A Supplementary Information of FOCUS Cohort

The background of FOCUS trial: FOCUS was a large UK-based randomised controlled trial comparing different strategies of
sequential or combination therapies of SFUFA with or without oxaliplatin or irinotecan as first- or second-line therapies in
patients with newly diagnosed advanced colorectal cancer.

The data acquisition protocol for FOCUS cohort: As part of the S:CORT program, patients with available formalin-fixed
paraffin-embedded (FFPE) blocks of the primary CRC were selected from the FOCUS randomised clinical trial. Serial sections
were cut from one representative block for H&E staining followed by four unstained sections for RNA extraction, a second H&E
and eight unstained sections for DNA extraction. Glass H&E slides were rereviewed by an expert gastrointestinal pathologist
and tumour tissue with the associated intratumoural stroma was annotated and used to guide RNA and DNA extractions from the
first and second H&E respectively. No tumour microdissection was performed. Regions of extensive necrosis and non-tumour
tissue were excluded according to standard practice for downstream molecular tumour profiling. RNA expression microarrays
(Xcel array, Affymetrix) and DNA target capture (SureSelect, Agilent) followed by NGS sequencing (Illumina) were applied in
this order. All H&E slides were scanned at high resolution on an Aperio scanner at a total magnification of 20x. Digital slides
were re-reviewed by a second gastrointestinal pathologist and tumour annotations were traced to generate region annotations.
Areas containing folds or debris were excluded by digital annotation. Clinical data was retrieved from the trial database and
sidedness was extracted from pathological reports. Slides with technical failure of the staining or scanning procedure were
excluded from further analysis. The population characteristics of FOCUS external validation set used in this paper are listed in
Table S1.

Table S1. Population characteristics of FOCUS external validation set.

Characteristic \ N = 100!
KRAS

Mut 56 (56%)
Wt 44 (44%)
GENDER

Male 63 (63%)
Female 37 (37%)
AGE | 64 (57.71)
SIDEDNESS

Right 39 (42%)
Left 53 (58%)
Missing 8
DISTANT METASTASIS

Synchronous 64 (64%)
Metachronous 36 (36%)
TREATMENT ARM

MdG — Ir 44 (44%)
MdG — IrMdG 23 (23%)
MdG — OxMdG 15 (15%)
OxMdG 18 (18%)

' 1 (%); Median (IQR)
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Figure S1. BACC performance of the foundation model features with different compression levels across downstream tasks.
Diagonal hatching denotes uncompressed (original) features; solid colours indicate varying degrees of compression.
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Figure S2. Spatial overlap of attention influx phenotypes based on different PFMs. a - ¢, Jaccard similarity of significant
attention influx and efflux regions across feature sets derived from different compression levels of the same foundation model
(UNI) and across different foundation models (a: Ovarian-Bev-Resp; b: FOCUS-KRAS; ¢: Colitis-Marsh). d - f, Overlap
between attention influx phenotype clusters derived from UNI and prov-GigaPath features, assessed via pairwise similarity (d:
Ovarian-Bev-Resp; e: FOCUS-KRAS; f: Colitis-Marsh).
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Figure S3. Cross-model conversion of attention influx and efflux across datasets. a,c,e, Butterfly plots showing the
proportion of tiles marked as significant attention influx by one PFM (UNI-256 or GigaPath-384) that either remain influx or
convert into efflux regions when interpreted by the other PFM. A higher conversion rate indicates stronger divergence, or even
opposite interpretative behaviour, between the two models. b,d,f, Corresponding Sankey diagrams illustrating the same
conversions, with flows connecting influx (orange) and efflux (blue) assignments across PFMs. Results are shown for three
representative downstream tasks: (a,b) Ovarian-Bev-Resp, (¢,d) FOCUS-KRAS, and (e,f) Colitis-Marsh.
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Figure S4. Distribution of attention influx and efflux clusters across different classes. a, In the task of Ovarian-Bev-Resp.
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Figure S5. Task-specific distribution of attention influx phenotypes. a and b, Treemaps showing the number of slides in
which each attention influx phenotype cluster appears, for both UNI (top) and Giga features (bottom) (a: Ovarian-Bev-Resp; b:
FOCUS-KRAS). ¢, Bar chart to show the number of slides containing each attention influx phenotype cluster, for both UNI
(left) and Giga features (right), on task - Colitis-Marsh. d - f, Distribution of the number of attention influx phenotype clusters
per slide, on different tasks (d: Ovarian-Bev-Resp; e: FOCUS-KRAS; f: Colitis-Marsh).
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You sre & pathologist and need Lo review some image analysis
describe the histological phenatypes thiy exhibit.

EEARTE U

Could you tell me what histological phenotyps:
features are presented in these pathological
patches a5 a whole ?

Initial prompt

:ﬁmmmmwmﬂ

Mitotic Activity: Frequent mitotic figures are present,
rapid proliferative activity of the tumour cells,
Loss of Mormal Anchitecture: The images demonstrate

Saromal Desmaplatia and Necrosis: Some patches suggest
stroerial reaction and areas of necrotic debris,
characteristic of aggrestie tumour Behaviouwr.

arped H!ﬁl‘l:”ﬂigllﬁl thu.ﬂp::rl:'
T if il
consistent with invashee carcingma
mmmmmmmaﬁumﬂ,

QEA sbowt samphe tiles for Influx cluster-0 (-0}

Could you tell me what histological phenotypic
features are presented in thede pathalogical
patches &% & whobe ¥

These: pathological patches cwerall display features of

spindle cell . The main histological
phenotypes observed include:

Cells, which are the majority of cells, are
elongated with tapered ends, arranged in fasciches or
interlacing characteristic of stromal o

Patterns: Cells are aligned in

STARPETHENtS, typical of Sromal tumours.

Bild to Moderate Muclear Atypla: Nuclei are elongated,
Fryperchnomatic, but beds pleamarphas compared 1o high-
pmwm.mmﬂﬁwmma

mﬂmmu.m
eosinophilic extracellular matrix, consistent with fibrous.
strodmia deposition,

Lo Mitotic Activity: Compared to the previous malignant
Mlﬂ.nﬂhl’ﬂ-ﬂ'ﬁ beis frequent,
suggeiting a relathvely lower proliferative indes.

Abzence of Glandular/Epithelial Structures: Unlike

Qb aboit samphe tiles for influs chester-1 [e-1)

strsctures, or epithelal &
TMIW,IH”M“MMM
ovarian stromal or sex cond-stromal

[such a3 fibroma, thecoma, of related cell leisons).

te provide you with & set of 256 x 256 pathology

Theede are HEE-staned pached MHWIMHMHMMILVMMHMmﬂmmrm!l{hmﬂmﬁm

Could you tell me what histolagical
features are presented in these pathological
patches a5 a whole?

w
SN
“oF
.

ruchei CONIptucUS muclesli
.:Hﬂhnhmﬂlum-ﬂ shape, a hallmark
Lirss of Architecture: The tumour cells form
irnegular, poorly defined nests and sheets, with areas of
discohesion and scattered single cells, indicating Irvasive

mmmmm beisk
mitotic activity, including atypical mitoses, rapid

prodiferation.
Epathadial Clustering with Mecrosis: Tumour nests ane
eosinophilic

Could you tell me what histological phenotypsic
features are presented in these pathological
patches as a whole?

Thesse patches cverall demonstrate &
characteristic

marphology.
Denie Collagen Deposition: Abundant easinophilic

Mﬂsmmmm pqﬂhw or
mﬂwlnn' mm:ﬂ'ﬁ;lm

a
stromal heshon,
Taken together, thete features represent a stromal/
maesenchymal phenotype, such as ovarian fibroma,
thecoma, or a fibrosarcoma-like morphology in mone
atypical contexts,
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Could you tell me what histological phe notypst
features are presented in these pathological
patches a5 3 whole?

Could you tell me what histological phenotypéc
features are presented in these pathological
patches 35 3 whoke?

QA aboul samgle tiled 1o cluiter-2

These pathological patches owerall gxhibit inflammatory These patchies as a whole demonstrate
and tumour-associated microenvironmental features with features of epithelial ovarian carcinoma with
a high density of small, round cells mixed with malignant marked . Thie histological phenotypes
Mmmmhww observed include:

Solid Sheets and Mests of Tumour Celli: Most images
WLWIWWWMWM shvar patied tumoaur cells with limited glandular
Byrraphocyte-like colls with dadk nuclel bnd Lcant Cytoplaim m , Congistent with poary
afe present, Sugpesting a dense immune response within
e TUPNGHT MICTOEmironment. Wﬁw Enlarged, inregular, hyperchromatic nuche
Turmsdur Cells with - Amidst with eorspicuaus nutheali. There is marked pleomaphivm
in infiltrates, clusters of Larger malignant cells wnd variability in nucleas size and shape,
with Hmmmm Hﬂhmlﬂmr'&imnihh:'nnﬂﬂmm
cytoplasm are visible, AUmEIoUS Mmitohe figures, sugestive of aggresshne
Discohesive : Some areas scattered, tumotar behaviour.
I-:mdlr malignant cedls rather than coheshe Apoptosts and Mecrosks: Some areas show apoplotic

reflecting
Hlmkmdﬁmwr.nlhh Several figlds reveal areas
of cell death, with eosinophilic debris and nuclear
fragmentation, consistent with tumour necrosis and

Mixed Cellular Populdtion: Besides malignant epithelial
cedls, there ane lhuiﬁmlmtﬂs,mn;nmﬂﬂnma

heterogeneous
Taken together, these features represent a carncinoma

bodees and cytoplasmic degeneration, indicathe of high
geliular tumover,

Stromal Desmoplasia; Certain patches show fibrous
stromia with infiltrating malignant cells, reflecting invashne
Architectural Diversity: Whille most areas ane solid, some
mmmmnmmanﬁmm

with infense lymphold infiliration and tumour necrosks, XY 1# N
mhhmmmmw“hm-pﬁmrhnm o r
strong Immune responses,
Could you tell me what histological phenotypdc
features are presented in these pathological

Q& sbaut sampde tiles for chusber-3

Fibrous/Collagendus
Wﬂkmmﬂmmmmw

pleomarphic nuclel can be seen. These cells often appear
and embedded within the fibrous matrix,
Stromal-Tumour Interaction: The tumour cells appear to
infiltrate and entrap the stroma, suggesting invashae
prowth rather than expansion in well-formed nests or

glands.

Huclear Atypia: mwﬂwwummw
£ontours, variation in site and shape, and prominent

mmwmwmm

particularhy
mhhihm”mmmind
signifies invashoe disease.

R A S

&2

ﬁﬁmwllmwwhlnﬁmtphomnru Mplt:munmmim

ures are présented n € pathological spectrum

patches a5 3 whole? M:dmmmpmhu;hmm
m“ﬁf“*mmwﬁw :ﬂtmhummm COMpOnEnts
reaction embedded malignant epithel L Papillary and l37 SEruCtures: Some arcas show
phenotype often seen in invathe ovarian carcinoma. The e with stratified
key histologica featuresinclude: e v

Stroma: Dense pank Earous varian

Inflammatory infiltration: There ane focl with dense

Fymphocytic and mixed inflammatory oell infiltration,
indicating hodt immune response within the tumowr
microemvinonment.

mmmﬂmﬂm
indicating hasmorrhagic changes seen in high-grade
CVRTLAN CANCET,

Overall phenotypse:
Theese images are consivtent with high-grade serous
carcinoma marphology. showing malignant epithelial
nests with nuclear atypla, papillary/glandular
differentiation, stromal desmoplasia, inflammatory
response, and necrotic/haemorrhagic areas, which is a
thﬂmwmwm
microenyinonment.
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QEA about sample tiles for cluster-4

Q&A about sample tiles for eluster-5

HEREER e

Could you tell me what histalogical phenotypic
features ane presented in these pathological
patches xs 3 whole?

These pathological patches cwerall display a stromal-
dominant phenotype with desmoplasia and scattered
malignant elemants, suggestive of an invashe carcinoma
with strong stromal reaction, The main histological
features include:
Dense Collagenows Stroma: Several patches show
abundant eosinophilic collagen bundles [intensely pink/
red staining), arranged in parallel or haphazard fashion,
characteristic of desmaplastic reaction.
Spindle-Shaped Stromal Cells: Within the fibrotic stroma,
elongated fibrablastic or myofibroblastic cells ane evident,
cansistent with stromal activation.
Seattered Malignant Epithelial Cells: Some areas (eg.,
third pateh) show clusters of atypical epithelial cells with
pleamarphic, romatic nuckei, embeddad within
the stramal bac .
Vascular and Haemorrhagsc Elements: A few regions
reveal congested vessels and red blpod cell extravasation,
Immndg;ﬁ tumaur-related angiogenesks and stromal
e nf.
hﬂamm Cell Infiltration: Occasional lymphocytes
histiocytes are Interspﬂﬂdvdthlnﬂwﬂmm
rlﬂactlna immune=tumour i
Heterogeneous Tissue Composition: 'l'h-l'nﬂitlm
beteeen images (from collagen-rich fibrous tisswe to
miboed tumaour—stromal zones) highlights the complexity of
the tumaur microenviranment.
Taken together, these features represent a desmoplastic
awarian carcinoma microenvirgnment, whene the tumour
induces. extendive ibrotic stromal response, often
msociabied with invasiveness and aggressive tumour

AR

Could you tell me what histalogical phenotypic
features ane presented in these pathological
patches x5 awhole?

These pathalogical patches as a whale show features of

high-grade epithelial carcinama with marked neckear

atypia and architectural disorganisation, typscal of
m:h“g:arﬁmmahﬂuenﬁn histological

Inchadie:
Solid Sheets and Mests of Tumeur Cells: The tumour cells
are arranged In dense, cohesive clusters with little
evidence of gland farmation, reflecting a poorly
differentiated growth pattenn.
Marioed Nuclear Feomorphism; Nudei ane enlarged,
irregular, and hyperchromatic, with prominent nuclecli
and variation in size and shape, consistent with high-
grade cytological atypia.
Less of Polarity and Stratification: Cells are disorganised,
with ko< af normal epithelisl efentation, contributing 1o
a chaatic architecture.
High Mitatic Activity: Numérous mitatic figunes and
atypical mitoses con be appreciated, indicative of rapid
proliferation.
Apoptosis and Mecrosis: Some fields show apoplatic
bodies and degenerative changes, reflecting high cellular
RUTHOET.
Infiltrative Pattenn: At the peripheny, tumour cells appear
o invade surrounding stroma, further confirming their
malignant behaviour.
Crierall, these features ane characteristic of high-grade
mmﬂinmm marst commaon and
aggresshve subtype, notable for its poarly differentiated
marphology, high proliferative indayx, and extensive
nuchear atypéa,

s i s o

Could you tell me what histological phenotypic
features ane presented in these pathological
patches as 3 whole?

Acrads these patches, the histological phenotypic featunes

are characterised by:

High nuclear density: The fields are tighthy packed with

cells, beaving litthe extracellular space.

Muclear atypia and pleomonphism: Marmy nucls vary in

size and shape, some enlarged and hyperchromatic,

Prominent mucleol: In several cells, nucleol are visible,

reflecting incneased transoriplional Sctivity.

Cytoplasmic chea and vanation: Some cells exdhibit

distinet cytoplasme rs with irregular clearing, while

athers have mane granular cytoplasm,

Mitctic acthvity: The nuclear marphology s

=1:msad proliferative sctivity, with scatte mrmli:
Aures.

Loss of normal tissue crganisation: Unlike normal

glandular or stromal architecture, these patches show a

dispedered, sheet-like or solid growth pattenn.

Possibde necroticfapoptotic aneas: Some pale reglons with

fragmented neclear material may indicate focal necrosis

ar apaptosis.

Taken together, these features suggest a high-grade
malignant phenatype with aggressive behaviour,
candistent with poorly differentiated carcinoma or other
high-grade neoplasms, depending on the tissue of origin.

BE

Could you tell me what histological phenotypic
featires are presented in these pathological
patches as a whale?

These pathological patches as a whaole present the
following histalogical phenotypic features:

Cellular atypiac Cells display enlanged, imregular, and
hyperchromatic nuclel with prominent nucleoli,
consistent with neoplastic transformation.

Increased nuclear-to-cytoplasmic ratio: Many cells show
dense nuclear material relative bo scant cytoplasm, a
halkmark af malignancy.

Plearnarphisen: There is naticeable variability in nuclear
dize and shape scrods the fields.

Mitatic activity: Freguent mitotic ligures sre visible,
indicating a high prefiferative index.

Lass of normal tissue architecture: The arganisation of
epithelial structures appears disrupted, replaced by
disordered clusters of atypical cells.

Stromal reaction: In some aneas, desmoplastic stroma and
fibrows tissue infiltration are present, reflecting tumdur=
stroma interaction.

Pessible Imasion: Clusters of atyplcal cells appear to
hﬂl!rarfe the surrounding stroma, suggesting Imashe

Eroth,

Taken tagether, these features are characteristic of a
high-grade malignant spithelial tumour, such as
carcinoma, with evidence of aggressive behaviowr
{pleomarphism, mitatic activity, invasion).

Q&A about sample tiles for cluster-5

QA about samphe tiles for cluster-6
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Could you tell me what histalogical phenotypic

features are presented in these patholegical
patchis a5 3 whole?

Could you tell me what histological phenotypic
features are presented in these patholegical
patchis as & whole?

QEA about samiple tiled far eluster-6

These pathological patches overall demonstrate epithelial
tumaur monphology with mixed growth patterns,
characterivtic of high-grade ovarian carcinoma. The main
histelogical phenatypes inclute:

Papillary and Glandular Architecture: Some fields (e.g.,
first image) show tumour eells farming ghand-like ar
pagpillary structisres, suggestive of senous differentiation.
Discohesive Turrmurdmtm*ﬁevenl paiches show
wumowr cells detaching into small groups or single cells
wlthhclﬂr SPACES, e !:In.g.lmlamaﬂd less cohesive
Broeet

Marked Nuclear Atypla: Enlarged, irregular, and
hyperchromatic muchel with prominent nucleoll ane seen
throughout, consistent with high-grade atypla.

Mitotic and Apoptotic Activity: The presence of mitotic
figures and apoptotic bodies indicates a high tumover of
tumour cells,

Infiltrative Stromal Interaction: Areas of tumowr—stroma
interface demonstrate irmegular infiltration, confirming
malignant invasive behaviowr,

Marphalogical Heterogeneity: Across the set, there is a
mixduré of cohedive epithelial nedts, papillany structures,
and eattered discobesive cells, reflecting intratumaouwral
hieterogeneity typecal of aggressive ovarian cantinoma.
Taken together, these features indicate a high-grade
SEFOUS Oovarian carcinoma phenotype, defined by
papillanyglandular elernents, marked nsclear atypia, and
areas of discohesive vasion.

Acrass these pathological patches, several distinct
hl:‘hubwcal phenotypéc features are evident:

Spindle cell morphology: Some regions show elongated,
fusiform nuclel with tapering cytoplasm arranged in
fascicles, a feature cormmonly Leen in mesenchymal
tumaurs swch a5 Sarcomas.

Cellular pleomorphism: There B marked variation in
rischear dize, shape, and chiamatin texture, indicating
atypia and malignant potenial.

Mitotic activity: Certain patches show cells with mitotic
figures, suggesting active proliferation.

Stromal variation: Areas show collagen-rich fibrotic
stroma, while others appear mare mryxosd with baser
extracellular matrix, reflecting heterogeneity in tumour
MeCrDENMironment.

Epitheliokd/glandular patterns: Some patches
demonstrate polygonal cells with prominent nucleall and
occasional gland-like luminal structunes, consistent with
epithelial differentiation.

Mexrosis and degeneration: in several aneas, there are
pale regions with loss of cellular detail, suggestive of
necrotic or degenerative changes.

Inflammatory infiltrates: Occasional patches show
scattered inflammatory cells within the tumour stroma.
Taken together, these images illustrate a mixture of
spindle cell, epithelioid, and pleomorphic phenotypes
with evidence of high-grade atypia, stramal
heterogeneity, and active proliferation, consistent with
appressive pathological behavious.

Qs about Lample tiles for cluster-7

b
o

Could you tell me what histological phenatypic
featwres are presented in these pathological
patches as a whole?

These pathological patches, when considered together,
exhibit the following histological phenctypic features:
Glandular f Acinar Structures: The images show gland-like
formations with cells arranged arcund luminal spaces,
condgistent with epithelial origin. Several lumina appear
distended with dense mutinouws or secretony material.
Intracellular and Extracellular Mucin: There i prominent
maucin actumulation, both within eytoplasm
lintracytoplasmic vatuoles) and in ghandular lumina
(extracellular pools), giving the tissus & mutinous of
callzid-like phenatype.

Epithedial Cell Atypia: The lining cells are pleamarphic,
with enlarged, hwperchromatic nuclel and irregular
cantours, Muclear crowding and overlapping are evident,
suggesting dysplastic or neoplastic transformation.

Loss of Polarity f Discrganisation: In some reglons, cells
lose their basal orlentation, appearing mare haghazardhy
amranged, which is atypical compared to normal glandular
epithelivm,

Active Proliferation: High nuclear-to-cytoplasmic ratios,
prominent nucleed, and frequent mitotic-like figures
suggest increased prodiferative activity.

Pessible Cribriform and Papillary Architecture: Some
luminal arrangements show compléx branching and
bridging patterns, which resemble eribriform ar papillany
structures, & feature often associated with malignant
epathelial lesion.

Cheerall interpretation:

These patches pretent 3 mutinous, ghand-fonming
epithelial phenctype with nuclear atypia, loss of polarity,
and prodiferative features, consistent with a neoplastic
process such as adenocancinoma with mudinous
differentiation.

OEM about Lample tiles for cluster-8

Figure S7. LLM-based histopathological descriptions of attention influx clusters (Ovarian-Bev-Resp). Representative
examples of tile clusters with significant attention influx identified from UNI and prov-GigaPath embeddings in the
Ovarian-Bev-Resp dataset. Each panel shows the initial prompt followed by LLM-generated morphological descriptions: the
left column corresponds to representative clusters from UNI, and the right column corresponds to those from prov-GigaPath.
These examples illustrate how a locally deployed LLM can characterise the distinct histological phenotypes emphasised by
different foundation models. The figure is divided across four pages but shares a single caption.
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Figure S8. Spatial distributions and LL.M-based descriptions of attention-influx clusters (Ovarian-Bev-Resp). Each
panel contrasts UNI (left) and prov-GigaPath (right) by showing the spatial distribution of tile clusters with significant attention
influx over tissue, together with morphology-focused summaries generated by a locally deployed LLM for representative
clusters. Clusters were obtained via unsupervised grouping of tiles exhibiting significant attention influx, and illustrate distinct
histological phenotypes prioritised by the two foundation models. The figure is divided across five pages and shares this single

caption.
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Figure S9. LLM-based descriptions of regional attention-shift patterns (Ovarian-Bev-Resp). Examples of local
attention-shift patterns based on UNI and prov-GigaPath embeddings in the Ovarian-Bev-Resp dataset. After the initial prompt,
each panel shows the locally deployed LLM’s generative dialogue records on histomorphological phenotypes across
efflux-to-influx transitions. The left panels correspond to UNI, and the right panels to prov-GigaPath. The figure is divided
across two pages and shares this single caption.

45/48



-0 [<F] [k

p [ pussiEss SERails, =¥3,é?%,rfé1* g ! "*é*t‘r”ai'lc W TFinind W TFineff
nF ’J}lr ; e 4 "" 0y t e . il | —
-E b R Q"%E: Fiue | 'E'?E' 'Y.-»E% 'CGTP.L!S_ E mxgn%
= G 5 [ o cheee
2| wpag phevte ST P
g | woocytel POCYTE aiiiies i ;
o |~ L ¥iAtretic™ latretic L B L E
v E 1
o~ 8 €1 c2 a ﬁi
E| [ ZumRpR jheie (b & e oE F T E
= he ey L e ginlp g &g%i-’? : '? tlasti i °:‘,!'1_'; memﬁ Hﬂnﬁi.. R — R —
E 3 HELII' [~ & . S heherdie Leratag 110 (A ¥ E m.
§ gse ':1 t-::.cl L 1; 1‘”‘":"";:‘:? e ¥£br&6f:a!!=$$ ' '115-: - d'iilh-;:;bt* == m-;ﬂr:
LG ﬂ;ugé 'SN I_,i: fmmcmtl.;gemus, e &l erythroctytes e
= yﬁﬂtmctﬂ ts SohtiailanEuS “elastinsais - (Dlackhyeha ] _,E
f] e
E Eu .lmslinlﬁ:lmui S iE ™. m&: —
I. rocollagenous 1 Elf'l'l!ﬂ-th Srmpr. E—
cuffing -, e
[ tibrintikess | “él%slan, %
W‘m By 03 400 30 0 M
-0 E! [ -l‘.'-!
[ DO S batis 1 ity : = &l atr 1--_-_
Eiri??;;ofg mrwmnm.,w gramFlel%;::a A t1c £ it E_
E § ovl Bat 1on i gra ﬂ% lu-:ra &ﬁulatlon"-"" g‘rjg Mdmr:n- v'iﬂ g e -1
2 = cs Cé § chedas =
-2 | dtresia afres,la grg‘gulosa wulatfua_ 5 B s g
©1 Alretic 155-.31} et tion Tias 8 I £
5 | - temporary T tOrpord:s retice" L. ATEtic = ¥ s
E 8 E b E
= retic & mﬁ“"“:; :

Giga 384
T ot
10
41]
:
E ]

-0 1 c2 HE E
[ ey _| i &jﬂ ' 1'rt.'lﬂll.feranu-.-e theca —
W s B aan et —
ne ",lj*“" Nepatocyfes: 5Pﬂfb~m. 5 s
i ﬁ% § nedron. fibrocollbgenauis 1 hormanal
= c4 5 _ [ B ats
B | feoipigty R MREpLRYE e o
-'{_J' 4 & o l#E‘ F T, Il'!l:ll"l::ﬂ-r{lHF-oHl::-'!l : “"'"E'- L : unm e
£ 5&. |r Tt wiean § [ Tib tLinprmemgy o s, 2 evdation | —
§ L i et el =i Y uurop-rn'l:_ﬂ:_rat:wt e e —
E CE e BOD B0 400 MO 0 2O
o By - e
= moderately ., Vol e {.{5}; =iz
ﬁ‘-vr ﬁ'jastw e T e

Figure S10. Word cloud and term frequency analysis of local LLM-generated descriptions in Ovarian-Bev-Resp. For
each cluster of tiles with significant attention influx or efflux, a medical-specific small-scale LLM was used to generate concise
histopathological descriptions. The resulting terms were aggregated to construct word clouds (left) and term frequency (TF)
plots (right). Results are shown separately for UNI and prov-GigaPath.
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Figure S11. Word cloud and term frequency analysis of local LLM-generated descriptions in FOCUS-KRAS. Clusters
of tiles exhibiting attention influx or efflux were summarised using a medical-specific LLM, and their outputs visualised as
word clouds and term frequency plots. Results are shown separately for UNI and prov-GigaPath.
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Figure S12. Word cloud and term frequency analysis of local LLM-generated descriptions in Colitis-Marsh.
Representative influx and efflux clusters were annotated using a medical-specific LLM, with outputs visualised as word clouds
and term frequency plots. Results are shown separately for UNI and prov-GigaPath.
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