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1 Joint research . . . .
) Development of bioinformatic tools to illustrate glycan-based phylogenetic trees
project name

2 Research period |From 1% August 2021  to 31t March 2022

3 Research organization Name Affiliation (Department, Institution) Position

Kazuhiro Aoki University of Georgia Senior Res.

Primary Investigator ..
y & Scientist

Co-Investigator

Co-Investigator

Co-Investigator

Co-Investigator

4. Research summary (approx. 150 words)

In order to build non-human glycan library, Dr. Aoki's laboratory analyzed N-glycans from sera of a set of teleost
and non-teleost fishes. He applied multidimensional glycomics approach to illustrate the structures of N-glycomes
form sera of arctic char, atlantic salmon, channel catfish, atlantic sturgeon and shortnose sturgeon. The structures
of fish sera N-glycomes were fully characterized by CID-triggered MSn fragmentation, exoglycosidases and in-
source fragmentation method. The MS glycomics data has been deposited into GlycoPOST
(https://glycopost.glycosmos.org/), thus the data is publicly available through the website (accession # GPST
000210). Dr. Aoki has created the N-glycan structures by using GlycoWorkBench software. The gws file
containing N-glycan structures was converted into GlycoCT format. In collaboration with Dr. Rene
Ranzinger at the CCRC, UGA, we plan to create a tool that enable us to automatically deposit the N-glycan
data of GlycoCT file into GlyTouCan. In parallel, Dr. Aoki-Kinoshita will develop fish N-glycan library
using gws file.
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1.Joint research .
. Human N-glycome Tissue Atlas
project name
2.Research period |From  01/08/2021 to 31/03/2022
3 Research organization Name Affiliation (Department, Institution) Position

(Representative) Richard Drake Dept. of Cell and Molecular Pharmacology, Medical | Professor
University of South Carolina

4. Research summary (approx. 150 words)

The N-linked glycome of a normal kidney tissue was defined using matrix assisted laser desorption
ionization imaging mass spectrometry (MALDI-IMS) to identify peptide N-glycosidase released N-glycans
linked spatially and histochemically to pathology features. This study was based on previously published
studies in kidney cancer and normal tissues (Drake RR, et al. (2020) J Mass Spectrom.,55(4):e4490). Using
the glycan images created for a normal Kidney tissue from this study, a Web-based searchable glycan tissue
Atlas framework was developed based on the existing GlycomeAtlas and LM-GlycomeAtlas infrastructure
currently available in GlyCosmos. A prototype of this tool, called IMS-GlycomeAtlas, was created and
will serve as a basis for additional data that can allow users to browse, search and compare glycans from
within glycomics imaging data. Glycan structures identified in the kidney and previously in pancreas tissue

were assigned GlyTouCan ID numbers.
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1.Joint Research Project
Name

Incorporating nucleotide sugar donour information into GlycoSIM: a resource fo

r the glycobiology community

2.Research period

From 1 Aug 2021

to 31 Mar 2022

3.Research Organization

Primary Investigator

Co-Investigator

Co-Investigator

Co-Investigator

Co-Investigator

Name Affiliation (Department, Institution) Position
Cleo Kontoravdi Department of Chemical Engineering, Prof of
Imperial College London Biological
Systems
Engineering
Konstantinos Flevaris Department of Chemical Engineering, PhD student

Imperial College London

4. Research summary (approx. 150 words)

The aim of the research collaboration is to enhance GlycoSim, the online glycosylation simulation tool developed
by Professor Aoki-Kinoshita and her team, with the feature of substrate transport. GlycoSim forms part of a set
of online glycoinformatics resources, RINGS, hosted by GalSIC that aim to enable experimental and

computational researchers to visualize, analyse and interpret glycomic data, as well as simulating glycosylation

pathways. Currently, GlycoSim makes predictions based on a given set of enzymes (and their specificities) and
input glycans. The goal of the first phase of the collaboration was to integrate the transport of nucleotide sugar
donours (NSDs), the co-substrates of glycosylation, which are metabolically synthesized in the cytosol, to be able
to account changes in metabolism in the forward prediction of the glycomic profile. Briefly, we have now
transferred our preexisting dynamic model of IgG Fc N-glycosylation to Python and are in the process of
integrating it into GlycoSim.

Date:

[Form 3B)




[ 3 A]
4 & 2022 4 4 H 20 A

Bl KEHEEER R T LSRR
202 15E %ﬂﬁf;ﬁ.ﬁﬁ%ﬁ‘t (=)

1. WF9EREA 0-GlcNAcIZ & 5 ZHREMEERHIAE O R b HEERSAE O fifBH

2 . WFgE e 20214E 8H 1H ~ 20224F- 3H 31H

3. HEIHFZEE 5§ v RS - Pre s I 4
(fR=#) = K— A . Eiﬁﬁm%ﬁc%ﬁn% m%ﬁ EXEROI A=

BURI BT IEER AR P E IR IR 22 2 v — T

4. WFEBEEE (300 FARE)

THNFETIZ U A ES MW T -8 VTR Fr o at I (0-GleNAe) 2355 b & {EdEd 5
T EIEIL, ERANCHMEEIGIT D 2 & AWE Ly, ROERERNZE D 5 o 7Ll i
uowfiT%f%otoxﬁwi\&mmm ié%”kﬁﬁﬁ%ﬁ%yffw@ﬁﬁﬂ%%Bﬂ
T A5Z LR ET S, 2021 FFETIEZ, (1) 72 ESHIIIZIBUVNT 0-GleNAe 2STEMARIC 242873
RIACHEMERE S 7 F V& [RE L, u)%mﬂmbtﬁ MRS 7 iz ié&ﬁmmw%
D—ZH LN LTz, %1, FE LT 7 FZEBITS 0-GleNAe DREREA ZERIC BT T2 & &
{12, 0-GleNAc Efi AT 25 2 7 F AN+ A2 RET 5,

Uk



[#X3A]
75 JE& 2022 # 5 H 3 H

RIGKFERBER R T LRASHRER
202 15E HAWRARREE (HR)

1. WFFERREA Fr B BREE T CHIH S 2 BESH B B 1 D &REI DERR

2. WFFEHA 2021 # 8 H 1 A~ 20224 3 A 31 H
3. JEErsEHE K % HBE - PRI EA T 4
(REH) & Rl HIRKFEEFTAT 4 WAL B F— Iz

(SLRmFges) | HERGEH BHRREEFIAT 4 VAL B H— SRESUES

4. WFFTAEEE (300 FFEED)

W —r o —Z WD Z & T, BREDORERDNEE MM D T ) I DNA 2K % %t
RELTAZT ) MMENTINITFEREML TS, L, £ O DNA BLH|OREHECAEY) 1) 72 Bk
ERHTT0OOT ) T—va VEIE, = AFANIC AR D LSRN EN TS, £ 2T,
Borxld, BREAZT 7 AT — 2 OFEHMEERBE T 2FE - 08 - fHMliT 2 AF— A28 L T
T, T—HR_X—=R RSN TV D HEHEEE R TR 2 S & UHHEPEREIE 2 b3 5 2
ET, AZT ) AEAN DREHBE R T2 SR EICHEE T 5 2 &N TE D, ARETIL, FER
DEREMEMTEA X7 ) LT —F ~Fhx OFEZEA L, TEOHFEEORE DR OMEY)
E RO B EE R T O A HEE L, TORER COREHEMHOERICELIFLENE T
5o
Fxlx, BEAXT 7 A0 OHEHEEBRTZRE « 28 - M7 5 A — A2 HE L TE -,
Fox BB L7 TETIE, CAZy (http://www.cazy.org) <° dbCAN (http://beb.unl.edu/dbCAN2/) @
X9 BRI LR N SN TN DT — X R_R—=ZANLOEH %) 77 Lo AL LTHWY,
[P Identity &7 T4 A v MREEEE(LT DI E T, AXT 7 AEHID G FEEH B EER % 5
FEEICHEET 2 2 &N TE 5, AFETIE, HERIOIZIT, FEHEBEEE R 1 2 BESED 90%LL k|
ZB5 DS 10%LL T ORSEE CRIET 25 Z L A ATRE T, EEROREMAEW ET —F ~O#H T, BEE
HOMAE DRI 5 BB EER T OB M REICHEIC T 2 L) I TnWbH 2 & %
J& 3, L7~ (Takihara H et al. BMC bioinformatics 2021;22:505) . ¥ EDERE L LTt MaNEEL
Z—0y Ne LTRAET ) AT —ZNOLARFEICBNTE LA TCPHEBE RS 12DV T,
GlyCosmos N TBA%E S 4L TV Bk &2 7o BESHEIE T — X ITHH 1T 5 2 & T & DS EBREE DO FEEH RS
HIFRZEN L, REF TOEHENEO LS ICTHHA SN TV D2 ZHHT 5, REEIL, 20
GlyCosmos 7 — & N— AN OHEHIBIR 17— & & OEBED 72 DI LB THFR O BEIEZ DA O 7-
HOT 7T LBRFE & Ehi LT,

Uk



[#X3-2]
P 20224- 4 H 15 H

Bl KFEEEED IR T LREWER
202 15E %ﬂﬁfﬁﬁﬁ%ﬁ‘t (=)

1. WFoEE 4 WA TINTZ T ANAD LT H—iES R RMEICE T AW

2. MR AR Sfn 34E 8H 1H ~ &0 44 3H 31H
LRI K 4 FEBE - AR 4 T 4
(ftz34) HH FRfE B SNl NE = T N D %
HEB FEX JeHEE K KFBeEk R S 5E 0% ST

4. WFEBEEE (300 FARE)

ARIL Vv INZVFTANLZRIAV)ICHN T 2L 72 — 1 3EHES T TH Y. Kifis b, > T AmE(SA).
HT7 7+ —=Z(Gal), N-TEFrrnras I v(GleNAc) 3 Er - 7-iEE%2 LTw3, b F IAV X, SA
D Galic a2,6 #WEELZb0%, BIAV I, a3 5L 7200 %8#H+ 3, LaL. SA & Galo
a2 T ik, TAV oL+ 72 —fEAREREM: & 5 138 & o B# & BITRICEIA T % 7o, 4R,
GlcNAc OWRFERERTIS 7 a — 23, £72, KV 727 b3 I viEEd IAV oS IcEE % RITT

=3

TEDNGHoTETNWS, RiffFETlE. SA & Gal DS ﬁiu%®&®iotﬁﬁﬁLﬁ@%Uw
DL+t 7 X —FEEFERM &G B o E I D 2 2 2 S 2T




202 15E HAWRARREE (HBR)

[#X3A]

20224 4H28H

BRIt KFEREER IR T LRASTHRER

1. WFgEaRE 4

PESHHEE DT T A A 2 M K 2 Ha@E ook E O Bk

2. bFFEiIfE 20214 8HA 10~ 20224 3H 31H
3. JLRIBRTEH K % H%BE - B E 4 B 4
(fRZ&#H) Wi —E NTEPATE NEF OBRSERT - BFSEH o=k

4. BFEBEEE (300 FFREE)

PESH IR 2 7 AEMBLBRICEEE L TWA N, e/ ) ay READEWS I I a7 13— LT
FHETDH L EHENEHETH D, AR TR, 22—V —NEEEEOREERRRE RS LT 5729
W2, BRSO T T4 A Y=L ThD MCAW ZFIH LAtk LT —% 2T —Z _XR—Z2DxT v |

J—_R—JIEML, 22— —ITELWI AT AETAHZLEZENE LTS,

ARAEENLT — H RXR—=R G ENHPEHEET — X B L O OFHGFAEL Z B L. MCAW V7 F o =
7 CRIHFTRER B A~ E BT 5 — VOB A I L=, F7-, FEHNE & U TR SCraIERRiE
WURCS % FWNCTREERL 2R — Z LA b GlyCosmos 38 X ONEFSFEEEAEE Y AR M U GlyTouCan DT —
2EFISGTE5Y —/LOBRFR Y EE LT,

Uk






