Populating CSV Files from Unstructured Text with LLMs for KG Generation with RML
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Introduction and Research Question

m [he TOXIN KG gathers existing safety data of annexed cosmetic
ingredients, written up in Safety Evaluation Opinions, to contribute to

non-animal systemic toxicity assessments. interpreted _ fils ' | integratedinto
m How? Domain experts interpret the expert opinions on chemical Y i " with ML
. . . . Safety S = e ——]
compounds (reporting on various studies). It is manual as reports are Fvalustion
,pe i ) . Opinions constructs used in |
difficult to interpret, and data needs to be authoritative. blocks generated G Tiee
1y - . .. . . . accordingto TOXIN TOXIN
m Experts fill in CSV files or use a jigsaw-inspired editor to populate the B ontology )/ . . KG
n n Report 7: hitps/fwise 1 0.vub.ac befresource/dossion/7 \-"-'__ __-'/
KG. [1] The CSV files are less complex and transformed into RDF ~—— 1

with [R2]RML. o E E integratedinto

Current KG population process =

m Question: Can we help domain experts make the process more
efficient by adopting LLMs to fill in those CSV files?

Approach: Generating CSVs with LLMs
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B In the current prototype, the text about the experiments (or studies . e
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= e Guideline: OECD Guideline 402 Species/strain: Albine Guinea pig, Ibm: GOHI, SPF Group Size: 4 males
e — and 4 females Test material: MIP 2985 Batch: CGF-FO16740/0018 Purity: 98% Dose: 1.0, 0.5, 0.1%w/w
Thiee indeper Sciemific Committees provide the Commission with the
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public ealth and the envirenment, The Committees slso draw the Commission’s atlertion : Tonleasl . 5 . 1
. :.o b e o e prckéems which iy pose 1 actusl o potemtial et thecumulative irritation potential with MIP 2985 was applied daily at concentrations of 1 0,05 and Endpoints/Pathology/Histopathology
Thay are: the Scientfic Committes on Consumer Safety {SCCS), the Scientéic Committes 0.1% wjw in double-distilled water. The skin was shaved prior to the study and 2 circular areas of 7
em?® were marked. The animals were shaved four times during the first week 3timesintheseecond ~ Test-Substance
u u u u u = week. A depilatory cream was used on Day 15 after the final application. One male and female served
one or more such categories. Initial testin dS quliC shown that the ottt o . ATt o o o 1570 s
as no depilation was used during this period. After depilation on test day 15, no skin reaction was
U ) Query ChatGPT &
Ccsv Csv

LLM in our experiment, GPT-4, struggled to generate a coherent CSV
with many columns. —

m We generate the following prompt for each column: “Find the value ChatGPT Result - Observations x
for th e fO/ /OWi n g vVar i a b/ e “« CO/ umn name) " ba Sed on the Cca teg Ory body weight c:;osc:xlnv:z:?:n oi;::;?:::gsal organ/body weight description Observations
"«wcategory name» " in the following text “«texty» . If you can't find the Mean bod weight and ooy s it rnto bty Th s er i o

. . , i increased in the mid and low dose The relati\{e food W.EIg t ratios were higher in the CII:\ICEI s.|gns alyan. checke
answer in the text, respond with "-". Don't include any commentary o s sorcss g T mid-doseroup mles,but were_ticedaly o moralty. Food
teXt! H. The resu |t Of Wh |Ch |S ShOW” |n (3) . (gngare cOo lz:dg)welghts of the ... v(\;elgrecorded once pre-test ...

m [he current prototype does not keep track of past interactions; each . o o

prompt is executed in a new session.

Approach: Explain Provenance of Values with LLMs

ChatGPT Result - Observations

Source - organ/body weight X
Guideline: OECD n°® 408 Species: Wistar rats, Crl: (WI) BR Group sizes: 15 males
body weight and 15 females (+ 10 males and 10 females for recovery high dose and control
group) Material: Fluorgelb Il in 0.5% aqueous sodium carboxymethylcellulose
Mean body weight and body Batch: AZ 212 Purity: > 99% Dose levels: 0, 10, 30 and 90 mg/kg bw in a volume

of 10 ml/kg Exposure: 5 days per week for 90-92 days 14 SCCS/1322/10
Opinion on HC Yellow n° 13 GLP: in compliance Study date: 1991 Fluorgelb Il, in
0.5% agueous sodium carboxymethylcellulose, was administered by oral gavage

m A promising feature in the prototype is a button prompting the LLM

increased in the mid and low dose

group males, and reduced in high- to groups of 15 male and 15 female rats at doses of 10, 30 and 90 mg/kg bw, 5

to point to the part of the text that was used to fill in one of the cose roup females e
compare ... included an additional 10 males and 10 females for observation in a 4-week
columns. This feature could assist the project in ensuring the c
) i ) ) | Prompt: Provide a text quote from Islzt ce.II degeneration, accbompar;ie'd t)y infi:maticlan o; fi:)rostisdof Thego "
entered in the CSV is authoritative. re-Sdomt “<<text>>"which is used t0 AaNSWEr the |  bu. thess changes were accompanied by  high but no statistcaly significant

fO“OWing Command, namely blood glucose level and were considered to be material related. No pancreatic

changes were found in any intermediate-dose animals. No other treatment

“< <pre Vio us prompt for Va[ue Of the related effects were reported. The dose of 30 mg/kg bw/day was considered as
NOAEL Ref.: 25 SCCS Comment The NOAEL was adjusted to 21 mg/kg bw/day

endeInt Variable >2> ”. because of only 5 days treatment per week.

<XO) »  recovery period. Controls received the vehicle only.There was no effect on either
a t a the absolute or relative organ weights in treated rats compared with controls.

Conclusions Limitations and Future Work
m State-of-the-art has shown some challenges with hallucinations and m Exploring different prompting techniques.
the validity and well-formedness of the KG. m Integrating the prototype into a workflow for domain experts to
m LLMs have been used to generate KGs, but we wanted to test allow for domain expert validation.
whether the generation of CSV would render KG generation more m Experiments involving domain experts, i.e., user studies.

efficient and ensure domain-expert involvement.
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