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1. Capture and neutralization of SARS-CoV-2 and
influenza virus by algae-derived lectins with high-
mannose and core fucose specificities
(B> /—Z2BLVa773—-2BEREETS
SRFEHRL 7 F 2L B SARS-CoV-2 5L U1 >
TILI AL ZDFER & PHRIT)

Tanuza Nazumul
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Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2) is an enveloped virus with bearing
surface (S) proteins on its surface. S proteins are
predicted to have 22 N-glycosylation sites and at
least two O-glycosylation sites, and the attached
N-glycans have been confirmed to be both the
complex and high-mannose (HM) types. Our study
focused mainly on glycan-binding proteins and
lectins that target glycans and could serve as viral
growth inhibitors and diagnostic tools. With this
study, we report that algal-derived lectins’
neutralizing and trapping activity against SARS-
CoV-2.

We have isolated and analyzed nine different
types of lectins from marine algae and have shown
that lectins from algae have unique molecular
structures and carbohydrate-binding specificities
that differ from those of known lectins from other
groups of organisms.

The SARS-CoV-2/]JP/Hiroshima-46059T /2020
strain was grown in VeroE6/TMPRSS2 cells and
used as the experimental virus. All experiments
using infectious SARS-CoV-2 were performed under
Biosafety Level 3 (BSL3) containment measures at
the P3 experiment facility of Hiroshima University.

Seven of the nine algal lectins used in this study
bind specifically to HM-type N-glycans; one binds
weakly to complex-type N-glycans in addition to
HM-type N-glycans; another one binds to the
complex-type N-glycan core fucose.

To see the binding capacity of Lectins with SARS-

CoV-2, we performed a Column Binding experiment
and we found that three of them (OAA, KAA-1 &
HypninA-2) can bind with SARS-CoV-2.

Next, we performed the neutralization test of nine
lectins against SARS-CoV-2, and three of them
(KAA-1, ESA-2& HypninA-2) showed neutralization
activity.

To evaluate the neutralizing ability of these
specific glycans, competition experiments using
foreign glycoproteins were conducted. Results
showed that these lectins neutralize the virus via
HM-type glycans (KAA-1 and ESA-2) or core
fucose-type glycans (HypninA-2).

Enriched SARS-CoV-2 was treated with three
lectins, OAA, KAA-1, and HypninA-2, and observed
under an electron microscope. The virus particles
were dispersed in the micrographs of lectin-
untreated SARS-CoV-2, but in the lectin-treated
samples, the virus particles were aggregated.

Based on the above, the neutralization of SARS-
CoV-2 by lectins is thought to occur because factors
such as the molecular weight of lectins, the number
of binding sites, and the position of the sugar chains
on the S protein to which lectins bind are related,
causing steric hindrance of the S protein and viral

aggregation.

2. Treatment Outcomes in the Baerveldt
Trabeculectomy Comparison Study on
Neovascular Glaucoma
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3. Resting-state functional connectivity disruption
between the left and right pallidum as a biomarker
for subthreshold depression
(BMET > 2DONA v —H—IZB B EAAERK
BIOLEIFREEEREREE)
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4. Descending thoracic aortic repair outcomes for
chronic aortic dissection: a single-centre
experience
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5. Peripheral T cell profiling reveals downregulated
exhaustion marker and increased diversity in
lymphedema post-lymphatic venous anastomosis
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6. Intestinal overgrowth of Candida albicans
exacerbates bleomycin-induced pulmonary fibrosis
in mice with dysbiosis
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7 . Selective activation of PPARa maintains
thermogenic capacity of beige adipocytes
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8. Residual risk of mother-to-child transmission of
HBV despite timely Hepatitis B vaccination: a
major challenge to eliminate hepatitis B infection
in Cambodia
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IV ZERICE T BB EER)
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Background: Cambodia has paucity of information
on hepatitis B virus (HBV) mother-to-child
transmission (MTCT). This study aimed to
investigate the prevalence of HBV infection among
pregnant women and to ascertain if MTCT of HBV
is occurring in Cambodia.

Methods: This longitudinal study conducted in
three hospitals in Siem Reap, Cambodia, from
February 2020 to December 2021 had two parts.
Study-1 screened HBsAg among pregnant women,
while study-2 followed up all babies of HBsAg-
positive and one-fourth of HBsAg-negative mothers.
Serum or dried blood spot (DBS) samples were
collected for HBV sero-marker detection, viral load
quantification, and genotype identification.

Results: Out of 1,565 pregnant women screened,
43% (67/1,565) were HBsAg-positive. Among them,
41.8% (28/67) were HBeAg-positive and 28.4%
(19/67) had high viral load (>10° copies/mL).
Genotype C was predominant (68.9%), followed by
genotype B (31.1%). Despite fully vaccination, one of
35 babies born to HBsAg-positive mothers tested



positive for HBsAg at 6 months old, resulting in 2.9%
risk of MTCT.

Conclusion: This study revealed a 4.3% prevalence
of HBV infection among pregnant women and
remaining risk of HBV MTCT in Cambodia. In
addition to HepB vaccination, universal HBsAg
screening and linkage to antiviral prophylaxis among

pregnant women in Cambodia should be considered.

9. Diagnosis of gastritis and identification of
gastric cancer risk, based on serological gastritis
markers and endoscopic findings
(MEFHIRE E NBRBERBICE DS BRLHCE
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10. Anti-tumor necrosis factor-alpha monoclonal
antibody suppresses colorectal cancer growth in
an orthotopic transplant mouse model
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11. Impact of Lipoprotein (a) on Long-Term
Outcomes in Patients With Acute Myocardial
Infarction
(2O EFEZEICH 1T B Lipoprotein (a) O EEAF
BICEZZRE)
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Background: Lipoprotein (a) (Lp (a)) is a
complex circulating lipoprotein; increasing evidence
has demonstrated its role as a risk factor for
atherosclerotic cardiovascular disease.

Methods and Results: This study aimed to
investigate the influence of Lp (a) on long-term
outcomes after acute myocardial infarction (AMI).
Between January 2015 and January 2018, we
enrolled 262 AMI patients who had available Lp (a)
data. These patients were divided into two groups
according to Lp (a) levels into high Lp (a) (=32
mg/dL: n=76) and low Lp (a) (<32 mg/dL: n=186)
groups. The primary endpoint was major adverse
cardiac events (MACE), which was defined as a
composite of cardiac death, non-fatal myocardial
infarction, and readmission for heart failure.
Multivariate Cox regression analysis was performed
to identify the predictors of MACE. The incidence of
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MACE was significantly higher in the high Lp (a)
group than in the low Lp (a) group (32.8% vs 19.6%,
p=0.004). Multivariate analysis showed that an Lp(a)
level of >32 mg/dL was an independent predictor of
MACE (HR 2.84, 95%CI 1.25-6.60, p=0.013).

Conclusions: High Lp (a) levels are associated
with worse long-term outcomes after AMIL Lp (a)
may be useful for stratifying the risk of long-term
MACE after AML

12. Comparison of the mechanical properties and
mechanical damages to tendon tissue in three
suspensory fixation techniques
(3 D suspensory fixation device @ By 4514
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13. The Subchondral Bone Condition During
Microfracture Affects the Repair of the
Osteochondral Unit in the Cartilage Defect in the

Rat Model
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14. High-fat diet-induced obesity accelerates the
progression of spontaneous osteoarthritis in
Senescence-Accelerated Mouse Prone 8
(SAMPS8)
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Objectives: Aging and obesity are major risk
factors for osteoarthritis (OA), a widespread disease
currently lacking efficient treatments. Senescence-
accelerated mouse prone 8 (SAMPS8) display early-
onset aging phenotypes, including OA. This study
investigates the impacts of high-fat diet (HFD)



-induced obesity on OA development in SAMPS.

Methods: SAMPS at five weeks were fed either a
normal chow diet or an HFD for ten weeks to induce
obesity. Parameters related to obesity, liver function,
and lipid and glucose metabolism were analyzed. At
14 weeks of age, knee joint pathology, bone mineral
density, and muscle strength were assessed.
Immunohistochemistry and TUNEL staining were
performed to evaluate markers for cartilage
degeneration and chondrocyte apoptosis.

Results: At 14 weeks of age, HFD-induced obesity
increased liver and adipose tissue inflammation in
SAMP8 without further exacerbating diabetes.
Histological scoring revealed aggravated cartilage,
menisci deterioration, and synovitis, while no further
loss of bone mineral density or muscle strength was
observed. Increased chondrocyte apoptosis was
detected in knee joints following HFD feeding.

Conclusions: Ten weeks of HFD feeding promotes
spontaneous OA progression in 14-week-old SAMPS,
potentially via liver damage subsequent chondrocyte
apoptosis. This aging-obese mouse model may prove
valuable for further exploration of spontaneous OA

pathophysiology.

15. Identification of protein kinase C domains
involved in its translocation induced by propofol
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17. Heterophile carbohydrate antigen
N-glycolylneuraminic acid as a potential biomarker
in patients with hepatocellular carcinoma
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