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Classification of vaccines

» Vaccination Using Extracts or Killed microorganism:

\
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«sterile immunity cannot be achieved using killed vaccines in any of the infection models used

2 Vaccination Using Live, Attenuated microorganism :

_ @ DNA vaccine:

* The use of such strains in immune compromised animals or humans should be restricted.

eattractive due to inducing a wide range of immune responses including easy to produce,
stable, very immunogenic, and possess the potential for long-lasting immunity.
«Unfortunately, It is likely to occur autoimmune complications in the recipient and the gene
vaccine may be incorporated into the host cell genome complex.

@ Recombinant protein vaccine:

«Strong Humoral and Cellular responses, long-term memory and specific immunogenic responses and safe
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Classification of vaccines

4 ® Epitope-Based Vaccines:
/

epitopes that can elicit specific and Epitopes or antigenic determinants are the minimal
Immunogenic part of any particular antigen.

/o The concept of epitope vaccines relies heavily on the prediction of B cell and T cell
= Protective Immune responses.

» Immunization with multi-epitope vaccine expressing T-cell or/and B-cell epitopes against
different pathogens showed significant increase in both cellular and humoral immunes
responses, as well as prolonged survival time.
)



 As an Interdisciplinary science, bioinformatics has been widely used to

predict protein structures, functions, and epitopes. ‘
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* Prediction of epitopes plays a significant role in the immunogenicity

VACCINES.
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design of new vaccines.
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B-cell epitopes recognition
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T-cell epitopes recognition
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STEP1: In Silico

MGSSHHHHHHSSGLVPRGSHMQKSVQLGSFDKVVPSREVVSESLAPSFA
VTETHSSVQSPSKQETQLCAISSEGKPCRNRQNGYFIGASCPKSACCSKTMCGP
GGCGEFCSSNWIFCSSSLIYHPDKSYGGDCSCEKQGHRCDKNAECVENLHTDL
DAGGGVHCKCKDGFVGAEAAAKEAAAKAEDKHEGSWLEQEAAEDVTPLPG
SHTEAQTQSPSAFRRLTRRLRFWRRGVTGGSDAGEEAPQTPRPPLRTRILQYLR
RVGTFFRRDIPAAALRFFRRFRRVRAEAAAKEAAAKATALTEPPTLAYSPNRQI
CPAGTTSSCTSKAVTLSSLIPEAEDSWWTGDSASLDTAGIKLTVPIEKFPVTTQT
FVVGCIKGDDAQSCMVTVTVQARASSVVNNVARCSYGADSTLGPVKLSAEGP
TTMTLVCGKDGVKVPQDNNQYCSGTTL

STEP 3 : Immunization
survey on immunogenicity in BALB /c mice
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'n S”'co MRNA structure

prediction
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Optimization of the
chimeric gene
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Protein sequence

Prediction of B-cell and
T-cell epitopes

.\' IMMUNE EPITOPE DATABASE

‘ AND ANALYSIS RESOURCE
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Similar proteins:

Protein Similar proteins Species Score &g Source

QB6GTO Major surface antigen p30 336 UniRefod_P13664
i gen p
SAG-related sequence SRS29B H TOXGG ®O000 336
SAG-related sequence SRS29B H Toxoplasma gondii FOU ®0000 336
SAG-related sequence SRS29B H Toxoplasma gondii CAST ®0000 336
SAG-related sequence SRS29B H Toxoplasma gondii TQCATBro ®O000 336

+50

Full view
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Prediction of B-cell Epitope

1

The B-cell epitopes of proteins were predicted using IEDB and BCPREDS,

avalilable at http://tools.iedb.org/bcell/ and

http://ailab.ist.psu.edu/bcpreds/predict.ntml, respectively.

Antibody Epitope Prediction

Specify Input

Enter a Swiss—Prot ID (example: POZ2185)

Or enter a protein seguence in plain format (S0000 residues maximum}:

IMMUNE EPITOPE DATABASE
AND ANALYSIS RESOURCE

Choose a method:

@ Bepipred Linear Epitope Prediction
':::' Bepipred Linear Epitope Prediction 2.0

':::' Chou & Fasman Beta-Turn Prediction

(:) Karplus & Schulz Flexibilitv Prediction

':::' Keolaskar & Tongaconkar Antigeniciby
':::' Parker Hyvdrophilicity Prediction



http://tools.iedb.org/bcell/
http://ailab.ist.psu.edu/bcpreds/predict.html

Prediction of B-cell Epitope

Tool Wb slie Heferemoe
LEPS hitp: ! leps o= nbom edu. bwe’ Wang et al. (1)
Hayesld hitp: !\ waws imunopred. org’ baveshs Wee et al. [£1)

COBEpm hitp: \scrmich proteomics. 1cs. ucledu Sweredoskl & Halds {57
BCPREDS FBUCPRED  hiipYaslab cs.nstme edw'bepreds El-Manzalawy et al (77, 1%
AR pred hitp: waow iemiech.res m‘raghava'nbepred  Saha & Raghava (24)
BepiPred hitp:fweew, chs div.dk'servicesepifred  Larsem et al. (25)

Bcepred http:/ fwaew. immiech.res. m'raghnaboepred  Saha & Raghava (11

"BEFITOFE FREDITOF Standalone Tor Windows systems Ddonco & Pellequer (1)




16 Prediction of B-cell epitopes (SAG1)
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17 Prediction of B-cell epitopes (SAG1)
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Prediction of T-cell Epitope LMMUNE EPITOPE DATABASE

2

. AND ANALYSIS RESOURCE

The IEDB online service (http://CVC.dfCi.harvard.edU/bale/) was

employed to predict the affinity of peptides that bind to the major histocompatibility complex

(MHC) class I and class Il molecules.


http://cvc.dfci.harvard.edu/balbc/

http://cve.dfci.harvard.edu/balbc/

PRED BALB/c —~

Description Help Contact Us

For prediction of MHC binding peptides in a protein, select the MHC alleles of your interest and paste the protein seguence in the textbox.
Predict peptides binding to

(O AllH2? alieles
(O H29 class | alleles
() H2? class Il alieles

® single H2* allele

ENTER "OUR PROTEIN SEQUEMNCES: (Please use input seguence of less than 2000 amio acids.)
Chck here for the nput data format

@ Protein sequence D A list of peptide seguences

SEQUENCE NAME: |

| submit = | Reset |

For details of the system, please refer to the paper below:
Zhang,G.L., Srinivasan,K.N., Vieeramani A., August, . T, Brusic, V. (2005) PREDZALE/S: 3 system for prediction of peptide binding to the H2d molecules, a haplotype of the BALB/c mouse. Nucleic Acids Res.
33, W10 -W1a3.
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Prediction of T-cell epitopes

AND ANALYSIS RESOURCE

.\' IMMUNE EPITOPE DATABASE

Position

Prediction to H2-K*
Rank | Position | Peptide
RFIFPF
1 35 v
2 482 ﬁ;i?‘
3 436 WELPTILGF
LYPRM
403609 o
5 233 YEDQSSL‘E"
6 29 FF{;'E‘L 32
SFDAW
748 T 28

HFHSPI u%
24
EPV

s o o BT

59

249

288

369

536

148

433

522

Prediction to H2-Dd Prediction to H2-L.d
Peptide |Prediction | Rank|Position | Peptide Pred:chn
RSPGG AQTQS
ASPR 11 PQS A% 8.62
g .
T{;_:EE 17 GSIi?LCL ™ 79
LYPRM PVEFPP
QTNL 186 Q[}EF & R
e T
RP;'ILLRT [ 377 L%'IT’LSE ™ 73
RGGVF IYWIW
LTGF 494 CADL l
NIPREE v 523 IPEEER & R
- s |

165

177

309

404

RED)

128

423

492

FFRRDI
PAA
FFRRFR
RVR
KQMK
QEVLR
LQVIRL
LAG
VHLRFI
FPF
FWRRG
VIGG
FRAVDI
VLD
LVIYWI

WCA
Phe—

MHCII

53

153

291

390

524

19

167

EAAVS
VRSP
TRILQY
LRR
SFEVH
VPLS
THKSL
VHHA
LEARR
ATIS
PQPVR
ALLA
SSCLIW
LAA
RRDIPA
AAL

T A TT
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Prediction of T-cell epitopes (M1 C3)

MHCII

Prediction to H2.D* \ Prediction to H2.L

Peptide T80 gk | Pasttion | Peptide [FTedictd)

Ranle ‘ Position

2 217
3 345
4 82
H 341
6 265
7 2
8 198
9 o4
10 306
1 133

Prediction of T-cell epitopes (ROP8)

Prediction to H2K" Prediction to H2-Dd Prediction to H2Ld
Rank | Position | Peptide Rank|Position| Pepide | Prediction [Rank Position| Pepfide |* 2.0
RSPGG AQTQS
5 s
1 C R 1om e 1 s
IGQPFR HSPIEP
2 o : o U0 g4 | 2 77
TGESFE GSSSCL
3 28 3 79 | 3 309
VHV L &
4 3 PRM 4 156 BV el 4 aoe
DEF
QPFRV
5 4
5o Lo Tds s
LQTLGE
6 3 Ty ®s e 18
7 484 8 | 7 494 ICX ADIL ™78 | 7 43
IPQPVR
g 68 s 53 78| 8 492
AL &

Prediction of T-cell epitopes (SAG1)

A B c o E F & H 3

MHCTI
Prediction to H2-L*

Rank. |Pnslﬂn-

Rari |1-1u.- |mﬁ- o Peptide
TFAMVI ASHVSI
s
v FES ©oms A
SFKDIL ASSDKG]|
2 | 2 2
2 242 PEL 2 259 ATL
HFISSG MSFLRC
: FL N 8 GVM
AFPAES NQYCS
2 27
N T kv ¢ GTTL
N g YMASD R ., TPTENH
- PPLV - “ FTL
. TLKCPK oo LSAEGP
° TAL ¢ 03 ™
, . LMSFLR SSGELT
s ? n e
SLDTAG| CSYGA
s
s 35 m B mn
s gy TLVEG s o5 DSTLGP

KDGV N VKL

MIC3

SAG1
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MIC3
) S0- 180 .

ROP8 )

575 j l

|SAGl S




Effect of linker length and residues on the structure and stability of a fusion protein with
vaccine application

Flexible
Rigid Linker

Clevable

recombinant fusion ,s biological activity 4 stability ../l e rigid s proline-rich gl st

.2 )lapro
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Fusion peptide design

Three immunodominant peptide domains associated with the B-cell and T-cell
Immunity types from proteins SAG1, MIC3, ROP8 and with different segment

arrangements were joined together via a helix-forming linker containing the

A( ! AAAK)ZA motif to produce various constructs.

A(EAAAK)nA]Jm (n=2—4, m=1 or 2)
n=2, m= 1




PET-ZBa(+) saguance landmarks

TT promoter 3IT0-38G

TT transcription start 59

His=Tag coding sequence 2ZT0-287T

TT=Tag coding sequence 207 -239 IE!pu1 102 1=y
Multiple cloning sites Dira 15127 ) i

(FarmH 1 - XFfol) 158-203 -

His=Tag coding sequence 140-157 03 5_353

TT terminator 26-T2

facl coding sequence T73-185H2

pBR3IZ2Z origin 3286

Kan coding sequence
Fl origin

390954807
49035358

Pwu li2426)
Sgf I{4428)

Sma l(4300)
The maps for pET-Z28b({+) and pET-28c(+)

are the same as pET-28a(+) (showmn) with
the following exceptions: pET-28b{+) is a
5368bp plasmid: subtract 1bp from each site L

beyond B=amH 1 at 198, pET-28c(+) is a i

Cila Ita117) .|
M li40s2) o J

pPET-28a(+)

(5259bp)
536Tbp plasmid: subtract Zbp from each site \
beyond HBarmH 1 at 198. EcoST HaT72)
A 1 ZE40)
e,
‘:*%
Bes5S 1(3297) (=)

BesplLU11 I(a224)

Sap 3108}

Bst1107 I{z29s5)
Tth111 l{zZe63)

Hho 458}
Mot lg1es)
Eag I{1&&)
Himd 1173y
Sal f179)
Sac I{120)
EcoiRR I{1s2Z)
BamH 198)
Mhe If231)
Hde 238}
Moo fzas)

Mba I335)
Bgl 1401}

Sgris {a42)
Sph lE5aE)

M B1123)
Bl L1137}

1 | | BstE 11304,

II I'"-Apa I{1334)
|

EcoR W{1573)
Hpa If1aza)

Pahe, I(108a)

Bal I{=187)
Fsp liz205)
PspsS lI{22230)

T7 promoter primer #69348-3

pET upstream primer £69214-3 -
i TT promoter -

AGATC

lac operator

CEGCEAAATTAATACGACTCAL |,f-,|,|‘-_|."|j‘|.“|_*,|‘-_,f-,| TETEAGCGGATAACAATTCCCCTC TAGAAATAATTTTETTTAACTT TAA
MNeo | His~Taa Ndel Nhel T7-Tag

TATACCATEGGCAGCAGCCATCATCATCATCATCAC ALLCAGCGGCC TEGTECCGCGEGELAGCCATATEGLTAGCATGAC TEGTEGACAGC Al
Meth|lySerSerHisHisHisHisHisHisSerSer|lylLeuVal ProArgBlySerH isMeth laSerMetThrGlyGlyGInGIn

Hha |

TCGATLC

Eagl : thrombin
BamH | FcoR 1 _Sacl Sall  Hind 11 Natl _Xhal His-Tag

#—Ll;—l;—G—l—L;l;-l:—l"l:ﬁ.|LLl=ﬁ.ﬁ.| TCGAGC TCCGTCGAC AAGC TTECGGLCGEAC TCGAGCACCACCACCACCACCAC TEAGATCCGECTGOTAAC AL
MetilyhrgGlvSerGluPhebluleubrglrgGlnd lalysG lvArgThrArgbl aProProProProProleubrgSerG | vCysEnd

rbs
GAAGGAGA

AGCCC pET=-28al+)

CGETCGEGATCCGAATTCGAGCTE

CETCBACAAGCTTECGECCGCACTCGAGCACCACCACCACCACCACTEAGATCCGGC TG TAACAAA
GlybrghAspProfsnSerSers

erVallAsplLyslLeuAladlab laLeuE luHisHIisHisHisHisHisEnd

. EGTCGEATCCGAAT TCGAGCTCCETCGACAAGC TTECGGECGCAC TCGAGCACCACCACCACCACCACTGAGATCCGGETGC TAACAAAG
Glyargl lebrgl leArgh laProSerThrSerLeuArgProHisSerSerTheThrThrThrThrThrGlul lefdrgleuleuwThrlyvs

GCCC pET-28bB(+)

ccc

Pro . . .

pET-28c(+]

.E'pu11t]2 | T7 terminator
CTEAGCAATAACTAGCATAACCCCTTEGEGCCTCTAAAC GEET

CGAAAGGAAGCTEAGTTGECTGCTGECCA CTTEAGGGETTTTTTE

cC
-t

T7 terminator primer #69337-3
pPET-28a-c(+) cloning/expression region




26
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MIC3, ROPS, SAG1

MGSSHHHHHHSSGLVPRGSHMEDKHEGSWLEOEAAEDVITPLPGSHTEAOQTOSPSAFRRLTRRLRFWRRG
N T GGSDAGEEAPOTPRPPLRTRILOYLRRVGTFFRRDIPAAALRFFRRFRRYVRAEAAAKEAAAKATALTEPPTL
AY SPNROICPAGT TSSCTSKAVITLSSLIPEAEDSWWITGDSASLDTAGIKLTVPIEKFPVTTOTRVVGCIKGDDAO
SCMVTVITVOARASSVVNNVARCSYGADSTLGPVKLSAEGPTTMTLVCGKDGVKVPODNNOYCSGTTLAEAA
A EAAAKAOKSVOLGSFDKVVPSREVVSESL APSFAVTETHSSVOSPSKOETOL  CAISSEGKPCRNROLHTDN
GYFIGASCPKSACCSKTVICGPGGCGEFCSSNWIFCSSSLIYHPDKSYGGDCSCEKOGHRCDKNAECVENLDAG
GGVHCKCKDGFVG

MGSSHHHHHHSSGLVPRGSHNMEDKHEGSWLEOEAAEDVTPLPGSHTEAOQTOSPSAFRRLTRRLRFWRRG
N T GCGGSDAGEEAPOTPRPPLRTRILOYLRRVGTFFRRDIPAAALRFFRRFRRVRAEAAAKEAAAKAOKSVOLGS
FDRKVVPSREVVSESLAPSFAVTETHSSVOSPSKOETOLCAISSEGKPCRNROLHTDNGYFIGASCPKSACCSKT
MCGPGGCGEFCSSNWIFCSSSLIYHPDKSYGGDCSCEKOGHRCDKNAECVENLDAGGGVHCKCKDGFRFVGAE
AAAKEAAAKATALTEPPTLAYSPNROICPAGT TSSCTSKAVTLSSLIPEAEDSWWTGDSASLDT AGIKLTVPRPIEK
FPAV/TTOTFVVGCIKGDDAOSCMVTVITVOARASSVVNNVARCSYGADSTLGPVKLSAEGPTTMTLYVCGKDGYV
KNVPODNNOYCSGTTL

MGSSHHHHHHSSGLVPRGSHMTALTEPPTLAYSPNROQICPAGT T TSSCTSKAVTLSSLIPEAEDSWWTGDSA
SLDTAGIKLTVPIEKFPVTTOTRFVVGCIKGDDAOSCMVITVITVOARASSVVNNVARCSYGADSTLGPVKLSAEG
PTTMTLVCGKDGVKVPODNNOYCSGTTLAEAAAKEAAAKAOKSVOLGSFDKVVPSREVYVSESLAPSFANVTET
HSSVOSPSKOETOLCAISSEGKPCRNROLHTDNGYFIGASCPKSACCSKTMVICGPGGCGEFCSSNWIFCSSSLIIYH
PDKSYGGDCSCEKOGHRCDK NAECVENLDAGGGVHCKCKDGFVGAEAAAKEAAAKAEDHKHEGSWIL EOEA
AEDVTPLPGSHTEAOT OSPSAFRRLTRRLRFWRRGVTGGSDAGEEAPOTPRPPLRTRILOYLRRVGTFFRRDIP
AAALCRFFRRFRRVIR

MGSSHHHHHHSSGLVPRGSHMTALTEPPTLAYSPNROQICPAGT T TSSCTSKAVTLSSLIPEAEDSWWTGDSA
SLDTAGIKLTVPIEKFPVTTOTFRFVVGCIKGDDAOSCMVITVITVOARASSVVNNVARCSYGADSTLGPVKLSAEG
PTTMTLVCGKDGVKVPODNNOYCSGTTLAEAAAKEAAAKAEDKHEGSWLEOEAAEDVITPLPGSHTEAOTOS
PSAFRRLTRRLRFWRRGVTGGSDAGEEAPOTPRPPLRTRILOYLRRVGTFFRRDIPAAALRFFRRFRRVRAEAA
A EAAAK AOKSVOLGSFDKVVPSREVVSESL APSFAVTETHSSVOSPSKOETOL CAISSEGKPCRNROLHTDN
GYFIGASCPKSACCSK T VICGPGGCGEFCSSNWIFCSSSLIYHPDKSYGGDCSCEKOGHRCDKNAECVENLDAG
GGVHCKCKDGFVG

NMGSSHHHHHHSSGLVPRGSHNMOKSVOLGSFDKVVPSREVVSESLAPSFAVTETHSSVOSPSKOETOQLCAIS
SEGKPCRNROLHTDNGYFIGASCPKSACCSKTVICGPGGCGEFCSSNWIFCSSSLIYHPDKSYGGDCSCEKOGH
RCDKNAECVENLDAGGGVHCKCKDGFVGAEAAAKEAAAKATALTEPPTLAYSPNROICPAGT TSSCTSEKANVT
LSSLIPEAEDSWWITGDSASLDTAGIKLTVPIEKFPVITITOTRVVGCIKGDDAOSCMYVYTVITVOARASSVVNINVAR
CSYGADSTLGPVKLSAEGPTTMTLVCGKDGVKVPODNNOQYCSGTTLAEAAAKEAAAKAEDKHEGSWLEOE
AAEDVTPLPGSHTEAOTOSPSAFRRLTRRLRFWRRGVTGGSDAGEEAPOTPRPPLRTRILOYLRRVGTFFRRDI
PAAALRFFRRFRRVR

MGSSHHHHHHSSGLVPRGSHMOKSVOLGSFDKVVPSREVVSESLAPSFAVTETHSSVOSPSKOETOQLCAIS
SEGKPCRNROLHTDNGYFIGASCPKSACCSKTMCGPGGCGEFCSSNWIFCSSSLIYHPDKSYGGDCSCEKOGH
RCDKNAECVENLDAGGGVHCKCKDGFVGAEAAAKEAAAKAEDKHEGSWIELEOEAAEDVIPLPGSHTEAOT O
SPSAFRRLTRRLRFWRRGVTGGSDAGEEAPOTPRPPLRTRILOYLRRVGTFFRRDIPAAALRFFRRFRRVVRAEA
AAKEAAAKATALTEPPTLAYSPNROICPAGT TSSCTSKAVITLSSLIPEAEDSWWITGDSASLDTAGIKLTVPIEKFEF
PVTTOTRFVVGCIKGDDAOSCMVITVITVOARASSVVNNVARCSYGADSTLGPVKLSAEGPTTMTLYVCGKDGVK

NVPODNNOYCSGTTL
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Antigenicity and Allergenicity evaluation

O Antigenicity analysis of different constructs was conducted using VaxiJden v.2.0,
which Is freely available online at http://www.jenner.ac.uk/VaxiJen and can
perform antigenicity prediction solely based on the physicochemical properties
of protective antigens regardless of the sequence length and alignment.

O The web server AlgPred (http://www.imtech.res.in/raghava/algpred/) was used to
predict the allergenicity of the sequences.

The several structures were selected



http://www.jenner.ac.uk/VaxiJen

VaxiJen is the first server for alignment-independent prediction of protective antigens. It
was developed to allow antigen classification solely based on the physicochemical
kp1roperties of proteins without recourse to sequence alignment.

VaxiJen: Prediction of Protective Antigens and Subunit Vaccines.

Enter a PROTEIN sequence here:
Plain format only:

Or please select a multiple protein sequence file in fasta format to upload:
Browse... | Mo file selected.

Select a TARGET ORGANISM: |(Tyumour =

Fungal +

THRESHOLD:

] ACC Output Sequence Output [ | Summary Mode

Submit Clear form

VaxiJen Help Page Other Prediction Servers Citation Bacterial immunogens dataset

Other EJIVE Bioinformatics Web-Sites: Antilen Epilen MHCPred LipPred EPREOMPT
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1

MGSSHHHHHHSSGLVPRGSHMOQKSVQLGSFDKVVPSREVVSESLAPSFAVTETHSSVQSPSKQETQLCA
ISSEGKPCRNRQLHTDNGYFIGASCPKSACCSKTMCGPGGCGEFCSSNWIFCSSSLIYHPDKSYGGDCSCEKQGH
RCDKNAECVENLDAGGGVHCKCKDGFVGAEAAAKEAAAKATALTEPPTLAYSPNRQICPAGTTSSCTSKAVTLS
SLIPEAEDSWWTGDSASLDTAGIKLTVPIEKFPVTTQTFVVGCIKGDDAQSCMVTVTVQARASSVVNNVARCSYG
ADSTLGPVKLSAEGPTTMTLVCGKDGVKVPQDNNQYCSGTTLAEAAAKEAAAKAEDKHEGSWLEQEAAEDVT
PLPGSHTEAQTQSPSAFRRLTRRLRFWRRGVTGGSDAGEEAPQTPRPPLRTRILQYLRRVGTFFRRDIPAAALRFF
RRFRRVR

Probable Antigenicity: 0.7962

MGSSHHHHHHSSGLVPRGSHMQKSVQLGSFDKVVPSREVVSESLAPSFAVTETHSSVQSPSKQETQLCA
ISSEGKPCRNRQLHTDNGYFIGASCPKSACCSKTMCGPGGCGEFCSSNWIFCSSSLIYHPDKSYGGDCSCEKQGH
RCDKNAECVENLDAGGGVHCKCKDGFVGAEAAAKEAAAKAEDKHEGSWLEQEAAEDVTPLPGSHTEAQTQS
PSAFRRLTRRLRFWRRGVTGGSDAGEEAPQTPRPPLRTRILQYLRRVGTFFRRDIPAAALRFFRRFRRVRAEAAAK
EAAAKATALTEPPTLAYSPNRQICPAGTTSSCTSKAVTLSSLIPEAEDSWWTGDSASLDTAGIKLTVPIEKFPVTTQT
FVVGCIKGDDAQSCMVTVTVQARASSVVNNVARCSYGADSTLGPVKLSAEGPTTMTLVCGKDGVKVPQDNNQ
YCSGTTL

Probable Antigenicity: 0.7983
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Protein Structure & Function Predictions

+»» 3D structures of the designed sequences were predicted by online service:

I-TASSER service (https://zhanglab.ccmb.med.umich.edu/I-TASSER/) .

*» |-TASSER was used to determine the confidence score (C-score).

¢ The structural models was analyzed in Molegra Molecular Viewer.



Cnline Services

Home Rezaarch Services Fublications Feople Teaching Jobs Cpening||  Facilities Maws Farusm Lab Oy

[Fagarr
“I-TASSER
/%

FTASSER
QUARK : :__;5 Protein Structure & Function Predictions
LOMETS {The server completed predictions for 437777 proteins submitted by 104827 users from 140 countries)
CoACH {The template library was wpdated on 20181 21T)
COFACTOR |-TASSER. {Iterative Threading ASSEmbhy Refinement) is a hisrarchical approach to protein structure and function prediction. [t first identifies structurs] templates from the PDB by multiple threading approach LOMETS, with fulHlength atomic modsels constructed by
—— iterative template-based fragment assembly simulations. Function insights of the target are then derived by threading the 30 models throwgh protein function databsse BioliP. |-TASSER (35 “Fhang-Sarver) was ranked as the Mo 1 server for protein structurs
prediction in recent community-wide CASPT, CASPE, CASPS, CASP10, CASP11, CASP12, and CASP13 experiments. |t was also ranked as the best for function prediction in CASPS. The server is in active development with the gosl to provide the most accurate
MUSTER structural and function predictions using state-of-the-art slgorithms. Please report problems and questions at |-TASSER message board and ouwr developers will study and answer the questions accordinghy. (=* More sbout the server ...}
SEGMER
Gueue] [Forum] [Download] [Search] [Registration] [Statistics] [Remove] [Potential] [Decoys] [News] [Annotation] [About] [FAG]

FE-MD
WodRener I-TASSER On-line Server (View an sxample of |-TASSER output):
REMD

Copy and paste your sequence below ([10, 1500] residnes in FASTA format)y Click here for a sample input:
SPRING
COTH
Ecspred
SVMESER
ANGLOR
BEP-ELIM
SANSTER

Or upload the sequence from vour local computer:
DEET Browse.. | No file sslected,
ThneaDomE:
— |En.1ml: [mzndatory, where results will ba zant ta)
GPCR-FTASSER
— Paszword: (mandatory, plazse click bere if you do not have 2 password)
BindProty |
- I (optional, your siven name of the probein)
onCaom |
STRUM ’
T P Option IT- Exclude soms templates fram [-TASSER tamplate library.
Thi-align

Pgnlion]ll: Epecify secondary strocture for specific residoss,
WikA-align
hiti-align Kaepm_rmm;uw:nm:ha:mmumfymummmmmjuhmmA}ne_mnheasﬂgm&n}mmmmm;
L5l

L Run I-TASSER | Clear form |

EMTurf RS PP S S T
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linker

MIC3

SAG1

ROP3
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Optimization of the chimeric gene Codon Adaptation Tool

The Jcat tool (http://www.prodoric.de/JCat) was employed for reverse translation and

codon optimization to determine the optimized DNA sequence of the recombinant

protein for cloning and expression in Escherichia coli K12.


http://www.prodoric.de/JCat

Bioinformatic tools from
our team:

F’r@disi"?l‘

JCat was published in NAR
(Mucleic Acids Research).

http://www.jcat.de/

Home :: CAlCaculation :: Introduction :: Screenshots

Codon-Adaptation

1. Type/paste sequences below:

Standard genetic code is used for the input sequence. Click here to change!

2. Specify the pasted Sequence:
[ ] DHASRNA Sequence
(@] Protein Sequence

3. Select organism:

scherichia coli (strain K12)

:: Literature :: Links :: Download :: Contact



http://www.jcat.de/
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MRNA structure prediction

The RNA secondary structure was predicted with the mfold tool

(http://unafold.rna.albany.edu/?g=mfold) to determine the free energy

assoclated with the 5’ end in the mRNA of the chimeric gene.


http://unafold.rna.albany.edu/?q=mfold
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MRNA structure prediction
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MRNA structure prediction

Stack -2.90| External closing pair is C 112-G <7
Helix -S5.20| 2 base pairs.

Hairpin loop 2.10| Closing pair is € 116G 126

Stack -2.320| Extermnal closing pair is G Fl-C 109
Stack -0.90| Extermnal closing pair is A F2- 1038
Helix -Z.20| 2 bas=s pairs.

Hairpin loop 2.90| Closing pair is A ¥3-1 107

Stack -1.70| External closing pair is A 2-1 45
Stack -2.20| External closing pair is G 3-C 44
Helix -4.,.00| 2 base pairs.

Intericor loop 2.70| External closing pair is A -1 43
Stack -1.80| External closing pair is C 13-G 37
Stack -0.50| Extermnal closing pair is A 14-1 36
Stack -2.10| External closing pair is G 17-u 3=
Stack -1.70| External cloasing pair is C 18-g ¥4
Helix -6.10| 5 base pairs.

Interior loop 0.00| External closing pair is U 17-a 33
Stack -2.10| External closing pair is G 20~ 30
Stack -1.10| External closing pair is U “1-a 2
Helix -2.20| 2 base pairs.

Hairpin loop 2.50| Closing pair is U <24-G <8
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PET-28a Plasmid

Nde |
Thrombin
His tag

T7 promoter
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* Numerous studies identified potential epitope-based antigens that could
effectively induce high and protective immunity against diverse pathogens.

* The approach has been used to develop and evaluate vaccines to various
Infectious agents, such as Influenza Virus, Human Immunodeficiency Virus,

Epstein-Barr Virus, and hepatitis B virus.
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Potential advantages of using this epitope-based Vaccination Strategy

It has the ability to optimize the epitope structure to increase potency in eliciting strong

Immunity;

It provides the opportunity to focus and generate specific immune responses to known
Immunodominant epitopes;

* |t shows chemical stability.

Bioinformatic tools remain the vital option for analyzing
Immunogenic epitopes with high antigenicity and

Immunogenicity.






