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A group of three genes (NEQ184, NEQ185 and MOC;U:GS of thletGEl\ll\“ ACTIShttp.//www..tgenl act.org/) were | . This gene has the coordinates 168505..169614 and is
NEQ186) from the marine Archaea, Nanoarchaeum i USST 10 COMPISIe anoarcnacim equitans genome i . located on the top strand as predicted by GENI-ACT. The
equitans, were annotated using the genome annotation ~: annotation. The modules are described below: : , sequence is 1110 nucleotides or 369 amino acids long.
website GENI-ACT. Nanoarchaeum equitans live in | . BLAST results of similar sequences proposed the product
I daSiIC Intformation oordainates dat IS the sequence O e gene I I . . .
hydrothermal vents off the coast of If:eland. Each of th_e : -an d Sequence, and protein? V?/here < |ocagte e : : of this gene to be an ATPase, which is an enzyme that
three genes was assessed for their general genomic Protein Sequence  the genome? | ' catalyzes the decomposition of ATP into ADP and a free
: : : : _ U : ! Sequence-Based Blast, CDD, T- How similar is the protein under l ! : : "
mformatlon, amlno_ acid seguence bas_ed Slr_mla”ty data’ : Coffee, WebLogo investigation to other proteins in | | phosphate. Top CDD hits of this gene also Supported It's
structure-based evidence from the amino acid sequence, i GenBank? i ' function to be an ATPase. Using TMHMM and SignalP,
4 : Bl Structure-Based TIGRfam, Pfam, What functional domai | | .
and cellular localization data. Sear_ches from various | PDB A, Fam pregen‘:?rft'ﬁgimfer?na'u”:dae;e i . NEQ186 was determined to have no transmembrane
databases (such as nr and SwisProt) for similar SN nvestigaon? | ' helices and no signal peptides. This ruled out the possibility
sequences gave possibilities of the gene’'s functions. | SN -\ )\ 'Sicnalp.  located in the cytoplasm, secreted. : . of the protein being a membrane protein or secreted,
Later, evidence for the location of the protelns were : LipoP, Psortb, in the periplasm or embedded in | : meaning it would |ike|y be |located In the Cytoplasm_
found using TMHMM, SignalP, PSORT-B, and other Fhobius the cell membrane or cell wall? | . PSORT-B results confirmed this possibility giving the
' : : ' PRE | Final A tati Evaluate data f Has th b tl lled l 205 210 215 220 225 230 235 240 l ; -
appllcatlodns.t Ultimately, we provide predictions for the : aI\I/?n Jate data from b;fheZigzﬂﬁe sen correctly calle : o . protein created by the gene to have a very high chance of
ene products. i L Beof B 0y . residing in the cytoplasm.
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. NEQ184: - celdlUPAc-hPUNLUNL  EVELPREReRSEITKIUIBEE  © Conclusion
The habitats of Nanoarchaeum equitans are submarine i The gene has coordinates of 166567..167163, makiny its length i 40 i
hydrothermal vents globally, alongside Ignicoccus hospitalis. | 997 nucleotides or 198 amino acids. Its first BLAST hit, which ! 520 “K§5993§L05k¥EQFS AEIKAVQTEA YFAIR"—%R"-! ' Proposed gene products were found from BLAST and CDD hits
N. equitans has no metabolic system of its own, and know . was found in the nr database was exosome complex component oo R R o e e e e 1 of similar sequences to the query sequences. These proposed
way of producing small-molecule cellular precursors (lipids, ' Rrp4, from the organism Archaeoglobus fulgidus DSM _4304. | MF - functions were c_jetermlned from definite functions of genes
. ¥ 4 eofid nstead. it rel . Next, through the programs T-COFFEE and WeblLogo, it was ; s G ' found to be similar when aligned to NEQ184, NEQ185, and
amlnp acids, suga.rs, an nu.c 9_0' es). Instead, | .r.e 1es on i gathered that the gene has not been well conserved. After that, i 390 B om0 i NEQ186. The gene products proposed for these genes are
physical contact with /. hospitalis for these necessities. The . Pfam, TIGRFAM, and PDB were used to determine the potential Figure 4 — WebLogo of NEQ186 and the top 10 BLAST hits of similar ' shown below.
process by Whlch these_ Sma”_mdecu'e_s are .trans.ferred | structure of the protein. Finally, TMI__IMM ana SlgnaIP were F‘Sed | sequences. At the start and the end of the sequences, particularly on the |
between the species is still unknown. Their relationship has ' to test_ for tr_ansmembr_ane helices and S|g_nal peptides, ' N-terminal half of the first row and the C-terminal half of the last row, the
been labeled as both symbiotic and parasitic depending on : respectively, neither of which were found before LipoP, PSORT- | sequences are not well conserved. However, on average, there is much | Locus Tag Proposed Products
the study, after finding that in lab conditions, N. equitans i B, and Phobius helped form the hypothesis that the protein is i more conservation of the genes over the next & rows. i
, . , . . . I C tO IasmIC : NEQ_186 amino acid sequence : ribosomal RNA-proceSSing prOtein
could not be propagated without the presence of /. hospitalis, '@ 2P L q I NEQ184
p p g p - p ) : : 7 Zoom to residue level BELUSESUCR LR * : RRP4
and the effects of this relationship on [. hospitalis were i &% Figure 3 - This is a 3D i query sea. W?ﬁ*ﬂ-ﬂ i
negative, or neutral at best. i ":“gﬁ”’ rendering of the top PDB hit for ' g | aspartyl/glutamyl-tRNA(Assn/GIn)
| R e e 2 NEQ184. It is called archaeal | | A midotransieraselcubun e
| A NG exosome core and also comes | forepeellc PRK05962 i
| | | from Archaeoglobus fulgidus, | Swerfanilies | Slea i i !
i just like the top Blast hit for the i o swerfanily B \NEQ 186 Proteasome-activating nucleotidase
: protein . : PRKE:?IS);u:j;eE?;FFIU : or ATPase
Cell of Ignicoccus : : Search for similar domain architectures = 2 Refine search = & :
: Sl List of domainhits ok
I . PRI?;;?)SZ PQ&?):ZZ?" proteasome-activating nucleotidase; Provisional Description I;‘ ;?;;?II E-V%I:fOO I
Nanoarchaeum equitan ' N EQ185: T — e e
[ | [+] AAA pfam00004  ATPase family associated with various cellular activities (AAA); AAA family proteins often ... 146-279 6.04e-53 |
. This gene’s coordinates are 167163..168512. The NUCIEOLIAE |  HMA  cwaoosss  Arresss sssocated i avarely of celulr aciios: AR ATPases assosated i lizas  S15etd | Refe rences
. sequence was predicted to be 1350 bases long, and the amino | - ' Wikinedia. Nanoarchaeum eauitans. BioLib-16339-
Figure 1 - Image of N. equitans attached to Ignicoccus " acid sequence 499 amino acids long. BLAST results indicated ' Figure 5 — Conserved domain results for NEQ186. Top hits include PediE 7 ’ |
cell ' th imil - b f h . . three ATPases, which is the predicted function of this gene. .
: | the most similar proteins 1o be from _t € organism . - - - | ' Giannone et al., 2014. Life on the edge: functional genomic response
164073 169073 ' Nanoarchaeota archaeon, and relating to charging tRNA(ASN). 1 e e ' of Ignicoccus hospitalis to the presence of Nanoarchaeum equitans.
W m D DD . Then, TIGRFAM, Pfam, and PDB were used to determine the | . ISME J. Volume 9(1):101-114. doi:10.1038/isme;.2014.112
i structure of the protein and structurally related proteins. i i
:] <] <] <] G . ' Results from TMHMM and SignalP indicated that there were no |
. transmembrane helices or signal peptides present in the | :
NEQ184 NEQ185 NEQ186 ' protein, meaning that the protein is most likely not found in the |
. membrane, or excreted from the cell. Results from LipoP, | :
Figure 2 - The locus tags and relative position of the genes under . PSORT-B, and Phobius confirmed that the protein most likely . Figure 6 — HMM logo from the Pfam results of NEQ185. Shows :

Investigation in this research.

resides in the cytoplasm. minimal conservation.
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