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Domain-Adaptive Extension and Comparative Analysis of Extraction
Results in a Local LLM-Based Multi-Agent Knowledge Extraction
Framework
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ABSTRACT

This paper proposes an approach to reduce dependence on commercial APls and address the biomedical-domain-specific fixed
schema of KARMA (Knowledge-Aware Reasoning with Multi-Agents), a multi-agent framework for knowledge extraction and integration
from unstructured academic literature. An Ollomao-based Liama 3.1 environment implements a local LLM pipeline, while agent prompts
dynamically induce entity categories and relation predicates according to the input domain. JSON parsing, exception handling, and
semantic conflict resolution are applied to improve structured processing. Comparative experiments on biomedical and computer
science literature show that the proposed structure generates more enfities and triples than APHbased KARMA and can induce
schemas for the computer science domain. However, enfity duplication and relafion predicate fragmentation were observed, and
further evaluation is required to assess extraction accuracy and generalizability.
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(% 1) Chatty Response
(Table 1) Examples of Chatty Response

AR Chatty Response Y% ofa|
“Here is the extracted JSON 2toi|
1 metadata in the required Apodo MHE
JSON format:” 7t
‘As a Knowledge Engineer
5 in the COMPUTER g 8 1y
SCIENCE domain, | will =

identify the core entities...”

‘PHASE 1: SCHEMA
3 INDUCTION,”

z2
“PHASE 2: EXTRACTION’ ==

4 “Note that | have excluded JSON =of| £7}
entities...” oY F7t

“Please let me know if
5 you'd like me to proceed
with further analysis!”

6 json . .. o

def _parse_ json_(self, response: str) -> List[Dict]:
tr

clean _response = re.sub(r' " json\s*[\s* ', "',
r'esponse) strip()
if "[" in clean_response and "]" in clean_response:
json_str = clean_response[
clean_response.find("["):
clean_response.rfind("]")+1

3 Az 2 "y 2GS 218 2ot Y 22 EXCeptr‘ejtSuor‘nn.JjSS()ol‘ln[J.elcotfdd(-}SE(rjr‘S(;)r[]_asstr\e);

o WA A 5L o] &3le] AT FT EE(json logger'.war‘ning(f";ii}llegaae Q?‘Zééoﬁ?} response;
DT e BB 28 248 AR T, o9 FAY return []

e ISON IS (L) (1) AHE wAst (2% 1) %4 JSON 5% T ==

o AT ISON GRS TEO oIF FEE wAS (Figure 1) Parser code for pure JSON output
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system_prompt = """You are a specialized Entity Extraction Agent for biomedical literature.

ENTITY CATEGORIES:

. DRUG: Pharmaceuticals, therapeutic compounds, medications

. DISEASE: Medical conditions, disorders, syndromes, pathologies

. GENE: Genetic elements, chromosomal regions, genetic variants

. PROTEIN: Enzymes, receptors, antibodies, protein complexes

. CHEMICAL: Small molecules, metabolites, ions, biomarker

. PATHWAY: Biological pathways, signaling cascades, metabolic routes
. ANATOMY: Organs, tissues, anatomical structures, body regions

NoubhwN R

(O3 2) ¥ QEE| FHE|12| 7|8k EEA
(Figure 2) Fixed Entity Category-Based EEA

self.system_prompt = f"""You are a world-class Knowledge Engineer specializing in the {self.domain.upper()}

domain.

[PHASE 1: SCHEMA INDUCTION]
First, identify the 5 - 7 most standard and academically significant
entity types used in {self.domain.upper()}.

[PHASE 2: EXTRACTION]
Extract entities from the provided text that STRICTLY fit into your induced schema.

[STRICT EXCLUSION RULES]
No Bibliographic Noise: No author names, dates, or journal titles.
No Administrative Info: No Page numbers, “Fig 1,” “Table 1”.

(3 3) Eoiel 8383 EEA
(Figure 3) Domain-Adaptive EEA

contradiction_pairs = {
(“treats,” “causes”),
(“inhibits,” “activates”),
(“increases,” “decreases”),
(“upregulates,” “downregulates”)

}

(3% 4) 35 =lMuz| 7|2k CRA
(Figure 4) Static Dictionary-Based CRA

if (existing.head.lower() == new_triple.head.lower()
and existing.tail.lower() == new_triple.tail.lower()):
prompt = f"""
ARE these two triples semantically contradictory in the {self.domain} domain?

Triple 0: {existing.head} -> {existing.relation} -> {existing.tail}
Triple 1: {new_triple.head} -> {new_triple.relation} -> {new_triple.tail}
response, _, _, _ = self.make_llm_call(prompt)

decision = self._parse_json_response(response)

(O3 b) on|Ex 245 EEZ 7[¢k CRA
(Figure 5) Semantic Conflict Resolution CRA
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