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Morris water maze: a versatile and pertinent tool for assessing spatial learning
=T ool 0 4= 0o To o VPP PRSP 264-280

Muhammad Zulfadhli OTHMAN", Zurina HASSAN? and Ahmad Tarmizi CHE HAS"

Department of Neurosciences, School of Medical Sciences Universiti Sains Malaysia, Kampus
Kesihatan, Kubang Kerian, 16150 Kota Bharu, Kelantan, Malaysia, ?Centre for Drug Research,
Universiti Sains Malaysia, 11800, Penang, Malaysia

Since its development about 40 years ago (1981-2021), Morris water maze has turned into a
very popular tool for assessing spatial learning and memory. Its many advantages have ensured its
pertinence to date. These include its effectiveness in evaluating hippocampal-dependent learning
and memory, exemption from motivational differences across diverse experimental manipulations,
reliability in various cross-species studies, and adaptability to many experimental conditions with
various test protocols. Nonetheless, throughout its establishment, several experimental and analysis
loopholes have galvanized researchers to assess ways in which it could be improved and adapted
to fill this gap. Therefore, in this review, we briefly summarize these developments since the early
years of its establishment through to the most recent advancements in computerized analysis, offering
more comprehensive analysis paradigms. In addition, we discuss the adaptability of the Morris
water maze across different test versions and analysis paradigms, providing suggestions with regard
to the best paradigms for particular experimental conditions. Hence, the proper selection of the
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experimental protocols, analysis paradigms, and consideration of the assay’s limitations should be
carefully considered. Given that appropriate measures are taken, with various adaptations made, the
Morris water maze will likely remain a relevant tool to assess the mechanisms of spatial learning and

memory.
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MicroRNA-363-3p/sphingosine-1-phosphate receptor 1 axis inhibits
sepsis-induced acute lung injury via the inactivation of nuclear factor
kappa-B ligand SIgNaliNg..........c.ueeeiiiiiiiiiei e 305-315

Shishuai MENG", Kai KANG", Dongsheng FEI", Songlin YANG", Shangha PAN?,
Kaijiang YU?*® and Mingyan ZHAQ"

Department of Intensive Care Unit, The First Affiliated Hospital of Harbin Medical University, No.
23 Youzheng Street, Harbin, Heilongjiang, 150001, P.R. China, ?Key Laboratory of Hepatosplenic
Surgery, Ministry of Education, The First Affiliated Hospital of Harbin Medical University, No.

23 Youzheng Street, Harbin, Heilongjiang, 150001, P.R. China, 9The Cell Transplantation Key
Laboratory of National Health Commission, No. 23 Youzheng Street, Harbin, Heilongjiang, 150001,
P.R. China

Infection-associated inflammation and coagulation are critical pathologies in sepsis-induced
acute lung injury (ALI). This study aimed to investigate the effects of microRNA-363-3p (miR-363-
3p) on sepsis-induced ALI and explore the underlying mechanisms. A cecal ligation and puncture-
induced septic mouse model was established. The results of this study suggested that miR-363-3p
was highly expressed in lung tissues of septic mice. Knockdown of miR-363-3p attenuated sepsis-
induced histopathological damage, the inflammation response and oxidative stress in lung tissues.
Furthermore, knockdown of miR-363-3p reduced the formation of platelet-derived microparticles
and thrombin generation in blood samples of septic mice. Downregulation of miR-363-3p suppressed
sphingosine-1-phosphate receptor 1 (S1PR1) expression in lung tissues and subsequently inactivated
the nuclear factor kappa-B ligand (NF-«B) signaling. A luciferase reporter assay confirmed that miR-
363-3p directly targeted the 3’-untranslated region of the mouse SIpr! mRNA. Collectively, our study
suggests that inactivation of NF-«xB signaling is involved in the miR-363-3p/S1PR1 axis-mediated
protective effect on septic ALI.

Organoid technology and lung injury mouse models evaluating effects of
hydroxychloroquine on lung epithelial regeneration................ccccoiiees 316-328
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Department of Basic Medicine, Haihe Clinical School, Tianjin Medical University, No. 890 Jingu
Road, Shuanggang Town, Jinnan District, Tianjin 300350, P.R. China, 2)Department of Basic
Medicine, Haihe Hospital, Tianjin University, No. 890 Jingu Road, Shuanggang Town, Jinnan
District, Tianjin 300350, P.R. China, ®Key Research Laboratory for Infectious Disease Prevention
for State Administration of Traditional Chinese Medicine, Tianjin Institute of Respiratory Diseases,
No. 890 Jingu Road, Shuanggang Town, Jinnan District, Tianjin 300350, P.R. China, 4)Department
of Pulmonary and Critical Care Medicine, Tianjin Baodi Hospital, Baodi Clinical College of Tianjin
Medical University, No. 8 Guangchuan Road, Baodi District, Tianjin 300350, P.R. China, ®Tianjin
Key Laboratory of Lung Regenerative Medicine, No. 890, Jingu Road, Shuanggang Town, Jinnan
District, Tianjin 300350, P.R. China

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) damages lung epithelial stem/
progenitor cells. Ideal anti-SARS-CoV-2 drug candidates should be screened to prevent secondary
injury to the lungs. Here, we propose that in vitro three-dimensional organoid and lung injury repair
mouse models are powerful models for the screening antiviral drugs. Lung epithelial progenitor
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cells, including airway club cells and alveolar type 2 (AT2) cells, were co-cultured with supportive
fibroblast cells in transwell inserts. The organoid model was used to evaluate the possible effects
of hydroxychloroquine, which is administered as a symptomatic therapy to the coronavirus disease
2019 (COVID-19) patients, on the function of mouse lung stem/progenitor cells. Hydroxychloroquine
was observed to promote the self-renewal of club cells and differentiation of ciliated and goblet
cells in vitro. Additionally, it inhibited the self-renewal ability of AT2 cells in vitro. Naphthalene- or
bleomycin-induced lung injury repair mouse models were used to investigate the in vivo effects of
hydroxychloroquine on the regeneration of club and AT2 cells, respectively. The naphthalene model
indicated that the proliferative ability and differentiation potential of club cells were unaffected in
the presence of hydroxychloroquine. The bleomycin model suggested that hydroxychloroquine had
a limited effect on the proliferation and differentiation abilities of AT2 cells. These findings suggest
that hydroxychloroquine has limited effects on the regenerative ability of epithelial stem/progenitor
cells. Thus, stem/progenitor cell-derived organoid technology and lung epithelial injury repair mouse
models provide a powerful platform for drug screening, which could possibly help end the pandemic.
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Pharmacy, Tianjin Medical University General Hospital Airport Hospital, No. 85, East Sixth Road,
Airport Economic Zone, Tianjin, 300308, P.R. China, 3)Department of Pharmacy, General Hospital,
Tianjin Medical University, No. 154, Anshan Road, Heping District, Tianjin, 300052, P.R. China,
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Road, Haikou, 570100, P.R. China, ®Department of Pharmacy, The Second Affiliated Hospital of
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Traumatic brain injury (TBI) is one of the leading causes of mortality and morbidity worldwide.
Tools available for diagnosis and therapy are limited. Small extracellular vesicle (SEV) microRNAs
(miRNAs) play an important role in TBI disease progression. This study aimed to investigate the
alterations in SEV miRNAs expression in the mouse brain extracellular space after TBI. Twenty-four
C57BL/6J mice were randomly divided into two groups (12/group). The TBI group was subjected to
all surgical procedures and fluid percussion injury (FPI). The sham group only underwent surgery.
Brain specimens were collected 3 h after TBI/sham. The brain sEV were isolated. Differentially
expressed miRNAs were identified. A total of 50 miRNAs were observed to be differentially
expressed (fold change >1.5 and P<0.05) after TBI, including 5 upregulated and 45 downregulated.
The major enriched Gene Ontology terms were metabolic processes, cell, intracellular, organelle,
cytoplasm, axon, binding, protein kinase activity, protein binding, and protein dimerization activity.
The KEGG pathway analysis predicted that the pathways affected by the variation of miRNAs in
sEVs after TBI included the Wnt signaling pathway and NF-kB signaling pathway. The changes in
five miRNAs were confirmed by qRT-PCR. In conclusion, this study demonstrated the differential
expression of a series of miRNAs in brain sEV after TBI, which might be correlated with post-TBI
physiological and pathological processes. The findings might also provide novel targets for further
investigating the molecular mechanisms underlying TBI and potential therapeutic interventions.
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Inhibition of Kruppel-like factor 7 attenuates cell proliferation and inflammation of
fibroblast-like synoviocytes in rheumatoid arthritis through nuclear factor kB
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Department of Cardiology, Hebei General Hospital, No. 348, Heping West Road, Hebei, Shijiazhuang,
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Rheumatoid arthritis (RA) is an autoimmune disease, which can lead to joint inflammation and
progressive joint destruction. Kruppel-like factor 7 (KLF7) is the member of KLF family and plays
an important role in multiple biological progresses. However, its precise roles in RA have not been
described. Present study aimed to investigate the role of KLF7 in RA-fibroblast-like synoviocytes (FLSs).
Data showed that KLF7 expression was obviously upregulated in synovial tissues of rats with adjuvant-
induced arthritis. Functional studies demonstrated that the loss of KLF7 may suppress cell proliferation
and the expression of pro-inflammatory factors (IL-6, IL-1pB, IL-17A) and matrix metalloproteinase
(MMP-1, MMP-3, MMP-13) in FLSs through the inhibition of phosphorylation of nuclear factor
kB (NF-kB) p65 and JNK. We further showed that miR-9a-5p specifically interacts with KLF7 to
negatively regulate the expression of KLF7 in RA-FLSs. Taken together, our results demonstrated that
KLF7 which targeted by miR-9a-5p might participate in the pathogenesis of RA by promoting cell
proliferation, pro-inflammatory cytokine release and MMP expression through the activation of NF-kB
and JNK pathways in RA-FLSs. Hence, KLF7 could be a novel target for RA therapy.
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Retinal Src homology region 2-containing protein tyrosine phosphatase 2 silencing
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Diabetic retinopathy (DR) is the prevalent microvascular complication of diabetes mellitus (DM),
and it may lead to permanent blindness. The previous publication has indicated that both inflammatory
response and oxidative stress are critical factors involved in DR progression, however, the accurate
regulatory mechanism remains to be revealed. Src homology region 2 (SH2)-containing protein
tyrosine phosphatase 2 (SHP2), a member of the protein tyrosine phosphatase family, was reported
to play a role in diabetic nephropathy, whereas its function in DR was unknown and required further
exploration. The level of phosphorylated, not the total, SHP2 increased in the retinas of rats with
streptozotocin injection-induced DM. Further, the intravitreal injection of SHP2 shRNA lentivirus
alleviated retinal pathological changes, and inhibited inflammatory response and oxidative stress,
which were accompanied with Yes-associated protein 1 (YAP1) deactivation in DR rats. Additional
co-immunoprecipitation results confirmed the interaction of SHP2 and YAP1. Collectively, our data
preliminarily show that DR amelioration-induced by SHP2 inhibition in rats may attribute to the
deactivation of YAP1 pathway.
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