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Part 1 Understanding Al Foundation Models and Modern Al Concepts



An overview of Artificial Intelligence

» How has Al evolved?
» Existing large models in Al and specialized terminology

» What changes can Al bring to us?



How do machines achieve human-like thinking?
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1 — Theoretical Foundations (EEiBFER)
4 — Expert Systems Boom (HZZRARLEZR)
7 — Deep Learning Dawn (JREFZESIEE)
10 — Generative AI Revolution (ZERRI\ Al FHAw)

2009
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2 — The Birth of AT (AL HJ#E4)
5 — Second AI Winter (F ik Al EX)
8 — Deep Learning Breakthrough (3R 2> Zm)
11 — The Agentic Era (5RE{ERF{R)
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» Existing large models in Al and specialized terminology



What is Artificial intelligence?
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Understanding Al “Jargon™
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From Training to AGI and ASI:A Complete Framework of Core
Processes and Terminology



Popular Al Large Models and their latest rankings
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Characteristics and Irreplaceability of Typical Al Pioneers

OpenAl:GPT——Generative. Pre-trained. Transformer (Codex. B F
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» What changes can Al bring to us?



Artificial intelligence has been deeply integrated into every aspect of daily life
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Al Reshaping the World: Two Paradigmatic Application Cases

David Baker, Demis Hassabis and John Jumper
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What are the potential threats that Al might bring?



Can machines truly think?—— {Computing Machinery and Intelligence)
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An Alternative Path for Al: World Models
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Part 2 Al Applications in Creation -CDL
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Part 3 Al Applications in Biological Research -LXL



Application of Al agents in Drosophila research




Application of Al agents

 Application of Al agents in sequencing analysis
 Application of Al agents in connectomes and neural circuits
Al agent as a research assistant



Application of Al agents

 Application of Al agents in sequencing analysis



Programming languages required for sequencing analysis

Python
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Webpage DialogL

FEStrbulk-RNA-sec

Tradition

ReGF—REEEREN S/ NUERE" FRBEBIL count BIEMISE O rswudie

SEMNAER QCH, File Edit Code View Plots Session Build Debug Profile Tools Help
BEE%E 195> © -l - H B Ge to file/function ~ Addins + | [
'] Untitled1* =0
TESIF—ER bulk RNA-seq ESFRAS TSI, M cc H [sourceonsave | @ A - +Run | o= Source =
. TWHE. ESSHT. PCA, MA plot, KILIE, SHER, DESeq2 | 1~ ## = a
. - . - i
DESeqDataSetFromMatrix() M count matrix FIREASEMENS,; HE g, : buTk RNA-seq DEceqzjm sl
WIEHINERERE; VST/PCA XERTOI, FRTESREAS. O 4 ) )
5 # 1. FE / mMES
6+ if ('requirenamespace("8iocManager”™, quietly = TRUE)) {
wr R 7 install. packages ("BiocManager™)
8-
## 9
## bulk RNA-seq DESeq? iyt 10~ if (!requireNamespace("DESeq2”, quietly = TRUE)) {
o 11 BiocManager::install("DESeq2", ask = FALSE, update = FALSE)
43 12 - }
) I 13
## 1. B8 7 b8 14 - if ('requirenamespace("ggplot2"”, quietly = TRUE)}) {
if (!requireNamespace{"BiocManager”, quietly = TRUE)}) { 1% install. packages("ggp'lot2"}
install.packages("BiocManager™) 16« 7}
i 7
18 Tibrary(DESeq2)
if (!requireNamespace("DE5Seq2", quietly = TRUE)) { ]2-3 'I'lbrary(ggp'lutZ)
BiocManager::install("DESeq2", ask = FALSE, update = FALSE) 21 set.seed(123)
I 22
23 ## 2. A # I, bulk RNA-seq count #4E
if (!requireNamespace("ggplot2”, quietly = TRUE))} { 24 n_genes <- 1000
install.packages{"ggplot2”) 25 n_samples <- 6
26
3
7 condition <- factor(
) 28 c(rep("control™, 3), rep("treated”, 3)),
ha(DEs=g) 29 levels = c("control™, "treated™)
library(ggplot2) 30 )
31
set.seed(123) 32 sample_info <- data.frame(
33 sample_id = paste0("sample_", 1l:n_samples), v
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3 ## EHATHEXE count matrix
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5
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7 count_file «- "count_matrix.csv"
8 meta_file <«- "sample_info.csv"
9
10 outdir =- "bulk_rnaseq_output”
11
12 control_group <- “control”
13 treated_group <- "treated”
14
15 padj_cutoff <- 0.05
16 Tlog2fc_cutoff =- 1
17
1B+ ## ———————— - 1. £ / @ -
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20 install. packages("BiocManager")
21- 7}
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27~ if (!'requirenamespacei(pkg, quietly = TRUE}) {
28 BiocManager::install(pkg, ask = FALSE, update = FALSE)
29 - }
30- 7}
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33~ if (!requireNamespace(pkg, quietly = TRUE}) {
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Posit Assistant

R Studio Claude code Positron



Posit Al
Gemma 4 268
Claude Haiku 4.5
Claude Sonnet 4.6

Claude Opus 4.6

Fastest (i)
Fast
Balanced

Smartest

Cost

0.

Tx

0.33x

Tx

R Studio with Al agent



RStudio has limitations
It cannot be used with Python



Positron

- Pythion

3122 @ Clauds Somne




Application of Al agents

 Application of Al agents in connectomes and neural circuits






Recommended skills to install

https://github.com/obra/superpowers
How it works T{E[RI2

It starts from the moment you fire up your coding agent. As soon as it sees that you're building something, it doesn’t
just jump into trying to write code. Instead, it steps back and asks you what you're really trying to do.

MIRE RS REAA—ZIE, —UIsiART. E—BRANMEMERIARAE, FFau2FneEEHE. B8R, ES
FRfE—F, WRREEBREMHTA.

Once it's teased a spec out of the conversation, it shows it to you in chunks short enough to actually read and digest.

—EMFHEREEERE TR, EMs8ESRESE N REETESMR, IEMEBEIERIZFEE,

After you've signed off on the design, your agent puts together an implementation plan that's clear enough for an
enthusiastic junior engineer with poor taste, no judgement, no project context, and an aversion to testing to follow. It
emphasizes true red/green TDD, YAGNI (You Aren't Gonna Need It), and DRY.

WIHAREEZFHING, ENREASSE—BLRTR, XHIHREWHMSE, BMEENRRZRE. AEhr
F. ATHRHEYHEBFREISNAE TR MaEEN EF, 1HRESAEEMTENHIENFF A (TDD). YAGNI (fRF
FEE) ENLLE DRY (Don't Repeat Yourself, FEEEBEC) RN,

Next up, once you say "geo", it launches a subagent-driven-development process, having agents work through each
engineering task, inspecting and reviewing their work, and continuing forward. It's not uncommon for your agent to
work autonomously for a couple hours at a time without deviating from the plan you put together.

ETR, —BiiaHHinE<, EnaBi—"MAFAERSIFLRE, S TREER—ERIREES, EHE
T IIE, AR, MREESESE T/ EmAREMEIERNITE, XHAFEL.

There's a bunch more to it, but that's the core of the system. And because the skills trigger automatically, you don't
need to do anything special. Your coding agent just has Superpowers.

TRRZEMINGE, BXRERANZLD. MEBTRESSMME, FERHITEARHEF. MPEEAENEE
TEBEEN.



Recommended skills to install

https://github.com/Imbad0202/academic-research-skills



nature-skills / skills / &
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_shared
nature-academic-search
nature-citation
nature-data
nature-figure
nature-paper-to-patent
nature-paperZppt
nature-polishing
nature-reader
nature-response
nature-reviewer

nature-writing

openclaw-medical-skills



Recommended skills to install

https://github.com/multica-ai/andrej-karpathy-skills
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Application of Al agents

Al agent as a research assistant



Codex - Literature review
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Space-Dependent Oviposition Preference in Drosophila
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2. Gopalakrishnan et al., 2026
The curious case of CCHamide1: a role for CCHamide T in sleep. metabolism, and fitness in Drosophila melanogaster
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Codex - Literature review
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Ecdysone / EcR. Or67d/cVA BBESME, ETH B VA SUHIE male-male courtship iDE1; + 1k 20E/EcR {EF, HIS5 Or67d ¥ VA B male-male inhibitory pheromone 25, M F male-male courtship (

20€ ianrE ATHEEL JHfinsulin 2HEE/E ® Chen et al. 2022).
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Codex - Data analyze and plotting



Codex - Data analyze and plotting

# Life Sciences NGS Analysis 3L skillsB] LA+

ENTEAESG: SEMNOIENER, AERELN0E, BHHSRITIERNSHITRE.

E4bIE 30s
HIEET ngs-analysis:ngs-analysis-router , EEEE— NGS SATHBMMAITHED skill. bral L’{Eﬁm :
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text

o JUBRIRFRMVEMRERL: BCL . FASTQ . BAM/CRAM . VCF . count matrix. h5/hSad/rds %
" RETHHUERAER: ST FASTQ THEEAITAM bulk RNA-seq 44
o lllumina BCL #7538 FASTQ
© FASTQ F#EH trimming
o WGS/WES/panel &5
© germline / somatic / UMI panel variant calling ﬁﬁ 18 ﬁgfﬂﬂﬂ h5 }ET’_‘F’ ﬁgﬁﬁj{ Qc #D UMAP

© bulk RNA-seq: FASTQ % counts. EF&RIESHT

text

o single-cell / single-nucleus RNA-seq: FEFER. QC. FE. UMAP

text
o ATAC-seq / ChiP-seq / CUT&RUN / CUT&Tag peaks #1 QC

° 165/185/1TS/COl i MWL 24> Illumina run folder EEFLHBTEE-T-EE demultiplex
@ shotgun metagenomics
o MERMTITIFE, 4HATHITHY preflight/install plan
o HELFTEMGIE, b nf-core. QIIME2, DADA2, GATK. STAR. Salmon. MultiQC %
o WITEERENSI: Wi, SLEERE, S0, #AR, @IHEM., target BED. metadata %
s 3t reference/database AMIE, STAIEIEE THMMEARR
o JEfRANRIEIHRT, SERRETTAM QC. SR SR

text

HAEME-FE Wes FASTQ, EEFEFINY| somatic variant calling 35FE
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Summary

» R Studio and Positron can independently analyze sequencing data
»Codex and opencode can serve as a research assistant



Take home message

»With the rapid development of Al, we must make good use of it
» Al can create images and videos
» Al can assist scientific research
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