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Study of Yeast Dopl and Its Homologous DOPEY Proteins on
Cellular Glycosylation and Vesicular Transport
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Abstract Protein glycosylation is a conserved post-translational modification that is critical for various
cellular phenomena. Structure similar glycosyltransferases or glycosidases cooperate to modify glycan structures in
the Golgi of yeast or mammalian cells. The steady state localization of glycosyltransferases in the Golgi apparatus
is influenced by vesicular transport and a variety of factors. This study explored the effect of Golgi peripheral pro-
tein Dop1 on cellular glycosylation. Live cell imaging by confocal fluorescence microscopy showed that Dopl was
predominantly localized to the late golgi apparatus. Both Dopl and its interacting protein Neol (P4-ATPase) were
involved in vesicular trafficking at the late golgi apparatus. In addition, Dopl mediated the retrograde transport of
Ochl glycosyltransferase. Furthermore, deletion of the mammalian Dopl homologs DOPEY proteins led to chang-
es in the structure of the Golgi, which weakly affected the glycosylation. Our results indicated that both yeast Dopl
and mammalian DOPEYs were involved in protein transport at the late stage of vesicular trafficking pathway and
affected Golgi morphology or glycosylation.
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Table 1 Strain and plasmid used in this study

i SR e
Strain Genotype References
W303-1a MATa ade2-1 ura3-1 his3-11,15 trpl-1 leu2-3,112 canl-100 Laboratory strain
BY4741 MATa his3AI leu2AO met15A0 ura3A0 Laboratory strain
1 DOPI1-6xiGFP in W303-1a+YIplac211-DOP1-6xiGFP This study
2 DOPI-6xiGFP in W303-1a+pRS304-TEFpr-mRFP-SED5 This study
3 HIS3MX6::Pg,-NEOI in BY4741 This study
4 HIS3MX6::P;,,-DOPI in BY4741 This study
5 reyl A:kanMX6 in BY4741 This study
6 doplA::HIS3MX6+pRS314DOP1-3HA This study
7 doplA::HIS3MX6+pRS314DOPI1-3HA in W303-1a+pRS315-ADH1pr-EGFP-  This study

NEOL1
8 dopl A::HIS3MX6+pRS314DOP1-3HA in W303-1a+pRS315-OCH1-EGFP This study
9 dop1A::HIS3MX6+pRS314DOPI-3HA in W303-1a+pRS314-ADH1pr-GFP-  This study
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I 7 A1 o5 248 e 1) o0 448 L 1 2 521224, P4-AT PR (1)
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-....... .

B)

A\ B: 75370 % # b W %€Dop1-GFP. BT AE AU % BE 7R N R 4L €4 1R ) )5 4% 1A Dop1-6xiGFP, 45 il #% 4k pRS304-mRFP-Sed5 5 pRS304-Sec7-
4XTagRFP. WERFANALLE23 OB AKE 77 3 tp e A K B H0h I, B SR AT AW 5 . R RBERFMiA %% . AR EIG BoRTE

JEI, AR e A A IE T R IX 2R3 s SR Bl .

A,B: observation of Dop1 during cisternal maturation. Wild-type cells expressing Dop1 tagged with GFP (Dop1-6xiGFP) at the endogenous chromosomal

locus were transformed with pRS304-mRFP-Sed5 or pRS304-Sec7-4xTagRFP. Cells growed to mid-logarithmic phase in synthetic medium at 23 °C and

observed by confocal fluorescence microscopy. Dashed lines indicated the edge of the cells. A representative image was shown in the left panel. The

right panels show time-lapse images of cisternae, indicated with square area in left, taken every 3 s.

Bl SEMAEIL RS

EHERENEDopl-GFP

Fig.1 Observation of Dop1-GFP under confocal microscope in live-cell imaging
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A: diagram of expression of DOPI and NEO! regulated by glucose-suppressed GAL1 promoter. B: changes of invertse secreted into cell culture medium
at indicated time were detected by Western blotting. Wild type, GALpDOP1 and GALpNEOI1 cells were transformed with pRS316-TPIp-SUC2-FLAG, re-
spectively. The cells were cultured overnight in galactose medium and then transferred to glucose medium as indicated time. 1 mL culture medium was col-
lected and precipitated by TCA precipitation method. C: the amount of invertase in B was quantified by ImageJ. D: quantification of cell surface invertase
levels in wild-type, GALpDOP1 and GALpNEOI cells by the invertase activity assay. E: localization of EGFP-Sncl. The expression of DOPI and NEO!
was shutdown in glucose medium for about 16 hours and then imaged under fluorescence microscope.
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Fig.2 Dopl and Neol are involved in membrane trafficking of late-Golgi
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The interaction of Dop1 with Neol, Ochl and Vps21 was analyzed by Western blot. *: heavy chain of immunoglobulin.
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Fig.3 Interaction between Dopl and Ochl
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A: LAMP2 was detected by Western blot before and after Endo H treatment. B: GLUT1 was detected by Western blot. Tubulin (A) and GAPDH (B)
were used as loading control, respectively.
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Fig.4 Effect of DOPEY knockout on glycosylation of LAMP2 and GLUT1
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A: WT, DOPEY1 KO, DOPEY2 KO and D-KO (HEK293) cells were stained with seven FITC-conjugated lectins and analyzed by flow cytometry.
Fluorecence intensity was caluculated. B: relative fluorescence intensity of Figure A (value in WT was set as 1) were shown.
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Fig.5 Analysis of glycan on cell surface by lectin staining
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A: ST-mRFP construct was transfected into WT (HeLa), DOPEY1 KO and DOPEY2 KO cells, and endogenous Golgin-97 was used as the trans-Golgi
marker protein. B: anti endogenous Giantin was used as the Golgi marker protein in WT, DOPEY'1 KO and DOPEY2 KO cells.
Elo HIRERMFAMMERIREZEIEN
Fig.6 Localization of sialyltransferase by confocal microscopy
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