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1.

#H BEE (GIO)

The human microbiome consists of hundreds of microbial species and provides many important functions
important for our well-being. Dysbiosis, a general term for aberrations of the microbiome, has been
associated with many different diseases. Computational approaches have been particularly important to
understanding the microbiome due to its high complexity.

In this course, students will learn about cutting-edge research within microbiome research with a
focus on computational approaches and discuss seminal and new publications and other contributions
to the field. The goal is to develop a foundational understanding of the human microbiome and the
computational approaches available to improve our understanding of different health-related aspects of

these microbial communities.

F3# HEE (SBO)

By the end of this course, students will be able to:

1. Provide an overview of major computational methods used in microbiome research.

2. Explain representative open questions in microbiome research with potential computational

approaches that can help understand them.

WFROMNE
Students will attend the Computational Microbiome Journal Club Seminar held at the WPI-Bio2Q

Computational Microbiome Research Laboratory, conducted approximately twice per month.

JSAE AT /7

- Attendance for Computational Microbiome Journal Club Seminar is granted not simply by being
present, but by actively participating in discussion, including speaking regularly throughout the
semester.

- Final evaluation is based on attendance (80% or higher) and overall participation, assessed holistically.

YRE - 2EH

Schloissnig, S, Arumugam, M. Sunagawa, S. et al. Genomic variation landscape of the human gut
microbiome. Nature 493, 45-50 (2013). https://doi.org/10.1038/naturel1711

Florian P Breitwieser, Jennifer Lu, Steven L Salzberg, A review of methods and databases for
metagenomic classification and assembly, Briefings in Bioinformatics, Volume 20, Issue 4, July 2019,
Pages 1125-1136, https://doi.org/10.1093/bib/bbx120

Francesco Beghini, Lauren ] Mclver, Aitor Blanco-Miguez, Leonard Dubois, Francesco Asnicar, Sagun
Maharjan, Ana Mailyan, Paolo Manghi, Matthias Scholz, Andrew Maltez Thomas, Mireia Valles-Colomer,
George Weingart, Yancong Zhang, Moreno Zolfo, Curtis Huttenhower, Eric A Franzosa, Nicola Segata
(2021) Integrating taxonomic, functional, and strain-level profiling of diverse microbial communities with
bioBakery 3 eLife 10:¢65088

REBN OB T

Presentations, discussions, group work, flipped classroom

s (PR - 0%

- Before each seminar session, students should review the presented publication as well as background
knowledge relevant to the presented publication

- If the content is not fully understood, students should research the topic independently and afterwards
clarify remaining questions with Dr Mende

- Students can volunteer as Journal Club presenters, which entails selecting a paper in advance and

preparing presentation materials to explain it to other participants.



https://doi.org/10.1038/nature11711

8. EWEIROD HHEN L HIERE - TR & 5 OB

N/A

BREIZBUT 24K Al OFHTE - FIHEHIOWT
Generally, the use of generative Al is allowed in this course but if students are not able to participate
in the discussion properly due to a lack of actual understanding their presence will not count as active

participation in the discussion.

TOFFAAEZI AR FHELHE LIV, ST A

1.

¥HBHE (GIO)

Toxic protein aggregation is a fundamental challenge to cellular homeostasis. Cells employ highly
coordinated surveillance and clearance mechanisms to recognize, sequester, and remove misfolded
and aggregated proteins. These mechanisms include molecular chaperone and protease (e.g. ubiquitin-
proteasome system, autophagy-lysosome pathways) systems, spatial quality control compartments,
and stress-responsive signaling networks. Together, they constitute the cellular machinery responsible
for protein aggregate clearance. Failure or overwhelming of aggregate clearance pathways leads to
the accumulation of toxic protein species and is a central pathogenic mechanism underlying a wide
range of protein conformational disorders. These include age-associated neurodegenerative diseases
(e.g. Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis), muscular dystrophies and
metabolic disorders such as type II diabetes.

In this course, students will examine the cellular and molecular mechanisms governing protein
aggregate recognition, sequestration and clearance, with emphasis on how these pathways are regulated,
coordinated, and disrupted in disease. Through critical reading of primary research articles, seminars,
and discussion, students will develop an integrated understanding of aggregate clearance systems across

molecular, cellular, and organismal levels, and how their failure contributes to pathology.

F)3EHAE (SBO)

By the end of this course, students will be able to:

1. Understand underlining cellular conditions that drive protein aggregation

2. Describe the cellular pathways responsible for protein aggregate clearance

3. Describe aggregate-associated gain of toxic mechanisms that contribute to human disease using
representative examples from protein confirmational diseases
Discuss experimental approaches used to study protein aggregation and clearance
Critically evaluate primary research literature addressing mechanisms of protein aggregation,

clearance, and their modulation in health and disease.

HRONE

Students will first attend an introductory lecture delivered by the Course Director on cellular protein
aggregation and clearance (core concepts and pathways).

Students will then receive core background reading materials (selected review articles) which they are
expected to read independently to build foundational knowledge (self-study).

Following this, students will participate in a series of literature-based seminars focused on cellular
mechanisms of protein aggregate clearance and associated diseases. Seminars will be held approximately
once per month at the WPI-Bio2Q Proteostasis Laboratory and will emphasize current and emerging
research in the field. These seminars will be student-led. Students will work in pairs/groups to critically
analyze and present a pre-selected primary research article (distinct from the review readings),
followed by group discussion. This format is designed to strengthen skills in scientific reading, oral

presentation, experimental interpretation, and critical evaluation.
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As an assessment, students will be organized into groups and tasked with preparing a mini-concept
paper outlining a novel, hypothesis-driven approach to mitigate protein aggregation in cells. Emphasis

will be placed on mechanistic insight, originality, and experimental design.

DR E R IWARER
Seminar attendance and participation. Attendance is credited not by physical presence alone, but by
active participation, including asking or answering questions and contributing to discussion.

Concept paper

Final Evaluation

Mini Concept paper

Research article presentation

Attendance (>80% required)

Quality and consistency of participation. Performance in discussions and/or presentations.

Evaluation is holistic rather than exam-based.

HRE - EH
Selected primary research articles and reviews (distributed throughout the course)

(No single textbook is required; emphasis is on primary literature)

REBDHY - E A

Research seminars

Student presentations

Group discussions

Critical reading of primary literature
Concept paper writing

Flipped classroom elements

Wi (PR - R

Before each seminar, students should read assigned research articles/reviews, review fundamental
concepts related to the seminar topic.

If concepts remain unclear, students should discussion with peers, presenters, or the course director.

Students are expected to conduct group study.

FEHRERD B HHEIN X AR - FEBHERR & S OB
N/A

ZIEITBIT L ER AT ORI - FIFHFEHIDOWT

In this course, limited use of generative Al is permitted. Specifically, the students may use it in the
following situations:

Support for brainstorming and early-stage planning

Developing an outline or structure for assignments

Assistance with research (however, you are responsible for verifying the accuracy of all information)
Improve the grammar and clarity of sentences in assignments.

Please note the following:

If the students use Al they must clearly disclose this in their submission with a detailed explanation of
how they have used AI (e.g. “Created the outline using Gemini - Al was employed for X, Y, Z tasks”).
Unauthorized copying of Al-generated text, or use of information without clear sources, may be
considered academic misconduct.

When writing reports/assignments, independent thinking is required; therefore, the use of generative Al
is prohibited for drafting the final content.
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Marks' basic medical biochemistry : a clinical approach (6ed)
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1. Luo: Principles of Neurobiology, the 2nd edition, Garland Science, 2020.
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REBD Y- X
TV rF—Yary,. FAAN Yy ay, F—TFT— 2 N

o UEfEAE (PR EE

- Brain Club 3 & 0" Journal Club TIZFANIFHEE DFEENEOT RAFHRETEH L TB 2 &,

- Journal Club T2 & % o 72HE13, FRTIZE LR B CERIR MO ICHHT 2700718
T—va rEREERT AT L,
FERNFNZD W THHICHEEATT & 22 - 72B421E, Seminar FICHE L, WHEIZ DWW CIRERE IR
T5HZ Lk,

. FEHRRO D HHEN L BIEERE - FEHRER & O B

FERZ Y

BB LA AL OFHTE - M HEIZOWT

KRIZHETIL, BHET ORENEOE R LG5 72D E N AL OB %G 2580 50 7272 LIE#RO
IEFENEIZH & CHERE S 2 2 &

— 218 —



BRBEYZERR  AHEEE 207y

1.

8.

#E B (GIO)

The human microbiome consists of hundreds of microbial species and provides many important functions
important for our well-being. Dysbiosis, a general term for aberrations of the microbiome, has been
associated with many different diseases. Computational approaches have been particularly important to
understanding the microbiome due to its high complexity.

In this course, students will learn about cutting-edge statistical methods used in computational microbiome
research and discuss seminal and new publications and other contributions to the field. The goal is to
develop a foundational understanding of the human microbiome and the statistical approaches available

to improve our understanding of different health-related aspects of these microbial communities.

F# B (SBO)

By the end of this course, students will be able to:

1. Provide an overview of major statistical methods used in microbiome research.

2. Explain representative open questions in microbiome research with potential computational
approaches that can help understand them.

3. Explain potential pitfalls in the application of statistical methods in microbiome research

IO MNE

Students participate throughout the academic year in the following activities conducted in the WPI-Bio2Q

Computational Microbiome Research Group:

1. Attend the WPI-Bio2Q Computational Microbiome Research Group Seminar, held every Monday
from 11.00-12.00.

2. Attend the Computational Microbiome Journal Club Seminar held at the WPI-Bio2Q Computational

Microbiome Research Laboratory, conducted approximately twice per month.

JRARRTAN /7 1

- For both types of seminars, attendance is counted not merely by being present, but by actively
participating in discussion, including speaking regularly throughout the semester.

- Overall evaluation is based on attendance (80% or higher) and the quality/level of participation,

assessed holistically.

R - B
1. Modern Statistics for Modern Biology, by Susan Holmes and Wolfgang Huber, Cambridge University
Press (2019). ISBN: 9781108705295 (Modern Statistics for Modern Biology).

REBIRYZEE X

Presentations, discussions, group work, flipped classroom

s (P - (R)

- Before each seminar session, students should review the presented publication as well as background
knowledge relevant to the presented publication

- If the content is not fully understood, students should research the topic independently and afterwards
clarify remaining questions with Dr Mende

- If assigned as a Journal Club presenter, students must select a paper in advance and prepare

presentation materials to explain it to other participants.

EHRERO D HHEIZ L DR H - EHRER & IO
N/A
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9.

HEIZBT LA Al OFRATE - FIHAFEHZOWT
Generally, the use of generative Al is allowed in this course but if students are not able to participate
in the discussion properly due to a lack of actual understanding their presence will not count as active

participation in the discussion.

BRBEYZEE HHEEE 20T,y

1.

¥H B (GIO)

The human microbiome consists of hundreds of microbial species and provides many important functions
important for our well-being. Dysbiosis, a general term for aberrations of the microbiome, has been
associated with many different diseases. Computational approaches have been particularly important to
understanding the microbiome due to its high complexity.

In this course, students bring their own data generated to understand the microbiome and will analyze
this data using cutting-edge computational and statistical methods. The goal is to develop a foundational
understanding of human microbiome data analysis and the approaches available to understand the data

sets provided.

FEHE (SBO)

By the end of this course, students will be able to:

1. Analyze the microbiome data sets.

2. Explain potential pitfalls in the application of computational and statistical methods in microbiome

research
WHOWE
Students participate throughout the academic year in the following activities conducted in the WPI-Bio2Q
Computational Microbiome Research Group:
1. Attend the workshop which will be scheduled to fit the interested student’s availabilitys
B AT 12
- Overall evaluation is based on attendance and the quality/level of participation and progress, assessed

holistically.

. BEE - SEE

1. Modern Statistics for Modern Biology, by Susan Holmes and Wolfgang Huber, Cambridge University
Press (2019). ISBN: 9781108705295 (Modern Statistics for Modern Biology).

2. Literature relevant to the provided data type

REBN 9B X

Workshop, discussions, group work

Ll (PR - SR

- Students write a one-page report and submit it to Dr Mende after being accepted to the course and

preparations will be planned according to the data set the student will provide

FEHRERDH BN L HIZHFE - TR & 5K OB
N/A

- BREICBUT LR AT OFIHIE - FIHTEHIZOWT

Generally, the use of generative Al is allowed in this course but if students are not able to participate
in the discussion properly due to a lack of actual understanding their presence will not count as active

participation in the discussion.
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BHRMEYMEEE FHETE: 207, F=x

1.

#H HEE (GIO)

The human microbiome consists of hundreds of microbial species and provides many important functions
important for our well-being. Dysbiosis, a general term for aberrations of the microbiome, has been
associated with many different diseases. Computational approaches have been particularly important to
understanding the microbiome due to its high complexity.

In this course, students bring their own data generated to understand the microbiome and will analyze
this data using cutting-edge computational and statistical methods. The goal is to develop a foundational
understanding of human microbiome data analysis and the approaches available to understand the data

sets provided.

#3E HEE (SBO)

By the end of this course, students will be able to:

1. Analyze the microbiome data sets.

2. Explain potential pitfalls in the application of computational and statistical methods in microbiome

research

WHRDONE

Students participate throughout the academic year in the following activities conducted in the WPI-Bio2Q
Computational Microbiome Research Group:

1. Attend the workshop which will be scheduled to fit the interested student’s availability

JSARRTAMG 7 12

+ Overall evaluation is based on attendance and the quality/level of participation and progress, assessed

holistically.

YRE - 2EH

1. Modern Statistics for Modern Biology, by Susan Holmes and Wolfgang Huber, Cambridge University
Press (2019). ISBN: 9781108705295 (Modern Statistics for Modern Biology).

2. Literature relevant to the provided data type

(SRS

Workshop, discussions, group work

A (P8 - R

- Students write a one-page report and submit it to Dr Mende after being accepted to the course and
preparations will be planned according to the data set the student will provide

KHRERO D LB X AR - TR & B ORI
N/A

BB LR Al OFHTE - M GEIZOWT

Generally, the use of generative Al is allowed in this course but if students are not able to participate
in the discussion properly due to a lack of actual understanding their presence will not count as active

participation in the discussion.

TO7FFAAXD AR HHEEE =L I8, 774+

1.

¥H HEE (GIO)

Toxic protein aggregation is a fundamental challenge to cellular homeostasis. Cells employ highly
coordinated surveillance and clearance mechanisms to recognize, sequester, and remove misfolded
and aggregated proteins. These mechanisms include molecular chaperone and protease (e.g. ubiquitin-

proteasome system, autophagy-lysosome pathways) systems, spatial quality control compartments,
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and stress-responsive signaling networks. Together, they constitute the cellular machinery responsible
for protein aggregate clearance. Failure or overwhelming of aggregate clearance pathways leads to
the accumulation of toxic protein species and is a central pathogenic mechanism underlying a wide
range of protein conformational disorders. These include age-associated neurodegenerative diseases
(e.g. Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis), muscular dystrophies and
metabolic disorders such as type II diabetes.

In this course, students will examine the cellular and molecular mechanisms governing protein
aggregate recognition, sequestration and clearance, with emphasis on how these pathways are regulated,
coordinated, and disrupted in disease. Through critical reading of primary research articles, seminars,
and discussion, students will develop an integrated understanding of aggregate clearance systems across

molecular, cellular, and organismal levels, and how their failure contributes to pathology.

FZH (SBO)

By the end of this course, students will be able to:

1. Understand underlining cellular conditions that drive protein aggregation

2. Describe the cellular pathways responsible for protein aggregate clearance

3. Describe aggregate-associated gain of toxic mechanisms that contribute to human disease using
representative examples from protein confirmational diseases
Discuss experimental approaches used to study protein aggregation and clearance
Critically evaluate primary research literature addressing mechanisms of protein aggregation,

clearance, and their modulation in health and disease.

WHERONE

Students will first attend an introductory lecture delivered by the Course Director on cellular protein
aggregation and clearance (core concepts and pathways).

Students will then receive core background reading materials (selected review articles) which they are
expected to read independently to build foundational knowledge (self-study).

Following this, students will participate in a series of literature-based seminars focused on cellular
mechanisms of protein aggregate clearance and associated diseases. Seminars will be held approximately
once per month at the WPI-Bio2Q Proteostasis Laboratory and will emphasize current and emerging
research in the field. These seminars will be student-led. Students will work in pairs to critically analyze
and present a pre-selected primary research article (distinct from the review readings), followed by
group discussion. This format is designed to strengthen skills in scientific reading, oral presentation,
experimental interpretation, and critical evaluation.

As an assessment, students will be organized into groups and tasked with preparing a mini-concept
paper outlining a novel, hypothesis-driven approach to mitigate protein aggregation in cells. Emphasis

will be placed on mechanistic insight, originality, and experimental design.

JSCHE AT 12
Seminar attendance and participation. Attendance is credited not by physical presence alone, but by
active participation, including asking or answering questions and contributing to discussion.

Concept paper

Final Evaluation

Concept paper

Research article presentation

Attendance (>80% required)

Quality and consistency of participation. Performance in discussions and/or presentations.

Evaluation is holistic rather than exam-based.
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Yl - 8%

Selected primary research articles and reviews (distributed throughout the course)

W

(No single textbook is required; emphasis is on primary literature)

REBDY -

Research seminars

Student presentations

Group discussions

Critical reading of primary literature
Concept paper writing

Flipped classroom elements

#fiiels (P8 - HEE)

Before each seminar, students should read assigned research articles/reviews, review fundamental
concepts related to the seminar topic.

If concepts remain unclear, students should discussion with peers, presenters, or the course director.

Students are expected to conduct group study.

FEHRERD > HH AN X AR - FEBHERR & B OB
N/A

BB 2R AL OF AT - FIFEHIOWT

In this course, limited use of generative Al is permitted. Specifically, the students may use it in the
following situations:

Support for brainstorming and early-stage planning

Developing an outline or structure for assignments

Assistance with research (however, you are responsible for verifying the accuracy of all information)
Improve the grammar and clarity of sentences in assignments.

Please note the following:

If the students use Al they must clearly disclose this in their submission with a detailed explanation of
how they have used Al (e.g. “Created the outline using Gemini - Al was employed for X, Y, Z tasks”).
Unauthorized copying of Al-generated text, or use of information without clear sources, may be
considered academic misconduct.

When writing reports/assignments, independent thinking is required; therefore, the use of generative Al

is prohibited for drafting the final content.

TOFFRARALRE  HEEES LTV, S4TSR

1.

¥H BHEE (GIO)

Proteostasis refers to the maintenance of protein homeostasis through the coordinated regulation of
protein biogenesis (including folding), trafficking, and degradation. These processes are essential for
maintaining proper cellular function and organismal health. Disruption of proteostasis leads to protein
misfolding, aggregation, and impaired clearance, contributing to a broad class of conditions collectively
known as protein conformational disorders. Such disorders include age-associated neurodegenerative
diseases (e.g. Alzheimer's disease, Parkinson's disease, and amyotrophic lateral sclerosis), cancer, as well
as metabolic diseases.

In this course, students will be exposed to the fundamental concepts in proteostasis, current research on

proteostasis mechanisms and their failure in disease contexts. Through critical reading, seminars, and
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discussion of primary literature, students will develop an integrated understanding of how proteostasis
networks operate across molecular, cellular, and organismal levels, and how their dysregulation leads to

disease.

FEHE (SBO)

By the end of this course, students will be able to:

1. Describe the core components of the proteostasis network, including molecular chaperones, the
ubiquitin-proteasome system, autophagy-lysosome pathways, and stress response signaling.
Explain how proteostasis dysfunction contributes to human disease, with representative examples.

3. Discuss experimental approaches used to study proteostasis, including in vitro and in vivo
model-based methods.

4. Critically evaluate primary research literature related to proteostasis and disease mechanisms.

WHFRONE

Students will first attend an introductory lecture on general concepts in proteostasis delivered by
the Course Director, providing a conceptual framework for the course. This will be followed by the
distribution of core background reading materials ie. selected review articles (see examples under
Textbook / Reference), which students are expected to read independently and to expand foundational
knowledge (self-study).

Subsequently, students will participate In a series of literature seminars in proteostasis, held
approximately once per month at the WPI-Bio2Q Proteostasis Laboratory. These seminars will focus on
current and emerging topics in the field and proteostasis failure in disease.

The seminars will be studentled: students will work in pairs to critically analyze and present a
pre-selected primary research article (different from the review articles), followed by group discussion.
This format is designed to strengthen skills in scientific reading, oral presentation, and critical evaluation
of experimental data.

As a final assessment, students will collaborate in groups to prepare a mini-concept paper outlining a
novel, hypothesis-driven proteostasis-based strategy to target a protein conformational disease. Emphasis
will be placed on mechanistic insight, originality, and the strength of the rationale supporting the
proposed approach.

Seminar topics may include:

- Molecular chaperones and protein folding

- Protein quality control and degradation pathways

- Stress responses

- Proteostasis collapse in aging and disease

- Therapeutic strategies targeting proteostasis

Selected sessions may include paired/grouped student led paper presentations and group discussions of

the presented studies.

J AR ETA 5
Seminar attendance and participation. Attendance is credited not by physical presence alone, but by
active participation, including asking or answering questions and contributing to discussion.

Mini-concept paper

Final Evaluation
Mini-concept paper

Research article presentation
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Attendance (>80% required)
Quality and consistency of participation. Performance in discussions and/or presentations.

Evaluation is holistic rather than exam-based.

. BRE - 2EE

Selected primary research articles and reviews (distributed throughout the course)

Examples

Hipp MS, Kasturi P, Hartl FU. The proteostasis network and its decline in ageing. Nat Rev Mol Cell Biol.
2019 Jul;20(7):421-435. doi: 10.1038/541580-019-0101~y. PMID: 30733602.

Morimoto RI, Cuervo AM. Proteostasis and the aging proteome in health and disease. ] Gerontol A Biol
Sci Med Sci. 2014 Jun;69 Suppl 1(Suppl 1):S33-8. doi: 10.1093/gerona/glu049. PMID: 24833584; PMCID:
PMC4022129.

Kim YE, Hipp MS, Bracher A, Hayer-Hartl M, Hartl FU. Molecular chaperone functions in protein folding
and proteostasis. Annu Rev Biochem. 2013;82:323-55. doi: 10.1146/annurev-biochem-060208-092442.
PMID: 23746257.

Henning RH, Brundel BJJM. Proteostasis in cardiac health and disease. Nat Rev Cardiol. 2017 Nov;14
(11):637-653. doi: 10.1038/nrcardio.2017.89. Epub 2017 Jun 29. PMID: 28660894.

Zhang YP, Kedia S, Klenerman D. Rethinking neurodegeneration through a co-proteinopathy lens.
Trends Neurosci. 2025 Dec;48(12):952-963. doi: 10.1016/j.tins.2025.10.006. Epub 2025 Nov 6. PMID:
41203507.

Ciechanover A, Livneh I. Protein quality control systems in neurodegeneration - culprits, mitigators, and
solutions? Front Neurol. 2025 Sep 3;16:1604076. doi: 10.3389/fneur.2025.1604076. PMID: 40969213; PMCID:
PMC12441361.

Zuo WEF, Pang Q, Zhu X, Yang QQ, Zhao Q, He G, Han B, Huang W. Heat shock proteins as hallmarks
of cancer: insights from molecular mechanisms to therapeutic strategies. ] Hematol Oncol. 2024 Sep 4;17
(1):81. doi: 10.1186/s13045-024-01601-1. PMID: 39232809; PMCID: PMC11375894.

Ruan L, Wang Y, Zhang X, Tomaszewski A, McNamara JT, Li R. Mitochondria-Associated Proteostasis.
Annu Rev Biophys. 2020 May 6;49:41-67. doi: 10.1146/annurev-biophys-121219-081604. Epub 2020 Jan 13.
PMID: 31928428.

Rosenzweig R, Nillegoda NB, Mayer MP, Bukau B. The Hsp70 chaperone network. Nat Rev Mol Cell
Biol. 2019 Nov;20(11):665-680. doi: 10.1038/541580-019-0133-3. PMID: 31253954.

(No single textbook is required; emphasis is on primary literature)

REBIRY 7 E I

Research seminars

Student presentations

Group discussions

Critical reading of primary literature
Mini-concept paper writing

Flipped classroom elements

. BEfEE (P - EE A

Before each seminar, students should read assigned research articles/reviews, review fundamental
concepts related to the seminar topic.

If concepts remain unclear, students should discussion with peers, presenters, or the course director.

Students are expected to conduct group study.

. FEBRBRO S HHEN L HIEFHERH - EHRR L REO M EN
N/A
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9.

FHITBIT LA AT OF AT - FIHTEHIOWT

In this course, limited use of generative Al is permitted. Specifically, the students may use it in the
following situations:

Support for brainstorming and early-stage planning

Developing an outline or structure for assignments

Assistance with research (however, you are responsible for verifying the accuracy of all information)
Improve the grammar and clarity of sentences in assignments.

Please note the following:

If the students use Al they must clearly disclose this in their submission with a detailed explanation of
how they have used Al (e.g. “Created the outline using Gemini - AI was employed for X, Y, Z tasks”).
Unauthorized copying of Al-generated text, or use of information without clear sources, may be
considered academic misconduct.

When writing reports/assignments, independent thinking is required; therefore, the use of generative Al

is prohibited for drafting the final content.

TOFAARYREER  HHEKEE: =L TS5, 77152

1.

¥HBE (GIO)

Protein folding is an inherently complex and error-prone process that is essential for cellular viability
and function. To maintain proteome integrity, cells rely on molecular chaperones, a diverse and
highly conserved network of proteins that assist in the folding, refolding, assembly, disassembly, and
stabilization of other proteins without being part of the final structure. Major chaperone systems,
including Hsp70, Hsp90, chaperonins (Hsp60), small heat shock proteins, and their co-chaperones, act in
a coordinated manner to prevent misfolding, suppress aggregation, and regulate protein quality control.
Beyond folding, molecular chaperones play critical roles in protein trafficking, signal transduction,
stress responses, and the targeting of irreversibly damaged proteins for degradation. Dysregulation of
chaperone function contributes to a wide range of pathological conditions.

In this course, students will examine the fundamental principles governing molecular chaperone
function, with emphasis on their mechanisms of action, regulation, and integration into cellular
protein homeostasis networks. Students will explore how chaperones recognize client proteins, utilize
ATP-driven conformational cycles, cooperate with co-chaperones and degradation pathways, and respond
to cellular stress. Through lectures, critical analysis of primary research literature, and interactive
discussions, students will develop a comprehensive understanding of the functional diversity of molecular

chaperones and their central roles in health and disease.

F:ZHE (SBO)

By the end of this course, students will be able to:

1. Describe and differentiate the major molecular chaperone systems that comprise the cellular
proteostasis network, including their structure and functional interplay in maintaining protein
homeostasis.

2. Explain how molecular chaperones recognize misfolded or unfolded client proteins and compare the
distinct ATP-dependent and ATP-independent mechanisms by which different chaperone families
operate.

Explain how molecular chaperones cooperate with the cellular protein degradation machinery.
4. Critically evaluate and synthesize findings from primary research literature addressing molecular

chaperone-mediated protein quality control in physiological and pathological contexts.
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HRONE

Students will first attend an introductory lecture delivered by the Course Director on cellular chaperone
systems (core concepts).

Students will then receive core background reading materials (selected review articles on distinct
chaperone systems) which they are expected to read independently to build foundational knowledge
(self-study).

Following this, students will participate in a series of literature-based seminars focused on chaperoning
mechanisms and their regulation. Seminars will be held approximately once per month at the WPI-Bio2Q
Proteostasis Laboratory and will emphasize current and emerging research in the field. These seminars
will be student-led. Students will work in pairs/groups to critically analyze and present a pre-selected
primary research article (distinct from the review readings), followed by group discussion. This format
is designed to strengthen skills in scientific reading, oral presentation, experimental interpretation, and
critical evaluation.

As an assessment, students will be organized into groups and tasked with preparing a mini-concept
paper outlining a novel, hypothesis-driven approach to mitigate protein misfolding and aggregation using
concepts learnt from how molecular chaperones function in cells. Emphasis will be placed on mechanistic

insight, originality, and experimental design.

AR R 5
Seminar attendance and participation. Attendance is credited not by physical presence alone, but by
active participation, including asking or answering questions and contributing to discussion.

Concept paper

Final Evaluation

Concept paper

Research article presentation

Attendance (>80% required)

Quality and consistency of participation. Performance in discussions and/or presentations.

Evaluation is holistic rather than exam-based.

BRE - EE
Selected primary research articles and reviews (distributed throughout the course)

(No single textbook is required; emphasis is on primary literature)

REE) 1) T

Research seminars

Student presentations

Group discussions

Critical reading of primary literature
Concept paper writing

Flipped classroom elements

H#AfEs (P8 - HEE)

Before each seminar, students should read assigned research articles/reviews, review fundamental
concepts related to the seminar topic.

If concepts remain unclear, students should discussion with peers, presenters, or the course director.

Students are expected to conduct group study.
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8. EWEIROD HHEN L HIERE - TR & 5 OB
N/A

9. ZEICBITLER AT OFHTE - FIHFEHIDOWT
In this course, limited use of generative Al is permitted. Specifically, the students may use it in the
following situations:
Support for brainstorming and early-stage planning
Developing an outline or structure for assignments
Assistance with research (however, you are responsible for verifying the accuracy of all information)
Improve the grammar and clarity of sentences in assignments.
Please note the following:
If the students use Al they must clearly disclose this in their submission with a detailed explanation of
how they have used Al (e.g. “Created the outline using Gemini - AI was employed for X, Y, Z tasks”).
Unauthorized copying of Al-generated text, or use of information without clear sources, may be
considered academic misconduct.
When writing reports/assignments, independent thinking is required; therefore, the use of generative Al

is prohibited for drafting the final content.
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