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1. Human-type sialic acid receptors contribute to avian influenza A virus binding
and entry by hetero-multivalent interactions
a. Mengying Liu 1, Liane Z X Huang 1, Anthony A Smits 1, Christian Büll 2 3,

Yoshiki Narimatsu 2, Frank J M van Kuppeveld 1, Henrik Clausen 2, Cornelis A
M de Haan 4, Erik de Vries 5

b. Nat Commun. 2022 Jul 13;13(1):4054.
c. https://pubmed.ncbi.nlm.nih.gov/35831293/
d. “Establishment of zoonotic viruses, causing pandemics like the Spanish flu and

Covid-19, requires adaptation to human receptors. Pandemic influenza A viruses
(IAV) that crossed the avian-human species barrier switched from binding
avian-type α2-3-linked sialic acid (2-3Sia) to human-type 2-6Sia receptors. Here,
we show that this specificity switch is however less dichotomous as generally
assumed. Binding and entry specificity were compared using mixed synthetic
glycan gradients of 2-3Sia and 2-6Sia and by employing a genetically remodeled
Sia repertoire on the surface of a Sia-free cell line and on a sialoglycoprotein
secreted from these cells. Expression of a range of (mixed) 2-3Sia and 2-6Sia
densities shows that non-binding human-type receptors efficiently enhanced
avian IAV binding and entry provided the presence of a low density of high affinity
avian-type receptors, and vice versa. Considering the heterogeneity of
sialoglycan receptors encountered in vivo, hetero-multivalent binding is
physiologically relevant and will impact evolutionary pathways leading to host
adaptation.”

e. Rationale: “Organisms do not have homogenous display of glycan epitopes.
This paper takes into consideration that sialoglycan receptors are
heterogeneously displayed in vivo (ratio of a2-3 and a2-6) and tests how this can
affect host adaptation of influenza. Exciting because it attempts to mimic the
complexity of nature.”

2. Photoproximity Labeling of Sialylated Glycoproteins (GlycoMap) Reveals
Sialylation-Dependent Regulation of Ion Transport.
a. Claudio F Meyer 1 2, Ciaran P Seath 1 2, Steve D Knutson 1 2, Wenyun Lu 2 3,

Joshua D Rabinowitz 2 3 4, David W C MacMillan 1 2

https://pubmed.ncbi.nlm.nih.gov/35831293/


b. J Am Chem Soc. 2022 Dec 28;144(51):23633-23641.
c. https://pubmed.ncbi.nlm.nih.gov/36525649/
d. “Sialylation, the addition of sialic acid to glycans, is a crucial post-translational

modification of proteins, contributing to neurodevelopment, oncogenesis, and
immune response. In cancer, sialylation is dramatically upregulated. Yet, the
functional biochemical consequences of sialylation remain mysterious. Here, we
establish a μMap proximity labeling platform that utilizes metabolically inserted
azidosialic acid to introduce iridium-based photocatalysts on sialylated
cell-surface glycoproteins as a means to profile local microenvironments across
the sialylated proteome. In comparative experiments between primary cervical
cells and a cancerous cell line (HeLa), we identify key differences in both the
global sialome and proximal proteins, including solute carrier proteins that
regulate metabolite and ion transport. In particular, we show that cell-surface
interactions between receptors trafficking ethanolamine and zinc are
sialylation-dependent and impact intracellular metabolite levels. These results
establish a μMap method for interrogating proteoglycan function and support a
role for sialylated glycoproteins in regulating cell-surface transporters.”

e. Rationale: “Cool method using metabolic labeling to tag sialic acids couple with
incorporation of a photoreactive tag to ligate to adjacent proteins”

3. Noninvasive detection of any-stage cancer using free glycosaminoglycans.
a. Bratulic S, Limeta A, Dabestani S, Birgisson H, Enblad G, Stålberg K,

Hesselager G, Häggman M, Höglund M, Simonson OE, Stålberg P, Lindman H,
Bång-Rudenstam A, Ekstrand M, Kumar G, Cavarretta I, Alfano M, Pellegrino F,
Mandel-Clausen T, Salanti A, Maccari F, Galeotti F, Volpi N, Daugaard M, Belting
M, Lundstam S, Stierner U, Nyman J, Bergman B, Edqvist PH, Levin M, Salonia
A, Kjölhede H, Jonasch E, Nielsen J, Gatto F.

b. Proc Natl Acad Sci U S A. 2022 Dec 13;119(50):e2115328119. PMID: 36469776.
c. https://pubmed.ncbi.nlm.nih.gov/36469776/
d. “Cancer mortality is exacerbated by late-stage diagnosis. Liquid biopsies based

on genomic biomarkers can noninvasively diagnose cancers. However, validation
studies have reported ~10% sensitivity to detect stage I cancer in a screening
population and specific types, such as brain or genitourinary tumors, remain
undetectable. We investigated urine and plasma free glycosaminoglycan profiles
(GAGomes) as tumor metabolism biomarkers for multi-cancer early detection
(MCED) of 14 cancer types using 2,064 samples from 1,260 cancer or healthy
subjects. We observed widespread cancer-specific changes in biofluidic
GAGomes recapitulated in an in vivo cancer progression model. We developed
three machine learning models based on urine (Nurine = 220 cancer vs. 360
healthy) and plasma (Nplasma = 517 vs. 425) GAGomes that can detect any

https://pubmed.ncbi.nlm.nih.gov/36525649/
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cancer with an area under the receiver operating characteristic curve of
0.83-0.93 with up to 62% sensitivity to stage I disease at 95% specificity.
Undetected patients had a 39 to 50% lower risk of death. GAGomes predicted
the putative cancer location with 89% accuracy. In a validation study on a
screening-like population requiring ≥ 99% specificity, combined GAGomes
predicted any cancer type with poor prognosis within 18 months with 43%
sensitivity (21% in stage I; N = 121 and 49 cases). Overall, GAGomes appeared
to be powerful MCED metabolic biomarkers, potentially doubling the number of
stage I cancers detectable using genomic biomarkers.”

e. Rationale: “Insane paper claiming that you can pick up early stage cancers by
measuring GAG in plasma, but the data looks pretty good.”

4. Structure of the human heparan sulfate polymerase complex EXT1-EXT2.
a. Leisico F, Omeiri J, Le Narvor C, Beaudouin J, Hons M, Fenel D, Schoehn G,

Couté Y, Bonnaffé D, Sadir R, Lortat-Jacob H, Wild R.
b. Nat Commun. 2022 Nov 19;13(1):7110. PMID: 36402845.
c. https://pubmed.ncbi.nlm.nih.gov/36402845/
d. “Heparan sulfates are complex polysaccharides that mediate the interaction with

a broad range of protein ligands at the cell surface. A key step in heparan sulfate
biosynthesis is catalyzed by the bi-functional glycosyltransferases EXT1 and
EXT2, which generate the glycan backbone consisting of repeating
N-acetylglucosamine and glucuronic acid units. The molecular mechanism of
heparan sulfate chain polymerization remains, however, unknown. Here, we
present the cryo-electron microscopy structure of human EXT1-EXT2, which
reveals the formation of a tightly packed hetero-dimeric complex harboring four
glycosyltransferase domains. A combination of in vitro and in cellulo mutational
studies is used to dissect the functional role of the four catalytic sites. While
EXT1 can catalyze both glycosyltransferase reactions, our results indicate that
EXT2 might only have N-acetylglucosamine transferase activity. Our findings
provide mechanistic insight into heparan sulfate chain elongation as a
nonprocessive process and lay the foundation for future studies on EXT1-EXT2
function in health and disease.”

e. Rationale: “Paper shows that EXT1 is a two-domain protein with both GlcA and
GlcNAc transferase active sites and EXT2 is more than just a chaperone, it has
GlcA activity but no GlcNAc activity. Kelley Moremen has a paper in press on a
similar system, but comes to a slightly different conclusion.”

5. Cell-specific bioorthogonal tagging of glycoproteins.
a. Cioce A, Calle B, Rizou T, Lowery SC, Bridgeman VL, Mahoney KE, Marchesi A,

Bineva-Todd G, Flynn H, Li Z, Tastan OY, Roustan C, Soro-Barrio P, Rafiee MR,

https://pubmed.ncbi.nlm.nih.gov/36402845/


Garza-Garcia A, Antonopoulos A, Wood TM, Keenan T, Both P, Huang K,
Parmeggian F, Snijders AP, Skehel M, Kjær S, Fascione MA, Bertozzi CR,
Haslam SM, Flitsch SL, Malaker SA, Malanchi I, Schumann B.

b. Nat Commun. 2022 Oct 25;13(1):6237.
c. https://pubmed.ncbi.nlm.nih.gov/36284108/
d. “Altered glycoprotein expression is an undisputed corollary of cancer

development. Understanding these alterations is paramount but hampered by
limitations underlying cellular model systems. For instance, the intricate
interactions between tumour and host cannot be adequately recapitulated in
monoculture of tumour-derived cell lines. More complex co-culture models
usually rely on sorting procedures for proteome analyses and rarely capture the
details of protein glycosylation. Here, we report a strategy termed Bio-Orthogonal
Cell line-specific Tagging of Glycoproteins (BOCTAG). Cells are equipped by
transfection with an artificial biosynthetic pathway that transforms bioorthogonally
tagged sugars into the corresponding nucleotide-sugars. Only transfected cells
incorporate bioorthogonal tags into glycoproteins in the presence of
non-transfected cells. We employ BOCTAG as an imaging technique and to
annotate cell-specific glycosylation sites in mass spectrometry-glycoproteomics.
We demonstrate application in co-culture and mouse models, allowing for
profiling of the glycoproteome as an important modulator of cellular function.”

e. Rationale: “Paper uses a transgenic approach to tag glycoproteins in a cell type
specific manner, with the potential to use this technology in vivo.”

6. Lysosomal enzyme trafficking factor LYSET enables nutritional usage of
extracellular proteins.
a. Pechincha C, Groessl S, Kalis R, de Almeida M, Zanotti A, Wittmann M,

Schneider M, de Campos RP, Rieser S, Brandstetter M, Schleiffer A,
Müller-Decker K, Helm D, Jabs S, Haselbach D, Lemberg MK, Zuber J, Palm W.

b. Science. 2022 Oct 7;378(6615):eabn5637. PMID: 36074822.
c. https://pubmed.ncbi.nlm.nih.gov/36074822/
d. “Mammalian cells can generate amino acids through macropinocytosis and

lysosomal breakdown of extracellular proteins, which is exploited by cancer cells
to grow in nutrient-poor tumors. Through genetic screens in defined nutrient
conditions, we characterized LYSET, a transmembrane protein (TMEM251)
selectively required when cells consume extracellular proteins. LYSET was found
to associate in the Golgi with GlcNAc-1-phosphotransferase, which targets
catabolic enzymes to lysosomes through mannose-6-phosphate modification.
Without LYSET, GlcNAc-1-phosphotransferase was unstable because of a
hydrophilic transmembrane domain. Consequently, LYSET-deficient cells were
depleted of lysosomal enzymes and impaired in turnover of macropinocytic and

https://pubmed.ncbi.nlm.nih.gov/36284108/
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autophagic cargoes. Thus, LYSET represents a core component of the lysosomal
enzyme trafficking pathway, underlies the pathomechanism for hereditary
lysosomal storage disorders, and may represent a target to suppress metabolic
adaptations in cancer.”

e. Rationale: “This and the next paper describe LYSET, a key gene in anchoring
N-acetylglucosamine-1-phosphotransferase in Golgi membranes for tagging
enzymes with the lysosomal trafficking signal mannose-6-phosphate. Its absence
results in a mucolipidosis-like syndrome in which multiple lysosomal enzymes are
missing”

7. The human disease gene LYSET is essential for lysosomal enzyme transport
and viral infection.
a. Richards CM, Jabs S, Qiao W, Varanese LD, Schweizer M, Mosen PR, Riley NM,

Klüssendorf M, Zengel JR, Flynn RA, Rustagi A, Widen JC, Peters CE, Ooi YS,
Xie X, Shi PY, Bartenschlager R, Puschnik AS, Bogyo M, Bertozzi CR, Blish CA,
Winter D, Nagamine CM, Braulke T, Carette JE.

b. Science. 2022 Oct 7;378(6615):eabn5648. PMID: 36074821
c. https://pubmed.ncbi.nlm.nih.gov/36074821/
d. “Lysosomes are key degradative compartments of the cell. Transport to

lysosomes relies on GlcNAc-1-phosphotransferase-mediated tagging of soluble
enzymes with mannose 6-phosphate (M6P). GlcNAc-1-phosphotransferase
deficiency leads to the severe lysosomal storage disorder mucolipidosis II (MLII).
Several viruses require lysosomal cathepsins to cleave structural proteins and
thus depend on functional GlcNAc-1-phosphotransferase. We used
genome-scale CRISPR screens to identify lysosomal enzyme trafficking factor
(LYSET, also named TMEM251) as essential for infection by
cathepsin-dependent viruses including severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). LYSET deficiency resulted in global loss of M6P
tagging and mislocalization of GlcNAc-1-phosphotransferase from the Golgi
complex to lysosomes. Lyset knockout mice exhibited MLII-like phenotypes, and
human pathogenic LYSET alleles failed to restore lysosomal sorting defects.
Thus, LYSET is required for correct functioning of the M6P trafficking machinery
and mutations in LYSET can explain the phenotype of the associated disorder.”

e. Rationale: “This and the previous paper describe LYSET, a key gene in
anchoring N-acetylglucosamine-1-phosphotransferase in Golgi membranes for
tagging enzymes with the lysosomal trafficking signal mannose-6-phosphate. Its
absence results in a mucolipidosis-like syndrome in which multiple lysosomal
enzymes are missing.”

https://pubmed.ncbi.nlm.nih.gov/36074821/


8. A mutated glycosaminoglycan-binding domain functions as a novel probe to
selectively target heparin-like epitopes on tumor cells
a. Yingying Xu 1, Liran Shi 2, Yong Qin 1, Xunyi Yuan 3, Xu Wang 1, Qingdong

Zhang 4, Lin Wei 1, Min Du 1, Yi Liu 5, Min Yuan 1, Xiangyu Xu 1, Ruiqing
Cheng 1, Ruyi Zou 1, Wenshuang Wang 6, Fuchuan Li 7

b. J Biol Chem. 2022 Dec;298(12):102609.
c. https://pubmed.ncbi.nlm.nih.gov/36265583/
d. “The high heterogeneity and mutation rate of cancer cells often lead to the failure

of targeted therapy, and therefore, new targets for multitarget therapy of tumors
are urgently needed. Aberrantly expressed glycosaminoglycans (GAGs) have
been shown to be involved in tumorigenesis and are promising new targets.
Recently, the GAG-binding domain rVAR2 of the Plasmodium falciparum
VAR2CSA protein was identified as a probe targeting cancer-associated
chondroitin sulfate A-like epitopes. In this study, we found that rVAR2 could also
bind to heparin (Hep) and chondroitin sulfate E. Therefore, we used rVAR2 as a
model to establish a method based on random mutagenesis of the GAG-binding
protein and phage display to identify and optimize probes targeting tumor GAGs.
We identified a new probe, VAR2HP, which selectively recognized Hep by
interacting with unique epitopes consisting of a decasaccharide structure that
contains at least three HexA2S(1-4)GlcNS6S disaccharides. Moreover, we found
that these Hep-like epitopes were overexpressed in various cancer cells. Most
importantly, our in vivo experiments showed that VAR2HP had good
biocompatibility and preferentially localizes to tumors, which indicates that
VAR2HP has great application potential in tumor diagnosis and targeted therapy.
In conclusion, this study provides a strategy for the discovery of novel
tumor-associated GAG epitopes and their specific probes.”

e. Rationale: “This article provides insight on the specificity of GAG-binding
proteins. The researchers use phage-display to hone the specificity of a
GAG-binding protein to recognize specific disaccharide epitopes found on tumor
cells.”

9. A motor neuron disease-associated mutation produces non-glycosylated
Seipin that induces ER stress and apoptosis by inactivating SERCA2b
a. Shunsuke Saito 1, Tokiro Ishikawa 1, Satoshi Ninagawa 1, Tetsuya Okada 1,

Kazutoshi Mori 1
b. Elife. 2022 Nov 29;11:e74805.
c. https://pubmed.ncbi.nlm.nih.gov/36444643/
d. “A causal relationship between endoplasmic reticulum (ER) stress and the

development of neurodegenerative diseases remains controversial. Here, we
focused on Seipinopathy, a dominant motor neuron disease, based on the finding
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that its causal gene product, Seipin, is a protein that spans the ER membrane
twice. Gain-of-function mutations of Seipin produce non-glycosylated Seipin
(ngSeipin), which was previously shown to induce ER stress and apoptosis at
both cell and mouse levels albeit with no clarified mechanism. We found that
aggregation-prone ngSeipin dominantly inactivated SERCA2b, the major calcium
pump in the ER, and decreased the calcium concentration in the ER, leading to
ER stress and apoptosis in human colorectal carcinoma-derived cells (HCT116).
This inactivation required oligomerization of ngSeipin and direct interaction of the
C-terminus of ngSeipin with SERCA2b, and was observed in Seipin-deficient
neuroblastoma (SH-SY5Y) cells expressing ngSeipin at an endogenous protein
level. Our results thus provide a new direction to the controversy noted above.”

e. Rationale: “I currently work in the neurobiology field mixed with glycobiology and
found this article intriguing. I believe it would be interesting to look into the
impacts of non-glycosylation of an essential protein that requires glycosylation on
neuronal function. The authors show how non-glycosylation of Seipin appears to
result in neurodegenerative diseases due to altered intracellular calcium
dynamics and allied proteotoxic stress.”

10.Mechanism of high-mannose N-glycan breakdown and metabolism by
Bifidobacterium longum
a. Rosa L Cordeiro # 1 2, Camila R Santos # 1, Mariane N Domingues 1, Tatiani B

Lima 1, Renan A S Pirolla 1, Mariana A B Morais 1, Felippe M Colombari 1,
Renan Y Miyamoto 1, Gabriela F Persinoti 1, Antonio C Borges 3, Marcelo A de
Farias 3, Fabiane Stoffel 1 4, Chao Li 5, Fabio C Gozzo 6, Marin van Heel 3,
Marcelo E Guerin 7 8 9, Eric J Sundberg 10, Lai-Xi Wang 5, Rodrigo V Portugal
11, Priscila O Giuseppe 12, Mario T Murakami 13

b. Nat Chem Biol. 2022 Nov 28.
c. https://pubmed.ncbi.nlm.nih.gov/36443572/
d. “Bifidobacteria are early colonizers of the human gut and play central roles in

human health and metabolism. To thrive in this competitive niche, these bacteria
evolved the capacity to use complex carbohydrates, including mammalian
N-glycans. Herein, we elucidated pivotal biochemical steps involved in
high-mannose N-glycan utilization by Bifidobacterium longum. After N-glycan
release by an endo-β-N-acetylglucosaminidase, the mannosyl arms are trimmed
by the cooperative action of three functionally distinct glycoside hydrolase 38
(GH38) α-mannosidases and a specific GH125 α-1,6-mannosidase.
High-resolution cryo-electron microscopy structures revealed that bifidobacterial
GH38 α-mannosidases form homotetramers, with the N-terminal jelly roll domain
contributing to substrate selectivity. Additionally, an α-glucosidase enables the
processing of monoglucosylated N-glycans. Notably, the main degradation
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product, mannose, is isomerized into fructose before phosphorylation, an
unconventional metabolic route connecting it to the bifid shunt pathway. These
findings shed light on key molecular mechanisms used by bifidobacteria to use
high-mannose N-glycans, a perennial carbon and energy source in the intestinal
lumen.”

e. Rationale: “Describes how Bifidobacteria are able to break down high mannose
glycans which allows them to be some of the first commensal bacteria to colonize
a newborn's digestive tract. Includes a cryo-EM structure of the GH38
a-mannosidase and a biochemical study of how the all the mannose from these
glycans is shuttled into F6P which is a central metabolite in bifidobacteria.”

11. Mitotic phosphorylation inhibits the Golgi mannosidase MAN1A1
a. Shijiao Huang 1, Yoshimi Haga 2, Jie Li 1, Jianchao Zhang 1, Hye Kyong Kweon

3, Junichi Seino 4, Hiroto Hirayama 4, Morihisa Fujita 5, Kelley W Moremen 6,
Philip Andrews 3, Tadashi Suzuki 4, Yanzhuang Wang 7

b. Cell Rep. 2022 Nov 22;41(8):111679.
c. https://pubmed.ncbi.nlm.nih.gov/36417860/
d. “N-glycans are processed mainly in the Golgi, and a well-organized Golgi

structure is required for accurate glycosylation. However, during mitosis the Golgi
undergoes severe fragmentation. The resulting trafficking block leads to an
extended exposure of cargo molecules to Golgi enzymes. It is unclear how cells
avoid glycosylation defects during mitosis. In this study, we report that Golgi
α-1,2-mannosidase IA (MAN1A1), the first enzyme that cargo proteins encounter
once arriving the Golgi, is phosphorylated at serine 12 by CDK1 in mitosis, which
attenuates its activity, affects the production of glycan isomers, and reduces its
interaction with the subsequent glycosyltransferase, MGAT1. Expression of
wild-type MAN1A1, but not its phosphomimetic mutant, rescues the glycosylation
defects in mannosidase I-deficient cells, whereas expression of its
phosphorylation-deficient mutant in mitosis increases the formation of complex
glycans. Our study reveals that glycosylation is regulated by cytosolic signaling
during the cell cycle.”

e. Rationale: “This paper investigates how cells prevent glycosylation defects
during the mitotic process and explores how MAN1A1 phosphorylation regulates
its function.“

12.A universal glycoenzyme biosynthesis pipeline that enables efficient cell-free
remodeling of glycans
a. Thapakorn Jaroentomeechai 1, Yong Hyun Kwon 1, Yiwen Liu 1, Olivia Young 1,

Ruchika Bhawal 2, Joshua D Wilson 3, Mingji Li 1, Digantkumar G Chapla 4,
Kelley W Moremen 4, Michael C Jewett 5, Dario Mizrachi 6, Matthew P DeLisa 7
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b. Nat Commun. 2022 Oct 24;13(1):6325.
c. https://pubmed.ncbi.nlm.nih.gov/36280670/
d. “The ability to reconstitute natural glycosylation pathways or prototype entirely

new ones from scratch is hampered by the limited availability of functional
glycoenzymes, many of which are membrane proteins that fail to express in
heterologous hosts. Here, we describe a strategy for topologically converting
membrane-bound glycosyltransferases (GTs) into water soluble biocatalysts,
which are expressed at high levels in the cytoplasm of living cells with retention
of biological activity. We demonstrate the universality of the approach through
facile production of 98 difficult-to-express GTs, predominantly of human origin,
across several commonly used expression platforms. Using a subset of these
water-soluble enzymes, we perform structural remodeling of both free and
protein-linked glycans including those found on the monoclonal antibody
therapeutic trastuzumab. Overall, our strategy for rationally redesigning GTs
provides an effective and versatile biosynthetic route to large quantities of
diverse, enzymatically active GTs, which should find use in structure-function
studies as well as in biochemical and biomedical applications involving complex
glycomolecules.”

e. Rationale: “Provides a new method for making membrane bound
glycosyltransferases easier to work with that doesn't require cell based systems.”

13.Structure, sequon recognition and mechanism of tryptophan
C-mannosyltransferase
a. Joël S Bloch 1 2, Alan John 3 4, Runyu Mao 3 4, Somnath Mukherjee 5, Jérémy

Boilevin 6, Rossitza N Irobalieva 1, Tamis Darbre 6, Nichollas E Scott 7,
Jean-Louis Reymond 6, Anthony A Kossiakoff 5, Ethan D Goddard-Borger 8 9,
Kaspar P Locher 10

b. Nat Chem Biol. 2023 Jan 5.
c. https://pubmed.ncbi.nlm.nih.gov/36604564/
d. “C-linked glycosylation is essential for the trafficking, folding and function of

secretory and transmembrane proteins involved in cellular communication
processes. The tryptophan C-mannosyltransferase (CMT) enzymes that install
the modification attach a mannose to the first tryptophan of WxxW/C sequons in
nascent polypeptide chains by an unknown mechanism. Here, we report
cryogenic-electron microscopy structures of Caenorhabditis elegans CMT in four
key states: apo, acceptor peptide-bound, donor-substrate analog-bound and as a
trapped ternary complex with both peptide and a donor-substrate mimic bound.
The structures indicate how the C-mannosylation sequon is recognized by this
CMT and its paralogs, and how sequon binding triggers conformational activation
of the donor substrate: a process relevant to all glycosyltransferase C
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superfamily enzymes. Our structural data further indicate that the CMTs adopt an
unprecedented electrophilic aromatic substitution mechanism to enable the
C-glycosylation of proteins. These results afford opportunities for understanding
human disease and therapeutic targeting of specific CMT paralogs.”

e. Rationale: “Cryo-EM structural characterization indicates how the
C-mannosylation sequon is recognized by this CMT and its paralogs, and how
sequon binding triggers conformational activation of the donor substrate: a
process relevant to all glycosyltransferase C superfamily enzymes. Novel
electrophilic aromatic substitution mechanism which allows for the glycosylation
to take place.”

14.Chemokine CXCL4 interactions with extracellular matrix proteoglycans
mediate widespread immune cell recruitment independent of chemokine
receptors
a. Anna L. Gray, Richard Karlsson, Abigail R.E. Roberts, ..., Ralf P. Richter,

Rebecca L. Miller, Douglas P. Dyer
b. Cell Rep. 2023 Jan 5;42(1):111930.
c. https://pubmed.ncbi.nlm.nih.gov/36640356/
d. “Leukocyte recruitment from the vasculature into tissues is a crucial component

of the immune system but is also key to inflammatory disease. Chemokines are
central to this process but have yet to be therapeutically targeted during
inflammation due to a lack of mechanistic understanding. Specifically, CXCL4
(Platelet Factor 4, PF4) has no established receptor that explains its function.
Here, we use biophysical, in vitro, and in vivo techniques to determine the
mechanism underlying CXCL4-mediated leukocyte recruitment. We demonstrate
that CXCL4 binds to glycosaminoglycan (GAG) sugars on proteoglycans within
the endothelial extracellular matrix, resulting in increased adhesion of leukocytes
to the vasculature, increased vascular permeability, and non-specific recruitment
of a range of leukocytes. Furthermore, GAG sulfation confers selectivity onto
chemokine localization. These findings present mechanistic insights into
chemokine biology and provide future therapeutic targets.”

e. Rationale: “Leukocyte recruitment from the vasculature into tissues is a crucial
component of the immune system but is also key to inflammatory disease.
Chemokines are central to this process but have yet to be therapeutically
targeted during inflammation due to a lack of mechanistic understanding.
Specifically, CXCL4 (Platelet Factor 4, PF4) has no established receptor that
explains its function. Gray et al.  use biophysical, in vitro, and in vivo techniques
to determine the mechanism underlying CXCL4-mediated leukocyte recruitment.
They demonstrate that CXCL4 binds to glycosaminoglycan (GAG) sugars on
proteoglycans within the endothelial extracellular matrix, resulting in increased
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adhesion of leukocytes to the vasculature, increased vascular permeability, and
non-specific recruitment of a range of leukocytes. Furthermore, GAG sulfation
confers selectivity onto chemokine localization. These findings present
mechanistic insights into chemokine biology and provide future therapeutic
targets.”

15.Perturbation of placental protein glycosylation by endoplasmic reticulum
stress promotes maladaptation of maternal hepatic glucose metabolism
a. Hong Wa Yung, Xiaohui Zhao, Luke Glover, Charlotte Burrin, Poh-Choo Pang,

Carolyn J.P. Jones, Carolyn Gill, Kate Duhig, Matts Olovsson, Lucy C. Chappell,
Stuart M. Haslam, Anne Dell, Graham J. Burton, D. Stephen Charnock-Jones

b. iScience
c. https://www.cell.com/iscience/fulltext/S2589-0042(22)02184-8
d. “Placental hormones orchestrate maternal metabolic adaptations to support

pregnancy. We hypothesized that placental ER stress, which characterizes
early-onset pre-eclampsia (ePE), compromises glycosylation, reducing hormone
bioactivity and these maladaptations predispose the mother to metabolic disease
in later life. We demonstrate ER stress reduces the complexity and sialylation of
trophoblast protein N-glycosylation, while aberrant glycosylation of vascular
endothelial growth factor reduced its bioactivity. ER stress alters the expression
of 66 of the 146 genes annotated with “protein glycosylation” and reduces the
expression of sialyltransferases. Using mouse placental explants, we show ER
stress promotes the secretion of mis-glycosylated glycoproteins. Pregnant mice
carrying placentas with junctional zone-specific ER stress have reduced blood
glucose, anomalous hepatic glucose metabolism, increased cellular stress and
elevated DNA methyltransferase 3A. Using pregnancy-specific glycoproteins as a
readout, we also demonstrate aberrant glycosylation of placental proteins in
women with ePE, thus providing a mechanistic link between ePE and
subsequent maternal metabolic disorders.”

e. Rationale: ”Suggests novel link between placental ER stress and maternal
substrate metabolism”

16.ST6GAL1 inhibits metastasis of hepatocellular carcinoma via modulating
sialylation of MCAM on cell surface
a. Xia Zou # 1 2, Jishun Lu # 1, Yao Deng # 1, Qiannan Liu 1, Xialin Yan 3, Yalu Cui 1, Xiao

Xiao 4, Meng Fang 5, Fang Yang 1, Hiromichi Sawaki 6, Takashi Sato 2 6, Binbin Tan
1 2, Xiaoyan Lu 1, Bo Feng 3, Atsushi Kuno 2 6, Hisashi Narimatsu 2 6, Chunfang Gao
4, Yan Zhang 7 8

b. Oncogene. 2022 Dec 17.
c. https://pubmed.ncbi.nlm.nih.gov/36528750/
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d. “The poor prognosis of hepatocellular carcinoma (HCC) is mainly because of its
high rate of metastasis. Thus, elucidation of the molecular mechanisms
underlying HCC metastasis is of great significance. Glycosylation is an important
post-translational modification that is closely associated with tumor progression.
Altered glycosylation including the altered sialylation resulting from aberrant
expression of β-galactoside α2,6 sialyltransferase 1 (ST6GAL1) has long been
considered as an important feature of cancer cells. However, there is limited
information on the roles of ST6GAL1 and α2,6 sialylation in HCC metastasis.
Here, we found that ST6GAL1 and α2,6 sialylation were negatively correlated
with the metastatic potentials of HCC cells. Moreover, ST6GAL1 overexpression
inhibited migration and invasion of HCC cells in vitro and suppressed HCC
metastasis in vivo. Using a metabolic labeling-based glycoproteomic strategy, we
identified a list of sialylated proteins that may be regulated by ST6GAL1. In
particular, an increase in α2,6 sialylation of melanoma cell adhesion molecule
(MCAM) inhibited its interaction with galectin-3 and decreased its expression on
cell surface. In vitro and in vivo analysis showed that ST6GAL1 exerted its
function in HCC metastasis by regulating MCAM expression. Finally, we found
the relative intensity of sialylated MCAM was negatively correlated with tumor
malignancy in HCC patients. Taken together, these results demonstrate that
ST6GAL1 may be an HCC metastasis suppressor by affecting sialylation of
MCAM on cell surface, which provides a novel insight into the roles of ST6GAL1
in HCC progression and supports the functional complexity of ST6GAL1 in a
cancer type- and tissue type-specific manner.”

e. Rationale: “Altered glycosylation is a universal characteristic of malignant
transformation in many cancers. However, the roles of glycosyltransferases in
tumor progression and metastasis are still not well-known. I thought it is
interesting to learn more about a novel insight into the mechanistic role of
sialytransferase ST6GAL1 in tumor malignancy.”

17.N-glycosylation modulates enzymatic activity of Trypanosoma congolense
trans-sialidase
a. Jana Rosenau 1, Isabell Louise Grothaus 2, Yikun Yang 1, Nilima Dinesh Kumar 1,

Lucio Colombi Ciacchi 3, Sørge Kelm 1, Mario Waespy 4

b. J Biol Chem. 2022 Oct;298(10):102403.
c. https://pubmed.ncbi.nlm.nih.gov/35995210/
d. “Trypanosomes cause the devastating disease trypanosomiasis, in which the

action of trans-sialidase (TS) enzymes harbored on their surface is a key
virulence factor. TS enzymes are N-glycosylated, but the biological functions of
their glycans have remained elusive. In this study, we investigated the influence
of N-glycans on the enzymatic activity and structural stability of TconTS1, a
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recombinant TS from the African parasite Trypanosoma congolense. We
expressed the enzyme in Chinese hamster ovary Lec1 cells, which produce
high-mannose type N-glycans similar to the TS N-glycosylation pattern in vivo.
Our MALDI-TOF mass spectrometry data revealed that up to eight putative
N-glycosylation sites were glycosylated. In addition, we determined that N-glycan
removal via endoglycosidase Hf treatment of TconTS1 led to a decrease in
substrate affinity relative to the untreated enzyme but had no impact on the
conversion rate. Furthermore, we observed no changes in secondary structure
elements of hypoglycosylated TconTS1 in CD experiments. Finally, our molecular
dynamics simulations provided evidence for interactions between
monosaccharide units of the highly flexible N-glycans and some conserved
amino acids located at the catalytic site. These interactions led to conformational
changes, possibly enhancing substrate accessibility and enzyme-substrate
complex stability. The here-observed modulation of catalytic activity via
N-glycans represents a so-far-unknown structure-function relationship potentially
inherent in several members of the TS enzyme family.”

e. Rationale: “This paper presents something I have not seen often discussed in
this journal club - the glycosylation of eukaryotic pathogens. Trypanosomes take
advantage of human glycosylation - specifically the use of Neu5Ac as a form of
"self"-recognition - using their trans-sialidase (TconTS). However, the structure,
stability, and function of TconTS is itself affected by the presence of N-glycans,
presenting an interesting look at the interplay between host and pathogen
glycobiology. “


