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Generative Al: An Overview

What is generative Al?

Generative Al refers to machine-learning models designed to generate human-like text based on
prompts. These models understand language patterns, structure, and grammar to create
content on a variety of topics.

Capabilities of Models like GPT

* Text Structuring
* Grammar and Style Correction
* Summarization and Paraphrasing

e Content Generation
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Ethical Considerations in Generative Al

* Data Privacy: Risks of exposing sensitive patient information through Al-generated
outputs.

* Bias and Fairness:
» Al systems can perpetuate existing biases present in training data.

* Accountability:
* Determining responsibility when Al systems produce erroneous or harmful outputs.
« Example: Misdiagnosis due to Al-generated reports.

* Transparency:

 The "black box" nature of some Al models makes it difficult to understand their decision-
making processes.
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Al hallucinations

Al-generated research writing, while useful, can contain critical mistakes that jeopardize
accuracy and credibility. Three common error types:

Error Type What to Look For
“Perfect-sounding” sample
. sizes, control groups, or results Fake data — unsound

Fabricated Data that can’t be traced to a real conclusions and misinformation
study

Misinterpreted Bald claims (e.d., a lieatmentisisay oy ot ctted outcomes

- I SWSEHE) elEtn uel e distort the research narrative
Fmdmgs or statistically weak evidence
] Casual language, vague

Inconsistent Tone / generalizations, or “word-soup” Vague or unprofessional tone

Precision instead of precise scientific erodes academic credibility
terms

0 Especially common in references

0 RAG tools
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Retrieval Augmented Generation

RAG Key Stages

* Indexing |

* Convert source data (e.g. Semantic Scholar) to —
embeddings. documents

» Store embeddings in a vector database for fast
similarity search.

* Retrieval [ User query

* On each user query, a retriever selects the most
relevant documents, using similarity measures
aligned with the chosen index.

* Augmentation

find relevant

¥ LLM X documents by
embedding comparing

embeddings

- Augmented \
query e.g.

Answer the above,

* Inject the retrieved snippets into the prompt that
the LLM sees.
* Generation

* The LLM produces an answer grounded in both the
user query and the retrieved context.

retrieve context
from relevant
documents

|

Context
chunks

|

based on:

<chunk 1>,
<chunk 2>,

\\fchunk 3>, A,//

generation
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The relationship between gut infections and Alzheimer's disease (AD) has garnered significant attention in recent
years, with emerging evidence suggesting a complex interplay between the gut microbiota and the pathogenesis of
AD. This essay explores the current consensus on this topic, highlighting key findings and potential therapeutic
implications.

Gut Microbiota and Alzheimer's Disease

The gut microbiota, a diverse community of microorganisms residing in the gastrointestinal tract, plays a crucial role
in maintaining host health and has been implicated in various diseases, including neurological disorders like AD. The
microbiota-gut-brain axis is a bidirectional communication system involving neural, immune, endocrine, and
metabolic pathways, which may influence the development and progressionof AD 1 4 7.

Mechanisms Linking Gut Microbiota to AD

Several mechanisms have been proposed to explain how gut microbiota may contribute to AD pathogenesis.
Dysbiosis, or the imbalance of gut microbial communities, can lead to increased gut permeability and disruption of
the blood-brain barrier, facilitating the entry of harmful substances into the central nervous system. This can trigger
neuroinflammation and neuronal injury, key features of AD 1 4 6 . Additionally, gut bacteria can produce
amyloids and lipopolysaccharides, which may modulate inflammatory pathways and promote the aggregation of

amyloid-beta (AP) peptides, a hallmark of AD 1 4 7.
</ Results

Evidence from Human and Animal Studies



o 0

D B

write an essay on the current consensus on gut infections and Alzheimer's disease X Q

1 The Gut Microbiota and Alzheimer's Disease.

Gut microbiota alterations may influence Alzheimer's disease development through increased gut and

v
blood-brain barrier permeability, inflammation, and modulation of signaling pathways. i
ﬁ Rigorous Journal U¥ Highly Cited
2017 - 614 citations - ChunmeiJiang et al. - 00 Journal of Alzheimer's disease : JAD D 99 |1,

Interconnections between the Gut Microbiome and Alzheimer’s Disease: Mechanisms and Therapeutic
Potential

The gut microbiome may play a role in Alzheimer's disease pathogenesis and may offer potential

v
therapeutic approaches, but current research limitations limit further exploration. il
Q Ask this paper
2024 - O citations - Ahmad M. Saitet al. - 0 International Journal of Molecular Sciences D 99 |1|
3 Relationship Between the Gut Microbiota and Alzheimer's Disease: A Systematic Review.
Gut microbiota may play a role in cognitive disorders like Alzheimer's diseadénibatsitiori@beiman i V‘
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Upload your first paper

Your uploaded papers are always private and only visible to you. You can
always find all your paper uploads right here in the Research Hub.

lil Upload paper
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Effects of intensive lifestyle changes on the progression of mild cognitive impairment or early dementia due to

Alzheimer’s disease: a randomized, controlled clinical trial

Intensive lifestyle changes may significantly improve cognition and function in patients with mild e
cognitive impairment or early dementia due to Alzheimer's disease after 20 weeks.

Q Ask this paper

2024 - Dean Ornish etal. - 00 Alzheimer’s Research & Therapy D 99 :

Universitat Basel .
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A full text PDF is available for this paper. Ask to ~ jes on the progression of mild cognitive impairment or early dementia due to

summarize the findings, explore the methods d, controlled clinical trial

used, explain complex terms, and more.

significantly improve cognition and function in patients with mild B
Ask this paper ‘mentia due to Alzheimer's disease after 20 weeks.

a Ask this paper
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Universitat Basel . 14

Richtig zitieren in wissenschaftlichen Arbeiten und Prasentationen, Yannick Stadler



Ownish of ot Alsbedmers Research S Ihevapy o 202¢) 16122 mm

SRR Research & Therapy
RESEARCH  OpenAcess
Effects of intensive lifestyle changes 2

on the progression of mild cognitive
impairment or early dementia due
to Alzheimer’s disease: a randomized, controlled

clinical trial

Dean Ornish'”", Catherine Madison'?, Miia Kivipelto®5/, Collieen Kemp?, Charles . McCulloch?,

Douglas Galasko'®, Jon Artz"2, Dosene Rentz! ¥4, jue Lin™, Kirn Norman'/, Anne Omiish?,

Sarah Tranter®, Nancy Del amartes”, Noel Wingess', Cana Richiing, Rima Kaddurah-Daouk™®, Rob Knight™®,
Daniel McDonald™, Lucas Patel”, Eric Verdin™~>, Rudolph £ Tanzi’ V" and Steven E. Amold"*/

Abstract
Background cmmmmmmmmmmnmmmﬂ.mm
chinical trial to determine If Intensive Miestyle changes may benefically et the progr of mild cogr Py

ment {MC) or early dementts due to AL

Methods A 1:1 muilticentes randomized controlied phase 2 trial, ages 45-30 with MOl or early dementla due to AD
and a Montreal Cognitive Assessment (MOCA) scome of 18 or highes. The primarny outcome measuses wese dhanges
In cognition and function tests: Clinical Giobal impeession of Change 10GI0), Alzheimess Disease Assessment Scaie
(ADAS-Cog), Clinical Dementia Rating-Sum of Boxes (CDA-SR, and Ciinicl Dementia Rating Global (CDR-G) aftes 20
weeks of an intensive multidomain Mestyle Intervention compsed 10 3 walt-ist usial cee control group. ADAS-CoG,
CDA-S8, and (DR-Global scales wese compased using 3 Mann-Whisney-Wilcoxon rank-sum test, and CGIC was com-
pared using Fishers exact test. Secondary outcomes Inchded plasma AB42/40 ratio, other andc 0
lifestyle with the degree of change In these measures.

Results Rity-one AD patients ensolled, mean age 73.5. No sgrificant diiesences In any measures at basaline. Only
two patients withdrew. All patients had plasma AB/40 ratios <00672 3t bassline, strongly supporting AD diagnosis.
After 20 weeks, significant between-group diffesences in the CGC (p=0001), CDR-SB (p= 0:037), and (DA Global (p=
0037 tests and borderine significance In the ADAS-Cog te=2 (p= 0053). CGIC, (DR Globial, and ADAS-Cog showed
Improvement In cognition and function and CDR-58 showed significantly less progression, compared to the con-

trol group which nal four ABA2/40 30 I d in the Intervention group and daceasad
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What would you like to know
about this paper?

Summarize the paper in a few sentences

Were there any conflicts of interest?

Did the authors mention any limitations?
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Douglas Galasko™®, Jon Artz"7, Dorene Rentz' Y%, Jue 1in™, Kam Norman/, Anne Omish',
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Abstract

Background Evidence Bnis Mestyle factors with AlZeimers disease (AD). We report the first randomilzed, controliad
chinical trial to detesmine If Intensive Mestvie changes may benefically Sfiect the progression of milld cognitive Impalr-
ment {MCT) or early demmentta due to AD.

Methods A 1:1 muiticenter randomized controlied phase 2 trtal ages 45-90 with MO or eardy dementla due 1o AD
and a Montreal Cogritive Assessment (MoCA) scome of 18 or highes. The primany outcome messuses wese changes
In cognition and function tests: Clinical Giobal impression of Change 0G0, Alzheimes's Disease Assessment Scale
(ADAS-Cog), Clinical Dementis Rating-Sum of Boxes (CDR-58), and Ciinical Dementia Rating Global (CDR-G) after 20
weeks of an intersive muitidomain lestyle iIntervention compised 10 3 walt-ist usual Gre control group. ADAS-Cog,
CDA-S8, and CDR-Global scales wese compased wsing 2 Mann-Whitney-Wilcowon rank-sum test, and CGIC was com-
ppared using Fishers exact test. Secondxry outcomes iIncduded plasma AB/490 ratio, other blomirkers, and comelating
Ifestyle with the degree of change In these measses.

Results Rity-one AD patients ensolled, mean age 73.5. No significant difiesences in any measures 3t basaline. Only
two patients withdrew. All patients had plasma ABQ/40 ratios 00672 3t bassline, strongly supporting AD diagnosis.
After 20 weeks, significant between-group difiesences In the CGC (p=0001), CDR-SB (p= 0037), and (DR Global {p=
0037 tests and borderiine significance in the ADAS-Cog test (p= 0.053). CGC, (DR Globial and ADAS-Cog showed
Improvemnent In cognition and function and CDR-58 showed significantly less progression, compared to the con-
trol group which worsened In 3l four measures. AB42/40 raio Inoezsad in the Intervention group and deceasad
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Abstract
Background fvidence Bnks Miestyle factors with Alzhetmes's disease (AD). We seport the first randamitzed, controlied

chinical triaf 1o determine If Intensive liestyle changes may benefically sfiect the progression of mild cognitive Impair-
ment {MCT) of early dementla due to AD.

Methods A1 phase 2 trtal, ages 45-30 with MOl or earfy dementia due to AD
mzmcwmmndwcmmmmmmw

(ADAS-Cog),
wesks of an Intensive muitidomain Mestyle iIntervention compased 10 3 wall-ist usual Gre control group. ADAS-Cog,
CDR-58, and CDA-Global scales wese compased using 2 Mann-Whisney-Wilcoson rank-sum test, and CGIC was com-
pared using Fisher's exact test. Secondary outcomes included plasma AR/ othes andc a
Iifestyle with the degree of change In these measuses.

Results Fifty-one AD patients ensolled, mean age 73.5. No signiicant difissences In any measures 3t baseline. Only
two patients withdrew. All patients had plasma AB/40 ratios <0.0672 3t baseline, strongly supporting AD diagnosis.
Alfter 20 weeks, significant between-group diffiesences In the CGIC (p= 0001, CDR-SB (p= 0.037), and (DA Global (p=
0037 tests and borderine significance In the ADAS-Cog test (p= 0.053). CGIC, (DR Globial, and ADAS-Cog showed
Improvement In cognition and function and CDR-S8 showed sigrificantly less progeession, compared 1o the con-

trol group which worsened In 3 four measures. AB42/40 raBio Inceeased in the Intervention group and deceased
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What are the limitations of this study?

The study has several limitations, including a small sample
size of only 51 patients, with less racial and ethnic diversity
than intended (Source). Additionally, the study lasted only
20 weeks, which is relatively short for interventions with
mild cognitive impairment (MCI) or early dementia due to
Alzheimer's disease, and direct measures of brain structure
were not included in the trial (Source).
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New developments: Open Al’s Deep Research
and Google’s Co-scientist
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ChatGPT "Deep Research” Mode

 Available since February 2025
» Searches the live web in real-time to deliver the latest information
* Synthesizes multiple reputable sources — comprehensive, well-supported answers

* Use when you need:
- data beyond the model’s Oct 2023 cutoff
- precise statistics or specialized expertise
-breaking news, new research, current regulations

* Compared with regular ChatGPT:
- Source: live search vs pre-trained knowledge
- Accuracy: high, up-to-date vs limited by cutoff

* How: ask your question — click "Deep Research" — receive referenced answer
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Research overview

. . Researchgoal — Configuration —— Supervisor Agent r———— with
Scientist Eafemse S detailed hypotheses
l Assign agents to workers \
Additional | Worker
feedback Generation Agent — Proximity Agent Worker
\’ l \ l Worker
Reflection Agent - - Meta-review Agent Worker
Al
l >< l — Context
Ranking Agent = Evolution Agent le——— Memory

Al co-scientist
Al co-scientist specialized agents

Gemini 2.0 “Al co-scientist”: A multi-agent virtual collaborator that emulates the scientific
method to rapidly generate and refine novel hypotheses and research proposals.

eImpact shown: Reproduced a decade of antibiotic-resistance findings in 72 hours, matching
human conclusions and illustrating its power to dramatically speed up discovery.



Customized GenAl models

Very impressive results but for the practical life of scientist, this is still

only small fraction of what Al models can do to augment research
workflows

Customized models (GPT)

What are the advantages of a customized GPT model ?

Domain accuracy — internalizes your field’s terminology and data
formats, it also can use a specific knowledge base

How do you customize a GPT model ?
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Customized GenAl models

Very impressive results but for the practical life of scientist, this is still

only small fraction of what Al models can do to augment research
workflows

Customized models (GPT)

What are the advantages of a customized GPT model ?

Domain accuracy — internalizes your field’s terminology and data
formats, it also can use a specific knowledge base

| will present you two models developped by Dr. Sara Manafzadeh
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PhyloPen
By SARA MANAFZADEH &

Elite evolutionary biology writing assistant with end-to-end academic
publishing support

manafzadeh.sara@gmail.com

Help me draft a Suggest a Format this Identify literature
phylogenetics- macroevolutionary manuscript for gaps in evolutionary
based introduction. hypothesis for... Systematic Biology. developmental...

Ask anything

1L
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https://chatgpt.com/g/g-681a737020b88191ba725013253b2faa-phylopen
https://chatgpt.com/g/g-681a737020b88191ba725013253b2faa-phylopen

PhyloPen: A Custom GPT for Evolutionary Biologists

Purpose:

*Assist evolutionary biologists in writing and refining
academic manuscripts (review papers)

*Support full scholarly workflows: from brainstorming to
peer-review response

*Bridge historical and modern perspectives in evolutionary
science
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PhyloPen - Demonstration



PhyloPen - Demonstration

] connection to teaching App in Replit



Can you review the
scientific framing
of this MSCA...

Ask anything

EU Grant Pro Mentor

By SARA MANAFZADEH AR

EU grant writer with EU ethics compliance, data & table generation

manafzadeh.sara@gmail.com

Help me adapt this Can you generate Review for
to ERC Consolidator a Gantt chart and ethics issues and
Grant format. work package... suggest complian...



Why EU Grant Pro Mentor
- Bridging Grant Writing Expertise with Al

Problem: EU grant writing is time-consuming, technically demanding,
and rule-bound.

Gap: Generic Al tools fail to meet the formatting, ethics, and strategic
depth of Horizon Europe and related programmes.

Solution: Custom GPT tuned for EU grant programmes in Life, Health,
and Natural Sciences.

Built with:
GPT-4 + tools (PubMed, Eurostat, CORDIS, logic model builders)

Programme-specific formatting rules (ERC, MSCA, EIC, Horizon
RIA/IA)

Ethics engine (Nagoya, GDPR, dual-use, fieldwork, etc.)
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EU Grant Pro Mentor - Demonstration



These are only two examples of how customized GPT models
can enhance the efficiency of academic workflows

Data Analysis GPT - Suggest data analyses and provide Pythons codes

Teaching and Learning GPTs - Enhance teaching materials and student
engagement.

Knowledgebase & Administrative GPTs - Provide answers from
university policies, guides, and systems

Academic Manager & Coordinator GPTs - Assist academic managers,
coordinators, and department heads with planning, reporting, and
communication.

Event Organizer GPTs - Plan and manage academic events like
symposiums, workshops, or conferences.

Etc...
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Competitiveness of a research institution, may be soon
shaped not only by smart minds, infrastructure, and
funding, but also by the quality of the Al models they
deploy to augment their workflows.

We will keep at the cutting edge

To help you stay at the
cutting edge
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