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Abstract

T, NEBEEBBIRESHOSTOY T IZY N NVEKLY), CEBEBBREE OBEN TR
ThBLERFREBOBEZT > L. RITHARICEVTEGF/VITINOEBENF HDE0H
S iAHK, MAGT1ETUSC3%ZEIRL 1=,

MAGTIRZ AT AV DBEFEICHDTANTFUICHL T, NEEHSHZRIBEEZELTLS
o Tz, TUSCEMAGTIE BUMATVARNIVETHY) . MAGTIAN RIBL IR ICKREEBH
ICHEET D ENHSh TV,

MAGT18 KU TUSCIHN CEBEHBHO M AR F THIN BN ORIAZITS -, ThEThOIEE
FEEHE L TRET DsgRNAZEZET L. CRISPR-Cas9> AT ALK BIBEF /Y ITINELT
SEODTTAIRRIZ—EERU Iz, ERUERIZ—FELKHBETEILEZBANOD
&, HEK293THIRE [ Bz FEAZTV, #RD Y/ ADNAIZX L TT7 endonucleasae |
assayZ{T2/& B, MAGT1, TUSC3 HIZENIPMICH DY/ LAfRENBRE N,
BWT, ChonoRIR—%, CEBEEMKRERRNIVETHS, 2XTSR-GFPZIBRIRR T 2
HT108 0MIRRICRS VRT3 Lk, &, BEF/YITINILBZCEREBHOMR
EZEEFTMICEL >TERIATE Y, SHRETI TICHIUZADRspo 1 BRIFEHEHT1 080
MRICERKICNZAT7IVIaAVETo 22, BRICKZERONS, HEK2 9 3THREE BH
[CT7 endonucleasae | assaylc &7/ LAREDHBZT 21z, TOHF/R. MAGTIIZEEL TR, 2
XTSR-GFP# &k U'Rspo1iBFIFRIRMBEOM A TY / AREN BB TERZ A 2/, TUSC3ICDWT
&7/ LRENREEEN, /Y IOTINIRESCHRERZRAZ N TEL, SBRECOM
FREEASTUSC3/ Y V77N EEEL. N RZTRREESMICRDCEBESHANDE
E2TMMIBDFETHD. Tloo . /Y ITINIRBDBMEAENERE N ZBESE., TUSC3E
CEBEZBBROMEERICOVT, HMEICHITETS.

First, essential factor candidates predicted to be related to the C-mannosyltransferase were
selected from subunit proteins of the N-glycosyltransferase complex OST. We selected MAGT1
and TUSC3 from those that had been subjected to gene knockout in previous studies.

MAGT1 stimulates N-glycosylation of asparagine in the vicinity of cysteine. TUSC3 is a protein that
is highly similar to MAGT1 and is known to function as a compensatory mechanism when MAGT1
is deficient.

In order to verify whether MAGT1 and TUSCS3 are essential factors for C-mannosylation, sgRNAs
that target MAGT1 and TUSC3 were designed, and plasmid vectors for gene knockout by the
CRISPR-Cas9 system were created. In order to confirm that the generated vectors function
correctly, they were transfected into HEK293T cells, and T7 endonucleasae | assay was performed
on the genomic DNA of the cells. Genome editing at the target sites were confirmed for both
MAGT1 and TUSCS3.

Next, These vectors were transfected into HT1080 cells overexpressing 2xTSR-GFP, a protein for
C-mannosylation detection. In addition, to verify the inhibition of C-mannosylation by gene
knockout by mass spectrometry, Rspo1 overexpressing HT1080 cells established in our laboratory
were also transfected in the same manner. After drug selection, T7 endonuclease | assay was
performed as in HEK293T cells. As a result, for MAGT1, genome editing was not confirmed in both
2xTSR-GFP and Rspo1-overexpressing cells. On the other hand, genome editing was confirmed
for TUSC3, and a cell population containing TUSC3 knockout cells was obtained. In the future,
TUSC3 knockout cells will be selected from this cell population, and their effects on C-
mannosylation by band shift and mass spectrometry will be evaluated. If inhibition of modification
by knockout is confirmed, the interaction between TUSC3 and C-mannosyltransferase will be
analyzed in detail.
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Identification of novel essential factor of C—mannosylation

1. HIREBRFROBE

TN BB EBEREAAKROST DY I ANV NNYE LY, C IBEGEREREOBEENTAShINER FIEHDREETo
fzo RITHARIZEBVWTEEF/VITIMDERENH DD MNSYAH . MAGTT & TUSC3 Z:ERLT=.

MAGT1 [ZVRTAVDEEIZH I T RAINSGEUIZH LT N BEHRIEHERTBEEEL TS, F/=. TUSC3 (& MAGT1 LA
WA AOETHY . MAGTT ARIBLIZIRICRIEHEMNIZHEEET I LN MEN TS,

MAGT1 8L TUSC3 A\ C BUESHIEEI DL ERF THANEMNDRIEITI-O. FENFNOBIEFEEMELTRH TS ngNA
#5385t . CRISPR-Cas9 & R T LIZ ot%na{n%/ YIT INETIODTIRAIRRGZ—HEBILTz, FERLTI=RI 42—V IE LSHEAE
T HIEEEND DT, HEK293T MBI BIZFEAZEITL., HIBED 4 /L DNA [ZX LT T7 endonucleasae I assay #1To7=&25,
MAGT1, TUSC 33 (ZEZRIERIIZHITEY / LiREIFERINT-,

BEOT.ChoDRY4—% C RIBEBHRERSY /N ETHS. 2xTSR-GFP Z:BEIFIHT S HT 1080#IMAIZ+ SV AT o3y
Lizo £z  BIEF/VITOMI&S CRBEHOBEEZEENINICE>THIRI T 516 . BAEETY TITHILEHD Rspol 18
FFIF HT 1080HRAIELRFRIC S RT3 E1ToT=, EFNZ KB BIRO DL . HEK 293 T #iRA&EBEHRIZ T7 endonucleasae |
assay [CKBDY / LIREDIEREIT o=, TDHER . MAGT1 [ZEEL TIL. 2xTSR-GFP & U Rspol BRI FKIFHBE DT A T / LR
ENFERTELGN DT=, TUSCI IZDWTIIY / LRENFERSN, /o7 I MIBZEOHMBEREZZ HENTE, SRIZZOHM
AL A S TUSC3 /o7 MAREEZEHL. NUFDIMNOEENITICLD C RBEEMIANDEELFMISFETH D, Fzo . /Y
T I L BIEERBEENERSIN-BE (X, TUSC3 & C RS REERDEERIZ DT, EHMICERET,

2. MERRAEEOPME FHR)

First, essential factor candidates predicted to be related to the C—mannosyltransferase were selected from subunit proteins of the N—
glycosyltransferase complex OST. We selected MAGT1 and TUSC3 from those that had been subjected to gene knockout in previous
studies.

MAGT1 stimulates N—glycosylation of asparagine in the vicinity of cysteine. TUSC3 is a protein that is highly similar to MAGT1 and is
known to function as a compensatory mechanism when MAGT1 is deficient.

In order to verify whether MAGT1 and TUSC3 are essential factors for C—mannosylation, sgRNAs that target MAGT1 and TUSC3
were designed, and plasmid vectors for gene knockout by the CRISPR-Cas9 system were created. In order to confirm that the
generated vectors function correctly, they were transfected into HEK293T cells, and T7 endonucleasae | assay was performed on the
genomic DNA of the cells. Genome editing at the target sites were confirmed for both MAGT1 and TUSC3.

Next, These vectors were transfected into HT1080 cells overexpressing 2xTSR—GFP, a protein for C—mannosylation detection. In
addition, to verify the inhibition of C—mannosylation by gene knockout by mass spectrometry, Rspol overexpressing HT1080 cells
established in our laboratory were also transfected in the same manner. After drug selection, T7 endonuclease | assay was performed
as in HEK293T cells. As a result, for MAGT1, genome editing was not confirmed in both 2xTSR-GFP and Rspol-overexpressing cells.
On the other hand, genome editing was confirmed for TUSC3, and a cell population containing TUSC3 knockout cells was obtained. In
the future, TUSC3 knockout cells will be selected from this cell population, and their effects on C—mannosylation by band shift and
mass spectrometry will be evaluated. If inhibition of modification by knockout is confirmed, the interaction between TUSC3 and C-
mannosyltransferase will be analyzed in detail.

3. AHIFERREICE T SRR

REHEA REWEL, RREWL IR
(& - D) EE4 - ) EERT - BEED) | GERTEA - MEEA)




