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‘== AWat7lddle F=FstH, 53] gditsaie FR/% 7T,
Zhg 712l daiA L Aol FF3r]o] ol itk A=
Qg B Ao s A7FEA ] Fofdts thkdt g@elstsla s
7V EAE Ve de AtRoR ol dATstna Ads WaAskS]
oA wed Eldsta s RS 44 AAS B/ EERE
&3t zagd A¥EeS Jdsdrt. AriExs EAE
(autophagy flux)E =A3d= GFP 7l A& ol &3 ~agy
AP or /Y BRI AVLEA ST AT B U= A
S A3 o] F e VIS AFE B8 AtEA A #Ag
thar ezl ‘EFH—HXE‘ kst agieh U A 579 SR G o
3l F7F des #1815, 24N3ke] I 243 =1 AFES S8
Sitd @ =ERIAst g AT AAE RV AN 'R HE A

£xo=7 fFou|st ArtEA A AEdE Hole AE Qs

o} Sitd= &% By oy AE(PPP6C)S ESS MubEl X

AAE I FFe 7]lEol HFEHO e PP2A-related

serine-threonine T2 ©Qlitslgholt), HI7pA| o] AFE9
%

osfA Sitde= AE F7] J8Y, A EF AL 5 o 72
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Atg8 @A Ad I ATGS mRNAZE #Hasts RS #3s)
183 Atgl, Atgl3 14kskel ATGI mRNAZE #Haehe
Zskadth ®=gk GIn3el 3 U o] AEES eSS W SI7Y,
SAP4 AA aE EFolAM #orstAl Gn3el 3 W o]so] A
st e Feeksl %1559] Ay A3iE F3 F el
o Al Sitd= Atg89 WAL EHH dwE e Atgle WAL F
=, Atgl, Atgl3e] <libstel] @3S FH, GIn3d 3 W olFS
xdste= g At 9FS 3 XVHTL_’“Q B
positive regulatoryl & 213}

AZFEA a7 SAP4 A A WS
© Sit49} H}AE FAsE VE AT ABE rFol & o
Sapd* Sit4e] & %“é T2 XA3E positive factor® #H-g3t
Ao AR EH

B AFE 7S g AA &

%‘l

)

ok Sitdel Sapde] Ap7FE A 39
22 A 9 A S g om,  yolrt  AUFE2A ] positive

regulator2X &5 FPFLS s ol AR 2d
of e Av= WY, =3 AAHBAY A o 3 2ol AUt
EA FEE] dvia gzl A A, AWl i gt
olgfE 7hsstAl @k e voprh wd AWl Am F Wl
gt die AAee] W ARl ¥ drirbs 7Nke vid
T AT AelA ofef7h

F8o] : &% AUIEZ, &AAistE 4, Sitd, Sapd, Western blot,
GFP 7}3&4], Pho8A60 &4
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[golt), o2lgk J1%e G AW mAA A
152 Baste] £F BE 2ol FAA AW FEL
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o3t A7FE2AL A AL E A (macroautophagy) ¥ 1] Al AF7FE 2]
(microautophagy), Ap 2 i 74 A} 7} 3 2] (chaperone-mediated
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WA 7FEA o] th oy 7)ol Ha] ArFEAS ¥ A To AVMEA =

2904 B8 AE W BAS A4 Baste Oie AMEH =

rr
=
X,
)
2
2
N
L
He
1>
=
=
=
Q
c
—t
@]
S
=
Q
mQ
<
o
=
=]
@)
il
w
@,
(@)
(@)
=
<
D
Q
c
—t
<
=
Q
mQ
=
5=

shalth. old] weh AdAEA Fol AEA O Al 2ol o)
MAgAon Bt mARs AFEA(]E AENS FHOE
A2 APt



2. BRY WA YANFEL

= 43709 @A Gelskst g vt EAdta A Q)
AstetA S4de wet oA 7bA (family) 2 27T PPP
(1370 ¢] &<l14k3l & 4), phosphoprotein phosphatase; PPM(771¢] €FelAk

& %), phosphoprotein phosphatase metal dependent: PTP(177§¢] &
¢14+3} & 4), phoshpotyrosine phosphatase; HAD(47] 2] E¢l4t3l & 4),
haloacid dehalogenase, RTR271¢ ©<214t3d&2); regulator of

transcription)
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& (post-translational modification)< A * 7]

Tt HaEdr o] F Atgl, Vps34 (Vacuolar protein
S ol AZFEAC] HFA Q] QAbstEARENE ofye} o]

Qo] tpefgt AAtsl/EIAbstE AT A7FEA O] X do|y EEol FEdE
o] Bttt spAIRE A 7FEA O] FEFE F= QikstE ol H]
A TF9 7S &EA "y Ao 7k, Atgld €2l4k
ElibstE A7 HgebA dHAA ¥ Flo] L dolt
A Atgl32 TORClel| ¢js] Z14kstx o] Atgl,

Atgl7 s3] EFA PAo] At Fio] FLo® ATFEA O
g GEi7E |k olol wel Atgl3e] @lAFstL

e Atgl, Atgl7? T3 EFAE FAdsha, Atg8, Atgl2, Atg9
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Sitd wrald golakstF (o3t Sitd)E &F ¥ ol AFEH(PPP6C)
S AREAQl JEAAZ 1 29 7]Fo] HER 9lE PP2A-related
serine—threonine®]t}, HZ7FA 9] AF-Eof oA Sitd= thok3l A& 5H

A 71zt #AoAgoa de A k. T3 Sitde] 7] eS ohge ow
o] FoAgs i FAE Aol ddE

Sitd= CLNI3 CLN2 Gl-cyclins, SWI4 A2 w3 =&
oH A glon, SITY AA TRAAE HFFo] =& waAY o)
T AME F7] Ay Aol = ALE d#A Aot ol VTS
APs (Sit4-associated proteins)$l Sap4, Sapl5d, Sapl85, Sapl90¥ -3t
A S T8l AT I A drh T3 SitdE ceramid e signali
ngol = #ojgitia A Qo ol AfF= Sitd= CAPP (Ceram
ide-activated protein phosphatase)2ti1% =Wt} ceramide signaling %
Ao A Sitd= PP2A @A &1kst g 49f vz 2 Tpd3, Cdebhet
g7 o]F Al (heterotrimeric complex)E& dA3ste] 1 7S 33
t}. =3 Sitd®= TORCI signaling pathwayel] #ogtch ok AF =7
5ol 93 TORCle] H|&A =W Tapd2et &3HA AEl= TORClel 2
boQARs R Qs v Ho QW Sitde EFATE siA = g@Qliks)
AAe HA "o, olEA EAstd Sitde= AIEE e EA5 s
GIn3¢} Gatl (GATA protein family activators)S ©¢lAksl & Y& o]

% %7

mko; ol

, Nitrogen catabolite repression-sensitive genes <4 gA]7]+=

o #ojste] G 75 A AlE =AHALE -G

Sapd= 7] wdelA Aed bkel o] Sitdet HEFAE o] FH,
Sapsell E3&o] 9lom o] F Saplbhet FAFSE X E ZEe= Ho=E H
1E AT Sitdel EFAE FAskH, Sitde] 71 FolAd & FofstH, A
EF7] #EE Vlses s A Aok sAIRE SitdeF Sapd”t
o xHAA F2 HEFAE A, ojwF 7]@% THA=A, L7
o FOQIA Wes] vzl ubr vk
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1. 22 9 v =4

Aol AHEE BERE X 19 2Y EE BERE BY4741 (MATa
hisAl  leuZA0  metl5A0  ura3A0)@ YTSI159 (MATa his3Al  leu2A0
met15A0 ura3A0 phoS::phoSA60 phol3::Kan)Z%€ = Aotk 4=
ANA EE+= ‘Saccharomyces cerevisiae Genome Deletion Project’ <9
S.cerevisiae deletion library (EUROSCARF)¢] &5 & A}&3 . GFP
=2 TAPZF #A¥9 &59 A% 47 GFP =+ TAP %A library&
323} tH(Huh et al. 2003), (Gghaemmaghami et al. 2003). 3<% AR

A4S Fodtr] A BRE EXEE overnight®®E YPD #lH(19% yeast
extract, 2% glucose, 2% peptone) "+ SC (Synthetic complete

BN

medium) B (0.67% yeast nitrogen base without amino acids, 2%
glucose, amino acids), 30Coll A w5 At} mid log phaseZ7FA] Hl &&

RE 33 T AlFo® VIE wiYkds AAZ FH, SD-N ujgel
(0.17% vyeast nitrogen base without amino acids and ammonium
sulfate, 2% glucose)2.=2 A4 ZA3F(nitrogen starvation) ZAS FA4,
GF AW 2AL Folsel ANTAS FEaAPT, S ANTE w0

= Y
a3l

9. 3% 2 ZTFPAv= A%

EE W A= £ 20 AAE ZgolHE o] &, PCR-viI/H 3=}
A7 W (PCR-mediated gene disruption method) 2.2 A A sFSith. o]
u] % 30 AAE ZTFAHE template®t lithium acetate W (RD Gietz
et al. 1995.)% %”15}04 gy 22% 23S (transformation) ¥ $1 T,

FAASo] AR olFH=A FAS s Zehav =d E3HE o
%)+ selectable markerel] w2} SC-His, SC-Leu, SC-Ura A ujj =] 9]



dqEd BEE WFEQ@3Y) T E 20 A" Zgolwel  FH

colony-PCR WS &3 213}t SIT4 complementation 23S ¢

3 X9 genomic DNAE F=(Exgene cell SV kit ©]€, 106-152,

Geneall) & SIT4°] promoter®} ORF, terminatorE primere} PCRE ©]

f3le] FZ&tl. o]Z pRS415 vectorel At F RO lithium
e

=
acetate W o2 A A3 Z T}

Western blot 45 98] &52+F YPD &2 SC #iA|o|A mid log
phaseZ7}A| wF ¥ 3% 57/ <=, phosphate-buffered saline¥} A&7 =
okl S A& 2 A AU 1 F lysis buffer (50mM tris-CL, pH
75, 150 mM NaCl, 0.15% NP-40, ImM EDTA)®} 3$+7A protease
inhibitor (10mM phenylmethylsulfonyl fluoride, 1mM benzamedine,
1mM leupeptin, 1mM pepstatin)=S # 7} = 05mm Glass beads
(SI-BGO05, Scientific Industries)E& ©]-&3F bead beating WH o= A 3E
= &t QdakstEs H7] ¢33k A ¥ A= phosphatase inhibitor
(0.IM  soduim pyrophosphate, 1M sodium fluoride, 1M sodium
orthovanadate , 2M B-glycerol phosphate)E F7}%2 H7}sle] M XEE
g etdh. AxE 33 13,000 rpm, 4ColA 108 7+ LA A
L AodSs Hel 6x sodium dodecyl sulfate sample buffere} 44 ir
5ColA 5% B<oF 713kt SDS-PAGESF immunoblotS Q4]
WS Ea] A&ttt 3Al= HRP-conjugated rabbit anti-mouse
IgG antibody (A9044-2ml, Sigma aldrich), rabbit anti-hexokinase
antibody (H2035-03, Usbiological), HRP-conjugated goat anti-rabbit
IgG antibody (A9169-2ml, Sigma aldrich), HRP-conjugated goat
anti-GFP  antibody  (600-103-215, Rockland)E A}&3t9itt. ECL
solutione EZ-Western Lumi Femto Kit (DG-WF200, Dogen)Z ©] &3}

N
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o #HFL ez capture2 T2 W= Z=(band intensity) AFE2

image ] L2935 &85k

4. GFP 7% &4

e 2] 27k s GRS gQletr] aA aud gelikstas
FAX7E Z+2r A9 Scerevisiae deletion library (EUROSCARF) &
He 20 51 % ZHav= AF A AFd WHES o83t R
Atg8el GFP XA & HAeAY =2 GFP-Atgls wdsl ofAl &%
(Huh et al. 2003)e] Tr i+ guld $AE 24zt A AR A9 3
A7VEA FAS A5 9% aR 2= GFP %A library (Huh et al.
2003)l1 A Apel-GFP, Sec63-GFP, Pex11-GFP, Rpl25-GFPE & 3s}+=
ERE d&ote] @A FHAE 44 AASAH. i ERE il
A 2Pz AVMEAS %= F western blot #4o2 g %
(GFP-Atg8, Apel-GFP, Sec63-GFP, Pex11-GFP, Rpl25-GFP)elA
GFP7} drby 29 =X(GFP/A e +x W= ZFx)E ofd 3R}
H] L 53

5. Pho8A60 & A

[e] i =
HAZE A3 07 PhoSA60 ¥A41S X3P &kg)t. -
alkaline phosphatase®|™ ©] &4 9 @A S5l APl BAH
t}. Pho82 N-terminal®l 1+ signal peptideo] <2J3] HXEZ o] 53t

A4S =} o] uf signal peptide’} A AE PholAG0 & & (YTSl59)4
Pho8& A4 FfatA ol v&4d = EAgth Ff3+ Pho
82 9.7 AZpxA x| s FARLeHA Ao Ax=E FEHEo SHS

kel



Aok eld A GFP—Atg8 Pl s I i R B A R R e A
Agyor 7 ol &&= Agwelrt 20 58 3 Fgav = A%
oAlA AFT WS 01510}04 YTS159 &RelA wud eelitsgs
FAAE AAGAY Ay aRE 1 &% 2 g 2del o wjg
<

% lysis buffer (250mM Tris-HCl pH 9.0, 10mM MgSO,-7H.O, 10uM
ZnSO4 7H-0)¢F 10mM phenylmethylsulfonyl fluorideE # 7}3}3 bead b
eating W o2 w33t} 13,000 rpm, 4Tl A 10% AAEHAIZ]
T A5 AvrS & 55mM p-nitrophenyl phosphate disodium salt hexa
hydrateE #7}slar 30Co| A 5o A 1587 WESA| T o] & stop bu
ffer (2M glycine-NaOH pH11.0)E X 7lste] W8S FTAAAY. HF
HES- 8-S 96-well glass—bottomed microplates (Matrical Biosciences,
MGB096)° %7 Flex3 microplate readerZ ©]-83}¢] fluxstation 400n
mel A F3 =5 AU Noda T, et al. 2008.).

6. RNA &% 9 A=3 4AA7 PCR
(quantitative real-time PCR)

mRNA levels S437] flsto] A4 A PCR W& 283t
T}, mRNA+= RNase mini kit(QIAGEN, 74104)& &3 FEHA F&
3t RNA 1pg® template® 2 Reverta Ace qPCR RT Kit (TOYOBO,
FSQ-101)E %3l cDNAE dA43A o™, cDNAE 1/471/8% 3] 45}
SYBR Green qPCR master mix (Bioline)® ®¥F2&2& w=Qith o] &
applied biosystems QuantStudio3E ©o]&3lo] AH#F2 A7+ PCRE 2
st olu Zb 7312 mRNAe®| 3+ endogenous control TAFI0
= AH&sE

[ex]
s

10 M 2-th ¢
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A 7FEA 2 ok &R SIT4, SAP4 AA &%° GIn37t A7}
EA A Y olF Ade Getr] Hal FFANAE #A4e A
A5t ofAd &% SITY, SAP4 A4 &5 E mid log phaseZ}A| Hj
% % DAPI (4 6-diamidino-2-phenylindole)S ©]-&3] DNAES <43}
At o]F ZF X E 96-well glass-bottomed microplates (Matrical
Biosciences, MGB096)9] %71 Nikon Eclipse El microscope with a
Plan Fluor 100%/1.30 NA oil immersion objective lensZ o] &3}o] 332+
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EL B ATNA AL &E

Strain Genotype Reference
BY4741 MATa his3A1 leuZA0 metl5A0 ura3A0 EUROSCARF
YTS159 BY4742 phoSA::phoSA60D phol3A::Kan Cheong et al. 2008.
HY1968 BY4741 pATGS-GFP-ATGS::HIS3MX6 | Hyojeung Choi. 2019.
YLLO10C | BY4741 psriA::kanMX6 EUROSCARF
YLRO19W | BY4741 psr2A:-kanM X6 EUROSCARF

YMLO57TW | BY4741 cmpZA:kanMX6 EUROSCARF
YMLO16C | BY4741 ppzIA::kanMX6 EUROSCARF
YMRO36C | BY4741 mihlA: kanMX6 EUROSCARF
YNLO53W | BY4741 msgbA:-kanM X6 EUROSCARF
YORO090C | BY4741 ptcbA:kanMX6 EUROSCARF
YOR367TW | BY4741 scplA:kanMX6 EUROSCARF
YPL179W | BY4741 ppqlA::kanMX6 EUROSCARF
YDRO66C | BY4741 rtr2A:-kanM X6 EUROSCARF
YDRO75W | BY4741 pph3A:-kanM X6 EUROSCARF
YDR436W | BY4741 ppz2A::kanM X6 EUROSCARF
YGR123C | BY4741 pptlA::kanMX6 EUROSCARF
YERO75C | BY4741 ptp3A:-kanMX6 EUROSCARF
YGR203W | BY4741 ychlA: kanMX6 EUROSCARF
YHRO76W | BY4741 ptc7A: kanM X6 EUROSCARF
YOR208W | BY4741 ptp2A::kanMX6 EUROSCARF
YBLO56W | BY4741 ptc3A:-kanM X6 EUROSCARF
YNL217W | BY4741 ppn2A::kanM X6 EUROSCARF
YIR026C | BY4741 yvhlIA:‘kanMX6 EUROSCARF
YPRO73C | BY4741 IltpIA:-kanMX6 EUROSCARF
YJR110W | BY4741 ymriA: kanM X6 EUROSCARF
YHRO04C | BY4741 nemlA:: kanMX6 EUROSCARF
YLR433C | BY4741 cnalD: kanMX6 EUROSCARF
YDL230W | BY4741 ptplA::kanMX6 EUROSCARF
YCRO79W | BY4741 ptcOA: kanM X6 EUROSCARF
YDL134C | BY4741 pph2IA:-kanMX6 EUROSCARF
YDL183C | BY4741 pph22A: - kanMX6 EUROSCARF
YNRO32W | BY4741 ppglA::kanM X6 EUROSCARF
YNLO32W | BY4741 siwl4A:kanMX6 EUROSCARF
YNL128W | BY4741 teplA:kanMX6 EUROSCARF
YNLO099C | BY4741 ocalA:kanMX6 EUROSCARF
YNLO56W | BY4741 ocaZA:kanM X6 EUROSCARF
YBR125C | BY4741 ptcdA:kanM X6 EUROSCARF
YBR276C | BY4741 ppsiA:kanMX6 EUROSCARF
YDLO06W | BY4741 ptclA:kanMX6 EUROSCARF
12 M 2-H




YERI139C | BY4741 rtriA:-kanMX6 EUROSCARF
YDLO47TW | BY4741 sitdA:kanM X6 EUROSCARF
YEROR9C | BY4741 ptcZA:‘kanM X6 EUROSCARF
YGL229C | BY4741 sap4A::kanMX6 EUROSCARF
YFRO40W | BY4741 sapl55A::kanMX6 EUROSCARF
YJLO9BW | BY4741 saplS85A: -kanM X6 EUROSCARF
YKRO28W | BY4741 sapl90A::kanMX6 EUROSCARF
YALO1I6W | BY4741 tpd3A::kanMX6 EUROSCARF
YORO014W | BY4741 rtsIA: kanM X6 EUROSCARF
YPRO4OW | BY4741 tip41A: kanM X6 EUROSCARF
YGL1ROW | BY4741 ATG1-TAP-His3MX6 Ghaemmaghami et al 2008
YPRISSW | BY4741 ATGI3-TAP-His3MX6 Ghaemmaghami et al 2008
YERO40W | BY4741 GLN3-GFP-His3MX6 Huh et al. 2003
E2, B AFlA ASE zarold
Primer Sequence (5" to 3)
ATGS-F4 GAGGGGATTGATAAGAGAATCTAATAATTGTAAAGT
TGAG GAATTCGAGCTCGTTTAAAC
ATGS-R5 TTTTTTCAAATGGATATTCAGACTTAAATGTAGACT
TCAT ACCACCAGAACCTTTGTATAGTTCATCCATGC
ATG8+300R | TCCTTATCCTTGTGTTCTTG
R5-CHK AGACACAACATTGAAGATGG
SIT4-F TTGAAGCTCAAAAACATCCATAATAAAAGGAACAAT
AACA CACAGGAAACAGCTATGACC
SIT4-R TTATTTTTATTCGTCGAGTTAGGGAGGGCATGCCGT
CGTG GTTGTAAAACGACGGCCAGT
SIT4-330 CTTTCTCTCTTCGCTCATGG
SAPA-F TATGTCACTATGGCCCTTTGGAGAGACGCTGAGTCA
TTCC CACAGGAAACAGCTATGACC
SAPA-R CGACTTAACCTAATCAATTTAAGTCGGAATGATGAT
CAAC GTTGTAAAACGACGGCCAGT
SAP-450 CGAAACCTGACTATCTTAGG
CgCHK GGTCATAGCTGTTTCCTGTG
F2CHK AACCCGGGGATCCGTCGACC
APE1-F2 CAAGCACTGGAGATCAGTCTACGATGAATTCGGCGA
GTTGGGTCGACGGATCCCCGGGTT
APEI-R1 AGAAACAGAAATCAAAAGAAATAAAAAGAGTGTGGC
AAAATCGATGAATTCGAGCTCGTT
APE1-CHK | TTGGAGTCAGTGGTGGAACG

13 "':lﬂ_-i _'k.:: T



CACATCTATCCTTGGTATGCAAGACATGTGGAAAGC

PEXII-F2 | TACAGGTCGACGGATCCCCGGGTT
PEX11-R1 | ATTATAAAGAAGGGTCGAATCAAACATAAGCGGAGA
(URA3) | ATAG TCTGGAGGAAGTTTGAGAGG
PEX11-CHK | ACAACGYCGTTAGAGTCTGC
opeeapo | CGATACGGATACAGAAGCTGAAGATGATGAATCACC
AGAAGGTCGACGGATCCCCGGGTT
cpeesri | TCTAAGAGCTAAAATGAAAAACTATACTAATCACTT
ATATTCTGGAGGAAGTTTGAGAGG
SEC63-CHK | GAGTAAACAGCCACTCGTCC
pppap | ATGTTCAGCTTGAAAGCATTATTGCCATTGGCCTTG
TTGTCACAGGAAACAGCTATGACC
pEpiR | GCTCAAATTGCTTTGGCCAAACCAACCGCATTGTTGC
CCAGTTGTAAAACGACGGCCAGT
PEP4-300 | TACTTCCGTACTTCGTAACC
SITA 709 | GCTCACCAACTGGTTATGGA
SIT4 840R | CAGATCCTCATCGACCTTCA
TAF10+390 | ATTCCAGGATCAGGTCTTCCGTAGC
TAF10+499R | TCTCATTCTGTTGATGTTGTTGTTG
ATG1+2514 | GAATGCCTATGGTGACTACC
ATG1+2689R | TTTGGTGGTTCATCTTCTGC
ATG8+1149 | TAGTTCCTGCTGACCTTACC
ATG8+133R | CTCCTGAGTAAGTGACATAC
5&;?5)0 AGCTGGGCCCCAGGAGAGATGAAAAGAATG
SIT(‘I{I* 01&?5}1 GACTGCGGCCGCAGGAAAGAAAGGACAAGGAC
®3. B QTN 8@ Fepavs
Plasmid | Genotype | Source
HB0544 pFA6a-pATG8-GFP-ATG8 Hyojeung Choi. 2019.
HBO0467 pCgLEU This study
HB0592 PRS415-pSIT4-SIT4 This study

e :
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AZFEA ] FAFE M A= ANEZL dud glista AE 3] 94
Gl glakst g A& FHAATE AAE Scerevisiae deletion  library
(EUROSCARF) &R E o]&sto] A7tz &4 43S AT o
2 93 Y are Atg8°ﬂ GFPE #A&tal GFP 7hg +4< I #s)
ATk 7= ATl 9d W 43709 9H e sk T KA
AA A AEAQ H Gl glikst g 49 GFP7F A= A 5 A
93k 3570e] EEE o HAFS A5

=gy Ay YMRI, PPH21, NEMI, PPQI, PTP3, PTC7,
LTPI, SIT47} AAH ZF 8702 XA A7FEA o] A AS A
stalth o] 5 YMRI, PPH21, NEMI& 71& d3& Z&) A7tz %
Ao Avto] Avk= Aol ¥rslA k. wEkA ol AlQlste]l Ppal,
Ptp3, Ptc7, Ltpl, Sitd @z GlistasE ~agdoz HAEstsl
(¢ 1)

16 ___:rx | _k:i_ -I_-]i



) SR N
msg5A PPz2A pptiA ptp3A ych1A cmp2A ptc7A pte3a ymriA nemiA pPg1A
WT ~kan kan “kan “kan “kan WT kan kan kan kan kan kan
SD-N (h) 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 kDa
GFP-Atg8 — —— — —_— — — e — — —— —_— e —_—
35
GFP - — e ) R g ——R—( E— g P
Hxk2 —
45
tep1a ocala ppsiA plc1a ria Ppph3a ppN2A psr1a psr2a
WT “kan “kan “kan “kan “kan WT kan “kan WT “kan “kan
SD-N (h) o 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6  ka
GFP-AgS | “e— p— [— — —— —_— —-— -_— d — -—
35
GFP E S e S - p— — — — —— — — 25
Hxk2 — — — — — —| | — — — — — —
45

ppz1A sep1A rtr2a ptp2A yhia Itp1A cnat ptp1a  pph22a  siw14A
WT “kan “kan “kan kan “kan WT kan kan “kan kan “kan
SODN(M) 0o 6 0 6 0 6 0 6 0 6 0 6 0 6/ 0 6 |O 6 0 6 0 6 0 6 i
GFP-Ag8 | m— -— — — — — — — e — J— — -— 55
ORF - e e e e S -— & an — aa ®&= >
Hxk2 e ————_——— T —— S S———————— — — —
45
oca2A ptcdA ptc2A 4 pPqIA Y pph21A Y sit4A A
WT kan “kan kan WT kan kan kan
SD-N (h) 0 6 0 6 0 6 0 6 0 6 0 6 0 6 0 6 | ypa
GFP-Ag8 | — —_— — —_— — — — —
35
GFP - _— = — %
Hxk2 —_—— e — — —\ — —\c— %

a1 9d gdelikslg s ~agy

S.cerevisiae deletion library (EUROSCARF) % il eelaksla s AA &
25 o] &3tk GFP-Atg8S T d3I == Atglel GFPE i

Aol A1 mid log phase7bA w1 <+ 71AE Az b A4 Ag =4
(SD-N  wjFah)s &8 ArtzAs FEs9v. GFP-Atg8 7HeA =
anti-GFP antibody< ©]€3F immunoblot® & 323}tk Hxk2 (hexokinase
isoenzyme 2)% loading control® &% it}

x
ok
fol
N g
il
!
e
w)
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2. SIT4 AA 29 A7}EA X

o4,
gy
V8

A8y AYE Fal 5719 g GRlAst g AE AEstdad, o
714 depd At & AV &S 9 29 2ddA vEde
ArjF el Aelx] 71 JF AF ZHAME AEHow YElEs 4T
olx] stelslz] Q& nad 71 15, 24417ke] Aok Ay ZAS Hojda
GFP 7 A& S A7tx2 g4 AaFs &gl

I Ay Ay Ay d3et sdskA 6A A= 5 FET B
FollA ofA JE Bl A7EEA Aol AsfE Zo] IFEHJAAT
o] 15, 2413 Y A xAolA SITY AA EEE AL 4] F1
T A= fFonE xpolE wESHA Kokt ok EE| Bk
SIT4 AA ZEANA fFolstAl A7tz &do] Al (29 2A))

Sitd+= type 2A-related serine-threonine Tz EolAlg A g &
o] MM E HEFS Jul Sitde= HAE F7] Iy A A T

e 7lsol #ogna HauEgloh ol g Sitde] 7]e Tapd?
SAPs (Sap4, Sapl55, Sapl®&5, Sapl90), Tpd3, Cdchs 59 @ dy =
FAE FAt] s dAA vk SHAN ATrEA 2d B ol
Al Sitde] A EA V)5 o9k AHE EFAE dF UE A¥ES F
af AAE v7F AR PEetA] Far =4 oAX 7 vt ol gk Fo
H o] Hts o 2 AdA #ze SIT4 AA &
7hEA A FHAae Sitder AFEA e A A A
positive regulator2X A7FEAS 2AHTd F dSS

oM Aee B S cerevisiae deletion library (EUROSCARF)® &
B2 ARSEE Aot} ol s SITY AA R A7txA &4 A4 A
&o] library S R¥TE ofy g} oA FHRA A FHAE 2AH AAT A5
o=  YelyE=A geldtr] 9Ete] @59 selectable  marker
(auxotrophic marker)?l LEU2E o] &3] SIT4E A A} o] F GFP
7be 243 3 Pho8AGD E41S Z&ste] AUtz ZA4S HSEA

o,

Ol

18 -":I:-. : 'k:i' 1_-]i



1 A3 deletion library & 59} w7t A2 LEU2E SIT4E A A%

RN ATFEA FA o] FofstA Faskdvh (2™ 2B)

olE Fa SIT4 AA &R A7FE2A 7HA 7d3ko] deletion library
BROA Hole Fol4 o] ofd AS dA HALH, o= UA A
AT} vp7EA R Sitdoh A7EEA ] ARG A Sitd7p A7FEA

9] positive regulatorgbi= ZS 9HA] gk}

1 3 A=l



WT ppq 1A ptp3A

a

( ) SD-N (h) 0 6 15 24 0 6 15 24 0 6 15 24 \Da
GFP-Atg8 | — — — 35
GFP — . - b —— —|
Hxk2 — — . <—— S———| o

WT ptc7A Itp1A
SD-N (h) 0 6 15 24 0 6 15 24 0 6 15 24 \Da
GFP-Atg8 | " — P—— s
GFP — — - S . —— 5
Hxk2 | -_————_————_l 45

WT sit4A

SD-N(h) o0 6 15 24| 0 6 15 24 | ,pa

GFP-Atg8 | s — 35
GFP — — - — 25
HXK2 | ——— o— o— e an— —

45
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(b)

9 Ea
< 1001
-]
2
<
a
(I8 *k *k
O 504
o
[
c L} L} L T L} L} L T L} L} L T
0 6 1524 0 6 1524 0 6 1524 SD-N(h)
WT pPpPqi1A pPtp3A
—~ 1004
2
-]
[=)
EI *%
& 50-
L" *kk
a
[T
[O)
c L} L} L T .l-
0 61524 0 6 1524 0 6 1524 SD-N(h)
WT ptc7A Itp1A
—~ 100 J_-E J-'E
S T
o
2
<
& s0-
(]
-~ *kk
& ok *kk
(]
G L} T T T T
0 6 15 24| 0 6 15 24 | SD-N(h)
WT sit4A

19 2A. SIT4 AA &R A7t &4 i

(a) S.cerevisiae deletion library (EUROSCARF)®] ppqlA, ptp3A, ptc7A, ltplA,
sidN BEHEE o] &3 GFP-Atg8S T3 3st= WT, ppglA, ptp3A, ptc7A,
ItplA, sitdAS YPD wjokioll Al mid log phaseZbAl vl & 7A€ A7+ 9+
A4 A9 ZA(SD-N wjdH) s S8l A7tEA S sttt GFP-Atg8 7He
AX+=  anti-GFP  antibody2  ©]-83 immunobloto 2 &3t Hxk2:E
loading control® &€ %At} (b) immunoblot 232 GFP / GFP-Atgl8% A
Abete] ofA Ereo] Aol tiste] %= 3ttt 2 A= SH A0 39
ol4e] Agel HFS u|dty error bare ¥+ HAE ou]dth P-valuest

.01,

two-tailed Student’s t-test (sxxxP<0.001, #*xP<0.01, *P<0.05)°] <& 245 Ar}.
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(@)

kDa

35

25

WT Sit4A::KAN Sit4A::LEU
SD-N (h) 0 6 15 24 0 6 15 24 0 6 15 24
GFP-Ath — — —
GFP T — — — —
Hxk2 |—._ P PR
(b) 100- |
. £3
X g04
= i
m *%
2 60‘ *x *%*
&
¢ 401
o
L 204
° ﬁ A
0= | —
0 6 1524 0 6 1524 0 6 1524 SD-N (h)
WT sit4A::KAN sit4A::LEU
(c) 100-
°:°, 80
2
2 601
($)
© *kk
S 401
<
] *kk
.g 201
AL L&A
c ) ) ] ]
0 6 0 6 6 SD-N (h)
WT VPS34A Sit4A

22



19 2B. SIT4 AA AR A7pxs &4 7ha

(a) sidA::KAN-2 S.cerevisiae deletion library (EUROSCARF) &
U sitdALEU LEU2E °l&3 oFd &Re| SIT4E AT &
U} GFP-Atg8e wd3li= sitdA:KAN, sitdA:LEU EEE5 YPD vl %ol
mid log phaseZ}A] W% & 71AE AlZF ©F A4 A ZA(SD-N wj )
Z8 A7tEA S FE=519 Y GFP-Atg8 7oA =+ anti-GFP antibody < ©]
3l immunoblot® & # A3l th. Hxk2:E loading control® 8%l (b)
immunoblot Z¥}& GFP / GFP-Atg8% 7l4tate] ofA ax ol Axgrel st
o %E e ATE (c) oF8E &R 7 negative control¢l VPS34 A7
ERot SIT4 AA EEE YPD Hj%dolo] A mid log phaseZ}A] ¥ & 7214
AlZE RS A4 Ay 2HoR ATFEAS 26kl Pho8AGD A AR
2 e Z]AlE bkel 2ol ST (b-c) 7 FAE A 3W o]t
Ao HATS 9vst  error bare X WAE vt P-valuest
two—tailed Student’s t-test (x*xP<0.001, **P<0.01, *P<0.05)°] <& AR A
=3
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3. SAP4 A|A &R A7EL 4 7o

Sitd= AE 7] APz A4 2AUA 5 sk 712 dodstia
Huwow o]gd 7]%5S Tapd2, SAPs (Sapd4, Saplbb, Sapl&b,
Sapl190), Tpd3, Cdchb &2 @Ay E3AE FAdste st &
HA 3

Gt} S.cerevisiae deletion library (EUROSCARF) & sap4A, sapl55A,

sapl85A, sapl90A, rtsIA, tipd2A EEE o] 83}t GFP-Atg82 2d

St WHE ZRE 6AY 99 28 =S Foldta 1§ GFP Ut

5 wAE skt A3 A ofA @R Hla SAP4 AA ARl

A A7y FAol foletA sttt (¥ 3A) RTSI AA &R
Sl

T Fou et vt #FAFJAA, 71E Aol 9§ A rFEA o] A
Ado] ure 7l %‘ﬂﬂ@ol 7] wjiol Fm el A2 skt

o] % SAP4 AA wRe At A i AFgS AFet] A APs
2&sct. GFP 7FEEA4 2 PhoSA60 #4S AP = A
LEU2S o] 83 SAP4 A7 &XA A7FE2 g4 2422 el

o} (1% 3B.)

o] &= 7] Sapd”’t Sitdel =24 A& 28 (physical interaction)$+thal
dH R 7]E A4 AF(M M Luke, et al. 1996.)° W] & o, Sit4e} 4
sAgsly A7FEA] FAS =R 3= positive regulatord 7Hs A S A

o,

A

rob
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(@)

WT sap4A sap155A  sap185A rs1A tip41A
SD-N (h) 0 6 0 6 0 6 0 6 0 6 0 6 KDa
GFP-Ath — — — — — — — — 35
GFP — _— — — -— 25
Hxk2 ——— — — — — — 45

WT sap190A

SD-N (h) 0 6 0 6
kDa
GFP-Atg8 | s — a5
GFP — — 25
HXK2 [ o o— — o— 45

(b)

s
-]
2
<
& 501
(O]
m *k%k
(us ﬂ
0 I%' T ufl T Iil T
0 6/0 6/{0 6 0 6 0 6 0 6 sDN()
WT sap4A |sap155A sap185A rts1A  tip41A
—_ 100
X
)
2
g
T 50
(&)
o
o) =
c ) ) ) )
0 6 0 6 SD-N (h)
WT sap190A

25



19 3A. SAP4 AA &R AvtEA B FAh

(a) S.cerevisiae deletion library (EUROSCARF) ®X sapdA, sapl55A,
sapl85A, sapl90A, rtslA, tipd2AE  ©]&3th. GFP-Atg8S wWdsle= WT,
sapdA, saplb5A, sapl85A, sapl90A, rtsIA, tip4d2AE YPD vl oA mid log
phaseZ}A] B] ¢ % 7]Al€ Az v A4 Ay Z2A(SD-N Hjgd) S F3l 2
7HEAS 9tk GFP-Atg8 7h¥ AXEE anti-GFP antibody2 ©]§-3
immunoblot®. 2 #23lth. Hxk2:E loading control2 &8 %tk (b)
immunoblot Z¥}& GFP / GFP-Atg8% 7l4tste] ofA gx ol Axgrel djs)
o %= et 72t FA= SHAQ 3 o] AFY HEs ot
error barts ¥ WAE 9w|dt}. P-valuesi= two-tailed Student’s t-test
(% P<0.001, *xP<0.01, *P<0.05)l <Ja A=At
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(@)

(b)

15 24 SD-N(h)

WT sap4A::LEU
SD-N (h) 0 6 15 24 0 6 15 24
GFP-Ag8 |
-_—
GFP -_—-— R ==
Hxk2 T e c— — — — — —
1004 T
) I 1
s
% p=
2 *%
50 o T
o T |1
o 1
L
(V)
1 1 1 1 1 1
0 6 15 24 0 6
WT sap4A::LEU
~ 100~ —
X
2>
= =
g
o 501
©o
3
o *kk
S *k%k
> ]
0 6 24 0 6 24 0 6 24 SD-N(h)
WT Vps34A sap4A

217

kDa

35

25

45



% 3B. SAP4 AA &Xxe AJtEA A4 A

(a) oFA ERO SAP4E LEU2°.% AAT AR sapdA:LEUS o] &&tsith.
GFP-Atg8S wd3st= WT, sapdA:LEU EREE YPD w &l A mid log
phaseZ}A] vl § 71A1E AlZF v FA A 2A(SD-N #jgd) s S8 #
FEAS FE8HT. GFP-Atg8 7MEAEE anti-GFP  antibodyS o] &3
immunoblot®. 2 #A23lth. Hxk2:E loading control2 &%tk (b)
immunoblot Z¥}& GFP / GFP-Atg8% 7l4tste] of4 gam ol Azgrel djs)
o] %E FAEA T () negative control¢l VPS34 A7 &R SAP4 A7 &
BE o]l&3tgth. WT, vpsHA, sapdA EEZ YPD Hi¥Hd oA mid log phase

A M F AR A wE Aa AW zdoR AMEAL FEaN.
PhosA60 ZHEE RS % wgel /AS whsh 2ol AL (b-o) 4
At EPAQ 39 ol ge] 4@l FFS ovF error bars EF AAE 9

v gt} P-valuest two-tailed Student’'s t-test (#*xP<0.001, =*xP<0.01,
x*P<0.05)°l 93l A7 = ATt
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4. SIT4, SAP4 AA &R XAEF 72 A4 4

oA Al GFP 7Fe 4 (GFP-Atg8)¥ Pho8A6
5 Sapth AR AT BHA FAAGE AS BEALL. ol
& Aol AA AT hehbeA BEE] skl AEhsB
T4 wUAd GFPE EA%n AMEAS RE GFP /bg 242 3

sgs}oﬂu}_ el A ;<}7}£Noﬂ o &k v‘i—@*% o

=
Hm
rulo
of
=
%
=+

>~

09:'9
_O|L
30
o
Y
ke
o
~
e!
4
ox
o
z,

Ll

Ay

< PAS(phagophore assembly site)= A}F7}FXE2] 7] 25
Fof Aelx ArtxA o g EFET o33 Cvt pathways
71 9138t Cvt pathwaye %'H 2E = JRe & = s
Apelol GFPE Z A&t ¢ =

off
—_
N

0

e o o o o
kol
F

o =2 =

O

St} reticulophagys= A X al
ojtl. Sec63 WAL AXAE FAHs= dHE T o
pexophagy+ ¥ SAEFS Eslste A9A ArrEA el g Fieo
Pex1l @ AL HSAE 74 24 F stdolt. oA A3k Al
2718 FAAEAY GFPE #Ag & =3
GFP 7}& 3=g Bashsi

__H[‘El‘:iHO_IZiFUEHO_l%

AHEs 3l SIT49} SAP4 A7 GR|A Hded A7pr2e] {93t
A Fashe AE At (1" 4) o= Sitde} Sapdrh vl A=A
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(a) WT SitdA sap4A
SD-N(h) o0 15 o 15 0 15

kDa

Ape']- S — — A —

GFP &

GFP — — | o5

ka2|_ T— S — — _|

(b)

45

g 100- T
o
? B
3 T
2 501 T
o = T
L —t T i
0] A
c 1 1 1 1 1 1

0 15 0 15 0 15 SD-N(h)
WT sitdA sap4A
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(c)
SD-N (h

Sec63-
GFP

GFP
Hxk2

(d)

GFP | Sec63-GFP (%)

WT Sit4A sap4A
) 0 15 0 15 0 15  «kDa
T = s ———— 100
25
—— ——— —
45
100+ T
L
*%*
-
50 -
c 1 1 %‘ 1 1 1
0 15 0 15 0 15 SD-N (h)
WT Sit4A sap4A
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(€)

WT Sit4A sap4A
SD-N(h) ¢ 15 0 15 0 15
kDa
Pex11-
GFP 50
GFP B 2°

(f)

Hxk2 —-——_“—ﬂ
45

GFP / Pex11-GFP (%)

100
*
. T
4
50 I
T ==
El ([T
0 I I I I I I
0 15 0 15 0 15 SD-N (h)
WT sit4A sap4A

33



19 4. SITY, SAP4 A7 awel Aed A7}ws 84 a
A el (Apel, Sec63, Pexll,

(ace) SIT4, SAP4 A7 E R AEL7H
Rpl25)ell GFPE #A3 &RE ol &ttt 2 Ae4 A7t Sol#ql o
dol GFPE #A4€ EEE YPD w¥FHelA mid log phase7tA Wi F 714
HOAZE v "4 Ay 2A(SD-N W) S F3) ArtxA s fFEskch 7t
gz o] 7FEAEE anti-GFP antibody S ©]-83F immunobloto 2 #2319t
Hxk2+: loading control® &%ttt (a) Cvt pathways E3] X2 5
= Apeloll GFPE 3% A8tal Apel-GFP 713 AEE ofA g Xo| vlustr),
(b) immunoblot 2¥Z GFP / Apel-GFP& AAFslo] ofAl &ax ol Axlzho
ate] %E FAkstdn (o) AXA 74 =4 T sl Sec63 @ Ao GFP
S ¥ASFAL Sec63-GFP 71y AEE ofA X vlusteth. (d) immunoblot
A5 GFP / Sec63-GFP= Al4kate] ofAl R o Adghel] tisto] %= $HAk
k. (e) ASAIE 74 =4 T ol Pexll @i do] GFPE 3% A8kl
Pex11-GFP 7} ALE & ofA aXe| vlustdth (f) immunoblot 22E GFP
/ Pex11-GFPE 7Albste] ofdl dwe] ZAagre] tiste] %= $Hitstalt
(b,df) 2t A= SHAQN 3 o] Fe] Ao AHE 9w error bar= %
T AAE 9v|dt. P-valuest™ two-tailed Student’s t-test (+#%P<0.001,
#x <001, *P<0.05)° ]3] 274 ¥ At
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o}k sto] SIT4 AA @Rl 7z A9 promoter, ORF, terminator&
cloningdt WHE FAHIAIA ABAA 7= complementation A S

Q59

A3 A3 SIT4 complementation Ao A A7FE2] gAdo] ok &
e} fASE o FEEHE AL AASAY o= SITY4 AA &%
o Al YEbGE A7FEA A o] FHAR A A gk H|Eo] A Hzb
go] oldS Wty & Sitd7} AMEA S FHZ, 245 o '

2 ERIAE g 4Rl S o m] gt

35 M = ‘_'-]i ol



(a)

(b)

(c)

SD-N (h)
GFP-Atg8

GFP

Hxk2

Sit4A
WT atg1A Vector SIT4
0 6 24 0 6 24 0 6 24 0 6 24
kDa
-—— S — — — — 35
Al — . | 25
— —
45
—~ 1004 -
S
(]
2
g
o
TH 504
(O]
—
o
[T
(D s *kk
0'#‘ T T
0 6 24 0 6 24 0 6 24 0 6 24 SD-N(h)
WT atg1A Vector SIT4
sit4dA

)

-
(=]
<

Pho8A60 activity (%
g

calMiml
0 6 0 6 0 6 SD-N (h)

WT vps34A Vector SIT4

Sit4A

: N g et



1%l 5. SIT4 Bkl o3k A7t &4 35

(a) SITL7} AdEoIA+= pRS415 ZEtxv|= SIT47F AYEAUA &2
pRS415 ZF v =5 747 =YA 7]l &5 sitdA Vector, sitdA SITY9} negative
control?l atgIAEEE o] &3} th. GFP-Atg8S Wdst= WT, atglA, sitdA
SIT4, sitdA Vector 2525 YPD w4 mid log phaseZ}A] vk & 7] A
oA v dA Ay ZA(SD-N wjgd) s F8 AVtEA S fFESHATH
GFP-Atg8 7}a A%+ anti-GFP antibodyg ©]-&3F immunoblote & #2&}9)
o} Hxk2+% loading control® &8It} (b) GFP 7}& &4 A3E GFP /
GFP-Atg8= 74tste] ofAl & xe] ZAghre]l diste] %= FAksiddd (o)
SIT47} AFA =010 pRS41S Fek2m =, SIT47F A ¥oi A &2 pRS415
Zgav=EE 7—}—} =UAZl ER sitdA Vector, sitdA SIT49F negative control

ol VPS34 AA &EZE o]&3stgtt. WT, vpsHA, sitdA SIT4, sitdA Vector &
EZ YPD iAol A mid log phaseﬂvl i 5 7l AIRE e dA A
ZA(SD-N W)= g8 A7teAs fEshith Pho8A60 #4%Ew A& 3
W] Z1Algk viel o] FASATE (b-¢) ZF A= FHAQ 3 o]t A
o HHtS st error bars EE HAE  on|dtl. P-valuesE

two—tailed Student’s t-test (x*xP<0.001, **P<0.01, *P<0.05)°] <& AR =AU
=
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6. SIT4, SAP4 AA ax9| A7t 4 &4 74 92l 4

SIT4, SAP4 A7 Fxo|A BRs= Ar7txs B4 e Sidsh
Sapd7k A7FEA 712 O Fo dude] 4FE

AAFEEEE, o] E FHE7] ¢ H SIT49k SAP47} 747
Aoz 272 A gl A S sk aks 3ol t)

6.1. SIT4 AA &EE9 Atg8 ©HA, ATGS mRNA T3 4

SIT4, SAP4 AA EE GFP 7h& 24 Al GFP M= F3F
(‘GFP + ‘GFP-Atg8)°] #A¥ AAH Helt} o= GFP-Atgl o3 =
o] aFAv= s o] 7hestth Atg82 A7FEA 71E W EA) P: 2
7}#] Ubiquitin-like protein conjugation systems & 3&Fthe] 74 whulz

F

olt}. Atg82 Ubiquitin-like protein conjugation systemso] 2|3
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Abstract

Study on the roles of Sit4 protein phosphatase
on autophagy in Saccharomyces cerevisiae

Hanyeol Nam
School of Biological Sciences
The Graduate School

Seoul National University

Autophagy is a essential mechanism that transports and degrades
cellular components e.g. organelles, pathogens into vacuole (yeasts
and plants) or lysosomes (animals). This degrades some of the
components upon nutritional deficiency conditions and provides
essential components for mechanisms that maintain essential cellular
activities such as respiratory activities. It also removes components
unnecessary or adversely affecting the celll This autophagy
mechanism 1s conserved in a variety of eukaryotes, from yeast to
animals and humans, suggesting that autophagy is an important
mechanism for maintaining essential life activities. And this
autophagy is pointed out as the main cause of aging, innate
immunity, neurodegenerative diseases, and cancer. Numerous studies
have shown that autophagy is controlled by various Kkinases and
phosphatases. However, it is still insufficient to explain the molecular

biological actions that occur in the mechanism of autophagy,
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especially because there is a lack of knowledge about the types,
functions, and mechanisms of action of phosphatases. Based on the
possihility that various phosphatases are expected to affect autophagy,
I studied the association between autophagy and phosphatases to
identify novel protein phosphatases affecting autophagy. First,
screening experiments were conducted using 35 yeast strains that
protein phosphatase was deleted. GFP processing screening identified
that eight yeast strains have a propensity for decreased autophagy
flux upon nitrogen starvation. Three of them are protein phosphatases
known to be involved in autophagy through previous studies. For
further verification of the remaining five candidates, experiments upon
15- and 24-hour nitrogen starvation confirmed that yeast strains
deleted SI74 had a prospensity for continuously decreasing autophagy
flux compared to wild type yeast strains. Sit4 protein phosphatase is
a PP2A-related serine-threonine protein phosphatase whose structure
and function are conserved not only in yeast but also in overall
eukaryotes including humans (PPP6C). According to recent studies,
Sit4 protein phosphase is known to be involved in various
mechanisms such as cell cycle progression and nitrogen metabolism.
However, the direct association between Sit4 and autophagy was
ambiguous, and considering the results of these experiments, it was
considered necessary to Investigate the association between Sit4
protein phosphatase and autophagy. To find the Sitd4-interacting
proteins affecting autophagy, additional screening were conducted and
confirmed that Sap4 also had prospensity for decreasing autophagy
flux upon nutritional deficiency conditions. Therefore, further
experiments were conducted to investigate the association between
Sit4 and Sap4 with autophagy. The effects on selective autophagy
that degrades only specific cell organelles were researched, and the
effects of Sit4 and Sap4 on key components of autophagy mechanism

were subsequently researched. As a result of a series of experiments,
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effects of Sit4d protein phosphatase and Sap4 protein on autophagy
were observed. Atg8 protein expression and ATGS mRNA levels,
Atgl phosphorylation and ATGI mRNA levels were decreased and
Atgl3 phosphorylation levels were increased in SI74 or SAP4 deleted
yveast strains. In addition, with experiments for GIn3 localization to
nucleus upon nitrogen starvation, it was confirmed that the nucelar
localization of GIn3 was significantly reduced in both SIT4 and SAP4
deleted yeast strains. Through a series of experimental results, it was
confirmed that Sit4 is a positive regulator that regulates autophagy
through wvarious physiological roles that regulate transcriptional levels
of ATGS and ATGI, Atgl and Atgl3 phosphorylation levels, nuclear
localization of GIn3. Sap4 is considered to play a role as a positive
factor to control or enhance Sit4d activities, given that the effects of
SIT4 deletion on autophagy were greater than that of SAP4 deletion
and the results of previous studies that showed that Sap4 forms a
complex with Sit4 to promotes its activities.

This study revealed the direct association between Sit4 and Sap4
with autophagy, which was not previously investigated, and further
investigated that it plays a role as the positive regulators of
autophagy.

Studies on the autophagy regulators enable an accurate
understanding of life phenomena and diseases known to be related to
autophagy, such as immunity, aging, neurodegenerative diseases, and
cancer. Furthermore, it is meaningful in that it can lay the foundation
for approaching disease treatments by presenting various perspectives

on the treatment approach for related diseases.
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