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Abstract
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DPY19L3M R RO —W@E 2D 2 TVBA 2 oo TTAMRICEVTELZ I, in
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sensitive luciferase assay% 17> C & T, DPY19L3MERE LD RO —%2HBEL £, TORER,
DPY19L3k 11 E O EE @M & 2B Dre-entrant)L— 7" 2B L, TONKIFKIEMHIREC,
CRIBFERARICERBL TWAZEZHASHICL Iz, £ MDPY19L3IE Asn118, Asn319, Asn439,
Asn704 04 7 FR TNEFESHEHO I 2 ABFIZHL TW iz, T ZTDPY19L3DONEFEH IS4
B ZBEL LER, Asn118E Asn704M2 7 FRIENELRESHISHIE 1, Asn319& Asn4391d NELKETH (S
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B2 DERRLEDPY1OL3O MAROAD— DA S LEANMHAE i, 3023 J/NIS2HlfEikC
BREEMHEMHZAL TOWEVY, DPY1IL3ZBATE CE TAIWICCEERHZS|IERCT L
AHRD, COMREZRAVTDPY1OL3ONEEREH S TOERICEETH S ZFML 47,
EMCEEETRA 2, —F T, DPYIOLBDART ZA VTN T N ThBisoform2iESEE%E
BLTVWED 2z, isoform2iEDPY19L3NERMARICE G L ZCRipmEHZREL TWD, D&V
DPY19L3DEM ICEEACRIKMEFEZEREL Iz,

In this study, we analyzed the ER membrane topology of C-mannosyltransferase DPY19L3. C-
mannosylation is a rare type of protein glycosylation in which alpha-mannose is enzymatically
attached to the indole C2 carbon of a tryptophan residue via a C-C linkage in the endoplasmic
reticulum (ER) lumen. Previously, we first identified human DPY19L3 as a C-mannosyltransferase
for R-spondin1 at Trp156. In the present study, we determined membrane topology of human
DPY19L3, which is predicted to be multipass transmembrane protein and localizes to the ER
membrane. To identify membrane topology of DPY19L3, we performed redox-sensitive luciferase
assay using secretory luciferase based on in silico analysis. As a result, we revealed that DPY19L3
comprises 11 transmembrane regions and 2 re-entrant loops with the N- and C-termini facing the
cytoplasm and ER lumen, respectively. Human DPY19L3 has 4 N-glycosylation consensus sites at
Asn118, Asn319, Asn439, and Asn704. We identified that DPY19L3 is N-glycosylated at Asn118
and Asn704 but not Asn319 and Asn439, supporting the accuracy of our topological model of
DPY19L3 ; however, gain-of-function experiments using Drosophila S2 cells, which lack C-
mannosyltransferase activity but are able to induce C-mannosylation by introducing DPY19L3,
revealed that N-glycosylations at Asn118 and Asn704 are not required for its C-
mannosyltransferase activity of DPY19L3. On the other hand, DPY19L3 has a splice variant, called
isoform2, which lacks C-terminal luminal region of DPY19L3. We evaluated the C-
mannosyltransferase activity of isoform2 by gain-of-function experiments and suggested that
isoform2 has no C-mannosyltransferase activity. These results demonstrated that human
DPY19L3 has C-terminal essential region for C-mannosyltransferase.
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Topological analysis of human C—mannosyltransferase DPY19L3

1. HIREBRFROBE

AFETIE. C BIEELBEER TH S DPY19L3 D/NEAKERIELIZH TR RO —D BRI ETo1=. C BIFEEERIZ A /OB D HEE
D1 DT, a-RV/—ANMTrI7VDAVE— LB 2 UDRFBITH L. RE—RREEENLTHEE T 51— BN
TH>3. FEIORGIFERAEICENTEENISEIDZZEADN>TWLS, LRIOMEICHENTH 2. E~ DPY19L3 AY R-
spondin1 @ Trp156 12Xt 95 C BUEERERTHHLE MR ICKERIFTTEEBAL =, EF DPY19L3 (X ER R LIZHFEL . EHEI D&
EREEERETAHEAFTASINI=H. DPY1IL3 D RO —([F Mo TWVEM o=, FZTARMEIZHWTH L (L. in silico [2XD
DPY19L3 F RO —DEMERELEIZ, B IS TS5 —FEZFIALT- redox-sensitive luciferase assay #1795 & T, DPY19L3
DEREEDMROS—Z2HEEL-, TDOFEER.DPY19L3 X 11 BIDKEE@EHEEE 2 [BD re—entrant L—TEHL ., FD N Kif (L
I, C Xiffl& ER MEEIZEEBLTWNAIEZHALAIZLT=, EF DPY19L3 (& Asn118, Asn319, Asnd39., Asn704 O 4 #FC N Bl
SHIEHDO oY REHIEFL TNz, €2 TDPY19L3 M N B ¥EFHIEARER I ELI-HER. Asn118 &£ Asn704 D 2 »FFIE N B
FESHIEEAS M, Asn319 & Asnd39 (I N BUESRHIE RSN E NN EERLTz, COZEILEDEE THEEL = DPY1IL3 D RAS—#EE
E—HL. 2 DIZRLIZ DPY19L3 DRROD—DEMNSLEIAIIBAINT=, 230 Paw/ I S2 fMifalk C BUFESMEEEHFLTLY
VDY, DPY19L3 ZE AT AIETAIMIC C RIS ZSISHIITENHES, COHMAEEALNT DPY19L3 D N BUfEEHISERAY
FOEEICEETHANZLMLIM. FEICIXEETHEMN o= — A T.DPYIILI DR TSAL T I\ T URTH B isoform2 (X5F
MEAHL TGN DT, isoform2 [ DPY19L3 @ ER REE(ZEZRILT- C RinfBiEFRIBLTLVS, DFY DPY19L3 DFEHEIZEEL C
KimfEEERIELT=,

2. MERRAEEOME (R

In this study, we analyzed the ER membrane topology of C—mannosyltransferase DPY19L3. C—mannosylation is a rare type of protein
glycosylation in which alpha—mannose is enzymatically attached to the indole C2 carbon of a tryptophan residue via a C—C linkage in
the endoplasmic reticulum (ER) lumen. Previously, we first identified human DPY19L3 as a C—mannosyltransferase for R-spondin1 at
Trp156. In the present study, we determined membrane topology of human DPY19L3, which is predicted to be multipass
transmembrane protein and localizes to the ER membrane. To identify membrane topology of DPY19L3, we performed redox—sensitive
luciferase assay using secretory luciferase based on in silico analysis. As a result, we revealed that DPY19L3 comprises 11
transmembrane regions and 2 re—entrant loops with the N— and C—termini facing the cytoplasm and ER lumen, respectively. Human
DPY19L3 has 4 N-glycosylation consensus sites at Asn118, Asn319, Asn439, and Asn704. We identified that DPY19L3 is N-
glycosylated at Asn118 and Asn704 but not Asn319 and Asn439, supporting the accuracy of our topological model of DPY19L3;
however, gain—of-function experiments using Drosophila S2 cells, which lack C—mannosyltransferase activity but are able to induce
C—-mannosylation by introducing DPY19L3, revealed that N—glycosylations at Asn118 and Asn704 are not required for its C—
mannosyltransferase activity of DPY19L3. On the other hand, DPY19L3 has a splice variant, called isoform2, which lacks C—terminal
luminal region of DPY19L3. We evaluated the C—mannosyltransferase activity of isoform2 by gain—of—function experiments and
suggested that isoform2 has no C—mannosyltransferase activity. These results demonstrated that human DPY19L3 has C-terminal
essential region for C—mannosyltransferase.
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