
The gut m
icrobiom

e is involved in the regulation of lipid hom
eostasis. 
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1.
Identify regulators of the desaturase, fat-5/S

C
D

, as it is dow
nregulated on 

K
TM

-fed w
orm

s and plays a role in m
ediating fatty acid synthesis.

2.
E

lucidate the genetic m
echanism

 responsible for acs-5
m

ediated
fat-5 

regulation.

O
besity 

C
ardiovascular 

D
iseases D

iabetes 
H

ost uptake of m
icrobialm

etabolites 
can alter gene expression resulting 
in m

odulation in cellular processes.

C
aenorhabditis elegans 
as a m

odel system

- 

Future D
irections

C
onclusions

1. acs-5 is not a K
TM

 specific regulator of fat-5 expression.

2. H
LH

-11/TFA
P

4 and H
LH

-30/TFE
B

 act to suppress fat-5

3.
A

C
S

-5 m
ay repress fat-5 expression by controlling the 

nuclear localization of the H
LH

-11 and H
LH

-30 
transcription factors. 
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 acs-5(rhd288) 

Identification of acs-5 through a forw
ard genetic screen

FAT-5 desaturates palm
itic acid 

to palm
itoleic acid 

A
C

S
-5 involved in 

tagging palm
itic acid for 

ß-oxidation
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The com
m

ercially available m
utant allele, acs-5(ok2668), and the EM

S-derived m
utant allele, acs-5(rhd288), both increase Pfat-5::m

C
herry expression to sim

ilar levels relative to w
ild-type 

regardless of w
hether anim

als consum
ed a K

TM
 or E. coli diet. (A

) Schem
atic of m

utagenesis screen. (B
) Schem

atic of the biological role of FAT-5 and AC
S-5. (C

) R
epresentative im

ages of P
fat-5m

C
herry, 

of P
fat-5m

C
herry; acs-5 (rhd288). Q

uantifications of the grey values from
 the m

C
herry fluorescence on w

orm
s consum

ing (D
) E

. coli (O
P50) and (E) KTM

s. O
ne-W

ay AN
O

VA, *p>0.05, **p>0.1, ***p>0.01, 
****p>0.001.
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The gut m
icrobiom

e is involved in the 
regulation of lipid hom

eostasis. U
nhealthy 

changes in the gut m
icrobiom

e, dysbiosis, 
has been linked to a variety of m

etabolic 
diseases. 

D
A

F-16/FO
XO

, H
LH

-30/TFEB
 and H

LH
-11/TFA

P4 m
ay coordinate fat-5 gene 

expression under basal and acs-5 m
utant conditions. (A

) Schem
atic of R

N
Ai screen 

w
orkflow. (B

) Q
uantification of P

fat-5::m
C

herry fluorescence show
s that R

N
Ai 

knockdow
n of the know

n fat-5 transcriptional regulators hlh-11/TFA
P

4 and hlh-30/TFE
B

, 
but not daf-16/FO

X
O

, increases fat-5 levels. (C
) Q

uantification of P
fat-5::m

C
herry; acs-5 

fluorescence reveals that knockdow
n of hlh-11 increases fat-5 expression w

hile hlh-
30/TFE

B
 and daf-16/FO

X
O

 R
N

Ai has m
odest effects . O

ne-W
ay AN

O
VA, *p>0.05, 

**p>0.1, ***p>0.01, ****p>0.001. 
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Probiotics, w
hich can be introduced 

through supplem
ents or by ferm

ented 
foods such as Kom

bucha tea, can help 
restore the gut m

icrobiom
e.
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S-5 m
ay be inhibiting a key m

ediator that is sequestering H
LH

-11 and H
LH

-30 
out of the nucleus. (A

)
Fluorescent and D

IC
 im

ages of Phlh-30::H
LH

-30::G
FP + rol-6

on control L4440 and AC
S-5 R

N
AI and quantification of intestinal nuclei. Tw

o
independent experim

ents w
ere perform

ed w
ith sim

ilar results. (B
). Fluorescent and D

IC
 

im
ages of Phlh-11::H

LH
-11::G

FP + rol-6
on control L4440 and AC

S-5 R
N

AI and 
quantification of intestinal nuclei. Tw

o
independent experim

ents w
ere perform

ed w
ith 

sim
ilar results. O

ne-W
ay AN

O
VA, *p>0.05, **p>0.1, ***p>0.01, ****p>0.001. (C

) 
Schem

atic of TF R
N

Ai knockdow
n results.

1.
Perform

 a R
N

Ai reverse genetic screen on different long-chain fatty acid-C
oA 

ligases to determ
ine if other regulators of lipolysis m

odulate lipid m
etabolism

. 
2.

Perform
 R

N
A sequencing on subsequent long-chain fatty acid-C

oA ligase 
candidate knockouts 

3.
Identify key m

ediators responsible for the AC
S-5 induced repression of fat-5 

gene expression that m
ay be controlling the nuclear localization of the H

LH
-11 

and H
LH

-30 transcription factors. 


