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1. Engineering Saccharomyces cerevisiae for targeted hydrolysis and
fermentation of glucuronoxylan through CRISPR/Cas9 genome editing (] A

CRISPR/Cas9Z: A JnE i R TREETERERE, SCHUH & MR A SRPE R R K
R TE)

4. BackgroundThe abundance of glucuronoxylan (GX) in agricultural and forestry residual side streams
positions it as a promising feedstock for microbial conversion into valuable compounds. By engineering
strains of the widely employed cell factory Saccharomyces cerevisiae with the ability to directly hydrolyze
and ferment GX polymers, we can avoid the need for harsh chemical pretreatments and costly enzymatic
hydrolysis steps prior to fermentation. However, for an economically viable bioproduction process, the
engineered strains must efficiently express and secrete enzymes that act in synergy to hydrolyze the
targeted polymers.ResultsThe aim of this study was to equip the xylose-fermenting S. cerevisiae strain
CEN.PK XXX with xylanolytic enzymes targeting beechwood GX. Using a targeted enzyme approach, we
matched hydrolytic enzyme activities to the chemical features of the GX substrate and determined that
besides endo-1,4-B-xylanase and B-xylosidase activities, a-methyl-glucuronidase activity was of great
importance for GX hydrolysis and yeast growth. We also created a library of strains expressing different
combinations of enzymes, and screened for yeast strains that could express and secrete the enzymes and
metabolize the GX hydrolysis products efficiently. While strains engineered with BmXyn11A xylanase and
XylA B-xylosidase could grow relatively well in beechwood GX, strains further engineered with Agul15
a-methyl-glucuronidase did not display an additional growth benefit, likely due to inefficient expression
and secretion of this enzyme. Co-cultures of strains expressing complementary enzymes as well as external
enzyme supplementation boosted yeast growth and ethanol fermentation of GX, and ethanol titers reached a
maximum of 133 g L—&thinsp;1 after 48 h under oxygen limited condition in bioreactor
fermentations.ConclusionThis work underscored the importance of identifying an optimal enzyme
combination for successful engineering of S. cerevisiae strains that can hydrolyze and assimilate GX. The
enzymes must exhibit high and balanced activities, be compatible with the yeast’s expression and secretion
system, and the nature of the hydrolysis products must be such that they can be taken up and metabolized
by the yeast. The engineered strains, particularly when co-cultivated, display robust growth and
fermentation of GX, and represent a significant step forward towards a sustainable and cost-effective
bioprocessing of GX-rich biomass. They also provide valuable insights for future strain and process
development targets.

3J%: Microbial Cell Factories

RATH: 2024-03-16

SN http://agri.nais. net. cn/filel/M00/10/3F/CsgkOEGr2sKALZpsAGp—fvHIpIM771. pdf

2. Gut microbiota-gonadal axis: the impact of gut microbiota on reproductive

functions (BB A Y- RR B : BB AR xR FE Th RE IR )

f41: The influence of gut microbiota on physiological processes is rapidly gaining attention globally.
Despite being under-studied, there are available data demonstrating a gut microbiota-gonadal cross-talk,
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and the importance of this axis in reproduction. This study reviews the impacts of gut microbiota on
reproduction. In addition, the possible mechanisms by which gut microbiota modulates male and female
reproduction are presented. Databases, including Embase, Google scholar, Pubmed/Medline, Scopus, and
Web of Science, were explored using relevant key words. Findings showed that gut microbiota promotes
gonadal functions by modulating the circulating levels of steroid sex hormones, insulin sensitivity, immune
system, and gonadal microbiota. Gut microbiota also alters ROS generation and the activation of cytokine
accumulation. In conclusion, available data demonstrate the existence of a gut microbiota-gonadal axis, and
role of this axis on gonadal functions. However, majority of the data were compelling evidences from
animal studies with a great dearth of human data. Therefore, human studies validating the reports of
experimental studies using animal models are important.

KIE: Frontiers in Immunology

R A H#:2024-02-28

SNEEEE . http://agri.nais. net. cn/filel/M00/10/3F/CsgkOEGgN1WAC-PzACocL1gKAmg478. pdf

3. Machine Learning Integrating Protein Structure, Sequence, and Dynamics to
Predict the Enzyme Activity of Bovine Enterokinase Variants (& & H R4
H~ FRFIMIZN J7 54 BINLE 5 ST R TR 2 i Wme A2 S i B v 1)

4. Despite recent advances in computational protein science, the dynamic behavior of proteins, which
directly governs their biological activity, cannot be gleaned from sequence information alone. To overcome
this challenge, we propose a framework that integrates the peptide sequence, protein structure, and protein
dynamics descriptors into machine learning algorithms to enhance their predictive capabilities and achieve
improved prediction of the protein variant function. The resulting machine learning pipeline integrates
traditional sequence and structure information with molecular dynamics simulation data to predict the
effects of multiple point mutations on the fold improvement of the activity of bovine enterokinase variants.
This study highlights how the combination of structural and dynamic data can provide predictive insights
into protein functionality and address protein engineering challenges in industrial contexts.

K¥E: Journal of Chemical Information and Modeling

RATH# :2024-02-22

430488 http://agri.nais. net. cn/filel/M00/10/3F/CsgkOEGuZbgATqP1AEqg@wMcAno224. pdf

4. Discovery of Toxin-Degrading Enzymes with Positive Unlabeled Deep
Learning (Rl F FHPEIEARIC IR 52 2] RIN B K [F AR ES)

4. ldentifying functional enzymes for the catalysis of specific biochemical reactions is a major
bottleneck in the de novo design of biosynthesis and biodegradation pathways. Conventional methods based
on microbial screening and functional metagenomics require long verification periods and incur high
experimental costs; recent data-driven methods apply only to a few common substrates. To enable rapid and
high-throughput identification of enzymes for complex and less-studied substrates, we propose a robust
enzyme’s substrate promiscuity prediction model based on positive unlabeled learning. Using this model,
we identified 15 new degrading enzymes specific for the mycotoxins ochratoxin A and zearalenone, of
which six could degrade >90% mycotoxin content within 3 h. We anticipate that this model will serve as a
useful tool for identifying new functional enzymes and understanding the nature of biocatalysis, thereby
advancing the fields of synthetic biology, metabolic engineering, and pollutant biodegradation.
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S¥E: ACS Catalysis

KA B H:2024-02-16
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5. DIProT: A deep learning based interactive toolkit for efficient and effective
Protein design (DIProT: —MNETFHREZEIMXERXLEM, ATEBNERR
wit)

%4: The protein inverse folding problem, designing amino acid sequences that fold into desired protein
structures, is a critical challenge in biological sciences. Despite numerous data-driven and
knowledge-driven methods, there remains a need for a user-friendly toolkit that effectively integrates these
approaches for in-silico protein design. In this paper, we present DIProT, an interactive protein design
toolkit. DIProT leverages a non-autoregressive deep generative model to solve the inverse folding problem,
combined with a protein structure prediction model. This integration allows users to incorporate prior
knowledge into the design process, evaluate designs in silico, and form a virtual design loop with human
feedback. Our inverse folding model demonstrates competitive performance in terms of effectiveness and
efficiency on TS50 and CATH4.2 datasets, with promising sequence recovery and inference time. Case
studies further illustrate how DIProT can facilitate user-guided protein design.

KIE: Synthetic and Systems Biotechnology

A5 HH#H:2024-02-08
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6. The action of endo-xylanase and endo-glucanase on cereal cell wall
polysaccharides and its implications for starch digestion kinetics in an in vitro

poultry model (P JIA SROBE BE A P 1188 SRBE X 8 W 40 i B 25 i O 4R ) R L%t
RH K BRI Ik LB /1 2 KIS )
féj4: Endo-xylanase and endo-glucanase are supplemented to poultry diets in order to improve nutrient
digestion and non-starch polysaccharide (NSP) fermentation. Here, the action of these enzymes on alcohol
insoluble solids (AIS) from wheat and maize grains as well as its implications for starch digestion in milled
grains were evaluated in vitro, under conditions mimicking the poultry digestive tract. For wheat AIS,
GH11 endo-xylanase depolymerized soluble arabinoxylan (AX) during the gizzard phase, and proceeded to
release insoluble AX under small intestine conditions. At the end of the in vitro digestion (480 min), the
endo-xylanase, combined with a GH7 endo-B-1,4-glucanase, released 30.5 % of total AX and 18.1 % of
total glucan in the form of arabinoxylo- and gluco-oligosaccharides, as detected by HPAEC-PAD and
MALDI-TOF-MS. For maize AlS, the combined enzyme action released 2.2 % and 7.0 % of total AX and
glucan, respectively. Analogous in vitro digestion experiments of whole grains demonstrated that the
enzymatic release of oligomers coincided with altered grain microstructure, as examined by SEM. In the
present study, cell wall hydrolysis did not affect in vitro starch digestion kinetics for cereal grains. This
study contributes to understanding the action of feed enzymes on cereal NSP under conditions mimicking
the poultry digestive tract.
S¥E: Carbohydrate Polymers
RATHBI:2024-01-27
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7. Harnessing generative Al to decode enzyme catalysis and evolution for
enhanced engineering (R I A R T4 REfRAD B ML Sk, (R 3ERE TR
)

%f: Enzymes, as paramount protein catalysts, occupy a central role in fostering remarkable progress
across numerous fields. However, the intricacy of sequence-function relationships continues to obscure our
grasp of enzyme behaviors and curtails our capabilities in rational enzyme engineering. Generative artificial
intelligence (Al), known for its proficiency in handling intricate data distributions, holds the potential to
offer novel perspectives in enzyme research. Generative models could discern elusive patterns within the
vast sequence space and uncover new functional enzyme sequences. This review highlights the recent
advancements in employing generative Al for enzyme sequence analysis. We delve into the impact of
generative Al in predicting mutation effects on enzyme fitness, catalytic activity and stability, rationalizing
the laboratory evolution of de novo enzymes, and decoding protein sequence semantics and their
application in enzyme engineering. Notably, the prediction of catalytic activity and stability of enzymes
using natural protein sequences serves as a vital link, indicating how enzyme catalysis shapes enzyme
evolution. Overall, we foresee that the integration of generative Al into enzyme studies will remarkably
enhance our knowledge of enzymes and expedite the creation of superior biocatalysts.

SR¥E: National Science Review

RATH#:2023-12-28
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8. The relationship between vitamin A status and oxidative stress in animal

production BI¥AEF= 4L RARS SEMSBFIRR) (ESIRRIBD

féj41-: Oxidative stress is caused by an imbalance between the production of harmful oxygen molecules and
the body's ability to repair their detrimental implications, leading to reduced growth rates, increased disease
susceptibility, and decreased reproductive performance in animals. Vitamin A, comprising retinol, retinal,
and retinoic acid, is crucial for normal growth, reproduction, and vision. Vitamin A possesses antioxidant
properties by directly scavenging reactive oxygen species, boosting antioxidant enzyme activity, and
promoting antioxidant defence mechanisms. Numerous studies have shown that livestock with adequate
levels of vitamin A in their diet experience reduced oxidative stress compared to those with vitamin A
deficiency. Moreover, vitamin A supplementation can mitigate oxidative stress in animals exposed to
stressful conditions like heat stress. Adequate vitamin A status in livestock through dietary interventions
and improved animal management practices can significantly benefit animal health and well-being.
However, further research is still needed to optimize dosing strategies and fully understand the relationship
between vitamin A and oxidative stress in different animal species and production systems. Therefore,
continued research efforts are essential to fully harness the potential of vitamin A as an effective tool for
mitigating oxidative stress and improving animal welfare.

3¥E: JOURNAL OF APPLIED ANIMAL RESEARCH

RATHBI: 2023-07-27
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