Eugene Node Details — End-to-End Flow

Developer walkthrough: HTTP POST - Pydantic validation - label-agnostic Cypher —
pandas DataFrame — CGeneri cNodeDet ai | s response

Audience

Engineers onboarding to the Eugene biomedical knowledge graph who need a file-referenced trace of
the node-details lookup. Every reference uses the form path/to/fil e. py: | i ne so it can be opened
directly in an IDE and stepped through with a debugger.

Reference endpoint

POST / node/ det ai | s — declared at
src/foundation/router/node_details_router.py: 25-36.

Sample request:

curl -X POST 'http://1ocal host: 18501/ node/ details' \
-H ' Content-Type: application/json' \
-d "{"ids": ["DB00945", "(C031180", "DB00436"]}'

Sample response (200 OK):
[

{
"l abel s": ["drug"],
"id": "DB00945",
"val ue": "Acetylsalicylic acid",
"source": "DrugBank",
"description": ' "

]

How to read this guide

 Sections follow the request path top-down: HTTP entry, validation, DI factory chain, Cypher,
DataFrame, mapping, response.

» Section 0 (Schema) is non-obvious: the Cypher does not filter on any label and relies on three
conventional properties — node_i d, node_nane, node_sour ce — that every canonical Eugene
node carries.

 Section 4 points at the upstream ETL pipelines that populate the properties this route reads back.

» Section 5 contains concrete curl + breakpoint lines + a Neo4j sanity query that mirrors the route's
Cypher exactly.

» Section 6 is a flat reference index of every file in the request path.



0. Graph schema and conventions used by this route

The node-details route is the most schema-light route in the codebase. It does not constrain by label
and it does not paginate. It returns whatever nodes in the graph match n. node_id I N $node_i ds
and are not hidden.

Required node properties

Each row of the response is built from five Cypher projections, all of which assume the canonical
Eugene property names. If a node is missing any of these, the corresponding field on
Generi cNodeDet ai | s will be None:

* n. node_i d — primary natural key; this is the value clients pass in the request body.
* n. node_nanme — human-readable label, mapped to val ue in the response.
* n. node_sour ce — ontology of record (e.g. DrugBank, MeSH, ClinVar).
* n.descri pti on — long-form text used by the Ul side panel.
* n.is_hi dden — boolean flag; rows are excluded when this is explicitly t r ue (see filter clause in
82).
Node labels in scope

The Cypher returns | abel s(n) so the caller can branch on the node type. Labels are defined in
src/ foundati on/ nodel / f oundati onal _node_enum py:

« DRUG = 8, "drug",DI SEASE = 7, "di sease", GENE_PROTEIN = 12,
"gene_protein", PATHMY = 15, "pat hway"

« CLINNFCAL_TRIAL = 4, "dinical Trial", PATENT_APPLI CATI ON = 31,
"Patent _Application", APPROVED PATENT = 30, "Approved_Patent"

* ORGANI ZATI ON = 32, "Organization", RESEARCH = 33, "Research",| NVESTI GATORS
= 34, "lnvestigators"

« GraphRAG-derived labels SUMVARY / SUMMVARY_FI NDI NG (100, 101) and USPTO labels (200,
201) are also addressable by id, since the query is label-agnostic.

Hard limits

* Maximum batch size: 50 ids. Enforced twice — in the validator (val i date_uti |l . py: 88-92)
and again in the adapter (Neo4j Foundat i onal NodeDet ai | sAdapt er. MAX_QUERY_I DS = 50).
The router also de-duplicates with set() before calling the provider.

» Forbidden charactersinids: % $, ; ,:,~, * —raises Val ueEr r or from
val idate_util.py:98-104.

Implication for debugging: if a client gets an empty array back for an id it knows exists in Neo4j, check
i s_hi dden first — it is the single most common cause of unexpected omissions.



1. HTTP entry — the FastAPI router

Wiring (eugene_ws.py)

src/ eugene_ws. py: 42- 44 imports the router module as
foundati onal _node_details_router.src/eugene_ws. py: 55- 78 registers it inside
add_rout er s(app) which iterates a flat list and calls app. i ncl ude_router(router.router).

Router file
src/foundation/router/node_details_router. py
Module-load dependency injection (line 22):

node_detai |l s_provider = foundational _node_details_provider()

This is Eugene's manual DI pattern — a plain factory call at module import time, no framework, no
decorators, no FastAPI Depends. Because the provider is instantiated at import, the Neo4j driver inside
it is also constructed eagerly. Cold-start latency on this route is therefore effectively zero after the first
import.

DI factory chain
src/ foundati on/ conf/conf. py: 389- 393 — the top of the chain:

def foundational _node_details_provider() -> Foundational NodeDet ai | sProvi der:
return _foundational _node_details_provider(
neo4j foundational _node_detail s_adapt er=neo4j foundational _node_details_adapter(),
node_det ai | s_mapper =_node_det ai | s_nmapper (),

)

e src/foundati on/ conf/conf. py: 117- 124 builds
Neo4j Foundat i onal NodeDet ai | sAdapt er (driver=_neodj _driver()).

e src/foundati on/ conf/ conf. py: 233- 234 builds the stateless NodeDet ai | sMapper ().

» src/foundati on/ conf/conf. py: 396- 403 composes the
Foundat i onal NodeDet ai | sProvi der.

Endpoint handler
src/ foundati on/router/node_detail s_router. py: 25-36:

@ out er . post (
"/details",
response_nodel _excl ude_none=Tr ue,

)

async def | ookup_node_details_by_id(
node_det ai |l s_request: Annot at ed[
NodeDet ai | sRequest ,
AfterValidator(validate_node_details_request),

1.

ids = set(node_details_request.ids)
return node_details_provider.find_node_details_by_node_ids(ids)

» Route prefix / node is set on the APl Rout er (node_detail s_router. py: 17- 20), so the full
path is POST / node/ det ai | s.

» The handler is declared async but the provider call is synchronous blocking I/O. This is
acceptable for the current traffic profile, but a future change to a thread executor would be a
single-line move.



* response_nodel _excl ude_none=Tr ue drops None fields from each Gener i cNodeDet ai | s
dict on the wire, keeping the payload small.

Validators

src/foundation/router/validate_util.py: 80-95:

def validate_node_details_request(
request: NodeDet ai | sRequest,
) -> NodeDet ai | sRequest :
if request is None: return request
ids = request.ids
if ids is None: return request
num.ids = len(ids)
max = 50
if num.ids > nmax:
rai se Val ueError(
f"Too many ids given in request: ... max: {max}"
)
for idin ids:
val i date_id(id)
return request

val i dat e_i d (lines 98-104) rejects ids containing %$; : ~*. Both validation errors surface to FastAPI
as HTTP 422.

Request model

src/foundati on/ router/nodel /node_det ail s_request. py:

cl ass NodeDet ai | sRequest (Basehbdel ) :
ids: |ist[Annotated|
str,
Fi el d(None, exanpl es=[
"(C031180", "DB00846", "DB00436"
1),
1]

Set your first breakpoint at node_details_router.py:35(ds =
set (node_detail s_request.ids)).



2. Provider + Query adapter — the Cypher

Provider (thin orchestration)
src/ foundation/ provi der/foundati onal _node_det ai | s_provi der. py

e Foundati onal NodeDet ai | sProvi der.find_node_details_by node_ids (lines 29-36) is
decorated with @ og_t i me and does exactly two things: (1) call the adapter to get a DataFrame, (2)
hand the DataFrame to the mapper.

» No business logic lives here. This separation makes it trivial to swap the adapter for a fake in tests.

Adapter file
src/ foundation/infral/db/ adapt er/ neo4j _foundati onal _node_det ai | s_adapt er. py

» find_node_detail s_by node_ids (lines 23-30) short-circuits on empty/None input, calls
_ensure_query_limt_or_rai se (the second 50-id guard), runs
ensure_connection(sel f.driver) fromgraph/util/util.py,then delegates to
_find_node_detail s_by node_ids.

e find_node_details_by node_ids (lines 32-51) calls
self.driver.execute_query(...) withresult_transformer_=neo4j.Result.to_df —
the result lands directly as a pandas DataFrame, no manual record iteration.

e OnDriverError or Neo4dj Err or the adapter logs the query plus the exception and re-raises —
FastAPI surfaces this as HTTP 500.

e ensure_query_ limt_or_raise (lines 61-69) raises Val uekEr r or if the set has more than
50 ids. The router-level validator should make this branch unreachable, but it is defense in depth for
any future caller that bypasses the validator.

Generated Cypher (verbatim)

Built by _bui I d_fi nd_node_detai |l s_by_node_i ds
(neo4j _foundati onal _node_det ai | s_adapt er. py: 53-59). There is no label or relationship
interpolation — the string is a constant:
MATCH (n)
VWHERE (n.is_hidden I'S NULL OR NOT n.i s_hi dden)

AND n.node_id IN $node_ids
RETURN | abel s(n) AS | abel s,

n. node_id AS id,
. node_nane AS val ue,

n
n.node_source AS source,
n.description AS description

Note the I S NULL OR NOT idiom oni s_hi dden — this means nodes without the property are
included, only nodes with i s_hi dden = true are excluded. The property was added late in the
graph's life and not back-filled, hence the null-tolerant check.

Pagination

None. Unlike pat ent _sear ch_r out er or pubmed_sear ch_r out er, this route has no
page/page_size parameters and no SKI P/LI M T clauses. The 50-id cap is the only bound on result
size. A request for 50 ids that all match exactly one node each will return at most ~50 rows (more if a
node carries the same node_i d under multiple labels, which Eugene's MERGE convention prevents).

DataFrame schema



The DataFrame returned by execut e_query(..., to_df) has columns:

colums: ['labels', "id', 'value', 'source', 'description']
dtypes : object (labels: list[str]), object, object, object, object
shape : (<=50, 5)

The | abel s column is a Python list of strings (Neo4j returns Label Set , the driver coercesto | i st).
The mapper widens itto a Tupl e[ str, ...] onthe dataclass.



3. Response mapping — DataFrame to dataclass

Mapper file
src/ foundati on/ mapper/ node_det ai | s_mapper. py

NodeDet ai | sMapper . nap (lines 17-22) is decorated with @ og_t i me and short-circuits on a None
DataFrame (this is the empty-ids signal the adapter sends back).

def map(self, df: DataFrame | None) -> |ist[CenericNodeDetails] | None:
if df is None:
return None
return self._map_response_rows(df)

Row-wise mapping (node_det ai | s_mapper . py: 24- 42):

def _map_response_rows(self, df: DataFrame) -> |ist[GenericNodeDetails]:
if df is None: return None
results = |
el for el in df.apply(self._map_response_row, axis=1)
if el is not None

]

return results

def _map_response_row(self, row) -> GenericNodeDetails | None:

if rowis None: return None

return Ceneri cNodeDet ai | s(
| abel s=row{ "I abel s"],
id=row"id"],
val ue=rowf "val ue"],
sour ce=row "source"],
descripti on=row "description"],

)

o df . apply(..., axis=1) iterates row-wise. Each row is converted to a frozen, hashable

CGener i cNodeDet ai | s dataclass instance.

» There is no field-level cleansing — whatever Neo4j returns is passed through. Empty descriptions
and missing sources surface as Python None.

» FastAPI serializes the dataclass instances via Pydantic v2's TypeAdapt er machinery. Because
the response is a plain | i st [ Generi cNodeDet ai | s] (no declared r esponse_nodel ), the
dataclass field names become the JSON keys.

Response model

src/ foundati on/ nodel / generi c_node_detail s. py

@at acl ass(frozen=True, unsafe_hash=True)
cl ass CenericNodeDetail s:

| abel s: Tuple[str, ...]
id: str
val ue: str

source: str

description: str
The f r ozen=True, unsafe_hash=Tr ue pair lets the Ul cache these objects in React Query's
normalized cache by structural equality, and lets them be dropped into a Python set in tests without
ceremony.



4. Data source — upstream ETL pipelines

This route is read-only and label-agnostic, so its data surface is every Eugene ingest pipeline. Each
pipeline writes nodes via MERGE (n: "l abel ® { node_id: $id }) ON CREATE SET
n.node_name = ..., n.node_source = ..., n.description = ..., whichis the contract
the node- det ai | s Cypher reads back.

Drug ingest

* src/ingest_drug_aliases. py — CSV ingest that writes (: drug), (: drug_product),
(:drug_synonyn) nodes. Sets node_source = "DrugBank". See
docs/ EUGENE_DRUG_ALI AS_FLOW GUI DE. pdf for the full trace.

» DrugBank canonical seed is loaded via bi n/ seed/ csl _behri ng_asset s. cypher,
bi n/ seed/ bi ogen_asset s. cypher, and bi n/ seed/ csl _drug_node_properties. cypher
— these establish the node_i d primary keys for the alias attach.

Patent ingest

e src/ingest_uspto_patents. py — pulls USPTO XML, writes (: Approved_Pat ent),
(: Patent _Application), (: USPTO _APPLI CATI ON), (: USPTO_PGPUB) nodes with
node_source = "USPTO'. See docs/ EUGENE_PATENT_FLOW GUI DE. pdf .

e The node_i d format for patents is the publication number as a string (e.g.
US- 2021- 0123456- Al); the inspector panel calls this route directly when the user clicks a patent
node on the context graph.

Biomedical knowledge graph (primeKG)

e src/ingest_primekg. py — loads the primeKG TSVs into ( : di sease), (: gene_protei n),
(: pat hway), (: anat ony), (: bi ol ogi cal _process), (:cellul ar_conponent),

(:nol ecul ar_function), (:effect_phenotype). Source tag: node_source =
"prinmekg".

» descri pti on on primeKG nodes is often empty — this is why the inspector panel renders a
placeholder for many disease / gene nodes.
Clinical trials

e src/ingest_clinical _trials.py—reads ClinicalTrials.gov export and writes
(:CinicalTrial),(:Sponsor), (:Phase),(:Investigators),(:Intervention),

(: Condition), (:PrimaryQutconeMeasure), (: Secondar yQut coneMeasur e) nodes. The
node_i d is the NCT id (validated elsewhere viaval i date_cl i ni cal _trail _id).

PubMed

* src/ingest_pubmed. py — writes (: PUBVMED_DOCUMENT) and the GraphRAG-derived
(: PUBVMED_SUMVARY) / (: PUBMED SUMMARY_FI NDI NG nodes. node_source = "pubned".
PMIDs become node_i d.

Corporate / seed data

» Seed cypher files in bi n/ seed/ establish (: Or gani zati on), (: Research),
(: Col I abor at or), and the canonical (: drug) stubs the drug-alias pipeline later decorates.
These are hand-curated and version-controlled.

Hidden-node sources



A few pipelines mark intermediate scaffolding nodes with i s_hi dden = true (GraphRAG summary
intermediates, ETL checkpoint markers). These are filtered out by the route's WHERE clause and are not
visible to clients. If you add a new ETL that creates internal-only nodes, seti s_hi dden = true on
them rather than picking a “private” label name.



5. Suggested debugging walk

 Start FastAPI locally: uvi corn src. eugene_ws: app --port 18501.

« Hit the endpoint with a known-good drug id: cur|l - X POST

| ocal host: 18501/ node/ details -H "Content-Type: application/json" -d
"{"ids": ["DB00945"]1}".

» Breakpoint at src/ f oundati on/ router/ node_details_router.py:35(ids =
set (...)). Inspect the request object — the validator has already run by this point.

» Step into Foundat i onal NodeDet ai | sProvi der. find_node _details_by node_ ids
(f oundat i onal _node_det ai | s_provi der. py: 30).

» Step into the adapter at neo4j foundati onal _node_det ai | s_adapt er. py: 36; the variable
query holds the Cypher exactly as printed in 82 and paranms is{"node_ids": [...]}.

» After execut e_query returns, inspect the DataFrame: r ecor ds. shape, r ecor ds. col ums,
records.iloc[0].to_dict().

« Set a final breakpoint inside NodeDet ai | sMapper. _nap_response_r ow
(node_det ai | s_mapper . py: 33) to confirm field coercion.

Neo4j sanity query (mirrors the route)

Run this in the Neod4j browser at htt p: / /| ocal host : 7474 with the same ids you sent to the route.
The row set should match the HTTP response one-for-one:
MATCH (n)
WHERE (n.is_hidden I'S NULL OR NOT n.is_hi dden)
AND n.node_id I N ['DB00945',' C031180',' DB00436' ]
RETURN | abel s(n) AS | abel s,
n.node_id AS id,
n. node_nane AS val ue,
n. node_source AS source,
n. description AS description

Common failure modes and what to check

» HTTP 422 — the validator rejected an id. Look at the FastAPI error body for Too many i ds (>50)
orid cannot have a special character.

« Empty array for an id you expect to exist: (a) the node hasi s_hi dden = true; (b) the id was
supplied with the wrong casing — the Cypher matches on n. node_i d exactly; (c) the node was
MERGEd under a different natural-key property and lacks a node_i d entirely.

e HTTP 500 with a Neo4j Er r or in the logs — check the driver health by running any trivial Cypher;
ensur e_connect i on (adapter line 27) will have logged the failure.

e Field is nul | on the wire — the underlying node lacks the property. Useful for backfill scripts:
MATCH (n) WHERE n.node_id = "X' RETURN properties(n).



6. Reference index (file:line)

Schena

src/ foundati on/ nodel / f oundat i onal _node_enum py
src/ foundati on/ nodel / f oundati onal _rel ati onshi p_enum py

HTTP entry and wiring
src/ eugene_ws. py: 42-44
src/ eugene_ws. py: 55-78

(i nport)

(include_router)

src/ foundation/router/node_details_router.py:17-20
src/ foundation/router/node_details_router. py: 22
src/foundation/router/node_details_router. py: 25-36

Val i dati on

src/foundation/router/validate_util.py:80-95
src/foundation/router/validate_util.py:98-104
src/ foundati on/router/ nodel / node_detai |l s_request. py

DI factories

src¢/ foundation/ conf/conf.
src/ foundation/ conf/conf.
src/ foundati on/ conf/conf.
src/ foundati on/ conf/conf.

Provider / orchestration

py: 117-124
py: 233-234
py: 389- 393
py: 396- 403

src/ foundati on/ provi der/foundati ona

Adapter / Cypher

(APl Rout er prefix)
(DI hook)
(handl er)

(Pydantic nodel)

(Neo4j adapter factory)
(mapper factory)
(provider factory entry)
(provi der conposition)

_node_det ai | s_provider. py: 14- 36

src/ foundation/infra/db/adapt er/ neo4j _foundational _node_detail s_adapter

cl ass header + MAX QUERY_IDS = 50

src/ foundation/infral/db/adapt er/ neo4j _foundati onal _node_det ai | s_adapt er.
public entrypoint, guard + ensure_connection
src/ foundation/infra/db/adapter/ neo4j _foundati onal _node_det ai | s_adapt er.
driver.execute_query(..., result_transforner_=neodj.Result.to_df)
src/ foundation/infra/db/adapt er/ neo4j foundational _node_detail s_adapter
Cypher buil der (constant query string)
src/ foundation/infral/db/adapt er/ neo4j _foundati onal _node_det ai | s_adapt er.
_ensure_query_limt_or_raise

src/graph/util/util.py

Mapper / response

(ensure_connecti on)

src/ foundati on/ mapper/ node_detai | s_nmapper. py: 12- 22
src/ foundati on/ mapper/ node_det ai | s_mapper. py: 24- 31
src/ foundati on/ mapper/ node_det ai | s_mapper. py: 33-42
src/ foundati on/ mapper/ node_det ai | s_mapper _t est. py

Mode

src/ foundati on/ nodel / generi c_node_det ai | s. py
src/ foundation/router/ nodel / node_detail s_request. py (NodeDet ai | sRequest)

(val i dat e_node_det ai | s_r equest)
(validate_id)

py: 13-21
py: 23-30
py: 32-51
py: 53-59

py: 61- 69

(NodeDet ai | sMapper . map)

(_map_response_r ows)
(_map_response_r ow)
(unit tests)

(CGeneri cNodeDet ai | s)

Upstream ETL (sources of node_id / node_name / node_source / description)
src/ingest _drug_al i ases. py
src/ingest_uspto_patents. py

src/ingest_prinmekg. py

src/ingest_clinical _trials.py

src/ingest_pubned. py

bi n/ seed/ csl _behri ng_assets. cypher
bi n/ seed/ bi ogen_asset s. cypher
bi n/ seed/ csl _drug_node_properties. cypher

MCP cross-reference (callers of this route)
agent s/ eugene- nctp/ src/tool s/ eugene_node_t ool s. py
agent s/ eugene- ntp/ src/tool s/ eugene_fetch_t ool s. py



