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Infectious Diseases

1%

¥ Transformer-based deep learning enables improved B-cell epitope prediction in
parasitic pathogens: A proof-of-concept study on Fasciola hepatica

f£3: Hu, RS (Hu, Rui-Si); Gu, K (Gu, Kui); Ehsan, M (Ehsan, Muhammad); Raza,
SHA (Raza, Sayed Haidar Abbas); Wang, CR (Wang, Chun-Ren)

SKIEH RA: PLOS NEGLECTED TROPICAL DISEASES #: 19 #i: 4

CERS: e0012985 DOI: 10.1371/journal.pntd.0012985

Published Date: 2025 APR

Web of Science #%.OEHEFH "MK 0

BEIBKR AT 0

HE: Background The identification of B-cell epitopes (BCEs) is fundamental to
advancing epitope-based vaccine design, therapeutic antibody development, and
diagnostics, such as in neglected tropical diseases caused by parasitic pathogens.
However, the structural complexity of parasite antigens and the high cost of
experimental validation present certain challenges. Advances in Artificial Intelligence
(AD-driven protein engineering, particularly through machine learning and deep
learning, offer efficient solutions to enhance prediction accuracy and reduce
experimental costs.Methodology/Principal findings Here, we present
deepBCE-Parasite, a Transformer-based deep learning model designed to predict
linear BCEs from peptide sequences. By leveraging a state-of-the-art self-attention
mechanism, the model achieved remarkable predictive performance, achieving an
accuracy of approximately 81% and an AUC of 0.90 in both 10-fold cross-validation
and independent testing. Comparative analyses against 12 handcrafted features and
four conventional machine learning algorithms (GNB, SVM, RF, and LGBM)
highlighted the superior predictive power of the model. As a case study,
deepBCE-Parasite predicted eight BCEs from the leucine aminopeptidase (LAP)
protein in Fasciola hepatica proteomic data. Dot-blot immunoassays confirmed the
specific binding of seven synthetic peptides to positive sera, validating their IgG
reactivity and demonstrating the model's efficacy in BCE
prediction.Conclusions/Significance deepBCE-Parasite demonstrates excellent
performance in predicting BCEs across diverse parasitic pathogens, offering a
valuable tool for advancing the design of epitope-based vaccines, antibodies, and
diagnostic applications in parasitology.

ANEE: WOS:001479256400003
SCERZERY: Article

Hudik: [Hu, Rui-Si] Sichuan Univ Arts & Sci, Sch Hith & Wellness Ind, Dazhou,
Sichuan, Peoples R China.

[Hu, Rui-Si] Sichuan Univ-Arts & Sci, Sch Med, Dazhou, Sichuan, Peoples R China.
[Hu, Rui-Si] Sichuan Univ Arts & Sci, Key Lab Intelligent Med & Hith Data Sci, Dazhou,
Sichuan, Peoples R China.



[Gu, Kui] Chongging Univ Technol, Sch Pharm & Bioengn, Chongqging, Peoples R
China.

[Ehsan, Muhammad] Islamia Univ Bahawalpur, Fac Vet & Anim Sci, Dept Parasitol,
Punjab, Pakistan.

[Raza, Sayed Haidar Abbas] Sun Yat Sen Univ, Sch Life Sci, State Key Lab
Biocontrol, Guangzhou, Guangdong, Peoples R China.

[Wang, Chun-Ren] Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet Med, Dagqing,
Heilongjiang, Peoples R China.

BIES #lk: Gu, K (i #ffE#), Chongqging Univ Technol, Sch Pharm & Bioengn,
Chongqing, Peoples R China.

Wang, CR (i iflff#), Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet Med, Daging,
Heilongjiang, Peoples R China.

B Wbk : gukui0404@cqut.edu.cn; chunrenwang@sohu.com

Affiliations: Sichuan University of Arts & Science; Sichuan University of Arts &
Science; Sichuan University of Arts & Science; Chongqing University of Technology;
Islamia University of Bahawalpur; Sun Yat Sen University; Heilongjiang Bayi
Agricultural University

WFF 5 | Infectious Diseases; Parasitology; Tropical Medicine

i H#9: 2025-06-11

Life Sciences & Biomedicine - Other Topics

1%
¥ Epibrassinolide Induces Apoptosis and Inhibits the Migration of Gastric Cancer
AGS Cells by Regulating Reactive Oxygen Species-Mediated Signaling Pathways

f£3%: Wang, C (Wang, Chang); Zhang, Z (Zhang, Zhi); Sun, W (Sun, Wei); Quan, Q
(Quan, Quan); Hou, WS (Hou, Wenshuang); Jin, CH (Jin, Chenghao)

RIFHARY: BIOCELL #: 49 Hi: 3 TH: 465-482

DOI: 10.32604/biocell.2025.062155 Published Date: 2025

Web of Science #%.OEHEFH "H3IHK": 0

BWEIBKR AT 0

FE: Objectives: Epibrassinolide (EBR) is a steroid hormone with anti-tumor
properties. Nevertheless, its potential to inhibit gastric cancer (GC) cells remains
unknown. The aim of this research was to examine the effects of EBR on GC cells and
to investigate the specific mechanism of EBR. Methods: A cell counting kit-8 (CCK-8)
assay was utilized to determine cell survival rates. The investigation of apoptosis, cell
cycle progression, and reactive oxygen species (ROS) levels was performed using
flow cytometry. To detect cell migration, a wound-healing assay was performed on
AGS cells. Furthermore, western blotting assay was utilized to determine protein
expression levels. Results: The CCK-8 assay demonstrated that EBR reduced the
survival rates of AGS, KATO-3, and MKN-45 cells, while causing only minor toxicity to
normal cells. The apoptosis assay indicated that EBR induced AGS cell apoptosis
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through a mitochondria-mediated pathway. Western blotting results demonstrated that
EBR induced AGS cell apoptosis via mitogen-activated protein kinase (MAPK)/signal
transducer and activator of transcription 3 (STAT3)/nuclear factor kappa B (NF-kappa
B) signaling pathway. Further, after treating AGS cells with EBR, the accumulation of
intracellular ROS markedly increased. EBR also induced G2/M phase cell cycle arrest
in AGS cells by downregulating phospho-protein kinase B (p-AKT), cyclin-dependent
kinase 1/2 (CDK1/2), and cyclin B1 expression levels, while simultaneously
upregulating p21 and p27 expression levels. EBR inhibited AGS cell migration by
downregulating p-AKT, phosphorylated-glycogen synthase kinase 3(3 (p-GSK-3(3),
and beta-catenin expression levels and upregulating E-cadherin expression levels.
However, these effects were reversed by pretreatment with N-acetylcysteine (NAC).
Conclusion: EBR regulates AGS cells by inducing apoptosis and G2/M phase arrest,
while also inhibiting cell migration, all of which are mediated through ROS-mediated
signaling pathways. Ultimately, these effects suggest a significant role for EBR in
regulating cellular processes within AGS cells.

A5 WOS:001465555200001

SCHRZEEL: Article

Huht: [Wang, Chang; Zhang, Zhi; Sun, Wei; Jin, Chenghao] Heilongjiang Bayi Agr
Univ, Coll Food Sci, Dept Food Sci & Engn, Daqing 163319, Peoples R China.
[Wang, Chang] Minist Agr, Agr Prod & Proc Prod Supervis & Testing Ctr, Daqing
163319, Peoples R China.

[Quan, Quan; Hou, Wenshuang; Jin, Chenghao] Heilongjiang Bayi Agr Univ, Coll Life
Sci & Technol, Dept Biochem & Mol Biol, Daqing 163319, Peoples R China.

[Jin, Chenghao] Natl Coarse Cereals Engn Res Ctr, Daqging 163319, Peoples R China.
B REE Hudk: Jin, CH (3EiR{/E#), Heilongjiang Bayi Agr Univ, Coll Food Sci, Dept
Food Sci & Engn, Daging 163319, Peoples R China.

Jin, CH (@ #/E3), Heilongjiang Bayi Agr Univ, Coll Life Sci & Technol, Dept Biochem
& Mol Biol, Daging 163319, Peoples R China.

Jin, CH (J#i{E#), Natl Coarse Cereals Engn Res Ctr, Daging 163319, Peoples R
China.

B FHE 4k jinchenghao3727@byau.edu.cn

Affiliations: Heilongjiang Bayi Agricultural University; Ministry of Agriculture & Rural
Affairs; Heilongjiang Bayi Agricultural University

BF5¢ 5 | Life Sciences & Biomedicine - Other Topics

S H#H: 2025-06-11

Agriculture

£ 1%

F8: CaCl?*chitosan treatment inhibits softening and quality decline in postharvest
raspberry fruit during cold storage by regulating cell wall and antioxidation
metabolisms



fE2&: Sun, HJ (Sun, Huajun); Liu, Y (Liu, Ying); Cui, FZ (Cui, Fangzheng); Qian, LL
(Qian, Lili); Zhu, SJ (Zhu, Sijing); Li, Y (Li, Yue)

SRR hk®): POSTHARVEST BIOLOGY AND TECHNOLOGY #: 227

MER5: 113604 DOI: 10.1016/j.postharvbio.2025.113604

Published Date: 2025 SEP

Web of Science Z-DAEFH "H5IHIK": 0

BIIPRET: 0

#Z: The rapid quality decline in raspberry fruits significantly reduces their marketing
potential. Herein, the effects of calcium chloride (CaCl2) and chitosan (CTS)
composite coating on the softening and quality of raspberries were investigated. The
firmness, titratable acid, soluble solid, total phenolic, and flavonoid contents of
raspberry fruits treated with CaCI2+CTS were higher than those of untreated
raspberry fruits. CaCI2+CTS delayed the degradation of cell wall components by
reducing the activity of cell wall-modifying enzymes. The CaCI2+CTS treatment
inhibited O2 center dot-, H202, and malondialdehyde accumulation by improving the
superoxide dismutase, catalase, and ascorbate peroxidase activities, increased the
total contents of antioxidant substances such as phenols, flavonoids, and
anthocyanins, and mitigated oxidative damage during postharvest storage.
CaCl2+CTS delays the softening and quality decline and extends the storage and
shelf life of raspberry fruits by enhancing antioxidant capacity and maintaining cell wall
integrity.

ANB 5 : W0S:001484418500001

SCHRZEEL: Article

Huhk: [Sun, Huajun; Liu, Ying; Cui, Fangzheng; Qian, Lili; Zhu, Sijing; Li, Yue]
Heilongjiang Bayi Agr Univ, Coll Food Sci, Daging 163319, Peoples R China.
WEIREZ HbE: Li, Y GEIAESE), 5 Xinfeng Rd,Hightech Zone, Dagqing, Heilongjiang,
Peoples R China.

BT Wbk 958826636@qq.com; 1563322860@qq.com; 836560208@qq.com:;
gianlili@163.com; 17820474930@163.com; 1149664501@qq.com

Affiliations: Heilongjiang Bayi Agricultural University
BFFH7H): Agriculture; Food Science & Technology
S H#H: 2025-06-11

2%
FE: The regulatory effects of epigallocatechin gallate on growth performance,
systemic antioxidant status, immune response, and gut microbiota structure in geese

fg2&: Liu, MY (Liu, Mengyu); Ge, YS (Ge, Yansong); Xu, ES (Xu, Enshuang); Zhu, TT
(Zhu, Tingting); Ruan, HR (Ruan, Hongri); Zheng, JS (Zheng, Jiasan)

SRIRH ARY: POULTRY SCIENCE #%: 104 #i: 7 C#RS: 105178
DOI: 10.1016/j.psj).2025.105178 Published Date: 2025 JUL

Web of Science Z:0&HEFH "# 5 HK": 0
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BEIBKR AT 0

FE: The effects of dietary supplementation with epigallocatechin-3-gallate (EGCG)
on growth performance, antioxidant capacity, immune function, and gut microbiota in
geese were investigated. Seventy-two healthy 35-day-old male geese were randomly
divided into a control group (basal diet) or an EGCG group (basal diet + 200 mg/kg
EGCG), with 36 geese per group, which was further subdivided into 6 replicates (6
geese per replicate). The experiment lasted 21 days. Geese in the EGCG group
exhibited significantly higher final body weight (2.93 kg vs. 2.28 kg, P < 0.01) and
average daily gain (72.38 g/d vs. 41.4 g/d, P < 0.01) along with a 42.8 % reduction in
the feed conversion ratio (3.95 vs. 6.91, P < 0.01) versus the control. Liver weights in
the EGCG group were significantly elevated compared to the CON group on days 14
and 21 (P < 0.05) and a strong correlation between liver weight and body weight.
EGCG significantly increased catalase, glutathione peroxidase, and superoxide
dismutase activities, and the total antioxidant capacity in serum and jejunum while
decreasing malondialdehyde (MDA) levels (P < 0.05). Immunological analyses
revealed elevated serum immunoglobulin (I9)A, IgG, and IgM and lysozyme in the
EGCG group (P < 0.05), accompanied by a decrease in the pro-inflammatory
cytokines interleukin-6 and interferon-gamma. Intestinal morphology demonstrated
increased villus height-to-crypt depth ratios in the duodenum and ileum (P < 0.05).
16S rRNA sequencing indicated that EGCG increased the relative abundance of
Akkermansia and Verrucomicrobiota (P < 0.05) in the cecal content and enriched
microbial functions related to inorganic ion transport and metabolism. Correlation
analysis revealed positive associations between Akkermansia and IgA, and between
Firmicutes and oxidative damage markers (MDA). Overall, dietary supplementation
with 200 mg/kg EGCG could improve growth performance, antioxidant capacity,
immune response, and gut microbiota structure in geese, supporting its potential as a
plant-based feed additive.

A5 : WOS:001490070000001

MCERZEAY: Article

Huhk: [Liu, Mengyu; Ge, Yansong; Xu, Enshuang; Zhu, Tingting; Ruan, Hongri; Zheng,
Jiasan] Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet Med, Daging 163319,
Heilongjiang, Peoples R China.

BIES Hilk: Zheng, JS GEF/ER), Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet
Med, Daging 163319, Heilongjiang, Peoples R China.

B TRk : zjs3399@aliyun.com

Affiliations: Heilongjiang Bayi Agricultural University

WFFLJ5 H): Agriculture

% H#: 2025-06-11

3%
Fr&: Synergistic transcriptomic and metabolomic analyses in Zi geese ovaries with
different clutch lengths

10



{2 Liu, SJ (Liu, Shengjun); Yin, JX (Yin, Jiaxin); Cong, KX (Cong, Kexin); Yue, S
(Yue, Shan); Zhang, YL (Zhang, Yuanliang); Sun, JY (Sun, Jinyan); Ren, XF (Ren,
Xiaofang); Jiang, K (Jiang, Ke); Liu, YN (Liu, Yunuo); Zhao, XH (Zhao, Xiuhua)
SRIEHRRY: POULTRY SCIENCE #: 104 #: 7 SCBR5: 105210

DOI: 10.1016/j.psj.2025.105210 Published Date: 2025 JUL

Web of Science Z-DAEFH "H5IHIK": 0

BIIPRET: 0

#Z: The clutch is defined as consecutive days of oviposition. Clutch length is an
index that reflects ovulation persistence, and is highly correlated with egg production
in birds. To identify the genetic markers associated with clutch length in geese, two
consecutive experiments were conducted. In the first experiment, 200 Zi geese were
selected, all 230 days old, were selected from the same batch and raised individually
in the same environment. Data of egg-laying and clutch traits were recorded. After the
laying period, three geese with the longest clutch lengths were selected to form the
length clutch group (LCG) and three geese with the shortest clutch lengths were
formed the short clutch group (SCG). In the second experiment, the ovaries of six
geese were collected for transcriptomic and metabolomic analyses. The results
showed that large clutch length (LCL) and average clutch length (ACL) were positively
correlated with egg number (EN) (P G 0.01; r = 0.63 and 0.60, respectively). Large
clutch number (LCN) was significantly correlated with the peak egg number (PEN) (r =
0.58, P G 0.01) and EN (r = 0.60, P G 0.01). EN, LCN, LCL, and ACL showed
significant differences (P G 0.01) between the two clutch length groups.
Transcriptomic analysis identified 424 differentially expressed genes (DEGS).
Functional enrichment analysis revealed that these DEGs were mainly involved in
neuroactive ligand-receptor interactions, ovarian steroidogenesis, and calcium
signaling pathways. Further, AVPR1A, FGF14, and LHCGR were predicted as the key
genes regulating LCL. Metabolomic analysis identified 349 differential metabolites
(DMs) in both the positive and negative ion modes. Pyruvate, isocitric acid, D/L-serine,
3-phospho-D-glycerate, succinate, glycine, and glutamic acid were identified as the
key metabolites mainly enriched in the signaling pathways of the TCA cycle.
Integration of transcriptomic and metabolomic data revealed critical gene-metabolite
pairs, including ACSL4-phosphoenolpyruvate, implicated in LCL regulation. In
summary, this study provides new insights into the genes and molecular markers
affecting LCL in Zi geese.

A5 WOS:001483090800001

SCHRZREL: Article

Huhk: [Liu, Shengjun; Yin, Jiaxin; Cong, Kexin; Ren, Xiaofang; Jiang, Ke; Liu, Yunuo]
Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet Med, Daging 163319, Peoples R
China.

[Yue, Shan; Zhang, Yuanliang; Sun, Jinyan; Zhao, Xiuhua] Heilongjiang Acad Agr Sci,
Anim Husb Res Inst, Harbin 150086, Peoples R China.

B REE Hidk: Zhao, XH (#iffE), Heilongjiang Acad Agr Sci, Anim Husb Res Inst,
Harbin 150086, Peoples R China.
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B TR ARk 1sj4396@163.com; 1462615135@qq.com; 3052675106@qq.com;
924634716@qqg.com; 497450215@qqg.com; 1499217641@qq.com;
2995350985@qqg.com; 201817864@qq.com; yzzxh_007@163.com

Affiliations: Heilongjiang Bayi Agricultural University; Heilongjiang Academy of
Agricultural Sciences

WFFLJ5 H): Agriculture

#itH H#: 2025-06-11

%4 %

#%: Integrated transcriptomic and metabolomic analysis of goose epididymis reveals
molecular markers associated with sperm mobility

£ : Ren, XF (Ren, Xiaofang); Jiang, K (Jiang, Ke); Yin, JX (Yin, Jiaxin); Ma, ZG (Ma,
Zhigang); Chen, ZF (Chen, Zhifeng); Yang, K (Yang, Kun); Liu, SJ (Liu, Shengjun)
SRIEHARY: POULTRY SCIENCE #: 104 #i: 7 3CHRS: 105180

DOI: 10.1016/j.psj.2025.105180 Published Date: 2025 JUL

Web of Science Z:LEHEHK "#5IHK": 0

BEIBKR AT 0

FHE: The low fertility of geese has long constrained the development of the geese
industry. Sperm quality plays a critical role in fertility, and sperm mobility (SM) serves
as a key indicator of sperm quality. However, the molecular mechanisms underlying
SM remain largely unexplored. The objective of this study was to identify molecular
markers associated with SM in the epididymis of Zi geese (Anser cygnoides L.). The
SM of 40 one-year-old ganders was assessed. Based on SM values, six ganders were
selected: three with the highest SM (H group: n =3, SM = 0.43 +/- 0.02) and three with
the lowest SM (L group: n=3, SM=0.10 +/- 0.01, P < 0.001). Semen quality
parameters, fertility, and hormone levels were measured in both groups. Epididymal
tissues from the six ganders were subjected to transcriptomic and metabolomic
analyses. Results identified 438 differentially expressed genes (DEGs) between the
groups, primarily associated with transmembrane transport of proteins and ions.
These DEGs were enriched in pathways such as "alanine, aspartate and glutamate
metabolism," "butanoate metabolism," and the "PPAR signaling pathway." Among
these, ATP12A, ATP1B4, and CNDP1 were identified as key genes regulating SM.
Additionally, 486 metabolites showed significant differences between the groups in
both positive and negative ion modes. Integration of transcriptomic and metabolomic
data revealed critical gene-metabolite pairs, including CNDP1-citric acid, implicated in
SM regulation. Notably, the "arginine biosynthesis" pathway was significantly enriched
by both DEGs and differential metabolites. In conclusion, this study provides novel
insights into the molecular mechanisms regulating SM in the epididymis and lays a
theoretical foundation for geese breeding programs.

NS WOS:001479774400001
CRRERL: Article
Huhk: [Ren, Xiaofang; Jiang, Ke; Yin, Jiaxin; Liu, Shengjun] Heilongjiang Bayi Agr
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Univ, Coll Anim Sci & Technol, Daqing 163319, Peoples R China.

[Liu, Shengjun] Key Lab Explorat & Innovat Utilizat White Goose Ge, Daging 163319,
Peoples R China.

[Ma, Zhigang; Chen, Zhifeng; Yang, Kun] Heilongjiang Acad Agr Sci, Anim Husb Res
Inst, 2 Heyi St, Qigihar 161000, Peoples R China.

BIVES Huk: Liu, SJ GEHAEZE), Heilongjiang Bayi Agr Univ, Coll Anim Sci &
Technol, Daging 163319, Peoples R China.

B TR ARk 1499217641@qq.com; 2995350985@qq.com; 1462615135@qq.com;
qghr139@sina.com; 984592170@qq.com; Isj4396@163.com

Affiliations: Heilongjiang Bayi Agricultural University; Heilongjiang Academy of
Agricultural Sciences

WFFLJ5 H): Agriculture
#itH H#A: 2025-06-11

% 5%

#%: Isolation, identification, whole genome sequence analysis, and pathogenicity of
a potential recombinant goose parvovirus

f£3: Zhu, QH (Zhu, Qinghe); Li, HN (Li, Huinan); Li, HS (Li, Hansong); Bai, WF (Bai,
Wenfei); Zhou, JX (Zhou, Jingxuan); Liu, M (Liu, Ming); Zhao, YY (Zhao, Yingying);
Jiang, LM (Jiang, Limin); Sun, Y (Sun, Ying); Sun, J (Sun, Jia); Zhao, JJ (Zhao,
Jingjing); Hu, J (Hu, Jia); Li, CQ (Li, Chungqiu); Xing, XX (Xing, Xiaoxu); Yang, D
(Yang, Dan); Sun, DB (Sun, Dongbo)

KIRHIRYI: POULTRY SCIENCE #: 104 #i: 7 3CERS: 105231

DOI: 10.1016/j.psj.2025.105231 Published Date: 2025 JUL

Web of Science #%.O&ZEFH "H3IHK™ 0

BEIBKR AT 0

FE: Goose parvovirus (GPV) is the etiological agent responsible for gosling plague
(GP), which is an acute hemorrhagic infectious disease affecting geese, posing
significant economic challenges to the poultry industry. Furthermore, recent studies
have identified that the novel goose parvovirus (NGPV), a recombinant variant of the
classic GPV, is responsible for duck short beak dwarfism syndrome, which has
significantly affected duck farm. Therefore, the infection and genetic evolution of GPV
have attracted widespread attention of researchers in poultry disease. In order to
clarify the prevalence and genetic evolution of clinically severe GPV in the
Heilongjiang region, this study successfully isolated a strain of GPV HLJ2023 from
goose embryos, which results in the mortality rate of 100 % after 5 generations. The
electron microscope shows that the virus particles are spherical, with a diameter of
approximately 28 nm, and HLJ2023 strain has a total genome length of 5048 nt.
SimPlot analysis showed that HLJ2023 strain is closely related to duck parvovirus and
NGPV in the VP3 gene region. Recombination analysis showed that the isolated strain
is a potential recombinant of the NGPV JS191021 strain and the GMD (Goose
parvovirus hosted by Muscovy.duck) PT strain. the strong pathogenicity of HLJ2023
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strain to goslings. 36 h after the challenge, the goslings were depressed and had a
mortality rate up to 100 %. Autopsy revealed intestinal bleeding, thinning of the
intestinal wall, and a large amount of fibrous clots and fragments in the intestinal
cavity. This study isolated a highly pathogenic potential recombinant GPV, further
expanding the genetic evolution and pathogenicity information of avian parvovirus. At
the same time, the isolated strain provides a candidate strain for the development of
biological products for treating GPV.

ANB5: WOS:001487128900001

SCHRZEEL: Article

Hibk: [Zhu, Qinghe; Li, Huinan; Li, Hansong; Bai, Wenfei; Zhou, Jingxuan; Liu, Ming;
Zhao, Yingying; Jiang, Limin; Sun, Ying; Sun, Jia; Zhao, Jingjing; Hu, Jia; Li, Chunqiu;
Xing, Xiaoxu; Yang, Dan; Sun, Dongbo] Heilongjiang Bayi Agr Univ, Coll Anim Sci &
Vet Med, 5 Xinfeng Rd, Daqing 163319, Peoples R China.

EIRFEZ Hikk: Sun, DB (G#ifl/E#), Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet
Med, 5 Xinfeng Rd, Daqing 163319, Peoples R China.

B FHR 4k : dongbosun@126.com

Affiliations: Heilongjiang Bayi Agricultural University

BFFH7 A : Agriculture

S H#H: 2025-06-11

6 %

FrE: Surface Defect and Malformation Characteristics Detection for Fresh Sweet
Cherries Based on YOLOv8-DCPF Method

{2 Liu, YL (Liu, Yilin); Han, X (Han, Xiang); Ren, LL (Ren, Longlong); Ma, W (Ma,
Wei); Liu, BY (Liu, Baoyou); Sheng, CR (Sheng, Changrong); Song, YP (Song,
Yuepeng); Li, QD (Li, Qingda)

SRIE H hkY): AGRONOMY-BASEL #: 15 #i: 5 R 5: 1234

DOI: 10.3390/agronomy15051234 Published Date: 2025 MAY 19

Web of Science Z-DAEFH "H5IHIK": 0

BIIPRET: 0

#Z: The damaged and deformed fruits of fresh berries severely restrict the economic
value of produce, and accurate identification and grading methods have become a
global research hotspot. To address the challenges of rapid and accurate defect
detection in intelligent cherry sorting systems, this study proposes an enhanced
YOLOv8n-based framework for sweet cherry defect identification. First, the
dilation-wise residual (DWR) module replaces the conventional C2f structure, allowing
for the adaptive capture of both local and global features through multi-scale
convolution. This enhances the recognition accuracy of subtle surface defects and
large-scale damages on cherries. Second, a channel attention feature fusion
mechanism (CAFM) is incorporated at the front end of the detection head, which
enhances the model's ability to identify fine defects on the cherry surface. Additionally,

to improve bounding box regression accuracy, powerful-loU (PloU) replaces the
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traditional CloU loss function. Finally, self-distillation technology is introduced to
further improve the mode's generalization capability and detection accuracy through
knowledge transfer. Experimental results show that the YOLOv8-DCPF model
achieves precision, mAP, recall, and F1 score rates of 92.6%, 91.2%, 89.4%, and
89.0%, respectively, representing improvements of 6.9%, 5.6%, 6.1%, and 5.0% over
the original YOLOv8n baseline network. The proposed model demonstrates high
accuracy in cherry defect detection, providing an efficient and precise solution for
intelligent cherry sorting in agricultural engineering applications.
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#Z: Porcine artificial insemination primarily utilizes liquid-preserved (17 degrees C)
semen; however, the quality of sperm diminishes progressively with extended
preservation time. Ergothioneine (EGT) is a mitochondria-targeting antioxidant.
Therefore, this study aimed to analyze the effect of various concentrations of EGT (O,

0.15, 0.3, and 0.6 mM) on the quality of boar sperm during in vitro liquid preservation

and elucidate the underlying mechanisms of the mitochondrial electron respiratory
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chain inhibitor ROT. The results demonstrated that the addition of 0.3 mM EGT to the
modified Modena extender significantly improved sperm motility and kinetic
parameters, as well as mitochondrial membrane potential (MMP), adenosine
triphosphate (ATP), antioxidant capacity, and the integrity of both the sperm plasma
membrane and acrosome. Additionally, ROT significantly inhibited sperm motility,
kinetic parameters, MMP, ATP levels, antioxidant capacity, and sperm integrity of the
plasma membrane and acrosome. However, these adverse effects could be partially
mitigated by the addition of 0.3 mM EGT. In conclusion, the novel findings of this study
indicated that EGT plays a crucial role in protecting sperm from oxidative damage by
regulating the mitochondrial electron respiratory chain, suggesting that the use of EGT
is a promising approach for enhancing the in vitro liquid preservation efficiency of boar
semen at 17 degrees C.
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#Z: This study proposes an intelligent agricultural pest monitoring system that
integrates mechanical control with deep learning to address issues in traditional
systems, such as pest accumulation interference, image contrast degradation under
complex lighting, and poor balance between model accuracy and real-time
performance. A three-axis coordinated separation device is employed, achieving a
92.41% single-attempt separation rate and 98.12% after three retries. Image
preprocessing combines the Multi-Scale Retinex with Color Preservation (MSRCP)
algorithm and bilateral filtering to enhance illumination correction and reduce noise.
For overlapping pest detection, EfficientNetv2-S replaces the YOLOv5s backbone and

is combined with an Adaptive Feature Pyramid Network (AFPN), achieving 95.72%
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detection accuracy, 94.04% mAP, and 127 FPS. For pest species recognition, the
model incorporates a Squeeze-and-Excitation (SE) attention module and alpha-CloU
loss function, reaching 91.30% precision on 3428 field images. Deployed on an
NVIDIA Jetson Nano, the system demonstrates a detection time of 0.3 s, 89.64%
recall, 86.78% precision, and 1.136 s image transmission delay, offering a reliable
solution for real-time pest monitoring in complex field environments.
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#Z: The accurate determination of discrete element parameters is crucial for
ensuring reliable results in simulating the critical post-harvest stages of rice grain
(processing, transportation, and storage) with different moisture contents. To
determine the discrete element parameters, a physical model of rice grain was
constructed by the multi-sphere (MS) modeling approach. Using the repose angle as
the evaluation index, the discrete element parameters of rice grain were calibrated
and optimized through the Plackett-Burman (PB) test, the steepest climbing test, and
the Box-Behnken (BB) test using EDEM software. A moisture content-significance
discrete element parameters model was further developed based on a moisture
content-repose angle model (R2 = 0.992) and a repose angle-significance discrete
element parameters model (R2 = 0.970). The calibration results showed that the
relative error between the simulated and actual repose angle did not exceed 3.52%.

Meanwhile, the cylinder lifting method and unloading mass flow rate verification were
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performed. And the results showed that the relative errors of the repose angle and
mass flow rate of rice grain did not exceed 2.09% and 7.72%, respectively. The study
provides a general and reliable method for determining the parameters of discrete
element method simulation for rice grain with different moisture contents.
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#Z: Mammary glands in cows are highly dynamic, making genomic stability
particularly crucial. Continuous lactation and self-renewal of these glands are primary
contributors to genomic instability. Results: We employed transcriptomic and
proteomic methods to analyze the expressional characteristics in the mammary
glands of cows with varying levels of milk production. Our findings indicated
differences in relevant pathways, including DNA damage repair and apoptosis, which
are influenced by increasing parity. Notably, ATR protein levels in the mammary
glands of low-yield dairy cows were reduced. Following in vitro silencing of ATR,
beta-galactosidase content increased in aging mammary epithelial cells, with cell
cycle arrest in the G2 and S phases. Secretory phenotypes associated with aging,
including IL-6, IL=10, IL-1-beta, INF-gamma, and IL-2, were elevated, along with
increased TNF-alpha content. The expressions of DNA repair-related proteins,

including PIG3, PARP1, and Cleaved caspase3, were upregulated, and SP1
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expression was decreased. Furthermore, the expressions of cytochrome C and BAK
increased, and ATR silencing inhibited mTOR and STATS lactation signaling
pathways, resulting in elevated STAT3 protein levels associated with mammary gland
degeneration. Conclusions: This study emphasizes the significance of the ATR protein
in the mammary glands of dairy cows, contributing valuable insights into maintaining
their health and presenting a novel perspective on strategies to enhance their lifespan.
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#Z: Biochar has the ability to enhance the solubilization of phosphorus (P) in soil.
Nonetheless, the role played by organic acid and microorganism in P solubilization
under biochar application conditions remains unclear. In this study, we examined the
relationship between soil organic acids and microorganisms, as well as P fractions,
following the addition of biochar, utilizing foxtail millet, maize, soybean, and mung
bean as materials. The results demonstrated that the addition of biochar increased the
availability of P by increasing the content of the resin-P fraction and decreasing the
content of the NaOH-Pi, NaOH-Po, and HCI-P fractions in the soil. In addition, resin-P
fractions were elevated by 142.78%, 95.27%, 35.99%, and 21.55% in the soils of

foxtail millet, maize, soybean, as well as mung bean, respectively. In the
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microorganisms, the addition of biochar promotes P conversion by increasing the
number of labile-P-associated microorganisms and decreasing the number of
moderate-labile-P- and non-labile-P-associated microorganisms. In the organic acids,
biochar expanded the biological pathways for the solubilization of moderate-labile-P
through organic acids. This study illustrates the potential mechanism of biochar to
enhance soil P availability.
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#Z: Vitamin E deficiency (VED) represents a common micronutrient deficiency in
dairy cows (DCs), leading to severe degenerative diseases, oxidative stress, immune

dysfunction, and various health issues, ultimately causing significant economic losses

for the global dairy sector. Accordingly, our objective was to explore the metabolic
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features of VED-afflicted cows by combining the untargeted gas
chromatography-time-of-flight mass spectrometry (GC-TOF-MS) and targeted liquid
chromatography-mass spectrometry (LC-MS) to identify effective serum VED
biomarkers. Untargeted GC-TOF-MS analysis identified 31 differential metabolites
(DMs): 20 were overexpressed and 11 were suppressed in the VED group compared
to the healthy control group. These DMs were enriched in six major metabolic
pathways: glycine, serine, and threonine; alanine, aspartate, and glutamate; cysteine
and methionine; tyrosine; primary bile acid biosynthesis; and nitrogen metabolisms.
These outcomes show that VED significantly disrupts amino acid/lipid/energy
metabolism pathways in DCs. Further targeted LC-MS quantification revealed
significant alterations in key metabolites, including increased levels of norepinephrine,
glycine, cysteine, and L-glutamine, as well as a significant reduction in cholesterol
concentrations. Binary logistic regression analysis identified norepinephrine and
cholesterol as strong candidate biomarkers for VED. Receiver operating characteristic
curve analysis established outstanding diagnostic accuracy for norepinephrine and
cholesterol (for both p < 0.001, area under the curve = 0.980 and 0.990,
correspondingly), with sensitivities and specificities of 90% and 100%, respectively. In
conclusion, this study integrates untargeted and targeted metabolomics approaches
to reveal VED-caused metabolic disruptions in DCs, particularly in amino
acid/lipid/energy metabolism pathways. Norepinephrine and cholesterol were
identified as highly accurate serum VED biomarkers with excellent diagnostic
performance. Early detection and timely intervention using these biomarkers could
promote disease treatment and cow health, as well as productivity, and decrease
economic losses.
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#E: This study established a method using ultra-performance liquid
chromatography-tandem MS for the quantitative analysis of 9 harmful mycotoxins:
zearalenone (ZEN), alpha-zearalanol, HT-2 toxin, T-2 toxin, ochratoxin A, fumonisin
B1, deoxynivalenol, aflatoxin M1, and aflatoxin B1 in raw milk. The method exhibited
good linearity, sensitivity, accuracy, and precision, making it suitable for trace analysis
of these toxins in raw milk. We applied this method to analyze 200 raw milk samples
from Heilongjiang Province, China, and found that they contained multiple mycotoxins,
with a relatively high concentration of ZEN. To further explore the metabolism of these
mycotoxins in dairy cows, we conducted a metabolic study on 12 lactating dairy cows.
The results showed significant metabolic changes among the 9 mycotoxins, with ZEN
demonstrating notably higher metabolic conversion rates compared with other
mycotoxins in the transitions from feed to serum, from feed to milk, and from feed to
feces. These findings provide new insights into the safety of raw milk and emphasize
the importance of strict monitoring and regulation of these toxins in dairy products to
protect human health. Simultaneously, we believe that future research should delve
deeper into the metabolism of mycotoxins in dairy cows, which is crucial for ensuring
public health safety.
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#Z: It is unclear whether enhanced efficiency fertilizer (EEF) or deep fertilization
strategies (DF) can simultaneously improve crop productivity and reduce gaseous
nitrogen losses. The DF strategy's investment cost is lower than that of EEF's, with
more potential for large-scale promotion. However, there is still a need for a
comprehensive comparison and evaluation of DF and EEF's effects on crop
productivity and gaseous nitrogen losses. Here, we examine the effects of DF and
EEF on crop yield, nitrogen use efficiency (NUE), and nitrous oxide (N20) and
ammonia (NH3) emissions by a meta-analysis of published studies. We collected
peer-reviewed articles on EEF and DF published in recent decades and conducted a
global meta-analysis, and explored their responses to different climatic, field
management practices, and environmental factors. The results showed that compared
with urea application on the surface, EEF and DF significantly increased yields by
7.52% and 13.88% and NUE by 25.84% and 36.27% and reduced N20 emissions by
37.98% and 34.18% and NH3 emissions by 42.37% and 69.68%, respectively. The
DF strategy is superior to that of the EEF. Due to differences in climatic factors, soil
properties, and management practices, the effects of DF and EEF in improving crop
productivity and gaseous nitrogen loss vary. However, in most cases, DF is more
beneficial than EEF. Compared with EEF, DF significantly increased the yield by
84.63% and reduced NH3 volatilization by 64.47%, yield-scaled N2O emission by
13.32%, and yield-scaled NH3 emission by 60.23%. Therefore, we emphasize that DF
can achieve higher yields, nitrogen fertilizer utilization efficiency, lower emissions of
gaseous nitrogen, and lower yield-scaled N20 and NH3 emissions than EEF, which is
beneficial for the sustainable development of global agricultural ecosystems. The
research results provide valuable information on crop productivity and environmental
costs under an effective fertilizer type and fertilization strategy management.
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#Z: In recent years, Cadmium (Cd) pollution in soybean farmland is severe.
Therefore, this study focused on whether biochar influences soil physiochemical
properties, the Cd content in soil and soybean grains, and the abundance and
community structure of the czcA gene. Four doses of rice husk biochar (0, 5, 15, and
25 t<middle dot>ha-1) were applied under continuous cropping and crop rotation
systems, and soil samples were collected after four years of one-time addition. The
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results indicated that biochar addition significantly increased soil available nitrogen,
phosphorus, and soil organic carbon contents under continuous cropping and rotation.
Biochar application significantly reduced the total Cd content of soil samples and
soybean grains. Additionally, biochar application reduced czcA gene abundance in
soybean soils by 14.26-37.88% and 35.96-48.71%, respectively. Correlation analysis
revealed that Cd content and the abundance of the czcA gene significantly correlated
with soil nutrients and pH. High-throughput sequencing revealed that the relative
abundances of several Cd-resistant microorganisms were decreased by biochar
addition. In addition, adding biochar significantly affected the Cd-resistant microbial
community structure and diversity by influencing soil properties and Cd content.
Therefore, this study has important practical significance for improving the soil
environment and ensuring the quality and safety of agricultural products.
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FE: Rice yield and quality decline due to excessive fertiliser use is problematic in
China. To increase rice grain filling and improve rice yield and quality, a nitrogen
reduction and density increase study in 2023 and 2024 was imposed on a long-term
experimental field. The four treatments adopted for the study were normal nitrogen
and normal density (CK), normal nitrogen and increased density (NN+ID), reduced
nitrogen in panicle fertiliser and increased density (RPN+ID), and reduced nitrogen in
basal fertiliser and increased density (RBN+ID). RPN+ID and RBN+ID, respectively,
produced a 3.0% and 5.1% higher yield than CK in both years. The mean grain filling
rate (Va) of superior grains in RBN+ID increased by 12.5%, while the mean grain
filling rate (Va) of inferior grains in the RPN+ID treatment increased by 4.2% with
respect to CK. RPN+ID caused 0.4%, 9.6%, and 13.3% decline in the brown rice rate,
chalkiness degree, and chalkiness rate, respectively, while RBN+ID triggered 0.4%,
7.2%, and 11.0% decline in the brown rice rate, chalkiness degree, and chalkiness
rate, respectively. RPN+ID stimulated 4.2% and 3.1% increases in flavour and
straight-chain amylose values, respectively. Whereas a 20% reduction in basal
nitrogen fertiliser and a 32% increase in density improved the yield and appearance
quality of rice, a 20% reduction in nitrogen fertiliser at the panicle stage and a 32%
increase in density promoted a higher steaming flavour quality. Therefore, an
appropriate reduction in nitrogen fertiliser while simultaneously increasing rice density
has a significant impact on rice quality, fertiliser pollution reduction, and is a theoretical
basis for rice yield and quality improvement in Northeast China.
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FE: As a major contributor to methane production in agriculture, there is a need for a
suitable methane inhibitor to reduce ruminant methane emissions and minimize the
impact on the climate. This work aimed to explore the influence of cordycepin on
rumen fermentation, gas production, microbiome and their metabolites. A total of 0.00,
0.08, 0.16, 0.32, and 0.64 g L-1 cordycepin were added into fermentation bottles
containing 2 g total mixed ration for in vitro ruminal fermentation, and then the gas
produced and fermentation parameters were measured for each bottle. Samples from
the 0 and 0.64 g L-1 cordycepin addition were selected for 16S rRNA gene
sequencing and metabolome analysis. The result of this experiment indicated that the
addition of cordycepin could linearly increase the concentration of total volatile fatty
acid, ammonia nitrogen, the proportion of propionate, valerate, and isovalerate, and
linearly reduce ruminal pH and methane, carbon dioxide, hydrogen and total gas
production, as well as the methane proportion, carbon dioxide proportion and
proportion of butyrate. In addition, there was a quadratic relationship between
hydrogen and cordycepin addition. At the same time, the relative abundance of
Succiniclasticum, Prevotella, Rikenellaceae RC9 gut group, NK4A214 group,
Christensenellaceae_ R _7-. group, unclassified_F082, Veillonellaceae_ UCG_001,
Dasytricha, Ophryoscolex, Isotricha, unclassified Eukaryota, Methanobrevibacter,
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and Piromyces decreased significantly after adding the maximum dose of cordycepin.
In contrast, the relative abundance of Succinivibrio, unclassified_Succinivibrionaceae,
Prevotellaceae UCG_001, unclassified_Lachnospiraceae, Lachnospira,
Succinivibrionaceae_ UCG_002, Pseudobutyrivibrio, Entodinium, Polyplastron,
unclassified_Methanomethylophilaceae, Methanosphaera, and
Candidatus_Methanomethylophilus increased significantly. Metabolic pathways such
as biosynthesis of unsaturated fatty acids and purine metabolism and metabolites
such as arachidonic acid, adenine, and 2"-deoxyguanosine were also affected by the
addition of cordycepin. Based on this, we conclude that cordycepin is an effective
methane emission inhibitor that can change the rumen metabolites and fermentation
parameters by influencing the rumen microbiome, thus regulating rumen methane
production. This experiment may provide a potential theoretical reference for
developing Cordyceps byproduct or additives containing cordycepin as methane
inhibitors.
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FE: Soybean production is currently insufficient to meet global demand, highlighting
the need for strategies to enhance growth. Melatonin (MT) has emerged as a
promising solution due to its growth-promoting properties. This study investigated the
effects of a dual MT treatment-combining seed soaking and foliar spraying-on
soybean carbon and nitrogen metabolism using metabolomics analysis. The results
demonstrated that MT treatment significantly upregulated the TCA cycle, providing
energy and precursors for amino acid and carbohydrate synthesis. Key amino acid
pathways, including histidine and phenylalanine metabolism, were enhanced, with
histidine metabolism stimulating purine synthesis to improve biological nitrogen
fixation and phenylalanine metabolism promoting secondary metabolite production to
support growth. Additionally, carbohydrate pathways such as starch and sucrose
metabolism and glycolysis/gluconeogenesis were positively regulated, ensuring
energy supply and carbon homeostasis. Overall, dual MT treatment enhanced
soybean metabolic capacity by promoting amino acid and carbohydrate metabolism,
stimulating purine and secondary metabolite production, and maintaining carbon and
nitrogen balance. These findings underscore melatonin's regulatory role in soybean
growth and provide insights for improving crop productivity.
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#%: Genome-Wide Discovery of Candidate Genes Associated with Cold Tolerance
in Rice at Various Growth Stages

29



{2 Liu, JJ (Liu, Jiajun); Wang, CL (Wang, Cuili); Sun, MM (Sun, Mingmao); Ma, XD
(Ma, Xiaoding); Han, B (Han, Bing); Guo, XH (Guo, Xiaohong); Han, LZ (Han,
Longzhi); Cui, D (Cui, Di)

SRIEH B: RICE SCIENCE #%:32 #§: 2 W: 137-142

DOI: 10.1016/j.rsci.2024.12.001 Published Date: 2025 MAR

Web of Science #Z%UEEFH "#5HIk": 0
BEIRAE: 0
AJEE: WOS:001483407100001

CHRZEEL: Letter

Huhk: [Liu, Jiajun; Guo, Xiaohong] Heilongjiang Bayi Agr Univ, Coll Agr, Daqing
163319, Peoples R China.

[Liu, Jiajun; Wang, Cuili; Ma, Xiaoding; Han, Bing; Han, Longzhi; Cui, Di] Chinese
Acad Agr Sci, Inst Crop Sci, State Key Lab Crop Gene Resources & Breeding, Beijing
100081, Peoples R China.

[Liu, Jiajun; Wang, Cuili; Ma, Xiaoding; Han, Bing; Han, Longzhi; Cui, Di] Chinese
Acad Agr Sci, Inst Crop Sci, Key Lab Grain Crop Genet Resources Evaluat & Utili,
Minist Agr & Rural Affairs, Beijing 100081, Peoples R China.

[Wang, Cuili] Bur Nat Resources & Planning Xuzhou, Xuzhou 221000, Peoples R
China.

[Sun, Mingmao] Weifang Univ Sci & Technol, Biol Engn Res & Dev Ctr, Shouguang
262700, Peoples R China.

BIES Hilk: Guo, XH GEW/E), Heilongjiang Bayi Agr Univ, Coll Agr, Daging
163319, Peoples R China.

Han, LZ; Cui, D (J@if\{£#), Chinese Acad Agr Sci, Inst Crop Sci, State Key Lab Crop
Gene Resources & Breeding, Beijing 100081, Peoples R China.

Han, LZ; Cui, D ({#ifff#), Chinese Acad Agr Sci, Inst Crop Sci, Key Lab Grain Crop
Genet Resources Evaluat & Utili, Minist Agr & Rural Affairs, Beijing 100081, Peoples
R China.

B TRk : guoxh1980@163.co; hanlongzhi@caas.cn; cuidi@caas.cn

Affiliations: Heilongjiang Bayi Agricultural University; Chinese Academy of
Agricultural Sciences; Institute of Crop Sciences, CAAS; Chinese Academy of
Agricultural Sciences; Institute of Crop Sciences, CAAS; Ministry of Agriculture &
Rural Affairs; Weifang University of Science & Technology

WF3CJ5 |: Agriculture; Plant Sciences
i tH H #3: 2025-06-11

% 20 %

#8: NF-kappaB is involved exclusively under inflammatory conditions in the
regulation of cathelicidin 3 expression in bovine mammary glands through
phosphorylation of p65
{3 Zhang, JY (Zhang, Jinyou); Xin, LY (Xin, Lingyu); Zhang, AB (Zhang, Aobo);
Song, JT (Song, Jinting)

30



SRV HARYD: JOURNAL OF ANIMAL SCIENCE #: 103 3CHRS: skaf112

DOI: 10.1093/jas/skaf112 Published Date: 2025

Web of Science #%.OEZEFH "#3IHK™ 0

BWEIBKR AT 0

FHE: Cathelicidin 3 (CATHL3), a member of the cathelicidin family, exhibits potent
resistance against a spectrum of microorganisms. Despite its importance, the
expression pattern and regulatory mechanisms of CATHL3 in inflamed dairy
mammary glands remain elusive. For this purpose, healthy (n = 3) and inflamed (n =
3) mammary gland tissues were subjected to high-throughput transcriptome
sequencing and RT-gPCR analysis. Our findings revealed significant differential
expression of the CATHL3 gene and significantly higher nuclear factor kappa B
(NF-kappa B) mRNA expression in inflamed tissues compared to healthy controls.
Milk somatic cells from dairy cows with varying blood glucose concentrations were
extracted and analyzed. In healthy cows, a decrease in blood glucose concentration
was significantly associated with an increase in CATHL3 mRNA expression in milk
somatic cells, while NF-kappa B mRNA expression significantly decreased.
Conversely, in milk somatic cells from cows with subclinical and clinical mastitis, a
decrease in blood glucose concentration still led to a significant increase in CATHL3
MRNA expression, but NF-kappa B mRNA expression paradoxically increased,
contrasting with the healthy cow group. The in vitro experiments mirrored the findings
of the in vivo experiments mentioned above by culturing dairy cow mammary epithelial
cells under varying glucose concentrations, with or without lipopolysaccharides (LPS).
Additionally, the effects of NF-kappa B inhibitor (BAY 11-7082, 10 mu mol/L) or
NF-kappa B activator (NF-kappa B activator-1, 1 mu mol/L) on cultured dairy cow
mammary epithelial cells were assessed. While the addition of NF-kappa B activator
alone upregulated the mRNA expression level of NF-kappa B, it did not alter the
p-p65/p65 ratio and CATHL3 mRNA expression compared to the blank control group.
Notably, the co-addition of LPS and the NF-kappa B inhibitor significantly attenuated
the stimulatory effects of LPS on NF-kappa B mRNA expression and the p-p65/p65
ratio and also weakened the stimulatory effect of LPS on CATHL3 mRNA expression.
Our results suggest that mastitis stimulates CATHL3 gene expression in mammary
gland with the NF-kappa B signaling pathway playing a regulatory role through the
phosphorylation of p65 exclusively under inflammatory conditions. Additionally,
decreased blood glucose concentration promotes CATHL3 mRNA expression. These
findings provide novel insights into the molecular mechanisms of bovine mastitis and
potential targets for therapeutic intervention.

This research highlights potential therapeutic targets for mastitis management in dairy
COWS.

This research explores how mastitis, a common dairy cow disease, affects the
expression of cathelicidin 3 (CATHL3), an antimicrobial peptide. The study reveals
that CATHL3, a key immune response factor, is more active in inflamed bovine
mammary tissues, and.the role of the nuclear factor kappa B (NF-kappa B) signaling
pathway in regulating CATHL3 gene expression exclusively under inflammatory
conditions in bovine mammary-with a dependence on p65 phosphorylation.
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Decreased blood glucose levels were associated with elevated CATHL3 mRNA
expression.
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# Z: Mycotoxins are the major widespread hazardous substances in feed and food
and are widely distributed throughout the world. Mycotoxins are a major food safety
concern since they can produce substantial toxic and carcinogenic consequences in
human and animals when consumed. Trichothecenes (TCTs), a class of highly toxic
mycotoxins mainly generated by Fusarium species, are among the most prevalent
food pollutants. Deoxynivalenol (DON), largely biosynthesized by Fusarium
graminearum and Fusarium culmorum, along with T-2 toxin generated chiefly by
Fusarium langsethiae and Fusarium sporotrichioides, represent the most agriculturally
significant TCT subtypes. There are still no effective control strategies. Furthermore,
phytochemicals have received widespread attention as natural compounds with strong
antioxidant, anti-inflammatory and detoxifying effects. Because of the powerful
antioxidant effects of phytochemicals, researchers have begun to look at ways to
counteract the intense toxicity of TCT. Focusing on the global challenge of TCTs, this
comprehensive review systematically examines contamination patterns of DON and
T-2 toxin, elucidates their multi-organ toxicity pathways, and critically evaluates
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emerging evidence on phytochemical-based interventions targeting DON and T-2
toxininduced health impairments. It concludes that These findings demonstrate that
phytochemicals counteract DON and T-2 toxin toxicity by suppressing oxidative
stress-mediated pathways, including pyroptosis, ferroptosis, apoptosis, and
inflammatory responses. Accordingly, the direct addition of phytochemicals to food
and feed is expected to be a promising prospect for the detoxification of DON and T-2
toxin, considering their safety, efficiency, and accessibility.
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#Z: Early senescence in plants significantly affects photosynthetic efficiency, crop
yield, and overall plant vigor. In this study, we identified a spontaneous cucumber
mutant, NWO079, exhibiting premature leaf yellowing, reduced chlorophyll content, and
impaired photosynthetic performance. To uncover the genetic basis of this phenotype,
we generated F2mapping populations and employed bulked segregant analysis and
fine mapping. These efforts led to the identification of a 5.5-kb long terminal repeat
(LTR) retrotransposon insertion within the first exon of CsPHYB, a gene encoding
phytochrome B. This insertion disrupted normal splicing and gave rise to two aberrant
transcript variants: one containing a 261-bp LTR-derived sequence with premature
stop codons, and the other harboring a 1,914-bp deletion due to exon skipping. Both
variants are predicted to produce truncated, nonfunctional proteins. Functional

analyses revealed that CsPHYB deficiency resulted in heightened sensitivity to
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varying light qualities and intensities, leading to pronounced leaf yellowing and
reduced leaf area. RNA sequencing revealed widespread transcriptional
reprogramming in NW079, with 580 differentially expressed genes (DEGs) implicated
in heme metabolism, tetrapyrrole binding, and chloroplast development. These
transcriptional disruptions were closely linked to the observed structural and functional
abnormalities in chloroplasts. This study provides a molecular framework for
understanding the early senescence in cucumber, offering valuable insights for
breeding strategies aimed at improving crop resilience and productivity. Keymessage
An LTR retrotransposon insertion in the first exon of CsPhyB disrupts its expression
and splicing, leading to early leaf senescence in cucumber. This finding provides novel
insights into the role of CsPHYB in chloroplast development and light signaling,
offering valuable molecular markers and a target gene for cucumber breeding
programs focused on enhancing yield and stress resilience.
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FE: Plant CHYR family genes are key regulators of plant growth and development,
as well as stress response. However, studies of CHYR genes in Medicago truncatula
remain nebulous. In this study, we identified eight MICHYR genes, which were
phylogenetically grouped into three subfamilies. MtCHYR members from the same
subfamily possessed similar intron-exon structure and conserved motif architecture.
Cis-acting elements related to development and stress responses were identified in
the promoter region of MICHYRs. Expression analysis based on transcriptome data
revealed that MtCHYR genes had different expression patterns in various organs and
responded to salt, drought, cold and freezing stresses. gqRT-PCR analysis showed the
differential expression of MICHYRSs under abiotic stresses, especially a significant
increase in MtCHYR3 expression under drought and salt stresses. Furthermore,
MtCHYR3 was highly expressed in roots, and MtCHYR3-GFP proteins were localized
in the cytoplasm and nucleus of plant cells. Ectopic expression of MICHYRS3 in
Arabidopsis increased the drought and salt tolerance. These results will be beneficial
for further revealing the biological functions of MtICHYRs and improving the drought
and salt tolerance of alfalfa via molecular breeding.
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FE: To evaluate the potential of antimicrobial peptide CC34 for use as therapeutic
agents for gastric cancer SGC-7901 and hepatocellular carcinoma HepG-2. In this
study, the antibacterial activity and antibacterial mechanism were tested by the
minimum inhibitory concentration (MIC) analysis, minimal bactericidal concentration
(MBC) analysis, bacterial biofilm and NaCl permeability assays. Then, we assessed
the hemolytic activity and cytotoxicity of CC34 for red blood cells and cancer cells,
respectively. Apoptosis assay, cell cycle analysis, determination of intracellular ROS,
western blot analysis caspase activity assay and ATP assay were further performed to
investigate the mechanism of CC34 affected cancer cells. The novel peptide could
inhibit Gram-negative and Gram-positive bacteria, with low hemolytic activity against
mouse and chicken erythrocytes. Moreover, CC34 exhibited higher inhibitory activity
against biofilm formation. In addition, our data showed that CC34 significantly
suppressed cell proliferation, in a dose dependent manner. CC34 induced apoptosis,
induced reactive oxygen species (ROS) generation, inhibited B-cell lymphoma-2
(Bcl-2) expression, increase B-cell lymphoma protein 2 associated X protein (Bax)
expression, release of cytochrome ¢ (Cyt C), promoted caspase-3 and - 9 activities
and reduced cellular ATP levels in cancer cells. Our results indicate that CC34 with
antimicrobial activity have a highly potent ability to induced apoptosis via
mitochondrial-mediated apoptotic pathway in cancer cells.
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#Z: Starch holds significant potential in food industry applications; however, its
practical utility is hindered by several limitations, including freeze-thaw instability,
shear sensitivity, insolubility in organic solvents, high retrogradation, and the instability
of its gels and pastes. Ozonation, an eco-friendly modification technique, effectively
addresses these challenges by oxidizing starch molecules, introducing carbonyl and
carboxyl functional groups, and partially cleaving glycosidic bonds. These structural
modifications enhance the functional, mechanical, and barrier properties of starch,
making it a promising material for biodegradable food packaging films. Additionally,
ozone treatment improves key physicochemical properties such as gelatinization
behavior, pasting characteristics, crystallinity, solubility, and viscosity. This review
explores the application of gaseous and aqueous ozone in modifying various starch
sources, including cassava, wheat, rice, corn, sago, and potato starches.
Furthermore, it delineates different ozone generation methods, such as corona
discharge, dielectric barrier discharge, and microwave ultraviolet (UV) systems. The
impact of ozonation on starch structure, its functionalization for packaging films, and
the challenges associated with scaling up industrial ozonation processes are critically
discussed. Finally, this review provides recommendations for optimizing ozone-based
starch modification and advancing innovative ozone generation technologies to
enhance industrial feasibility and sustainable packaging solutions.
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FHE: Multidrug-resistant bacterial infections in skin injuries are hard to repair. There is
an urgent need to develop new antibacterials, antibiofilm formation, and
immunomodulatory wound dressing. In this study, we produced a
bacteriophage-loaded multifunctional hydrogel consisting of aldehyde-modified
sodium alginate (ADA), gelatin (GEL), and carboxymethyl chitosan (CMCS) through a
Schiff base reaction and borax complexation. These post-reactive
ADA/GEL/CMCS/Phage (AGCP) hydrogels, particularly the AGCP3 hydrogel, boast a
porous structure, high swelling rate, effective hemostasis, controlled degradation,
good rheological properties, and strong antibacterial activity. Furthermore, the
hydrogel developed in this study can sustainably release various bacteriophages
targeting the bacteria responsible for major skin infections, thereby enhancing
antibacterial activity and preventing bacterial biofilm formation. Besides, cytotoxicity
and cell proliferation demonstrated that the hydrogel, comprising three
polysaccharides, ADA, GEL, and CMCS, facilitates skin tissue regeneration by
enhancing cellular proliferation and migration. The AGCP hydrogel enhanced healing
and controlled inflammation in bacterial-infected wounds, as evidenced by wound
closure, collagen deposition, and quantitative reverse transcription polymerase chain
reaction results. In conclusion, the AGCP3 hydrogel exhibits strong antibacterial
properties, excellent expands, biocompatibility, hemostatic properties, and a
controlled release of bacteriophages, making it ideal for universal bacteriophage
delivery systems and wound dressings for skin wounds infected with
multidrug-resistant bacteria.
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FE: While protein-stabilized emulsions have demonstrated potential for various
applications in food, their poor lipid oxidation remains a major challenge. The
relationship between the architecture of polyphenolic compounds and their capacity to
suppress lipid oxidation has not received extensive scrutiny. In this research, pea
protein isolate (PPI)-polyphenol complexes were synthesized to examine their
capability of maintaining emulsion stability and suppressing lipid oxidation. The
collective evidence from fluorescence spectroscopy and molecular dynamics
simulations pointed towards non-covalent and self-initiated interactions between the
polyphenols and PPI. The presence of additional hydroxyl groups on the polyphenols
could significantly boost the extent of these interactions. Specific clusters in PPI and
polyphenols which might have formed hydrogen bonds and hydrophobic interactions.
Polyphenols also reduced the interfacial tension and increased the surface
hydrophobicity of the complex, thus driving more proteins to adsorb at the oil-water
interface. The PPIl-rosmarinic acid (RA)-stabilized emulsion had a smaller droplet size
and higher electrostatic repulsion, enabling it to resist droplet aggregation. This
emulsion stood out as having the most robust stability amongst all PPI-polyphenol
emulsions and proved highly efficient in preventing lipid oxidation. This study bolsters
the viability of employing polyphenol and pea protein-stabilized emulsions in
developing new food products.
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#Z: Human adiponectin receptors (AdipoRs) and membrane progestin receptors
(mPRs, members of the progestin and adipoQ receptor [PAQR] family) are
seven-transmembrane receptors involved in the regulation of metabolism and cancer
development, which share structural similarities with G protein-coupled receptors.
Plant PAQR-like sensors (PLSs) are homologous to human PAQRs but their
molecular functions remain unclear. In this study, we found that PLSs associate with
cell surface receptor-like kinases through KIN7 and positively regulate plant immune
responses, stomatal defense, and disease resistance. Moreover, PLSs activate
heterotrimeric G proteins (Gabg) to transduce immune signals and regulate the
exchange of GDP for GTP on GPA1. Further analyses revealed that the immune
function of PLSs is conserved in rice and soybean and contributes to resistance
against multiple diseases. Notably, heterologous expression of human AdipoRs in
Arabidopsis replicates the immune functions of PLSs. Collectively, our findings
demonstrate that PLSs are key modulators of plant immunity via the G-protein
pathway and highlight the potential application of human genes in enhancing plant
disease resistance.
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HE: Halophilic microorganisms exhibit remarkable adaptability, enabling them to
thrive in highly saline environments. This resilience is attributed to Na+/H+ antiporters,
a specific class of transmembrane proteins that facilitate ion exchange and maintain
cellular homeostasis under saline conditions. This study identified a novel Na+/H+
antiporter protein SATP1, from Pseudidiomarina sediminum c121T. SATP1 consists
of 104 amino acids and has a unique single transmembrane region, setting it apart
from other Na+/H+ antiporters. Functional assays demonstrated that SATP1
enhances the salt tolerance of Escherichia coli KNabc in environments containing
0.05 to 0.45 M NaCl at pH 8.5. We conducted structural and functional analyses to
elucidate the molecular mechanisms underlying SATP1 is saline-alkaline tolerance.
Our investigations revealed that aspartic acid at position 48 (D48) plays a critical role
in SATP1 is activity. Through site-directed mutagenesis, we generated a D48A mutant
and constructed a recombinant strain of E. coli KNabc pET-satp1 (D48A). Using
isothermal titration calorimetry (ITC) and reverse membrane assays, we quantified the
Na+/H+ antiporter activity of the mutant. The D48A mutant exhibited significantly
reduced salt tolerance, with impaired Na+ binding and diminished Na+/H+ exchange
functionality. These findings provide valuable insights into the molecular mechanisms
that enable halophilic microorganisms to adapt to high-salt environments.
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FHE: This study examines microbial carriers to enhance soil quality and promote crop
development. A composite microbial consortium was developed, consisting of Bacillus
velezensis HT-S1, Bacillus subtilis HT-S2, Bacillus megaterium HT-S3, and
Sinorhizobium meliloti HT-S4, which were absorbed onto various carriers. The
combination of biochar and humic acid was identified as the optimal carrier through
characterization analysis and evaluation of its adsorption capacity. The conditions for
adsorption were optimized (156 rpm, 1.22 hours, and pH 8.0), resulting in a bacterial
adsorption capacity of 3.11 x 10 1 0 CFU & sdot;g-1 . Kinetic and thermodynamic
models indicated that adsorption was a spontaneous exothermic process primarily
driven by physical interactions, while desorption was an endothermic process
increasing entropy. In pot experiments with soybeans, microbial agents significantly
enhanced plant growth, increasing plant height (10.65-17.01 %), stem thickness
(12.83-22.62 %), and dry weight (22.6-50.25 %). Soil quality also improved, with
increases in ammonium nitrogen (8.49-25.32 %), nitrate nitrogen (10.45-22.28 %),
inorganic phosphorus (11.69-20.11 %), quick-acting potassium (7.95-33.01 %), and
enzyme activities (sucrase, urease, alkaline phosphatase, and catalase). These
results demonstrate that Bacillus spp. and S. meliloti can be immobilized in a
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biochar-humic acid carrier and colonize soil. The findings provide a theoretical basis
for developing microbial fertilizers to improve soil quality in arable land.
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FE: BackgroundAdzuki bean (Vigna angularis) rust, caused by the fungus Uromyces

vignae, is an important disease affecting adzuki bean yield and quality. Previously,

several NAC transcription factors (TFs) were induced by rust infection in a resistant

adzuki bean variety, suggesting that NAC TF members may play important roles in

rust resistance.ResultsTo further explore the functions of NAC TFs in rust resistance

and to provide a reference for resistant varietal breeding, 101 NAC TFs were identified

from the adzuki bean genome. The synteny analysis revealed 25 pairs of VaNACs in

the genome, which exhibited whole-genome/segmental duplication. Based on the

phylogenetic relationships and conserved motif characteristics, the NAC TFs of V.

angularis can be divided into 16 subfamilies. Previous transcriptome data showed that
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nine VaNACs are significantly induced by rust infection. Here, a cis-acting element
analysis of these nine genes revealed that most contain hormone responsive
elements, such as abscisic acid and methyl jasmonate (MeJA). The expression levels
of these nine VaNACs were dynamically regulated in response to exogenous MeJA
treatment, as revealed by quantitative real-time PCR analysis. Among them, seven
VaNACs exhibited significantly upregulated expression, peaking at 12 h post
treatment (hpt) and remaining significantly higher than that of the untreated control
group for 48 hpt. These results suggest that these VaNACs are responsive to MeJA
signaling and may play roles in the early and sustained transcriptional regulation of
stress-related pathways. The exogenous MeJA decreased rust severity on adzuki
bean leaves by 45.68%. Additionally, the expression levels of these nine genes in
adzuki bean leaves in response to rust infection after pretreatment with MeJA were
investigated. The expression of VaNACO002 rapidly peaked at 24 h post inoculation
(hpi) and remained significantly higher than the control from 120 to 192 hpi.
Subsequently, transient overexpression of VaNACO002 significantly enhanced the
resistance of tobacco to Botrytis cinerea, indicating that VaNACO002 positively
regulates plant disease resistance.ConclusionThese findings suggest that adzuki
bean NAC family members may play important roles in disease resistance through JA
signaling, with VaNACO002 having a positive regulatory role in plant immunity.

A5 WOS:001467597000003

SCHRZEEL: Article

Hudt: [Shengmiao, Liu; Yue, Li; Lihua, Yin; Xiwang, Ke; Yuhu, Zuo] Heilongjiang Bayi
Agr Univ, Natl Coarse Cereals Engn Res Ctr, Heilongjiang Prov Key Lab Crop Pest
Interact Biol, Daging 163319, Peoples R China.

[Xin, Ding] Heilongjiang Acad Agr Sci, Inst Econ Crops, Harbin 150000, Peoples R
China.

EREE HudE: Yuhu, Z (B /E#), Heilongjiang Bayi Agr Univ, Natl Coarse Cereals
Engn Res Ctr, Heilongjiang Prov Key Lab Crop Pest Interact Biol, Daging 163319,
Peoples R China.

B FHE Ak zuoyhu@163.com

Affiliations: Heilongjiang Bayi Agricultural University; Heilongjiang Academy of
Agricultural Sciences

BFFC 7714 : Biotechnology & Applied Microbiology; Genetics & Heredity

4 H#A: 2025-06-11

Chemistry

£ 1%
#8: Accuracy of near-infrared spectroscopy for prediction of amino acids in frozen
mutton: Benchtop and handheld systems

13 : Wei, PL (Wei, Peiling); Feng, YC (Feng, Yuchao); Zhang, YS (Zhang, Yushu);
Guan, MX (Guan, Mingxuan); Zhang, RY (Zhang, Rongyin); Gong, P (Gong, Ping);

44



Fan, X (Fan, Xia)

SRR H iR MICROCHEMICAL JOURNAL #: 213 SCHR

5: 113606 DOI: 10.1016/j.microc.2025.113606 Published Date: 2025 JUN

Web of Science Z-DAEFH "H5IHIK": 0

BIIBRET: 0

#Z: Near-infrared spectroscopy (NIRS) is a promising nondestructive technique for
rapidly analyzing meat quality. This study systematically evaluated the feasibility of
benchtop and handheld NIR systems for measuring amino acids in frozen mutton. A
total of 144 mutton samples obtained from three regions in China were analyzed using
a benchtop spectrometer (1000-2500 nm) and a handheld device (900-1700 nm).
Partial least squares regression models combined with competitive adaptive
reweighted sampling were developed and used to predict 16 amino acids. The
benchtop system accurately predicted amino acids at moderate to high concentrations
(e.g., Glu: R2p = 0.69, RPD = 2.00; Ser: R2p = 0.77, RPD = 1.92), and feature
wavelength selection improved model efficiency with minimal loss of performance.
Although the handheld system had a narrower spectral range and lower sensitivity, it
achieved moderate reliability for on-site applications (e.g., Ser: R2p = 0.71, RPD =
2.56; Gly: R2p = 0.58, and RPD = 2.33). Low-content amino acids (e.g., Met and His)
exhibited low accuracy due to spectral noise and overlapping signals. This study
highlights the potential of benchtop NIRS for laboratory-based quality control and
handheld devices for real-time supply chain monitoring, advancing the application of
NIRS in low-temperature food systems.
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#Z: This study presents a biotechnological method for isolating highly functional
soybean oligosaccharides (SBOS) from soybean yellow pulp water (YPW) using
microbial fermentation and resin-based purification methods. Candida sake selectively
metabolizes sucrose, enabling the enrichment of target oligosaccharides. Under
optimized fermentation conditions (6 % w/v YPW, 4 % v/v inoculum, and 28 degrees
C), an 8 h process achieved retention rates of 85.93 % for raffinose and 85.17 % for
stachyose, preserving the functional oligosaccharides. Isoelectric precipitation at pH
4.6 removed 72.47 % of the protein, while sequential treatment with AB-8, 001 x 7,
and D392 resins resulted in 72.47 % decolorization and 74.98 % desalination at a flow
rate of 2 BV/h. The final product contained 74.98 % functional oligosaccharides,
demonstrating the scalability of the proposed approach for YPW valorization. These
findings contribute to the sustainable utilization of soybean-processing byproducts
through targeted resource recovery strategies.
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FE: To effectively address constrained multi-objective problems, algorithms need to
strike a balance between objectives and constraints. This article introduces a method
that utilizes two separate populations to investigate the exploration of the constrained
Pareto front (CPF) and the unconstrained Pareto front (UPF). The fitness of each
population is evaluated based on the information entropy of their positions, and
suitable evolutionary operators are employed to improve solution quality in terms of
convergence and diversity. Moreover, by adaptively relaxing constraint conditions, the
auxiliary population can traverse large infeasible domains, thereby enhancing solution
diversity. In the initial stages, the auxiliary population evolves alongside the main
population, bringing it close to the CPF and minimizing computational resource
wastage. A tournament environment selection model based on a dynamic relaxation
(DR) function is utilized in the later stages, helping the auxiliary population relax
constraints, retain promising solutions, and augment diversity. In addition, an entropy
selection evolutionary strategy was designed to address the problem of populations
easily falling into local optima during the evolution process. By calculating the entropy
information of the population, the current state of the population can be determined,
and then appropriate operators can be selected to enable the population to effectively
escape from local optimal solutions. Compared against seven state-of-theart
algorithms, demonstrate that the proposed constrained multi-objective optimization
evolutionary algorithm (CMOEA) surpasses the performance of existing CMOEAs.
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FE: Drought stress, as one of the key limiting factors affecting soybean reproductive
development, frequently caused photosynthetic product obstruction and seed quality
degradation. Deep learning-based crop high-throughput phenotyping techniques
combined with image processing demonstrated significant potential in detecting crop
biotic and abiotic stresses. Traditional drought recognition methods relying on deep
learning models previously exhibited shortcomings such as inadequate
three-dimensional feature extraction and fusion capabilities. To address these issues,
this study innovatively proposed a drought stress detection method utilizing
multi-scale feature fusion for soybean 3D canopy images. First, the ResNet50
network served as the backbone for feature extraction while integrating the SE
attention mechanism to enhance feature representation and extract deep semantic
features from soybean canopy images. Subsequently, a dedicated multi-scale feature
fusion module (MSFM) was designed to effectively aggregate multi-view image
features. Finally, the MSAFNet drought stress detection model for soybean 3D
canopy images was constructed by mapping aggregated multi-view features to
category probability distributions through a fully connected layer and Softmax
function. During simulation tests, the model achieved 90.2% recognition accuracy,
91.3% F1-score, and 13.6 fps inference speed. Results demonstrated that the
proposed MSAFNet enhanced inference speed while maintaining detection accuracy,
providing an effective approach for rapid and precise drought stress identification in
soybean cultivation.
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#Z: Under high-speed seeding conditions, the accuracy and synchronization of the
guiding and seeding motors are critical to seed spacing uniformity. This study
develops an electric-driven high-speed maize precision seeding control system,
establishing kinematic models for the seeding and guiding motors relative to operating
speed. An Improve Mayfly Algorithm-Fuzzy Linear Active Disturbance Rejection
Control (IMA-FLADRC)-based control strategy is proposed, integrating a fuzzy
algorithm to adaptively adjust the proportional coefficient of the Linear State Error
Feedback (LSEF) and optimizing key parameters using an IMA, enhancing system
adaptability and robustness. Simulation results show that the IMA-FLADRC-based
guiding motor achieves no overshoot or static error, with an adjustment time of
1.121s, a maximum disturbance error of 12.016 r/min, and a disturbance recovery
time of 0.008s, while the seeding motor exhibits no static error, minimal overshoot of
0.059%, an adjustment time of 0.374s, a maximum disturbance error of 2.563 r/min,
and a disturbance recovery time of 0.003s, outperforming four other strategies. Speed
accuracy tests confirm that at 12-16 km/h, the dual-motor speed deviation ratio
remains below 1.54%. Bench tests under varying speeds and theoretical seed
spacing conditions indicate that the IMA-FLADRC achieves an average seed spacing
variation coefficient of 9.10%, with reductions of 2.35, 1.60, and 0.85 percentage
points compared to LADRC, FLADRC, and MA-FLADRC, respectively. The average
seed spacing deviation is 2.56 mm, the lowest among all strategies. These findings
demonstrate that the IMA-FLADRC-based control system ensures highly
synchronized dual-motor operation, significantly enhancing seeding uniformity.
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#Z: Exposure to Cr (VI) can induce various adverse effects such as oxidative stress
and inflammatory response in fish. Astaxanthin have been documented as a novel
antioxidant and heavy metal antidote. This study was investigated potential protective
effect of astaxanthin on Cr (VI) accumulation, antioxidant, digestive enzyme,
glucocorticoid receptor (GR)-regulated inflammatory response and apoptosis in
snakehead fish (Channa argus). In this study, 300 C. argus were randomly divided
into three groups. The fish were exposed to waterborne Cr(VI) and/or dietary
astaxanthin for 28 days. The results provided evidences that astaxanthin could inhibit
Cr (VI) bioaccumulation, inflammatory response and apoptosis. Additionally,
astaxanthin also exerted protective effects by increasing the activity of antioxidant,
digestive enzymes and GR-related genes expression levels. Overall, our results
suggest that administration of 100 mg/kg astaxanthin has the potential to combat Cr
(V1) toxicity, antioxidant, digestive, anti-apoptosis.
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FE: The utilization of the Normalized Difference Vegetation Index (NDVI) derived
from canopy spectral information during crop growth helps identify growth conditions
in farmland areas and facilitates management zone establishment. Targeted fertilizer
application is possible based on observed growth patterns. Accurate NDVI prediction
from canopy spectral information is crucial for real-time zone delineation and
precision fertilization. Long Short-Term Memory (LSTM) neural networks can predict
NDVI time series, but have limitations in handling non-stationary signals. A prediction
model integrating modal decomposition with Convolutional Neural Network and Long
Short-Term Memory (CNN-LSTM) is proposed to address these issues. This model
uses Ensemble Empirical Mode Decomposition (EEMD) to decompose NDVI data
into Intrinsic Mode Functions (IMFs), Convolutional Neural Network (CNN) to extract
spatial features from IMFs, and LSTM to predict NDVI. Evaluation against standalone
CNN, CNN-LSTM, and EEMD-CNN models using MAPE, RMSE, and R-2 metrics
showed the proposed CNNLSTM model with modal decomposition outperformed the
others in prediction accuracy. For soybean and maize NDVI prediction, the model
achieved MAPE of 2.111% and 2.425%, RMSE of 0.012, and R-2 of 0.971 and 0.968,
respectively. This model provides a robust foundation for real-time management and
precision fertilization, ensuring optimal crop growth and yield.
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FHE: At present, many clustering algorithms have been applied to the calculation of
farmland fertilization management zoning, among which the fuzzy c-means (FCM)
algorithm is the most widely used, but the FCM algorithm is sensitive to the initial
clustering center, which affects the calculation efficiency. In order to improve the
efficiency of clustering calculation, especially for the clustering calculation of large
datasets such as normalized difference vegetation index (NDVI), an algorithm
combining the self-organizing feature map neural network (SOM) and FCM is
proposed. The algorithm first uses SOM for preliminary clustering to determine the
cluster center, then applies it as the initial cluster center of the FCM, and finally uses
the FCM to further cluster the data. This method effectively combines the advantages
of SOM and the FCM algorithm, solves the problem of setting the initial clustering
center in the FCM, and overcomes their respective limitations. The NDVI data of
maize was obtained through the ground remote sensing detection system. The FCM
algorithm and the SOM-FCM algorithm were used to partition the fertilization
management zones of maize. The sum of squared errors (SSE) and silhouette
coefficient (SC) were used to evaluate the effectiveness of partitioning the fertilization
management zones. The experimental results show that the SOM-FCM algorithm is
better than the FCM algorithm for different NDVI data volumes. The maximum SSE
difference is 639, and the maximum difference of SC value is 0.048. As NDVI data
volume continues to grow of NDVI data volume, SOM-FCM algorithm shows better
performance than FCM algorithm.
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FE: In order to explore the emission patterns and global warming potential (GWP) of
CH4 and N20 from cold rice fields, the cold rice fields in Heilongjiang Province, China
were selected as the research objects. The artificial static box method was used to
comprehensively observe the CH4 and N20 gas emissions under three water
management modes: controlled irrigation (Cl), intermittent irrigation (ll), and
conventional flooding (CF), as well as three straw return management modes: no
straw return amount (S0:0 t<middle dot>hm(-2)), low straw return amount
(S1:t<middle dot>hm(-2)), and high straw return amount (S2:6t<middle dot>hm(-2)).
The results showed that both irrigation amount and straw returning amount promoted
the comprehensive warming potential of CH(4 )and N20O. The effects of irrigation
amount and straw returning amount on warming potential were as follows: irrigation
amount>straw returning amount. At the same time, irrigation amount and straw
returning amount also promoted each other. Based on comprehensive analysis, the
optimization mode of cold rice field management aimed at reducing the
comprehensive warming potential of CH(4 )and N2O in cold rice fields should adopt
controlled irrigation (Cl) and low straw return treatment (S1:3t<middle dot>hm(-2)),
which can facilitate the transformation of soil nutrients and effectively reduce the
comprehensive warming of CH4 and N20.
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% E: Perfluorooctane sulfonate (PFOS) is a widely utilized chemical known for its
exceptional environmental stability over extended periods, its significant potential to
bioaccumulate in living organisms, and its considerable risks to both health and the
environment. Several studies have suggested that PFOS may pose reproductive risks
in mammals; however, the exact mechanisms driving these effects are not well
understood. In this study, we explored the possible mechanisms by which PFOS
toxicity affects the maturation of mammalian oocytes and the embryonic development
employing porcine oocytes as a model system. SMART-seq results suggested that
PFOS may affect oocyte maturation through mechanisms involving ferroptosis,
autophagy, and alterations in membrane structure. Our results suggest that PFOS
exposure adversely affects mitochondrial function and structure, thereby influencing
peroxisome biogenesis and contributing to oxidative stress. Most importantly, we
found that exposure to PFOS significantly elevated Fe2+ levels, an indicator
associated with ferroptosis in oocytes. Furthermore, malondialdehyde (MDA) levels in
the PFOS group were significantly higher than those in the control group. Additionally,
the mRNA expression levels of PCBP1 and PCBP2, which are related to ferroptosis,
as well as the expression level of P53, were significantly reduced in the PFOS group.
Overall, exposure to PFOS in vitro results in mitochondrial damage in porcine
oocytes, which induces lipid.peroxidation and subsequently leads to the occurrence of
ferroptosis.
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FE: Amyloid fibers have valuable physicochemical properties for food and
biomaterial applications, but research on their aggregation and fibrillation in different
acidic environments is limited. This study integrated spectroscopic techniques, visual
imaging, and molecular dynamic (MD) simulations to investigate the effect of different
acidic environments on the structural transformation and fibrillation of mung bean
globulin (MBG). The results indicated that acidic environments significantly affect the
hydrolysis, self-assembly, and functional properties of MBG. Among them, mung
bean protein amyloid fibrils (MBGF) formed from HCI exhibited the strongest
fibrillation ability, with thioflavin T (ThT) fluorescence intensity 6 times higher than that
induced by organic acids (lactic acid (LA), malic acid (MA), and citric acid (CA)).
Transmission electron microscopy revealed that HCI-MBGF formed compact and
uniform fibrils (similar to 5 nm in diameter), while organic acid-induced MBGF formed
entangled fibrils with gel-like networks (similar to 20 nm in diameter). Functional
analysis further showed that HCI-MBGF had the highest emulsifying activity index
(EAI) of 17.25 +/- 0.13 m(2)/g, an increase of about 260 % compared to MBG (4.79 +/-
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0.23 m(2)/g), and enhanced rheological properties. In contrast, MBGF formed from
organic acids exhibited weaker fibrillation abilities, but a rapid gelation process was
promoted. MD simulations revealed that HCI disrupted the secondary structure of the
protein, promoting the formation of beta-sheets, which were crucial for fibrillation. In
contrast, organic acids (especially MA) facilitated protein unfolding and increased
protein flexibility. This study highlights the impact of acidic conditions on MBG
fibrillation and provides insights into its structural-functional design in food systems.
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#8: Synthesis and characterization of a delivery system by combining cobalt (11) with
soluble dietary fiber from Cyperus esculentus L. to regulate gut-derived neuroactive
metabolite biosynthesis
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#Z: Cobalt (Co) deficiency significantly impacts vegetarians and individuals with
malabsorption disorders. To enhance loading efficiency, safety, and bioavailability of
Co, a novel organic delivery system, CESDF-Co (Il), was constructed using soluble
dietary fiber from Cyperus esculentus L. (CESDF) as an organic ligand, synthesized
using a microwave-assisted solid-phase method. Comprehensive analyses were
conducted to determine the structural characteristics of CESDF-Co (Il) and evaluate
its stability, targeted release efficiency, and potential to regulate the biosynthesis of

gut-derived neuroactive metabolites. Results revealed the formation of a
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three-dimensional cross-linked network within the CESDF-Co (Il) due to Co (Il)
coordination bridging, with a cobalt loading of 78.14 mg/g. This structure enhanced its
thermal stability and surface hydrophobicity while retaining the intrinsic resistance of
CESDF to gastrointestinal digestion, facilitating colon-targeted delivery of CESDF-Co
(ID. In vitro fermentation demonstrated that CESDF-Co (ll) significantly increased
neuroactive-related amino acid precursors (tryptophan, tyrosine, glutamic acid, and
methionine by 2.04-, 2.92-, 2.33-, and 2.58-fold, respectively) and neurotransmitters
(serotonin, gamma-aminobutyric acid, dopamine, and acetylcholine by 3.28-, 4.93-,
1.73-, and 1.54-fold, respectively). This enhancement positively correlated with
increased production of total short-chain fatty acids (1.57-fold) and cobalt-dominated
vitamin B12 synthesis (16.25-fold). These findings offer valuable insights for
constructing secure colon-targeted, microbiota-triggered release delivery systems.
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¥A&: Dietary black soybean-whey blended protein prevents duodenal barrier damage
via intestinal flora dysbiosis improvement, SCFA production and pyroptosis inhibition
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#%Z: Background: The protective efficacy of black soybean-whey blended protein
(B-WP) in preserving the integrity of the duodenal barrier has been established.
Purpose: This study aimed to explore the effects of different doses of B-WP on
duodenal intestinal contents, short-chain fatty acids (SCFAs) and pyroptosis. Method:
A comprehensive investigation was conducted using 16 S rRNA sequencing,
non-targeted metabolomics, Western blot, immunohistochemistry (IHC), and
enzyme-linked immunosorbent assay (ELISA) to evaluate the impact of B-WP on
intestinal microbiota composition, SCFAs levels and pyroptosis in the duodenum,
aiming to elucidate its underlying mechanism of action. Result: The results showed
that lipopolysaccharide (LPS) stimulated the proliferation of Proteobacteria and
Streptococcus, while inhibiting Firmicutes, Ruminococcus, and Lactobacillus.
Additionally, LPS induced pyroptosis and damaged the duodenal barrier. However,
supplementation with low, medium, and high doses of B-WP enhanced the stability of
the intestinal microbiota, with the medium dose yielding the most favorable outcome.
Different doses of B-WP effectively suppressed pyroptosis, with the medium dose
showing significant effects (P < 0.01). This was evidenced by a 40.00 % reduction in
gasdermin-D (GSDMD) protein expression and decreases in mean optical density of
29.23 % for NOD-like receptor family pyrin domain-containing 3 (NLRP3) and 33.96 %
for cysteinyl aspartate specific proteinase (caspase)-1, respectively. Moreover, IL-18
levels decreased by 33.77 %, while IL-33 levels increased by 42.62 %. Conclusion:
These findings indicate that B-WP can mitigate duodenal barrier injury by modulating
intestinal microbiota composition. Specifically, B-WP enhances the abundance of
Firmicutes, Ruminococcus, and Lactobacillus, while reducing Proteobacteria and
Streptococcus abundance. This modulation promotes the synthesis of SCFAs,
thereby suppressing pyroptosis and contributing to the prevention of duodenal barrier
damage.
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% Construction of a quercetin-kafirin nanodelivery system by ultrasound-treated:
Synthesis and characterization
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FE: Quercetin exhibits notable bioactivity, however, its poor solubility and stability
result in rapid degradation and limited bioavailability. To solve this problem, kafirin
was used to encapsulate quercetin, and an ultrasonicassisted anti-solvent
precipitation method was employed to construct a nanoparticle delivery system. The
results showed that kafirin-quercetin nanoparticles (KQN) subjected to ultrasonic
treatment (600 W, 120 s) exhibited particle sizes ranging from 90.16 to 213.27 nm and
achieved a maximum encapsulation efficiency of 81.36 % for quercetin. Spectral
analysis and molecular docking identified van der Waals forces, hydrogen bonds, and
other interactions between quercetin and kafirin, which enhanced nanoparticle
stability. The nanoparticle system exhibited potent antioxidant and anti-inflammatory
activities, as evidenced by DPPH, ABTS, FRAP, and inhibition of NO production.
These findings establish a robust theoretical basis for enhancing the bioavailability of
quercetin, fostering nanoparticle applications in the food industry, and expanding the
potential uses of kafirin.
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#RE: Insight into the formation mechanism of umami taste in traditional Chinese
soybean paste: A review
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#Z: China boasts an extensive history of producing and consuming soybean paste.
Soybean paste, as a typical fermented soybean product, is valued for its rich umami
flavor and nutritional benefits. The distinctive taste of soybean paste is predominantly
characterized by its umami taste. During soybean paste fermentation, the formation of
umami compounds such as amino acids, nucleotides, organic acids and umami
peptides is closely tied to microbial metabolism during fermentation. Therefore, it is
crucial to elucidate the relationship between umami compounds and microbial
diversity in soybean paste. At present, most of the research on the flavor of soybean
paste focuses on volatile flavors, while there is relatively little research on its umami
characteristics. There is still a lack of systematic reviews on the umami flavor of
traditional Chinese soybean paste. This review synthesizes current research on
umami compounds including amino acids, nucleotides, organic acids, and umami
peptides, microbial diversity, and their interactions in soybean paste fermentation. It
further explores detection methods and evaluation approaches of umami compounds,
as well as the presentation mechanism of umami compounds. The objective is to
provide insights into regulating umami compound formation during fermentation,
supporting high-quality soybean paste production.
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FE: To address the issue of rice flour adulteration, where lower-cost rice flour is
mixed with higher-grade varieties to reduce costs, this work proposes a rapid
identification method using Raman spectroscopy. Rice varieties from Heilongjiang
Province were selected for adulteration experiments, in which Longgingdao 8 (LQD)
was mixed with Sanjiang 6, Longyang 16, Suijing 18, Longdao 18, and Daohuaxiang
2 in varying proportions. Six machine learning models were employed for
classification, with four different preprocessing methods. The models' performance
was evaluated using the receiver operating characteristic (ROC) curves, and key
characteristic bands for each rice variety were identified. For Sanjiang 6, the optimal
preprocessing method was standard normal transformation, and the best-performing
model was the artificial neural network, which achieved an area under the curve
(AUC) of 96.2% and an accuracy of 94.8%. For Daohuaxiang 2, smoothing forest and
random forest yielded the best results, with an AUC of 92.4% and an accuracy of
94.8%. Similarly, for Longdao 18, standard normal transformation and artificial neural
network provided the highest accuracy (99.6%) with an AUC of 99.3%. Longyang 16
also showed optimal results with standard normal transformation and artificial neural
network, achieving an AUC of 93.7% and an accuracy of 96.6%. Finally, for Suijing
18, multivariate scattering correction and random forest were the most effective, with
an AUC of 99.3% and an accuracy of 99.6%. This comparative analysis of traceability
models demonstrates a promising approach to identifying rice flour adulteration. The
identification of compounds influencing different rice varieties further enhances the
traceability of rice types, providing a robust reference for future studies.
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#E: This study examined the effect of bran degree (BD) ranging from to 0-10 % on
the structural features, processing characteristics and edible quality of the
Daohuaxiang paddy variety (Japonica variety). The results demonstrated that as BD
decreased, the aleurone layer was destroyed, and the aleurone grains (AG) were
flowed out and accumulated on the rice surface. With a decrease in BD, the defective
kernels decreased from 33.15 % to 1.00 %, the yellow-colored kernels decreased
from 4.50 % to 0.05 %, the fat, protein and fiber contents were reduced by 88.04 %,
15.54 % and 34.48 %, respectively. However, when BD was maintained at 5-10 %,
the change in the whole kernels and broken kernels was not significant. When BD
ranged from 0 to 7 %, the hardness and cohesiveness of cooked rice exhibited no
significant difference, but elasticity and chewiness demonstrated different trends. The
taste value of uncooked rice peaked at 4 % BD, whereas the decline in the taste value
of cooked rice was more gradual between 2 and 6 % BD. These findings suggest that
it is feasible to enhance the nutritional value and improve edible quality by controlling
BD, which can provide theoretical support for the production of high value-added rice
and reasonably well-milled rice.
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FE: Embryo rice, as a product of processing rice, improves palatability and retains
the nutritional characteristics of brown rice. However, the storage period of embryo
rice is only 30 d at room temperature. To delay the deterioration in the quality of
embryo rice during storage, this study used polyethylene terephthalate/aluminum
foil/polyethylene (PET/AL/PE) to vacuum-package embryo rice, and analyzed the
quality changes under 25 or 4 degrees C storage conditions. At the same time,
volatile compound analysis and transcriptomic analysis were integrated to explore the
quality deterioration mechanism of embryo rice during storage. The electronic nose
results showed that the odor of embryo rice changed significantly during different
storage periods (p < 0.05). A total of 72 volatile compounds were identified by
Headspace-Solid-Phase Micro-Extraction-Gas Chromatography-Mass Spectrometry
(HS-SPME-GC-MS), with 2-pentylfuran, naphthalene, and styrene contributing the
most in the early stage, and 2-hexenal, nonanal, trans-2-nonenal, and ethanol
contributing more in the later stage. Correlation analysis showed that fatty acids,
malondialdehyde (MDA), lipase, and ferric-reducing antioxidant power (FRAP) were
positively correlated with aldehydes and acids (p < 0.05), while catalase (CAT) and
2,2-diphenyl-1-picrylhydrazyl (DPPH) were negatively correlated (p < 0.05). This was
mainly because the oxidative decomposition of lipids and the weakening of
antioxidant capacity would lead to the accumulation of aldehydes. In the Mantel test
analysis, color had the strongest correlation with volatile compounds, followed by
taste value, and finally texture. In transcriptomic analysis, lipid synthesis and
metabolism were key pathways for the storage deterioration of embryo rice, and the
LOX gene played an important regulatory role. These results can provide a theoretical
basis for the evaluation of quality and selection of storage method of embryo rice.
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#E: Ulcerative colitis (UC), an idiopathic and recurrent ailment, substantially
influences a patient's health. Mung bean peptides (MBPs) are bioactive substances
derived from mung bean protein that possess notable anti-inflammatory properties.
However, their efficacy and underlying mechanisms in UC treatment remain unclear.
In this study, the structural characteristics of MBPs were examined by determining
various parameters, such as amino acid composition, molecular weight distribution,
and peptide sequences, thereby structurally demonstrating their anti-inflammatory
potential. The therapeutic effectiveness of MBPs in UC treatment was evaluated by
assessing its influence on colon length, histological damage to colonic tissue, and
disease activity index of mice suffering from colitis induced by dextran sulfate sodium
(DSS). Additionally, the study explored the potential mechanism of action of MBPs in
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UC by analyzing the intestinal microbiota, inflammatory cytokines in serum, and tight
junction (TJ) proteins in the colon tissue of mice. The results revealed that MBPs
significantly increased colon length, reduced colonic tissue damage, and decreased
the disease activity index in mice with UC. MBPs restored intestinal barrier function by
upregulating the expression of ZO-1 and claudin-1 proteins within the colonic tissue of
mice with DSS-induced colitis, thereby treating UC. MBPs exerted anti-inflammatory
effects by downregulating the amplification of inflammatory cytokines in the serum,
improving the gut microbiota structure in mice with colitis, and regulating
immune-related signaling pathways. Therefore, there is an experimental basis for the
potential use of MBPs as adjunctive therapy in UC.
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#8: Ecological impact of rain splash erosion on saline-alkali grassland surfaces
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#E: Photovoltaic panels (PVPs) in grasslands are arranged in such a way that they

capture rainfall, which subsequently drips from the edges and causes splash erosion
in the grassland, ultimately destroying the natural ecological environment. As such,
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PVPs can adversely affect fragile saline-alkali habitats, but the precise ecological
impact of PVP-caused rainfall splash erosion on saline-alkali grassland has yet to be
quantified. To explore the impact of splash erosion on the saline-alkali grassland
under PVPs, an investigation was performed here on various surfaces commonly
underneath PVPs. These surfaces were typical bare saline-alkali surface (B), Suaeda
glauca surface (S) and Leymus chinensis surface (L), and all were positioned under
PVPs in the Songnen Plain saline-alkali grassland. The soil splash erosion ditch
morphology, the plant community status, and the field-measured soil properties of the
three underlying surfaces were all analyzed as part of this investigation in accordance
with the observed impact of splash erosion on the three underlying surface
ecosystems. Ultimately, the splash erosion generated four ditches in the underlying
surfaces, with the degree of soil loss ranked from greatest to smallestas B> S > L.
According to the RDA results, vegetation coverage was the main factor affecting
splash ditch morphology. The vegetation of the S. glauca surface was fragmented
following splash erosion. Much of the S. glauca in the splash erosion ditch died,
resulting in a 33.47 %-64.66 % reduction in coverage. In contrast, L. chinensis
maintained a higher coverage, which means that it inhibited splash erosion more
effectively. For the bare surface, the rainfall splash reduced pH and Ec, and S. glauca
began to grow along the edge of the ditch. Collectively, our study quantified the
impact of rain splash erosion under PVPs in a saline-alkali grassland ecosystem,
comparing the difference in the degree of splash erosion among three different
underlying surfaces.
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FE: Canine distemper virus (CDV) is a member of the genus Morbillivirus with a
worldwide distribution that causes fatal diseases in canids and marine mammails. In
recent years, CDV has demonstrated the remarkable ability of pathogens to cross
species barriers. The natural host range of CDV has expanded from Canidae to
Primates, presumably attributed to ecological shifts and the emergence of viral
variants. Therefore, it is important to investigate whether CDV can infect humans by
adapting to the human signalling lymphocyte activation molecule (hSLAM) receptor to
cross the species barrier. Through successive passaging and plaque cloning of a
CDV wild-type strain (5804PeH) in Vero cells expressing hSLAM (Vero-hSLAM), we
obtained an hSLAM adaptive strain, 5804PeH-VhS. The adapted CDV strain
exhibited a D540G mutation within the receptor-binding domain (RBD) of the
haemagglutinin (H) protein. The HD540G mutation has enhanced cell-cell fusion
activity in Vero-hSLAM cells. This adaptation allowed the CDV strain to infect human
peripheral blood mononuclear cells (PBMCs), particularly T lymphocytes and inhibited
lymphocyte proliferation. Additionally, this strain could replicate in the lymphoid
tissues of transgenic mice that express the hSLAM receptor, causing viraemia.
However, the adapted strain did not spread to the epithelial cells or the central
nervous system of the mice. While this adaptation indicates a potential risk, there is
no definitive evidence that the virus can spread among humans.
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FE: The effective resolution of constrained multi-objective optimization problems
(CMOPs) requires a delicate balance between maximizing objectives and satisfying
constraints. Previous studies have demonstrated that multi-swarm optimization
models exhibit robust performance in CMOPs; however, their high computational
resource demands can hinder convergence efficiency. This article proposes an
environment selection model based on Bayes' theorem, leveraging the advantages of
dual populations. The model constructs prior knowledge using objective function
values and constraint violation values, and then, it integrates this information to
enhance selection processes. By dynamically adjusting the selection of the auxiliary
population based on prior knowledge, the algorithm significantly improves its
adaptability to various CMOPs. Additionally, a population size adjustment strategy is
introduced to mitigate the computational burden of dual populations. By utilizing past
prior knowledge to estimate the probability of function value changes, offspring
allocation is dynamically adjusted, optimizing resource utilization. This adaptive
adjustment prevents.unnecessary computational waste during evolution, thereby
enhancing both convergence and diversity. To validate the effectiveness of the
proposed algorithm, comparative experiments were performed against seven
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constrained multi-objective optimization algorithms (CMOEAs) across three
benchmark test sets and 12 real-world problems. The results show that the proposed
algorithm outperforms the others in both convergence and diversity.
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#E: This study systematically investigates the effects of carburizing and
carbonitriding temperatures on the microstructural evolution and wear resistance of
18Cr2Ni4WA steel. The surface layer after carburizing-carbonitriding treatment
comprises acicular/lath martensite, residual austenite, and dispersed carbides, with
microstructural gradients dependent on processing parameters. Elevated carburizing
temperatures (930-970 degrees C with 850 degrees C carbonitriding) marginally
reduce surface microhardness and harden layer depth, while increasing carbonitriding
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temperature to 880 degrees C (930 degrees C carburizing) significantly decreases
hardness and accelerates softening at depth. Microstructural analysis reveals that
higher carbonitriding temperature (880 degrees C) promotes grain coarsening,
reduces carbide fraction, and increases residual austenite content, attributed to
altered carbon/nitrogen diffusion kinetics and solute supersaturation. Wear resistance
correlates strongly with carbide dispersion and grain refinement, and the 930 degrees
C carburizing and 850 degrees C carbonitriding sample exhibiting the lowest wear
rate, 61.5% lower than conventional carburized specimens, due to optimized
nitrogen-containing martensite and dislocation pinning by fine carbides. These
findings demonstrate that synergistic control of carburizing and carbonitriding
temperatures enables tailored surface engineering, achieving enhanced wear
resistance through nanoscale carbide distribution and stabilized martensitic matrices,
offering critical insights for manufacturing high-performance gears and aerospace
components.
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FHE: Tick-borne diseases (TBDs) pose a significant public health challenge, as their
incidence is increasing due to the effects of climate change and ecological shifts. The
interplay between tick-borne pathogens and the host microbiome is an emerging area
of research that may elucidate the mechanisms underlying disease susceptibility and
severity. To investigate the diversity of microbial communities in ticks infected with
vertebrate pathogens, we analyzed the microbiomes of 142 tick specimens. The
presence of Rickettsia and Anaplasma pathogens in individual samples was detected
through PCR. Our study aimed to elucidate the composition and variation of microbial
communities associated with three tick species, which are known vectors for various
pathogens affecting both wildlife and humans. We employed high-throughput
sequencing techniques to characterize the microbial diversity and conducted
statistical analyses to assess the correlation between the presence of specific
pathogens and the overall microbial community structure. Pathogen screening
revealed an overall positivity rate of 51.9% for Anaplasma and 44.6% for spotted fever
group rickettsia (SFGR). Among the three tick species (Dermacentor silvarum,
Haemaphysalis concinna, and Haemaphysalis japonica) analyzed, D. silvarum (the
predominant species) exhibited the highest pathogen prevalence. The results indicate
significant variation in microbial diversity between tick samples, with the presence of
Anaplasma and SFGR associated with distinct changes in the microbial community
composition. These findings underscore the complex interactions between ticks and
their microbial inhabitants, enriching our understanding of tick-borne diseases.
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. Babesia species are tick-transmitted hemoprotozoa that infect mammals, birds,
and humans, posing a significant global threat to veterinary medicine threat. In this
study, the authors systematically retrieved articles on the occurrence of Babesia
species in domestic herbivores in China, including ovine, bovine, and equine species,
through a search in the following six databases from their inception to 4 November
2024: PubMed, Web of Science, ScienceDirect, Chinese National Knowledge
Infrastructure, Wanfang Data, and VIP Chinese Journal Database. A total of 94
studies (54 high-quality studies, 40 medium-quality studies) from 28 provinces were
included. The pooled prevalence of Babesia infection was 11 % in ovines, 12 % in
bovines, and 18 % in equines, with significant differences observed across
subgroups, including, region, species, longitude, temperature, and season. Infection
prevalence was higher in East and Central China, particularly in Hunan, Fujian, and
Ningxia, as well as in regions characterized by lower altitude, higher temperature, and
higher humidity. Longitude and season were significantly associated with Babesia
infection in equines (p < 0.05), while temperature analysis indicated a significant
difference (p < 0.05) in Babesia infection in bovines. In addition, infection rates were
higher in female animals than in male animals; rates were also higher in 2013 or
before in comparison to later sampling years. Moreover, the infection rates of different
Babesia species varied significantly in bovines. These findings highlight key
epidemiological patterns and potential risk factors, including regional and
environmental influences associated with Babesia infection in domestic herbivores in
China; thus, the findings of this study provide a solid foundation for developing
targeted prevention and control strategies that can aim to mitigate the impact of
babesiosis in domestic herbivores.
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FHE: Sulfonium is a potential structure with multiple bioactivities and has attracted
extensive attention recently. It contains cationic charge that can interact with the
phosphate anion of nucleic acid and can be used as vector for gene delivery. We
developed a group of sulfonium lipids (SLs) based on methionine structure and tested
their gene carrier abilities. The SLs were synthesized in three steps by linking oleoyl
or lauryl group via ester or amide bond, and attaching short alkyl group on thioether to
form sulfonium. The gene delivery capacity of these SLs were evaluated by testing
the gene binding ability, cytotoxicity and measuring the particle size, zeta potential,
cellular uptake and transfection ability of SL/eGFP nanoparticles on HepG2 cells. The
results showed that all the SLs can fully encapsulate nucleic acids at S/P ratio of 4/1.
The formed nanoparticles had sizes in range of 161 similar to 224 nm and the zeta
potentials in range of +40 similar to 49 mV. SLs presented low toxicity on HepG2 cell
when concentration was lower than 2.5 mu M. SL/eGFP nanoparticles were observed
to have strong cellular uptake ability, some of the particles presented stronger gene
transfection to cells than lipo2000. SLs are a kind of new cationic lipid for gene
delivery as well as other biological studies.
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FHE: Salt stress is one of the abiotic factors limiting crop growth. However, the
mechanisms regulating starch-sucrose metabolism in the mobilization of soybean
(Glycine max L.) reserves at different levels of salt stress during germination remain
unknown. This study evaluated the effects of different levels of salt stress [0 mmol L-1
NaCl (CK), 75 mmol L-1 NaCl (S), and 150 mmol L-1 NaCl (SS)] on germinating
seeds of three soybean varieties. Salt stress, especially the SS treatment,
significantly reduced the radicle length, radicle fresh weight, and total fresh weight.
Salt stress had different effects on the starch accumulation of cotyledons and radicles,
while significantly increased the sucrose accumulation through several mechanisms.
The regulatory mechanisms governing starch-sucrose metabolism in cotyledon and
radicle during the germination stage exhibit distinct differences. In cotyledons, the
decrease of starch content under S and SS treatment was due to the decrease of
sucrose decomposition, which inhibited the metabolic cycle of starch. The
up-regulated expression of GmSWEETG6/15 under different levels of salt stress can
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promote the accumulation of sucrose in radicles. However, different salt stress levels
have different response mechanisms to sucrose and starch metabolism in radicles.
The activities of sucrose-metabolizing enzymes sucrose synthase (cleavage) and
invertase in the radicle of S treatment were significantly reduced, while SS treatment
could activate the sucrose metabolic cycle and increase the efficiency of
starch-sucrose conversion. Compared with S treatment, the accumulation of starch
content in SS treatment was due to the increase of SSS, alpha-amylase and
beta-amylase activities and the up-regulation of GmAMY3 and GmBAM1 expression
levels. Based on the results of this study, in order to promote soybean germination in
saline soils, rationalized soybean seed compositions can be designed according to
the degree of salinity in each region, which can provide a reference to the future
breeding of salt-tolerant soybeans.
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#Z: Introduction Maize is a crucial source of nutrition, and the quality traits such as
starch content, oil content, and lysine content are essential for meeting the demands

of modern agricultural development. Understanding the genetic basis of these quality

traits significantly contributes to improving maize yield and optimizing end-use quality.
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While previous studies have explored the genetic basis of these traits, further
investigation into the quantitative trait loci (QTL) responsible for variations in starch
content, oil content, and lysine content still requires additional attention.Methods
Double haploid (DH) populations were developed via a nested association mapping
(NAM) design. Phenotypic data for starch, oil, and lysine content were collected using
near-infrared spectroscopy and analyzed via ANOVA. Genotyping employed a 3K
SNP panel, and genetic maps were constructed using QTL IciMapping. QTL analysis
integrated single linkage mapping (SLM) and NAM approaches, with candidate genes
identified via maizeGDB annotation and transcriptome data.Results The broad-sense
heritability of the populations with a range of 63.98-80.72% indicated the majority of
starch content, oil content and lysine content variations were largely controlled by
genetic factors. The genetic maps were constructed and a total of 47 QTLs were
identified. The phenotypic variation explained (PVE) of the three traits is in a range of
2.60-17.24% which suggested that the genetic component of starch content, oil
content and lysine content was controlled by many small effect QTLs. Five genes
encoding key enzymes in regulation of starch, oil and lysine synthesis and
metabolism located within QTLs were proposed as candidate genes in this
study.Discussion The information presented herein will establish a foundation for the
investigation of candidate genes that regulate quality traits in maize kernels. These
QTLs will prove beneficial for marker-assisted selection and gene pyramiding in
breeding programs aimed at developing high-quality maize varieties.
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#%: Integrated metabolomics and transcriptomics unravel the biosynthZaesis
mechanism of anthocyanin in postharvest red raspberry (<i>Rubus idaeus</i> L.)
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#Z: Introduction Anthocyanins are crucial secondary metabolites that are
responsible for pigment deposition in fruits. Raspberry fruit color shifts from white to
red during natural or postharvest ripening. However, the precise mechanisms and
biosynthetic pathways of anthocyanins in postharvest raspberries remain
unclear.Methods This study used metabolomic and transcriptomic analyses to explore
anthocyanin biosynthesis in postharvest raspberries at various color stages: white
(RBT-1), white-to-pink (RBT-2), pink (RBT-3), red (RBT-4), and deep red
(RBT-5).Results We identified 43 key metabolites, and 13,239 DEGs linked to
anthocyanin biosynthesis in postharvest raspberry colour development, including
cyanidin-3-O-sophoroside and cyanidin-3-O-glucoside. The key DAMs in colored
raspberries were gentiobioside, pelargonidin-3,5-O-diglucoside,
cyanidin-3-O-sambubioside, and pelargonidin-3-O-sambubioside. Transcriptome
analysis revealed 32 differentially expressed structural genes linked to anthocyanin
and flavonoid synthesis, with significant upregulation of PAL, CHS, F3H, C4H, F3'H,
DFR, ANS, CHI, and UFGT genes, which promote anthocyanin synthesis and
pigment accumulation. Integrated analysis showed that cyanidin-3-O-sophoroside
was correlated with 9 structural genes involved in anthocyanin biosynthesis, 19
transcription factors (TFs), and 14 hormone signaling-related genes.Discussion This
study explored the regulatory mechanisms of MYB, WRKY, bHLH, and NAC
transcription factors, as well as structural genes and phytohormone-related genes, in
modulating anthocyanin metabolism during postharvest color changes in raspberries.
The findings provide valuable insights for optimizing postharvest fruit storage
conditions and enhancing fruit quality.
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#%: Effects of rot-promoting bacteria on decomposition characteristics of corn straw
and spring soybean yield in Saline-alkali Land
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HE: Understanding the relationship between microbial inoculants and straw
decomposition is crucial for achieving a high soybean yield in northern China's cold
region. This study investigated the effects of different microbial inoculants on nutrient
release characteristics and extracellular enzyme activities. A pot experiment was
conducted over two growing seasons (2023 and 2024) using the soybean (Glycine
max L. Merrill) cultivar Nongging 28, the saline-alkali soil as the test soil, and corn
straw as the test straw. The microbial inoculants tested were Bacillus sp. ND1 and
Bacillus sp. ND2. The following treatments were employed: straw with no microbial
agent application (CK), straw with Bacillus sp. ND1 application (T1), straw with
Bacillus sp. ND2 application (T2), and straw with a 1:1 application of Bacillus sp. ND1
and Bacillus sp. ND2 compound bacteria (T3).The two-year results showed that the
T1, T2, and T3 treatments significantly increased the rate of straw decomposition,
reduced the lignocellulose content, and progressively released nitrogen, phosphorus,
and potassium from the straw compared to the CK. During both years, the T3
treatment exhibited the highest straw decomposition rate and enzyme activity at
R2(Full Bloom period), R4(Full Pod period), R6(Full Seed period) and R8(Full Maturity
period) periods, which ultimately increased soybean yield by 24.00%-28.00%
(P<0.05). These findings indicate that microbial inoculants have significant potential
for application in straw management and provide an important basis for optimizing
straw return and crop yield. In summary, T3 treatment can accelerate straw
decomposition and nutrient release rates, increase soybean yield, and provide a
theoretical basis for optimizing the straw decomposition effect and rational utilization
of organic resources by promoting the activity of extracellular enzymes and the
degradation of straw cellulose, hemicellulose, and lignin.
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FE: Cold stress critically restricts maize seedling growth in Northeast China, yet the
mechanism by which cold priming (CP) enhances cold tolerance through
proline-nitrogen metabolic networks remains unclear. This study systematically
investigated CP's synergistic regulation in cold-tolerant (Heyu27) and cold-sensitive
(Dunyu213) maize using a two-phase temperature regime (priming induction/stress
response) with physiological and multivariate analyses. CP alleviated cold-induced
photosynthetic inhibition while maintaining a higher chlorophyll and photosynthetic
rate, though biomass responses showed varietal specificity, with Heyu27 minimizing
growth loss through optimized carbon-nitrogen allocation. Antioxidant enzymes such
as superoxide dismutase (SOD), peroxidase (POD), and catalase (CAT) were
pre-activated during early stress, effectively scavenging reactive oxygen species
(ROS) and reducing malondialdehyde (MDA) accumulation, with Heyu27 showing
superior redox homeostasis. CP enhanced proline accumulation via bidirectional
enzyme regulation (upregulating triangle 1-pyrroline-5-carboxylate
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synthase/reductase [P5CS/P5CR], inhibiting proline dehydrogenase [ProDH]) and
reprogrammed nitrogen metabolism through glutamate dehydrogenase/isocitrate
dehydrogenase (GDH/ICDH)-mediated ammonium conversion to glutamate,
alleviating nitrogen dysregulation while supplying proline precursors. Principal
component analysis revealed divergent strategies: Heyu27 prioritized
proline-antioxidant synergy, whereas Dunyu213 emphasized photosynthetic
adjustments. These findings demonstrate that CP establishes "metabolic memory"
through optimized proline-nitrogen coordination, synergistically enhancing
osmoregulation, reactive oxygen species (ROS) scavenging, and nitrogen utilization.
This study elucidates C4-specific cold adaptation mechanisms, advancing
cold-resistant breeding and stress-resilient agronomy.
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FrE: Melatonin Mitigates Cd-Induced Growth Repression and RNA
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#Z: Melatonin (MT) has been found to mitigate cadmium (Cd) toxicity with negligible
environmental risks. It remains poorly understood as to how MT mitigates Cd-induced
growth repression and regulates RNA m(6)A methylation. We aimed to elucidate the
effect of MT on growth repression and RNA m(6)A methylation in Arabidopsis
(Arabidopsis thaliana) exposed to Cd stress. MT mitigated, on average, 13.96% and
8.42% of growth repression resulting from Cd and mismatch repair (MMR) deficiency.
The ameliorative effect on Cd stress was reduced by 70.56% and 34.23% in msh2
and msh6 mutants, respectively. With distinct dose-effect relationships, m(6)A
hypermethylation responded to Cd stress rather than Cu stress, which was further
elevated in MMR-deficient seedlings. MT reduced m(6)A levels by 22.98% even
without stress induction, whereas the depressed m(6)A levels in MMR-deficient
seedlings, greatly exceeding those in the WT. The "writer" and "eraser" gene
expression responsible for m(6)A methylation was reduced with the concentration of
stresses due to MT, but VIR and ALKBH9B no longer responded to Cd stress in msh2
and msh6. Despite the remarkable repression, MMR gene expression was regularly
promoted by MT under Cd and Cu stress. Our study provides novel insights into the
molecular mechanisms underlying the restorative effects of MT on growth repression
and m(6)A methylation regulation, which shed light on Cd phytoremediation.
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¥8: 2,4-Epibrassinolide Alleviates cd Toxicity in Vigna angularis by Boosting
Antioxidant Defense, Detoxification, and Genome Stability
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#E: Cadmium is one of the most toxic heavy metal pollutants in the world, seriously
affecting crop growth and human health. 2,4-Epibrassinolide (BRs) has been proven
to promote plant growth, enhance abiotic stress resistance and improve crop quality
and yield. In this study, adzuki bean (V. angularis) cultivar 'Zhen Zhuhong' was grown
hydroponically in 1/2 Hoagland nutrient solution with 0, 1, and 2 mg L-1 cadmium
chloride (CdClI2), and then treated with 0 or 1 mu M BR at the V1 stage. Compared
with Cd stress, ascorbic acid content, peroxidase (POD, EC 1.11.1.7), catalase (CAT,
EC 1.11.1.6) and superoxide dismutase (SOD, EC1.15.1.1) activities in adzuki
Cd-stressed bean roots under BR treatment were increased by 30.63%, 41.83%,
51.49%, and 29.48%, which alleviated intracellular ROS accumulation and DNA
oxidative damage. In addition, proline content and free amino acid content in
BR-treated adzuki bean seedling roots under Cd stress increased by 30.37% and
35.96%, which was conducive to maintaining cell membrane homeostasis and
improving root activity. RNA-seq and real-time quantitative reverse transcription PCR
analyses revealed that BR treatment regulates the absorption, transport, and
accumulation processes of Cd2+ in adzuki bean seedling roots, reducing the
nonspecific accumulation of Cd2+ within cells and alleviating the toxic effects of Cd on
root cells. BR treatment enhances the DNA damage repair in the roots of adzuki
beans under Cd stress by reducing the extent of DNA oxidative damage, and
effectively promoting the transition of cells from the G1 phase to the S phase.
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#Z: Currently, the PR1 gene in strawberry has not been reported yet. Therefore, in
this study, the FaPR1 gene sequence was obtained and cloned based on the
transcriptome data of strawberry in response to anthracnose infection. The
characteristics of FaPR1-related sequences were analyzed using bioinformatics
methods. Moreover, the potential interacting proteins of FaPR1 were predicted using
the interaction pairs included in the STRING database, and the interaction between
them was verified by the yeast two-hybrid method. In addition, the phenotypic and
physiological changes of strawberry materials with overexpressed FaPR1 gene after
infection by Colletotrichum gloeosporioides (Penz.) Sacc. were analyzed to provide
reference genes and a theoretical basis for molecular breeding for anthracnose
resistance. The main results were as follows: (1) The FaPR1 gene encodes a protein
containing 162 amino acid residues with an isoelectric point of 5.52; (2) The FaPR1
protein is closely related to Rosa chinensis Jacq. PR1 (RcPR1) protein and Rosa
hugonis Hemsl. PR1 (RhPR1) protein; (3) There is an interaction between FaPR1 and
the strawberry thaumatin-like protein 1 (FaTLP1); (4) The FaPR1 gene plays an
important role in strawberry resistance to anthracnose, and overexpression of the
FaPR1 gene can enhance strawberry resistance to this disease.
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#Z: Accurate diagnosis of crop nutritional status is critical for optimizing yield and
quality in modern agriculture. This study enhances the accuracy of Raman
spectroscopy-based nutrient diagnosis, improving its application in precision
agriculture. We propose a method to identify optimal diagnostic positions on
cucumber leaves for early detection of nitrogen (N), phosphorus (P), and potassium
(K) deficiencies, thereby providing a robust scientific basis for high-throughput
phenotyping using Raman spectroscopy (RS). Using a dot-matrix approach, we
collected RS data across different leaf positions and explored the selection of
diagnostic positions through spectral cosine similarity analysis. These results provide
critical insights for developing rapid, non-destructive methods for nutrient stress
monitoring in crops. Results show that spectral similarity across positions exhibits
higher instability during the early developmental stages of leaves or under short-term
(24 h) nutrient stress, with significant differences in the stability of spectral data
among treatment groups. However, visual analysis of the spatial distribution of
positions with lower similarity values reveals consistent spectral similarity distribution
patterns across different treatment groups, with the lower similarity values
predominantly observed at the leaf margins, near the main veins, and at the leaf base.
Excluding low-similarity data significantly improved model performance for early (24
h) nutrient deficiency diagnosis, resulting in higher precision, recall, and F1 scores.
Based on these results, the efficacy of the proposed method for selecting diagnostic
positions has been validated. It is recommended to avoid collecting RS data from
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areas near the leaf margins, main veins, and the leaf base when diagnosing early
nutrient deficiencies in plants to enhance diagnostic accuracy.

A5 WOS:001474545100001

SCHRZEEL: Article

Huht: [Hou, Zhaolong; Gao, Jiaxin] Heilongjiang Bayi Agr Univ, Coll Engn, Daging
163319, Peoples R China.

[Wang, Yaxuan; Zheng, Xin] Heilongjiang Bayi Agr Univ, Coll Civil Engn & Water
Conservancy, Daqing 163319, Peoples R China.

[Tan, Feng] Heilongjiang Bayi Agr Univ, Coll Informat & Elect Engn, Daging 163319,
Peoples R China.

[Jiao, Feng] Heilongjiang Bayi Agr Univ, Coll Agr, Daqing 163319, Peoples R China.
[Su, Chunijie] Heilongjiang Bayi Agr Univ, Coll Hort & Landscape Architecture, Daging
163319, Peoples R China.

WEIREZ Hilk: Zheng, X (EH/EZ), Heilongjiang Bayi Agr Univ, Coll Civil Engn &
Water Conservancy, Daqing 163319, Peoples R China.

HL-FHRAFEHbE: houzhaolong@byau.edu.cn; wangyaxuan1980@byau.edu.cn;
bayitf@byau.edu.cn; a441380540@163.com; jiaofeng1980@163.com;
scj_1992@163.com; zhxin@byau.edu.cn

Affiliations: Heilongjiang Bayi Agricultural University; Heilongjiang Bayi Agricultural
University; Heilongjiang Bayi Agricultural University; Heilongjiang Bayi Agricultural
University; Heilongjiang Bayi Agricultural University

W45 | Plant Sciences
%y H3: 2025-06-11

5% 10 %

#r&: Real-time detection of Chinese cabbage seedlings in the field based on
YOLO11-CGB
fE£3: Shi, H (Shi, Hang); Liu, CX (Liu, Changxi); Wu, M (Wu, Miao); Zhang, H (Zhang,
Hui); Song, H (Song, Hang); Sun, H (Sun, Hao); Li, YF (Li, Yufei); Hu, J (Hu, Jun)
SRIFHARYI: FRONTIERS IN PLANT SCIENCE #: 16 CHRS: 1558378
DOI: 10.3389/fpls.2025.1558378 Published Date: 2025 APR 3
Web of Science Z:LEHEHFK "#5IHIK": 0
BEIBKR AT 0
FE: Introduction Accurate application of pesticides at the seedling stage is the key to
effective control of Chinese cabbage pests and diseases, which necessitates rapid
and accurate detection of the seedlings. However, the similarity between the
characteristics of Chinese cabbage seedlings and some weeds is a great challenge
for accurate detection.Methods This study introduces an enhanced detection method
for Chinese cabbage seedlings, employing a modified version of YOLO11n, termed
YOLO11-CGB. The YOLO11n framework has been augmented by integrating a
Convolutional Attention Module (CBAM) into its backbone network. This module
focuses on the distinctive features of Chinese cabbage seedlings. Additionally, a
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simplified Bidirectional Feature Pyramid Network (BiFPN) is incorporated into the
neck network to bolster feature fusion efficiency. This synergy between CBAM and
BiFPN markedly elevates the model's accuracy in identifying Chinese cabbage
seedlings, particularly for distant subjects in wide-angle imagery. To mitigate the
increased computational load from these enhancements, the network's convolution
module has been replaced with a more efficient GhostConv. This change, in
conjunction with the simplified neck network, effectively reduces the model's size and
computational requirements. The model's outputs are visualized using a heat map,
and an Average Temperature Weight (ATW) metric is introduced to quantify the heat
map's effectiveness.Results and discussion Comparative analysis reveals that
YOLO11-CGB outperforms established object detection models like Faster R-CNN,
YOLOv4, YOLOv5, YOLOVS8 and the original YOLO11 in detecting Chinese cabbage
seedlings across varied heights, angles, and complex settings. The model achieves
precision, recall, and mean Average Precision of 94.7%, 93.0%, and 97.0%,
respectively, significantly reducing false negatives and false positives. With a file size
of 3.2 MB, 4.1 GFLOPs, and a frame rate of 143 FPS, YOLO11-CGB model is
designed to meet the operational demands of edge devices, offering a robust solution
for precision spraying technology in agriculture.
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FE: Introduction Phospholipase C (PLC) is an enzyme that catalyzes the hydrolysis
of glycerophospholipids and can be classified as phospholipase-specific PLC
(PI-PLC) and non-specific PLC (NPC) depending on its specific substrate.Methods In
this study, neomycin sulfate (NS, 100 mM) was used to inhibit the activity of
phospholipase C in maize seedlings, and the effect of phospholipase C on lipid
metabolism was investigated by combined analysis of transcriptome and
lipidome.Results Lipidomic analysis showed that when PLC was inhibited, the content
of phospholipids showed more than 10% increase due to the elevated accumulation
of PC and PE. At the same time, transcriptomic data suggested an activation of the de
novo biosynthesis of PC and PE from choline and ethanolamine via upregulated CCT
and PECT, respectively. Thus, the inhibition of phospholipid hydrolysis and the
enhancement of de novo synthesis together contribute to the increase in the total
phospholipids. Glycolipids account for around 60% of the total lipids in leaves. Under
NS treatment, MGDG decreased significantly, while DGDG increased.Discussion Our
results indicate that NS treatment may cause damage to photosynthetic membrane
lipids, whereas the increase in bilayer lipid DGDG may provide a kind of protection to
maintain the stability of chloroplasts. These findings suggest that phospholipase C
plays a key role in plasma membrane metabolism.
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FHE: There is a significant correlation between the development of animal husbandry
and the spatial clustering distribution of carbon emissions. Employing the IPCC
methodology, we accurately estimated carbon emissions from animal husbandry
across 36 prefecture-level cities in the three northeastern provinces of China. We
further integrated a spatial correlation model with the Tapio decoupling model to
explore the relationship between the spatial clustering of animal husbandry
development and carbon emissions, utilizing the Log-Mean Divisia Index (LMDI)
decomposition model for analyzing the decoupling relationship. Our findings indicate
that from 2004 to 2021, carbon emissions from animal husbandry in these provinces
exhibited a fluctuating trend, decreasing from 48.241 million tonnes of CO2-eq in
2004 to 41.574 million tonnes of CO2-eq in 2021, a reduction of 13.82 %. Additionally,
during the study period, the average annual GDP output in low-cluster areas declined
by 0.34 %, while average annual CO2 emissions increased by 8.11 % compared to
high-cluster areas. The enhancement of production efficiency emerges as a potent
means to mitigate the conflict between economic development and carbon emissions
and to curb the rise in emissions. In conclusion, this study elucidates the similarity in
spatial aggregation and decoupling of animal husbandry development on a regional
scale, providing crucial insights for government strategies aimed at relocating animal
husbandry to optimally suited areas and refining the industrial structure.
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#Z: Hepatic injury induced by many factors play a central role in the pathogenesis of
liver diseases. Punicalagin (PUN) is a major antioxidant polyphenolic compound
extracted from pomegranates. The aim of this study was to investigate the potential
role of PUN on liver injury induced by nonalcoholic steatohepatitis (NASH). Therefore,
the effects and mechanistic action of PUN on NASH mouse model induced by
choline-deficient, L-amino acid- defined, high-fat (CDAAH) diet were investigated in
vivo. Wild-type or nuclear erythroid 2-related factor 2 (Nrf2) KO mice were fed with
CDAAH diet to induce NASH and then treated with PUN (100, 300 or 500 mg kg- 1
day- 1) by gavage for 12 weeks. Blood and liver samples were collected to assess
liver function, oxidative stress, inflammation, and autophagy pathological status. The
results showed that 300 mg/kg PUN was the optimal concentration for relieving
hepatic injury in NASH, characterized by decreased activities of serum alanine
transaminase, aspartate aminotransferase, and liver lactate dehydrogenase activity
and histopathological structural damage, and showed a hepatoprotective effect
against NASH. PUN significantly reduced the level of liver inflammation and
Txnip-NLRP3 signaling pathway in NASH mice. PUN reduced oxidative stress by
reducing liver malondialdehyde levels and the accumulation of reactive oxygen
species (ROS) and increasing liver superoxide dismutase and glutathione peroxidase
activity. PUN may also attenuate oxidative stress and induce autophagy through the
p62/Nrf2 and AMPK/mTOR/ULK1 pathway. More importantly, we found that these
protective effects of PUN were attributed to enhanced antioxidant, anti-inflammatory
and autophagy activity, which was mediated by the activation of the Nrf2 pathway
using Nrf2 KO mice. In summary, the present results indicate that PUN successfully
relieved NASH-induced liver damage by upregulating Nrf2 signaling and autophagy.
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FE: Tumors pose a serious threat to global public health and are usually treated
from two aspects: tumor cells and tumor microenvironment. Compared with traditional
chemotherapy drugs, traditional Chinese medicine (TCM) monomers have
advantages in tumor treatment, such as multiple targets, multiple levels and
synergistic intervention. However, most TCM active ingredients have disadvantages
such as poor water solubility and stability, which restrict their clinical application. Nano
drug delivery systems have the functions of improving the bioavailability of TCM
anti-tumor active ingredients, enhancing tissue targeting, achieving controlled drug
release, and inhibiting tumor multidrug resistance. Compared with free monomers,
they have higher therapeutic effects and fewer side effects. This article summarizes
five commonly used anti-tumor TCM monomer nanocarriers, including lipid
nanomaterials, exosomes, polymer micelles, carbon nanotubes, and dendrimers, and
explains their anti-tumor mechanisms after combining with TCM, such as inhibiting
tumor cell proliferation and metastasis, regulating tumor microenvironment, etc. At the
same time, the potential of nano drug delivery systems combined with radiotherapy
and immunotherapy is discussed, as well as the current problems of potential toxicity,
long-term stability, and complex amplification process, as well as future development
directions, aiming to provide a reference for promoting the clinical application of nano
drug delivery systems for TCM anti-tumor active ingredients.
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FHE: Porcine reproductive and respiratory syndrome virus (PRRSV) is a highly
contagious virus that poses a significant threat to the global pig farming industry,
resulting in substantial economic losses. However, owing to the high variability of
PRRSV and unclear mechanisms of infection, there are currently no effective
vaccines or drugs available for its prevention and control. Our previous report
revealed that highly pathogenic PRRSV (HP-PRRSV) requires the FAK-PI3K-AKT
signaling pathway to facilitate its entry into cells. In this study, we further investigated
whether the integrin subunit was involved in the entry process of NADC30-like
PRRSV. First, the integrin subunits in Marc-145 cells were characterized by RT-PCR,
and 11 of these subunits were identified, nearly all of which interacted with the integrin
alpha V and beta 1 subunits to form heterodimers. Western blot analysis revealed that
the integrin alpha V subunit was highly expressed in Marc-145 cells, and blocking this
subunit with a functional antibody or siRNA significantly attenuated NADC30-like
PRRSYV entry without affecting virus binding. Moreover, in Marc-145 cells,
NADC30-like PRRSV could activate the FAK-PI3K-AKT signaling pathway through
the integrin alpha V subunit. Blocking the alpha V subunit significantly inhibited signal
transduction and virus entry, and treatment of cells with the PI3K activator greatly
reversed this inhibitory effect. Furthermore, the alpha V subunit activator manganese
could also enhance NADC30-like PRRSV entry and signal transduction. In
conclusion, our results revealed that NADC30-like PRRSV could activate the integrin
alpha V subunit and subsequently transduce signals to the FAK-PI3K-AKT signaling
pathway to facilitate entry into Marc-145 cells.
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#E: Loin muscle area (LMA) is an indicator of carcass composition and is related to
weight gain, animal musculature and meat quality traits. Therefore, integrating
multi-omics data to reveal candidate genes affecting LMA has attracted extensive
attention. We used the combined analysis method of GWAS and RNA-seq to find the
candidate genes that affect the size of LMA. The association of 770K SNPs with the
LMA captured four significant SNPs within or near three genes. Additionally, seven
overlapping genes regarding LMA were determined via the analysis of differentially
expressed genes (DEGs) and weighted gene co-expression network analysis
(WGCNA). There is an overlapping gene (CD93) between the results of GWAS and
DEGs. Through functional enrichment analysis of the above genes, candidate genes
were identified as THBD, CD93, RIMS2, PLP1, SNCA, and NDUFSS8, and it was
found that they mainly affected the size of LMA by affecting muscle fiber diameter,
muscle cell development, differentiation, and function. The findings provide valuable
molecular insights into the mechanisms that influence LMA content in beef cattle.
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FE: The research presents a novel approach called the D-CWBLS network to
address the challenges of poor accuracy and stability in regression models caused by
low-signal-to-noise-ratio and low reproducibility data in portable near-infrared
spectroscopy. The D-CWBLS network improves upon the BLS network in three key
aspects. Firstly, it expands the network structure by incorporating Near-Infrared
characteristic spectral band data, thereby emphasizing important information and
enhancing accuracy. Secondly, it deepens the network by adding a Dropout layer
vertically, optimizing the structure, eliminating redundant information, and improving
robustness. Lastly, it combines optimized feature node weight matrices and enhanced
node weight matrices to eliminate uncertainty resulting from randomness during
network training, subsequently improving robustness. In tests examining model
reproducibility, accuracy, and robustness, the D-CWBLS model demonstrated
superior performance compared to traditional machine learning models (PLSR,
BP-ANN, and ELM), as well as deep learning models (MLP, CNN, and RNN), and
even basic BLS and CWBLS models. This highlights the significant progress made by
the D-CWBLS model in addressing the challenges associated with using portable
near-infrared spectroscopy devices in outdoor settings, exhibiting higher reliability and
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