UT‘@‘ The Pseudomonas aeruginosa acyl-CoA dehydrogenase FadE2 and negative regulator of the

mitochondrial UPR mediates bacterial survival during oxidative stress
THE UNIVERSITY OF TEXAS A
AT ARLINGTON Mohammad Tanha and Mark W. Pellegrino

24h 48h 24h 48h

5 UPRmt . .
T Leucine Valine The mitochondrial unfolded protein
M — | | response (UPRmt) regulates
- 5 WM \ l l mitochondrial protective genes
< > transcriptionally. Pseudomonas
PA; hsp-6:.GFP PAfadE2-; hsp-6::GFP |Sova|erYI'COA ISObuterI'COA aeruginosa infection activates the
WT; PA WT; PAfadE2- PA52900| PAfadE2 PA54590 | PAfadE2 UPRmt in C. elegans due to toxins
40 REEk X PA54630| PA38440 PA52900 | PA65820 targeting mitochondrial function.
UPRmt = 100 _ wrea PA66040 Intriguingly, the UPRmt is suppressed
— “'r J- £ — WT; PAfadE2- 3-Methylcrotonyl- Methylacrylyl-CoA during prolonged infection. We found
o \@_’ @ CoA that the P aeruginosa acyl-CoA
T z s0] dehydrogenase FadE2, which is
- =
P 3 " pcetyl-CoAl TCA )\ —succiny-CoA  involved in BCAA catabolism, is
& Acetoacetate Cycle required for UPRmt suppression
o 2 T;':e (hoi ) 0 100 during P aeruginosa infection.
4000+ *,ﬁr FadE2 is one of several enzymes that
PA PAfadE2-  PA38440-  PA52900- PA54630- PA65820-  PA66040- : ns ° PA catabolize branched-chain amino acids
30004 - PA54630- and fatty acids. We wanted to see if
+ PA65820- FadE2 is unique or if losing any other
Z 20004 ® PA66040- acyl-CoA dehydrogenases lead to the
x PA52900- same result. Here, we show that FadE2
10004 . = PAfadE2- is the only P aeruginosa acyl-CoA
ﬁ ﬁ B PA44590- dehydrogenase capable of suppressing
. i1 A PA3B440. the UPRmt. Therefore, what makes P
Q\L &[ QQI' %Q', @[ IV aeruginosa FadE2 unique in in its
-6 & 2 07 B o N ability to repress the UPRmt?
hsp-6::GFP Pt et yoree

1.59

sy H.0
W? Oxidative Stress - SH 22 > -—SOH

PA PAfadE2- PAfadE2+  PAfadE2C1/C2

« PA
o 1.0 pEns PAfadE2-
e e FadE2 171 181 274 284 ,
© 051 7 P aeruginosa ACDPRCKILIF -~ LELMCKRAVSR < —_— >
o™ E cloacae ~ ACDPRCKILIF - LELMCKRAVSR 80~ Sp-o::
0 5 10 15 20 s
Time(hours) A.baumani  ACDPRCKILIF ----LELMCKRAVSR 5 100 — PA
60— o 'S — PAfadE2-
[ -
: —
Heat Stress . ) ‘ S oo - @ PAfadE2C1/C2
1.5+ BA : Acid Stress - PA 176 278 i 40- as g 5 — PAfadE2+
. —(———(— () It | 2
,-"m = PAfadE2- | = PAfadE2- G C———® o B 3
o 1.0 g : 20 —la® ©
[=] bl = S
8usf / : B ‘ :
O .5 " O 0.5 l l o l I l l s .
50 100 150

»
- \ o VO R vl 0

(1] 5 1I0 15 20 0 5 1I0 15 20 $«
Time(hours) Time(hours) \‘\&\

i H 1.5 . .
0251 Nutrient Stress . PA 15 Osmotic Stress . Oxidative Stress EﬁfadE2+ P aeruginosa establishes itself in the intestinal lumen

PA
= PAfadE2- iis:uIII = PAfadE2- 104 =55kt - PAfadE2C1/C2 of C. elegans during infection, a hostile environment

iggimﬁﬁﬁﬁiiiﬁﬁi . ' i - PAfadE2- home to a variety of environmental stresses that the
ig ii' & pathogen must mitigate. Consistently, we discovered
d 4 P that FadE2 contributes to pathogen survival
us® |J'3:,..--"" . . . — specifically during oxidative stress, and may be
0 5 10 15 0 s 10 15 2 ooT T o - » regulated directly via an oxidative-mediated

Time(hours) Time(hours) Time(hours) mechanism.

1.0

0D600
0D600

0.5

Time (hours)

Conclusion: We present preliminary
findings that suggest an important
role of a bacterial pathogen acyl-CoA
dehydrogenase, FadE2, in mediating
protection during oxidative stress. We
further propose that FadE2 may be
modified directly via  oxidation.
Ultimately, the activity and regulation
of FadE2 impacts the host at the level
of the UPRmt stress response, which
limits its survival during infection.



