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various inputs

Text

Speech

Image

Video

…

various outputs

Speech

Text

Video

Code

….

GENERATIVE AI 

= field of artificial intelligence focused on algorithms 

trained on massive amounts of existing data (learn 

patterns and structures from the data)

to generate novel original forms of content

@Liegertova_Michaela



ACADEMIC/RESEARCH CONTEXT

RESEARCH ASSISTANTS

WRITING ASSISTANTS

CHATBOTS

DEEP RESEARCH AGENTS 

AI ASSISTED SEARCH ENGINES

@Liegertova_Michaela

MULTIMEDIA APPS

ORAGNISATIONAL TOOLS
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PRIMER ON LARGE LANGUAGE MODELS (LLMs)



KEY CONCEPTS RECAP – LARGE LANGUAGE MODELS

Effective use of LLM-based chatbots requires understanding their capabilities, limitations, and best practices for interaction!

● Chatbots are NOT Search Engines/Databases (dynamic, tailored responses vs. static, pre-existing information)

● LLMs don't understand language like humans, but follow patterns in training data

○ Process text as tokens, not words or letters

○ Tokens are converted into vectors representing semantic meanings and relationships

○ Use "autoregressive sampling" to predict next most probable token

● LLMs generate statistically probable responses, which may not always be true (hallucinations)

● Foreign languages are underrepresented in training data (communicate in English for best results)

● Clear, detailed, and context-rich prompts yield better responses ("Garbage in – garbage out" principle applies)

● Use new threads for different topics

● Be aware of context window limitations

● Use grounding techniques to reduce hallucinations and inconsistencies

● Never be satisfied with the first generated response (use response branching to check consistency)

● YOU ARE RESPONSIBLE for the outcome if used further - YOU MUST REVIEW AND CRITICALLY EVALUATE THE OUTCOME (NEVER copy-paste)

● The intelligence is required on your side!
@Liegertova_Michaela
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LLMs only pretend to perform mathematical operations in fact they are just predicting the next token

LIMITs of LLMs

@Liegertova_Michaela
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DOES IT EVEN MAKE SENSE TO USE LLMs IN RESEARCH?

@Liegertova_Michaela
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…develop an intuition for the tasks where AI can provide the most benefit

…use in areas where you have sufficient knowledge (or skills) to verify the output

Source: @techczech

Jagged frontier = uneven nature of AI's 
capabilities across different tasks

@Liegertova_Michaela



link
Randomized controlled trial of 776 professionals at Procter and Gamble (July 2024!)

@Liegertova_Michaela

https://www.oneusefulthing.org/p/the-cybernetic-teammate


INDIVIDUAL AND INSTITUTIONAL RISKS AND 

POTENTIAL HARMS
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DATA SECURITY CONSIDERATIONS FOR CHATBOT USE

@Liegertova_Michaela



Excessive dependence on LLMs may degrade human skills (e.g., creativity, problem-solving) due to offloading.

Use of the same LLM can reduce idea diversity, aligning outputs and user thinking due to shared training data.

Overtrust in compelling but flawed LLM outputs can lead to errors, especially in logic or fact-based tasks.

Over-dependence may reduce proactive engagement, yielding generic results and lower creative confidence.

LLMs may transfer training data biases (e.g., stereotypes), subtly influencing user perspectives.

Heavy LLM use might lessen users' sense of ownership and motivation, feeling the AI, not they, created the work.

Continuous reliance could impair independent skill development

Sending data to third-party LLMs risks privacy

LLMs in teams might disrupt social dynamics, potentially overshadowing human creativity and input.

R
IS

K
S

?

USER LOBOTIMISATION

@Liegertova_Michaela
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“check the spelling and 

grammar in this paragraph”

“review my code and suggest 

optimizations for better 

performance”

“help me troubleshoot my transfection 

protocol that is showing low efficiency in 

HEK293 cells when delivering my 

CRISPR constructs”

"Let's develop a novel experimental approach for 
investigating neuroinflammation in Alzheimer's 

disease... I have some initial ideas about combining 
single-cell transcriptomics with spatial proteomics to 

map cellular interactions in the brain 
microenvironment..."

@Liegertova_Michaela



USE OF GENERATIVE AI IN RESEARCH



…AI chatbots and other specialized tools can be 

leveraged at nearly every stage to enhance 

efficiency and quality

…growing importance of integration across 

the research workflow as AI continues to 

advance

@Liegertova_Michaela

Deep Research AI Agents !!!



OVERVIEW ON AI USE POLICIES

Disclosure Requirements:

• 43% of journals specified how to disclose AI use

• Disclosure locations varied (methods, acknowledgments, cover letter, or special sections)

• 12 journals had guidelines conflicting with their publishers

Main Issues:

1. Lack of widespread guidelines among major publishers

2. Inconsistencies between journal and publisher policies

3. Poor standardization creating challenges for authors

4. High variability in permitted AI uses and disclosure requirements

Given the varying policies across journals, researchers should carefully review their target journal's specific guidelines on

generative AI use before applying these tools to any aspect of their research or manuscript preparation process.
@Liegertova_Michaela



link

…

- Remain ultimately responsible for scientific output.

- Use generative AI transparently.

- Pay particular attention to issues related to privacy, 

confidentiality and intellectual property rights 

….

@Liegertova_Michaela

https://research-and-innovation.ec.europa.eu/document/download/edc8027b-2811-4347-82f4-fa8b29ece534_en?filename=ec_rtd_ai-guidelines-factsheet.pdf


NotebookLM

@Liegertova_Michaela



LLMs based CHATBOTS

@Liegertova_Michaela



BEST STANDALONE APPS OPTIONS?

@Liegertova_Michaela

FREE

20-200 USD/month

Interface for experimenting with the
top models of the Gemini series

20 USD/month

CURRENT FRONTIER 
MODELS

OpenAI Anthropic

Interface
Chat + History

web + Desktop, Mobile app
Chat + History

web + Desktop, Mobile app

Models 

GPT-4o, GPT-4.5 GPT-4o Canvas                                    
o1 +o3 with advanced reasoning 

Multimodal
128k context window

(Plus, Team, Enterprise, Pro)

Sonnet 3.7 (+ reasoning) Opus 3
Multimodal

200k context window
(Pro, Team, Enterprise)

Modalities/Capabilities

DALL-E Advanced Voice Mode
Code interpreter

Web search Vision + life-streaming
NEW! - Agents (Operator, Deep Research)

Artifacts Code interpreter Vision
Projects feature (collaboaration within Team) 

Features user can use to 
control input/output

File upload, Custom Instructions, GPTs, Projects
Response branching / Version tracking

Chat sharing, Task managment
Google/Onedrive integration, connected appa

Voice Conversation/text2speech +speech2text 
(apps)

Reference selected text
Canvas

File upload, Custom Instructions (within Projects),
Projects

Google/Github integration
Model Context Protocol (MCP)

Claude Code (terminal)
Response branching / Version tracking

Subscription Types 
Plus ($20/month) Team ($25-$30/user/month) Pro 

($200/month) Enterprise (custom pricing) with 
higher limits, faster responses, and more features.

Pro plan ($20/month, offers extended context windows 
200K and Artifact feature) Team plan ($30/user/month, 
with a minimum of 5 seats), collaboration via Projects 
Enterprise (custom pricing) with higher limits, faster 

responses, and more features. 

Developer Interface OpenAI Playground Anthropic Console



GPQA Diamond = extremely challenging multiple choice questions in biology, physics and chemistry "Google-proof")

A test of deep understanding and "multi-step" reasoning in specialised scientific area
@Liegertova_Michaela

G
P

T-
4o

o
1-

m
in

i

o
1-

P
ro

o
3-

m
in

i

o
3-

m
in

i-
h

ig
h

C
la

u
d

e
 S

o
n

n
e

t 
3

.7
 (t

hi
n

ki
n

g)

84.0

o
3-

fu
ll

87.7

68.0

G
em

in
i 2

.0
 P

ro

G
e

m
in

i 
Fl

a
sh

 2
.0

 t
h

in
ki

n
g

74.2

64.7

G
e

m
in

i2
.5

 P
ro

Top human experts with PhD



GPT-4o, GPT-4.5

Claude Sonnet 3.5, 3.7

Claude Opus 3

Gemini 1.5 Advanced

Gemini 2.0 Pro

Gemini Flash 2.0

MS Copilot

o1, o1-mini, o1 Pro

o3-mini, o3-mini-high

Claude Sonnet 3.7 (thinking)

Gemini 2.5 Pro

Gemini Flash 2.0 Thinking

MS Copilot Think Deeper

@Liegertova_Michaela



GPT-4o, GPT-4.5

Claude Sonnet 3.5, 3.7

Claude Opus 3

Gemini 1.5 Advanced

Gemini 2.0 Pro

Gemini Flash 2.0

MS Copilot

o1, o1-mini, o1 Pro

o3-mini, o3-mini-high 

Claude Sonnet 3.7 (thinking)

Gemini 2.5 Pro

Gemini Flash 2.0 Thinking

MS Copilot Think Deeper

@Liegertova_Michaela



PRIMER ON PROMPTING / PROMPT ENGINEERING



KEY POINTS ON EFFECIENT PROMPT DESIGN

● Provide as much context as possible

● Be specific and clear in wording

● Assign the chatbot a specific role/persona and expected skills

● Break down complex topics into smaller, numbered questions

● Provide examples or clarifying information where possible

● Allow the chatbot to ask for additional information

@Liegertova_Michaela

HOW TO BEST APPROACH CHATBOTS – classic conversational LLMs… GPT-4o, GPT-4.5

Claude Sonnet 3.5, 3.7

Claude Opus 3

Gemini 1.5 Advanced

Gemini 2.0 Pro

Gemini Flash 2.0

MS Copilot

TIP: Communicate with a chatbot as you would with a living assistant



HOW TO USE CHATBOTS MOST EFFECTIVELY?

ASSISTANT SIMULATION

Imagine that you have an unlimited budget and can hire an assistant for a specific task 

What expertise and experience should he have?

… expert in the research field immunology specializing in intercellular signaling cross-talks…with extensive background 

including serving as a seasoned reviewer for prestigious scientific journals

What will be his primary task?

…to provide feedback and rigorous and constructive critique on the draft of my manuscript

Prompt:

YOUR ROLE is to ACT AS an expert in the research field immunology specializing in intercellular signaling cross-talk with 

extensive background including serving as a seasoned reviewer for prestigious scientific journals. 

YOUR TASK IS to provide feedback and rigorous and constructive critique on the draft of my manuscript. 

@Liegertova_Michaela

view

https://chatgpt.com/share/67e97d6b-c76c-800c-ab48-b9da0b35286a


Copy, insert into a 
fresh 
thread/window, 
review and edit if 
necessary, run the 
prompt

link

@Liegertova_Michaela

Tools to help you craft efficient prompts for “classical” conversational models:
GPT-4o, GPT-4.5

Claude Sonnet 3.5, 3.7

Claude Opus 3

Gemini 1.5 Advanced

Gemini 2.0 Pro

Gemini Flash 2.0

MS Copilot

view

https://chatgpt.com/g/g-A55kUd9NQ-sam-the-prompt-creator
https://chatgpt.com/share/67e97cd7-d3d0-800c-adb4-ebc76010b557


FORMULATING RESEARCH QUESTIONS

EXPERT PANEL SIMULATION

EXPERIMENTAL DESIGN

ASSISTANCE IN INSIGHTS EXTRACTION FROM BRAINSTORMING

ANALYZE/SUMMARIZE UPLOADED PDFs 

ASSITANCE WITH MANUSCRIPT WRITING

MOCK REVIEW MANUSCRIPT

SEARCHING FOR A SUITABLE TARGET JOURNAL

DRAFTING A COVER LETTER 

RESPONSE TO REVIEWERS

REWRITE TEXTS OR UNSTRUCTURED NOTES INTO YOUR OWN VOICE

TROUBLESHOOTING EXPERIMENTAL WORK

„WHAT-IF” SIMULATOR FOR EXPERIMENTAL PLANNING

DESIGN EXPERIMENTAL PROTOCOLS BASED ON LAB RESOURCES

DESIGN LAB SAFETY AND SAMPLE PROTECTION CHECKLIST FOR EACH PROTOCOL

CONVERT THE SCALE OF YOUR EXPERIMENT

GENERATE LAB NOTEBOOK ENTRIES IN REAL-TIME

PROMPT LIBRARY

IDENTIFING FUNDING SOURCES

ASSISTANCE WITH TENDER DOCUMENTATION

ASSISTANCE WITH RESEARCH TEAM ASSEMBLY

ASSISTANCE WITH GRANT APPLICATION DRAFT

GRANT APPLICATION MOCK REVIEW

ASSISTANCE WITH COMMUNICATING THE RESEARCH

ASSISTANCE WITH CONFERENCE PRESENTATION

ASSISTANCE IN COMPILING AND DRAFTING ANNUAL REPORTS

@Liegertova_Michaela

example

https://docs.google.com/spreadsheets/d/1LBsNfcRSC8jNms2TUI8SrNXjoyTQ6ubyaEkhuaQwCa4/edit?usp=sharing
https://claude.ai/share/eedac529-4833-403c-94cd-1a6da8bc99d7


IMPORTANT TRICKS - never settle for ONE answer!

@Liegertova_Michaela

IMPORTANT TRICKS - never settle for the FIRST answer!

→ "You can do better"

→ "Are you sure?" ...give the model the opportunity to "read" and improve his answer



@Liegertova_Michaela

o1, o1-mini, o1 Pro

o3-mini, o3-mini-high

Claude Sonnet 3.7 (thinking)

Gemini 2.5 Pro

Gemini Flash 2.0 Thinking

MS Copilot Think Deeper

HOW TO BEST APPROACH CHATBOTS – Reasoning LLMs…



<context>

Hypothesis: Chronic neuroinflammation precedes and 
accelerates tau protein aggregation in early-stage Alzheimer's

Preliminary data: Elevated IL-1β and TNF-α in hippocampal 
tissue of 3-month-old transgenic mice; Initial observations 
suggest microglial activation before tau tangles

Available resources: Transgenic mouse model expressing 
human tau protein; Flow cytometry and 
immunohistochemistry facilities

Budget constraint: $50,000 for 12-month study

Technical constraints: Animal facility limited to 100 mice 
maximum; Must complete within 12 months; Need to 
minimize number of animals per ethical guidelines

PRIOR WORK: Previous studies focused on late-stage disease; 
Recent literature suggests early intervention may be key

Gap: No longitudinal studies examining pre-symptomatic 
phase

</context>

<goal>

Design a comprehensive experimental plan 

Format: Structured experimental design

</goal>
Example o1-Pro

Example o3-mini-high

Use the outcomes of GPT-4o or your Custom GPT 
Assistants as a context to reason over and improve

Reasoning LLMs are prompted differently

@Liegertova_Michaela

https://chatgpt.com/share/679e42b8-8610-800c-b20d-0c8071e89cb4
https://chatgpt.com/share/679e3d6a-5698-800c-ae1d-9a56fd49ae63


@Liegertova_Michaela

view

https://chatgpt.com/share/67e7f98c-ff9c-800c-84a4-ec32c4e83d1d


@Liegertova_Michaela



link

@Liegertova_Michaela

Copy, paste 
into a new 
thread/wind
ow, check 
and edit if 
necessary, 
run prompt.

view 

https://chatgpt.com/g/g-67cc861b14588191aa8ee9ff85e53ba2-reasoning-llm-prompt-generator
https://chatgpt.com/share/67e7fea1-43c0-800c-8721-4f65d432363f


linkfree!

MS Edge Browser or link

link
„REASONING“ MODELY

@Liegertova_Michaela

free!

link

link

https://aistudio.google.com/
https://copilot.microsoft.com/
https://claude.ai/
https://chatgpt.com/
https://gemini.google.com/app


Comparison of the demo prompt outcome

Gemini 2.5 Pro (reasoning)

ChatGPT o1 Pro

Claude Sonnet 3.7 (Thinking)

MS Copilot (Think Deeper) 

@Liegertova_Michaela

https://g.co/gemini/share/9cdcb3e72602
https://chatgpt.com/share/67e800ee-3dc4-800c-ab74-ea796da8bc27
https://claude.ai/share/a82c8835-7200-4de0-81c6-e4148b965ce2
https://copilot.microsoft.com/shares/GoEfhAQDnctk4rPZXRR2a


ChatGPT Plus
OpenAI

Claude Pro
Anthropic

Capability/modality Description

Vision Analyzes images, provides detailed descriptions, solves visual problems, and identifies content through computer vision processing

Web Search Formulates queries, executes search functions, and synthesizes web-based results into coherent summaries

Code Interpreter External plugin system enables code generation, execution, and output visualization, focused on data analysis and visualizati on tasks

Canvas Interactive interface facilitates collaborative project work, primarily focused on writing and content (or code) creation tasks

DALL-E Capability to generate text-to-image prompts specifically optimized for the DALL-E image generation model, images displayed in chat

Voice (+ Advanced 
voice)

Real-time communication capabilities utilizing text-to-speech (TTS) and speech-to-text (STT) conversion (leveraging the Whisper speech 
recognition system); Advanced Voice enables direct audio-to-audio processing

Capability/modality Description

Vision Analyzes images, provides detailed descriptions, solves visual problems, and identifies content through computer vision proce ssing

Code Interpreter Enables code generation, execution, and output visualization, particularly focused on data analysis and visualization tasks

Artifacts
Self-contained display of extended content such as texts, code, or interactive graphics that can be edited, published, and downl oaded for 

subsequent use. These standalone components support iterative refinement, external distribution, and downstream applications.

@Liegertova_Michaela

+ OpenAI Agents Deep Reserach + Operator

+ web search and  Agents coming soon



ChatGPT MOBILE APP

@Liegertova_Michaela

Dictate/live conversation

Upload files/photos/images

Web search



CHAT UIINPUT OUTPUT

CHATBOTS ENABLE COMPLEX WORKFLOWS

@Liegertova_Michaela



take an image      →           provide voice command   →       check transcript   →     download into your PC     
(mobile app) (Desktop)

e.g. old printed 
lab protocol

e.g. extract the text from this protocol, 
scale up the volumes 2x using code 

interpreter and provide as new protocol 

in word doc for me to download

e.g. instrument 
screen/table 

with results

e.g. extract the results, insert into a table 
with clear descriptions and provide as ppt 

slides for me to download

e.g. extract the values into a table, use 
code interpreter to perform ANOVA and 

provide in excel for me to download

EXAMPLE OF A COMPLEX WORKFLOW

e.g. open in Canvas to 
interactively cooperate on 

text

@Liegertova_Michaela



OpenAI info: 

GPT builder

Creating a GPT

@Liegertova_Michaela

CUSTOM GPTs

https://help.openai.com/en/articles/8770868-gpt-builder
https://help.openai.com/en/articles/8554397-creating-a-gpt


INSTRUCTIONS

link

@Liegertova_Michaela

https://docs.google.com/document/d/11oEDDIfBKt4O52OTJsAWKxyFQfJkO7DzJ5f1MVdPS-c/edit?usp=sharing
https://chatgpt.com/g/g-3b7HFij4X-lab-troubleshooter-gpt


@Liegertova_Michaela



@Liegertova_Michaela



BUILD YOUR OWN EXPERT CUSTOM GPTs

= build your own AI-team tailored to your context and needs

@Liegertova_Michaela

LINK

https://chatgpt.com/g/g-u009pO20v-ai-research-assistant-builder-v-2


Example GPTs to be modified:

BioGap Insight

BioHypothesis GPT

Grant Proposal Master

Experimental Design Expert for Biology

Experimental Troubleshooter (for Biology)

Experiment Troubleshooter (Molecular Biology wet-lab)

Experimental Data Interpreter in Biology

Writing Style Analyzer and Replicator

Manuscript Reviewer

Journal Communication Specialist for Biology

Biology Research Article Summarizer

Biology Research Communicator

EXAMPLE CUSTOM GPTs LIBRARY

SAM, Prompt Creator GPT

AI-research Assistant builder

SciSpace

Consensus

Litmaps

Scholar GPT

Scholar AI

Wolfram GPT

Grimoire

Data Analyst (Code Interpreter)

@Liegertova_Michaela

https://docs.google.com/spreadsheets/d/1LBsNfcRSC8jNms2TUI8SrNXjoyTQ6ubyaEkhuaQwCa4/edit?usp=sharing


Link
Access

VIRTUAL LAB ARCHITECTURE

.

→ a team of AI agents, powered by the GPT-4o model (an 

improved version of GPT-4), where each "member" has a specialty

→ access to external tools (AlphaFold)

→ Workflow: team meetings (all agents discuss together) + 

individual meetings (one agent solves a specific task

@Liegertova_Michaela

https://www.biorxiv.org/content/10.1101/2024.11.11.623004v1
GitHub%20Repo


LITERATURE RESEARCH

WORKING WITH TEXT



AI ASSISTANCE TOOLS NAME LINKS

RESEARCH ASSITANT TOOLS

Scopus AI https://www.elsevier.com/products/scopus/scopus-ai/contact-us 

Scite https://scite.ai/

Elicit https://elicit.com/

SciSpace https://typeset.io/

Semantic Scholar https://www.semanticscholar.org/

Litmaps https://www.litmaps.com/

MindGrasp https://mindgrasp.ai/

ResearchRabbit https://researchrabbitapp.com/

Lateral https://www.lateral.io/

Consensus https://consensus.app/search/

STORM https://storm.genie.stanford.edu/

NotebookLM https://notebooklm.google.com/

WRITING ASSISTANT TOOLS

Paperpal https://paperpal.com/

Jenni https://jenni.ai/

Grammarly https://www.grammarly.com/

Quillbot https://quillbot.com/

CITATION MANAGER Zotero https://www.zotero.org/

TRANSLATOR DeepL https://www.deepl.com/en/translator

Prompt_and_tool_library

@Liegertova_Michaela

https://www.elsevier.com/products/scopus/scopus-ai/contact-us
https://scite.ai/
https://elicit.com/
https://typeset.io/
https://www.semanticscholar.org/
https://www.litmaps.com/
https://mindgrasp.ai/
https://researchrabbitapp.com/
https://www.lateral.io/
https://consensus.app/search/
https://storm.genie.stanford.edu/
https://notebooklm.google.com/
https://paperpal.com/
https://jenni.ai/
https://www.grammarly.com/
https://quillbot.com/
https://www.zotero.org/
https://www.deepl.com/en/translator
https://docs.google.com/spreadsheets/d/1LBsNfcRSC8jNms2TUI8SrNXjoyTQ6ubyaEkhuaQwCa4/edit?usp=sharing


YOUTUBE CHANNELS 
(research/literature assistant apps)

Scite 

Elicit

SciSpace 

Semantic Scholar

Litmaps 

MindGrasp

Research Kick

SHORT USER 

REVIEWS/TUTORIALS

Scite

Consensus

SciSpace

Elicit

ResearchRabbit

Lateral 

Research Kick

STORM
TUTORIALS IN CZECH

Research assistants I.

Research assistant II.

WRITING ASSISTANTS

Grammarly 

Quillbot

Paperpal

Jenni

CITATION MANAGEMENT

Zotero

(connetable with AI apps, 

enables complex workflows)

SPECIALIZED TOOLS designed by academic databases

Scopus AI - combines artificial intelligence with the Scopus academic database

Web of Science Research Intelligence - AI-native platform to optimize research teams, funding success, and impact measurement

TIPS: 

- familiarize yourself with each application as the user preferences are 
highly individual 

- focus first on your own publications and experiment with features 
such as tracking citations and talking to the PDF

@Liegertova_Michaela

https://www.youtube.com/@sciteai
https://www.youtube.com/@elicit-research
https://www.youtube.com/@scispace_
https://www.youtube.com/@semanticscholar7151
https://www.youtube.com/results?search_query=Litmaps
https://www.youtube.com/@MindgraspAI
https://www.youtube.com/@researchkick
https://www.youtube.com/watch?v=4tjfIJg40MY&pp=ygUFU2NpdGU%3D
https://www.youtube.com/watch?v=I8VC6R7-J6M
https://www.youtube.com/watch?v=TV1tfPzQGfU
https://www.youtube.com/watch?v=rJJPS-EvNfk&pp=ygUGRWxpY2l0
https://www.youtube.com/watch?v=phWqcGcxeE4&pp=ygUHTGl0bWFwcw%3D%3D
https://www.youtube.com/@uselateral
https://www.youtube.com/watch?v=y8kHvGMzJcU
https://www.youtube.com/watch?v=GtGW9pExqV0
https://aireaktor.ujep.cz/2023/07/25/ai-research-asistenti/
https://aireaktor.ujep.cz/2023/12/11/ai-research-asistenti-2/
https://www.youtube.com/@grammarly
https://www.youtube.com/@QuillBot
https://www.youtube.com/@Paperpal_cactusglobal
https://www.youtube.com/watch?v=VQxbfmFArhM
https://www.youtube.com/watch?v=M2wsGCqavPI&list=PL4asXgsr6ek5H5mM9GlA1d-YCb9KvP3Ja
https://www.youtube.com/@semanticscholar7151
https://clarivate.com/academia-government/scientific-and-academic-research/research-funding-analytics/web-of-science-research-intelligence/


Custom GPTs for literature research 

- Available via GTP store in ChatGPT to use for free

- Customized for specialized actions

- Enable complex workflows (can be called directly into ChatGPT conversation!) 

@Liegertova_Michaela



Excerpt of the ChatGPT 
response could be selected 

and referenced to focus 
subsequent conversation

Typing „@“ enables calling 
any pinned Custom GPT into 

the same chat window

Custom GPT focuses on the 
referenced excerpt

@Liegertova_Michaela



WORKING WITH ARTICLES using Chatbots

By requesting direct quotes from the text provided, you 

anchor the chatbot to the reference text + know where you 

can verify the information

YOUR ROLE: You are an expert in extracting information from scientific publications and scholarly texts, specializing in comprehensive literature reviews.
YOUR TASK: Extract key findings from user-provided scholarly texts and ensure that the information provided is supported by direct citations from the text.
STEPS:
a) ANALYSE the provided document -> IDENTIFY the main hypotheses, methodology, results and conclusions. 
b) PROVIDE a brief summary of the key findings, followed by a more detailed explanation including specific details from the article. 
c) INCLUDE accurate and direct quotations from the provided text - example citation: 'sentence supporting the claim' (Chapter, Subchapter, Page number).
d) SUMMARIZE key findings: 
Hypotheses - List the main hypotheses tested in the research; Methodology - Describe the primary methods and approaches used in the research; Results -
Highlight the most significant results; Conclusions - Summarize the main conclusions drawn by the authors. 
e) IDENTIFY any limitations or potential biases in the study. 
f) HIGHLIGHT any research gaps or areas for future study mentioned by the authors.
OBJECTIVES AND LIMITATIONS:
- STRICTLY ADHERE to the provided text.
- ENSURE that the answer is FACTUAL and COMPREHENSIVE. 
- RETAIN objectivity in your summary, avoiding own interpretations.
IMPORTANT:
Your accurate extraction and summarization of key findings will greatly assist researchers in the literature review. Ensure accuracy and clarity in each answer. Your 
role is key to providing reliable and insightful summaries to researchers, reducing their workload and increasing their productivity

@Liegertova_Michaela



Gemini 2.5 Pro 

Google’s most 
intelligent 
(reasoning) model 
with 1 million 
context window 
suitable to work 
with multiple pdfs

@Liegertova_Michaela



Runs on Gemini  (Google) with 2 million context window 
+ understands images in pdfs FREE OF CHARGE!

@Liegertova_Michaela

link

https://notebooklm.google.com/


@Liegertova_Michaela



Direct quotes from the source documents are provided as citations – quick check for consistency!

@Liegertova_Michaela



@Liegertova_Michaela

Gemini can monitor your desktop 

(and your surroundings, for example) 

in real time and provide feedback on 

what you are looking at

- used by scientists to read 

publications, to quickly summarize or 

explain figures/graph

GEMINI FOR LIVE STREAMING/REAL-TIME COLLABORATION Google AI Studio link

https://aistudio.google.com/app/


viewAI-powered research and conversational 

search engines

link

→ Large language model-based search 

engine

→ based on a user query, provides a 

synthesis of relevant information with 

links to source

@Liegertova_Michaela

https://you.com/search?q=Spatiotemporal+modulation+of+extracellular+vesicle+%28EV%29-mediated+neuroinflammatory+signaling+in...&cid=c1_9da2cef5-afc0-4cf3-9340-777fd97beec0&tbm=youchat
http://you.com/


view

link

@Liegertova_Michaela

https://www.perplexity.ai/search/spatiotemporal-modulation-of-e-AiI___jySXmixI_iSs5uyg
https://www.perplexity.ai/


Is NaBrO3 prohibited in cosmetic products in the EU?

NaBrO3 does not appear to be included. NaBrO3 is listed as a prohibited substance

VS.

@Liegertova_Michaela

Recommendations for working with information

Primary sources are key: Working directly with original material and forming your own judgement remains the most reliable method of verification

AI as a helper, not an authority: Always consider AI-generated summaries as a "best guess" model, not a definitive interpretation

Verify critical information: For important or controversial claims, always go back to the original source

INFORMATION VERIFICATION
AI-powered research and conversational search engines



The risk is not only LLMs are sometimes wrong, but because those who use them are prone to 

OVERESTIMATING THEIR UNDERSTANDING OF THE WORLD

article

The Accuracy Trap

@Liegertova_Michaela

https://www.nature.com/articles/s41586-024-07146-0


Chatbots with CANVAS – interactive collaboration for writing 

@Liegertova_Michaela



DEEP RESEARCH AGENTS



DEEP RESEARCH AGENTS 

→ automated, multi-stage information retrieval and analysis (web scraping + sophisticated data synthesis techniques)

→ save time + increase efficiency in information retrieval, processing and presentation (each platform unique approaches for specific needs)

OpenAI - Deep Research/Deep Search:

- The o3 model generates comprehensive reports with detailed citations, ideal for professional research in technical and 

scientific fields.

Gemini Advanced - Deep Research:

- Benefits from the ability to iteratively plan a course of action for research, comprehensive and strategic reports (converts to 

Google Doc format)

SciSpace - Deep Review - Focused on searching scientific databases

You.com - Deep Research + Advanced Research and Insights:

- 2 modalities: Deep Research vs ARI - professionally prepared output in the form of a pdf report, browsing up to 400 sources

Perplexity - Deep Research:

- Focuses on speed and structure; offers clear, fast (under 3 minutes) reports (highest risk of hallucinations)

@Liegertova_Michaela



@Liegertova_Michaela

view report

https://docs.google.com/document/d/1GwEWcE5R86L7IgqDjuLJ1O4P2xsvsJVuBVpMTgjGkbw/edit?usp=sharing


view report

@Liegertova_Michaela

https://docs.google.com/document/d/1zAIFNMTwz1xEDMBLQt5VKSXUqr7c5jB7Txtes_SfG-A/edit?usp=sharing


Link to article

Link to app

https://scispace.com/resources/open-ai-deep-research-scispace-deep-review/?utm_source=organic-social&utm_medium=landing-page&utm_campaign=scispace-open-ai-deep-reseach-comparison-blog-traffic
https://scispace.com/?via=mcdee482&gad_source=1&gclid=Cj0KCQjw16O_BhDNARIsAC3i2GC1nzHeebh4aHFLpiUu3Cp0uPei1bb-FdQfpL-zPhQ74i1W-yj107waAv1GEALw_wcB


view report

view report

@Liegertova_Michaela

https://drive.google.com/file/d/1RJtGL85c_wSwU87YYoKYSFaVQKgDU-JR/view?usp=sharing
https://you.com/search?q=%3CRESEARCH_PROMPT%3E%0A%23%23+OBJECTIVE%0ATo+conduct+an+expert-level+**mechanistic+review**+of+how+**membrane...&cid=c1_c225287e-41fc-485e-bd30-7c45b02e9954&tbm=youchat


@Liegertova_Michaela
view report

https://www.perplexity.ai/search/research-prompt-objective-to-c-uLRaPsA_QlaupBHEsfV_5g


COMPARISON OF DEEP RE/SEARCH ACCURACY OF SELECTED TOOLS

@Liegertova_Michaela



GENERATION OF PROMPTS OPTIMIZED FOR DEEP RESEARCH

link

@Liegertova_Michaela
view

https://chatgpt.com/g/g-67cc7023e82c8191ba819b49ecaad594-dr-prompt-generator
https://chatgpt.com/share/67e8172e-ff94-800c-a970-f503f718ac4b


USING DEEP RESEARCH IN CHATGPT

The model you have set as default in chat will create a 

prompt based on your input, which it will then send to 

the Deep Research Agent. 

The best output quality is achieved if you have o3-mini-

high set as default model (note from the lecturer's 

experience

@Liegertova_Michaela



Article link

link

@Liegertova_Michaela

Free use!

See the outcome

https://arxiv.org/abs/2402.14207
https://storm.genie.stanford.edu/
https://drive.google.com/file/d/1lPWwuC3MyAUY05vudGTMZ7ZWU2ES0zp6/view?usp=sharing


WORKFLOW FOR GRANT APPLICATION AND 

PROJECT MANAGMENT



AI Deep Research + knowledge base in NotebookLM

Create a knowledge base in NotebookLM (Tender documentation, Terms and Conditions, ..)

Expert AI assistants (Custom GPTs)

AI Deep Research feedback

@Liegertova_Michaela



Topic of research: [insert topic]
Analyze this research area and provide the following insights:
1. Gap Analysis:

-> Identify unexplored intersections between fields or methodologies
-> Highlight specific knowledge gaps not obvious from standard literature reviews

2. Trend Detection:
-> Identify emerging research directions before they become mainstream
-> Detect shifting methodological approaches gaining traction

3. Contradiction Mapping:
-> Highlight conflicting evidence within the literature
-> Identify areas where consensus is lacking or evidence is inconclusive

4. Methodological Innovation:
-> Suggest novel experimental approaches by combining techniques across disciplines
-> Propose solutions to methodological limitations identified in current literature

5. Learning from Failure:
-> Identify experimental approaches that didn't yield results (addressing publication bias)
-> Extract lessons from unsuccessful research approaches in this area

6. Translational Potential:
-> Identify pathways from basic science to clinical applications
-> Highlight aspects with greatest potential impact on health outcomes

7. Cross-disciplinary Connections:
-> Reveal how concepts from seemingly unrelated fields could inform this research
-> Suggest unconventional collaboration opportunities

8. Funding Alignment:
-> Analyze alignment with specific funding agency priorities
-> Map to recent successful grant award patterns in this area

9. Competitive Landscape:
-> Identify other research groups pursuing similar questions
-> Analyze their methodological approaches and findings

10. Future Projections:
-> Predict how this research field might evolve during the grant period
-> Identify potential breakthrough areas to position for maximum impact

Example Deep Research report

Topic of research: 
Spatiotemporal modulation of extracellular 

vesicle-mediated neuroinflammatory signaling 
in Alzheimer's progression: Integrating multi-
omic analysis with connectome mapping for 

targeted immunomodulatory intervention

In the next step you can use the report as a 
source for generation of your research proposal

Example conversation

Example proposal

@Liegertova_Michaela

https://docs.google.com/document/d/1EiGNpmg6TeYA4MCPeSFGYHMn3aF25gEhJJ_-9zJ9Keo/edit?usp=sharing
https://claude.ai/share/30b6bf57-5ba8-4b54-9f87-699a271bfef5
https://docs.google.com/document/d/1F4T7u6UCwNgQXQw3y-CAO0HX6O_QmWH5K8aJcrkYPXc/edit?usp=sharing


@Liegertova_Michaela



[Upload Your Completed Grant Proposal Draft]

Based on the uploaded proposal, please provide critical feedback on the 
following aspects:

1. Funding Alignment:
→ Identify potential mismatches between aims and strategic goals

2. Competitive Position:
→ Highlight unique elements and potential redundancies

3. Methodological Critique:
→ Flag vulnerable methodological approaches
→ Suggest emerging techniques to strengthen design

4. Assumption Analysis:
→ Identify unstated assumptions underlying the approach
→ Note which assumptions reviewers might challenge

5. Interdisciplinary Opportunities:
→ Identify missed connections with adjacent fields
→ Suggest potential cross-disciplinary collaborations

6. Impact Enhancement:
→ Evaluate strength of significance statements
→ Recommend additional evidence to bolster impact claims

7. Risk Evaluation:
→ Pinpoint highest-risk components
→ Assess adequacy of contingency plans

8. Budget Justification:
→ Evaluate resource allocation justifications
→ Identify vulnerable budget items

9. Timeline Feasibility:
→ Assess realism of proposed timeline
→ Identify underdeveloped dependencies between components

11. Preliminary Data Review:
→ Recommend additional preliminary data needs
→ Evaluate presentation of existing preliminary data

12. Reviewer Simulation:
→ Predict questions likely during proposal review
→ Identify aspects generating enthusiasm or concern

13. Blind Spot Detection:
→ Highlight critical areas overlooked in the proposal
→ Identify emerging research directions not considered
→ Detect potential ethical considerations not addressed

14. Comprehensive SWOT Analysis:
→ Strengths: Identify most compelling and competitive aspects
→ Weaknesses: Pinpoint areas requiring reinforcement
→ Opportunities: Suggest ways to expand impact and relevance
→ Threats: Flag external factors that could undermine success

Example feedback 

@Liegertova_Michaela

https://docs.google.com/document/d/1JwqYB4OJQbbwPf-61dXCpTTgkefCfNxURDW7MdRE97k/edit?usp=sharing


link

@Liegertova_Michaela

https://www.forecast.app/


LLM ASSISTED DATA 

ANALYSIS
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@Liegertova_Michaela



File Format MIME Type File Format MIME Type

.c text/x-c .tex text/x-tex

.cs text/x-csharp .txt text/plain

.cpp text/x-c++ .css text/css

.doc application/msword .js text/javascript

.docx
application/vnd.openxmlformats-

officedocument.wordprocessingml.document
.sh application/x-sh

.html text/html .ts application/typescript

.java text/x-java .csv application/csv

.json application/json .jpeg/.jpg image/jpeg

.md text/markdown .gif image/gif

.pdf application/pdf .png image/png

.php text/x-php .tar application/x-tar

.pptx
application/vnd.openxmlformats-

officedocument.presentationml.presentation
.xlsx

application/vnd.openxmlformats-

officedocument.spreadsheetml.sheet

.py text/x-python .xml application/xml or text/xml

.rb text/x-ruby .zip application/zip

CODE INTERPRETER can process diverse data/formats:

@Liegertova_Michaela



@Liegertova_Michaela



The interactive table view in ChatGPT allows you to:

1. Browse your data

2. View all rows and columns

3. Instant overview of the structure and content of 

your data

4. Easy navigation through large data sets makes it 

easier to identify specific information 

@Liegertova_Michaela



Edit tables directly in the chat interface, you can:

- upload a table and ask ChatGPT to make modifications (e.g. ask to add a column with average values)

Targeted adjustments: 

1. Highlight specific columns, rows or cells

2. ask ChatGPT to make specific changes to the highlighted sections

3. Example: highlight two columns and request a new column with their sum

@Liegertova_Michaela



Data Visualization with ChatGPT

- request ChatGPT to create a specific type of graph

- ChatGPT can determine/select the most suitable type of graph on its own

Static Graphs

Line charts, bar charts, pie charts, histograms, scatter plots, box plots, heat maps, area charts, and more...

Interactive Graphs

currently, only bar charts, pie charts, scatter plots, and line charts are interactive

useful for quick exploratory data analysis and preparing outputs for presentations or reports

@Liegertova_Michaela



BIG DATASETS

@Liegertova_Michaela



LLM-powered application 

optimized for data analysis

- Allows LLM selection

- Preset workflows

- Advanced Reasoning 

functionality

- Promises enhanced data 

protection

@Liegertova_Michaela

link

https://julius.ai/


@Liegertova_Michaela



@Liegertova_Michaela

link

https://colab.research.google.com/


@Liegertova_Michaela



AI ECOSYSTEMS



explore

@Liegertova_Michaela

https://ai.google/get-started/products/


@Liegertova_Michaela

Gmail assistance
GDrive assistance



@Liegertova_Michaela

Google Docs assistance

Google Sheets assistance

Google Slides assistance



@Liegertova_Michaela

Gemini App



explore

@Liegertova_Michaela

https://www.microsoft.com/en-us/microsoft-365


@Liegertova_Michaela

MS Office assistance



@Liegertova_Michaela

Teams assistance



@Liegertova_Michaela

Copilot app + Edge Browser assistance



DESIGNING PRESENTATION AND 

VISUAL CONTENT 



PRESETATIONS

@Liegertova_Michaela

link

https://gamma.app/


example

@Liegertova_Michaela

https://gamma.app/docs/lnqd5xry6z4s3ab?following_id=ux6rx1v9no0211s&follow_on_start=true


@Liegertova_Michaela

link

SCHEMES/VISUALS

https://app.napkin.ai/


ChatGPT native image generation

@Liegertova_Michaela



IMAGES

link

@Liegertova_Michaela

https://ideogram.ai/


GRAPHICAL ABSTRACTS AND PUBLICATION IMAGES/VISUALIZATIONS 

Not-AI (yet)

@Liegertova_Michaela

link

https://www.biorender.com/


AI AGENTS



Link to article
Link to blog

@Liegertova_Michaela

https://storage.googleapis.com/coscientist_paper/ai_coscientist.pdf
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/


TASK:

1) Find a commercially available human 

glioblastoma cell line best suitable for 3D cell 

culture.

2) Find and read published protocols on the 

glioblastoma 3D cell culture cultivation

3) Draft a detailed step-by-step laboratory 

protocol on the glioblastoma 3D cell culturing 

4) Consult the protocol with Claude.ai

5) Share the link to the final protocol

OpenAI AI agent that can access and interact 
with the internet to carry out tasks 

independently

@Liegertova_Michaela @Liegertova_Michaela
watch video

https://drive.google.com/file/d/1hMobFPgLqO_Jm4DWNfqsYbz4pq7ktua-/view?usp=sharing


FINAL NOTE

→ there is no one-size-fits-all guide to the effective use of LLMs

→ there is no one-size-fits-all guide to prompting

...experiment, explore, and try to find your own style that delivers 

results in a format that works best for you.

The information provided during this workshop will be out 

of date in a few days/weeks! 

..which is no reason to be discouraged from working with AI tools. On 

the contrary, try to keep up with the latest news and trends. Test and 

compare the outputs of all available models.

@Liegertova_Michaela



Thank you for attention!

Michaela Liegertová

4. 4. 2025

michaela.liegertova@ujep.cz

www.linkedin.com/in/michaelaliegertova

mailto:michaela.liegertova@ujep,cz
http://www.linkedin.com/in/michaelaliegertova
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