where the
vaccine has been included in the national
immunization programs. However, Hib
vaccination does not confer protection against
other serotypes of H. influenzae. .Until
recently, the significance of other serotypes of
H. influenzae in the etiology of invasive
bacterial infections has been largely
overshadowed by Hib. (3, 4) However, it is
obvious that other serological types of H.
influenzae besides Hib cause significant
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morbidity and mortality; moreover, their
prevalence appears to be increasing in the Hib
vaccine era. During the last decade, an
increase in the prevalence of infections
caused by NTHi has been reported
worldwide, suggesting strain replacement
following  elimination of Hib  from
populations with high Hib vaccine coverage,
as a new ecological niche became available
for colonization with non-Hib strains of H.
influenzae. Although an alarming trend
towards an increase in the incidence of severe
disease caused by NTHi has been now
recognized in many countries, less attention is
paid to H. influenzae serotype a (Hia), which
appears to be present in certain geographic
regions and among specific populations only.
As most of cases of Hia disease are sporadic,
the published reports are not always
consistent in their findings. While invasive
Hia disease has suffered from inadequate
surveillance  worldwide, Hia is now
recognized as an important pathogen causing
serious disease comparable to Hib in severity
and case-mortality rates. For example, the
case-fatality rate of invasive Hia disease
among pediatric cases reported by the
Canadian Immunization Monitoring Program
ACTive (IMPACT) centers in 1996-2001
reached 16%. Remarkably, the highest
incidence rates of invasive Hia disease have
been found in some indigenous populations,
such as North American Indians and Inuit of
Alaska and Northern Canada, reaching the
order of magnitude of the incidence rates of
Hib in the pre-Hib vaccine era. The reasons
for an increased susceptibility to Hia infection
among specific populations groups are
unknown. The goal of this paper is to
summarize the current knowledge on Hia
global epidemiology and to discuss potential
prevention of this infection using specific
immunization. (5, 6)

Clinical features

Clinical categories of invasive disease caused
by Hib include meningitis, epiglottitis and a
range of other infections such as septic
arthritis, cellulitis and pneumonia. Hib is
rarely isolated from the blood without a focal
infection such as the above being evident or

developing subsequently. The classical
clinical signs of meningitis — neck stiffness
and photophobia — are often not detected in
infants, who present with drowsiness, poor
feeding and high fever. Epiglottitis
(inflammation of the epiglottis) presents with
respiratory obstruction, associated with soft
stridor and often drooling in a pale, febrile,
anxious child who remains upright to
maximize his or her airway. Meningitis and
epiglottitis are almost invariably fatal without
appropriate treatment. The case-fatality rate
for Hib meningitis in developed countries is
at least 3% even with treatment and 15 to
30% of survivors have  permanent
neurological sequelae. There are no specific
clinical features of any of the focal infections
due to Hib that enable them to be
differentiated from those due to other
organisms. However, before the introduction
of Hib vaccines, epiglottitis was due to Hib in
over 95% of cases. (7-9) Non-typeable
Haemophilus  influenzae  strains  may
occasionally cause invasive disease, but are a
common cause of otitis media in children and
bronchitis in adults. Hib vaccines are not
effective in preventing NTHi infections.

Structure and growth factor

Haemophilus influenzae is a gram-negative
coccobacillus. It is generally aerobic but can
grow as a facultative anaerobe. In vitro
growth requires accessory growth factors;
including “X” factor (hemin) and “V” factor
(nicotinamide adenine dinucleotide [NAD]).
Chocolate agar media are used for isolation.
H. influenzae will generally not grow on
blood agar, which lacks NAD. The outermost
structure of H. influenzae is composed of
polyribosyl-ribitol-phosphate (PRP), a
polysaccharide that is responsible for
virulence and immunity. Six antigenically and
biochemical distinct capsular polysaccharide
serotypes have been described; these are
designated types a through f. In the
prevaccine era, type b organisms accounted
for 95% of all strains that caused invasive
disease.
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Disease

Invasive disease caused by H. influenzae type
b can affect many organ systems. The most
common types of invasive disease are
meningitis, epiglottitis, pneumonia, arthritis,
and cellulitis. Meningitis is infection of the
membranes covering the brain and is the most
common clinical manifestation of invasive
Hib disease, accounting for 50%-65% of
cases in the prevaccine era. Hallmarks of Hib
meningitis are fever, decreased mental status,
and stiff neck (these symptoms also occur
with meningitis caused by other bacteria).
Hearing impairment or other neurologic
sequelae occur in 15%-30% of survivors. The
case-fatality rate is 2%-5%, despite
appropriate antimicrobial therapy. (10)

Epiglottitis is an infection and swelling of the
epiglottis, the tissue in the throat that covers
and protects the larynx during swallowing.
Epiglottitis may cause life-threatening airway
obstruction.

Septic arthritis (joint infection), cellulitis
(rapidly progressing skin infection which
usually involves face, head, or neck), and
pneumonia (which can be mild focal or severe
Empyema) are common manifestations of
invasive disease.

Cellulitis is a bacterial infection involving the
skin. It specifically affects the dermis and
subcutaneous fat. Signs and symptoms
include an area of redness which increases in
size over a couple of days. The borders of the
area of redness are generally not sharp and the
skin may be swollen. While the redness often
turns white when pressure is applied this is
not always the case. The area of infection is
usually painful. Lymphatic vessels may
occasionally be involved and the person may
have a fever and feel tired

METHODS AND MATERIAL USED
Epitope prediction

An epitope, also known as antigenic
determinant, is the part of an antigen that is
recognized by the immune system,
specifically by antibodies, B cells, or T cells.

The part of an antibody that recognizes the
epitope is called a paratope. Although
epitopes are usually non-self proteins,
sequences derived from the host that can be
recognized are also epitopes . Prediction of
antigenic epitopes on protein surface is
important for vaccines design or we can say
that it is a prediction of protein surface
regions that are preferentially recognized by
antibodies (antigenic epitopes) can help in the
design of vaccines components and immune
diagnostic reagents. So from this we can
predict the surface of an antigen or a foreign
material and through this we can design a
particular drug for haemophilus influenza.

Antigenicity

The ability to cause the production of
antibodies. The degree of antigenicity of a
substance depends on the kind and amount of
that substance and on the degree to which the
host is sensitive to it and able to produce
antibodies also called immunogenicity.
Antigenicity is the capability of a chemical
structure an antigen to bind specifically with a
group of certain products that that have
adaptive immunity. Antigenicity was more
commonly used in the past to refer to what is
now known as immunogenicity.

Tatke 1 Model estimates of cases and deaths from Hib disease with and without ib vacdne delivery in the 2004 Kenyan
birth cohort
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Immunogenicity:

The property to being able to induce a
specific immune response or a degree to
which a substance is able to stimulate immune
response is called immunogenicity. Or it is
the ability of a particular substance such as an
antigen or epitope to provoke an immune
response in the body of a human or animals.
Immunogenicity  differentiates in  two
categories wanted and unwanted. Wanted
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immunogenicity is typically related with
vaccines where the injection of an antigen
(the vaccines) has to lead to an immune
response against the pathogen. Unwanted
immunogenicity is when organism mounts an

METHODOLOGY

1. Sequence and Structure comparison:(Blast)

immune response against an antigen which is
undesired. Unwanted immunogenicity is a
strongly linked with therapeutic proteins. A
fraction of the patients treated with those
drugs mount anti-drug-antibodies.
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3. Secondary structure Prediction
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4. Functional analysis

Protparm ( Hydropathycity)
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Amino acid composition: ‘ CSV format

ala (B) 27 5.1% fi
Arg (R) 23 4,4%

Asn (N) 46 8.7%

Asp (D) 32 6.1% ll
Cys (C) 0 0.0% i
Gln (Q) 20 3.8%

Glu (E) 25 4.8%

Gly (G) 62 11.85%

His (HY 17 3.2%

Ile (I) 0 5.7%

lLeu (L) 23 4.4%

Lys (K) 36 6.8%

Met (M} P 1.3%

Phe (F) 23 4.4%

Pro (P) 20 3.8%

Ser (8) 33 6.3% -
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5.1 Geno 3D

&L Rashol - MODELT (18 I
File Edit Displey Colours Options Settings Export Help

S PRI

GENSCAN Output

View gene model output: PS | PDF

GENSCAN 1.0 Date run: 10-Jul-114 Time: OhR:4R:41
Sequence /tmp/07 10 14-06:46:41.fasta : 1400 bp : 37.86% C+G : Isochore 1 [ 0 - 43 C+GE)
Parameter matriz: HumanIeo.csmat

Predicted genes/oxons:

1.01 Init + 217 1354 1138 0 1 bl B2 672 0_360 5b6.14

Suboptimal exoms with probability > 0.010
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&= (e | .:_ genesmitedu

Hitops [ tpmigdilos oeiid swas | o agaid 5 Fomny it [ ies ial §) Google Trandate T3 NCBIBlaskquery =2 Primer-Blast results =3 My MCEL- Flters

GENSCAN Outp

Vi coose 3 ¥ I (14 uoeed] ~ simdonfaue = 1 & GEMOSD (lyorn FRANEE) %] |* GENSCAN Output » V53 Hasmophilus influsrzse: 1

View gene model output: PS | PDF

CAN 1.0 Date run: 10-Jul-114 Ti

Sequence /ftmp 10 14 .fasta = 1400 bp : 37 C+5 : Isochors 1 { 0 - 43

Parameter matriz: HumanIso

.Ien Fr Fh I/Ac Do/T CodRg B.... Tscr..

5.3 Gene mark

-_.f "'_ Iy ptial (Haemophils :I 3 Tmmundemeditine GIPII_[l_D:Y“'D I :,_x'_ _' Eols.is pilopeai; L‘_ﬂ izdb - Googte Search nY ™ Immunogenicity
&« C ¢ U toolsimmuneepitope.org/immunagenicity/ogi-binfmmunogenicity py
i kpps 7 -"r.'nl-éqélh_L.'ﬁ (D) ol il salall Sl [ D Lldal aegtat il Y Fomnpalalaats . [ i i deaal Y Google Translabe = MCBIBlastquery = Primer-Blast results fj My NCBL - Filters
Immunogenicity predictions - Prediction Results
Masking: default

Masked variables: [1, 2, 'cterm’]

Predictions:

e e [

FYIEVLAVIIEEV

7 0355
9| 005906
13| -0.06077
9 079
7 |-nz0289
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6. A. Phylogenic analysis (DNA sequence)

€ g & |0 ‘.-\'\-'m'.phylngeny.fr'.'P'ﬁ-m?_-.'._“.i- _phylogeny.cgl wiorkiow_id=3R4800ddd0c3 ::"I*:“.-T.'r"-)f:'.-:".?':':T‘-’u'r’.?.tﬁ.:-_-'.'zPa—G:",-.:..'.-_-'.F.-.'r—' Q W =
#hpps Bl -apedsdntas @b manes [ [ Lstndago i [ Fomny: syioain . B dasjidadan J) GoogleTransiate 52 NCHIBlastquery = Primer-Blast resufts = My NCEI- Filters
[ | i
Alignment Curation Phylogeny Tree Rendering .
"One Click” Mode MUSCLE ||  Gblocks = PyML  |=®|  TreeDyn Helg
1. Overview | | 2. Data & Ssttings | 3. Alignment H 4. Curation 5. Phylogeny || 6. Tree Rendering
Tree Rendering results
Haemop_b
| |— H:u:rru;p_:
Haemophilus_infloenzae_strain AAAAGCCCCOATOATTOATTTCTCAGTCOTTTOC
0.1
Figure 1: Phylogenetic tree.
==>Download the tree; PNG - PDF - SVG - TGF (Treedyn format) - Newick - Text

€« C A [ www.phylogeny friversion2_cgi/simple_phylogeny.cgi‘workflow id=3ff4f8b0ddd0c31b526¢1c55988abJaBa&tat index=4806_next=1 @5zl =
= agps [l sned et @ i s ) Bt St [ Fomay: o 2., [ Geed dai 0 Google Translate & NCBIBlastquery = Primer-Blast results & My NCET- Filters »
| 1. Qverview | 2. Data & Settings 3. Alignment 4, Curation 5. Phylogeny 6. Tree Rendering

Tree Rendering results

Haemophilus_influenz_a

Haemophilu

Haemophilus_influenz_b

0.1

Figure 1: Phylogeneric tree.

==>Download the tree: PNG - PDF - SVG - TGF (Treedyn format) - Newick - Text
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7. A. Immunogenicity prediction (Hap protein)

'ﬂkﬂb_.ﬁmﬂnm: 4 |5 toohimmuncspitopeors 2 hag,gartel IHezmoghite % L3
€ - C # [} toolsimmuneepitope.org/mhcifresult/ @l 2
Fobper Bl tessitlon el aaan [ B L SatliBts [ Fomny: sigioate.. [ Lot it ) Gorgle Translate 23 NCB Blast:query £2 Primer Blostrcsults: £ My NCED - Fikers :

MHC-| Binding Prediction Results

Input Sequences

Prediction method: [EDB recommended | Low percentile_rank = good binders
Doanload result (%]

Citations
Checkto axpanded the recult [
Alicke # B Method uscd AR AHN
N KC5OnM) rank

a 1] s | 3 5 | vuavoresv | Consenaus 04 : 04 w® 05 820 04
W0 |mnmr-nin sidney2002smm)

HLA- 1| 1w | ar ] VLGTSHETY | Congensus ik 12 08 4510 [ 213e05 13
A2 | lannicombib_sdney 2008 smm)

HL&- 1 a 25 ] 41‘132{"\' Lonzensus 15 ] 18 B 12 254805 1§
LR i) f&nn mHJ 1_siineyZ0nasmm)

HLA- 1 138 147 ) YLIAGKTAT | Lonsan: 18 5 17 M7 18 2000111 62
A0 | {@nnicomhin_sidneyz0nasmm)

HLA- 1 333 kL ] L¥TEENFTV | Conaensus 28 141 28 1752 1B 456208 28
P | annicomblb.eidney200BiEmm)

HLA- 1 240 48 ) S'EC‘-FI" Consenauy ar w7 23 i a7 L00E 18
A0 | [annicombib:_sidnay2008amm)

HLA- 1 3T g4 ] KIERETIAY | 4 i} 31 185 4 000385 13
A2 | 2 nrl'c,umhih_sdncmbaiamm‘.

HLA- 1 1 g g ERIMIDFSY | | Consenaus 48 512 £2 6018 47 0 DD08S6 iz
A0 | [annicemblt_sidney200Bsmm}

” & D1 {Haemophil o *Y@" Fri *7 Ok SR ‘I]’ i 3‘“% *tlﬁ = m»ﬂ
= = @ # |[) imed.meducm.es Tools/antigenicp Ayl E
£ tpps B -l i e () i ata ey [ ) deliaidnpminis [ Fomny: ajpiaats . [ & il ) GoogleTramsiate 2 NCBIBlastquery & Primer-Biastrecults &3 My NCE - Filters »

Your sequence is 526 residues long

Average antigenic propensity for this protein is 0.9965

Antigenic plot for sequence

AL (J26 hases

o . == e e e — - = ol = Span 7

| || ! |I;.- .1 . .
lk [| ‘/ ’h I i J i |'!!

||Iﬂ|||u1\|ii| l||| '. j I:.U-i i

1 L L L
2an kL1 438 S0a [1:05]
Sequence Humber

|
!

Average antigenic propensity

Med B3 Jul 2814 at 13:@5
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8. A. Immunogenicity prediction (D15 protein)

'%th‘» prils infle :Ta- dicine Group % 1 C) b dicine Groug: x(DmmuﬁupngT\ﬂmwm :s:iy"lrnmur'oge"iciw
€& - C # [1tookimmuneepitopeorg/immnoganicity/cgi-bi \

1Ny Y

i dpps B - b bl b () ity 5 slaianl [ D) Llakideaii ) Fomny: Sabl i, BT 4wt detsr B3 GoogleTranslate = NCEIElactquery = Primer-Elactrecults = My NCBL - Filters »

Immunogenicity predictions - Prediction Results
Masking: default

Masked variables: [1, 2, ‘cterm’] 1l

Predictions:
LSAELIVITEEVS 13 0.41153
LATTFVVIR 9 26292
. 12 [ 25645
HVEDVLIE 3 01784
Vi LFVS . il 01738
LBGRVIT 7 0 13982
RRLTVER . 7 012438
DEVDVVYE 3 L1166 I
TEVHVIL 7 108363
W3TTVEL [ 7 1 06718
VRTSLEVIRAS 1 006628
LQ¥DLRS [ 005904
HYASVERYMATVEPIVH M I 04843
TEENVILEF . 3 0.02697
IFENSVIFTE 10 002218
FERDLOATRD 10 0.00311
BLEFYRT . 7 000156 E

8. B. Immunogenicity prediction (D15 protein)

' 7 015 [rsemoptifisint X Y () Immasomedicine G- % | 3 Imminon=icineGr % | '] ogisimmuneepitope

esult/

& = C f [ tooksimmunespitape.org/mha

i fope Bl - dpedoililoe (@ it sl ] Db is 5 Forny:cldlai.,. Bl dalbial 83 Google Transiate = NCBIBlastquery = Primer-Blast results = My NCEL- Fitters »
MHC-I Binding Prediction Results o
Input Sequences

#  Mame

1| szquence 1

e(S-j\TV LEVDAL SVWHTEWE SCENGLESER
S TEV P WRSPIGELVT SYARFIEFYERDIVEQE:

Prediction method; IEDB recommended | Low percentile_rank = good binders
Download result ]

Citations
Check to expanded the resuft &

Method used = ARN MM Comblib_Sidnoy 20608 Comblib_Sidney 2008

il 4 rank ICE0{n M} score rank
HA- | 4] 9 17 9 | LLFGITTTV | Consensus 05 10 05 BET 04 115805 08
A02M | | (annvcomblib_sidney200&smm )
HL#- 1| 330 | 33 ] /| Cunsensus | 08 10 05 | me 12| 133205 0e
A2 (annicomeiin_ SiangyZangismm )
Ha | 1| 72 | 720 | 9 |surveeasv|Consensus [ 1 % 1| s | 283205 [ 17
20 | fannicomblib_sidney2008/smm ) |
HLa- | 1| 127 | 138 9 | FLNERARSV | Consensus | 13 A 11 | 6as Ex | 4262-08 24
A2 (anricomblib_sidner200%ismem )
HA- | 1 | 11 | 119 | 9 | MLIENGTEY | Gonasnsus | 17 9 22 | 10571 17 | 15505 | 1
A2 | | | (anndcomblio_sidney2008/smm ) | | | |
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Ihs= x V[ avtgenicity prediction - x ¥ 3 Immunamesicina Geaup: %7 3 cing Groug: % \ = Hst (Haemophilusiefli % | . tnols mmunespitopa.ors X Y

C A | [ imed:med.ucmies/ Tonls/antigenicpl
i hops B ecdnadpdilae (D uoi iy Y () dildd dagisis | Fomny: Gl ale . 07 ded dadad 1 Google Translete = NCBI Blestquery = Primer-Blast results = My NCEL - Filtess »
PREDICTED ANTIGENIC PEPTIDES
Your sequance is 463 residues long
Average antigenic propenaity for this protein is 1.0212
Antigenic plot for sequence
AcE [4E2 pasas)

L.g T T T T T T T
‘_T IL|I Span 7
E LSt g | ; ; : | 1
§ Lt b ||I|JI M | { II | \'. | |l| I|| i
- W “ ‘II lll' Ao ]| \ ™. o i
a4 1B5h f I | hoon AR, | 1
F / i ‘],'][ l|| | 1|| | II _{I‘J ']| | A '\.l ’U—l l|| | "II._ J| \H f,lij‘lll w.f'l M, |4|'|,I ||
5 i L I"|I| ! \ | fh|l|1 ill i | ! i I| b |.II | |'| | 7
EHS_ Vi J | ! . 4 '.,|||| ||_|\|| |
2l L] , My v i I
i oest ! | 4

e g 54 188 138 £68 esd 188 54 488 458 588

Sequerce Hunker
Fri 25 Jul 2014 =t 3:d6

There are 21 antigeni i in your seq

9. A.Immunogenicity prediction (Htra protein)

A e e P A - e
€ = C # [ wolsimmuneepitopeorg/immunogenicity/ rmunGgenicity py Qv =
i tops [l iy b bap () il S8 atwicad [ [ Sl legti i Y Fomny sl aals [ i biad J GoogleTramsiste = NCEIBlastquery = Primes-Blast resulte =5 My NCE] - Filters

Wasking: default

Masked variables; [1, 2, 'cterm]

Predictions:
P
I 12
]

] 02Ra52
10 D.16874

7 0714383
] 013284
10 013218
§ 00028

12 004344

T D3585

7 D238
7 004z
] Do0g24
T -0.00906
11 002424
7 -0.12998
4 015374
1 01542
] .4772
by -0.26962

| 031488
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PPN | T L f——— e

& - C A | toolsimmuneepitope.org/mhci/result/ ay| =
Haops [ ocdpeipgiios Dpepii s [ B iiawbmwid | Fomnpapiaig ., B e et J) Google Translote & NCBIBlastquery £ Primer-Blast results - £ My NCEL - Filters "
MHC-I Binding Prediction Results

Input Sequences il
Sequence

| 1 | sequence 1 | MERTREVING TATOLEVLE TAFVAATL PAFVEEGNELAEMLEEY
IVESFARYDSRIEFLY 3

SG-G:;L'#'\]
FGYVARGLLGIFSEELNA
ITAMNCRRISEFAET
HIVEMELOADDEILLAaR DGRTIRIYDARGVEGT
QENSIARQRGLESGDII IGINRGMIENIRE! TERSAVALN
ONETILY

Prediction method: IEDB recommended | Low percentile_rank = good hinders
Download result (4]

Citations
Check to expanded the resul @

Miele # Start  End Method used ANN ANN SMM Sum Comblib_Sidney2008 Comblib_Sidney X8
Sh{ny rank IC5Nnkt) rank sCore rank

i 45 9 | smapurrmv Consensus 07 | 4w a8 24106 0z
[annfcomblib._sidney2(08fsmmm)

1 49 4 MIFRVQEAY | Consensus 3 BE 1 146 1.96e-05 12
[annfcomblib_sidneyZl 13 smm)y

| 6 | 74 | 9 | rzootenes | Consensus | 13 | 122 75 | 19 % | 19 7 63616 | 05

| | {annicomblibsidney2008/smmj | | | |

LA- 7 18 4 VLNSIALGL | Consensus 2 b4 19 13247 2 T.55e-08 43
, | {annfcombiib_sidney20 08 smm)

LA Lh] 436 9 QMIENTREL | Consensus 22 i 22 1131 18 1000489 2
[annfcomblib_sidney2 008/ 5mm)

[ WA 169 1 g YLEVCDETV | Consensus. 23 103 23 12185 13 0000138 78
{annfcomblib_sidney2(08¢smm)

'ﬂ_s,,_,._-_i xrnmgenmw‘ﬁmm—vf %V 3 Immumomedicina Geaup: % 3 dicine Group: X (%_"“.‘ [Haemaphilus i i !‘ﬁ""' pitog
C A [ imed.med.ucmes/Tools/antigenicpl ]| =
= hgps Blo-dnmspidion (D oeldicddialcdl Y () doldtr gl iid | Fomny; &pidl il [ dessd# Sedad 1 Google Translate =5 NCBIBlastquery & Primer-Blast results - 7 My NCEL- Filkess. »

Y 7

PREDICTED ANTIGENIC FEPTIDES

Your sequence is 463 residues long

Average antigenic propensity for this protein is 1.0212

Antigenic plot for sequence

ACE  [4EE pazas)

IL| Span 7

Busrage antigenle propens Lty
.
o
—_\1:'—._
i
—_

i Er 18d 138 2 38 188 54 408 438 88
Sequence Humber
Fri 23 Jul £e14 =t 2516

There are 21 antigenic determinants in your sequence:

= 1)
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RESULT 5. Puri J, Talwar V, Juneja M, Agarwal KN, Gupta
HC. Prevalence of antimicrobial resistance among
Generalized Study of sequence and structure respiratory. isolates of Haemophilus influenzae.
comparison studies, To find out which is the Indian Pediatr.1999; 36(10): 1029-32. o
best disease causing target antigens we perform 6. Expanded  Programme on  Immunization.
: oL g larg . ,g . p . Immunization schedules in the WHO European
epitope prediction for binding site analysis Region, 1995. Wkly Epidemiol Rec. 1995; 70:221-
among the predicted antigens which is showing 8.
best antigenicity and immunogenicity score, 7. Murphy TF, Nelson MB, Dudas KC, Mylotte JM,
basing on propensity values for antigenicity and Apicella MA. _Identlflcatlon of a specific epitope of
Immunogenicit values and  rankin of Haemophilus influenzae on a 16,600-dalton outer
h g . y . 9 membrane protein. J Infect Dis. 1985; 152(6):1300—
immunogenicity considered, we select the best 7.
targets of HPV type b strains. Among the all 8. Kennedy WA, Chang SJ, Purdy K, LE T, Kilgore
selected antigens, Hap, HtrA 1.0024 are PE, Kim JS. et al. Incidence of bacterial meningitis
showing best Antigencity and also showing best in Asia using enhanced CSF testing: polymerase
Immunogenecity Hap (immunogencity score(IM cha}ln reaction, latex agglutination and culture.
g y nap gencity Epidemiol. 2007; 135(7):1217- 26.
SCOfE) 0.64 for 48 residues ; P-value -1220239) 9. Van Alphen L, Riemens T, Poolman J, Hopman C,
Zanen HC. Homogeneity of cell envelope protein
CONCLUSION subtypes, lipopolysaccharide serotypes, and biotypes
. ) ) . among Haemophilus influenzae type b from patients
Cancer vaccines in cancer therapies is called with meningitis in the Netherlands. J Infect Dis.
immunotherapy which is done either by specific 1983 Jul; 148(1):75-81.
10. Nilsson S, Bengtsson MT, Norberg O. Solid-phase

cancer vaccine or universal cancer vaccine
which contain tumor antigens that stimulate the
immune system which in turn initiate various
mechanisms that terminate tumor cells and
prevents recurrence of these tumors. Here best
antigens are identified these target antigens may
helpful for further studies and there may be
scope to develop new drugs which cal bitterly
interact with selected targets. In these studies
finally three best targets are identified as
specified in result part.
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