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DCES THE MONKEY KING'S FIXATION
ACTUALLY EXIST? NERVE CELLS FOUND
THAT HALT ALL MOVEMENT

SUMMARY

In this study, researchers investigated the distribution and function of Chx10+
neurons in the pontine nucleus (PPN) and the periaqueductal gray matter
ventrolateral column of the midbrain (vIPAG). They discovered that Chx10+
neurons in the PPN were unevenly distributed, primarily concentrated in the
rostral region. These neurons were found to be predominantly involved in
glutamate signaling. Activation of Chx10-PPN neurons induced motor arrest
and suspended various motor behaviors in mice, indicating their role in
controlling voluntary and controllable movements. Additionally, the study
showed that Chx10-PPN neuron activation influenced respiration and heart
rate, suggesting their involvement in autonomic regulation. However, the
motor arrest patterns induced by Chx10-PPN and Chx10-vIPAG neuron
activation were distinct, implying separate neural mechanisms. These findings
contribute to our understanding of motor control and its potential relevance +

to conditions like Parkinson's disease. ++

VOCABULARY

Pontine nucleus - A group of nuclei located in the pons, which is a part
of the brainstem. The pons play a crucial role in various functions,
including the relay of signals between different parts of the brain and
spinal cord.

Chx10 neurons - A subpopulation of glutamatergic PPN neurons with a
rostral bias.

Neurotransmitter Phenotype - Specific neurotransmitter(s) that
these neurons produce and release to transmit signals to other
neurons or target cells.

Optogenetics - Technique that uses light to control the activity of
specific neurons genetically modified to be light-sensitive. In this case,
Chx10-PPN neurons were manipulated using light stimulation.

RESULTS/SUMMARY

The results showed that activation of Chx10-PPN neurons caused the mice to pause
in their activity and, at the same time, they exhibited respiratory pauses, whereas,
during the activity period after the end of activation, the mice's respiration and heart
rate very rapidly returned to pre-activation levels. Surprisingly, in the absence of any
artificial intervention, the mice also produced similar manifestations of locomotion
and arrest. These results confirm that the behavioral patterns observed during
activation of Chx10-PPN neurons also persisted in normal times, confirming that
there are natural factors influencing the mice.

Activation of glutamatergic neurons in the periaqueductal gray matter ventralateral
column of the midbrain (vIPAG) elicited an overall motor arrest associated with the
innate fear response, and a subpopulation of Chx10-expressing glutamatergic
neurons in the VIPAG elicited a freezing response as well. So here the scientists went
on to explore whether stimulation of Chx10-vIPAG neurons elicits motor arrest
similar to Chx10-PPN stimulation.

The results show that in the first linear channel, unilateral photostimulation
activation of Chx10-vIPAG neurons is also effective in stopping ongoing movements,
but unlike Chx10-PPN activation, the latency of Chx10-vIPAG activation to induce
motor arrest is significantly longer than that during Chx10-PPN activation, and after
the end of Chx10-vIPAG activation mice motor activity does not return to pre-
activation levels. In the second type of circular arena (cylindrical arena), mice were
unable to continue previous locomotor steps after the end of Chx10-vIPAG
activation. During the monitoring of respiration and heart rate frequencies of mice, it
was found that the degree of respiration and heart rate depression induced by
Chx10-vIPAG activation was significantly lower than that induced by Chx10-PPN
¥ activation. The above results suggest that the overall motor arrest induced by Chx10-
+ PPN is not related to the overall motor arrest induced by Chx10-vIPAG.

n summary, the present study identified a brainstem response induced by the
activation of PPN Chx10+ as well as Chx10-vIPAG neurons that resulted in overall
motor arrest. Overall motor arrest was accompanied by apnea and decreased heart
rate. Given the significance of PPN in the pathogenesis of Parkinson's, this article
may be of potential value.

BENEFITS OF “FIXATION” FOR PECPLE CITATION

Stereotaxic techniques may help researchers gain a better understanding of the symptoms of Eagle, Dawn M., et al. “Stop-Signal Reaction-Time Task Performance: Role of Prefrontal
Parkinson's disease, as well as help to understand the pathogenesis of Parkinson's disease. PPN Cortex and Subthalamic Nucleus.” Cerebral Cortex, vol. 18, no. 1, Oxford UP, May 2007,

technology has been used to target deep brain stimulation methods to improve PD symptoms. pp. 178-88. https://doi.org/10.1093/cercor/bhm044.

Successful methods of deep brain stimulation targeting the PPN to alleviate motor dysfunction in Goni-Erro, Haizea, et al. “Pedunculopontine Chx10+ Neurons Control Global Motor
Parkinson's disease should consider avoiding the rostral portion of the nucleus to prevent activation of ~Arrestin Mice.” Nature Neuroscience, Nature Portfolio, July 2023,

the Chx10 population. "Motor arrest or slowed movement is one of the main symptoms of Parkinson's  https://doi.org/10.1038/541593-023-01396-3.

Neuroscience News. “Nerve Cells Found That Halt All Movement.” Neuroscience News,
July 2023, neurosciencenews.com/movement-neurons-
23709/#:~:text=Researchers%20have%20discovered%20a%20group%200f%20nerve%20
cells,of%20motor%20activity%2C%20including%20breathing%20and%20heart%20rate.

disease. We hypothesize that in Parkinson's disease, these particular nerve cells in the PPN are over-
activated. This inhibits movement." Ole Kiehn concludes, "This study therefore focuses on the basic
mechanisms by which the nervous system controls movement and may ultimately help us understand
the cause of some of the motor symptoms of Parkinson's disease."

OLIVIA QIAN



Weight is always what most people are concerned about. There are various methods for
weight loss such as exercise, diet, and weight loss drugs. There is no doubt that
exercise is the most healthy way to lose weight. For the present tense times and lazy
people, maybe weight-loss drugs are their first choice.

Amazingly, there appears to be a strong correlation between weight loss drugs and
hypoglycemic drugs (drugs used to treat diabetes). Bifidum, Lljing, Luting, and Acarbose can
all reduce weight. In August of 2023, Novo Nordisk announced the availability of its product,
glipizide, as a hypoglycemic agent that not only has the effect of weight loss but also
significantly reduces the probability of adverse cardiovascular events.

Greatly reduces cardiovascular events

Simeglutide is a GLP-1 receptor agonist. As an incretin, it stimulates insulin secretion in a glucose-dependent manner, inhibits
glucagon secretion, reduces blood glucose, and slows gastric emptying, thereby suppressing appetite. Because it can reduce weight,
it is also believed to reduce the occurrence of cardiovascular events. In this randomized, double-blind, parallel-group, and placebo-
controlled phase Il trial conducted by Novo Nordisk, Semaglutide 2. 4mg was used as an adjunct to standard therapy to prevent
MACE in patients with cardiovascular disease, overweight or obesity, and no history of diabetes over a 5-year period. The trial
included 17, 604 adults aged 45 and above who were overweight or obese, had cardiovascular disease, and had no history of diabetes.
The primary endpoint was the first occurrence of MACE, including cardiovascular death, nonfatal myocardial infarction, or non-fatal
stroke. By the end of the study, only 1270 patients developed MACE. In contrast to placebo, once a week for five consecutive years of
subcutaneous injections of 2. 4 mg Semaglutide for SMR-1 can reduce the incidence of MACE by 20 %.

FDA NEWS HELEASE

FDA Approves New Drug Treatment for Chronic

Far away from peers Weight Management, First Since 2014
According to a report by Novo Nordisk, according to the results of the -

Phase Illb trial, the weight loss rate of the 2. 4mg dose of Semaglutide
injection was 15. 8 % after 68 weeks of treatment (a 70kg patient can lose
58. 94kg after 68 weeks), indicating a significant effect. The advantages of
selegiline include not only:

1) In 2021, 424 RCT experiments and network meta-analysis showed that b e
among the 9 major categories and 21 hypoglycemic drugs of Smeglutide T S A S R R A i
injection, it showed the best weight loss effect. Other studies have confirmed - e M S e e o
that Smeglutide also has advantages over the same company's Liraglutide. el s dat sl lmdn Aok e
2) Smegglutide only requires one dose per week, which is more greater who have at leat one weight.related ailment or in patients witha BMI of o
convenient compared to other GLP-1 weight loss pills on the market that
require one dose per day.

3) He is an FDA-approved hypoglycemic drug that can be used for Although with the development of
weight loss. technology and drugs, there are more and
4) Different from other weight-loss drugs, Semaglutide can not only more ways for us to lose weight, according
control blood sugar and lose weight but also reduce cardiovascular events to experimental research, exercise is still
compared with other drugs. Therefore, the FDA also approved it for the best way to lose weight and control
patients with type 2 diabetes combined with cardiovascular disease. cardiovascular events.

For Immediate Release:




What is lymphoma? Is a tumor that grows in
the lymph nodes a lymph

The development of lymphoma occurs when one of the white blood cells called lymphocytes grows
uncontrollably.The lymphocytes in our body help our immune system fight infections by traveling around in our
lymphatic system. The lymphocytes are divided into two types: T lymphocytes (T cells) and B lymphocytes (B cells).
With all types of lymphoma, diffuse large B-cell lymphoma (DLBCL) constitutes almost one-third of all clinical cases
of non-Hodgkin's lymphoma (NHL). Since its discovery, this type of lymphoma has been labeled "aggressive"
or "moderately to highly malignant"” lymphoma. Because DLBCL is heterogeneous, it has different subtypes with
different clinical characteristics, genetic changes, and treatment responses.

i i = g - ' =Va il at=1
Keywords: lymphoma, cancer, medical

breakthrough

Is lymphoma common? What is the rate?

Non-Hodgkin's lymphoma (NHL) is one of the most common
cancers worldwide, accounting for approximately 4% of all cancers.
Especially in recent years, the incidence rate of lymphoma has
shown a more obvious rising trend. According to the China Anti-
Cancer Association (CACA), " the annual incidence of lymphoma in
China is about 75,400, with an incidence rate of 4.75/100,000, and
the number of deaths is about 40,500, with a mortality rate of
2.64/100,000."

The development of DLBCL Treatment

r-CHOP Regimen <},
r-CHOP (rituximab + cyclophosphamide + adriamycin + vincristine/vincristine + prednisone) is the current standard of care

for the treatment of DLBCL, but resistance and relapse are still a problem for up to 30%-40% of patients.

Stem cell transplantation

DLBCL patients who experience refractory or relapsed results following chemotherapy often undergo stem cell

transplantation. In most cases, stem cell transplants are autologous, meaning the patient receives his or her own stem cells <\/
prior to the procedure. In other cases, patients will receive an allogeneic transplant in which they receive stem cells from

another donor. Similar to r-CHOP Regimen, clinical trials show a high rate of relapsed or refractory large B-cell lymphomas

even after finishing treatment,

Glofitamab

High avidity binding
to CD20 on B cells
++

Glofitamab-gxbm (Columvi, Genentech, Ine.)

On June 15, 2023, the Food and Drug Administration granted
accelerated approval to Glofitamab-gxbm (Columuvi,
Genentech, Inc.) for relapsed or refractory diffuse large B-
cell lymphoma, not otherwise specified (DLBCL, NOS) or
large B-cell lymphoma (LBCL) arising from follicular
lymphoma, after two or more lines of systemic therapy. The . _
study showed that patients treated with Columvi had an \
overall remission rate (the sum of complete and partial ' '_ et
remissions) of 56%, with a complete remission rate of 43% ) - Q
and a median duration of remission of 1.5 years. On March Reference #2 Glofitamab for relapsed or refractory diffuse large B-cell lymphoma
25 of this year, the drug was authorized by Health Canada for
conditional use in adult patients with R/R DLBCL (relapsed or
refractory diffuse large B-cell lymphoma), follicular
lymphoma-transformed diffuse large Bcell lymphoma Glofitamab is a bispecific antibody capable of targeting both CD3 and CD20
(DLBCL), or primary mediastinal B-cell lymphoma (PMBCL), in a 2:1 fashion. It contains a protein domain that targets CD3 protein on the
who are subject to second-line or higher systemic systemic surface of T cells (1 Fab arm for binding CD3 on T cells) and two protein
therapy and who are not candidates for receive or cannot domains that bind to CD20 protein on the surface of B cells (2 Fab arms for

: CAR-T I th N ad BHGHCART ! binding CD20 on B cells). As a result of this dual-targeting strategy, T cells
e ce € 8p ot ie s e R ce are able to target and kill tumor cells with greater specificity.Medical

Silent Fc
region extends
half-life and
reduces

The development of DLBCL Treatment

therapy. In February of this year, the National Medicines researchers are testing many treatments that may do more to help people
Control Administration (NMPA) approved the drug's marketing with DLBCL. If you have this condition and want information about newer
application for mainland China. The drug is intended for adult treatments, ask your healthcare provider about participating in a clinical trial.

patients who have received at least two lines of systemic
therapy for diffuse large B-cell lymphoma (RDLBCL) or
primary mediastinal large B-cell lymphoma (PMBCL) with
relapsed or refractory lymphoma.



Diagnosis and Therapy of Pompe Disease
Keywords: Pompe disease, ERT therapy, GAA enzyme, DNA genetic testing

Pompe disease, also known as type Il glycogen storage disease, was first discovered by the Dutch pathologist Johannes Cassianus Pompe. It is caused by
mutations in the gene encoding acid alpha-glucosidase (GAA), which is located at 17g25.3. These mutations result in reduced GAA enzyme activity, leading
to ineffective glycogen degradation in the lysosomes. Consequently, glycogen accumulates in various tissues and organs such as skeletal muscles, cardiac
muscles, and smooth muscles, giving rise to a range of clinical manifestations.

cm.,.m Clinical Manifestation
Autophagosome : o dih ; : ;
e " Pompe disease can be clinically classified into two types: the infantile-onset
”“"O (onset before 1 year of age) and the |late-onset (onset after 1 year of age). The
Fusion/ Lysosome infantile-onset patients are primarily present with generalized muscle weakness
G Pom ] and hypotonia, accompanied by cardiomyopathy. On the other hand, the
'"“'”-‘“’ d hypotoni ied b di hy. On the other hand, th
Glmmap p;M symptoms of late-onset patients mainly affect the trunk muscles, respiratory
: Glycogen Glucose muscles, and proximal muscles of the limbs. For Infantile-onset patients may
M Glucose : exhibit symptoms such as weak neck muscles, generalized muscle weakness,
- w hearing impairment, macroglossia (enlarged tongue), feeding difficulties, sleep-
Lactate ' disordered breathing, respiratory failure, congestive heart failure, and cardiac
Nucleus ' arrhythmias. In contrast, late-onset patients have milder symptoms compared to
: infantile-onset ones. They may show abnormal gait, difficult walking, respiratory
problems, respiratory failure, and limb-girdle-type muscle weakness, with fewer
GAA = acid alpha-glucosidase; UDP = uridine diphosphate. | cardiac involvements in affected patients.
Diagnosis

The progression of Pompe disease is gradual, making early diagnosis and treatment crucial for Pompe disease patients. Currently, the golden
standard for diagnosis is genetic analysis. Firstly, patients should test the enzyme activity of acid alpha-glucosidase (GAA) in venous blood or dried
blood spots. With signs of decreased GAA enzyme activity identified, genetic testing is required by extracting DNA from venous blood, dried blood
spots, or tissue specimens. A definitive diagnosis can be made if two mutant alleles are found. If only one mutant allele is present or no mutant
alleles are detected, additional tests such as skin fibroblast GAA enzyme activity testing, mu_&f&l/e biopsy histopathology examination, and whole-
exome genetic analysis are expected. It is important to note that certain pseudo-deficient alleles, such as ¢.1726G>A (p.G576S) and ¢.2065G>A
(p.E689K), may reduce GAA enzyme activity but do not lead to the development of type Il glycogen storage disease. Supplementary examinations
such as creatine kinase, needle electromyography, chest X-ray, electrocardiogram, echocardiography, magnetic resonance imaging, pulmonary
function tests, and respiratory sleep studies can help determine the extent of organ involvement.

Pompe Disease Symptoms Treatment
Waak Poor muscle Enlargad , . Failure to The current treatment methods for Pompe disease are
musclas rane liver gain waight mainly enzyme replacement therapy (ERT), followed by
molecular chaperone therapy (CMT), cligonucleotide
therapy, and symptomatic supportive therapy. The
’ Trouble ? ? Fanding Infections in the Problems 2021 version of the "Chinese Expert Consensus on the
Nesaifiing ! . BT raspiratory system with hearing Diagnosis and Treatment of Glycogen Storage Disease

Type Il in Children® clearly states that ERT therapy -

recombinant human acid alpha-glucosidase (rhGAA) treatment is currently the most effective treatment for all types of Pompe disease. Compared with the drug Myozyme used in
rhGAA treatment, the new drug Nexviazyme (aval glucosidase alfa) performs better in improving breathing, walking, endurance functions, etc. Recent studies have also found that the
combination of the new drug Cipaglucosidase Alfa and Miglustat (a chaperone protein) is more effective, but there are no accurate statistics yet. Once children with IOPD are
diagnosed, ERT should be started as early as possible according to current treatment methods; children with LOPD should be given ERT if they have myasthenic symptoms and/or
reduced respiratory function with increased creatine kinase. For children with cross-immunoreactive material (CRIM)-negative IOPD, immune tolerance induction therapy can be given
before receiving ERT to improve their survival rate.

Pompe Cell Pompe Cell with ERT Summary

Pompe disease is caused by reduced acidic a-glucosidase activity, resulting in
ineffective degradation of glycogen within lysosomes. This leads to its
accumulation in tissue organs like skeletal muscles, cardiac muscles, and

i : smooth muscles, causing the disease. Clinical presentations are classified as
\G%. infantile-onset (symptoms appearing before 1 year) and late-onset (symptoms
appearing after 1 year), with a better prognosis for the latter. Diagnosis primarily
‘ relies on a-glucosidase enzyme activity testing, complemented by DNA gene

testing, taking into consideration the impact of pseudo-deficiency alleles such as
c.1726G>A (p.G576S) and ¢c.2065G>A (p.E689K) on diagnosis. Early diagnosis
and treatment are crucial for disease prognosis, with rhGAA therapy being the
most effective treatment for various types of Pompe disease currently. The
efficacy and side effects of other therapeutic drugs are still under research.

1. Ghinese Medical Associgfion Meuroiogy Brench, et gl. Chinaie expert condensus on diegnoests: and tregtmeant of edult lgie-onsat glycogen storege dizegze typa ||, Chinesa Journal of Neuralogy, 2021, 5410} 284-1000
r i Endocrinalogy &nd Metsbofism Group, &t &l Chinese anpart consensus on diegnosiz-and treatment of glyeogen storapge disgese type || in childran, Chinase Joumel of Fedletrics, 2021, B2)06): 438-445;
ra2g-548;
i gl. Sefety end efficacy of eveiglicosidese alfe versus glgiicasldesa egife In patientz with lgte-onsel PFompe diznagsze [COMET;: & phasa 3, rendomized, multicentre trialldl. The Lepcet Neumiogy, 2027, 2041 2} 1012-1026,
Ti Efficacy and Safety of Avelplucosidase Alfadn Patients With Lete-Onset Pompe Disease Afler-97 Weeka: A Phise 3 Rendomizad Clintcal TrigiJ]. JAMA nadrology, 2023,
d efaty and effinacy of avalglucosidase gifa In Individugls with Infentile-onset Fompe dinease enrolled In the “rs'.:'- 2, open-lgbel Minl-COMET study: The 6=month pimary enslysiz rr-"u lj. netics In Medicine, 2023, 25:2): 100528

ichioser B, Aoberts'M, Byrpae B J, et gl, Safety and effilcecy of cipaglucosidesa alfe plus miglustat versus sigiucosidess aife plus placebo jn legte-onset Fompe disegre (FROFPEL): &n internationgl, rendomised, double-blind, peraliel-group. phese 3 trigi{d]. The

encet Netrology, 20217, 20012); 102T7-1037
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Autism Spectrum
» | |
Disorder ‘izl o oo

inherent deficiency in the ability to establish normal
emotional contact with others.

Etiology Keywords: Autism Spectrum Disorder, Etiology,
Genetics plays a crucial role ~ Diagnosis, Treatment, Children
in the etiology of autism,

along with early
developmental environmental ~Epidemiology & Clinical Presentation

factors. The identification of e global prevalence of autism in the population is
allele genes has revealed its  approximately 1%. Autism affects males more than
genetic patterns. The current  females, and over 70% of patients experience
consensus suggests it is not comorbidities. Heterogeneous neurodevelopment
Mendelian in inheritance and  underlies autism, characterized by early-onset
leans towards uyo%enic difficulties in social communication and restricted
model. About 10%-30% of patterns of repetitive behaviors and interests. Autism
rare mutations are patients exhibit atypical cognitive features, such as
pathogenic, for instance impaired social cognition and perception, executive
mutations in TSC 1and TSC 2  function impairments, and non-typical sensory
lead to tuberous sclerosis perception and information processing challenges. The
complex 6, or fragile X resentation of autism patients is heterogeneous, with
mental retardation 1 (FMR]; anguage ability ranging from typical to absent;
also known as FMRP) causes  cognitive development can manifest as above-average
fragile X syndrome. intellectual cugu bilities or severe intellectual
Furfhermore. 15%-50% of disabilities. Patients might also have other
common mutations also comorbidities like epilepsy, and psychiatric disorders,
contribute to Autism making the diverse clinical manitestations a barrier to
Spectrum Disorder (ASD); comprehending its pathological and physiological
however, shared mutation mechanisms.
sites for ASD have not yet
been iden'rlified. Imp?irmen‘rs P
n neuronalsnapti fnchon, PSRy cute and St Nyl of Monil
dysregulation, premature A::ﬂ EmF’ h i ra;l;'u;a Eafh
birth, intrauterine infections patkdirs Sl Aﬁu-ciaﬂnn'(h ) in 1 1NE
d ; ’ diagnosis primarily encompasses the following four
S dexpnsure - duri aspects: Impairments in Social Communication:
antidepressants during Individuals exhibit significant difficulties in social
ngll_;"ﬂﬂc‘j' are also F"_ﬂ"hE-'"’f“:II inferaction, Includin% establishing emotional connections,
actors associated with ASD sharing interests, and understanding nonverbal social
onset. ﬁuasl. epetitive S‘hr;ﬁ Edbﬂﬂ?'\hﬂ ors: Iggiﬁduulsd
isplay re , restric aviors, interests, an
acﬁvigas,ms ste d body rr:'uvamaﬁﬂ:ﬁ intense

focus on specific areas ot interest, and either heightened
sensitivity or resistance to new chungas. Early

Deve| ntal Manifestation: Th
mﬁfgf‘l'n;: the aurll;' dmln?man?u? ﬂdgaﬂmrdnﬁmd,

c:lfhu?h they may exhibit varying characteristics as the
individual grows older. Impairment of Daily Functioning:
These symptoms signiﬁcunﬁy impact an individual's daily
functioning across various domains, including social,
academic, occupational, and other areas. In comparison
to DSM-4, DSM-5 removes mri? nguduﬂuns (such as
Asparqar's disorder, childhood dis rative disorder),
placing them th.a unified diagnostic category: Autism
Spectrum Disorder. This change aims to emphasize the

dive of autism and the continuity of
foregoing the division into discrafa“:ubﬂps}":s?mm
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Treatment
Currenfkt, the exact cause of autism remains unclear, leading to a lack of

highly effective medications for its freatment. Experts emphasize that the
primary approach for treating childhood autism should be educational

Intervention, with medication as a secondary option.

Comprehensive intervention measures, including educational intervention,

behavior correction, and medication treatment, should be tailored to the

specific circumstances of each child, considering developmental challenges

and emotional behavioral anomalies.

Early comprehensive and targeted behavioral interventions can enhance

social communication and reduce anxiety and :ggressiveness. The focus of
|

these interventions lies in social and communicafion functions, where
effective medications are presently lacking and the assessment of efficacy

is challenging.

Moreover, many children with Autism Spectrum Disorder (ASD) also face

intellectual r.:an for Iunguu%acruhrrreiegb urther complicating the assessment
ober

of treatment outcomes. In 06, the U.S. Food and Drug
Administration (FDA) approved the use ot risperidone for autistic children

aged 5 to 16, addressing issues such as aggression, self-injury, and temper

outbursts.

For patients with comorbid conditions, such as those with attention deficit,

gpemcﬁ?i‘ry, and impulsiveness, medication options man:ncumpass
omoxetine, ma’rhhrlphanidufe, and clonidine, among others. While

medications can alleviate comorbid symptoms, they do not directly enhance

social communication. Social support also plays a vital role in the prognosis

of affected children.

Summary and Outlook

Autism is an innate deficit in the ability to
establish normal emotional connections
with others. lts etiology remains unclear
and is often uccnmﬁunied by various
comorbidities, which can complicate the

_F * di * d Reference
assessment of its causes, diagnosis, an 1] VORSTMAN J A S, PARR 4R,
- = U, et al. Autism
'|'I"E"l:l'|:l'l"l'E'H'|' outrcomes. REEEDFF will enetics: opportunities and challenges
continue to seek neurochemical targets or clinical iranslation [J]. Nafure
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ABSTRACT

"Black bile" - this is associated with the ancient Greek
theory of the four humors. Ancient Greek medical pioneers,
including Hippocrates, believed that depression was
caused with an excess of "black bile" in the body. However,
with the continuous development of human cognition,
biologists have given a preliminary explanation for the
etiology of depression: under the adverse intervention of
social environment, interpersonal relationships and other
factors; the body's hormone levels, neurotransmitter levels,
intracellular signaling and other activities are affected, or
even over-regulated, thus triggering a series of clinical
manifestations of depression. In the biologi'c'%f'?ﬁeld,
scientists are continuing to conduct
research on the molecular
mechanisms of depression, drug
therapy, diversity, gender
differences, and other directions.

THE ROAD TO
WITH GOOD I

PENNY PANG i

CONCLUSION

Nowadays, it is generally accepted that the pathogenesis of
depression is related to the regulatory mechanisms of HPA and the
adaptive mechanisms of the neurotransmitter system, and hypotheses
about these mechanisms are constantly being demonstrated through
experiments. At the present stage, drugs for depression have extreme
side effects and limited application. To develop more effective
antidepressant drugs, future research should take side effects into
consideration and be based on respect for gender differences,
experimental validation should be carried out on both genders of
subjects separately.

When external stimuli come, the HPA does not stop releasing cortisol
even if it takes a huge risk of overloading, it does not know how
serious the consequences will be, so depression is just a case of the
body "doing something bad with good intentions”. So, when feeling
depressed and isolated, think about the fact that our body is always
trying to protect us, do something that can make us happy, or get
treatment and tell our body and ourselves: Don't worry, everything will
be fine!
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Machanism

Regarding the causative mechanisms of depression, abnormal regulation of
excitatory synapses has received much attention in recent years. Let's start with
the stress response. Stress responses are activities that release hormones and
other cellular mediators. These mediators promote organismal adaptation when
the response is turned on and off appropriately, but they can also lead to
systemic damage when the response is over-regulated or disordered. Over-
activation of the hypothalamic-pituitary-adrenal axis (HPA axis), caused by
prolonged exposure to a constant state of high stress, is a key mechanism of
depression[1]. Stress is perceived by the brain cortex, and transmitted to the
hypothalamus leading to HPA activation. HPA activity is regulated by
adrenocorticotropic hormone-releasing factor (corticotropin-releasing factor,
CRF) secreted from the hypothalamus and vasopressin (AVP) released from the
posterior pituitary gland. This in turn stimulates the pituitary to secret the
adrenocorticotropic hormone (ACTH) that finally activates the secretion of
glucocorticoids (cortisol in humans, which regulates activities such as neuronal
survival, neurogenesis, and emotional appraisal of events, and is a key link
between stress and brain functioning) from the adrenal cortex. Glucocorticoids
then bind to their receptors localized within the HPA axis as well, where they
exert feedback control on CRF, AVP, and ACTH secretion.

As a result, the HPA axis in depressed patients is "overloaded" due to constant
activation, with elevated levels of salivary, plasma, and urinary cortisol.

The pathogenic mechanisms of depression also
S involve a variety of neurotransmitter and metabolic
systems. From the perspective of neurotransmitter

Hippocampus

& theory, it is the monoamines that have the most
significant impact on depression, which primarily
= Amygdala —= Hypotnaiomus include norepinephrine (NE) and 5-hydroxytryptophan

‘-, Jj (5-HT), as well as dopamine, which has a relatively

=2 small impact [3]. It has been found that these

neurotransmitters are heavily concentrated in the

limbic system associated with sleep regulation,
appetite, and emotional processing. As shown in
Figure 2, 5-HT and NE are synthesized in presynaptic
neuron cells, respectively, and their concentration is

[ f regulated by monoamine oxidase (MAQ), and then

N released into the synaptic gap where they bind to a
family of receptors on the postsynaptic neuron, which
in turn mediate neural signaling. Neurotransmitter
recycling receptors are present on presynaptic

) : ) neuron cells, which results in lower concentrations of

Fig. 1: Mechanism of action of g rotransmitters in the process of

HPA in response to pressure o rotransmission. In depressed patients, 5-HT levels

stimuli. are reduced by "overloading" of the HPA axis and high

cortisol concentrations, ultimately leading to
depression.

Nowadays, the most mainstream
mechanism of depression is the HPA axis-
o-HT hypothesis, and the rest of the . () o & wo
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Fig. 2: Mechanisms of 5-HT and norepinephrine v
neurotransmission and sites of pharmacotherapeutic action.
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Widely used antidepressants are mainly
based on the inhibition of reuptake
processes, such as 5-hydroxytryptamine
reuptake inhibitors (selective serotonin
reuptake inhibitors, SSRIs) norepinephrine
reuptake inhibitors (SNRIs), and heterocyclic
antidepressants (TCAs), or based on inhibition
of hormone oxidation processes, such as
monoamine oxidase inhibitors (MAOIs).
However, all of these drugs are associated
with extreme side effects and there is an
urgent need to develop highly effective
psychotropic drugs with low side effects.

Fig. 3: Interaction between hypotheses
on the pathophysiology of depression [2]

GENDER DIFFERENCE

Even though the causative mechanisms of depression are broadly the same,
there are gender differences in the regulation of some important hormones. For
example, in the presence of CRF overproduction, male LC neurons decrease
their response to CRF, thereby preventing high levels of hyperarousal
(disruptive feeling of being on edge). Female LC neurons are more sensitive to
acute doses of CRF, and the tonic firing rate of their LC neurons is three times
higher than that of males under the same conditions, so women are more likely
to exhibit differences in stress responses compared to men, potentially leading
to variations in symptomatology. The circuits and mechanisms responsible for
these differences have not been adequately investigated because clinical
studies in the past used male rodents as subjects and loosely assumed that
females should show the same findings too. Today, this neglect of gender
differences is beginning to be addressed. Gender differences underlie the
characterization of a wide range of psychiatric disorders, and these findings
allow us to conceptualize various types of gender differences in the brain,
which in turn has broader implications for considering gender as a biological
variable. Importantly, comparisons between genders can help to develop new
treatments [4].
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Are Artificial Sweeteners
Harmful to the Human Body?

Aspartic _ ,
acid O Phenylalanine

Methanol

Aspartame

KEYWORDS: WHAT ARE ARTIFICIAL SWEETENERS?

Artificial sweeteners are chemically synthesized

Artificial
compounds used to replace natural sugars or
Sweetener
enhance the sweetnhess of foods. Because they are
CUCrose not metabolized by the human body and do not
provide calories, artificial sweeteners contain
Siabetes fewer or no calories compared to sugar. Therefore,
artificial sweeteners are widely used Iin low-sugar
neulin or sugar-free products in the food and beverage

Industry, such as diet soda and sugar-free
pastries, which are frequently used in our lives. So

what are some of the most common artificial
sweeteners??



COMMON ARTIFICIAL SWEETENERS

Aspartame Is a honnutritive sweetener that is similar in taste to table
sugar and is ~200 times sweeter. It is a low-calorie sweetener and is
commonly used In beverages, energy-reduced diets, and as a
tabletop sweetener.

Xylitol is a natural sugar alcohol that tastes similar to table sugar but
IS lower In calories. It can be used In products such as candy, gum,
and toothpaste, and it also helps in

preventing tooth decay.

Sodium saccharin and Saccharin are very sweet artificial sweeteners
-- 300 to 500 times sweeter than table sugar. They are commonly
used in drinks, pastries, and other products.

Acesulfame is an artificial sweetener used Iin food and personal care
products. Used in food products such as dairy products, desserts, and
bakery products, or in oral hygiene products such as toothpaste and
mouthwash.

Sucralose, commonly known as sucralose, I1s a high-intensity
sweetener. It is a functional sweetener based on sucrose, and its
sweetness can reach 320-1000 times that of sucrose.

These artificial sweeteners are helpful for controlling sugar intake

and |lower-calorie diets. Moreover, there are many scientific studies
that show that artificial sweeteners do not cause harm when
consumed In moderation. However, In recent years, more and more
studies have confirmed the effects of artificial sweeteners, indicating
that long-term excessive consumption of artificial sweeteners may
also pose some potential health risks. So what kind of harm do
artificial sweeteners cause to the human body?

THE POTENTIAL RISKS OF ARTIFICIAL

SWEETENERS cteners are often highly sweet without providing
excessive sugar and calories, which makes them a choice for

diabetics and people who are losing weight. However, some studies
suggest that long-term high consumption of artificial sweeteners
may be linked to health problems such as metabolic syndrome,
cardiovascular disease, and type 2 diabetes. This may be because
artificial sweeteners stimulate the production of insulin, which
iInterferes with the mechanisms that regulate blood sugar.




A team of researchers at the University of Paris Nord Sorbonne
published their experimental study on artificial sweeteners in the
British Medical Journal Iin September 2022, demonstrating a
relationship between artificial sweeteners and cardiovascular
disease, cerebrovascular disease, and coronary heart disease. Among
them, aspartame can increase the incidence of cerebrovascular
disease, while acesulfame and sucralose can increase the incidence
of coronary heart disease.

Secondly, the consumption of artificial sweeteners may have an
Impact on an individual's taste. If highly sweet foods or drinks are
consumed on a regular basis, people's palates may change to favor
sweeter foods, resulting in sugar and energy. Not only that, artificial
sweeteners can make people hungrier. Researchers at the University
of Sydney used two groups of fruit flies that were fed artificial and
natural sweeteners and showed that one group with artificial
sweeteners consumed 30 percent more energy than the other.
Whether the effects of artificial sweeteners, which can temporarily
stimulate appetite, are beneficial is still up for debate.

To sum up, the harm of artificial sweeteners is a controversial issue.
Although the frequent appearance of artificial sweeteners in our lives

may make us relax our guard. Limiting the consumption of artificial
sweeteners is Important and needs to be widely advocated.
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HOW CAN WE PROTECT GENETIC
DIVERSITY AND CONSERVE &
UTILIZE PLANT GENETIC

R Esou Rc E S? Keywords: Genetic diversity, Plant Genetic Resources

Conservation, Genetic variation, crop improvement
The essay titled "Genetic Diversity and

Conservation and Utilization of Plant
Genetic Resources [1]" presents a
comprehensive exploration of the
pivotal themes surrounding genetic
diversity within the context of plant
species. With an academic approach,
the essay delves into the intricate

interplay between genetic variation,
conservation efforts, and the practical

utilization of plant genetic resources.

Marina, lina

In the middle of the last century, the introduction of breeding
programs laid the foundation for the “Green Revolution® and
brought about an exponential increase in agricultural production.
However, this led to the replacement of land races and the
expansion of the monoculture cropping system. Consequently,
Over 76% of the genetic diversity in PGRs and 90% of the crop
varieties were lost and disappeared from farmers’ fields [B]. To
sustain the agricultural production system under climate change,
global environmental problems, and booming population
growth, “it is of paramount importance that the remaining PGRs
be conserved” [1].

One of the most essential PGRs - food and agriculture - were
preserved ex-situ in gene banks that focused on inter- and
intra-specific crop diversity. Till 2020, there were 711 gene
banks and 16 regional/international institutions/centers
spreading over 90 countries, conserving more than 5.4 million
accessions from over 70561 genera [6]. Additionally, The
authors delve into the legal and ethical dimensions of plant
genetic resource management, highlighting international
agreements and policies aimed at facilitating access to
genetic resources while ensuring equitable benefits sharing.
After conservation, the PGRs can be utilized for crop
improvements. Diverse parents from PGRs in crossing
programs can be selected to develop new crop varieties in at
least 8-11 years [7]. Moreover, these varieties can be

Drawing upon a thorough examination of
existing literature and empirical studies,
the essay underscores the critical

importance of genetic diversity in Plant
genetic resources (PGRs). Genetic
diversity occurs due to genetic variation in
the nucleotide sequence of DNA,
chromosome mutations, and recombination
during sexual reproduction. This essay
elucidates how genetic variation
contributes to the resilience, adaptability,
and evolutionary potential of plant species,
thereby influencing their ability to thrive in
diverse environmental conditions and

confront emerging challenges.

Several factors change the genetic
diversity of PGRs, including mutation,

selection, genetic drift, and gene flow [2].
According to Charles Darwin's theory of

evolution (1859), the advantageous
genotypes will be selected and passed to
the following generations. With the
davelnpment of modern cultivars,

GL nificant genetic transformations can be

ieved through both natural and artificial

selactlun For instance, plant breeders
prefer to choose crop varieties with high
yields, resistance to biotic and abiotic
stresses, wide adaptation, non-shattering
nature, large-sized seeds, early maturing,
good quality traits, etc [3, 4].

improved further by incorporating novel alleles from wild
relatives or wild species. The process involves both
traditional breeding methods and modern plant genetic
engineering.

By synthesizing diverse aspects of genetic diversity,
conservation, and utilization, the essay contributes to a
holistic understanding of the intricate relationship between
genetic resources and human welfare. Last but not least, we
anticipate that striking a delicate balance between
conserving and utilizing PGRs can benefit not only the current
and future generations but also the environment.
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NEW MECHANISMS
OF PROTEIN
DEGRADATION IN
CELLS

BY: Rachel

INTRODUCTION

In mammals, transcriptional responses triggered by growth
factors, neurons, and immune stimuli are mediated by a set of
genes known as early genes (IEGs), which encode a family of
transcription factors that include Fos, EGR, and NR4A. IEG
proteins are activated in virtually all mammalian cells and
promote the transcription of late response genes (LRGs), which
are essential for the type-specific initial stimulus-response of
cells. specific initial stimulus-response is critical. Thus, aberrant
IEG expression is associated with cancer, immunodeficiency,
and neurological disorders.[EG mRNA accumulates within a
short time after initial stimulation, and once translated, its
proteins are rapidly degraded to achieve a transient burst of
protein expression. Although the mechanism of I[EG
transcriptional regulation is well understood, the mechanism
by which IEG proteins are rapidly and specifically degraded
has remained unsolved for many years.

CONCLUSION

The study suggests that the Midnolin-proteasome pathway ;rl
may be a general mechanism for bypassing the classical

ubiquitination system in the selective degradation of
nuclear proteins, especially those that are essential for
transcription. Midnolin recognizes amphipathic regions

within the substrate that have the simplicity to potentially

form a B-strand, and thus its degradation determinants
may be common structural components. Future studies

need to explore how the Midnolin-proteasome pathway is
regulated by multiple signals in different cell types to control

transcriptional programs.

The study used a genome-wide CRISPR-Cas9 screen
to explore genes that regulate the stability of IEG
proteins. The results identified a protein called
Midnolin in mammals that promotes proteasomal
degradation in IEG proteins (e.g., c-Fos, FosB, EGR],
and NR4A1), which is not dependent on
ubiquitination. In addition, Midnolin causes the
degradation of a variety of other proteins, including
specific transcriptional regulators in the nucleus.
multiple stimuli of IEG also activate Midnolin
expression, and overexpression of Midnolin induces
the target to undergo ubiquitin-independent
degradation.

In addition, Midnolin uses its "Catch” structural
domain to engage the substrate, which is necessary
and sufficient for interaction with unstructured
regions within the substrate that has the potential to
form a B-chain upon binding Midnolin. In addition,
Midnolin binds stably to the proteasome via the C-
terminal a-helix and promotes the degradation of
Catch-bound targets via its N-terminal ubiquitin-like
structural domain. Thus, Midnolin contains three
conserved structural domains that, by acting
synergistically, are able to target a large number of
nuclear proteins directly to the proteasome for
ubiquitination-independent degradation.
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ABSTRACT

Eukaryotic cells contain a macromolecular protease known as the
proteasome, which is capable of breaking down proteins that are
modified by ubiquitin, but the proteasome can also degrade proteins
that lack ubiquitin modification, but the exact mechanism of this
process Is still unclear. Recently researchers discovered a protein
known as Midnolin, which is located in the nucleus and promotes the
degradation of many transcriptional regulators through the
proteasome, but these transcriptional regulators are not tagged with
ubiquitin. Experiments have shown that Midnolin binds tightly to the
proteasome and utilizes a mechanism that includes a free beta chain
domain to "trap" substrates for catabolism. Thus, the Midnolin-
proteasome pathway bypasses the traditional ubiquitination system
and achieves selective degradation of many nuclear proteins.



INTRO

In mammals, transcriptional responses triggered by growth factors,
neurons, and immune stimuli are mediated by a set of genes known
as early genes (IEGs), which encode a family of transcription factors
that Include Fos, EGR, and NR4A. |I[EG proteins are activated In
virtually all mammalian cells and promote the transcription of late
response genes (LRGs), which are essential for the type-specific
Initial stimulus-response of cells. specific initial stimulus-response iIs
critical. Thus, aberrant IEG expression Iis associated with cancer,
Immunodeficiency, and neurological disorders.|IEG MRNA
accumulates within a short time after initial stimulation, and once
translated, its proteins are rapidly degraded to achieve a transient
burst of protein expression. Although the mechanism of I|EG
transcriptional regulation is well understood, the mechanism by
which |EG proteins are rapidly and specifically degraded has
remained unsolved for many years.

PRINCIPLE

Eukaryotic cells rely on the proteasome, a macromolecular protease,

to efficiently degrade ubiquitin-tagged proteins. It has been
proposed that Fos family proteins may undergo both ubiquitination-
dependent and ubiquitin-independent mechanisms upon entry into
the proteasome, but the coordination of these molecular processes
remains elusive. The study hypothesized the existence of a cellular
pathway capable of rapidly degrading c-Fos and other |IEG proteins.
By utilizing a forward genetic screen, the study aims to reveal the
mechanisms that control the degradation of these proteins.

RESULTS

The study used a genome-wide CRISPR-Cas9 screen to explore genes
that regulate the stability of IEG proteins. The results identified a
protein called Midnolin in mammals that promotes proteasomal
degradation in IEG proteins (e.g. c-Fos, FosB, EGRI, and NR4AT),
which is not dependent on ubiquitination. In addition, Midnolin
causes the degradation of a variety of other proteins, including
specific transcriptional regulators in the nucleus. multiple stimuli of
IEG also activate Midnolin expression, and overexpression of Midnolin
induces the target to undergo ubiquitin-independent degradation.




In addition, Midnolin uses its "Catch" structural domain to engage
the substrate, which is necessary and sufficient for interaction with
unstructured regions within the substrate that has the potential to
form a B-chain upon binding Midnolin. In addition, Midnolin binds
stably to the proteasome via the C-terminal a-helix and promotes
the degradation of Catch-bound targets via its N-terminal ubiquitin-
like structural domain. Thus, Midnolin contains three conserved
structural domains that, by acting synergistically, are able to target a
large number of nuclear proteins directly to the proteasome for
ubiquitination-independent degradation.

CONCLUSION

The study suggests that the Midnolin-proteasome pathway may be a
general mechanism for bypassing the classical ubiquitination system
INn the selective degradation of nuclear proteins, especially those that
are essential for transcription. Midnolin recognizes amphipathic

regions within the substrate that have the simplicity to potentially
form a [B-strand, and thus its degradation determinants may be
common structural components. Future studies need to explore how
the Midnolin-proteasome pathway is regulated by multiple signals in
different cell types to control transcriptional programs.

AUTHOR: RACHEL



For centuries, neurological disorders have been treated as incurable
diseases. Even in the present day, with technology more advanced
than ever, scientists' understanding of neurological disorders remains
limited to the symptoms and potential causes of the disorders, and
they have no idea about the specific mechanisms of the disorders.
Therefore, the ability to quickly diagnose and treat mental illnesses is
a top priority for neurologists. However, today's clinical diagnosis is
the opposite of the science-fiction scenario in which a single scan can
provide all the information about a person's health. For example, in
order to be able to determine whether a patient has Alzheimer's
disease, neurologists often need to extract the right amount of
cerebrospinal fluid from an elderly person's spinal cord, and then
make the final decision by looking at the expression levels of various
Alzheimer's-related proteins in the cerebrospinal fluid, which is
undoubtedly an extremely painful process. Therefore, discovering and
adopting a diagnostic method that minimizes patient discomfort has
become a hot topic for cutting-edge researchers. Recently,
researchers around the world have discovered the potential of cranial
cells to help doctors to identify brain inflammation and draw

preliminary conclusions about a patient's condition.

Researchers have used PET to track the location and extent of
neuroinflammation in the skulls of people with Alzheimer's, stroke, or
multiple sclerosis. They found that the skull inflammation presented

differently in each disease. For example, patients with multiple sclerosis
had a large inflammatory signal at the base of the skull, whereas patients
with stroke or Alzheimer's disease did not. A colleague of Ertlrk's, ILlgin
Kolaba, corroborated this idea: "The inflammatory signal varies depending
on the nature of the neurological disease. In specific areas of the skull in
Alzheimer's patients, the signal is even increased, which could be a sign of

disease progression. "

Since these inflammatory signals may reflect what is happening in the
brain, they could serve as a potential reference for neurological diseases.
These findings will help diagnose and treat stroke, Alzheimer's, and other

neurological disorders with a less invasive method than the spinal tap
method described above or other alternatives. If skull bone marrow cells
do come into clinical use in the near future, the cost of diagnosing a range

of neurological disorders will be dramatically reduced, lowering the
crushing medical burden for the elderly and their relatives.
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Fig 2. Three-dimensional imaging shows that it's not just the veins (pink structures
on the left) that travel from the skull to the brain (below), but also the small
"tunnels" (small blue vertical lines on the lower right) that connect the outer layers

of the brain to the skull.

CAN THE BONE MARROW
CELLS IN THE SKULL BE
USED TO "TRACK"

NEUROLOGICAL DISEASES?
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BY: Wei Zhang

keywords: neurological diseases, bone
marrow cells, Alzheimer’s disease

Cerebrospinal fluid,
collected from the thecal
sac that surrounds the
spinal cord
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Fig 1. F;xis'tlihg-d-iagnbs'eslbf Alzh.e.irr.l.e"r'sl disease often rely on the extraction
of cerebrospinal fluid (CSF), which determines the amount of amyloid and

tau proteins present in the brain to diagnose Alzheimer's disease.

Ali Ertlark, a neuroscientist from Germany, and colleagues
studied the behavioral differences between bone marrow cells in
the skull and other bone marrow cells and found that cranial
bone marrow cells rapidly differentiate and move toward the
brain after brain injury, potentially suggesting that observations
of bone marrow cell behavior could indirectly predict damages
that occur inside the brain. bone marrow cells, along with cells
in the humerus, femur, and four other bones of mice, are studied
in terms of gene expression levels and proteins expressed. They
found that the cells in the skull, particularly neutrophils (i.e.,
white blood cells), were different from those in the other bones
but similar to those in the meninges, the protective membrane
between the skull and the brain. And brain damage amplifies
these differences. In mice with stroke symptoms, expression
levels of genes related to cell migration and inflammation were
much higher in the bone marrow cells of the skull than in other
bone cells, suggesting that the cells respond to any lesions that
occur in the brain.

This finding is undoubtedly significant, but another mystery is
how skull bone marrow cells are able to travel freely between
the skull and the brain. A few years ago, researchers observed in
mice and humans that there are connecting "tunnels" between
the skull and the meninges that allow bone marrow cells and
immune cells to travel freely between the skull and the brain.
Thus, the movement of bone marrow cells has largely been
shown to be significantly related to brain damage. The next area
of interest is the response of bone marrow cells to different
neurological diseases.
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