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Cell Biology

1%

#r: Adipose-derived stem cells alleviate acute pancreatitis by inhibiting ferroptosis
and oxidative damage in canines

£ Ge, YS (Ge, Yansong); Chen, MZ (Chen, Mingzhen); Li, ML (Li, Meilin); Wang,
Z (Wang, Zheng); Ding, RX (Ding, Ruxin); Wan, ZY (Wan, Zhiying); Xu, ES (Xu,
Enshuang); Zheng, JS (Zheng, Jiasan)

KIEHRY: STEM CELL RESEARCH & THERAPY #%: 16 #i: 1 C#RS: 355
DOI: 10.1186/s13287-025-04466-4 Published Date: 2025 JUL 7

Web of Science Z%.OEHEFH "H3IHK™: 0

BEIBKR AT 0

FE: BackgroundAcute pancreatitis (AP) is a common exocrine pancreatic disease
that can lead to systemic inflammatory response syndrome and multiorgan failure in
canines. The therapeutic benefits of adipose-derived stem cells (ADSCs) and
conditioned medium (CM) and the role in ferroptosis regulation in managing AP in
canines (dogs) were investigated in this study.MethodsSixteen dogs were randomly
divided into a control (CON), AP, ADSC, or ADSC-CM group. The AP model was
established by injecting the dogs with sodium taurocholate (5%, 0.1 mL/kg) and
trypsin (3500 U/kg) via the pancreaticobiliary duct. ADSCs (1 x 106/kg) and CM (0.1
mL/kg) were injected intravenously 6 h after surgery, and the roles on ferroptosis and
oxidative stress were analyzed. The changing patterns of ferroptosis and oxidative
stress were determined in vitro using a lipopolysaccharideinduced cellular
inflammation model of AR42J.ResultsFerroptosis occurred in the pancreas during AP,
as evidenced by significant iron accumulation, suppressed glutathione peroxidase
(GPx)4 expression, and increased transferrin receptor-1 (TFR1), and ferritin heavy
chain expression. Treatment with ADSCs and ADSC-CM led to pathological remission
and effectively restored abnormal amylase and lipase levels. ADSC-CM showed
ferroptosis-alleviating effects similar to that of ADSCs, with reduced iron accumulation
and increased GPx4 expression. Furthermore, ADSCs could promote the nuclear
translocation of nuclear factor erythroid 2-related factor 2 and initiate the transcription
of detoxification enzymes to protect the pancreas from oxidative
damage.ConclusionsADSCs can protect the pancreas of dogs by inhibiting ferroptosis
and oxidative stress via paracrine function, indicating immense potential as a
therapeutic target for treating AP.

A5 : WOS:001524324700001

SCHRZEAL: Article

Huht: [Ge, Yansong; Chen, Mingzhen; Li, Meilin; Wang, Zheng; Ding, Ruxin; Wan,
Zhiying; Xu, Enshuang; Zheng, Jiasan] Heilongjiang Bayi Agr Univ, Coll Anim Sci &
Vet Med, Daqging 163319, Peoples R China.

BREEHbE: Zheng, JS (EI/E#), Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet
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Med, Daging 163319, Peoples R China.

L FHR Mk zjs3399@aliyun.com

Affiliations: Heilongjiang Bayi Agricultural University
BFFF1H: Cell Biology; Research & Experimental Medicine
st H#H: 2025-08-06

Veterinary Sciences

1%

¥ Effectiveness of a novel propylene glycol protocol in reducing ketosis in
transition dairy cows

{3 Song, YX (Song, Yuxi); Jiang, XJ (Jiang, Xuejie); Hao, Y (Hao, Yu); Sun, R
(Sun, Rui); Bai, YL (Bai, Yunlong); Shao, G (Shao, Guang); Ren, WX (Ren, Wanxia);
Xia, C (Xia, Cheng)

SRIRH AR FRONTIERS IN VETERINARY SCIENCE #: 12 3CERE: 1609300
DOI: 10.3389/fvets.2025.1609300 Published Date: 2025 MAY 28

Web of Science Z.LEEFH "HIIHIK™ 0

BIIPRET: 0

FE: Ketosis is a prevalent metabolic disease in dairy cows, characterized by adverse
effects on both animal health and production performance. Propylene glycol (PG),
recognized for its glucogenic properties, is widely utilized in the therapeutic
management of ketosis. This study evaluated the efficacy of two PG-based treatment
protocols in mitigating ketosis and enhancing the metabolic health of Holstein cows.
Ninety cows were randomly allocated into three groups (n = 30 each): control (Group
C, no PG), original PG protocol (Group O, 500 mL PG orally drenched once daily on
days 0, 1, 2,7, 8, and 9 post-calving), and novel PG protocol (Group N, 500 mL PG
orally drenched once daily on days 0, 7, and 14 post-calving). Data were collected for
body condition score, milk yield, metabolic biomarkers, and the incidence of ketosis
from 14 (+/- 3) days prepartum to 50 days postpartum. The results demonstrated that
the novel PG protocol, compared with the control group, significantly enhanced energy
metabolism by modulating glucose, insulin, and leptin levels while reducing
beta-hydroxybutyric acid and non-esterified fatty acid concentrations (p < 0.05).
Additionally, the novel PG protocol effectively decreased the incidence of ketosis
(from 33.3% in Group C to0 6.7% in Group N at 14 days postpartum), alleviated liver
injury, and mitigated oxidative stress in dairy cows (p < 0.05). These findings
underscore the potential of the novel PG protocol to improve metabolic health and
reduce the risk of ketosis during the critical transition period in dairy cows. This offers
a promising strategy for managing this condition in modern dairy production systems.

A5 WOS:001506447000001
SCERZEEY: Article
Hibk: [Song, Yuxi; Jiang, Xuejie; Hao, Yu; Sun, Rui; Bai, Yunlong; Xia, Cheng]

Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet Med, Heilongjiang Prov Key Lab
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Prevent & Control Bovine, Daging, Peoples R China.

[Shao, Guang] Heilongjiang Mudanjiang Agr Reclamat Jinao Dairy F, Mudanjiang,
Peoples R China.

[Ren, Wanxia] Heilongjiang Bayi Agr Univ Hosp, Daqging, Peoples R China.

BIES Hilk: Xia, C GE/EZE), Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet
Med, Heilongjiang Prov Key Lab Prevent & Control Bovine, Daqing, Peoples R China.
Ren, WX (il \fE#), Heilongjiang Bayi Agr Univ Hosp, Daqing, Peoples R China.

B TRk : wanxiamantian@yeah.net; xcwixyf2014@163.com

Affiliations: Heilongjiang Bayi Agricultural University

W35 H: Veterinary Sciences

%y H #9:2025-08-06

Acoustics

1%

¥ Ultrasound-assisted free radical modification: structural and functional
characteristics of granular/fibrillar mung bean globulin-vitexin conjugates

fE&: Jiang, P (Jiang, Peng); Xu, QP (Xu, Qingpeng); Zhang, S (Zhang, Shu); Fu, TX
(Fu, Tianxin); Li, ZJ (Li, Zhijiang); Wang, CY (Wang, Changyuan)

SRJE HARYI: ULTRASONICS SONOCHEMISTRY #: 120 3CHRS: 107453

DOI: 10.1016/j.ultsonch.2025.107453 Early Access Date: JUL 2025

Published Date: 2025 SEP

Web of Science #%.OEEFH "H3IHK™: 0

BEIBKR AT 0

FE: Protein morphology plays a critical role in determining the functional properties
required for food applications. This study investigated the structural transitions and
functional properties of granular and fibrillar mung bean globulin (GM and FM)
conjugated with vitexin (V) under ultrasound-assisted free radical modification. The
sodium dodecyl sulfate-polyacrylamide gel electrophoresis and spectroscopic
analyses confirmed the formation of covalent conjugates between GM/FM-V.
Ultrasound treatment further enhancing the conjugation efficiency, with binding
amounts reaching 24.07 mg/g for GM-V and 30.45 mg/g for FM-V at 600 W.
Appropriate ultrasound treatment improved the particle size distribution and surface
charge of the GM/FM-V conjugates, thereby enhancing their hydrophobicity and
solubility. Furthermore, compared with GM-V conjugates, FM-V conjugates
demonstrated superior antioxidant activity under 600 W ultrasonic treatment,
exhibiting maximum DPPH center dot and ABTS center dot+ and FRAP radical
scavenging ability of 55.29 %, 64.21 %, and 2.10 mmol/mL. Meanwhile, ultrasonic
treatment enhanced the emulsifying activity of FM-V and GM-V conjugates by

24.43 % and 34.99 %, respectively. This study highlights the critical role of protein
structural morphology in modulating covalent interactions and enhancing functionality,
offering theoretical support for the development of plant protein-polyphenol conjugates
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as natural emulsifiers and antioxidant food additives.
AR5 WOS:001535077100001

SCHERZEAL: Article

Huht: [Jiang, Peng; Xu, Qingpeng; Zhang, Shu; Fu, Tianxin; Li, Zhijiang; Wang,
Changyuan] Heilongjiang Bayi Agr Univ, Coll Food Sci, Xinfeng Rd 5, Daqging 163319,
Heilongjiang, Peoples R China.

[Jiang, Peng; Xu, Qingpeng; Zhang, Shu; Fu, Tianxin; Li, Zhijiang; Wang, Changyuan]
Heilongjiang Engn Res Ctr Coarse Cereals Proc & Qu, Daqing 163319, Heilongjiang,
Peoples R China.

[Li, Zhijiang; Wang, Changyuan] Natl Coarse Cereals Engn Res Ctr, Daqging 163319,
Heilongjiang, Peoples R China.

WEIRFEZ HE: Li, ZJ; Wang, CY (G ifl/E#), Heilongjiang Bayi Agr Univ, Coll Food
Sci, Xinfeng Rd 5, Daqging 163319, Heilongjiang, Peoples R China.

TR lizhijiang@126.com; byndwey@163.com
Affiliations: Heilongjiang Bayi Agricultural University
Wt5E 75 l: Acoustics; Chemistry

fHH H#H: 2025-08-06

Agriculture

1%

¥ : Virtual screening and in vitro validation of methane inhibitor-Fraxin

fE3: Xiao, L (Xiao, Li); Liu, ZH (Liu, ZiHao); Zhou, MT (Zhou, MengTing); Guo, J
(Guo, Jian); Nan, XM (Nan, XueMei); Tang, XF (Tang, XiangFang); Xiong, BH (Xiong,
BenHai)

SRIEH RRY: ANIMAL FEED SCIENCE AND TECHNOLOGY #: 327

JCHERS: 116404 DOI: 10.1016/j.anifeedsci.2025.116404

Published Date: 2025 SEP

Web of Science #Z%.LEEFH "HIIHK™ 0

BIIPRET: 0

FE: The production of methane (CH4) poses a major challenge to both livestock and
the environment, in particular contributing to the greenhouse effect, so reducing CH4
emissions is urgent. In this study, methyl-coenzyme M reductase (MCR) was used as
a target to screen natural product libraries, identify potential natural CH4 inhibitors,
and then verify their inhibitory effects on MCR and decreased in vitro CH4. The results
showed that fraxin and MCR scored well. In the follow-up verification, fraxin showed
significant inhibitory activity on MCR, significantly decreased in vitro CH4 production
(P =0.010), and significantly increased DMD (P = 0.049). The inhibition effect of 1
mg/gDM was the best, and the inhibition rate was 10.85 %. In this study, we found that
fraxin can be used as a new feed additive that can inhibit CH4.

A5 WOS:001507596900001
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SCRRZKEL: Article

Huhk: [Xiao, Li; Liu, ZiHao; Zhou, MengTing; Guo, Jian; Nan, XueMei; Tang,
XiangFang; Xiong, BenHai] Chinese Acad Agr Sci, Inst Anim Sci, Natl Key Lab
Livestock & Poultry Nutr & Feeding, Beijing 100193, Peoples R China.

[Xiao, Li; Guo, Jian; Xiong, BenHai] Heilongjiang Bayi Agr Univ, Coll Anim Sci &
Technol, Daging 163319, Peoples R China.

B REE Hudik: Xiong, BH (@ f{E#), Chinese Acad Agr Sci, Inst Anim Sci, Natl Key
Lab Livestock & Poultry Nutr & Feeding, Beijing 100193, Peoples R China.

B FHR bk xiongbenhai@caas.cn

Affiliations: Chinese Academy of Agricultural Sciences; Institute of Animal Science,
CAAS; Heilongjiang Bayi Agricultural University

BFFCF7 A : Agriculture

fHH H#1:2025-08-06

% 2%

#58: Effects of Glucose Concentration on Differentiation, Adipogenic Marker Genes
Expression and Glucose Transporter Distribution in Bovine Subcutaneous
Preadipocytes

{2 Bai, B (Bai, Bing); Chen, M (Chen, Meng); Wang, SK (Wang, Sikai); Qu, JC (Qu,
Jiachen); Huang, XY (Huang, Xianye); Li, LY (Li, Lingyan)

SRYE Hhk®: INDIAN JOURNAL OF ANIMAL RESEARCH #:59 #i: 6 T1: 934-94
1 DOI: 10.18805/IJAR.BF-1909 Published Date: 2025 JUN

Web of Science #Z.LAEFH "H5IHK": 0

BIIPRET: 0

#E: Background: Fat deposition in beef cattle significantly influences both the meat
yield of individual carcasses and the perceived eating quality for consumers. Glucose,
as a crucial regulator, plays an essential role in the differentiation of bovine
preadipocytes and lipid metabolism. This study aimed to investigate the effects of
varying glucose concentrations (0, 3.0, 3.5 and 4.0 mmol/L) on the differentiation of
bovine subcutaneous preadipocytes. Additionally, we explored the expression levels
of key adipogenic marker genes and the distribution of glucose transporters during
adipocyte differentiation. Methods: The differentiation of preadipocytes was assessed
using Oil Red O staining and triacylglycerol content was quantified using a triglyceride
assay kit. To evaluate the expression of adipogenic genes included peroxisome
proliferator-activated receptor-gamma (PPAR gamma), fatty acid synthase (FAS) and
acetyl-CoA carboxylase 1 (ACC1), quantitative real-time polymerase chain reaction
(qRT-PCR) was used to measure mRNA levels, while protein levels were determined
through western blotting. Additionally, the distribution of glucose transporters GLUT1
and GLUT4 during differentiation was analyzed through immunofluorescence. Result:
The results showed that the differentiation of preadipocytes, along with the
accumulation of lipid droplets, was enhanced at 2 and 4 days (p<0.05). However, this
effect gradually diminished by day 8 as glucose concentration increased. During the

11



early stages of preadipocyte differentiation, the expression of adipogenic marker
genes-PPAR gamma, FAS and ACC1-significantly increased at both the mRNA and
protein levels (p<0.05, p<0.01). However, by day 8, as glucose concentration
increased, a decreasing trend in the expression of these genes was observed. The
fluorescence intensity of glucose transporters GLUT1 and GLUT4 rose significantly
with higher glucose concentrations. These findings suggested that adding glucose at
3.0 to 3.5 mmol/L to the differentiation medium is optimal for promoting differentiation
and fat deposition in bovine subcutaneous preadipocytes.

A5 WOS:001504683000005

SCHERZEAL: Article

Huht: [Bai, Bing; Chen, Meng; Wang, Sikai; Qu, Jiachen; Li, Lingyan] Heilongjiang
Bayi Agr Univ, Coll Anim Sci & Vet Med, Heilongjiang Key Lab Efficient Utilizat Feed
Resou, Daqing 163319, Peoples R China.

[Bai, Bing; Chen, Meng; Wang, Sikai; Qu, Jiachen; Li, Lingyan] Heilongjiang Bayi Agr
Univ, Key Lab Low Carbon Green Agr Northeastern China, Minist Agr & Rural Affairs,
Daqging 163319, Peoples R China.

[Huang, Xianye] Ind Dev Promot Ctr Daqging Econ & Technol Dev Zone, Daqing
163000, Peoples R China.

EREE HudE: Li, LY (#ifE 2 ), Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet Med,
Heilongjiang Key Lab Efficient Utilizat Feed Resou, Daging 163319, Peoples R China.

L FHE bk llytiger@163.com

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

BFFF7 A : Agriculture
%yt H3#$4:2025-08-06

%3 %

¥ 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)

SRYE H hk): AGRONOMY-BASEL #: 15 #i: 5 CBR5: 1234

DOI: 10.3390/agronomy15051234 Published Date: 2025 MAY 19

Web of Science B LAHEFH "#5IHK": 0

BIIPRET: 0

#E: 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
12



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
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.

A5 : WOS:001495841000001

SCHRRSRAY: Article

Huhk: [Liu, Yilin; Sheng, Changrong; Li, Qingda] Heilongjiang Bayi Agr Univ, Coll
Engn, Daqing 163319, Peoples R China.

[Han, Xiang; Ren, Longlong; Song, Yuepeng] Shandong Agr Univ, Coll Mech & Elect
Engn, Tai An 271018, Peoples R China.

[Ma, Wei] Chinese Acad Agr Sci, Inst Urban Agr, Chengdu 610213, Peoples R China.
[Liu, Baoyou] Yantai Acad Agr Sci, Yantai 265500, Peoples R China.

EREE Hudk: Li, QD (3EiR{E#), Heilongjiang Bayi Agr Univ, Coll Engn, Daging
163319, Peoples R China.

Song, YP (iif\{£#), Shandong Agr Univ, Coll Mech & Elect Engn, Tai An 271018,
Peoples R China.

B FHE 4k uptonsong@sdau.edu.cn; ligingda23@byau.edu.cn

Affiliations: Heilongjiang Bayi Agricultural University; Shandong Agricultural
University; Chinese Academy of Agricultural Sciences; Institute of Urban Agriculture,
CAAS

BFFCH7 A : Agriculture; Plant Sciences
%y H#9:2025-08-06

%4 %

¥ : Ergothioneine Improves the Quality of Boar Sperm During In Vitro Liquid
Preservation by Regulating Mitochondrial Respiratory Chain

f£2&: Guo, Q (Guo, Qing); Liu, X (Liu, Xue); Li, Y (Li, Yang); Cheng, Y (Cheng, Ye); Li,
JC (Li, Jingchun)

SRIEHRRY: ANIMALS #%: 15 #i: 10 SCBR5: 1450 DOI: 10.3390/ani15101450
Published Date: 2025 MAY 17

Web of Science B ULAEEFK "#5IHK": 0

BEIMK AT 0
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#E: 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 (0,
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
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.

A WOS:001495852400001

SCHRIEZY: Article

Huht: [Guo, Qing; Liu, Xue; Li, Yang; Cheng, Ye; Li, Jingchun] Heilongjiang Bayi Agr
Univ, Coll Anim Sci & Vet Med, Daging 163319, Peoples R China.

WIREZ Hikk: Guo, Q (iliffE#), Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet
Med, Daging 163319, Peoples R China.

B FRE AL qguo89@126.com; Ix729c@126.com; 103122025@126.com:;
15945036360@163.com; llichun112@163.com

Affiliations: Heilongjiang Bayi Agricultural University

BEFCH7IH): Agriculture; Veterinary Sciences; Zoology
% H #1:2025-08-06

%5 %

#5%: Design and Implementation of an Intelligent Pest Status Monitoring System for
Farmland

fg2&: Yuan, XY (Yuan, Xinyu); He, ZS (He, Zeshen); Huang, CJ (Huang, Caojun)
SRIE HRRYI: AGRONOMY-BASEL #: 15 #§: 5 Bk 5: 1214

DOI: 10.3390/agronomy15051214 Published Date: 2025 MAY 16

Web of Science B DAL "#5IHK": 0

BIIPRET: 0

#E: 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
14



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%
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.

A5 : WOS:001495901200001

SCHRIKAY: Article

Hudt: [Yuan, Xinyu] Heilongjiang Bayi Agr Univ, Coll Engn, Daqing 163319, Peoples R
China.

[He, Zeshen; Huang, Caojun] Heilongjiang Bayi Agr Univ, Coll Informat & Elect Engn,
Daqging 163319, Peoples R China.

B REE Hudk: Huang, CJ GERfEZ), Heilongjiang Bayi Agr Univ, Coll Informat &
Elect Engn, Daqing 163319, Peoples R China.

- FHE 4k : huangcaojun@163.com

Affiliations: Heilongjiang Bayi Agricultural University; Heilongjiang Bayi Agricultural
University

BFFCF7 A : Agriculture; Plant Sciences

%1 H #1:2025-08-06

% 6 %
#5f8: Calibration and Experimental Validation of Discrete Element Parameters for
Long-Grain Rice with Different Moisture Contents Based on Repose Angle

f£3: Chen, ZF (Chen, Zhengfa); Che, G (Che, Gang); Wan, L (Wan, Lin); Wang, HC
(Wang, Hongchao); Zhang, K (Zhang, Kun)

SRR ¥ AGRICULTURE-BASEL #: 15 #i: 10 C#R5: 1058

DOI: 10.3390/agriculture15101058 Published Date: 2025 MAY 14

Web of Science B DAL "#5IHK": 0

BIIPRET: 0

#E: 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
15



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
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.

A5 WOS:001495793000001

SCRRZKEL: Article

Hihk: [Chen, Zhengfa; Che, Gang; Wan, Lin; Wang, Hongchao; Zhang, Kun]
Heilongjiang Bayi Agr Univ, Coll Engn, Daqing 163319, Peoples R China.

[Che, Gang; Wan, Lin; Wang, Hongchao] Key Lab Intelligent Agr Machinery
Equipment Heilon, Daqging 163319, Peoples R China.

EREE Hudk: Che, G (3Ei/E#), Heilongjiang Bayi Agr Univ, Coll Engn, Daging
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#E: 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
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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
expression was decreased. Furthermore, the expressions of cytochrome C and BAK
increased, and ATR silencing inhibited mTOR and STAT5 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,
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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
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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FE: Itis 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 N20O 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 N20 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 N20O 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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#E: 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
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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#8: NF-kappaB is involved exclusively under inflammatory conditions in the
regulation of cathelicidin 3 expression in bovine mammary glands through
phosphorylation of p65
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#E: 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
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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.
Decreased blood glucose levels were associated with elevated CATHL3 mRNA
expression.

A5 WOS:001498015200001

SCHEREAL: Article

Huht: [Zhang, Jinyou; Xin, Lingyu; Zhang, Aobo; Song, Jinting] Heilongjiang Bayi Agr
Univ, Coll Anim Sci & Vet Med, Daging, Heilongjiang, Peoples R China.

WIREZ Hikk: Zhang, JY (i f/E#), Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet
Med, Daging, Heilongjiang, Peoples R China.

P HE -k 345284102@qq.com

Affiliations: Heilongjiang Bayi Agricultural University

Bt 5 Wl: Agriculture

#iHH H #:2025-08-06

22



%12 %

#%: Inversion and mapping of soil alkali-hydrolyzable nitrogen in farmland using
satellite remote sensing and machine learning
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#E: Soil alkali-hydrolyzable nitrogen (SAN) is a crucial indicator of soil nutrient
status. Quickly and accurately obtaining the spatial distribution of SAN content is
essential for the effective implementation of precision variable fertilization. To
efficiently estimate SAN content at the field scale and improve the model's accuracy
and stability, the basic farmland of Jianshan Farm in Heilongjiang Province was
selected as the study area. Remote sensing factors and topographic variables were
extracted from Sentinel-2 satellite imagery and Copernicus digital elevation model.
Simultaneously, SAN content was measured during different bare soil periods in
spring and autumn. This study employed support vector regression (SVR), extreme
gradient boosting (XGBoost) and BP neural network (BPNN) to establish SAN content
inversion models for different bare soil periods. Then, the zebra optimization algorithm
(ZOA) was used to optimize the hyperparameters of the best-performing model, and
the experimental results were analyzed. Finally, the model's interpretability and
reliability were validated through feature importance analysis and statistical
significance tests. The results indicated that the correlation between the raw bands of
remote sensing data in autumn and SAN content was generally higher than that in
spring. The spring SAN inversion model, ZOA-XGBoost-2, which incorporates raw
bands and topographic variables demonstrated the best predictive performance
(R2=0.3416, r = 0.6153, RMSE=31.1616 mg/kg, MAE=21.2132 mg/kg,
MAPE=7.5184 %). The autumn SAN inversion model, ZOA-BPNN-6, based on raw
bands, vegetation indices and topographic variables demonstrated the best predictive
performance (R2=0.7304, r = 0.8664, RMSE=20.3511 mg/kg, MAE=15.5451 mg/kg,
MAPE=5.2008 %). Compared with the unoptimized inversion model, R2 increased by
6.32 percentage points and 1.12 percentage points, and r increased by 3.99
percentage points and 1.01 percentage points, respectively, while RMSE, MAE and
MAPE decreased. In the spring model, vegetation indices and raw bands accounted
for 52.82 % and 47.18 % of the total importance, respectively, while in the autumn
model, raw bands, vegetation indices, and topographic variables contributed 46.15 %,
30.72 %, and 23.13 %, respectively. In addition, ANOVA confirmed that the model
performance differed significantly between the two seasons, validating the superiority
of the autumn model in SAN prediction. The proposed inversion model yielded better
prediction results, which closely aligned with the actual SAN data. It can provide a
theoretical basis and technical support for the rapid and dynamic monitoring of soil
nitrogen content at the farm scale, as well as for variable fertilization decision-making.
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HE: Bovine mastitis is an inflammatory disease of the mammary gland, frequently
associated with infection by Staphylococcus aureus. Effective delivery of the
antiinflammatory microRNA bta-miR-223 remains a challenge. In this study, we
constructed engineered exosomes loaded with bta-miR-223 and demonstrated their
antiinflammatory effects both in vitro (Mac-T cells) and in vivo (mice). Overexpression
of bta-miR-223 reduced the expression of IL-6 and IL-1 beta in a lipoteichoic
acid-induced Mac-T cell inflammation model. Following tail vein injection in lactating
mice, the engineered exosomes accumulated in the mammary gland, alleviated S.
aureus-induced inflammation, and increased the expression of barrier-related proteins
Z0-1, claudin-1, and occludin. Mechanistically, bta-miR-223 inhibited RHOB
expression and modulated the TLR4/NF-kappa B pathway. These results demonstrate
that exosome-mediated delivery of bta-miR-223 effectively alleviates mammary
inflammation, providing a novel strategy for nucleic acid nanotherapy.
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FE: As an innovative plant protection method in precision agriculture, electrostatic

spray technology can increase the droplet coverage area by over 30% coMpared to

conventional spraying. This technology not only achieves higher droplet deposition

density and coverage but also enables water and pesticide savings while reducing

environmental pollution. This study, combining theoretical analysis with experimental

validation, reveals the critical role of electrode material selection in induction-based

electrostatic spray systems. Theoretical analysis indicates that the Fermi level and

work function of electrode materials fundamentally determine charge transfer

efficiency, while corrosion resistance emerges as a key parameter affecting system
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durability. To elucidate the effects of different electrode materials on droplet charging,
a coMparative study was conducted on nickel, copper, and brass electrodes in both
pristine and moderately corroded states based on the corrosion classification
standard, using a targeted mesh-based charge-to-mass measurement device. The
results demonstrated that the nickel electrode achieved a peak charge-to-mass ratio
of 1.92 mC/kg at 10 kV, which was 8.5% and 11.6% higher than copper (1.77 mC/kg)
and brass (1.72 mC/kg), respectively. After corrosion, nickel exhibited the smallest
reduction in the charge-to-mass ratio (19.2%), significantly outperforming copper
(40.2%) and brass (21.6%). Droplet size analysis using a Malvern Panalytical
Spraytec spray particle analyzer (measurement range: 0.1-2000 mu m) further
confirmed the atomization advantages of nickel electrodes. The volume median
diameter (Dv50) of droplets produced by nickel was 4.2-8 mu m and 6.8-12.3 um
smaller than those from copper and brass electrodes, respectively. After corrosion,
nickel showed a smaller increase in droplet size spectrum inhomogeneity (24.5%),
which was lower than copper (30.4%) and brass (25.8%), indicating superior droplet
uniformity. By establishing a multi-factor predictive model for spray droplet size after
electrode corrosion, this study quantifies the correlation between electrode
characteristics and spray performance metrics. It provides a theoretical basis for
designing weather-resistant electrostatic spray systems suitable for agricultural
pesticide application scenarios involving prolonged exposure to corrosive chemicals.
This work offers significant technical support for sustainable crop protection
strategies.
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¥ ESG performance drivers and corporate growth: a life-cycle-based fsQCA-PSM
study of China's construction and manufacturing enterprises
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FE: This study adopts a multi-perspective TOE framework and integrates Necessary
Condition Analysis (NCA), fuzzy-set Qualitative Comparative Analysis (fsQCA), and
Propensity Score Matching (PSM) to investigate how technological, organizational,
and environmental factors jointly influence ESG performance and firm growth. Using a
sample of construction and manufacturing firms in China, we find: (1) ESG
improvements result from the synergy of multiple factors. Four causal paths are
identified: H1a (digital transformation + R&D investment + marginal firm size), H1b
(digital transformation + financial performance + government subsidies + marginal
industry competition), H2 (R&D investment + financial performance + marginal firm
size), and H3 (financial performance + industry competition). These form three
configuration types: internal-external collaboration, proactive development, and
self-reliance under external pressure. (2) The configurations display causal
asymmetry, with a single-factor-driven model linked to poor ESG outcomes. (3) The
impact on growth varies: the self-reliance model consistently promotes growth; the
other two hinder it during early stages but enhance it in maturity. In the decline phase,
only internal-external collaboration remains effective. This research advances ESG
understanding and informs strategies for enterprise growth.

A5 WOS:001507894500001

CERERL: Article; Early Access

Huht: [Li, Ding] Heilongjiang Bayi Agr Univ, Sch Econ & Management, Daqing,
Heilongjiang, Peoples R China.

[Yan, Han] Hebei Univ Econ & Business, Sch Accountancy, 47 Xuefu Rd,
Shijiazhuang 050061, Hebei, Peoples R China.

[Ma, Shenglin] North Univ China, Sch Econ & Management, 3 Xueyuan Rd, Taiyuan
030051, Shanxi, Peoples R China.

BREE HubE: Yan, H (B {E#), Hebei Univ Econ & Business, Sch Accountancy, 47
Xuefu Rd, Shijiazhuang 050061, Hebei, Peoples R China.
Ma, SL (i#if\f£#), North Univ China, Sch Econ & Management, 3 Xueyuan Rd,

27



Taiyuan 030051, Shanxi, Peoples R China.
F T HR A Huik: Haccept@163.com; shenglinma5364@yeah.net

Affiliations: Heilongjiang Bayi Agricultural University; Hebei University of Economics
& Business; North University of China

BEFF A : Architecture; Construction & Building Technology
% H #1:2025-08-06

Biochemistry & Molecular Biology

1%
¥ : Trichothecenes toxicity in humans and animals: Unraveling the mechanisms
and harnessing phytochemicals for prevention
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FE: 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
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 bea promising prospect for the detoxification of DON and T-2
toxin, considering their safety, efficiency, and accessibility.
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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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#38: Preparation and characterization of double-coated slow-release urea fertilizer
encapsulated with polymethylmethacrylate and sulfonated cellulose derivatives
modified sodium alginate hydrogel
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#E: The utilization of cellulose in preparation of slow-release fertilizer (SRF) is still
challenging due to its inherent drawbacks such as low solubility and fragility. Herein,
based on the preparation of sulfonation cellulose (SC) and sequential synthesis of
corresponding SC based hydrogel (SC-SAH) by crosslinking the above-formed SC
derivative with sodium alginate (SA), a novel double-coated SRF with urea granules
as core was developed by utilizing polymethylmethacrylate (PMMA) as internal
coating and the SC-SAH as external coating (SC-SAH/ PMMA@Urea-SRF). The
optimization on the preparation conditions of the hydrogels and SRFs together with
the comprehensive characterizations demonstrate that SC-SAH possesses a higher
swelling capacity and hydrophilicity. Importantly, the SC-SAH/PMMA@Urea-SRF
exhibits superior slow-release performance in deionized water and soil compared to
others including neat urea, SAH/PMMA@Urea-SRF (without SC or cellulose) and
C-SAH/ PMMA@Urea-SRF (merely cellulose). Specifically, the total cumulative
release of SC-SAH/PMMA@Urea-SRF reaches 62.79 % within 36 h in water and
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53.35 % over 35 days in soil. The nitrogen release of SC-SAH/ PMMA@Urea-SRF
into the soil adheres to a First-order kinetic model and is governed by Fick's diffusion
process. Moreover, the SC-SAH/PMMA@Urea-SRF has a positive promotion effect
on tomato growth. Consequently, this study offering a novel route for progressing SRF
with cellulose derivatives for sustainable agriculture.
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#E: This study investigated the functional role of the ycjN gene in Escherichia coli,
hypothesizing that its encoded protein, YcjN, functions as a carbohydrate transporter.
Bioinformatics analysis confirmed YcjN as a solute-binding protein (SBP). The
construction of a Delta ycjN deletion strain revealed that ycjN is not essential for
bacterial viability. Ethidium bromide (EB) accumulation and efflux assays
demonstrated that both the overexpression strain (E. coli/pET28a-ycjN) and wild-type
E. coli exhibited significantly higher intracellular EB fluorescence as compared to
null-loaded and defective strains, indicating enhanced substrate uptake capacity. No

significant differences in EB efflux rates were observed among the strains, confirming
31



that ycjN encodes an inwardly directed uptake pump. Further experiments using
ATPase inhibitors ortho-vanadate and CCCP revealed that the YcjNOPV transporter
actively transports substrates via ATP hydrolysis, classifying it as an ATP-binding
cassette (ABC) family transporter. Substrate specificity analysis using
high-performance liquid chromatography (HPLC) and reducing sugar detection
confirmed that YcjNOPV primarily transports maltose while also exhibiting glucoside
transport activity. These findings establish the functional role of the ycjN gene in
carbohydrate transport and provide a foundation for engineering applications involving
ABC transporters.
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¥ Construction of a cell model with membrane-surface expression of canine PD-1
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and PD-L1 proteins in 293T cells by using eukaryotic expression systems
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FHE: Breakthrough progress has been made in the molecular mechanism research
and clinical application of PD-1/PD-L1 in the regulation of immunosuppression and
tolerance mainly in human and mouse fields, but is relatively slow in other species.
The eukaryotic expression vectors pECFP-Fc-1 and pEYFP-Fc-L1 for high expression
of canine PD-1 and PD-L1 proteins were constructed and transfected into human
embryonic kidney 293 T cells. Fluorescence microscopy, laser scanning confocal
microscopy, and immunofluorescence technology were used to identify the expression
and membrane localization of the target proteins in human embryonic kidney 293 T
cells. The binding activity of the target proteins expressed on the model cell was
identified by eukaryotic expression vector co-transfection and immunocoprecipitation.
The results showed that canine PD-1 and PD-L1 proteins were expressed on the
membrane surfaces of their respective positively transfected cells. The cell membrane
complex was further analyzed by co-immunoprecipitation technology, PD-L1 protein
components were successfully detected in the pull-down complex of canine PD-1
antibody, and the two target proteins expressed in the model cells showed good
mutual binding activity. Further research is needed to evaluate high throughput and a
reliable method for screening drugs that block the PD-1 and PD-L1 pathway.

A5 : WOS:001524273000001

MCERZEAY: Article; Early Access

Hutk: [Sun, Guopeng; He, Jinjiao; He, Haixun; Li, Peng] Xinxiang Univ, Diagnosit Lab
Anim Dis, 191 Jinsui Ave, Xinxiang, Henan, Peoples R China.

[Sun, Guopeng] Xinxiang Univ, Coll Biol Engn, Xinxiang, Henan, Peoples R China.
[Li, Shaozu; Zhang, Tao] Heilongjiang Bayi Agr Univ, Coll Anim Sci & Vet Med,
Daging, Henan, Peoples R China.

[Jia, Kaikai] Henan Normal Univ, Coll Life Sci, Xinxiang, Henan, Peoples R China.
EIVER Hilk: Sun, GP (GEF/E®), Xinxiang Univ, Diagnosit Lab Anim Dis, 191 Jinsui
Ave, Xinxiang, Henan, Peoples R China.

B, W4k : sunguopeng82@163.com

Affiliations: Xinxiang University; Xinxiang University; Heilongjiang Bayi Agricultural
University; Henan Normal University

W55 H: Biotechnology & Applied Microbiology; Cell Biology

HiH H#3: 2025-08-06

33



Chemistry

1%

¥ Near-infrared spectroscopy detection method of nitrogen content in corn leaf
based on VMD and ensemble learning
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FE: Leaves are important tissues and organs of the corn canopy. Their nitrogen
content determines the growth and photosynthetic efficiency of the canopy, and
affects the yield and quality of corn grains. Therefore, accurate detection of nitrogen
content in corn leaves is of great significance for improving corn yield and nutritional
quality and for rational application of nitrogen fertilizer. Given the problems of
traditional leaves nitrogen content detection methods such as complex operations and
low detection accuracy, this paper proposes a nearinfrared(NIR) spectrum detection
method for corn leaves nitrogen content based on variational mode decomposition
(VMD) and ensemble learning. The 150 sets of corn leaves NIR spectral data were
obtained by using a Fourier transform NIR spectrometer, and divided into training set
and test set in a ratio of 2:1 according to the KS algorithm. The VMD was used to
denoise the spectral data, and the average correlation coefficient between spectral
data bands increased from 0.9569 to 0.9682. The moving window correlation
coefficient method (MWCC) was used to extract features from the preprocessed data,
and 169 characteristic wavenumbers were extracted from the original 1845
wavenumbers. Then the three machine learning models were fused based on the
ensemble learning algorithm, Least absolute deviations (LAD) were used to assign
different weights to the base model, and the prediction results of the base model were
linearly weighted to obtain an ensemble learning model (XCL) with stronger
performance. Finally, the R2 of the leaves nitrogen content detection model
VMD-MWCCXCL was 0.9879, and the RMSE was 0.0012, achieving efficient and
rapid detection of nitrogen content in corn leaves. A new idea and method was
proposed for the rapid and non-destructive detection of nitrogen nutrients in corn or
other crops.
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FHE: Petroleum pollution is becoming increasingly severe, posing serious threats to
the natural environment and human health. Magnetic rice husk carbon (MRHC) and
magnetic carbon nanotubes (MCNT) were used as adsorption carriers, and the
petroleum-degrading bacteria LD23 were selected to prepare magnetic curing
microspheres. A range of analytical techniques was used to examine the
physicochemical properties, bacterial activity, the adsorption performance, and the
stability of the two types of magnetically cured microspheres. Density functional
theory (DFT) was applied to reveal the adsorption mechanisms of two magnetic
materials, MCNT and MRHC, on petroleum pollutants. The excellent adsorption
performance of MCNT is mainly attributed to high chemical activity and electron jump
effect, while MRHC exhibits significant electrostatic adsorption property. The
degradation kinetics were determined to verify the petroleum degradation effect of
magnetically cured microspheres. The results showed that MCNT-MS had a superior
specific surface area, pore size, pore volume, and magnetic response. The maximum
adsorption capacity of MCNT-MS is 1.61 times greater than that of MRHC-MS.
Moreover, the distribution and activity of petroleum-degrading bacteria were also
better than on MRHC-MS. The degradation kinetics of MCNT-MS follow a
second-order reaction, with a degradation rate that is 11.48% higher than that of
MRHC-MS.
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#%: Fast identification of maize varieties with small samples using near-infrared
spectral feature selection and improved stacked sparse autoencoder deep learning
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HE: Combining deep learning (DL) and near-infrared (NIR) spectroscopy provides a
new direction for revolutionizing agricultural quality assessment methods. Typical DL
frameworks often require a large number of samples, and the acquisition of NIR
spectral samples is usually constrained by various factors. For this reason, this paper
combines NIR spectral feature selection with improved stacked sparse autoencoder
(ISSAE) DL to build a classification model suitable for small NIR samples and validate
the model's performance with maize seed variety identification. An improved
backward-spaced partial least squares method (IBIPLS) is used to select the feature
wavelengths. IBIPLS keeps the number of spectral segments traveled within tolerable
bounds. The correlation coefficient to the root mean square error of the
cross-validation ratio was used to evaluate the merit of the extracted bands to achieve
effective feature wavelength selection. ISSAE blends unsupervised feature learning
with refined network parameter tuning, using a cross-entropy function as a supervised
penalty term. A total of 276 NIR spectral samples from 13 maize varieties were
collected, and IBIPLS selected 789 spectral features among 1845 spectral variables.
The sparsity parameter and the number of hidden layer nodes were adjusted to obtain
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the best performance during the training of ISSAE. The model performs best when the
sparsity parameter is 0.1 and the number of hidden layer nodes is 130, with a test
accuracy of 98.91%. Comparing this model with models such as k-nearest neighbor
(KNN), support vector machine (SVM), back propagation (BP) neural network, and
1-D CNN, it performs the best. The above test results show that the method proposed
in this paper can achieve accurate and fast classification of maize varieties with good
reliability and generalization performance, which provides a new idea for NIR small
sample classification using DL.
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FE: 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
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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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#E: The solution to constrained multiobjective optimization problems (CMOPs)
requires both optimizing the objective function and satisfying the constraints. Many
studies have demonstrated that multi-population models are effective for solving
CMOPs. However, excessive consumption of evaluation times can lead to
convergence difficulties in the later stages of population evolution.This article
proposes a population decomposition strategy to overcome these drawbacks and
enhance the quality of the solution set. Specifically, clustering techniques partition

both the main and unconstrained populations in the objective space, yielding r
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subpopulations and, consequently, r + 1 subpopulations. A fuzzy selection
mechanism is introduced to enhance offspring convergence while preserving
population diversity. By reformulating the selection of the optimal individual as a
conditional extremum problem within a fuzzy environment, the algorithm's applicability
to CMOPs is significantly improved. Additionally, a novel environmental selection
model for unconstrained populations is proposed to ensure both convergence and
diversity. In the early stage, this model prioritizes convergence by leveraging the
Euclidean distance in the target space. In the later stage, diversity is maintained by
incorporating both Euclidean distance and cosine similarity. Finally, comparisons with
six state-of-the-art constrained multiobjective evolutionary algorithms on 57
benchmark test functions and 12 real-world problems demonstrate that the proposed
algorithm achieves superior performance in terms of both convergence and diversity.
The code for PDECMO is https://github.com/YongchaoLucky/PDECMO.git.
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#E: With growing population and energy demands and diminishing fossil fuel
reserves, waste-to-energy conversion has emerged as an effective complementary
strategy. Crop straw as initial fuel has become a feedstock for producing calorific
value energy and biomaterials, yet processing faces several constraints, including low
energy content, high ash/silica content, significant environmental issues and health
hazards. Developing an efficient conversion method from crops for bio-based
materials is important, and more research has been devoted to straw biotreatment.
Here, we review the structural composition of crop straw, categorize straw-degrading
bacteria and enzymes, and systematically outline the transformation process and
application of straw-degrading microorganisms into bioenergy and bio-based
materials. Additionally, the carbon footprint, economic potential, challenges, and
future research directions of microbial transformation of crop straw were explored,
and the existing problems in industry were also analyzed.
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HE: Drought stress significantly affecting soybean yield, thus, rapid detection of

phenotypic traits for the soybean canopy is crucial for the breeding and cultivation.
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Traditional methods in the determination of soybean wilting index have the problems
of cumbersome and time consuming, thus, a calculation method of wilting index was
proposed for the soybean canopy based on three-dimensional (3D) Fourier transform.
First, the Kinect 2.0 sensor was used to acquire the 3D point cloud data of the
soybean canopy, and the filter integration algorithm was applied to remove the invalid
point cloud. Second, a height-based slicing algorithm was used to convert the 3D
spatial structure of the canopy into a 2D image sequences. Third, a constraint function
based on spectral features was constructed to select the optimal sequence position
as 1/2 of the canopy, which realized a 3D Fourier transform algorithm of the soybean
canopy. Finally, a 3D Fourier transform-based soybean wilting index was proposed
based on the proportion difference of the direct component (DC) and the spectral
radius energy to the total energy in the 3D canopy based on the normal water
treatment (NWT) and the drought stress treatment (DST). The result showed that the
test coefficientp of the significant difference reached 1.12 x 10-7under NWT and DST,
and the determination coefficients R2 between the calculated wilting index and the
corresponding mean leaf inclination were all above 0.83. The research result can
accurately characterize the wilting degree, and provide technical support for irrigation,
seed examination of the drought soybean plant.
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#E: To achieve low-cycle fatigue (LCF) life prediction and reliability assessment for
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mechanical structures, a collaborative moving regression-based surrogate modeling
(CMR-SM) framework is proposed by fusing the collaborative moving regression
(CMR) strategy, heuristic algorithm, adaptive hybrid surrogate modeling method, and
matrix analysis theory. In this framework, the CMR strategy is developed from the
decomposition-coordination (DC) method and moving least squares (MLS) technique
to reduce model nonlinearity and acquire effective samples; the optimal radius for
compact support region is determined through quadratic interpolation optimization
(QIO); Matrix analysis theory is applied to construct vectors and cell arrays of
unknown parameters, synchronously establishing the mathematical model. Under this
concept, the CMRbased response surface method (CMR-RSM), CMR-based Kriging
model (CMR-KM), CMR-based support vector machine (CMR-SVM), and CMR-based
artificial neural network (CMR-ANN) are further developed. Considering the
robustness of model, an adaptive weighting technique is employed to further develop
the collaborative moving regression-based adaptive hybrid surrogate modeling
(CMR-AHSM) method. The excellent modeling capabilities and simulation
performance of the proposed method are validated through a numerical case (i.e., the
probability analysis of a nested nonlinear function) and an engineering case (i.e., the
LCF life reliability assessment of turbine blisk). The proposed method provides new
insights for LCF life reliability assessment in engineering structures.
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FE: In the master-slave robot system, single-modal tactile perception has problems
such as collision detection delay (>120 ms), force estimation error (>2.3 N), and
sensor conflicts, resulting in a 37 % failure rate of robot operations in nuclear
decommissioning scenarios and a 19.2 % risk of excessive tissue compression in
laparoscopic surgery. To address this, this paper proposes a multimodal tactile
perception fusion control method based on a probabilistic neural network (PNN).
Pressure, vibration, and temperature signals are synchronously collected through
bionic artificial skin. A hierarchical heterogeneous feature alignment (HHFA) module
is designed to solve the spatio-temporal asynchrony of multi-source signals (root
mean square error <0.8 ms), and a dynamic Bayesian fusion layer (DBFL) is
developed to achieve adaptive weighting based on the entropy-variance coupling
index, suppressing noise interference and modal conflicts. The dual-channel PNN
encodes the fused sensory information into a Gaussian mixture model (8
components) and generates high-precision control instructions by maximizing the
posterior probability. Experiments show that in grasping and fine operation tasks, the
positioning error of this method is reduced to 0.15 mm, the operation success rate is
increased by 19.6 % (reaching 96.4 %), and the signal-to-noise ratio remains stable at
40.2 +/- 1.5dB under humidity changes (30-90 %RH) and mechanical strain (15 %).
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#E: Exposure to Cr (V1) 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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#E: 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
44



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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#E: 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
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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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#E: 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 (Il), 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)).
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The results showed that both irrigation amount and straw returning amount promoted
the comprehensive warming potential of CH(4 )and N20. 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 N20O in cold rice fields should adopt
controlled irrigation (CI) 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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FE: Informed by theoretical frameworks elucidating the nexus among agricultural
digitalization, rural industrial integration, and agroecological efficiency, this study
employs panel data encompassing 30 Chinese provinces from 2011 to 2020. Utilizing
the super-efficiency SBM model, the study gauges the development index of
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agroecological efficiency. The empirical investigation is conducted through systematic
GMM, mediation analysis, and panel threshold modeling to scrutinize agricultural
digitalization's impact and underlying mechanisms on agroecological efficiency.
Results indicate a consistent upward trajectory in China's agroecological efficiency
index, exhibiting a spatial-temporal pattern characterized by higher values on the
extremities and lower values in the middle. Significantly, agricultural digitalization
positively influences agroecological efficiency, with rural industrial integration
mediating this relationship. Furthermore, a notable double-threshold effect of digital
inclusive finance emerges, wherein agricultural digitalization's impact on
agroecological efficiency and rural industrial integration intensifies with the
progression of digital inclusive finance. Remarkably, the promotion effect of
agricultural digitalization on agroecological efficiency is accentuated in the eastern
region of China. This underscores the imperative to actively champion the
advancement of agrarian digitalization, expedite rural industrial integration, and
enhance agroecological efficiency to foster the sustainable development of agriculture
and rural communities.
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¥rE: The (32-adrenergic receptor modulates activity of porcine alveolar
macrophages in response to Actinobacillus pleuropneumoniae infection
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#E: Actinobacillus pleuropneumoniae (APP) is a non-spore-forming, Gram-negative
facultative, anaerobic bacterium frequently associated with piglet respiratory disease
syndrome, which occurs at a notably higher incidence in the winter months and
contributes to considerable economic losses to the global pig industry. Following APP
infection, porcine lung tissues exhibit a robust inflammatory response characterized
by the accumulation of porcine alveolar macrophages (PAMs), suggesting that the
magnitude of the immune response elicited by PAMs is a critical determinant of the
resolution of APP infection. Furthermore, the (32-adrenergic receptor (ADRB2) is
predominantly expressed on the surface of PAMs, although the potential influence of
ADRB2 on the immunological reactivity of PAMs post-APP infection remains unclear.
Additionally, the regulatory effects of ADRB2 are closely associated with intracellular
signaling of the cAMP-PKA pathway, which plays a pivotal role in shaping the immune
response of PAMs. The aim of this study was to elucidate the critical regulatory
mechanisms underlying the influence of ADRB2 on the antibacterial immunity
capacities of PAMs in order to provide a theoretical foundation for the development of
ADRB2-based immunomodulatory strategies and offer new insights into the intricate
regulatory network governing host antibacterial immunity in response to APP
infection.
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¥ Effects of organic acids on the physico-chemical and functional characteristics
of mung bean globulin amyloid fibrils
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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 +/-
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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#»%: Dietary black soybean-whey blended protein prevents duodenal barrier damage
via intestinal flora dysbiosis improvement, SCFA production and pyroptosis inhibition
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HE: 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, I1L-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,
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thereby suppressing pyroptosis and contributing to the prevention of duodenal barrier
damage.
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#E: 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,
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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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Adulteration Using Raman Spectroscopy
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% E: 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
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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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#8: Exploring Allium mongolicum Regel flavonoids alleviation of
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#E: Deoxynivalenol (DON) was widely found in plant-derived feed, threatening the
animal health and food safety. Allium mongolicum Regel flavonoids (AMRF) is a
natural plant extract with a variety of biological functions, but whether it can alleviate
DON-induced biotoxicity remains unknown. Hence, the effect of DON-induced
gut-inflammation and flesh-quality in Channa argus by AMRF were examined. DON (2
mg/kg) and AMRF (40 mg/kg) were supplemented to the basic formula feed to

develop three dietary groups and C. argus were fed for 8 weeks. The results showed
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that feed supplement AMREF significantly alleviated DON-induced growth inhibition,
increased digestive enzymes activities, and enhanced intestinal detoxification of
DON, which directly led to a significant reduction (P<0.05) of toxin residues in fish.
Meanwhile, the inflammatory response (nf-kappa b, i-kappa b, tnf-alpha, il-1 beta, il-2,
iI-6, il-8, ifn-gamma) was also alleviated (P<0.05), and AMRF alleviated DON-induced
inflammation possibly through the TRAF6/Sufu/p-p65-related pathway. Furthermore,
inflammatory response also induced changes in gut microbiota (P<0.05), i.e.,
increased abundance of Cetobacterium and decreased Nostocaceae. Additionally,
AMREF increased muscle protein content and antioxidant capacity, improved textural
properties, and reduced fishy substances (P<0.05). This study provides valuable
insights to elucidate the potential mechanisms by which AMRF mitigates DON
toxicity.
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#E: The rapid economic development of coastal cities has significantly constrained
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the availability of farmland resource. Therefore, understanding land-use change
dynamics over the past two decades in these regions is essential for promoting the
sustainable management of farmland. In this study, based on historical land-use data
from the coastal cities of Jiangsu Province, we analyzed the spatiotemporal patterns
of land-use change from 2000 to 2020 using remote sensing image interpretation with
ArcGIS, construction of land-use change transition matrices, and calculation of
land-use dynamic indices. Furthermore, we integrated the PLUS model with a Markov
chain approach to simulate potential land-use patterns in 2035 under three future
scenarios: natural development, ecological protection, and farmland protection. The
results showed that paddy occupied the largest proportion of land use in the study
area, ranging from 43.1 to 39.5%, followed by upland, which accounted for 37.7 to
36.5%. Both paddy and upland exhibited continuous declines during the study period,
with total reductions of 1,086.67 km2 and 381.35 km2, respectively. The loss of
farmland was primarily driven by conversion into built-up land, which expanded by
1,003.61 km2. Transition matrix analysis further revealed that between 2005 and
2010, built-up land experienced a net increase of 1,154.93 km2, of which 55.4 and
34.0% were converted from paddy and upland, respectively. Additionally, statistical
analysis identified GDP, population density, annual precipitation, and annual average
temperature as the main driving factors influencing land-use change. Simulation
results indicated that under both the natural development and ecological protection
scenarios, upland would experience slight increases of 32.8 km2 and 10.5 km2,
respectively, by 2035. However, paddy would decrease significantly by 466.9 km2
and 476.8 km2 under these two scenarios. In contrast, under the farmland protection
scenario, both paddy and upland would increase by 22.6 km2 and 63.1 km2,
respectively, by 2035. In conclusion, under the current trajectory of land-use change,
the consistent enforcement of farmland protection policies, together with targeted
measures for paddy conservation, is crucial for achieving the sustainable utilization of
farmland resource in the coastal cities of Jiangsu Province.
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#E: This study investigates the synergistic effects of ultrasonic and enzymatic
treatments on the gelation properties of black bean protein isolate (BBPI). We
hypothesize that this combined approach will enhance gelation by promoting
structural modifications and molecular interactions. The results show that the
combined treatment of ultrasound and enzymes effectively reduced the molecular
weight of BBPI, facilitating protein dissociation and structural refolding. This process
resulted in increased surface hydrophobicity, a significant reduction in particle size (by
85%), an increase in the absolute value of the zeta potential, and a 60%
enhancement in solubility. These modifications led to a gel with improved
viscoelasticity, increased water-holding capacity, and enhanced gel strength and
springiness, which reached 5.11 N and 4.73 mm, respectively, while forming a more
compact three-dimensional network structure. These findings suggest a promising
strategy for improving BBPI for food applications, particularly in plant-based products,
by enhancing its functional properties and expanding its industrial potential.
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M (Wang, Min); Zhou, JC (Zhou, Jiacheng); Wu, SS (Wu, Shuangshuang); Dong, YZ
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#Z: Bovine viral diarrhea virus (BVDV) causes bovine viral diarrhea-mucosal
disease that is characterized by diarrhea, fever, leukopenia, and propagation
disorders in host animals. Autophagy acts an important regulatory role during virial
infection. However, the molecular mechanisms that BVDV induces autophagy remain
poorly defined. Here, we report that BVDV non-structural protein 4B (NS4B) promotes
autophagy in MDBK cells and HEK-293T cells by reducing the level of p62 protein and
increasing the production of LC3-Il protein, and NS4B proteins were able to improve
autophagy in MDBK cells by inhibiting the phosphorylation of mMTOR protein. In
addition, NS4B (90-260aa) acts a main role in promoting autophagy. The results
reveal a new mechanism of BVDV to induce autophagy in host cells and also provide
a new theoretical basis for the interaction between BVDV and host cells, and an
important target for the prevention and control of BVDV.
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¥ Differential impact of spotted fever group rickettsia and anaplasmosis on tick
microbial ecology: evidence from multi-species comparative microbiome analysis
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(Gao, Xu); Han, ZZ (Han, Zhen-zhen); Tian, WN (Tian, Wan-nian); Li, JX (Li, Ji-xu);
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#E: 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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¥&: The isolation and immunoprotective efficacy of outer membrane vesicles of
Dichelobacter nodosus
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#E: Dichelobacter nodosus is a major causative agent of infectious foot diseases in
ruminants, responsible for substantial economic losses globally in the livestock
industry. The development of a vaccine is therefore of great importance. In this study,
we employed density gradient ultracentrifugation to extract outer membrane vesicles
(OMVs) from D. nodosus and evaluated their immunoprotective effects. The extracted
OMVs were spherical structures with an average diameter of 144 nm, predominantly
comprising outer membrane proteins, toxin proteins, and lipoproteins, mainly involved
in biological processes such as cellular protein metabolism and protein
transmembrane transport. Mice immunized with OMVs showed significantly increased
production of serum antigen-specific antibodies (P < 0.0001). In addition, compared
with the control group, the expression of tumor necrosis factor-alpha,
interferon-gamma, and interleukin-1 in the serum of mice at 35 days
post-immunization was significantly upregulated (P < 0.05). The protective efficacy of
the vaccine was assessed by challenging with an intraperitoneal injection of 10 LD50
doses of D. nodosus, and the OMVs provided 100 % protection. Histopathological
examination and tissue bacterial load detection revealed that the OMVs significantly
alleviated tissue damage and bacterial colonization (P < 0.001). These findings
provide a valuable reference and new strategies for the development of vaccines
against D. nodosus to prevent infectious foot diseases.
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#»%: Recombinant canine distemper virus expressing virus-like particle VP2 protein
of mink enteritis virus protects minks against lethal challenges of both viruses
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FE: Canine distemper virus (CDV) and mink enteritis virus (MEV) are among the
most devastating viruses in minks (Mustela vison). They often cause two fatal
diseases-canine distemper (CD) and mink viral enteritis (MVE)- resulting in severe
respiratory symptoms and acute enteritis in breeding minks, respectively. Here, using
the attenuated CDV vaccine strain CDV3-CL (currently employed in breeding mink in
China) as a backbone, we constructed a recombinant strain, rCDV3-mVP2,
expressing the wild-type MEV capsid protein VP2. Notably, the VP2 protein
expressed by this recombinant virus assembles into virus-like particles (VLPs) in Vero
cells and exhibits hemagglutination activity. rCDV3-mVP2 exhibits genetic stability
through at least 30 serial passages and replicates to titers comparable to the parental
CDV3-CL strain in Vero cells. To evaluate its protective efficacy as a bivalent vaccine
candidate, twenty weaned minks were immunized with rCDV3-mVP2 (104.0 TCID50)
and challenged with a highly virulent CDV strain (SD (14)7; n = 5 minks) or lethal MEV
wild-type strain (LN-10; n = 5 minks) 3 weeks post-immunization. A single vaccination
with rCDV3-mVP2 induced neutralizing antibodies (mean value = 43) against CDV
and hemagglutination-inhibiting antibodies (mean value = 128) against MEV,
conferring 100 % protection against lethal challenges of both viruses. Moreover,
vaccination effectively alleviated lymphopenia, reduced virus shedding, and
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minimized tissue viral loads and pathological changes. These results suggest that
rCDV-mVP2 is a suitable bivalent live vaccine against CDV and MEV for minks.
Importance: Canine distemper (CD) and mink viral enteritis (MVE), caused by canine
distemper virus (CDV) and mink enteritis virus (MEV), respectively, are fatal diseases
in minks, with significant impacts on the mink product industry. In this study, we
employed reverse genetics to construct a recombinant CDV vaccine strain,
rCDV3-mVP2, that expresses stably the MEV VP2 protein. Vaccination of weaned
minks with rCDV3-mVP2 safely induced neutralizing antibody responses to both
viruses, protecting minks from challenges with lethal CDV and MEV. This is the first
study to demonstrate that recombinant CDV can be serve as a bivalent live vaccine
for MVE and CD in animals.
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#Z: Mucosal immunization represents a promising strategy for preventing enteric
infections. Rotavirus (RV), a leading gastrointestinal pathogen distinguished by its

remarkable stability and segmented double-stranded RNA genome, has been

engineered into a versatile oral vaccine vector through advanced reverse genetics
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systems. The clinical efficacy of live-attenuated RV vaccines highlights their unique
capacity to concurrently induce mucosal IgA responses and systemic neutralizing
antibodies, positioning them as a multiple action vector for multiple immune
protection. In this review, we summarize the RV colonization of the intestine and
stimulation of intestinal immunity, as well as recent advancements in RV reverse
genetics, and focus on their application in the rational design of a multivalent mucosal
vaccine vector targeting enteric pathogens considering the advantages and
challenges of RV as a vector. We further propose molecular strategies to overcome
genetic instability in recombinant RV vectors, including the codon optimization of
heterologous inserts. These insights provide a theoretical foundation for developing
next-generation mucosal immunization platforms with enhanced safety, stability, and
cross-protective efficacy.
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#f%: CIPD-Net: A pod detection method based on cascade deep learning network
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FE: Pods, as the direct carriers of soybean seed development and maturation, play
a key role in variety breeding and yield prediction. Addressing the difficulties of in-situ
calculation of pod phenotypic indicators caused by severe occlusion, complex
postures, and background interference, this paper proposes a Cascade In-situ Pod
Detection Network (CIPD-Net) and phenotypic calculation method based on deep
learning. First, 760 soybean images from the pod-setting to maturity stages were
collected and randomly divided into training, validation, and test sets at a ratio of
7:1:2, and the samples were expanded to 3,800 using image enhancement
algorithms. Second, a firststage network based on YOLOv8n for pod detection was
constructed, achieving mAP and mAP@0.5:0.95 of 0.877 and 0.588, respectively.
The second-stage network, based on the detection results of the first-stage network,
improved the convolutional structure of the ResNet-50 model by applying feature
separation and reconstruction techniques embedded with a Self-Attention
mechanism, and built a deep learning-based pod posture recognition network
PodSAFFNet, which achieved accuracy, precision, recall, and F1 score of 0.904,
0.862, 0.961, and 0.909, respectively. Finally, a method for calculating pod length and
pod width based on PCA and distance transformation was proposed, with R2 values
of 0.9351 and 0.9166, and RMSE values of 3.7794 and 0.0474, respectively. This
method provides an efficient and reliable solution for automatic in-situ soybean pod
detection and phenotypic extraction.
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% Genetic variation and population structure of Haemonchus contortus: an
in-silico analysis
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HE: Haemonchus contortus is a parasitic nematode that causes significant
economic losses in ruminant livestock worldwide. In this study, we assessed the
global genetic diversity and population structure of H. contortus using mitochondrial
COX1 and ribosomal ITS2 sequences retrieved from the NCBI GenBank database. In
total, 324 haplotypes of the COX1 and 72 haplotypes of the ITS2 were identified. The
haplotype diversity values were all higher than 0.5, and the nucleotide diversity values
were higher than 0.005. The Tajima's D value for COX1 (-1.65634) was higher than
that for ITS2 (-2.60400). Fu's Fs, Fu and Li's D (FLD), and Fu and Li's F (FLF) values
also showed high negative values, indicating a high probability of future population
growth. In addition, the high fixation index (FST) value suggests significant genetic
differentiation among populations. The haplotype networks of H. contortus
populations based on COX1 sequences revealed clear geographic clustering,
whereas ITS2 sequences showed more haplotype admixture across regions. The
results of phylogenetic analyses were consistent with the haplotype networks. These
findings highlighted that H. contortus populations exhibit significant genetic variation
and are undergoing rapid population expansion, with clear genetic differences across
geographic regions. This study established critical baseline data for future molecular
epidemiology studies, which could guide region-specific parasite surveillance and
targeted control strategies, thus helping to mitigate the risk of cross-border parasite
transmission and drug resistance.
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mobilization with different levels of salt stress
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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
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
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the degree of salinity in each region, which can provide a reference to the future
breeding of salt-tolerant soybeans.
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#E: Introduction Missing seedlings is a common issue in field maize planting, arising
from limitations in sowing machinery and seed germination rates. This phenomenon
directly impacts maize yields owing to the poor effect of unmanned aerial vehicle
(UAV) remote sensing images based on seedling leakage detection in fields.
Therefore, this study proposed a method for detecting missing seedling in fields
based on UAV remote sensing to quickly and accurately detect missing seedling and
facilitate subsequent crop management decisions.Methods The method calculates
the rated inter-seedling distance in UAV-captured images of maize fields using a
combination of image processing techniques, including background segmentation,
stalk center region detection, linear fitting of plant rows, and average plant distance
calculation. Based on these calculations, an improved Maize-YOLOv8n model was
employed to detect actual seedling emergence.Results The experimental results
demonstrate that the new-model achieved superior performance on a self-constructed
dataset, with a mean average precision (mAP) of 97.4%, precision (P) of 94.3%, recall

(R) of 93.1%, and an F1 score of 93.7%. The model was lightweight, comprising only
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1.19 million parameters and requiring 20.2 floating-point operations per second
(FLOPs). The inference time was 12.8 ms, satisfying real-time detection
requirements. Performance evaluations across various conditions, including different
leaf stages, light intensities, and weed interference levels, further indicated the
robustness of the model. In addition, a linear regression equation was developed to
predict the total number of missing seedlings, with model performance evaluated
using the root mean squared error (RMSE) and mean absolute error (MAE)
metrics.Discussion The results confirm the ability of the model to accurately detect
maize seedling gaps. This study can evaluate the quality of seeding operations and
provide accurate information on the number of missing seedlings for timely
replacement work in areas with high rates of missing seedlings. This study advances
precision agriculture by enhancing the efficiency and accuracy of maize planting
management.
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#E: Introduction Climate change exacerbates combined environmental stresses,
leading to significant crop-losses globally.Methods This study investigated the

physiological and metabolomic responses of adzuki bean (Vigna angularis) leaves to

individual and combined chilling-waterlogging stresses during the flowering
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stage.Results and discussion Results demonstrated that both stresses significantly
inhibited photosynthesis, elevated reactive oxygen species accumulation, and
induced membrane lipid peroxidation. Waterlogging exhibited more severe impacts,
triggering extreme ABA accumulation and plant death at 4 days post-treatment,
resulting in total yield loss. Notably, combined stresses induced antagonistic effects,
reducing photosynthetic decline by 14.10-32.40% and mitigating oxidative damage by
5.79-10.75% compared to waterlogging alone after 4 days. Metabolomic analysis
revealed that combined stress activated more metabolic pathways than individual
stress, including flavone/flavonol biosynthesis and cGMP-PKG signaling, which are
critical for plant adaptation.Conclusion This study provides valuable insights into the
physiological and metabolic mechanisms underlying adzuki bean's response to
combined chilling-waterlogging stress.
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FE: 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.
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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#E: 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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FE: 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 Nongqing 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
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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
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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
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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FE: 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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FE: The DNA mismatch repair (MMR) system plays a crucial role in repairing DNA
damage and regulating cell cycle arrest induced by cadmium (Cd) stress. To elucidate
the mechanism by which miRNAs target AtMSH2 in regulating Arabidopsis' response
to Cd stress, the wild-type Arabidopsis, Atmsh2 mutant, and three
miRNA-overexpressing transgenic lines were grown hydroponically in half-strength
MS solution containing cadmium (Cd) at concentrations of 0, 0.5, 1, 2, and 3 mg/L for
5 days. miRNA-seq analysis, bioinformatics prediction, dual-luciferase reporter
assays, and qRT-PCR results demonstrated that miR5651, miR170-3p, and
miR171a-3p specifically targeted AtMSH2 and their expression levels showed a
significant negative correlation. Compared to wild-type (WT) Arabidopsis, Cd stress
tolerance was significantly enhanced in miRNA-overexpressing transgenic lines.
Moreover, exogenous application of these three miRNAs in half-strength MS liquid
medium also markedly improved Cd stress tolerance in wild-type Arabidopsis.
Furthermore, the expression of these three miRNAs expression was further
upregulated by Cd stress in a dose-dependent manner. Additionally, DNA damage
response in mMiRNA-overexpressing transgenic lines was promoted based on the
expression of DNA repair, DNA damage signaling, and cell cycle genes, which
differed from both wild-type and Atmsh2 plants. Taken together, miR5651,
miR170-3p, and miR171a-3p participated in Cd stress response and improved plant
Cd tolerance by mediating the expression of AtMSH2. Our study provides novel
insights into the epigenetic mechanisms of Cd tolerance in plants, which sheds light
on breeding for stress resilience in phytoremediation.
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FHE: Blumeria graminis f. sp. tritici (Bgt), the causal agent of wheat powdery mildew,
poses a significant threat to global wheat production. As an obligate biotroph, Bgt is
recalcitrant to stable genetic manipulation. Although host-induced gene silencing has
been used for gene function studies, it remains ineffective for targeting genes active
during pre-penetration stages. Consequently, the functional roles of many Bgt genes
during pre-penetration stages remain largely unexplored. In this study, the feasibility
of spray-induced gene silencing (SIGS) to characterize gene function during
pre-penetration stages was evaluated. The results demonstrated that Bgt conidia and
germ tubes efficiently took up environmental double-stranded RNA (dsRNA), enabling
the targeted silencing of BgtActin. Exogenous application of BgtActin-dsRNA
effectively reduced target gene expression and impaired infection of Bgt. BgtActin
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silencing predominantly induced abnormal appressoria and reduced disease severity
when dsRNA was applied at 6 and 10 hours post-inoculation (hpi). In contrast,
BgtActin was almost not silenced when dsRNA was applied at 2 hpi. These findings
established SIGS as a promising tool for gene functional studies during the
pre-penetration stages of Bgt and highlight the potential of RNA-based strategies for
the control of wheat powdery mildew.
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FE: The millet collision coefficient of restitution (COR) is one of the important
elementary physical parameters for researching the precision hole seeding system. In
this study, to explore the factors affecting the bounce issue observed when seeds exit
the seed-metering and seed-guiding devices, the dynamic equations for the millet
collision process were derived employing Newtonian kinematics, and a COR
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measurement test bench was built. The effects of collision material type, speed and
variety respectively on the COR were investigated by single-factor experiments and
orthogonal experiments. Single-factor tests revealed that COR values decreased in
the sequence of Acrylic plate, ABS, Rubber, Black soil,Meadow soil, and Sandy loam
soil, with Tuogu exhibiting higher COR than Zhang Zagu 13 and Shuangyu, the latter
having the lowest value. During two collision phases, the COR progressively
decreased as seeding speed increased. Orthogonal tests identified the significant
influences of each factor. A combination of bench and simulation tests validated the
test results, showing no significant differences and confirming the method's viability
for determining COR. These findings offer a reference for optimizing the design of
relevant components within the millet metering system.
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FE: Despite the important role of reactive oxygen species (ROS) in plant stress
response, little is known about their effects on RNA. Present study focuses on RNA
oxidation in soybean seedlings exposed for a short time to cadmium (1-3 h, 10 mg/L
Cd). Treatment with the metal had no effect on the level of common oxidative stress
markers: superoxide anion accumulation, lipid peroxidation, protein carbonylation and
reduced/oxidized glutathione ratio. On the other hand, 2 h-long exposure to Cd
induced the formation of the most frequent oxidative modification of RNA,
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8-hydroxyguanosine (8-OHG). The immunohistochemical detection of 8-OHG in the
root cross sections demonstrated that this modification is accumulated in the inner
cortex tissue, endodermis, protoxylem and phloem, and co-localizes with ROS. The
sequencing of 8-OHG enriched poly(A)RNA revealed that transcripts differ in their
susceptibility to the oxidation. The highly oxidized transcripts (HOTs) are associated
with signalling, stress response and proteins folding. In turn, the lowly oxidized
transcripts (LOTSs) are involved in mitochondria functioning, response to stimuli and
gibberellic acid (GA) metabolism.
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#E: TOPLESS/TOPLESS-RELATED (TPR) proteins are conserved transcriptional

co-repressors vital for plant growth and development. However, the functions of
80



soybean TPR (GmTPR) gene family members and their roles in photoperiod
responses remain largely unexplored. In this study, we identified 12 TPR genes in the
soybean genome, distributed across 11 chromosomes. Phylogenetic analysis
classified GmTPRs into three subfamilies (Class I-1ll) by comparing them with
Arabidopsis TPR proteins. Collinearity analysis revealed that 6 GmTPR genes are
collinear with 3 AtTPR genes, resulting in 10 pairs of collinear genes, with no tandem
duplications found. Analysis of physicochemical properties, motif composition, and
gene structure indicated significant differences among GmTPR members. Subcellular
localization confirmed that GmTPRs predominantly reside in the nucleus, suggesting
regulatory functions. Additionally, analysis of cis-regulatory elements revealed
significant enrichment of light-responsive elements in GmTPR promoters, indicating
possible regulation by light. Tissue-specific expression analysis showed that GmTPR
genes are mainly expressed in flowers and seeds. RNA-seq and RT-gPCR analyses
revealed distinct expression patterns of GmTPRs between long and short
photoperiods, highlighting their responsiveness to photoperiod changes. This study
provides a comprehensive analysis of the GmTPR family, emphasizing their critical
role in photoperiod responses.
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FHE: Bovine coronavirus (BCoV) is an important pathogen that can cause diarrhea in
calves, respiratory disease, and winter dysentery in adult dairy cows. BCoV
nucleocapsid protein (N) is highly conserved structural proteins that stimulate a strong
immune response in the host, inducing both humoral and cellular immune responses,
and are key targets for early and rapid diagnosis of coronaviruses and vaccine
development. Therefore, the identification and screening of epitopes on N proteins is
essential for the development of sensitive and specific diagnostic methods. In this
study, BALB/c mice were immunized with soluble recombinant BCoV N protein
expressed with a prokaryotic expression system, and two N-specific monoclonal
antibodies (mAbs): 2F9 and 7H6 were prepared that recognize the same linear B-cell
epitope with the smallest fragment located at 380YQQQDG385. Homology analysis of
the amino acid sequences of the corresponding regions of nine typical BCoV strains
from the different areas showed that the epitopes were high conservation. Homology
analysis of the corresponding amino acid sequences of other animal-derived
coronaviruses within the beta coronavirus genus revealed that the homology of this
epitope across different species was remarkably low. Intriguingly, it exhibited 100 %
identity exclusively with human coronavirus OC43 and canine coronavirus CRCoV/BJ
- 221. Such a finding offers crucial insights into viral evolution, transmission dynamics,
and strategies for disease prevention and control, thereby highlighting its significance
in advancing our understanding of coronaviruses. These findings fill the gaps in the
study of BCoV N protein epitopes and promote the understanding of BCoV N protein
structure, which is valuable for developing diagnostic methods for detecting BCoV
and exploring the biological functions of BCoV N proteins.
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