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Abstract

FhaB domain structure

This case study will focus on identifying and

analysing an unknown DNA sequence. For this BLASTn of DNA fragment set 8

research different methods of bioinformatics

are used like BLAST, KBase and In silico S Total Query E T
design. The analysed sequence showed the Scientific name S cover value number

Figure 2A4: 3D structure
found in Alphafold of

Campylobactus  jejuni  (Cjejuni).Further Filamentous hemagglutinin — N-terminal  domain-
research into the proteins the sequence hemagglutinin N- Zontzmmg timtem P redzj;ed bg;{gllp haf ;l;f ’
encodes was performed in order to connect Campylobacter jejuni 100% CPO01090 terminal domain- Pi;ieinoz visza;;q;legea su(;;?,zm_miil Cm;
the organism to pathogenicity and the subsp. jejuni strain 35925 ’ 6.1 containing protemn of o olours  represent  hydrophobicity.
consequences for humans. I;Zdefo% :51321; iic;jé Hydrophilic — amino  acids are red,

identification of the bacterium species Figure 2B: 8D structure of Filamentous

. hydrophobic amino acids are green. The
Jor hyarop h"b’“tyf amino acids sticking out of the surface are
green for hy c{rop ho.b i mostly hydrophilic. Of the amino acids in the
(non-polar) amino acias, tail (on the left), a large portion 1s

red  for charged . 1 b ol
(hydrophilic) amino DTOPRODIEC (green/yellow).

acids.

Introduction

the sequence originates from Campylobacter 35925 OrdLATLILLPeiL Nepl, B0, spt. et Sanl 852, Xl e, 8501, Lot
jejuni and codes for a hemagglutination activity ApaL,BaeCl, Bsel 1 enl
domain protein. C. jejuni is a pathogenic gram

negative bacteria that is one of the most

Campylobacter jejuni 100 CP028911
strain NCTC 12661 i 1
In this case study, we conducted a '

comprehensive bioinformatic analysis of an Campylobacter jejuni CP02004
unknown DNA fragment. We determined that subsp. jejuni strain ATTC 100% 51 In silico overexpression
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Table 1: BLASTn results obtained through NCBI-BLAST. A BLASTn was performed on NCBI, with all the

Pvull

f food . . . fragments of set 8 as input. The table summarizes the significant results from this BLAST, which indicate that Az

common —causes ot lood poisoning. .It. 18 the DNA fragments originate from Campylobacter jejuni. et

estimated that there are 96 million et EcoRv
Campylobacter infection cases annually et

worldwide (Hameed, 2019). The food BLASTP of ORF26 Scal

poisoning caused by C. jejuni is rarely life-
threatening, except susceptible individuals. Cluster representative Total Per. E Accession
Infection with C. jenjuni can cause enteritis, or sequence score identity value number
inflammation of the small intestine. We used

various bioinformatic tools to find the protein DruAL, 1

BzaAl, +1 WY ﬁ_ . o ’
encoded by the DNA fragment and to clarify Hemaeelutination activit '“"““’:H R Hgf.fl.:;?f.z
its role in the symptoms of food poisoning d 55 toi y ATP35919 Pl FepLBgll
caused by C. jejuni. omain protein. - - J . Bpuol, BepDI, Cla
[Campylobacter jejuni 1 - s
e o . Accl Bpulal
subsp. jejuni]

Methods
- ; .. . 84.43%
BLAST and ORF-finder domain-containing protein 080.1

A nucleotide BLAST was performed using [Campylobacter jejuni]
NCBI BLAST on the fragments from DNA
fragment set 8. To further identify the genes
present and subsequent proteins, an ORF-
finder was used on fragments 1 and 2 and the
two biggest ORFs discovered from each
fragment were used to perform an BLASTp PTOLE
in order to discover the proteins they encode. jejuni]
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Figure 3: The pRSET-A with the hemagglutination activity domain
inserted. It shows the gene within the MCS and downstream to the T7

Fllamentm.ls . . promoter. The insert is longer than the actual gene as shown in the
hemagglutinin N-terminal EDO7428 vector. Benchling was used to make the overexpression vector.

Conclusion

Filamentous

hemaigglutmm‘ N -terminal FAK09337 . u .
domain-containing 64.1 The goal of this case study was to use bioinformatics
protein[ Campylobacter ' tools to study the organism Campylobacter jejuni and
the hemagglutination activity domain protein.
ORF26, which was discovered in DNA fragment 2 of
set 8, codes for the hemagglutination activity domain

Literature research on the organism Table 1: BLASTp results of ORF26 from fragment 2, obtained through NCBI-BLAST. Hemagglutinin . c .. .
5 h o 5 activity domain protein from C. jejuni shows the highest percentage identity, as well as a query cover of 100%. (HAD) protein of campylobacter Jejll.nl. This .Was
and its pathogenicity The ORF likely encodes a protein with hemagglutination activity, but which one it is exactly, remains unclear cc.)n.flrmed .to be th.e case by us1.ng multiple
R R e [ based on these results. bioinformatics tools like NCBI-ORFfinder, NCBI-
St o1 IR ik s o el on — . BLASTt and InterPro. Campylobacter jejuni is a
the or,igin Pathogenicitv of Campbpvlobacter ietuni pathogenic gram negative bacterium and is one of
I i o Overview of sources, transmisions and outcomes of Campylobacter the most common causes of food poisoning. There
The hemagglutination activity domain Jejuni infection was not mu.cl.l mforrr.latlon online abo.ut the protein
S T G e Ao ] arain dik in this specific organism, so the protein was studied
b . d i }% K . by comparing its function in multiple different
acterium an in other prokaryotic >500 cells Contaminated

- =k and it has a function in adherence, this was
ﬂ) discovered by protein analysis in interpro and the

In silico overexpression C.jei qd" ::S;Z?;E?;ﬁgﬂi protein pathway in KEGG. Literature research

’ showed that pathogens utilize this function to adhere

. . e A - : ‘ organisms. HAD protein is found in many organisms
organisms as well. : water . r .
&® a

The CDS of : Fhe. VA .g.ene. fro¥n | milk to their host, which makes HAD protein a virulence
I ® O 0 factorr The Campylobacter jejuni can cause
85925 (CP010906, positions 691230-694553) Damaged C””"“‘.mi”ate.df:- ' 2 inflammation in the small intestine. It can also have a
was identified using NCBI. Primer design IECs meé}"“{,,f'./ h 3 T
included 500ibp tlankingireg: S optimized \adi 4 -; disorder GBS. An in-silico design was made using
for 40_60%, £L conte.nt. [ were y © benchling to overexpress the HAD gene in the
generated via NCB.I Primer-BLAST us%ng Children >5 years Contaminated 60-80% of _E inducible pRSET-A plasmid. This is important for
parameters: PCR Slfe 3—4 kb, annealing poultry . infections 22 a therapeutic purposes like vaccines since the activity
temper.a ture.55—65 Co 1BemulsIl eng ECO.RI i fe}fjb. v domain is an important potential target.

restriction sites (GGATCC, GAATTC) with . C. jejunt

upstream CACACA motifs were added to the L 10¢ colony: y,

forward and reverse primers, respectively. D:mag.ed T o formiriy units

The gene was cloned into the pRSET-A vector ransmission (CFU) r

containing a 6xHis tag, MCS, and T7 IEGS o i References

promoter, followed by insertion via - M'%

restriction digestion and assembly. Clinical symptoms

The structure of the FahB domain of the
hemagglutination activity domain protein
was visualized by using the Protein Data Bank

: : S Watery Bloody Inflammation Vomitin
Domain structure visualization s diarhoss | oV .

and Alphafold. For this the sequence from Incubation period

Kbase was used and the structure obtained 2 -5 days

was compared to the FhaB structure in

Bordetella sp.02P26C-1 Figure 1: Summary of the Campylobacter jejuni infection in humans. This figure showcases the way in which References poster Logbook

C. jejunti is able to contaminate humans.
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