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�K�F�G�P�V�K�•�E�C�V�K�Q�P�� �Q�H�� �V�J�T�G�G�� �E�Q�P�U�G�T�X�G�F�� �U�G�I�O�G�P�V�U��� � � & �0�# �U�V�C�T��
software analysis primarily showed they were contained 
within both the B‑ and T‑cell epitopes [Figure 1]. These 
segments, covering 342 residues, consist of 122 residues 
of the N‑terminal portion of CagA (162‑283), 106 residues 
of the middle portion of Nap (30‑135) and 114 residues of 
the C‑terminal portion of OipA (155‑268). Without using 
any extra amino acids, these fragments were directly 
linked together to produce the synthetic HAC.

HAC replacement with D3 domain of flaA

There are four conserved domains consisting of D0, 
D1, D2, and D3 in the P. aeroginosa ���€�C�#���U�V�T�W�E�V�W�T�G�����6�J�G��
conserved D0 domain consists of the C‑ and N‑terminal 
�Q�H�� �V�J�G�� �€�C�I�G�N�N�K�P�� �J�C�K�T�R�K�P�� �O�Q�N�G�E�W�N�G�� �C�P�F�� �J�C�U�� �D�G�G�P�� �T�G�R�Q�T�V�G�F��
as the agonist of TLR‑5, and the D3 domain is a variable 
region. Upon 3D structural prediction of Pseudomonas 
flaA (Accession No.: Gu060499) and homology 
comparison with Salmonella � € �C�I�G�N�N�K�P���
� # �E�E�G�U�U�K�Q�P�� �0�Q����� �
�2�����������������K�V���Y�C�U���E�N�G�C�T���V�J�C�V���V�J�G���&�����F�Q�O�C�K�P���K�P���€�C�#���O�Q�N�G�E�W�N�G��
consists of 50 amino acid residues, which were replaced 
with the HAC. The schematic arrangement of the chimeric 
�€�C�#���*�#�%���O�Q�N�G�E�W�N�G���K�U  shown in Figure 2.

Secondary and tertiary structure prediction

Secondary structure was predicted by several on line 
programs, and the best result was achieved by GOR‑IV, 
as shown in Figure 3. The accuracy and quality of the 
model depends on two factors: First, the sequence 
alignment of query and template proteins and, second, 
the structures of the loop regions.

Three hundred models were predicted by 

Figure 1: Analysis of the H. pylori �C�P�V�K�I�G�P�K�E���E�Q�P�U�V�T�W�E�V���D�[���&�0�#�U�V�C�T���U�Q�H�V�Y�C�T�G���
�U�G�G���V�J�G���V�G�Z�V���H�Q�T���F�G�V�C�K�N�U��

Figure 2: Schematic representation of the H. pylori 
�C�P�V�K�I�G�P�K�E���E�Q�P�U�V�T�W�E�V���E�Q�P�U�K�U�V�K�P�I���Q�H���€�C�I�G�N�N�K�P���V�[�R�G���#���C�P�F���V�J�G��

H. pylori  antigenic construct fragment. The lengths of 
the amino acid residues are listed in parentheses

�(�K�I�W�T�G���������5�G�E�Q�P�F�C�T�[���U�V�T�W�E�V�W�T�G���C�P�C�N�[�U�K�U���Q�H���V�J�G���€�C�I�G�N�N�K�P��
type A/ H. pylori  antigenic construct protein helix: Blue, 

sheet: Red, coil: Violet

LOOPP (learning, Observing and Outputting Protein 

Pattern) online software. Based on the analysis of the 

structures, two models were selected. Further analysis 

of selected models by Discovery Studio viewer showed 

two essential C‑ and N‑terminals of the alpha helix 

structures (D0) that are needed for TLR‑5 interaction 

and were retained in these models. Moreover, the HAC 

replacement within the D3 domain has no effect on the 

conformation of the C‑ and N‑terminal domains of the 

�€�C�#���O�Q�N�G�E�W�N�G���=�(�K�I�W�T�G�����?��

Model stability for flaA-HAC

�6�J�G�� �U�V�C�D�K�N�K�V�[�� �Q�H�� �V�J�G�� �O�Q�F�G�N�� �Y�C�U�� �•�T�U�V�� �C�U�U�G�U�U�G�F�� �D�[�� �V�J�G��
computation of a Ramachandran plot based on each 

residue and then by energy minimization based on the 

total energy of the model. The majority of residues are 

in the stable region in the Ramachandran plot, which is 

shown in Figure 5.
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