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Fostering Glycoscience Research Data Frameworks:
A Year of Research and Implementation

Zappa Achille

1. GaLSIC Academic Year 2024-25: Advancing Glycoscience Research Infrastructure

The Glycan and Life Systems Integration Center (GaLSIC) concluded the Academic Year 2024-25 with
significant achievements in glycoscience research infrastructure development. This period was
characterized by substantial progress in two major initiatives: the enhancement of the GlyCosmos
Glycoscience Portal and the pioneering Human Glycome Atlas (HGA) project with TOHSA Semantic

Knowledge Base infrastructure.

2. GlyCosmos Portal Enhancement

The GlyCosmos project addressed comprehensive data quality improvements through sophisticated
S-ETL (Semantic Extract, Transform, Load process where data is extracted from input sources,
“transformed” - including cleaning and structuring - and loaded into an output data storage system)
processing techniques, ensuring enhanced accuracy and reliability across all datasets. This initiative
included systematic validation protocols, identification and resolution of data inconsistencies, and
establishment of standardized integration frameworks. Concurrent semantic modeling enhancements
involved extending RDF schemes and knowledge representation structures to accommodate glycoscience
complexity while maintaining researcher accessibility. These developments enabled seamless integration
between glycoscience and related fields through improved data connectivity frameworks.

The enhanced GlyCosmos Portal Version 4 was presented at multiple international venues, including
the Glyco-core Symposium 2024, RIKEN Symposium 2025, and SWAT4HCLS 2025. These presentations
weren't merely promotional activities, they facilitated community feedback integration that helps the Lab
development priorities and serve as sample requirements to support validation of technical approaches,

positioning GlyCosmos as a comprehensive semantic knowledgebase for glycoscience research.

3. Human Glycome Atlas HGA Project & TOHSA Infrastructure Development

The HGA project represents a milestone as the first glycomics initiative adopted by Japan's Ministry
of Education, Culture, Sports, Science and Technology under the Large-scale Academic Frontiers
Promotion Project. This project requires the development of comprehensive data governance guidelines
encompassing data stewardship, compliance monitoring, and ethical oversight protocols. The Technical
architecture specifications for TOHSA are being developed to integrate diverse data types, support
complex analytical workflows, and provide secure access controls for a semantic knowledge base. Robust
and reliable infrastructures evaluation, and assessments addressing security, scalability, and compliance
requirements help to shape a way for project sustainability.

Five structured user workshops were held internally to engage diverse stakeholders including

analytical chemists, bioinformaticians, clinicians, and database users to capture comprehensive
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requirements. These sessions identified complex workflows and diverse perspectives essential for optimal
system design and implementation. We had active participations in international forums including
BioHackathon 2024 in Fukushima, the Society for Glycobiology (SFG) meeting in Florida, and the Asia &
Pacific Bioinformatics Joint Conference (APBJC) in Okinawa with poster presentations. These
engagements facilitated methodology sharing, challenge identification, and collaborative network

development across institutional and research boundaries.

4. Academic Contributions

Significant scholarly output included publication in Analytical and Bioanalytical Chemistry documenting
GlyCosmos Version 4 technical advances and a comprehensive Human Glycome Atlas project description
in Glycobiology. Perhaps most significantly, I am thrilled for the publication of the chapter “Semantic
Web Integration in Life Science Data” in the prestigious “Encyclopedia of Bioinformatics and
Computational Biology, Second Edition” as it represents an exciting milestone and a guideline in
documenting Semantic Web technologies as essential tools for biological data management, establishing

guidelines reference material for future researchers addressing biological data integration challenges.

5. Strategic Outcomes and Future Implications

The 2024-25 academic year established robust foundations for both GlyCosmos and HGA-TOHSA
projects through integration of semantic technologies, advanced data management strategies, and user—
centered design principles. Moving forward, the established foundations will enable continued progress
toward comprehensive glycome cataloging and integration of glycoscience within the broader life
sciences ecosystem, developing such ambitious scientific infrastructure projects through strategic

combination of technical innovation, community engagement, and research practices.

International Conference Presentations

Glyco-core Symposium 2024, Nagoya, Japan

e Title: “GlyCosmos Integrating Glycosciences with the Life Sciences - The GlyCosmos Portal - New
Release V. 4, Date: July 16, 2024, Format. Poster Presentation

BioHackathon 2024, Fukushima, Japan

e Project: Human Glycome Atlas project, Focus: Collaborative development and open access publications

SFG 2024 Event, Florida, USA (Society for Glycobiology)

e Title: “Human Glycome Atlas Project (HGA) & TOHSA”", Format: Poster and Open Access Materials

APBJC 2024 Conference, Okinawa, Japan (Asia & Pacific Bioinformatics Joint Conference)

e Title: “Human Glycome Atlas Project (HGA) - Understanding life by deciphering the information of
Glycans through TOHSA Knowledge-Base”, Format: Poster Presentation with Supporting Materials

RIKEN Symposium 2025, Tokyo, Japan

e Title: “GlyCosmos Integrating Glycosciences with the Life Sciences - The GlyCosmos Portal New

Release”, Format: Poster Presentation
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SWATA4HCLS 2025, Barcelona, Spain (Semantic Web Applications and Technologies for Health Care &
Life Sciences)
e Title: “GlyCosmos: An Integrated Semantic Knowledge Base for Glycoscience”, Format: submission

with poster, paper, and video presentations

Publications

Journal Articles

Lee, S., Ono, T., Masaaki, S., Fujita, A., Matsubara, M., Zappa, A., Yamada, 1., & Aoki-Kinoshita, K.
F. (2024). Updates implemented in version 4 of the GlyCosmos Glycoscience Portal. Analytical and
Bioanalytical Chemistry, 1-13. Springer Berlin Heidelberg.

Aoki-Kinoshita, K. F., Akune-Taylor, Y., Ando, H., Angata, K., Fujita, M., Furukawa, J., Kaji, H.,
Kato, K., Kitajima, K., Kizuka, Y., Matsui, Y., Nakajima, K., Nishihara, S., Okajima, T., Sakamoto, K.,
Sato, C., Thaysen-Andersen, M., Togayachi, A., Yagi, H., Zappa, A., & Kadomatsu, K. (2024). The
Human Glycome Atlas project for cataloging all glycan-related omics data in human. Glycobiology, 34
(11), cwae052. Oxford University Press.

Book Chapters

Zappa, A., Aoki-Kinoshita, K. F., & Akune-Taylor, Y. (2025). Semantic Web Integration in Life Science
Data. In Encyclopedia of Bioinformatics and Computational Biology (Second Edition) (Vol. 4, pp. 301-
312). Elsevier. Encyclopedia Chapter. Publication date: March 22, 2025.

Conference Proceedings and Technical Reports

Splendiani, A., Zappa, A., Antezana, E., & Yamamoto, Y. (2024). On the value of data.
OSEF. Collaborative paper developed during BioHackathon Fukushima 2024.

Zappa, A. & Aoki-Kinoshita, K. F. (2024). DBCLS BioHackathon 2024 “Report for Project: Human
Glycome Atlas”. OSF.
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(International Society for Computational Biology: ISCB), 7YV 7 KFHENA A v T+ < T4 7 A% v b
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7 A LAY QMR NFZE0 B TiREm O AT A L L7,
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WBIML721ED, =0y 306245, LRPS 2054, A=A TV 7052354, Tk HR2L 24
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KBTL7ze Fo0 THFIT. EER BUFREDP S LGNy 2 75 v R fFOMREN—EICRT S
ey, B2 5BMCOMMIAE 2 MEHE L, MERHBL OB % Mkl ) o BN % FER L £
L7

A ERIE ARV Y RTY T ABOEN LT, AL YT Y a YT BHPL M= DA
F0F L7z, FRSHETIE, 4 AOETHEEET X 2 RTOMBBERPAN SN E Lz, BERHAEA PO
FA-ary s EERIEE BPABEREYO T E T DOEWEN Y AT ANDIEHDIZDD T ) WA — )b
RBETNVIZOWTHEEL, T—IHGL AIBMOEESELZBMALE Lz F v 7 A7 45— FKFED
Charlotte Deane #4%id. $JiAEMEBEREOFIREFHIIOVTHEGR L. W{2PDHI L VEIEY — L &7 —
FXR—=ABMMA LT Lizce REEEIR CEEAS) &, TARADV. S EIF72 [The Genotype to Phenotype
Japan] 2V =37 A2IZBWT, #HICHBLL 72 SARS-CoV-2 ZRKD 7 4 VA #FEHZ Y 7V 5 A
DAZHEWT S B AR E SR L F L7z, Xiujie Wang 4% (FEF2EE) (3. mRNA ¥V 2 27 4 v 7 (56
2K % miRNA fIO 720DV F4 I 7 ABITIHERERTLILIZED, N AL T AT 4T A
figett & FEERIBTFE DG i E R L L7z,

CHRERICBVTIE, YV 7Vt I AREMA I Z AN, 3y PT =R VAT AN AT —,
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BIMY Yy RY Y 2% L TR, AR 6FEIC25 MHOEHZMZ ., 11 H 16 HISRFREEM (SH)
2RECTY YRV LA BLOKRA Y —FER LRI L 7o Al RS Tid 2010 4EI2OWC 2 [0l H DB & % 5 72,

GlycoTOKYO TIZFRMX 2 Hul & LB R FEN RV, RicERLYE LTHELTBY, K
BRI EDS EET HMEBOLERE TG 4 L 200 HOBMEDE > 72o UITIRT L )12, BEHE
G R 3 EOWFRHHREICM A 63 EORR ¥ =L D V) MOBITEE & ORI 7 B HAMT DI,
SR Y —EOEE L EML 7,
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(RIS BT 2 ERIL 7)) a3 2 277 VBEREIC B %)
RS IS B 8% (TRRFRFEBHEF 7 k)
(W% & F >~ DR ERALHE S O b hE |
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[ B AR S ettt 2 AR 5 2 Bl L
R RS R #dE GRKRS)
[ OMNARBES HE D- 7 5 ¥ F ¥ 2 05 B IS REO RS 3% |
R —  BESICE D 2 EWHFR, LFR, TLTHEREROME Yy 7 X

VURY Y ABIZIE, BEA LD, GlycoTOKY02024 THS SN2k vy b T—F U 72U T,
BT ATATRFENITIRL - a VI EINLZ L2 WL TWw 5,

AEFED GlycoTOKYO 1IM i V. KA THfE S 1L b,
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ot
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5

RENIHESH AT > A 7 ZEETZERT 5B L 7225, VAT R S a5 ADA T Tz, AED#EEIZEH K
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2% URL : https://glycotokyo2024.glyco.info
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20254 1 H 17 BIZARFIZB W T, J-GlycoNet 3 & O HGA 1312 & 5 "GaLSIC Symposium” % BFfiE L7z,
GlySpace Alliance ¥ HGA 710 Y = 7 MIOWTORHA D V) . R PEFERHANPSI LRz b L7

KIE D GlyGen (Michael Tiemeyer #d% & Rene Ranzinger f#i+:, University of Georgia) 1. GlyGen /it
HOMHH Y v 378, BIETHERT - OHAE IOV THM L. A4 A D Glycomics@Expasy
(Frederique Lisacek ##%, Swiss Institute of Bioinformatics) &, #ESHICHEATH Y v X2 B L 7 F &~
T2 Ly YR=ZARIENT Y — VIOV THISN L 720

GlyCosmos (R TEF-# %, BIMHiRT) (&, FA—F VNI STV B4 2 EY ORESIBE T — ¥ X—
AR RY M) AL BWEE I X 272 8 Ao REEIC O W TR L7z,

M#dE (BhRRY) 3 B - 7 87 Bk B3 0EMBTH LM 2 MM &Ik oT, 2
NETHPIN T LD 572 AEGOMEWL2ICTEX A REEEH V2, HGA 7u ¥y =7 M Tl M|
OREREN 2 IRHT R H BRI R OB 2 ER L Twb L, 2L TH L v YN—Z TOHSA O B%E =
GlySpace Alliance & O 171 D BEEEPEIZ DWW TR L 720

7 B GlySpace Alliance 1Z GlyGen CKE). Glycomics@Expasy (A4 Z). GlyCosmos (HAY) % &ieht
HF A = 7R =2 VOREBEN 2B TH 2 HESHBESHE G, L 7 7 ¥ RO EEE FERICE LT 7 —
FR—=ZR) KT MY 7 EFESHITZE O B R L 2 5 T A, GlyCosmos (& H A DB EH B 7 — 7 X —
ADE=F VA + T, GaLSIC K FEIZZ HLIZHEE SN TWw 5,

% 72 J-GlycoNet (WESHAMFHFAEHE A v b7 — 7 BT 13, HiEE N K4 iIGCORE, HARFLFHT
JEbEME ExCELLS & 8UMfi K% GaLSIC @ 3 #bxi Z HuO S IC B o 2 I M FZE 2 N - EAb R D3R L
Tl ZEZHEL TS,
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% 97 il HAMAL =X KK SN,

Patcharaporn Boottanun

The 97" Annual Meeting of the Japanese Biochemical Society was held from November 6"-8% 2024, at
Pacifico Yokohama in Kanagawa Prefecture, under the theme “ ’Efb22® K iEZ % . Stay Hungry, Stay
Foolish.” The meeting aimed to inspire and empower young scientists to remain intellectually curious,
persistently driven, and unafraid to challenge established conventions. This spirit encourages individuals
to break free from outdated paradigms and to pioneer new frontiers in science.

I had the opportunity to participate in the meeting to present my research and attend several engaging
symposia. One of the highlights was the symposium titled “Frontiers in Glycoscience Driven by Innovative
Technologies,” organized by Dr. Tadashi Suzuki (RIKEN Cluster for Pioneering Research) and Prof. Morihisa
Fujita (GCORE, Gifu University). While single—cell omics is rapidly advancing in life science research, single-
cell glycomics still lags behind other omics fields such as transcriptomics and proteomics. Therefore, the
presentation by Dr. Hiroaki Tateno (AIST) on the “Development of Single-cell Glycome Analysis Technology”
left a strong impression on me. His work on scGR-seq, which enables simultaneous profiling of glycomics and
transcriptomics at the single—cell level, has potential for identifying glycan signatures specific to each cell
type. Another fascinating talk was given by Dr. Taiki Saito (ExCELLS, NINS), titled “Distinct Views of the
Secretion Pathway: Insights from Protein Network Analysis via Proximity Labeling,” which provided
valuable insights into protein trafficking and cellular networks. I also attended the symposiums themed
“Investigating the Essence of Diseases by Deciphering Genetic Information Engraved in Tissues (Tissue
Genetic Information and Disease),” organized by Assoc. Prof. Seitaro Nomura (The University of Tokyo) and
Assoc. Prof. Shigeyuki Shichino (Tokyo University of Science). In this session, Prof. Miwako Kakiuchi
presented on the use of single-cell RNA sequencing and spatial transcriptomics with 10X Genomics to
evaluate the tumor microenvironment and cellular communication in gastric cancer. Prof. Yasuhiro Murakawa
introduced a newly developed technology for spatially resolved, full-length transcriptome analysis at
single—cell resolution, offering deeper insights into gene expression within tissue context. Collectively, these
talks highlighted a major trend in life sciences: following the rise of single—cell omics, spatial omics is
emerging as the next frontier. By capturing spatial context, cellular interactions, and the physiological
microenvironment, spatial omics enables a more comprehensive understanding of biological systems.

From the GaLSIC, Dr. Angata, as a co-organizer with Dr. Goto (DBCLS), hosted a mini-symposium
entitled “Beyond the Fusion of Biochemical Research and Bioinformatics.” In this symposium, expertise
of bioinformatics presented how to apply the biochemical results into bioinformatics databases. And also,
biochemical researchers presented examples of research using bioinformatic analyses to effectively
identify biomarkers, to find genetic polymorphisms affecting the structure of proteins, or to find the
mechanism of a drug by integrating multi-omics data.

To participate in this conference not only updated my knowledge but also encouraged me a lot to stay
motivated in science. I am eagerly looking forward to the next annual meeting and hope to see exciting

updates and future technological developments—particularly in the field of glycoscience.
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The New Era of Glycoscience: Fusion of Glycoscience and Glycoinformatics — GaLSIC, Soka University
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- {# 78 : [ Multi-omics analysis of a human hepatocyte chimeric mouse fatty liver model and
automating clinical trial matching and report generation in a cancer genome expert panel]

3=

In this talk, I will briefly explain how I took a chance on merging my backgrounds in biology,
computer programming, and statistics into a new career in bioinformatics in Japan. After building an
antigenic variation database at Kyoto University, I moved to Hiroshima University to study viral
hepatitis and cancer genome analysis. I will discuss how we have successfully used uPA/SCID mice
with transplanted human hepatocytes to investigate the life cycle of hepatitis B and C viruses and
monitor the emergence of resistance-associated variants. We extended this mouse model to examine
the effects of a high-fat diet and growth hormone supplementation on fatty liver and used several
multi-omics techniques to simultaneously analyze transcriptomics, proteomics, and metabolomics data.
One of my most important responsibilities is to provide bioinformatics support for the university

hospital’'s cancer genome expert panel, which helps to match cancer patients with targeted
therapies and evaluate eligibility for clinical trials based on cancer genome profiling reports from
companies such as Foundation One and Guardant. Although these reports provide suggested
clinical trials, the findings are not specific to Japan, and it is necessary to reevaluate the
pathogenicity of each variant. We work closely with the pharmacy department to maintain an
internal clinical database that includes internal communications and information unavailable in
public repositories. We are limited not only by a gradually increasing caseload as insurance
coverage broadens but also by the limited and proprietary nature of the genome profiling data we

receive from commercial services.
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WFgeaE 4 © Advancing dynamic simulation capabilities in GlycoSIM: a resource for the glycobiology
community

WFZEHI - From 01/04/2023 to 31/03/2024
F7ef 3%  Cleo Kontoravdi
FtlE - Chemical Engineering, Imperial
WFZERESL

In the expanding field of glycosciences, understanding the complex biosynthetic pathways of
glycosylation has become pivotal for different aspects of biological research and therapeutic
development. To enable such analyses, the following are required: (i) a description of the
glycosylation reaction network (GRN) for the glycan type of interest (e.g., N-glycans), (ii) a
mechanistic model of glycosylation integrating kinetic mechanisms for the biosynthetic enzymes (ie.,
glycosidases, glycosyltransferases) involved in the GRN, (iii) a parameter estimation strategy to
propose plausible values for key kinetic parameters capturing inherent biological uncertainty. This
works aimed to expand upon previous modelling studies by proposing a modular, open-source

methodology for simulating and parameterising kinetic models of protein N-linked glycosylation.



L K 2R 2K 2R 2

B A2 RS Ay o A T A BATFZEHT (GaLSIC) il 45 4 5 (2025)

e S« IUNF R TR E T 2HAHY) 707 F 3 2 7 OGN
WFZEm - 202344 H 1 H~ 202443 H 31 H

e« I F—HR

g - RIRERSAS A & — - WF5ET BEgF v aa ¥ —if

WFFERESE -

I NNFRHIE, Mannose Phosphate Isomerase (MPI) Z KT AHBIcBVWT~Y ) — 2D KE
WMAD G SR TRBEBERETH L. IVNTFRROGFHREZ, MBNICREICERLE Y ) —X
-6- V) YR (M6P) 12X 2 b ROME & THITRRKT k4 2L TH L, LerL, IYNTFRR
DEWF R EERIAWTH 72720, TRETIELALHEHEINTI o7 ETAMPEE, IV
INFRNRDHS A DAL % B § W EMEAVR S, OREMI & 0 TR R OIS IR ST 5,

T, MIRREFIZ. I YNFHERSDBAMBOT Y ¥ - ¥ IV R EREIICHREIL. 7oA
FI)RBBRAEMB S S, 7 AAREREWART LI LI Lo TOUAD LALLM 52 & 2
ENITL TS, 51T, 2022 4FEEIZFE N L 728U K7 WAy o 2 7 ARG R8T & o LFAFZE T
& (ZFANER - RAVEFEER) ., HRAEREPIER LI VNFRREED N T A7) T My
ZABITOTF I 7 AT — % % GlyCosmos TN L. I VS F R EAY O BUBESHIE AT B L O
GlcNAc 156 - B D RE CEBEEZ RIZTWREZHO 2L TEZ, 20 XHIT, IYNTFHRD
FEREOMIDHEARDDOH B DITH L. I Y NTFRERIZB W THA AR EDT &R SN 5 EHEN %
JERIEAHTH S, ZOMBEEFERT LI LX) DSADOH 722 EHEEN O [ E & I 2 E5E 0
FIZEDSIREIC 2 5 L IfE S N B,

REFOWZED S I VNFRROZEIHRER, TCA HEE, <> =AY YRHEEE, 7Y - €
) 3V ARH X OWESISET & ILFEPHICIES LS NICR o Tnd, IR OO S b, Ak
FRFETIEE T I YNTFRRICBIT 2R B X Oy b — 2 Y ERELE OB O % 53,
HARMIZIE, S9N FRRICBWTERT S M6P 25, MEBENTE I Vva—x (-6-V V) =%
T2 20DMBMERMMEEE (ANFVFF—X¥BIO NV IR Y BAVRAT—E)E 1 DDORY | —
AN IROIFEBERER (VT — R -6- ) YIRBIKFERER) ZHETLEEEROZLIEHL, 2T
ANZR TH 2 HEHDBIFE L 72 HbE O FPMERT K 2 F v T M6P & & WEE 2 7R 3B E Y % 1)
EY Bo ZDin silico R L WIS EEDPREA T 5 BCo- 7V 2 — AR FEBROMER LG L.
M6P %FBIHIIEN TR L% 2 R Ol 2 FET 5.



L K 2R 2K 2R 2

L K 2R B 2R 2

B A2 RS Ay o A T A BATFZEHT (GaLSIC) il 45 4 5 (2025)

FZeiRE %« MALDI-IMS f#HTIC & 5 7 v FEEERIROFREE IS S5 2 HgitE 707 7 4 )V
WFZEm - 202344 H 1 H~ 202443 H 31 H

D RAE S AN S

T W H R - AR ER 1R B2 ) B

WFFERESE -

HIEZ M S A MO MR RO K E - BBV T, B ERL R EELRH 2R LTwD
EEZLNTWD, TNETOMIZL D, SRk ORESREE DAL AL O TR GBI B 5 L
TW5 I EDREINTE LD, RIRICIBT 2 RE22 1 72 BESHRE & O Z8BL R BRI 2 #RE O FRfl v £
AT STV e\, BRIRIC BT 2 s ML O REA KR I RBIE R & 2 OB BT 2 Ml SR i & %
B35 2 Lid, s A lc 23 7 tissue engineering it W BE 7 ZEBERUIFZE & 2 V15 5

A8 TIlE A% 4 H il Sprague-Dawely RIF T v § 9 S L 72 _L5HAS O 6 — skt ik % 5T 3
% & L. MALDI-IMS |2 & ) B RN 247 5 720 W5E L 727 — % 13 IMAGEREVEAL (5 84T
WX DN L7ze 4 A= ¥ ZNT R OBEARIE H-E Bl 2 i U AT a8 % [ — 80 12 & 0 | s i,
IS M, KA, = AVEIR 2 ) SO L Sl s & O X OV B L 7z
F—% ZHWT, GlyCosmos |2 TF— % N—AME# 17> 720

2023 AEEE O L[ MEZE TIE, HEEIAFTEE O KR BBl R B & AU A RESH ARy o A 7 A e E
e QM IEEMIE R o0& D L L. MALDI-IMS o il & % 5 2 #H L. #H 8 78 B 2% Google
colaboratory T7 B 7 5 3 ¥ 7 L7 lIRNT Y — V2 W T 2479 & & 12, GlyCosmos % H W
o=y R—Z B EFERL 72,

B REAIL 2 & BTG A M. RIS X OV A VEREEE DL T HEMBIAN L T 5 2 L2 X
BB & D S D L IR Z R IS 2 Pl L T 7228, F9B 2 i 2 R SRS 2 e 3 5 12
ol FRIFFMIBOTY) 7RGEE X EEITITV. I MALDI-IMS 4T &2 9 %0

)
Ex

WFFERRE S © LRGSR b B2 DGR 2212 35U 2 BB R e 22
WFZEIM - 202344 H 1 H~ 202443 H 31 H
WFFEAERE I R

g - W H RS - AR RS RL A2 50 B

WFFEMEEE

FIPERTRERZE DR BLRS T IZ, WHO M OIRE 2 R L L TRBM ST B A% LIRS O FR AR 2
M2ZE LD DOTRZ V2O, WHEEOWRBZ K ELIEIZ S KRS RERPA LN, AL B ET -
S~ — 71— - PUROWEZ SR STV B0 F 7SR O b ORI, MRAE e, Milleo L
BB RE & v ) R 2 AT L COREIC X 2 PSS LB B 2 REMNC ]9 5 Z 13, B~ —
H—DMETLDALE ST, BETAROERLZ HEEE LA FEICHER L T2, BRWIZH KR
ERERZF > Tw»a,

AWFFERRE T, PRSI b B2 IS8 e 2 IEE AL Td 5 LR ERIEK (OED). LEdE (CIS)
BELORWT LR (SCC) DFtdE, MR, LED@EWIC X 25l 2 iSRS QB R 2 52T 5
72012, X MY v 7 ARV — = BEEA 4 LB & 2 B RS (MALDI-IMS) & v C#
Mr L7z 72 MALDI-IMS #7112 & D A & EHHICE N ZNEREMISHE S NZHR %,



L 2 2R 2R 2 2

L K 2R 2K 2R 2

B A2 RS Ay o A T A BATFZEHT (GaLSIC) il 45 4 5 (2025)

GlyCosmos I & ) 7 — 7 XR— 2K %17\, OED. CIS B X U SCC DIEHEIZ X 0 WA A3 % HiEgH
BHEET HZ Ll AT,

Wi 4 AR A S BT 2 R L GAG ORERERAT
WFEII : 2023 4E 4 H 1 H~ 202443 H 31 H
FsefiRE P il
FIE  PESERANR A WETERT - ML+ TR (MR N A o X 71 1 VIFJEERE & 1) SE8))
FFEREEE -

HEEE X 2N TOmilIgIc B0 2 RIS ORERIL S & — > OFEREZ i L TH D k(L S5 —
Y DEALHHNLE IR E CEBE G5 2 L 2R L7720 —J BRROMEEBEIRE IR T, Hilik
ML & B 72 e AFEMIE AT EAE STV Do COBRE [HFRERTE] & v o MR R IR ER~HE,
TE APV AGELRIEBRLTBEY . 2OBMEITBWTHRITNETEDPL CHFALEL TV D, FFIC
v MBESIZBT S X HORENZIZEA RSN T WV, HEEidIh iz, BIHTHE
WEEZR [k MEBT VT 4 P Z2HELTE& 72 AETIE, SRITOMRERZ KIS, ¢ MER
(2B BRI GAG DOREMMT 2 #EE A V7 ) 4 FZ2HWTIT ).

WIERRES - A Y IV W A T A )V A ORIEEY BRIF IS 53 % A RS O i
WrZem - 202344 H 1 H~ 202443 H 31 H
I RAE =S EN LTI L
T A R KRB BREE A 78 R
WFFEMESE

RIEGEESNIze P Y7V ATA VA (TAV) & ThUANCo#EE -8 b IAV & 138
0. KV M IV EGL YT IVEBEHICHAEE T A I EARENT WS DY (Peng et al, Cell
Host Microbe. 2017), KV 77 M I Y EAREHIEROERETL T ¥ — & L THRET 22 E0 1
AHTH S, AWETIZ. AV T M I VEABEHEPIAVOL Ty — L b hzW 60T 52
ExHWET %, HIZ, 2L OHESHD TAV O BB RUZIRICE ST 2 02 W 50T 50 REREIR,
R 77 b I VEEFEBMBOERDE T L, BUE, MEMBICEYM LT FOTAV 28 L, ¥
AWV A EA R AT B RTINS 2 B2 M Th %,



L 2R 2R 2R 4

2

L 2 2R 2R R 2

B A2 RS Ay o A T A BATFZEHT (GaLSIC) il 45 4 5 (2025)

WFZeiiE 4 « i ke 7 v a v % v -8l E e

fFZeUI - 2023454 H 1 H~ 2024 43 A 31 H

WrzefEEE « =il K—

g« PR AHAN T FE B S bR e F 2R fy - DR EB TR MRS ST B MBI RL 20 e
HRR LRI TE 7V — 7

WFFeRt e -

AR BICB VT, HERM L OMIBLY 55w SN D LD~ ) VAR 725 EmE 2 E)
EHSTED, IS OWERTFE2ZERS S, HEBMICHD S Z LATE A HBEOMREICD
Bh o

AN U RBE LIS NVERGEIMICEATT S 2 & TAGIRESEE SN D 2 EEIERICL D
HIEDIZSINT VDA, A28 2 [IPiEEEER ] &) CEIWER 3% % 72 05~ DI 3 %
SVECRIED D Do DX Y, AR Y EAED Y 7 FIVARER R AT 5 D5, BUEEEH O v a8
) AERES S B WSBIGIEEIA S A TE 2 EEZ BN 5,

AR ERTBESREE A AT S BB b 7 va Y] d. A8 v RSO Y 7 OVIRER) R
AT H—HT PBEERAPIER ISV 2SI L TE L, 2023 4EE 1L, ~/8Y ¥, T
O g, SRR 7va YiRE ENENEIGHEEE TV ATEA L. RN 2B I L 72
ZORE, BRI 7 v e VBICKEBIN R EED D B T & 2R HAE R A1,

WF9eiRE4 © Characterizing putative orthologs of SLC35B1 reconstituted in liposomes
HEZEIIH @ From 01/04/2023 to 31/03/2024

WEgefE3  Luis Bredeston

g : IQUIFIB/ Department of Biological Chemistry - CONICET/University of Buenos Aires
WF7EBEEL

During FY2023, the work was focused on the cloning of the HUT1 and Meigo proteins proposed in
the work plan, as putative orthologs of SLC35Bl1, that we recently characterized. Expression levels
were then assayed by measuring the whole cell fluorescence of the associated GFP in the fusion
proteins. Compared to SLC35B1-GFP, the fluorescence levels of yeast expressing HUT1-GFP and
Meigo-GEP were low, close to 10% of the fluorescence of yeast expressing SLC35B1-GFP.

With the purpose of having other proteins for the transport tests, it was decided to also clone the
putative orthologs of the yeast S. pombe and the parasite Giardia lamblia. Fortunately, the levels of
Sphutl-GFP and Glnst-GFP were similar to SLC35B1-GFP.

Two alternative methods will be used for transport measurement. On the one hand, the
proteoliposomes will be produced using membranes isolated from yeast expressing the different
proteins. Since [ a 32P] ATP will be used instead of [¥32P] ATP, this should avoid the unspecific
radioactivity corresponding to contaminant kinases. For this setup, membranes expressing SLC35B1-
GFP and yeast membranes transformed with empty vector will be used as controls. On the other

hand, if this is not effective, purified proteins will be used.
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Mg 4 © GlycoMaple and Hematopoiesis
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W7eft#£#  Karin Hoffmeister

FIi& © Versiti Blood Research Institute - Translational Glycomics Center
W FEREEE

Glycosylation is one of the most common modifications of proteins and lipids. Unlike DNA
transcription and translation, glycosylation is not driven via a guiding template but through a well-
defined and concerted action of a series of biosynthetic enzymes whose expression varies among cell
types and developmental stages in all living organisms. Hence, developing prediction models based
on gene expression networks and glycan phenotypes could aid our understanding of glycan
expression guiding hematopoietic cell differentiation in health and disease.

Dr. Hoffmeister’s laboratory profiles glycans using lectin arrays and gene expression levels in
circulating blood cells and hematopoietic stem and progenitor cells (HSPCs) isolated from mouse
models and human bone marrows and blood in health and disease, with a focus on myelodysplastic
syndrome and myeloproliferative neoplasms. Our overarching hypothesis is that glycans constitute a
significant component of stem and progenitor differentiation and maturation during steady-state
hematopoiesis and that glycan alterations are noticeable changes in blood cancer initiation and
malignant transformation, particularly at the hematopoietic stem cell level. Deleting one
glycosyltransferase promotes HSPC bias toward megakaryocyte lineage and provides a substantial
myeloid bias. The identical glycosyltransferase is highly upregulated in MPNSs, disorders that present
with megakaryocytic dysplasia.

In this collaborative project, the laboratories of Drs. Hoffmeister and Aoki-Kinoshita will develop a
highly curated human and mouse animal glycan and transcript database in hematopoietic stem and
progenitor cells during hematopoietic differentiation and mature cells, with a focus on the myeloid
lineage, including megakaryocytes, a rare a difficult to study cell in the bone marrow. The glycan
database will provide the basis for implementing annotation algorithms for animal glycan data
analysis that can be used to create a new bioinformatic tool that illustrates glycan-based
differentiation trees by Dr. Aoki-Kinoshita's laboratory. To do so, as appropriate, Dr. Hoffmeister will

deposit glycan from lectin arrays and data into existing databases such as GlycoMaple.
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