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Multipartite entanglement
criterion via generalized local
uncertainty relations

Jia-Bin Zhang?, Tao Li*’, Qing-Hua Zhang?, Shao-Ming Fei' & Zhi-Xi Wang'

We study the detection of multipartite entanglement based on the generalized local uncertainty
relations. A sufficient criterion for the entanglement of four-partite quantum systems is presented in
terms of the local uncertainty relations. Detailed examples are given to illustrate the advantages of
our criterion. The approach is generalized to general multipartite entanglement cases.

Figure 1. For the four-partite W state mixed with the white noise p;. The the blue line stands for F ;,?3 *and

the red dash line stands for F, ;3 * in Theorem 1. We can see that when p < 0.3605, state p violates one of the
inequalities (4), hence p, is entangled for p < 0.3605.
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Characterizing the voltage fluctuations driven by a cluster of ligand-gated channels

Jia-Zeng Wang ©" and Yan-Hua Fan
School of Mathematics and Statistics, Beijing Technology and Business University, Beijing 100048, People’s Republic of China
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In this paper we present the properties of the voltage fluctuations driven by a cluster of ligand-gated channels.
First, the second-order moment of the voltage is expressed in form of the integrated resistance and the random
force. Then the power spectrum of the voltage noise is obtained analytically, and it is proved to have the 1/w*-
form. Its mechanism lies in that the randomness of the voltage fluctuation is weaker than channel (conductance)
noise, which can be approximately described by the Ornstein-Ulenbeck process.
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FIG. 1. The equivalent electric circuit of the system. Especially
note that the reversal potentials Vi, of the postsynaptic currents may
be positive or negative, depending on the type of the synapse, so the
battery Vi, (accordingly the current /) may has different directions.
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FIG. 2. The three kinds of power spectra calculated from three

methods respectively. The values of other parameters are C, =

0.01 pF/um? x 6 um?, V; = =544 mV, Vg, = 0mV, k¥ = 0.01,
k~=1,and N = 30.
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The classical and potential novel healthy functions of rice bran protein and its
hydrolysates

Yonghui Yu"*, Goutom Kumar Gaine®*, Linyue Zhou®, Jingjie Zhang™®, Jing Wang®, and Baoguo Sun®

“China-Canada Joint Lab of Food Nutrition and Health (Beijing), Beijing Advanced Innovation Center for Food Nutrition and Human Health,
Beijing Engineering and Technology Research Center of Food Additives, Beijing Technology and Business University, Beijing, China; “Institute
of Food and Nutrition Development, Ministry of Agriculture and Rural Affairs, Beijing, China

ABSTRACT KEYWORDS

Rice bran protein (RBP) is a plant protein obtained from rice bran, a byproduct produced during RBP; hydrolysates;
rice milling process. It has been proved to be a high quality protein due to containing all of the  antioxdant; chronic
essential amino acids and the content closing to the FAO/WHO recommended ideal pattern,  disees "’“I’""“‘"“ sl
Recent studies indicated that RBP and rice bran protein hydrolysates (RBPH) served variety bio- % hovel functions
logical functions. In this review, we summarized the classical functions of RBP and RBPH mediating

antioxidant activity, chronic diseases ion (such as ive effect, i-diabeti

effect, cholesterol-lowering activity), and anti-cancer effect. We also proposed their potential novel

functions on anti-obesity effect, i i ing wound healing. Furthermore,

the potential benefit to coronavirus disease 2019 (COVID-19) patients was put forward, which

might provide new strategy for development and utilization of RBP and RBPH.
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MicroRNAs: The novel mediators for nutrient-modulating biological
functions

Yonghui Yu', Jingjie Zhang', Jing Wang *, Baoguo Sun

China-Canada Joint Lab of Food Nutrition and Health (Beijing), Beifing Advanced Innavation Center for Food Nutrition and Human Health, Beijing Technology and
Business University, Beijing, 100048, China

ARTICLE INFO ABSTRACT

Keywords: Background: Food has three main properties: nutritional, sensory, and health-related functions, Nutrients,
miRNA which provide components of the body and energy to maintain basic life activity, are very important. At pre-
Nutrients

sent and in the future, the sensory function of food, especially its effects on health, will be given increasing at-
tention. Moreover, miRNAs, small noncoding single-stranded RNA molecules first identified in 1993, play es-
sential roles in post-transeriptional regulation.

Scope and approach: This review summarizes the regulation of the biological function of nutrients, including car-
bohydrates, protein, fat, vitamins, minerals, and dietary fiber. We further elucidated the effects of nutrients on
modulating the physiological function of the body via altering miRNA profiles.

Key findings and conclusions: Increasing evidence has revealed that dietary nutritional regulation plays an impor-

Biological function
Disease prevention

tant role in embryonic development, posinatal growth and and sen nce. Deficiency or excess
of certain nutrients is closely correlated with disease occurrence and development. Current studies have indi-
cated that nutrient exert varlable biological effects by dulating miRNA exp ion. In summary,

nutrient-regulated miRNAs might be novel mediators of nutrient-modulating biological funetions and play irre-
placeable roles in regulating physiological functions, suggesting a new approach for revealing the molecular
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Celiac Disease and Immunogenic Wheat Gluten Peptides and the
Association of Gliadin Peptides with HLA DQ2 and HLA DQ8

Kalekristos Yohannes Woldemariam (2, Juanli Yuan®, Zhen Wan?, Qinglin Yu?, Yating Cao®,
Huijia Mao?, Yingli Liu®, Jing Wang®, Hongyan Li®, and Baoguo Sun®
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ABSTRACT KEYWORDS

Wheat consists mainly of gluten with about 30% gliadin and 50% glutenin,  Gluten; gliadin peptides;
which give gluten its unique viscoelastic properties and also mainly asso- ~ immunogenic peptides;
ciated with the cause of celiac disease. Although the hydrolysis of gluten has celiac disease; wheat allergy;
been characterized, the discovery of new gluten-based peptides with high ﬁ;‘:wﬂmmdmmn
affinity toward T-cells is challenging. Currently, the highly immunogenic 33-

mer gliadin peptide is considered to be the main cause of celiac disease.

Thus, having consistent data for different gluten peptides with their respec-

tive immunogenicity is urgently needed. This report summarizes the various

immunogenic gluten peptides identified, and the ingestion of specific gliadin

peptide leading to the onset of CD, caused by the immunogenic a/f-gliadins

especially in relation to the binding sites on HLA-DQ2 and HLA-DQS.
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ARTICLEINFO

ABSTRACT

Keywords:

Lacease

AFB,

Degradation products
Cytotaicity
Hepatotaxicity
Evalusation

Aflatoxin By (AFB1) is the most harmful mycotoxin and preseats risks to human health. Utilization of enzyme to
degrade AFB1 is a promising strategy to overcome this problem. In this study, we evaluated the effect of re-
combinani laccase expressed in Saccharomyces cerevisige on the degradation of AFB,. It was found that AFB,
could be degraded effectively by laccase up to 91%.The results of ult liquid

phy-tandem mass spectrometry (UPLC-MS) showed that there were four main degradation products of AFB,
including CygHy04, €14H;gNz0n, C7H;Na0 and CpyHagOg. Two possible degradation pathways were proposed:
1) AFB, lost —CO continuously, and then double bonds of furan ring were broken after reactions with H,0, HY,
and -NHx 2) AFB, occurred decarbonylation reaction after losing 0O and double bonds were broken by
additional reaction with H™. Two toxicological activity sites in AFBy, including a double bond of furo-furan ring
and lactone ring in the coumarin in moiety, were destroyed. The toxicity of AFE; degradation products was
evaluated on HepG2 cells and in vivo tests, and the results indicated a decrease in hepatocytes apoptosis, liver and

kidney histopathalogical lesions, axidative siress, and as to non-l degraded AFB,
Moreover, the AFB; products signi d d the cytotaxicity and . This
investigation provides innovative evidence on the of laccase in cerevisiae

in detoxifying AF8,.
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According to Fig. 3(m), the total energy varies significantly when A is
close to 1.7 % 107! J/m. The sudden increase of E,, is caused by the
change in topological state at the critical point of phase transition. The
demagnetization energy leads to large total energy even though the
exchange energy is small. As illustrated in Fig. 3(1), the domain structure
of the system with high exchange interaction is uniformly distributed.
Since the exchange interaction is the same in all directions of space, the

can be formed in the large range of K; and A. In contrast, the system with
low anisotropy is conducive to the formation of vortex configuration.
Vortex state is a typical situation for soft magnetic materials in sym-
metric structure taken exchange and magnetostatic interactions into
account only [39.40]. The existence of magnetic vortex was found by
ion investig in amorphous Ce;sFegoBg ribbons which
consonant with the simulation result [37]. Compared with other
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Figure 2 The total energy density &, the magnetocrystalline
anisotropy energy density £.., the exchange energy density oy

and the demagnetization energy density & as a function of

As shown in Fig.1, the nontrivial topological
magnetic domain structures mostly occur when the
quality factor is less than 1 and the thickness is small.
Therefore, more detailed studies are mainly con-
ducted in the range of Q from 0.2 to 0.8 and T from 40
to 90 nm. The initial magnetic moment becomes
along the + x direction. The changes of quality fac-
tors and aspect ratio make great differences in mag-
netization  process different  initial
magnetization states. It can be seen from Fig. 3a that
vortex state, donut state, skyrmion-like state and

under

a quality factors () and b aspect ratio T/D. The illustration depicts
the corresponding equilibnum states. HSL color scale reflects the
variation of a component of the magnetization m full onentation.

other multi-domain magnetic states exist in the
equilibrium state. Compared to the equilibrium states
obtained in Fig. 1, topologically nontrivial spin tex-
tures are more easily formed under this initial con-
dition. When (J is around 0.7 and T/ D is less than 0.1,
the system presents a slightly irregular biskyrmion-
like domain structure. The donut state shown in
Fig. 3d is composed of the moments of M = —1 in the
center and outermost, and the in-plane spiral
moments between the two regions. Due to the topo-
logical properties, it can be classified as a special type
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Influence of Leader Mindfulness on
the Emotional Exhaustion of
University Teachers: Resources
Crossover Effect

Beini Liu’, Zehui Zhang' and Qiang Lu?*

' Sehool of Business, Bejjing Technology and Business University, Beijiing, China, * School of E-Business and Logistics,
Beiiing Technology and Business University, Befjiing, China

This study combined conservation of resources theory with the job demands-
resources model to explore the influence of leader mindfulness on the emotional
exhaustion of university teachers Using a time-lagged research design, 388 paired
data sets were gathered. Multiple regression and bootstrapping were used to test
each hypothesis. The results showed that first, leader mindfulness significantly reduces
the emotional exhaustion of university teachers. Second, the results showed that
workplace telepressure partially mediates the relationship between leader mindfulness
and the emotional exhaustion of university teachers. Third, university teacher
mindfulness positively moderates the relationship between leader mindfulness and
workplace telepressure. Finally, the results of this study indicate that self-efficacy in
managing negative emotions negatively moderates the relationship between workplace
telepressure and the emotional exhaustion of university teachers. This study empirically
examined the interpersonal influence of leader mindfulness and the initial resources
effect of university teacher mindfulness and self-efficacy in managing negative emaotions
from the bilateral perspective of leaders and university teachers.

Keywords: leader mindfulness, workplace telepressure, self-efficacy in managing negative emotions, university
teacher mindfulness, emotional exhaustion






