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A1ZA &

QAALZ A2 oA vkt o a5 AU S0 S0t AAFS Alarnt
o A ZURT 1] TS ek S s s 1% 7
= Algeta, Aedge) A A e AEULR] Ass dEdtozA Al

A Holeks 9T gtk (William, 1997).

AL Qb Aprto g A Hoglom, QIXjAe- 4+ 7ol wet
phosphatidyl choline(PC), phosphatidyl ethanolamine (PE), phosphatidyl inpsitol(PI),
phosphatidyl serine(PS), phosphatidic acid(PA) %! phosphatidyl glycerol(PG)'s©] it

(Manuela, 1998).

=3, 24%A e QX do] o] Bxulo] glow] XA tilEgo] ofib
%) % stifo|th(Sasty, 1985). whebA X 2e] 0] Eirdo] A7) AL 142

olAkEbg o] A LR 417 A gko s o]ol2l 4 glrkFarooqui et al,

2004).

A4 Fo] stel PSCEATIE AR 22 MEe] el T g

Ester A3 o 2271¢] Aako® A4 o] §lar, Al gkl Phosphodiester 2



gro g Aglo] EoIQ)rhAcid, 2004).

Phosphatidylserine

HQC_O"R1

HC—O—R2

H,C—O—P —0—CHzCH-NH,
O-

1% 1. Phosphatidylserine 73 (Voelker, 2005)

o] PSO] A A oA vl Feshrkar oA Sty PSe Aol wket
U #xE SAsh=t 53], Wef Wutel] wol EAfskar Qlvk S PSEAE
2713 mit} uko] zAdo] thE thVance & Steenbergen, 2005). UHHA O & PS= A|3E
27} endosomee]] o] EAEk=T), MEE Foll A L leaflete]] o] AL

UL} whdol| mEFZTejoke] mtel] w9 whe BlEE EAfskal Qlrk(Schick,
Kurica, & Chacko, 1976).

olFutoll A PSS QEZollA npEE O R o]F- A APHolA oA Tk
AIE vpgZe] =EE PSE AR APES] Algolm AAES] Wl o] PSe
receptor7} Q1o A] AAEAE-S- 317 SHol(Fadok et al., 1992).
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PS gHdolut M3te] ofe] FErt EAste] AlES] x| pSe] AJrleFo] 95%
F0] 5 A3 ApHoll= ggFo] $l I tHGrandmaison, Nanowski & Vance, 2004).

A E oA PSO] 752 teksit) n|EZEgolof EA k= a49] 7]do]
] PES] A A7) H7] %

= SF31(Vance, 2014), 548= =] ©](Sigal, 1994) Akt, PKC 4]

=

T AY, Hsp70 ¥ Wi v} 2y S 2H-8-shoH( Verdaguer, 1999; Arispe, 2004; Huang,

2011) 37 A Qlck

53k 9] PS9] the acyl-chainss 36%3= docosahexaenoyl ©. = o] Qli=H] o]F
AZA L] 2 7150l A o] tiKim, 2007) 1L ¢ A itk

e 7L Aol A FEA Hsl
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2. Phosphatidylserine synthasel¥} n|EZEzg]o} ulko]
A
Z39}2] 2] phosphatidylserine synthasel(ptdss1)<> phosphatidylserines k= &4~
2 Il pss1F} pss2E A K Arikketh, 2008)(2E 2).

(PEMT)

= PxE DAGP
AO
‘ RN DGK IPPAP2
EPT plcC
ps—=0 L pE DAG PC
CDP-Cho CDP-Etn 1 plcC CPT |
T t PTDSS1
c Etn

PS synthesisin Drosophila
PS synthesisin mammalian cell

% 2. PS 33 (Vance & Steenbergen, 2005; Midorikawa et al., 2010)

o] phosphatidylserine synthase:="Mitochondria-associated membranes(MAMs)l| o]

b

Aetar gtk o] A AxA Q] BE THQloFA AXA ) nEFET o}

A7 A= %9 9.2, lipid metabolism 2} calcium signaling®ll &= Q.31 18-S ot

=

(Michiel, 2016). # - 217-e]] SJ3hd o] A o] nEZEglo}e] ePgA-S Faeh=

Aoz d&F=d, o] wl o] 47} od st Michiel, 2016).

Ptdssl ]l 33 PSS mlEFZ ol §AXITh o] PSi= W|EF o} %

kol A decarboxylation®] % ©]A] phosphatidyl ethanolamine (PE)°.2 #3$he]=1), u}
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19 3. Mitochondria-associated membranes(MAMS)2ll49] Lipid metabolism (Vance, 2014).

AIAE 2739 L mEFE o) v /At Aol Stk MEZE
o} ulko] Q1x]2 /L2 & < (mitochondrial respiratory chain (MRC) complexes)”}
supercomplexes@ Roli=t] ZHg-3lo] n|EZEgolo] 75 JeAS Fuf v|ER
o} QA A 2] Wk 551202 supercomplexes?] F-d-S A o7]A FaL
Reactive oxygen species(ROS)"8/d el 3= 7] %I tHMiwa & Brand, 2003; Schenkel &

Bakovic, 2014; Vance, 2014; Baker, 2016 ).



3.ROS%} 273 HIAY 2

Reactive oxygen species(ROS)= AtAr S5 tiAF 2478 2] -1k =4 (Schieber, 2014)
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of]3= superoxide ion, hydrogen peroxide(H-Oy), hydroxyl radical(OH-) 5] g1t} vl
ROS7} ol Aol aitst 58S HojuA] = ASIAE A Aol =

o] Al ¥ THHelmut, 2017).

absl ~Ed A Aol A= ROS7E AUje] A5, i, DNAC 45 74 €
THSchieber, 2014). P|EZEglotolA B ROSE AEAF ¢ & T AMEAF
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Ott, 2007). =3+ ROSt= AMEATdd @ids WHPA7|=H, ol
atherosclerosis, diabetes, unchecked growth, neurodegeneration, inflammation, and aging ‘s
o] A3 kA o 7 oJojxIt). ROS= NF-kB, MAPKS, Keapl-Nrf2-ARE, and PI3K-Akt

o} 2o AT A & k2] jon channels, transporters(Ca2* 2} mPTP), protein kinase



AR 3 TG 71 ol XA M3 &Ll Wik, A EEA A
g Agdo] lrk A= E3d 217843 f-4}= phosphatidylserine synthasel
o] ASEH AATHZTITT, 2014), ptdssl 1=}kl B2 217323 Ato] o] A1

YA obA T8 EA AL ok

A= ptdssl ke EBA A S 1A BAlE sk Sl
ROS®| 2|3t AlslAEd Ao FHEICE AXA M G20 7153 Testod <l
A 2736l gt n|EZEglofol|A €] ROS I8l J3-S 7] %] 11 (Baker, 2016),
ROS W% 7= A1 H3A Agke] A B ofsle} v E o] lvKZhang,
2016). o|¢} Z2 APATE EUIE 2 AFE pdssl F-AAF =AHololA ROS

Hhako] Z71eh=x] 9 Q14 0 7 718k ROS7| AMe AE#HAS o7 A7 F
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1. AR Z3

1
a

3}2]= commeallyeast WA 7} E0191= ¥ of] dry yeastE Wil day/night

[
P

= 122 AR, FEE 60%E AIste] wieksielth Ade] HA o) w25
T8} 29504 wljeFselth. tZ S 24 CantonS 23125 ARGl CH, A7
o7 A ptdssl FA SAMo] Zate)s AAATN P TS BHFS
H]l ol e] F TF/E ARESIlTh

# CantonS Wild type (0)Fu)8r Bx15-48 1l SaA8F 74

# 11632 PPZIG)TICDE vy UTM3. ry - Sb Ser ( from
Bloomington stock center)

# 104172 W' P{GawB}CG4825 "/ TM3. Sb' Ser  ( from Drosophila
Genetic Resource center)

. . . - Chromosomal
line P element insertion $JX] )
location
Homozygote
11632 | 3L:20,526,138..20,526,138 77c7
lethal
Homozygote
104172 | 3L:20,526,151..20,526,151 77c7 lethal
etha
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Gene Span
CGAROSD  mTerf3 CG4825 CG4858 CG13250
] 1 = | —
CGAL104 Rodz
| —- e

Hatural TE {only visible belouw 388Kb}
INE-14
H

Transgenic Insertion Site
eE{PTT—GH}CG5059[EHOEB26] PLAPHCGAETE0A00TIS]

-
P{GSVE}GSiEE?S+ﬂi{HIC}CG4825[HI012S4] +ﬂi{NIC}RCd2

P{EPgY2FCOR0TALEY04231] FEBaC{NH}F05015
m;Bac{681.P.FSVS—i}CGSOSQ[EPTIOOllSO]
T P{GSVEFGS13703 PBac{d0s P . SWS-Z3Co4825ICPTION3S
P{GSVE}GSl?05?_;Eac{wH}CG4825[F00?10]
-3

FE{SUPDP—P}C65059[K6064?4] P{Mae-URS.6. 11 Red:
FE{XP}C55059[d02522] PLGEY7G521561
P{GSYAIGS11597
eEBaC{PB}CGEiO4[006516]
Mi{ET1XCES104 [MEOZ165]
- +EBac{SHstostRed}LLO?SOZ
FPEac{UHX 645230 F01072]
P{GIVZIG5T1167
P{PZ}1C3FFCOFI04521]
_;{Gawﬁ}cﬁdazﬁtNP?EUZJ
_;{GSVZ}GS?lsg
P{GawB}CG48250cd15]
P{sUPor-P}RCG48250KGOGE018]
_;{EPg}C64825[HP31?23]
—

FE{EP}CGQS25[EP?20]

<_E{Eu'allLIE}[Z[;t'-1825[NP23I53]

% 4.Line ' DNAYS] ptdssl F-34F S
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2. ABIAEGA A (Oxidative stress treatment)

2154 Q1 ROS (Reactive oxygen species)oll o]t Aks} ~Ed A 2248 $13)] Aksh
AEfA A H(Hwang et al, 2013)S WHEsko] 2 oAk 223130t} 7
o] FFF w|eke] A ES 20vkEY =2 2952004 31T commealfyeast
A7} Z0190= 8ol dry yeastE Wil wiFRth 2SS RN S08)
= HiAell &7 6A1Z starvation A7 F 5% ERENS AMEE] kel
(hydrogen peroxide)2] 4101 HE &% 05%<! TH= £--S AHEF0](lem X 3cm)ell
HAXA ol Zolit) o] 5YU Bk T Altel]l A" &4 05% HAls)

i GO A Folv} 3291 ) o wASFIC

-

I8 5. ABIAEHA XY
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3. ROS level =AY (Reactive oxygen species Level

Measurement)

Z3kg] oA HHAEH= ROS level 5745 ¢13ll 2° ,7-dichlorodihydrofluorescein
diacetate (H,DCFDA)= A3 tKScialo et al., 2016) . H.DCFDAA|¢k& %74
ElellA = DCFH2 EAI5H ROSE v Aksle 2Je]e] 2, 7-dichlorofluorescein

(DCF)7} =™ 335 vFebATHWrona, 2006 ).

AM3ZU] ROSEHYA] 492-495nm(excitation) | 4] 517-527nm(emission) = =54 333
= Y, ROS%l vlHlelA &3 A717F F7keke 570l AtKScialo et al.,

2016).

H,DCFDAE AHg-3ll Zute] oA WAeh= ROS 4 ¥4 vt
PBS&9] JolA] utele] S Avich PSSO Al ¥ HolF F 5004
MEEZ olgk2o] 5094 )= H,DCFDA(Invitrogen) stock-8-1-S- 5% 20 «M
7F H == PBSell 3]4{te] 50utE Fute] Mol 20 A 2|sttt. PBS®E 39 Ao+
< 492-495nm(excitation) /517-527nm(emission)=- &3 Confocal microscope (LSM 510

META)Z <33l 4% confocal A1 Zen 2.3 lite ZZ= 1315 o] § A&

maximum intensity projection= &%t}

11



4. 2398 %49 &4 (Lifespan)

o

g

o

27 S}

o
oL
v

Zuhg]ol| ] Ake} AE Aol o3t A7 E3 3
32 tHLinford, 2013). 29504 Aks} AEHAE AHEd 24 H 20mpe]y 7
ZuHe] 5 WY 22 ARt BEEIgith W U] F2 vk 5 Al AlAS
Az dgow wAE] FAch Al AE#A A YFRToR:
commealfyeast HIIX|7} obd gl Yo wljx] o] kS wiAlEty] $l8l AgEt

T 2UO0E Sk AR 270 ABIAEHA oA WS AE A
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5. 92kl AW (paraffin section)

Al AEdAR QI wo] T WEE 24y 96 vheke ARwe Ag
stttk sleba AEY(ENI 2014)S A8-617)9)8), ABIAE A A2 oRE 5
A7 wjke ZHzte] 2abe 2RjlolA mEE sl th=ol dd= stk
S Fheo] gdo] Yo F 4wellx 1247k ol 1Aty 1gE %9k

2] S 70%, 85%, 95%, 100% NeE £l 554 23] W} Bk S Wyl

& L1E 42 &) 1584 29 Hol & 7 shehae] 304 3 ol 353
g5 A&egich gepo] ARE HElE Eoll Wi 23§ vAEA Y] (Leica,
RM2235)5 ©]-4-3}] 5~6um% A= F- HistoBond slideo]] &%t} 5552] &efo|=
Aol 2087k oA & FH xyleneoll 1054 27} el &9tk 1 &
100%, 95%, 85%, 70% ollghE- g-of] 53 T} 34=117gd-8 A X1tk Hematoxylin &
T 487 A 5 587 =AIEISATE 100% ol g0l W ar 5RF S2AIEkAL 0.3% 9F
Holrs 53t 5 531t A8k, Eosing-<foll 337t thxd 4 skaith 70%
gl 4 Bt T 85%, 95%, 100% of|EhE- f-oMof 274 B33t xylene ©.

= 577 FY3hA| § F CanadaBalsams e} 97 HESIT)
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6. AO 94 (Acridine Orange staining)

A 34T (Apoptosis)©] Arh A=A 5671 $18 A0 A4 (Hwang et al,,

2013)5 WEsto] ARSIt Acridine oranget= Al 3EERS FSHs dAtel] B

o2

AeEo 2 A > dsDNACT &o] =54 35 Yepitt Alxapdo] dojupd
DNA7} 22 dsDNAZJEN7} Hl32 AOR A4S sFd Z&5AE o] LERdTHAubry,

1990).

Z9He] 9] HE PBSEdollx] 7AWtk PBSE 0 AWl HE Aol & PBS
gollo]l 1:1000= 3413+ Acridine Orange (VectaCell™) 10u0S &3] o 153 ]
g]it) o] % PBSZ 3 Aol & 492-495nm(excitation) /517-527nm(emission) 32}
2] 345 Confocal microscope (LSM 510 META)= #3813tk 2% confocal

AP Zen 23 lite X2 71358 o] AFXI-S- maximum intensity projection= 35Tt
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7. 239+ ¥ 3% E (drosophila brain anatomy)

ote] W] SLEE ol §dto] 2 4 Aste] Mo 94F Felsgick

Fan-Shaped Body

: Mushroom Body
Ellipsoid Body | P

i Antenna Lobes
H
Suboesophogael Ganglia

19 6. %342) 3 SJEE(Nichols, 2006)
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11632 1da
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104172 1da

I3 7. 193} ptdssl EAR0] 292 oA ROS TAZF 57

(1% 7)& 29 Tl A w3k 471 252 9] 1 1A+ 2 HDCFDA = Qalsle] e
ARIOI), T2 CantonS 9 pidsssl SO S Aolollq F3e) 7} Sk
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H,DCF_10day

y

CantonS_10da

y

11632 _10da

y

104172 _10da

% 8. 1094} pdssl =A%l 9ol ROS EAFH &7

(1% 8> & oA 718 1094 29129 HE HDCFDAR AAsto] Ao 33
Alzleltt. CantonSe} Blaske] ptdsssl EAo] HE2] &3 w7t AA| YeRskth
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2. Oxidative stress ZA9A ptdssl =qHo| 9 74

oF Ao w37 Wl pdssl E<IRlolollA] ROS AR S718kS o]ok
718k tk 2 dellxlE 71 ROS W] ptdssl E<IWo] 2] 217 B a/d 2 gk
7 A ] Aol S v A= A A EIIA}F SFITHGnerer, 2006). ©]E 9
all, AFFAE A 2716 pdssl EARO)2] £ HElE AR i)tz e
2 Al 23k 2Rl ARETE Wl 2407 Slod, CantonS 312 £} ptdssl =<1

Ho| 23|53 AEES 57 SITHIHE 9A). o8& ¥ ptdssl =AW= A
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E
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A Normal life span (5% Sucrose)
100%

90%
80%
70%
60%
50%
40%

Survival Rate

30%
20%
10%

0%
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43
Date

— Canton$S —11632 — 104172

B Under Oxidative stress Life span (5% Sucrose &H,0, 0.5%)

1 3 5 7 9 11 13 15

Date
e Canton$S — 11632 104172

I3 9. oPEF Y ptdsssl EHHO|EE] BEE 1=

22
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17 9AE 2Rl el ARE MRS W S0l T1¥ 9B vkl el Asks
Efas & Ay &0tk

ksl AEY A Z7 o)A, CantonS Z312 9} ptdssl =0 29k &2 50%4Y
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Abstract

Effects of phosphatidylserine synthasel
gene mutation under oxidative stress on

neurodegeneration in Drosophila

Seo, Hye Won
Department of Science Education (Biology Major)
The Graduate School

Seoul National University
Phospholipids are exist in the neuron, and play important roles in maintenance and survival
of neurons. Resent studies have reported that phospholipid’s composition changes may affect
neurodegeneration disease. Phosphatidy Iserine synthasel is an enzyme that synthesize
phosphatidylserine. Resent studies have been checked about indicator of neurodegeneration,
but not the function are unknown.. In this study ptdss1 mutation which are widespred in the
Mitochondria-associated membrane cause ROS and oxidative stress and lead to
neurodegenerations. . we use H,DCF to check ROS levels. After that we give artificial
oxidative stress to the fly can conduct a life span assay, brain section, apoptosis level to find out
neurodegenerations. The results are similar to the aging flys.

Keyword : drosophila melanogaster, ptdss1, ROS, Oxidative stress, neurodegeneration
Student number: 2015—21630
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