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*+ 9 -15 years - Duration of new drug R&D
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Background
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Depression is a major global health issue, increasingly linked to dysregulated myelination in brain regions like the medial
prefrontal cortex (mPFC). While stress is a known trigger, it remains unclear whether acute stress alone can cause lasting

demyelination and depressive behavior. This study shows that a 24-hour

Depression-related

Homecage phenotypes

restraint stress induces persistent behavioral and
structural changes, and that Clemastine, a Resin s,
remyelinating agent, can restore myelin integrity and . N
alleviate depressive-like symptoms.

ARxe \,t_\*ra =

Clemastine

.

33d+Behavior test

TR LT T 2

Key Findings

1) A 24-hour restraint stress induces persistent 2) Acute stress leads to pronounced demyelination in the

depressive-like behavior in mice, accompanied by mPFC, characterized by reduced myelin sheath thickness

impairments in synaptic transmission in mPFC. and decreased expression of key myelin proteins MBP and
PLP
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3) Chronic administration of Clemastine effectively restores myelin structure and function, improving neural
transmission and reversing depressive-like behavioral deficits induced by restraint stress.

Discussion

Stress-induced demyelination in the mPFC may underlie the long-lasting depressive behaviors observed after acute

restraint. This aligns with emerging evidence linking myelin integrity to mood regulation. Traditional antidepressants often
fail to address structural brain changes, while Clemastine’s ability to restore both myelin and synaptic function suggests
that targeting myelination could represent a novel and more effective therapeutic approach for stress-related depression.
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Advisor:
Student:

Research Background

Industrial Challenges:
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* High-precision quality modeling required in lithium battery manufacturing.

* Frequent distribution shifts: raw material variation, equipment aging, process switching...

Modeling Gap:

* Mainstream models assume static data and lack temporal modeling.

* Timestamps - Weak features(X), fail to capture trend/periodicity/structure.

2 a7
CV = 74.6787 OV =45.9100

;.l,; |
| N T / / / / / / /|

Timeslemp {secanes)

Tirveeslamp {secanes)

24 Hi
= T4 6787 OV = 45 9100
0.6

typed [n=83997)

Technical Approach

Time Attention Embeddings:

* Periodic Encoding: simulate year/month/day cycles
(Fourier-based)

* Trend Encoding: capture linear time progression

* Positional Encoding: add relative time index
(inspired by Transformer)

Implicit Time Encoder:
* Fast Learner: adapt to short-term input fluctuations

e Slow Learner: preserve long-term distributional

trends

e Temporal Shift Indicators: Standardized Features,
KL-divergence Proxies, Mean Z-scores

Fusion & Plug-in Deployment:

 Fusion: combine explicit & implicit signals into
time-aware vector

e Modulation: apply to hidden state h — time-
enhanced output h’

* Plug-in Design: modular & backbone-agnostic;
supports integration into existing networks

Related Publications

e Second Author — Under review at Advanced
Engineering Informatics (CAS Zone 1 / SCI Q1)

e Co-First Author — To be submitted to AAAl 2026
(CCF-A)
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Neuro-Inspired Design
Explicit:

Inspired by prefrontal cortex: encodes environmental
rhythms & trends

— Enhance awareness of periodicity & trend structure
Implicit:
Inspired by Hippocampus+Neocortex: mimics CLS

— Fast/slow pathways for short-term noise & long-
term trend

Time Attention
Embeddings

Implicit Time Encoder

Post-existed
NN

Pre-existed
NN

Modulation

Preliminary Results

Industrial datasets:

* Food industry & Coal-fired power plant

Our method outperforms baselines in R*metrics:
e Stronger temporal shift robustness
 Multi-objective accuracy

-Optimization in progress for better performance...

Food industry Coal-fired power plant

== [L-TRT
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Capturing Natural Evolution in Function-guided

=l

____Abstract
o N

hallenge:
Designing RNA for efficient in vivo functional execution.

Motivation :
Foundation models for scientific computing are emerging as a
new paradigm to accelerate interdisciplinary discoveries.

Innovation:

Design a novel, zero-shot RNA design strategy , ,
Integrating nucleotide large language models (LLMs) with Student Professor
inverse folding models (IFMs) to generate RNA that mirror Yanjie Huang Shuangjia Zheng
natural evolutionary patterns while preserving the structural Official Web Contact U

Dbk

integrity of critical functional regions.

Key Words:

@NA Design, Zero-shot, Foundation model, Evolution, In viv0/ \_ o " y

- Methodology

used to escape local optima

BFP

...... Comprehensive tests
| In vitro:

~ Fluorescence and Affinity test
In vivo:

FACS, Live Cell Image

Merge

Distance from ligand
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Dashboard  Chem | Battery Design v FTFRYEREEES calculator-2 > @ mainpy > ...

Key inputs and general pack structure used in the calculations ] /o L ma:; & {E[:U[GEZJF?) 1'; 76 class Calculator:

v R0O27_EXCELESPY s .

Number of packs per vehicle (parallel or series): 10 |10 | H e o - %?9% def generate_result_json_data(self):

Parallel P) or series (5) packs: P Il | % > mm calculator 2921 # 3. EATH

Calculations of the needed amount of materials to meet pack needs = ﬁl> - CalmlamL'Z 2922 result data[cell value] = value

> .

Thickness of cell container aluminum layer (default = 100), um: 1000 | 11000 | e _dpycac —~ 2923 return result_data

Thickness of cell container PET layer (default = 30), pm: 1300 | 300 | B2 5 I json. Chem 2924

Thickness of cell container PP layer (default = 20), pm: 200 | 1200 |= ~ @ json_Chem_single \single 2925

Width of buffer region for container sealing (default = 6), mm: 60 60 | Lo 7. W8 pegative 2926

Thickness of cell edge from positive electrode to outside of fold (default = 1), mm: ‘1.0 ‘ “I.O ‘ A >>- pOTtltwe 4 2927 if _ _hame__ == '_main_' :

resu T

Positive terminal material thickness (default = 1.2), mm: .2 |12 | 5 I s it 2928 cal = Calculator()

Negative terminal material thickness (default = 0.8), mm: 08 | o8 | @ s 2929 cal.calculate_battery_design_1()

External weld tab length (default = 8), mm: 80 | |80 | > B _pycache 2930 cal.calculate BMS()

Feedthrough length (default = 5), mm: 50 | 50 | = st exeslipynb 2931 cal.calculate_battery_design_2()

@ read_excel.py - = -

Buffer between edge of current collector and edge of internal tab (default = 2), mm: ‘2.0 ‘ ‘2.0 ‘ @ tools.py 2932 cal.calculat E_MC ( )

Section 1: Determination of key limits and reference values @ BD_default py 2933 cal.calculate_summary_of_Result()

minimum % OCV at full power, %: 800 | (800 | & BMS_default py 2934 result_json_data = cal.generate_result_:

@ config.py 2935

Section 2: ASI of interconnects @ handle_Chem.py . . .

) - 2936 time_now = datetime.now().strftime("%Y%n
Thickness of copper interconnects (default =1.0), mm: ‘1.0 ‘ ‘1.0 ‘ @ main.py ™M 2 - a k g i ;
e akowalis g s Flafaulk = 0], e 04 ' Joa | @ MC defaultpy 2937 with .open(f ./r‘esult/{-tlme_now}.]sorj 3
L [ e I @ override_data_Chem.py 2938 json.dump(result_json_data, f, inder
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