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Selenophosphate synthetase (SEPHS)+= 21WA  oln|w=AkQI1

L

selenocysteines  §Ag W  selenium  donor®  AFEE

r|

selenophosphate S A dl= Fho|th, 1% 23 AyES SEPHSS
SEPHS1¥ SEPHS2¢ ¥ 7}A] isoforme] €Ak}, o] % SEPHS2
ko] g4 A4S zheth ey SEPHS1IS AgdtE =

AE 9 AxY Ts Al HBEAQ FARAEA Abs-gkd @A

rt
e

Zdof ¥odrt= Aol g Atk

oM <oA= mouse endothelial cancer cell®l 2H11 A oA
SEPHS19 7]%5& 7#H43taat CRISPR—Cas9 Al~®lell o8t Sephsi
knockouts E3skal, o]2] A o JF v AEZe Tes
ZAFEFSET. 2H11 AlXEolAM Sephsl knockoutoll wWel superoxide®}
lipid peroxide® %A ¥} nitric oxided] A7} YEFSTE Superoxide )

=242 xanthine oxidase®} NADPH oxidase 492 @A3lo] uo}

superoxide®] A o] =7}3l 31, superoxide dismutase 13 3 &A=}
o] FhAste] superoxideZt AAE A k7] wistel] g skt

SEPHS19] deficiency® 13l F2 ¥ 4tsl ~E# A= DNA damages
E3Fo]  Sephsl knockout A¥ESA  G2/M phase arrestE
dolowx A S Adlsigith. =3k F7heE ROSSF fHast
AT},

B dAGdE Sephsl®]  knockout®  dF Uy FAEefA]

Jo

o

nitric oxide = <13l & 214 sHo] 7Hast



T8o] : Ay, AYsEdd, selenocysteine,

synthetase 1, A4 ASF o YA =
s W :2019-21185

selenophosphate
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Adlge 5 vz Iz gAY 5 549 o] F 3
A gol =58 A9 gHole fAl &8o] &g7tal[Barrington et al,
o] 95 [Peng et al, 1991;

Ge et al, 19931, AR Feg T3t AFH= Zo=

A0 Toole et al, 1995] Auw thAtel st x4do] F Q3.
A5 selenocysteyl tRNA |2 Az Wl 340 co—
translationally insertion[Lee et al, 1989] o] AlgFedo]
243t FolelA Al ks she, A3t A 25F 2 Mmool
HuEQth B F79 degd®do] 43t AE#HA 9 Abst- 3kl
A Z Ao skt Kryukov er al, 2003]. Selenocysteine2)
st o AYlg Fol#Fel selenophosphate (SeP) 2] dHAJo] HA4=7 <l
Aol o] selenophosphate synthetase (SEPHS)#}= & Aol
ols] Fuleth[Glass et al, 1993]. SEPHS+ ATPS} selenide®
71d 2 3sFo] SePE dAdStal, ©]E selenocysteyl tRNAS] dHAJ o
A&t Veres et al, 1994]. SEPHSE 115 XA &4 SEPHSI,
2 F 74 F79Y isoforme] EAstH, Ay AFE FF SePo
/el SEPHS2W] &4 &S zhe Zo% BIFIG([Xu et al,
2007]. 2@yt SEPHS1 Ads thil #golA de—novo SeP2]
g0l obd selenium recyclingel Fojste] Aww thilsE =4
7Vs/do] A71E k[ Tamura et al, 2004].

Sephsl- HF FHAAE AE F&5 B He wjo 2 34

= o}l Aol BEHEYI[Tobe er al, 2016], AXE Helox

1 A - '_. 1_]|



Sephsl A2 (knockout, KO)& HFEg A Z3g oA
megamitochondria”} &/ 3 HlEkwl B6S] HA|Q1  pyridoxal
phosphate”} 7243 [Shim et al, 2009; Lee et al, 20111, 2] uvjo}
A E Bdo Absl-8el A ) Foskes atst waid g

sl AEdA AAG Folsh AelEwudel wE gart e

superoxide, hydrogen peroxide, hydroxyl radical ¥ ©]& 9] wF&-E-<l
peroxynitrite, lipid peroxide &°] <43t} [Murphy et al, 2011].
PAL 749 ROSE AEE &4 Fushes Fdl 242 AAE o,

A A [Dunnill et al, 20171,

AAe Aae dor x4d W 24

1o,

Hol W& [West ef al, 20111 2 AM3Z2] 23} [Bigarella et al, 2014]
o TS Al FEelA 22k AgAEA Ade e Jlo® B
SATh[Bartosz, 2009]. Zzefv} sk o] A o EAsto] Aks}
AEY A7 A A AlE] APE (apoptosis) ¥ =3} Simon et al,
2000; Davalli et al, 201615 fr=sti JHAl  FEAAE
g Harrison et al, 20071, ¥4 % [Filippin et al, 2008] 2 <]
A [Pelican et al, 2004]& #&she 2oz defflvh. webs ROS

ool e zghol AEY AW BE L I BYL FAskE 0

ROSE F= A4 W 2A BY 3 “@ohﬂ%__! ROSﬂI
2 A =1
| |



AREE 34 Az ZAa 9 AVHeEs wEZ=gor u
AA-dGA 9 cytochrome p450%]  Absh, M2 °]  xanthine
oxidoreductase, NADPH oxidase, nitric oxide synthase uncoupling,
cyclooxygenase, lipoxygenase [Brand, 2010; Snezhkina et al, 2019]
ol RuHgdt 44" ROSE= 7 ROSE A7 shs @wWdst o9
recycling ¥ redox buffer® 2}-83t= Ats} @izl o] 280 2 M3
U Akst-3ke AAd o] 2A-#E T [Scandalios, 2002]. Superoxide ]
749 superoxide dismutase (SOD)7} 5ol 0 ® A&, hydrogen
peroxide+ catalase, glutathione peroxidase”’} B%93}3l, hydroxyl
radical % Ak} AEH XS A Ao+  glutathione, NADPH,
glutaredoxin, peroxyredoxin, thioredoxin S°] Fojsl= Zo=w
H 375 %t} [Snezhkina et al, 2019]. TE3F reactive nitrogen species
(RNS) = 3Fuel nitric oxide (NO)+¥  superoxide$} wWHE-3}o]
peroxynitriteES A 3lo] superoxideE A 73t} [Beckman er al,

1996]. NO$F ROS9] kel x4, RNS/ROSQ HIE&ELS AE =79

rearrangement, A3 2] ©olF & theFst Al A 2fef JFS v X
olglst dArsl Aol Hke 4 RNSE E3+ Agl-s-d Al 9]

42 nucleus factor of erythrocyte like E2 (NFELE2, NRF2),

-

sirtutin (SIRT), nuclear factor kappa B (NFkB) & 3} & t}oksdl
ARE Tl A== Aoz BaHE vk 3lth[DeNicola et al, 2011;
Hoesel et al,, 2013; Merksamer et al,, 2013].

A A 4 2A A5 FA % Dol AL JoFRw

EAgwe R FHn. A9 7P 45l Ve xAe) &4 El
JNAS] A el wet d#e] Al W 3 A (angiogenesis) & F3

A& A 07 remodeling®] Yol thdela Paz et al, 2014; Logsdon et
3 -__:I'H_-! _'k.::l ) -I-]i -__.:.I.i
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A 9 Ao g <lsl %79 &£Ate] 3l angiogenesisE % &=
ggs s, d3e vAd xd 9 gd3o FFolgk T Tadt

&S s} Dunnill ef al, 2017; Faraci, 2006]. 72 #t}st ROSS

\i

kY
rlo
=

gete]l B ES Folil[Harrison et al, 20071, WA E

7Ie= Asteto] W Axe] w3t 9 AFE, permeability T7F &

ROS= AddA A&k} dxisiA dws o] lv[Cai et al, 2000].
ey AFE B Sephsi® Ve AE U Abst-3d A
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1. A=

Dulbecco’ s modified Eagle’ s medium (DMEM)<2 Hyclone °|A]
T3tk Fetal bovine serum (FBS)i= SeranaollA w3kt

Antibiotic—antimycotic, Dulbecco’ s phosphate—buffered saline

(PBS), trypan blue solution, rhodamine phalloidin, Lipofectamine®

Reagent, blasticidin S HCIl, puromycin< Life Technologies®lA
Tj 3T, Neomycine AG Scientificoll A T-ui8} Tt} LentiCRISPR
v2, psPAX2+ Addgene°lx Fmisl3itt. Superoxide dismutase,
catalase, N—acetyl cysteine (NAC), apocynin, allopurinol, Mito—
TEMPO, angiotensin II, dihydroethidium (DHE), dihydrorhodamine
123 (DHR 123), propidium iodide (PI), PMSF cocktail (protease
inhibitor), ~ DAPIi=  Sigma°ld  wisigivt.  GKT137831
Cayman°l|4] ol 3Tk 5—(and—6) chloromethyl—2" 7 —
dichlorodihydrofluorescein  diacetate  (DAF—FM)< Molecular
ProbesollA  Fujs}itt.  5—Bromo—2 —deoxy—uridine (BrdU)
Labeling and Detection Kit+ Roche®l|A T3} t). ECL reagent=
AmershamoA F+ull a8l th. SEPHS1, BrdU, gamma H2AX, Cyclin B1,
Xanthine oxidase, CFL488 conjugated mouse IgG, CFL488
conjugated rabbit IgG &A= Santa Cruz Biotechol A T-uf3s}&it}.
Alpha tubulin, 4HNE, cyclin A2, beta actin, mouse IgG cy3, rabbit
IgG cy3 &A= AbcameolAl THi3l el HRP conjugated anti—rabbit
IgG, HRP conjugated anti—mouse IgG 3@+ Gengtexoﬂ/ﬂ

5 -":l'\-\._s 'kl-' 1“

.
o
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Tj skt Matrigel2 CorningollA] w3}l tt. PVDF membrane<
GE Healthcareolld Tmjstitt. BDolA A2 FlowJo™ Software

Version 10.8.15 A &4 A3t}

2. A X v

2H11, HEK293T, GP2—-293 A ¥+ 10 % FBS® 1 % antibiotic—
antimycotic®] ¥3tg DMEM ®jx|ol|4 37 C, 5 % CO7} 459

S = e S

3. 2H11 A|¥ A Sephsl knockout Z rescue cell line

A &

Mus musculus Sephsl12] exon 82 E}7I® 3 sgRNA (single guide
RNA) 7} CRISPR online design tool (http://crispr.mit.edu, accessed
on 3 November 2021)F ©o]&3to] fAJAEAT. sgRNA_ER9]
sequence= b —CACCGTAGGCCGAACATGTTTCCGC-3 , 5 -
AAACGCGGAAACATGTTCGGCCTAC—3" oJt}, o] AR ARl
sgRNA nucleotide5< Ran et al? protocolel W&} annealing ¥ %
LentiCRISPR v2 vector®] cloning® 3t} [Ran et al, 2013].
LentivirusE %H&7] 93] HEK293T A3 sgRNA-containing
LentiCRISPR v2 vector®?} virus packaging plasmid psPAX2,
pMD2.G.7} &Alell transfection Stk 48A17F HjF % lentivirus7}t

0.45 pgm filterES AFE3}o] harvest T %t} Harvestst lentivirus=

3 ty 1 ]
6 -":I"-\-_E _'k.l.-_'l' | B



2H11 M|3zel 4841%F9] incubatione &3l infection $F % 64 %t 2
mg/mL2] puromycin® % selection®] 3 ¥}, Single clone 96—
well plateE ©o]&3te] 92 £ 7} cloneolA] gDNAE FE319]
primers A3l PCRE 3L (forward: 5 -
ACAAAGTGGGTGTTGGGTGT-3" ; reverse: 5 -
AGCCTTGTAACCATGCTGCC—3" ). 3% DNA fragmenti= TA—
cloning vector®l| cloning%t ¥ Z} clone$ sequencing3d}$it}.

Sephsl K02 off—target effectE wlAISH7] 9138l rescue A|3E7}
A A=Ak, HA sgRNA region ([Z1¥ 112 box area)ol silent
mutation®] wild type Sephslol E=UQE AT} o]= Cas9 cleavage©l
AFAAE 7S 2 wild type SEPHS1S w3 st7] §gholt}. Site—
directed mutagenesis+= two—step PCR WHo 2 3=t} (primer
set 1 forward: 5° —TACCGAGCTCGGATCCGAAC—-3 , reverse:
5 —CAATCCAAACATATTGCCACATGCTTTGCTCACAGCGGCCA
T—3'"; primer set 2 forward: 5" —CATGTGGCAATATGTTTGGATT
GATGCATGGGACCTGCCAGA —3" ,reverse:5 —GGTTTAAACG
GGCCCTCTAG—3 ). PCR products+ retroviral vector (pRV.neo;
Bang et al, 2015)° BamHI/EcoRI sitell cloning® %3, plasmidi
retroviral packaging cell?l GP2—293 A 3¢ transfection =t} 48
AlZE vk & viral particle® harvestd}o] Sephsl KO 2H11 Al 3o

infectiond}$ 12,400 ¢ g/mL2% G418= selections 71333} tt.



4. Quantitative RT—PCR (qRT—PCR)

A3EAA total RNAE TRIZOL reagent® Algste] F&3 F
2000 ng® RNAE Mo—MulV reverse transcriptase@® transcription
3l3itt.  gRT—PCR<  manufacturer s  instructions®l )2}
PowerUP™ SYPR™ Green Master Mix$} Prism7300 (Applied
Biosystems) & ©]£35}9 triplicate® F &}t & Ao A ARk
primer sequence+ [ 1]9 t}. Hprt +A A} internal control®

ARE-=]



¥ 1. qRT—PCR9] AF-£-3%t primer list.

Primer Name Sequence (5'-3')

Hprt F AGTCCCAGCGTCGTGATTAG
Hprt R GTATCCAACACTTCGAGAGGTC
Sod1 F GGAAGCATGGCGATGAAAGC
Sod1 R AGGTCTCCAACATGCCTCTC
Sod2 F CAATAATGTTGTGTCGGGCGG
Sod2 R TCGGTGGCGTTGAGATTGTT
Sod3 F GATGTTCTCCCATGTCCCGG
Sod3 R GGAAATGGGGTGGGCGATAT
Gpx1 F AGTTCGGACACCAGGAGAATG
Gpx1 R GAGTGCAGCCAGTAATCACC
Catalase F CGCTGAGAAGCCTAAGAACG
Catalase R CCAGCGTTGATTACAGGTGA
Nox1 F AGCTTTCTGAGTAGGTGTGCATATG
Nox1 R TTGCAAAATGAGCAGGTGCCCCT
Nox2 F AGTGAGCTTTCCCTGTGTCTT
Nox2 R TGCCTTCGGTGATGTGCTTTA
Nox4 F GTTGGGCCTAGGATTGTGTT
Nox4 R CGGCTACATGCACACCTGA

GIrx1 F GGGGAGCTGATGACTCGGCTGAA
GIrx1 R AGGGGCACTGGCCATCAG

Prdx1 F TATCAGATCCCAAGCGCACC
Prdx1 R GCTGGACACACTTCACCATG
Gsta4 F GATGCAAAAGGATGGACACCTG
Gsta4 R TGGTTGCCAACGAGAAAAGC
Gpx4 F CGTCTGAGCCGCTTAC

Gpx4 R CCCATTTACACAGATCTTGCT
Nos2 R CTATGGCCGCTTTGATGTGC
Nos2 R TGGAGCACAGCCACATTGAT
Nos3 F TGGGTTTAGGGCTGTGCGG
Nos3 R CAATAGCTGCTCAGTGGGTGA



5. Western blot

MEE PBSZ F+ W washdt & ice—cold lysis buffer (PBS with
0.5 % Triton X—100 and 0.1 % PMSF cocktail)  harvesta}it}.
M E  extract?] WA 5% Bradford dye—binding method®
SAENeH, Zt AEFAA T wWEe 20 pges 10 % SDS-—
polyacrylamide gel electrophoresis®l AF-8-3F%th. PVDF membranecll
transferdt % SEPHS1 (1:1000), vinculin (1:1000), xanthine
oxidoreductase (XOR, 1:1000), actin (1:5000), cyclin A2 (1:1000),
cyclin Bl (1:2000) 9% primary &AE 4 TColA overnighto=
incubationd}1th. Membrane< 0.1 % Tween 20°] &3t tris—
buffered saline (TBS)® washdt ¥ secondary FAE A2l
30% 7+ wkAJF Y. Immunolabelinge ECL reagentE& ARE3}3 0
luminescence signal< Chemi—DOC (Luminograph II, ATTO) &
o] g3ty TEATE, ZF blot? band intensity: Imagel] software

(NIH) & o] g-3to] S a3t

6. H YA £3}+8 (immunocytochemistry)

1.5 x 10* 718 MEZE 9 mm cover slip 9o 53 =

S
<

o
o

paraformaldehyde (in PBS)® 1743ty th PBSE 5 W wash

o

0.1 % Triton X—100 (in PBS) Z permeabilization A]#Tt}. 1
AEZ 5 % FBS (in PBS)E 1A17F 9 A2o)A blockings

AP om SEPHS1  (1:100), alpha—tubulin = (1:200), 4-—

7 " _I;
10 .-'-\.\._E-l-.l._;-



hydroxynonenal (4—HNE) (1:50), BrdU (1:100), gamma H2AX
(1:100) primary @AZES 4 TColA overnight &% binding A]Zt}.
18] 1Y anti—rabbit IgG conjugated with Cy3 X+ anti—mouse
IgG conjugated with CFL4882] secondary &AS A2oA 30%
&9 binding A171 % &3 ¥v]7 (Nikon FL) ®+ LSM700 confocal

Hu) A (Carl Zeiss) & A|19& #&&19 T}

7.ROS %3 ZA}

o

A4l ROS+E= CM—DCFDAE o] &3t AAMEHTH AEE A
SHE Ao 12—well plateo] 5 x 10* ¢ 22 EFIc} t}e 4 5
pMe  CM-DCFDA”F &9+ FBS %] 1 % antibiotic—
antimycotico] 23E DMEM-E Yo 30 &<t 37 C, 5 % CO»7t
FTaE AHE weksta, PBSE ¥ W wash3d ¥ d3 HAwA

(Nikon FL) & 470 nm9] excitation 3o A AL E 23T}

(A

Superoxides= DHEE o]&3slo] ALY AEE G4 3HF Ao
12—well platee]l 5 x 10" 9 FZ& BFF} & & 10 zM
CM—-DCFDA7} E9°J7F 10 % FBS® 1 % antibiotic—antimycotic©]
X23E DMEMS 9ol 15% &<k 37 €, 5 % CO7F 3wd ZHZE
wjekstolar, PBS® 5+ W washd ¥ &% #v7d (Nikon FL) & 531
nm| excitation 37X MEZE BESHS T

Hydrogen peroxidei: Tobe et al2l WHS ©]g3}o] detection
3R} [Tobe et al, 2016]. Cytosolic roGFP2—0rp1 vector [Morgan
et al, 2011; Gutscher et al, 200815 7} A|3el transfectiond}il

37 T, 5 % CO7F &9 AejolA 2447F wjoF 5 1.5 x 10" 749

11 '_. 1_]|



AEE 9 mm cover slip ol 3k 124]7F F<2F 37 C, 5 % CO:
e ol A wjokeldtt. PBSE washdt & 4 % paraformaldehyde (in
PBS) 2 1A, LSM700 confocal @v]7d (Carl Zeiss)Z AXE
HZ3A T Morgan et aloll Wl oxidized Orpl (405 nm) 2} reduced
Orpl (488 nm) 2] ratios AR T [Morgan et al, 2011]. Imagel
softwareS ©]8€35Fo] 72 field® 405 nm image= 488 nm image®

T % ‘Blue Green Red’ Look Up Table® false—color ratio

pictureE At}

8. FAIE 4 (flow cytometry) & F3F ROS level

ZA}

6—well plated] 2 x 10° 7§19 AMEE EFIdw 71 S F ROS

SRR

fluorescence—activated cell sorter (FACS, Canto II, BD

1:1

= harvestd =

3
Fe

Al

o

probe® AXE A
Biosciences) & %3] 3% intensity® =3It HA ZF AMZ o)A

2 x 10" 719 AMEZE countingP Z+ AEZ 3 distributionS

FA13Fo] histogram . & YEFH

12 "':l"'\-_-ﬂ: _'\,,:_. 2



9. Scratch—wound assay

6—well plated] 3 x 10° 7S AxE B3 T v o yellow
pipette tip® 2 AEE Fth. PBSZ F W washd F 10 % FBS7}
S0z DMEMeIA 37 C, 5 % CO, 2702 1243 %<k vjokaich
A7 A NGOz AES] olF e AR FZEY ¥ A
Covered areai= OAJZF A9l A& wound area®l A 12A]%F

%
areas W= WA o7 AT A3 triplicate® R 3 & At}
10. Tube formation assay

Tube formation assays Cao et all] HW2o=z FA3}
AP PHCao er al, 2020]. 6-well platee] 1.5 x 10° 7|9 AEE
wFeth oy 9 AIEE trypsin-EDTAZ wojular 10 % FBS$)
1 % antbiotic—antimycotice] &°jxt DMEMS = F3}st =
HAFE23ste]  harvest Tl PBSE  wash 3 ¥  serum—free
DMEMZO. & resuspensiondt®] Matrigel® AFA ol coating 3t 96—well
platee] 3 x 10* 709 A EE EF3+ k. Matrigel2 coating3t 96—
well platet= A#3t7] e Matrigel 100 pLE welld] 53t

7 ColA ZF T ARSERITE AIXE EF F 64

o
oft
o

3
37 T, 5 % COzo0A ®jekdar, tube formations #n|@d oz #23c
Mesh &4 Imagel “Angiogenesis Analyzer” software

pluging AF&-3to] &4 ¥ At}

13 "':l"-_-i _'k.::. i o



11. ROS scavengers$} inhibitors 3] g

2 dAelA NAC, catalase, SOD, Mito— TEMPO+ ZH7F 1mM,
300 units/mL, 300 units/mL, 50 M= A%t Allopurinol,
GKT137831, VAS2780, ML171<& Zt7} 50 pM, 50 ¢M, 5 pM, 5
e M=E AFEE T ROS scavengers$t inhibitors& Al3Zel] Az <+
overnight &<+ #lFE 0 om, ths & 27+ ROS probeE ©]-&3}o

83 du|7 == confocal AP F o2 eIt

12.RNS &3 ZA}

Nitric oxide @S 938 A>xE DAF-FM 5 p¢gM= 30& <t
37 C, 5 % CO7F ¥a¥ A= #]Fsi i, peroxynitrite 24
DHR123 10 xMZ 30% <t 2 Aeelr msigich. 94

o

Axs FF dAnld (NikonFL) 2 #3259

13. Cell cycle ZA}

Cell cycle ZAF= propionic iodide (P& AEE 923 & DNA
contentE =Ast= WAl o g AL}, M EZE= 12—well plateo] 3 x
1049] FEE B8 F 37 C, 5 % CO7F 37% HlZ 12417 &<t
Hj ekt 12A13F wlof & SOD, NACS Sephsl KO Aol A& star

% AElE overnight E<F vjeFslAt}. o2 &

M XL harvestdtal PBS®E 3 W wash3d & 70 % ethanol®

1 ;H_"E _k:.':_-|-.!: :



4 TollA overnighte® 143U 1A H AXE+= PBS=Z F W

washdt & RNase A (200 pg/mlL)S x3&3 PBS

H:l
rir

resuspensions}il Ab&-o4 10% &9t incubation Tk 1 3 A
100 pg/mLe PIZ7}F ¥3¥ PBSOlA 2 30% =9 incubation
Hda, dA=E M EZ= FACS (Canto II, BD Biosciences) &F FlowJo

software & AF&38to] #4153t
14. BrdU incorporation assay

BrdU incorporation assay+= BrdU Labeling and Detection Kit&
0] €-3l%] manufacturer’ s instructionsel wel FIFATE A EZ=
24—well plateol] 1.5 x 1049 == EF3t31 37 C, 5 % CO7}
sad GEE  overnight &<F djFsdth tad BrdUE 10
pg/mLe %= growth media®l 2ol H 2A13F &< #jekst &
anti—-BrdU A& o] &£3}%  immunocytochemistry® BrdUE

detectd}o] confocal w74 (Carl Zeiss) = #zHs}Si ).
15. B4

Zb AYe A EAE fEl 59 33 HiE A¥ow
AE At EAA S8 Tukey s multiple comparison test=

Z3 one—way ANOVAE 7 =359t}
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A3ZFZEd

1. SephsI KO M X9} rescue Al X2 A& A A=

ol Ao HHQl dy YIAMEANA Sephsi®] KOE fFEshal
ol wE i
Sephs19] 715 A7kl 8 AAFe g8 Wy dAEl 2H11
AZFoll Sephsl KOs L3ttt AATolA Sephsi®] KOE

r‘g_'l
oft
"

O FelA Abs-gkd G 2l mAle

shRNA®] 93t knockdownsS &3 FE%HSAH[Tobe et al, 2016].
g8 o] AFoM= Sephsl KO % F&S ¥ola v JF4d
KOS #8taLa CRISPR—Cas9 AlA~EIS o]838t0] Sephsi®] KOE
S35k tk. Sephsl exon 89 ARA O T A 4 9= sgRNASH
Cas9s 2H11 Ao lentivirus® %3l dAEstsla, #dE 2HI11
MEE single cell selectione &3] KO candidateE A ¥ DNA
sequencing®® KO7} # #FEHI=A A1y 1], =g
2H11 A¥oX Sephsl KOE T3 YeERd Z3HI S off-target
effectg WiAlstaal  ofmiAl  Ade= W glev PAM
sequence® sgRNAS 7|4 ¥e] silent mutations FE3H
CRISPR—Cas9°l &3t KOE 3 ¥H3s= Sephsl CDSE A|&so]
Sephsl KO AzzelA  o]f Wds 3J/AIX rescue mutant:E:
Azt A" KO AME %W rescue mutant® A5 22t
immunocytochemistryS =3 SEPHS19] <2 XASHSY 1

Sephs1®] KO& X% 2H11 AlXeolx SEPHS1S FF Al1€0]

AR Zle #lskgiar, o9 ol rescuecld whAl BlEE Al

o

gl 1 2. T3 SEPHS1¢  deficiency® 213}

16 "':l"'\-_-ﬂ: _'\,,:_. 2



morphological changeE ZAFSH A3}, A3EC FE)7} spindled} o]
7Fex 21 ¥HE Wstsiivtad 31, 58] [a9" 319 o
panelolA] focal adhesion kinase (FAK)E 2315 u lamellipodia®ll
81+ focal adhesion®] Sephsl KO A3Ee|A Atz FAAHA &t7]
=l cell adhesion &¥°] "olA ©]2]g morphology7} WEbH=

Ao F=gtt

17 ] f:‘| - “i 1_]




1317
wWT TGGCGAAGAFI‘GGCCGCFI‘GFI‘GAGCAMG@{GC -GGAAACATGTTCGGCC l‘»!lArl‘GCArl‘GGGACC [GCCCAGAGACGTCAGGTA
KO #1  TGGCGAAGATGGCCGCTGTGAGCAAAGCCTGC - - - - AACATGTTCGGCCTAATGCATGGGACCTGCCCAGAGACGTCAGGTA
KO #2  TGGCGAAGATGGCCGCTGTGAGCAAAGCCTGCTCTTTACATGTTCGGCCTAATGCATGGGACCTGCCCAGAGACGTCAGGTA
KO #3  TGGCGAAGATGGCCGCTGTGAGCAAAGCCTGC - - GAAACATGTTCGGCCTAATGCATGGGACCTGCCCAGAGACGTCAGGTA
KO #4  TGGCGAAGATGGCCGCTGTGAGCAAAGCCT G- = = - - - m e e m e e e e e e e
Res  TGGCGAAGATGGCCGCTGTGAGCAAAGCATGT -GGCAATATGTTTGGATTGATGCATGGGACCTGCCCAGAGACGTCAGGTA

WT  AAAAGGGCGGGGTGGGTGCTGTTCCCTGGCCTGAGGGTTCAAGTCTGAGCCTGACACCCATGCCTTCCCCCTGCTGGGAGTT

KO #1  AAAAGGGCGGGGTGGGTGCTGTTCCCTGGCCTGAGGGTTCAAGTCTGAGCCTGACACCCATGCCTTCCCCCTGCTGGGAGTT

KO #2  AAAAGGGCGGGGTGGGTGCTGTTCCCTGGCCTGAGGGTTCAAGTCTGAGCCTGACACCCATGCCTTCCCCCTGCTGGGAGTT

KO #3  AAAAGGGCGGGGTGGGTGCTGTTCCCTGGCCTGAGGGTTCAAGTCTGAGCCTGACACCCATGCCTTCCCCCTGCTGGGAGTT

KO #4 <o il ACACCCATGCCTTCCCC - TGCTGGGAGTT

Res  AAAAGGGCGGGGTGGGTGCTGTTCCCTGGCCTGAGGGTTCAAGTCTGAGCCTGACACCCATGCCTTCCCCCTGCTGGGAGTT
a9 1. Sephsl KO A E£¢} rescue Al¥E 2] DNA sequencing A3, o] =5 A
AF2El cell line® Sephsl coding sequence (1317%E])E alignstl th.
sgRNAX box EAE Y 1, PAM sequences WEE ZEAE YT} Sephsl KO

cell lineolA] deletion mutatione —2 XA ¥ %3, insertion mutation 2 3t

-

ZH o]y, rescue cell lineolA] substitution mutatione R3F wW-7F ZF

EA = AT

fiu

18 ) _H 9 1'_]'| tﬂr
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WT KO Res

DIC

Anti-SEPHS1

a8 2. Sephsl KO AHMES rescue HX9 SEPHS1 2d A=

ImmunocytochemistryS %3] SEPHS19 W3S &<1s9tt. Scale bare

100 gmE Yedg. WT, wild type; KO, knockout; Res, rescue; DIC,

differential interference contrast.
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F-actin/ tubulin

F-actin/ FAK

I8 3. Sephsl KO AXY AXEZ E4. 99 paneloA= F-actind
tubulino] zzp Wbz Mo GAEglom, ot paneldM = F-
actin®t FAKZ} Z}2} A 3 254 0% Ay gt ob#f panel? 3HtiE=
focal adhesions YERI, tif#° FAKZF F—actin® HAA7] ol
Ao R HRIYh Scale bar= 50 gmE YERAT WT, wild type; KO,

|o

knockout; Res, rescue; FAK, focal adhesion kinase.
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2. Sephsl KO @& Uy <A EA superoxide?} lipid

peroxide =34 # &

S

o\ﬂ

SEPHS19] deficiencyS 5538 A3 AT [Tobe et al, 2016] A
ERo7 AFE Y ROSY FZo] #zH

7] wjZol ol AT-olA
ROS 4 %5 4oz #He3lh ROSY F4 AR ARb4<l
ROSE CM-DCFDAR <Mst] &3 Al1de A7lE 2AbekglaL,
superoxide:= <E£9]&¢el probe?l dihydroethidium (DHE)E %3
ZAFaFg T, =3 hydrogen peroxide 8 7% §dA o7 A &wE Eo]7
probe?l roGFP2—-0rpl& retroviruses E3 wild type (WT)3}
Sephsl KO, rescue mutanto] E=%3 = probe? AF3} AHE
ZAFeEglar,  lipid peroxide® 24 oAFE FARSH] fs8 lipid
peroxidation®] ¥ AAE<Q  4—hydroxynonenal (4—HNE)Z
immunocytochemistrys E3 AT, 2 A3 Sephasli KO
Az CM-DCFDA 3! DHE® g3 A7|7F 242} 2.34, 2.23 o)
7 et RS BESA, ©li= rescue mutantoll A WTSF B3
FFo 7 3EHYY. g o]t ¥ ®E hydrogen peroxide: Zt
A ZE Fom s AFolE yERAl ¢kskvth. Lipid peroxidation®] 73-¢
Sephsl KO°A WT tijv] 2 ®] 7} S7pskia, o] T3 rescue
mutantellA I HEJATH[ITH 4], oldst A= 2HI1  AlEEC)A
Sephs12 KO°¢] superoxide % lipid peroxided %<& FE35h4}
hydrogen peroxide?] FHZel= FA 7]9skA] ¢k HS AAMEHL
o5 =37l 98l superoxide, hydrogen peroxidel Eo]&
scavenger@ 4#Z SOD, catalaseE A|¥o = g]sle] AHFAE <l ROS
T WH3E ZARSFA Y 13 5]. N—acetyl cysteine (NAC) 2 ROS

21 A

e Y
e
5L
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scavenging? AU ZFOoEA AFEEAT. 1 A3 SOD 2 NACS
Agst 8ol CM-DCFDAS &3 A7]7F KO AEe] H3)
o u sl A4S AL, catalases A E3F Sephsl KO MEo|A g
Alzad el WHelrE wulEdy), ol# et A= Sephsl KOo| =¥
A AFE T

o

2H11 A ¥4 superoxide’} 4%
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Res

KO

va40ad-no

3HAd

LdiO-gd490l

IdVA / INHY
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< 3- - " 3
= | i 3 -
T ) |
O 2.5 - — 2.5 4
A 6}
Y [0
6] o
9 2 s 2 A
c [$]
o) w
& 159 —L— o 1.5
s | ——
[} 1 1 = 1 1
S [}
o= =
° S
> 05 < 0.5 4
g o 0
WT Res KO WT Res KO

O
m

18 NS 2.5 - -
16 1 . \
14 o 2 .
° °
121
1.5 4

0.8 4

1 A
0.6 1
0.4 1 2 0.5 -
0.2 1
0 0
WT Res

OWT EKO [Res

Oxidized / reduced roGFPOrp1
Feopddo—od
Relative fluorescence of 4-HNE

KO

1% 4. Sephsl KO AE2S ROS% lipid peroxide £3. (A) «¥tA <l ROS
AMS Q& CM-DCFDA, superoxide 9AE & DHEE AF&3d 1
hydrogen peroxideE ZAFsH7] €& roGFP2-Orpl probeE o] 8301
lipid peroxideE® FAF3H7] ¢ anti—4HNEZ immunocytochemistry =
&9l Oxidized Orp (405 nm) & reduced Orp (488 nm) 2] ratio= A7 2
Wel e dlZ Aakekglth Scale bari= CM—DCFDA, DHE®] %% 100
pm, roGFP2—-0rpl ¢ 4HNE® 3¢ 50 xmE Yebdt (B) CM—DCFDA €]
FF Aads FAE EHor AFEeivh. (O DHE W3 AI1¥9=
FAE B ow AEEFIE . (D) Oxidized Orp (405 nm)/Reduced (488
nm) roGFP2—0Orpl probe? ratio® box ploteZ VeI (E)
HgsskglMo e detectst 4-HNES &3 A8 A7|E A=Fstsiddth
NS} %2 Z}Z} not significant®} p—value < 0.01S yedd. WT, wild

type; KO, knockout; Res, rescue.
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A DCFDA

KO+NAC

KO+Catalase KO+SOD

<

() [

S

0'2.5'

=

o 24

©

§15-

Q

2 11 M

9 L

S0.5 -

=

(0]

>

Z 0

(1]

-— b w,

¢ & § 8§ €9
* * 0
§ 8 €

I3 5. Sephsl KO A XA FAH ROS £F EA. (A) 98] scavenger:
Sephsl KO A Xo] Hg3s & CM-DCFDAZ 9M3 A3} superoxide’}
4% A& skt Scale bar= 100 gmE YebATh (B) (A< 337
ANad A7NE At th s+ p-value < 0.001& dErdTh WT, wild

type; KO, knockout; Res, rescue.
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3. SEPHSI1 deficiency® €13 X009 NOX4 &4 3}

o]# 3t superoxide®] =7 7|H& TSI A superoxided A
AR 7HAEE Eo]AHQl scavenger =& inhibitorE Sephsl KO
Al 3Eof A2t superoxide?] level W35 ZAFSFA T Superoxide?)

8 A4 a9 EIZSeld AAAYAL IS mARhu

i

o)A  scavenger?l Mito—TEMPOE A3, AE=A 9]
superoxide WA ALEE A7l $J38 selective  inhibitorg!
allopurinol (xanthine oxidoreductase), GKT (NOX 1, 4), VAS2780
(NOX2), ML171 (NOX1)& 717} Sephsl KO A el *2]3tal DHE2]
FF A7IE ZAERGZY 6], 2 A7 allopurinol ¥ GKTE
Aglsk KO Alxeld DHES &3F A7I7F #HAeiar, wwA
AgdolM= 2 ®skE yEdA XFd olest Ay 2H11
AlFEAAM Sephsl KOZ Q13 superoxide® %22 xanthine oxidase
2 NOX4el oJgt 21415 AlAFghtt

e A3 Hu Jgs HFTE& 98] xanthine oxidoreductase
(XOR) &] A& FAFeF3ith. Xanthine oxidoreductasei xanthine
dehydrogenase (XDH)$} xanthine oxidase (XO)Z G4 %™, X029
749~ XDHE] proteolytic cleaved I E|Z hypoxanthineS xanthine,
xanthines wuric acidZ WEE IFA EF AL E o] &3
superoxide 2} hydrogen peroxideE &4 3t} [Nishino et al, 2008].
wElA ol5 HFE7] 9@l western blot= F3 XDHOF X0 %
ZAbetAtE. 1 A Sephsl KO Al3Zejx XDH tiH] X029 W=7}
WTHTE ¢k 1.6 8] <7}l 3, rescue mutantollA] WTE Bv]S=3h

FEOR

N

Faskger [29 7A]. 3 superoxide 7o thdk NOX

% aﬁ-+Jﬁ



A rE 3] Y8l mouse endothelial

m
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DO.It
ol
ol
rlr
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o
U
4

A2 NoxlI, Nox2 Nox42] mRNA 232
aRT-PCRE &3l FAstqltt. 1 Ay} Sephsi KO AHEoA Noxl,
Nox29] #&de WTel vlal Fovgt Wzt vebus] Fghon,
Nox4°l 7% WT dum < 3w 7tz @do] Frket As
dZatde 1Y 7Bl. F¥8te] SEPHS19 deficiency’F XO$F Nox4

2/d 371 superoxide @] 45 FEst Ao 2 AT
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A DHE
KO -
KO VAS2780 KO ML171

KO Allopurinol KO Mito-TEMPO

|_.

Relative intensity of DHE

05 | T ﬂ
0
£ $
© S
&
S

RS
e XY

% 6. Superoxide £3 BE FA}L. (A) Sephsl KO A 3Eef superoxide 274
inhibitors (allopurinol, GKT, VAS2780, ML171) X3+ superoxide
scavenger (Mito—TEMPO)E g3t & DHE 94S A5 Scale
bari 100 pm¥E Yekdd (B) (A)¢ DHE 93 A1d AVlE
AEFast gt ##x2 p—value < 0.001& veEbdcth WT, wild type; KO,

knockout; Res, rescue.
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WT KO Res 2
I 5,
L — o
XDH  sm— Q 1.5 -
x £ R S
w e 11
. o .=
Actin S S— o0&
"2
o 0.5 4
0 —
WT Res KO
B
OWT mRes mKO
3.5 -
3 -
5
‘& 25 A
o
g 24 _s e
x
()
.g 1.5 -
8 1
5 -
14
0.5
0
Nox1 Nox2 Nox4

1% 7. Xanthine oxidase?} NADPH oxidase isoforms® W3} ZAL (A)
Anti—XOR A& AF&3te] western blots 33 TE  Actine internal
control® A& 5 lth. XDH, xanthine dehydrogenase; XO, xanthine oxidase.
(B) qRT-PCRZ NADPH oxidaseE5°] Athal #dx L& (relative
expression) AEE H| W3t} Relative expressione wild type (WT),

knockout (KO), rescue (Res) 2 ACt ¥ &S et} NS #xx2 Z+Z} not

significant®} p—value < 0.001S e} AT}
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4. SEPHS1 deficiency® 1%t redox regulator 3}
ZA} 4l RNS ZH4& #3372

SEPHS1 deficiency®l 9J3] 2% superoxidei= = xanthine
kAt webA 1 o=

superoxide® A|A3H= scavenger® mRNA dS qRT-PCR:

oxidase %W Nox4E E3] 283 Zo=w

el ZAFsESlTh. 1 A3 cytoplasmic SODR!I Sodi¥} extracellular
space°l| §IXxsk= Sodsel WT tiv] z+z;F oF 50 %, 30 % T+°=
Aastoy mEZE ot FE EAStE Sod2d H§ WTe &
zFo]E vER A ¢Fko W hydrogen peroxideZE A A 3= catalase W
Gpx1 T3t WTeF fefulsh 2pols yehA] v 29 8], 34
lipid peroxidation AFEES AASHE Girx (glutaredoxin), Prdxl
(peroxiredoxin 1), Gsta4 (glutathione S—transferase alpha 4), Gpx4
(glutathione peroxidase 4)% mRNA @& A SEPHS19]
deficiency®l &3l ZFastlaS g3t} o8k A= SEPHS1]
deficiency”} superoxide®} lipid peroxide® | Aol #ofdl= thokst
scavenger®] Xzt Ao FIFE vF AL, olF il AlEe A3t

AEY A FA4 o 7855 AAF
ooz aksl-3d g 2He| FHodsk= RNS9 9
ZAFsE7] ¢l NO 2! peroxynitrite 5©]4 probe?l DAF-FM,
DHR123& &3 77t levels ZAMSHATH L .1 AR 5 7
probe? signal &5 Sephsl KOolA FAst AS #=34 Tt Nitric
oxide7} Zo]e Q<& oW 1A} nitric oxide synthase (NOS) 2]
& ElaE A3} Nos29 Nos3el

B Sephsl KO AHEo|A 7439 0™ rescue mutantolls] 3] &3k

mRNA 23S qRT-PCRES %3



Bz 28 10]. Peroxynitriter superoxide®t NO7}

st A E =Y, Sephsl KO MESA superoxides 2 o]
T NO9| k& H=sl7] ol peroxynitrite A FHAsh o=
S2a=
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OWT ERes BKO

I

35 4

c ]
NS

i) M
511 25 4 i
¢ ' :
T 2 . |
v . NS NS i
(AR
2 .
-
.,
QU
o

05

U A

Sod1 Sod? Sod3 Catalase Gox1 Glrx Prax] Gstad Goxd

1% 8. Superoxide, hydrogen peroxide, lipid peroxide®] scavenger
FRAAEE 2 HlA. RT-PCRE 7} F1#49] 2 levels S48 NS,
w ) wk kx-S ZFZF not significant9F p—value < 0.05, 0.01, 0.001& ‘teFR T},
g ALE-® primers [X 1]olA #elg 4 k. WT, wild type; Res,

rescue; KO, knockout.

2
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DHR123

B - C KKK
I | 3Q
LEL 1.4 - N 12 N B
. x
L
< 12 T 11 —
- 5
o 11 M
9 9 08 -
S 08 - S
§ S 0.6 -
& 061 g
o S 04
= 04 - =
(0]
o >
2 02 - S 0.2
= . ©
5 [0}
¢ 0 X o
WT Res KO WT Res KO

9 9. Sephsl KO A|¥Eo]A RNS W3l ZAL (A) Nitric oxided @A 3}7]
Q3] DAF—FM, peroxynitriteE 9 M3sl7] ¢ & DHR123°] A% 2t} Scale
bar= 100 pm%E uUekdtkh  (B) DAF-FMS F3% A1d AVE
JeFstat ity (C) DHR1239] 3 Alad M7IE F sk Ak *, s saxd
Z+Zy p—value < 0.05, 0.01. 0.001& YerAT. WT, wild type; KO, knockout;

Res, rescue.
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* OWT mRes mKO

Relative expression

Nos2 Nos3
3% 10. Sephsl KO MEA nitric oxide Ao #Hosls FAA @ A3}
ZAL. qRT-PCRE nitric oxide® A 3sH= Nos2 Nos39 i WitE
ZAFF Y # = p—value < 0.055 YEFHTE WT, wild type; Res, rescue; KO,

knockout.
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5. Sephsl KO A ¥o]A DNA damage =FO.& Q13+

G2/Mphase arrest @ A X A& A

AsgATo| A SEPHS19 deficiency’} X5 A XA XY
RS Aalst= A [Tobe et al, 201617} WEE7] wjEe] 2H11

MM AAl Sephsl KOO 23t Al 4 Al 75 alshar,

e

il

o] Yolrt ROS F4#9] AddAE FZAFFILA BrdU incorporation
assays R8s 11]. 7 A% Sephsl KO A|Eo)A BrdU2
@3 Aol WT (71 %) tiR] eF 3.5 i askglon (20 %), ©l=
rescue mutantellX 3 EHEHSL (65 %), NACH SODE A7t
Sephs1 KO Z1°lld 3&55= Ze #Esint (42 69 %9 65 %).
o]t Ai}= Sephsl KOO 93] %2 % superoxide®] &3l A>x<]
dgol AfEE AARstt. o]o cell cycle W3} FAFS ERla| i
A&l Sephsl KO A4 Pl staining & GA1Z 45 E3 DNA
content W3tE FA}etQUoH 18 12]. 1 A3 Sephsl KO AEolA
G2/M phaseel @dlEsh= AEZe wvlgEol WT ofv]  Fvw|sH

Z7VeFa, o]8 st WM3E rescue mutante} NAC % SODE A g3k

2H11 Sephsl KO AXeA  3HHY. FHE  ROS, 53]
superoxide”7} o3t HAZE E3] G2/M phaseo] HEZ Q= A|E9

B &S S7INFHEA AV Y8l western blotg E3 cyclin A2,
B19] oS 72y AT 1™ 13]. Sephsl KO M Eo|A G2 arrest
marker?l cyclin A28 <Fo] WTo| H]3| <7}k, NAC, SODE
28t Sephsl KO A3 4 rescue mutantoll A 743t M phase
arrest marker?l cyclin B19] A% Sephsl KO A4 WTo| H]3f

A

o)

3l NAC, SODE AHgs3st Sephsl KO A3EL rescue

7 " _I;
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mutanto]A = LHL 3| Es Z o7 Hol Sephsi KOZ Q3] =24

superoxide’} G2/M phase arrest

o

T2 MR vEE SRR A
G2/M phase arrest % 7] 4 ZA}E7
S

foci®] 4

Zo| M =

G2 check point®]

2 FIdHEY. Sephsl KOO 293k
| 93 G2/M phase arrest]
2] % 3l}el DNA double strand breaks gamma H2AX

oAF-= AR 9l

Hosletd Me &3t A3 Sephs] KO A FolA WT tid] §&u)st

T+07 gamma H2AX foci7} FAAEHA
Helgt Sephsl KO AXEeA A= 2s slo 19
o]#)dt A3= SEPHSI1 deficiency® I3}

DNA damage”} 55 &< AAFSHH

36
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A Anti-BrdU / DAPI

KO

KO+NAC KO+SOD

80 -
70 4 - T
60 -
50 -
40 -
30 -
20 -
10 -

o

BrdU incorporated cells (%)

¥ 11. BrdU assayZ® 3% AlX 49 %A} (A) BrdU incorporation
Alage wkAloln] e DAPI (9&kA1) © 2 counterstaining H AT}, Scale
bar:= 100 gmE YERATE. (B) BrdU incorporated 439 population
H &2 =AU}, xxx= p—value < 0.001L Yebdth WT, wild type; KO,
knockout; Res, rescue.
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% 12. Cell cycle progression®l] Sephsi®] KOo| mX|&= I FAL A
PIZ 94" & {4 HEXxo] APyt Z+ AlES DNA contentE

.:Lj_
histogram® & AlZ+3}slg e, WT, wild type; KO, knockout; Res, rescue.
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A

Cyclin B1

B actin

2% 13. Western blot2Z G2/M phase arrest markerd o3& ZAL (A) B
actin®] internal control® A& ¥t (B) Cell cycle progression®l
#o]dtE= cycelin® cyclin—dependent kinase (CDK)E RALEE el o}

WT, wild type; KO, knockout; Res, rescue.
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A Anti-yH2AX / DAPI

KO + NAC KO + SOD

*
*
*

0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -

YyH2AX positive cell ratio

I3 14. y H2AX 9 A o8 ZXAlE DNA damage #&. (A) 32 DAPI=Z
counterstaining %t} Scale bare= 50 gmE 4YEeRdth (B) y H2AX 9
% intensitys g #3538 H ) #xx= p—value < 0.001S YeEAT WT, wild

type; KO, knockout; Res, rescue.
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6. Sephs1 KO Al oA & AW 58 A3

AsYAFE[Tobe et al, 2016] )4 SEPHS19 deficiency”} cell
proliferation® TJ&°] cell invasion® 72 A|3E2] malignancys
Asfete A7 #FEHAT. 3 I AlZeA dd A e
Qs 94 F sfuolr] witel 2 AtollA Sephsi® KOo| €

XA} scratch—wound assay @l tube
formation assayE 13ttt WA AMEZ wound healing &%=
scratch—wound assayE =3l ZAVFE S [29 15]. 1 A3 Sephsl
KO A3zelx wound area®® o]lzo] WT oH] TA4skii, ole
NAC¥ SODE Ay 3t 1FoA 3EEQOH, rescue mutantolA
ok S EE Ik o]eld A= Sephsi®] KOl 93 %2 ROS7L
A28 wound healing 3= AT AT HEoE dH
YAz g3 AAS AR 98] tube formation assayE:
FsAY. 1 A3 Sephsi® KOO UFAEe] d#t AL At
& st 13 16]. Tube x5 YERY:i= mesh® count®
sl dv A s AR A3t Sephsl KO AFESA mesh7t

A3 dAE A ko) NAC, SOD 2 angiotensin 1T & 8] 3 15 ol A

to
e
i)
32
=
[

ol

] NAC3¥} angiotensin IIE EAlol gt 154
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Abstract

Study on the function of Sephsl in
regulating redox homeostasis in
mammalian endothelial cancer cells

Yoomin Kim
School of Biological Science
The Graduate School

Seoul National University

Selenophosphate  synthetase (SEPHS) is an enzyme that synthesizes
selenophosphate which functions as a donor of selenium when synthesizing
selenocysteine. There are two isoforms of SEPHS (SEPHS1 and SEPHS2) in
eukaryotes. Out of these two isoforms, only SEPHS2 has synthesis activity. Sephs1
is a crucial gene for maintaining cell functions, and it has been reported that Sephs1
is involved in regulating redox homeostasis.

In this study, frameshift mutation was introduced to Sephsl by CRISPR-Cas9 to
investigate the function of SEPHSL1. The deficiency of SEPHS1 in 2H11 cells led
to the accumulation of superoxide and lipid peroxide, and the reduction of nitric
oxide. This was due to the activation of xanthine oxidase and NADPH oxidase 4,
which resulted in elevated superoxide generation. Also, the decreased expression of
superoxide dismutase 1 and 3 which are in charge of scavenging superoxide caused
accumulation of superoxide. The accumulated ROS due to SEPHS1 deficiency
caused DNA damage, and finally induced G2/M phase arrest and inhibition of cell
proliferation. Furthermore, the angiogenic ability of 2H11 cells was inhibited by
the increase of ROS and the decrease of nitric oxide.

This study has a significance in that Sephsl-knockout 2H11 cells showed the
accumulation of superoxide leading to cell dysfunction such as cell proliferation

and angiogenesis.

Keywords : selenium, selenoprotein, selenocysteine, selenophosphate
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