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Polyunsaturated fatty acids are known to affect the fluidity of biological membranes and the
function of membrane-localized proteins. They also act as ligands for transcription factors and lipid
mediators. Recently, the relationship between polyunsaturated fatty acids and the function of
mitochondria has been reported, however, the mechanism of action is not clear yet. In this study,
we focus on the membrane lipid environment regulated by polyunsaturated fatty acids and oxidized
fatty acids generated from them and try to clarify the mechanism of the regulation of mitochondrial
function. This is the progress in the first year of a three-year project.

This year, we focused on the establishment of a system to evaluate mitochondrial function.
Specifically, we constructed a 96-well plate-based measurement system for mitochondrial
membrane potential and ATP production. We also established a system to monitor the activation of|
mitochondrial stress response by gPCR. In addition, we generated a cell line to evaluate
mitophagy flux. Mitochondria are degraded through autophagy (= mitophagy) when they lose their
function. We then added polyunsaturated fatty acids to the cells to evaluate their effects on
mitochondrial function by using the system described above. At the same time, we measured
mitochondrial lipids by LC-QTOF-MS (= untargeted lipidomics). So far, we have identified some
candidates that enhance mitochondrial stress response and mitophagy induction. Now we are
planning to analyze how those lipids affect mitochondrial function in detail.

Notes

FEEE  BEESWREY

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K0O12003001-20230001-

0030

BERZBAZZMERI AT N U(KOARA)ICEHE N TWA IV TUY NEEERL, ThThOERE, FLFLEHRWRTECREL., TOEINGEEEECE ST
REENTVET, BIAICHLE> TR, EFEEZEZETLTTHALEZY,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

2024%2H17H

2023 E FBEESWITABIm iR EsRss

g P-4 b §R4 H{EEEAT
MEREE FHEDEH 1,500+
K4 K% BB K4 (FEZE) |Ohba Yohsuke

mERRE (BAE
Z A RAMBERIER IC L BIEIRIEZ N LA I b3V R 7HBERIEMERS D AR
mERRE (=R)

Analysis of the effect of polyunsaturated fatty acid on mitochondrial function

THZEHR
& % Name ftlE « Bl - B4 Affiliation, department, and position
XI55/ (Ohba Yohsuke) FEFER @E‘EE%EW
MRMREBDOEE

%ﬁ*%ﬂ%%@ﬁi%ﬁ@mﬁ&?@%ﬁ&/Aagwﬁ%u%%%%i%ﬁﬂ\EEE¥@Uﬁ7P%%§X?4
I—49—¢ L TREEZECHDERBBICLELKEAETEIENASNTVWS, BEENT &I, EE, HIERNSEED
—DTH5I MY RY TOMEEE LMALEFAEHEBOREEICDOVWTHREMEZ TETWVWS, LHL. ThEIEERK
LARJL, HIREL RILTOZMAREMBHEEER, FMEBRTRINTWRERTHY .. EFRNICSMALEMASHHERHY
EDEIBAAZZILTI NIV R POMEICHEASZ TVLBINMNIEN TRV, Z I THRMETIEZMALEM
REfpBR S S U ZN S L WERT Z2BREIEHRRICKYRESINZEREREICER L. ZMARMASMHEEICELZ I MO
VR PHABESIHMEEBICDOWVWTOFLARILTHELNCTZZEE2BIELL, AARIIIESFE THY KEEIFTFD]
FEHTH S,

AFEEIFI NIV NY 7TOMBEETMYT 2ROBEISEN L, BEMICIE, 96well plateX—XTI fOVRKY T
BEMBLY., SPIAVRYTICLBATPELEEDREREZEETEZIENTERL, SHICIMIVYVRYTRMLR
mAméﬁm%qNRrFﬁ¢6¥é%ﬁbtoit\sh:yKU?M%%%%itmwﬁaﬁ%#tj—h77
—DRIETOMING (XA I~7; =)D, YA KN T 7 — %Eﬂﬁ‘&é?‘:&)@%ﬁﬁﬂﬁ%ﬁ\]‘ﬁbto ZDLET, HRE
ICZMAERMEBFBARML., S PIVRY TPHEEICSAZEEZTEMI2EeEIC. S FIVRYTEEDEL
#LC-QTOF-MS%= B W7/ /57 -7 / NJERZIVROFEZAWTAEL, MBICAMLUZEEEXRI AV R
DTF7EEFTRYRAENS Z & HHEET INETIC, TFAVRKRYTFAMNLAREBLVYSA N 770 —DREE
ELﬂ@?ékﬁhE%ﬂmLfV% &m\%@W%ﬁtvmr%b(ﬁﬁ%ﬁwé%if%éo

2. MRABRREEDOHE (F:R)

Polyunsaturated fatty acids are known to affect the fluidity of biological membranes and the function off
membrane-localized proteins. They also act as ligands for transcription factors and lipid mediators. Recently,
the relationship between polyunsaturated fatty acids and the function of mitochondria has been reported,
however, the mechanism of action is not clear yet. In this study, we focus on the membrane lipid environment
regulated by polyunsaturated fatty acids and oxidized fatty acids generated from them and try to clarify the
mechanism of the regulation of mitochondrial function. This is the progress in the first year of a three-year
project.

This year, we focused on the establishment of a system to evaluate mitochondrial function. Specifically, we
constructed a 96-well plate-based measurement system for mitochondrial membrane potential and ATP
production. We also established a system to monitor the activation of mitochondrial stress response by gqPCR.
In addition, we generated a cell line to evaluate mitophagy flux. Mitochondria are degraded through autophagy
(= mitophagy) when they lose their function. We then added polyunsaturated fatty acids to the cells to evaluate
their effects on mitochondrial function by using the system described above. At the same time, we measured
mitochondrial lipids by LC-QTOF-MS (= untargeted lipidomics). So far, we have identified some candidates that
enhance mitochondrial stress response and mitophagy induction. Now we are planning to analyze how those
lipids affect mitochondrial function in detail.
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