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1. Mycotoxin Handbook Published by USDA (3& & & V8 & A BBt hi A< F T
NESMEENITEm P ERERNETERER

%4: The Mycotoxin Handbook illustrates step-by-step procedures for sample preparation and for
certifying grain and commaodities for mycotoxins, as well as safety information for testing and storing
test chemicals. All official inspection personnel authorized or licensed to perform official mycotoxin
testing shall reference this Handbook for procedures. This handbook has been updated to incorporate
FGIS’s agency move to AMS, the inclusion of Policy Bulletin Board #275 Mycotoxin Testing in Grain:
Sample Preparation Guidance, the removal of qualitative testing, updated test kit ranges, as well as
general revisions and formatting. In addition, definitions, tables, and processes were updated to the
current standards. The specific technical updates are listed in Chapter 7 of this handbook. This handbook
supersedes the Mycotoxin Handbook, dated June 28, 2016.

K¥E: USDA

KA B :2023-01-06

A% http://agri. nais. net. cn/filel/M00/10/34/Csgk0GVoPMiAFLP2ABFoPxGk80c113. pdf

> AT TR
1. An e-nose could be a powerful tool in the feed chain for quality and safety
control and mycotoxin monitoring (FEF & 7] DA A RME R EM 2 &3
FIALBEHBERRNKNE /ITR)
f&j4>: Dr Matteo Ottoboni, from the Department of Veterinary Medicine and Animal Sciences, at the
University of Milan, presented on the application of electronic noses for feed safety and animal nutrition

at the World Mycotoxin Forum in Antwerp in Belgium last month.
S¥E: FEED NAVIGATOR

KA HBI:2023-11-30
43458 http: //agri. nais. net. cn/filel/M00/03/61/CsgkOWVoSK—AOPD6AAN jd668cww681. pdf

2. KAIST-UCSD researchers build an enzyme discovering Al (KAIST-UCSDH
RARWE T —Fh NTHE G RAIEEH R SE)

fBjfr: KAIST (President Kwang-Hyung Lee) announced on the 24th that a joint research team
comprised of Gi Bae Kim, Ji Yeon Kim, Dr. Jong An Lee and Distinguished Professor Sang Yup Lee of
the Department of Chemical and Biomolecular Engineering at KAIST, and Dr. Charles J. Norsigian and
Professor Bernhard O. Palsson of the Department of Bioengineering at UCSD has developed
DeepECtransformer, an artificial intelligence that can predict the enzyme functions from the protein
sequence, and has established a prediction system by utilizing the Al to quickly and accurately identify
the enzyme function.The joint team developed DeepECtransformer, an Al that utilizes deep learning and
a protein homology analysis module to predict the enzyme function of a given protein sequence. To
better understand the features of protein sequences, the transformer architecture, which is commonly
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used in natural language processing, was additionally used to extract important features about enzyme
functions in the context of the entire protein sequence, which enabled the team to accurately predict the
EC number of the enzyme. The developed DeepECtransformer can predict a total of 5360 EC numbers.
KYE: EurekAlert

KA HP:2023-11-24

A8 http: //agri. nais. net. cn/filel/M00/03/61/CsgkOWVoTDWAKGYfAAWo1-mR1ZE443. pdf

3. FSU researchers capture high-resolution images of magnesium ions
interacting with CRISPR gene-editing enzyme (FSUBFR AN RFIR T HEBEFE
CRISPRE:R 48 Mgt ELAE H IR 2R ER)

féj4: In research published in Nature Catalysis, scientists at Florida State University produced the first
high-resolution, time-lapsed images showing magnesium ions interacting with the CRISPR-Cas9
enzyme while it cut strands of DNA, providing clear evidence that magnesium plays a role in both
chemical bond breakage and near-simultaneous DNA cutting. The researchers used the cryo-electron
microscope at FSU’s Biological Science Imaging Resource, which can produce images with near-atomic
resolution, to observe metal ions and other atoms at work within the CRISPR-Cas9 enzyme. That
allowed them to collect data that not only confirmed their earlier hypotheses but also led to the
surprising discovery about how magnesium coordinates double-stranded breaks.

KIR: EurekAlert

R AT H#:2023-11-02

4458 http://agri. nais. net. cn/filel/M00/03/61/CsgkOWVoT7iA0z11AAp2gGEyGq8424. pdf

> FRILHK
1. Diet medication and beta-glucanase affect ileal digesta soluble beta-glucan
molecular weight, carbohydrate fermentation, and performance of
coccidiosis vaccinated broiler chickens given wheat-based diets (Fi ¥R 25 ¥ 1
B R FEEEN MR R NXS B pTEAL . PR B RS TR oK
B W R AN A 7 4 R H) S D)
84T : Exogenous enzymes as alternatives to feed antibiotics in poultry has become an emerging research
area with the emergence of antibiotic resistance. The objective was to evaluate the effects of diet
medication (antibiotics) and b-glucanase (BGase) on digesta soluble b-glucan depolymerization,
carbohydrate fermentation, and performance of coccidiosis-vaccinated broiler chickens fed wheat-based
diets. A total of 1,782 broilers were raised on litter floor pens, and each treatment was assigned to 1 pen
in each of the 9 rooms. The 3 dietary treatments were based on wheat as the sole grain (control, control
&thorn; medication and control &thorn; 0.1% BGase), and the birds were fed the respective treatments
ad libitum from 0 to 33 d. Treatments were arranged in a randomized complete block design and
analyzed as a one-way ANOVA. Beta-glucanase reduced the peak molecular weight, weight average
molecular weight (Mw) and maximum molecular weight for the smallest 10% b-glucan molecules
(MW-10%) in ileal digesta at d 11 and 33, whereas diet medication reduced Mw and MW-10% at d 33
compared to the control (P < 0.01). Beta-glucanase and medication reduced the ileal viscosity at d 11

EEHEN RERLEWARRS RS http: //agri. nais. net. cn/
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compared to the control (P &fracl4; 0.010). lleal propionic acid concentration at d 11 and caecal total
SCFA, acetic, and butyric acid concentrations at d 33 were lower in the BGase-supplemented diet than
in the control (P < 0.05). The BGase-added diet had higher duodenal pH compared to the control at d 33
(P &fracld; 0.026). The effect of medication on carbohydrate fermentation was minimal. Diet
medication increased weight gain after d 11, whereas BGase increased the gain for the total trial period
compared to the control (P < 0.001). Feed intake was not affected by the dietary treatment. Medication
and BGase improved feed efficiency after d 11 compared to the control (P < 0.001). The response to diet
medication was larger than BGase, considering weight gain and feed efficiency after d 11 (P < 0.001). In
conclusion, diet medication and BGase depolymerized high molecular weight ileal soluble b-glucan and
increased overall bird performance. Dietary BGase may benefit bird health in broilers fed wheat-based
diets without medication.

KJR: Science Direct

RAGHHI:2023-11-16

A 3C8EEE https://doi. org/10. 1016/ j. aninu. 2023. 03. 013

2. Mycotoxins in food and feed: toxicity, preventive challenges, and advanced
detection techniques for associated diseases (& AR M EE TR it
TR PR AAE B H e R I AR)

4. Mycotoxins are produced primarily as secondary fungal metabolites. Mycotoxins are toxic in
nature and naturally produced by various species of fungi, which usually contaminate food and feed
ingredients. The growth of these harmful fungi depends on several environmental factors, such as pH,
humidity, and temperature; therefore, the mycotoxin distribution also varies among global geographical
areas. Various rules and regulations regarding mycotoxins are imposed by the government bodies of
each country, which are responsible for addressing global food and health security concerns. Despite
this legislation, the incidence of mycotoxin contamination is continuously increasing. In this review, we
discuss the geographical regulatory guidelines and recommendations that are implemented around the
world to control mycotoxin contamination of food and feed products. Researchers and inventors from
various parts of the world have reported several innovations for controlling mycotoxin-associated health
consequences. Unfortunately, most of these techniques are restricted to laboratory scales and cannot
reach users. Consequently, to date, no single device has been commercialized that can detect all
mycotoxins that are naturally available in the environment. Therefore, in this study, we describe severe
health hazards that are associated with mycotoxin exposure, their molecular signaling pathways and
processes of toxicity, and their genotoxic and cytotoxic effects toward humans and animals. We also
discuss recent developments in the construction of a sensitive and specific device that effectively
implements mycotoxin identification and detection methods. In addition, our study comprehensively
examines the recent advancements in the field for mitigating the health consequences and links them
with the molecular and signaling pathways that are activated upon mycotoxin exposure.

SK¥E: Critical Reviews in Food Science and Nutrition

AT HEH:2023-10-25

445 http: //agri. nais. net. cn/filel/M00/10/34/Csgk0GVoKY2Ad8YrAH1CZApfpTM626. pdf
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3. The LIKE SEX FOUR 1-malate dehydrogenase complex functions as a

scaffold to recruit p-amylase to promote starch degradation (LIKE SEX 4-1-
FRBRUEAREEWIENRRAEE B B R Bk FER)

f#i4: In plant leaves, starch is composed of glucan polymers that accumulate in chloroplasts as the
products of photosynthesis during the day; starch is mobilized at night to continuously provide sugars to
sustain plant growth and development. Efficient starch degradation requires the involvement of several
enzymes, including B-amylase and glucan phosphatase. However, how these enzymes cooperate remains
largely unclear. Here, we show that the glucan phosphatase LIKE SEX FOUR 1 (LSF1) interacts with
plastid NAD-dependent malate dehydrogenase (MDH) to recruit p-amylase (BAML), thus reconstituting
the BAM1-LSF1-MDH complex. The starch hydrolysis activity of BAM1 drastically increased in the
presence of LSF1-MDH in vitro. We determined the structure of the BAM1-LSF1-MDH complex by a
combination of cryo-electron microscopy, crosslinking mass spectrometry, and molecular docking. The
starch-binding domain of the dual-specificity phosphatase (DSP) and carbohydrate-binding module
(CBM) of LSF1 were docked in proximity to BAML, thus facilitating BAM1 access to and hydrolysis of
the polyglucans of starch, thus revealing the molecular mechanism by which the LSF1-MDH complex
improves the starch degradation activity of BAM1. Moreover, LSF1 is phosphatase-inactive, and the
enzymatic activity of MDH was dispensable for starch degradation, suggesting non-enzymatic scaffold
functions for LSF1-MDH in starch degradation. These findings provide important insights into the
precise regulation of starch degradation.

Sk¥E: Plant Cell

RATH#:2023-10-06

ANCEEHE http: //agri. nais. net. cn/filel/M00/03/61/CsgkOWVoUweAP3SqAB4IrUThIVI807. pdf

4. The effect of enzymatically-modified canola meal on growth performance,
nutrient utilization, and gut health and function of broiler chickens (B#{&/f

SEFFRINT RS A KA RE . B SRR A K i f AT BE R

fi4T: Enzymatically-modified canola meal (ECM) is a product obtained from the incubation of canola
meal (CM) with a blend of specific carbohydrase enzymes. Incubation of CM with multi-carbohydrase
enzymes resulted in a significant decrease in non-starch polysaccharides (NSP) content, production of
potentially bioactive NSP hydrolysis products, and the spontaneous lactic acid bacteria fermentation.
The latter resulted in the production of lactic acid, phytate hydrolysis, and the reduction in the product
pH from 5.9 to 4.0. The main objective of this study was to evaluate the effects of ECM on growth
performance, nutrient utilization, and gut health and function of broiler chickens. Four-day-old as
hatched Ross 308 broilers were assigned to 5 dietary treatments, each consisting of 8 cages of 8 birds.
Birds were fed the starter (414d of age, 100 g/kg CM) and grower (1421d of age, 200 g/kg of CM)
Control diet, and Control diets supplemented with ECM (Low and High) or enzymes (E1 and E2). In the
ECM-containing diets, ECM replaced either 50 g/kg (Low ECM diet) or entire CM (High ECM diet) of
the Control diets. In the E1 and E2 diets, the enzyme blend was supplemented at 1.25 g/kg and 12.5 g/kg
of the starter Control diet and 2.5 g/kg and 25 g/kg of the grower Control diet, respectively. Replacing
CM with ECM did not affect growth performance, but significantly increased the apparent total tract
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NSP digestibility and nitrogen-corrected apparent metabolizable energy content. The ECM-containing
diets decreased sialic acids secretion on day 21 and increased the abundance of Lactobacillus (P < 0.01)
in ileum and ceca compared to Control, E1, and E2 during the whole trail. The abundance of Escherichia
coli was significantly lower in ceca of birds fed the High ECM grower diets compared to the Control.
Total short chain fatty acids in cecal digesta of birds fed High ECM starter diet significantly increased
compared with the Control. Replacing CM with ECM improved nutrient digestibility and increased the
presence of probiotic organisms which was not observed in the enzyme supplemented diets. Therefore,
ECM can improve gut health and could be used as a valuable feed ingredient or additive.

KIE: Science Direct

R A H B : 2023-09-04

L C8EHE http: //agri. nais. net. cn/filel/M00/03/61/CsgkOWVoNp—AHIL4AA jZaSxuoYo405. pdf

5. Enzyme function prediction using contrastive learning GFJ F X} Bt 2% > T
35

f#4r: Enzyme function annotation is a fundamental challenge, and numerous computational tools have
been developed. However, most of these tools cannot accurately predict functional annotations, such as
enzyme commission (EC) number, for less-studied proteins or those with previously uncharacterized
functions or multiple activities. We present a machine learning algorithm named CLEAN (contrastive
learningenabled enzyme annotation) to assign EC numbers to enzymes with better accuracy, reliability,
and sensitivity compared with the state-of-the-art tool BLASTp. The contrastive learning framework
empowers CLEAN to confidently (i) annotate understudied enzymes, (ii) correct mislabeled enzymes,
and (iii) identify promiscuous enzymes with two or more EC numbers—functions that we demonstrate
by systematic in silico and in vitro experiments. We anticipate that this tool will be widely used for
predicting the functions of uncharacterized enzymes, thereby advancing many fields, such as genomics,
synthetic biology, and biocatalysis.

SKE: Science

RATH#:2023-03-31

ANCEEHE http: //agri. nais. net. cn/filel/M00/10/34/Csgk0GVn6p6ANpo6ABLrbwl6 JHc343. pdf

6. Large language models generate functional protein sequences across

diverse families CRENE S B A BB A FI X R TIReEE B B F51)

f&jfr: Deep-learning language models have shown promise in various biotechnological applications,
including protein design and engineering. Here we describe ProGen, a language model that can generate
protein sequences with a predictable function across large protein families, akin to generating
grammatically and semantically correct natural language sentences on diverse topics. The model was
trained on 280 million protein sequences from >19,000 families and is augmented with control tags
specifying protein properties. ProGen can be further fine-tuned to curated sequences and tags to improve
controllable generation performance of proteins from families with sufficient homologous samples.
Acrtificial proteins fine-tuned to five distinct lysozyme families showed similar catalytic efficiencies as
natural lysozymes, with sequence identity to natural proteins as low as 31.4%. ProGen is readily adapted
to diverse protein families, as we demonstrate with chorismate mutase and malate dehydrogenase.

S&¥E: Nature Biotechnology
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KA H#:2023-01-26
445 http: //agri. nais. net. cn/filel/M00/03/61/CsgkOWVn9RuABDqdADt8eH1-K jg206. pdf

> |
1. Advances in microbial production of feed amino acid (UM A F= R,
EIRHT Bt RE)
f#j4: Feed amino acids have numerous applications, and the market demand for them is likely to grow.
Microbial cell factories promise the sustainable production of feed amino acids; however, their
performance is significantly affected by the availability of precursors, carbon metabolic flux, and
transporter systems. To circumvent these potential roadblocks, high-performance microbial cell factories
have been constructed by strengthening the supply of precursors, increasing metabolic pathway flux, and
engineering transporters. In this review, limiting factors and recent technical advances affecting the
production of feed amino acids in microbial cell factories are discussed. In addition, existing challenges
and potential strategies for increasing the output of these amino acids are described.
KIE: Advances in Applied Microbiology
R AT H#: 2022-12-31
NCEERE http://agri. nais. net. cn/filel/M00/03/61/CsgkOWVoJmSAax58AB-PvIFgwSk761. pdf
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