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o Sequence Read Archive (SRA): EE2EZFIIETR
o Gene Expression Omnibus (GEQ): BILFHIBIBR
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= BioSample 77— XX —

o SRAVGEOKEICT—IFZERIDEZTIC. YU TILDIEHR%ZE BioSample
(CERT D
o x&?—Gziﬁ?—ijutm?—G
o HYUTZILDBIHRZE. BHEREMEDRT DI TE
e 20254 6 AIRE 4500 B &R

R &
age 3-5 days old
sex female
strain Harwich

temperature 24 degrees C

tissue ovary
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https://www.ncbi.nlm.nih.gov/biosample
https://www.ncbi.nlm.nih.gov/biosample/SAMN00002080
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“induced pluripotent stem cell” TR L TE.
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BICRBKROC EMEDBHICEMTULEME
BREBNZ

sample name (iPSC_1390G3

cell line 1390G3-526
cell type iPSC
sex female

source name

Induced pluripotent stem cell

biomaterial provider
tissue

derived from cell line

parental cell line from Coriell
Induced pluripotent stem cell
NA19193
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induced pluripotent stem cell
[ http://www.ebi.ac.uk/efo/EFO_0004905 | Copy

Induced pluripotent stem cells (iPS cells or iPSCs) are a type of
pluripotent stem cell artificially derived from a non-pluripotent cell.
Various methods exist to revert cells to pluripotency such as
reprogramming mediated through a mature metaphase II oocyte as in
somatic cell nuclear transfer.

Submitted by Nancy Mah

Also appears in J\ef:{e]

Synonym = iPS cell iPsc

4-experimental factor (45,672)
4 material entity (EgeP (12,792)
4-cell type (951)
4-experimental cell (8)
b induced pluripotent stem cell (2)
“4-stem cell (29)
“4-somatic stem cell (18)
4-pluripotent stem cell (3)
) induced pluripotent stem cell (2)




BIZHHE: MetaSRA

MetaSRA (Bernstein et al., 2017): BioSample M XS5 5F—9MND S5,
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o “cell line”, “cell type” LINCE. HEHKkE
RKIDICFEONTLIBERITZHEE
o MEMHFICCNSDBEUMRZEHRIDE
BofevwEVIMNEXD
m “source name”: "H1" - cell line?
sample ID?
o FALTKLLVBEBURZESEMICEITER
I BDTIEIG L EFNIEL

Attribute name
cell line
cell_line
source_name
isolate

cell type

strain

cell_type

tissue

# of Projects # of Samples

667
435
338
88
33
20

11547
96516
4972
2641
326
1104
507
442

RBIEN "HEK293T” TH 3 BN EIER(—ER)
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o f3l) For DNA extraction, ten seeds of one genotype were grown in the
greenhouse and a single, approximately 10 cm leaf was harvested from a
10-days-old seedling.
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o ChatGPT MEIFLAFE. Large Language Models (LLMs) hSEFEENTLS
o KBEE—5tybEHAVWZEEICEDLL. 8ELXIEEERE
o ZFMEMNLENSBERZME UESIEI 3LEDRANKREINTULS
e BioSample MERBDEERICHEILTHND
o MetaSRA DK DTFRERKECTIHEBIZ DIEFBRIDIL—ILEREICE DN TF(C
MEB+NTSIEH & AL
o HMEINEXFIiE. XFINVYFTAROITAVYVVEVD
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ancTuic
2025 F 6 ARKRC. AREUTORVWET IV,
Llama3.3:708B, DeepSeek-R1:70B, Gemma 3:27B, Qwen3:32B etc.

Ollama
O
NVIDIA RTX 6000 Ada GPU (48 GB VRAM)
KDBEDEFTIVESIE. —MET —= > PC (VRAM 6 GB 12E) T+ &)
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https://ollama.com/
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https://chip-atlas.org/
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cells: VCaP

title: R1881(-)

treatment: Vehicle (0.1% DMSO)

chip antibody: AR |:>

chip antibody: TOP2B
source_name: Glioma cells |:>
title: TOP2B_1523_ETO

wvweEYoOm

WD ChiP-Atlas TOPENRLDZIED
AIEHE LV C ENIERR,

ID: CVCL:2235
Name: VCaP

L QA A
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RN ERES XD X T JSON
X TANETNSD BioSample 7—5hH
Y il 2 OR

{“cell_line": "NAME"} OFER CTHE NI
B EERR

A cell line is a group of cells that are genetically identical and have been cultured in a
laboratory setting. For example, HeLa, Jurkat, HEK293, etc. are names of commonly

used cell lines.

I will input json formatted metadata of a sample for a biological experiment. If the
sample is considered to be a cell line, extract the cell line name from the input data.

Your output must be JSON format, like {"cell line": "NAME"} .
"NAME" is just a place holder. Replace this with a string you extract.

When input sample data is not of a cell line, you are not supposed to extract any text

from input.
If you can not find a cell line name in input, your output is like {"cell line": "None"} .

Are you ready?
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https://github.com/sh-ikeda/bsllmner/blob/2f2bc0b0bfd38729878e1e6dd47d88bb5ef392e8/bsllmner/prompt/prompt.yaml#L29

LLM (C KBk &ER: OV T~

MBIl EAd 0T —I(C
YYEVIOURER. RIADEHNDMH
RBEMRESNTLI S ERDH D,
LLM (A ~OY—-DBHRE5 X.
BioSample ME2ih & BEF T S & THI
ESTETZ0N

I searched an ontology for the cell line, " {{cell line}}".

I have found multiple terms which may represent the sample.
Below are the annotations for each term. For each term, compare it
with the input JSON of the sample and show your confidence score (a
value between 0-1) about to what extent the entry represents the
sample. In the comparison, consider the information such as:

- Whether the term has a name or a synonym exactly matches the
extracted cell line name, "{{cell line}}".

- Whether the term has disease or cell line type information which
matches sample information.

Based on the confidence score, output the ID of the term that is
most likely to represent the input sample in the format of
{"cell line id": "<ID>"}.

If it is not clear which one is most likely from the given
information, output {"cell line id": "not unique"}.
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https://github.com/sh-ikeda/bsllmner/blob/2f2bc0b0bfd38729878e1e6dd47d88bb5ef392e8/bsllmner/prompt/prompt.yaml#L165

Sample1 Sample2 | Sample 3
. title: HY cell line
Il line: H 2
cell line: Hel.a cell_type: ES cell sample_id: H1
LM Extract a cell line name in the format of
Prompt 1 {"cell_line": "NAME"}

.

{{'cell_line": "Hela"}

(2

v

{ {"cell_line": "Hg"} |

R — — |
| Ontology mapping with MetaSRA |
l A

NG ID: CVCL:1240

ID: CVCL:0030 el Ho Name: H9

Name: HeLa STy Cell line type:
Cell line type: c cell line
Embryonic stem cell it

|

{"cell_line": "None"}

LLM
Prompt 2

output the ID of the term that is most
likely to represent the input sample
in the format of {"cell_line_id": ""}.

v

{"cell_line_id™:
"CVCL:9773%}

|

ID: CVCL:9773
Name: WA09
Synonym: H9

Cell line type:
Embryonic stem cell

Ikeda et al., 2025, Fig. 2
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o T{ERE MetaSRAE. LLM THlifatkRZ A UTTIER % MetaSRA T
YwEYVIIBHAEE T
o MREZHNELCHERABSN. LM (CL DB NERMZESR
o LLM (&, FEHHRSER &Mk E U TERABI S C & &LL<
IMX DD, MlAKkRERI NI ENEICRFT D

Pipeline Accuracy Coverage
MetaSRA 0.818923 0.836667
LLM-assisted 0.92869 0.933333
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Derivation: #F#EMRICAR T S. HMELZHMIIENDISE.
FRKRBNEIRINTULDIMN. ZOMBERKZEDEDTIEZELLD
T(EEI@)HEE UIEVDMRIE#F

Overlook: LLM M\, KT SR FTHlEKRZ B LT
Non-canonical name: BioSample MEER(C{EHON T L\ ST
BREMN. A 0J—BITCY ) ZLELTRHSNTULEL
A¢a

Selection failure: BEUREN S DB IRERDEX I

Wrong extraction: IEBE LSV Y E VI MOEENFI %
METETULLL, “Jurkat E6-1 cell line” M5 “Jurkat” 12
(T LTI e e,

Ontology insufficiency: it U 7e S (SHREIER RIS, £
D RAFIZ 15D Cellosaurus 5 — LIZRIZDMMA L HVLL)

Derivation

12

Overlook

Non-canonical name

Selection failure

Wrong extraction

Ontology insufficiency

| B Q] 0|

Total

41
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o HMREMKRBMLASXOT. LLMZAVZEIZMEDBRMERESR L/
o BIEDV_a7IbFaL—Y3VRRATWEVWSEKIOERL. 77U T—
avoifEEE EEEET
e - ChlIP-Atlas TYVZa7JIbFalL—r3arydaNTuiEL., EBHICHRIBE
FEINCELFREZDRABFEOHMEZERIT
o REENAKEL., ZPILTVXZVIOILHENRE LU WD THD
m JwDO 7O RZERIXES: knockout, KO, -/-, deletion 1L &
m VOO UERITNFS: knockdown, KD, shRNA, siRNA,
si(Target gene name), RNA| 75 &

|
LU
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There are several experimental methods to modulate gene expression.

Gene knockout (KO), also known as gene deletion, involves completely eliminating the expression of a target gene by replacing it with a non-functional version, usually
through homologous recombination in cells or animals. This results in a complete loss of the gene's function.

Meanwhile, gene knockdown (KD), also known as RNA interference (RNAI), involves reducing the expression of a target gene without completely eliminating it. KD is
achieved by introducing small RNA molecules, siRNA or shRNA, that specifically bind to and degrade the messenger RNA (mRNA) of the target gene.

Gene overexpression refers to the process of increasing the expression of a specific gene beyond its normal levels in a cell. This is achieved by trasfection of a plasmid
carrying the gene of interest, transduction of viruses carrying the gene of interest, etc.

I will input json formatted metadata of a sample for a biological experiment. If the sample is considered to have genes whose expression is experimentally modulated,
extract the gene names from the input data and specify the modulation method.

Your output must be in JSON format, like [{"gene": "GENE NAME", "method": "METHOD NAME"}] .
"GENE_NAME" and "METHOD NAME" are placeholders. Replace them with the gene name you extract and the modulation method name you specity, respectively.

If the modulation method is either gene knockout, gene knockdown, or gene overexpression, the value of the "method" attribute must be "knockout", "knockdown", and
"overexpression", respectively. Otherwise, the value of the "method" attribute must be the method name found in the input data.

If the input sample data is not considered to have genes whose expression is modulated, your output JSON must be an empty list (namely, '[]").

Note that multiple genes can be modulated in one sample. In this case, be sure to include all of them in the list of the output JSON. For example, if you find "PRNP" and
"MSTN" as knocked out genes, your output must be [{"gene": "PRNP", "method": "knockout"}, {"gene": "MSTN", "method": "knockout"}].

Note also that multiple gene modulation methods can be used for one sample. For example, you may find "ARID1A" as a knocked-out gene and "CHAF1A" as a gene
treated with dTAG. In this case, your output must be [{"gene": "ARID1A", "method": "knockout"}, {"gene": "CHAFI1A", "method": "dTAG"}].

Are you ready?
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https://github.com/sh-ikeda/bsllmner/blob/2f2bc0b0bfd38729878e1e6dd47d88bb5ef392e8/bsllmner/prompt/prompt.yaml#L128
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LLM [C K BIEILF

BIGF/ VD7 O JyOSOY, BRIRBOERZEXD
e JSON X TAIEIND BioSample F—INSEBILGFREFEREHE L.
[
{"gene": "ARID1A", "method": "knockout"},
{"gene": "CHAF1lA", "method": "dTAG"}

]

DEOFEEANTHNIT S CEziER

BHOEBLFIUREL D TLBIHENRH DD TEINETHNITS
BILFREFERBOBEDETHET S

knockout, knockdown, overexpression [CDWTIEFCNSDEICRBEI S
ZNEANDZEEFEVNTHEDICHET S

o O O O
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https://github.com/sh-ikeda/bsllmner/blob/2f2bc0b0bfd38729878e1e6dd47d88bb5ef392e8/bsllmner/prompt/prompt.yaml#L128
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o 37235 UTILP 600 U FILHS—DU EDELRFEIRE
o —D—DHETIERZHITE
o BIFEOVIaA7ILFaL—Y3aVIERAFEETERLTY ~OBREEHL WO, DALY
JIFEEET
o SPNTOVILTIEEBERICANTHESTFERNKER CHDEDIZFHMHmDTIRA
m AEBLFEE
o B FREFEZDHDMENDIESZER(I 465/579 = 0.803
o EILTFRIAHDIEESRKE 542/592 =0.916
o FERBMEDIEERE 497/587 = 0.847
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o PAFRAIZITARERINTHH. HKENFEEZRZ(TTUVIDIEBLFRABERELSRINTLLL
o RNEMDEBIGFNKOTINTULEIN. AHSRIUEBLGFHFICEEZMRCEDPIEL—TS
HDeENIFEDODMREATINTULS
m BENCZFOBIGFEIKOSINTULEIN, BRELTHRREE>TULWSAOT. 1——N
[ZDOBIGFNKO SN YTV ZRRBLIEEZTICCNHABNTLEISDIEFFL
<IEVWBERICDHER D,

=

|

source name Jurkat cells
source name MRT cells

cell line G401 cell line Jurkat
genotype ZBTB1 KO expressing FLAG-ZBTB1 cDNA
transfection |OMOMYC [ cm=a |
< MYCEEA | treatment Asparagine deprivation O + FLAG & 514 = 5658
passage ten-thirty ’

chip antibody Flag
24
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o Extraction of biological terms using large language models enhances the usability of

metadata in the BioSample database
V—XI—F
o LLM curation: https://github.com/sh-ikeda/bslimner
o Ontology mapping: https://github.com/sh-ikeda/MetaSRA-pipeline

MR ERET Y -
o https://zenodo.ora/records/14881142
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https://academic.oup.com/gigascience/article/doi/10.1093/gigascience/giaf070/8171981
https://academic.oup.com/gigascience/article/doi/10.1093/gigascience/giaf070/8171981
https://github.com/sh-ikeda/bsllmner
https://github.com/sh-ikeda/MetaSRA-pipeline
https://zenodo.org/records/14881142

