Observing Fatty Acid Synthaseas part of the Dalotia beetle Defense System
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Introduction

Fatty acid synthaseis alipogenic catalyst in the lipid metabolism
pathw ay. This pathway carries significancein the human body, asit|
modifies proteins, localzes cellular functions, and constructs cell
membrane structures. While signfficant, this pathway can
exasperate conditions like COVD-19 andcancer.

Fig. 1. FASN utilizes acetyl-CoA and A Lipid metabolism pathway
malonyl-CoA, byproducts of

gly colysis, to synthesize palmitic { JosblCod ) J

acid. Cancerand COVID-19 can

accelerate this pathway, increasing

tumor proliferation and amials }—— Cancer and antiviral

inflammation in patients [3]. Syihosis redicaton

Dev eloping drugs targeted to i -_mhihns FASN

inhibit FASN from overproduction | paimitic Acid

will aid in treating these e

conditions. {,, Cl6esters
Evolutlon and Behavior Fig 2. Ore

ev olutionary

B Dalotia tergal gland
A"' n //Q\ P Secretion exit adv antage therove

Segment 6 4 segment7 beetle possessesisits
N - !

\t N“t\ﬁ ) tergal gland.
v “ Containing two
© l \ cooperating cell types,
> —r S this gland is effective in

Solvent BQ cell A
Dalotia rove beetle  cell type type fending off attackers,
like ants [1].

Reservoir

<

FASN plays avitalrole C Selvent pathway evolution

in the solvent Solvent cell ' ' Oenocyte
pathway, where it coopion

produces CI0 and = FASNIFASNIFASN
CI2 esters. This it
pathw ay s integral to

the glands secretion T
[1]. Athoughthe mem(l
aupncanun

mammalian lipid

Cmacy‘w(/

ELOJELOJELOJELOJEL O]

uonebuoje
3 Uy

pathw ay and B ,_._\ ERRAAL S
oenocyte pathway FARIFAR BFARIFARIFARIFAR]

rely on FASN they L S N —
yield long fatty acid N[

chains of Cl4,C16,
and C18.

U’“‘“’“y!g Vm\f"r €26-C31

Species Comparison

A Multiple sequence alignment

Fig. 3.A multiple
sequence alignment of
the 10 most simiar
species to Dalotia
coriaria was made
with Clustal Omeg
and arranged with
Jalview.
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Structural Overview

Fg. 4. The structural prediction models w ere made w ith
AlphaFolds 2 anddomains were found with Interpro prediction.
Predicted domeins w ere conpared to confirmed protein
sequences.
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Fg. 5. Byusing aDalotia pasmd, MFASN can be grown,
overexpressed, and purified. Once purified, acetyl-CoAand
acyl-CoAwill be added to the purified fatty acidsynthase.
Resulting productswill be assessed through gas
chromatography mass spectrometry to detect compounds.

B Invivo ﬁ
C CoA
HyC » o \S .
(—
) Acetyl-CoA
Dalotia beetle
— feeds on different
- / amounts of each Il
C CoA
a 5 \S A
Acyl-CoA

Fg. 6. To mimic the experimentdonein vitroina
behaviorallyway, the rove beetle will consume different
amounts acetyl-CoA and acytCoA. The movement and
gland secretion of the beetle will be observedto study the
effects of eachsubstance.
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