2025/12/18 AJACS B SR UT b—LfEERZEH>T - ZFAT - E5]

Python(C Kk 2 ZEf&ET +
*ﬁ%ﬁﬂ (IEBE /RIS /SKNY)

ETHAMRESY— SRERERE— Q§NDAO
RS>ZAL—S3FINA>TAITA IRADEH e oo
2RRAFAEIR FAEHARBEMEN ARESNFEER SpatialKNife

https://github.com/shusakai/skny

B A

_ |

BT | ' T
( Q ) i g Vs'¢%. GRADUATE SCHOOL OF ?~‘§ | i
i - . ‘. “ »,':_. — e 4 l
w ﬁﬁfﬁﬁfﬁ;’s’ »7|5¢" FRONTIER SCIENCES = __::::::_ |
Exploratory Oncology Research & Clinical Trial Center 8 | oo oniee Tes um-m‘mu‘-




BEDBER

AROBN - J—J)U
1. ScanpyZRAWZS > D)L IVZERA =D R ZIEART D,

2. SpatialKNifeY (SKNY) ZAWTCTEZ5f#FrEICAMZEMS.

XESE(F/\ AR TEDDOFEE A,
=2 = EEICHWEO—REAAHEUET
EEITIRES (385 ALET)

O 2O CIVERAZ O RXDOERN NG EZ DTG
(BRI, Y—ILBMT. siiE, OSXSUT, e /) 7—23>)

@ ZRAZVA@hlcKO>TRNTEZ IhZ2HMDIZW
(ZRIEHEEDT & TENS EMEHRARISAD)

Q SO IWEIZERBAZ O ADIGRFRE D IZWF5

(SKNYZHBWEz—vY FI1fi#th. Ligand-receptorfi##fr. trajectoryfi#th)

20



maOBN - J—)U

1. ScanpyZzRW\zS > J)IL)LEBA = O X a8 9 B,

2. SpatialKNifeY (SKNY) ZHWCTCTEZ 5 EABHIIZMS.

XSEF/N\ XA ERTEHDFEE A
GARCAWZO—REARULET)

&% 11— P : https://skny.readthedocs.io/en/latest/tutorials.html

21

ZoomI(ZBE V) 1S



PREAAZSHORICE D> TAINTETDIDOL., AHELLDOH

WERDSDONEIVEREDHEBRUTIELWE S (FARNFE L)

chatgpt

= ooV

@ #MREE & REREE MR EER—Z, FHEH&RED
EEXNG AR,

@ HAMBR & DR HAMRIER TSN, FAEOE
A G

@ #MRMEEER L-R BEATIZRIRESSAY, ZEIERREN'
HEER,

@ HAETOERKEE EBER—ATHETSH, ZRNE
i HiEg N,

ZMTINEINAZIR

a)

FRERE 1 EREEN) v L, BEERN

ICHERAE AT 88,

HAMEROMEN MDD, EZ CAF/ &

& | & DBREZER{LFTEE,

PR - ERRERERAVWICREBICED

"HEEFRHEED AIEE,

HEEE (FO->RA>ER) RS

L. REOETEBERATEE,

iREHEBFRVPHARTIRE,. KDH#EE - phenotypelc

EWEPD TiRim g D Z &EhValHE

22




PREAAZSHORICE D> TAINTETDIDOL., AHELLDOH

WERDSDONEIVEREDHEBRUTIELWE S (FARNFE L)

chatgpt

#is o ILR ROV IILEILAZS IR |

® MiREZE & HFERIE HREYEHEER—2, HEHE&ED FRERE 1 ERREENY I L, BERN
BEEWHIEAT], ICRRREP]EE,

D Hi AR & RDRIE HRABRIRER TE S, BEOHE HAERORIEA DD, ED CAF/
A & | EBoFEEZERIEPTEE.

@ WMREMHEEEH L-R SATIZRIEEE A, ZEISERELS FE - ERtERERWC"EEEICED
{HER. {"HEEFERMEDTEE,

@ HAETOEBHETE RRR—ATHET 50, ZHNOE HEES (hO->BR>ERE) &FES
fHiFHiEgun, L. BEDETIHZ BEEEE,

DAl BEELD DFEVIMRIEZE STl I S I2sbDY —)b
SpatialKNifeY (SKNY) Z#NTUE9,




R (C (J%ﬁﬁ%ﬂiﬂﬂﬁb SFEND

Metastatic site

Primary tumor site
MUNERIER RO

\g) &
Tumor Progression Invasion y k g = Colonization
initiation RS -
0 | " gg TR
EON .JJBHBU: *!PSEGHB olo/elolele / SR
‘ oy i o‘v ) .

\ﬁ*’ g

Pre-metastatic niche

Dormancy

Intravasation = Extravasation §‘°

-

.Q. o .. 9 ..'. Q L] o - \.’6 Dlssomlnatln

' Tumor cell <@ CAF ; Blood <. ECM/ © cos- T cell O nNKcell *oc
' vessel “o==_—" basement
Invasive/ == Endothelial cell membrane @ CD4* T cell Q Macrophage ” - Immature

@ rontte @ cometnicn SN IR g pirenr @ Treg Q Visser & Joyce. Cancer cell. 2023

AR EEDED Difilaz [H&1 U,
MNRIRZ#TT S EDEE 2




e PR E RS BFREIRE="y FI LER

F Resection (non-RT) G Resection after RT

CD4 CD8
CD20 CD68
CD163

1% immune cell
i¢ v finfiltsation

CD4 CD8
CD20 CD68
CD163
~Immune ¢ell * - =
~~infiltration” = <

s ‘h‘igh' o alis

- e N,

Tumor + macrod + T cell

Oyoshi et al. Sci. Adv. 2023.

v FIcKDifliatez Az U m/MRiEZ fl e



ZVFIREDEHDFTEY —ILDIRMEIA

Method of the Year 2020TZE7 =0 A HFSHE(CFHE
BayesSpace STAGATE

Zhao et al. Nat Biotechnol. 2021 Dong and Zhang Nat Commun. 2022  Yang et al. Nat Commun. 2025

\\/ AIG
Ground Truth ?UXKE TR oy T

a P o1 1
o2 @ 2
;LIE;:[: .Z 4

M Layer #®
e o5 f
WM .6 [} 5
STAGATE SpaGCN DeepST ConST SEDR GraphST MuCoST o7 06
ARI=0.50, NMI=0.68 ARI=0.51, NMI=0.69 ARI=0.54, NMI=0.68 ARI=0.45, NMI=0.64 ARI=0.55, NMI=0.69 ARI=0.64, NMI=0.73 ARI=0.57, NMI=0.66 o7

—YFIREDRERE—ICELDDHS (E-B3)



BlEm | ZwFITTIEAH/IN—

EELREMFHRR(E, ULEUEE HBHER]

1A% (margin)
M ANDRIE R
R fAZEEREE EMT
A8 (periphery)

RREESFHIRE (C K DEERZRK
MEFE

i=pE (distant)

A1 bAOAIRE
IREERILE

AN O] RETR PRIB
AR &R CRNn3

Hallmark of Cancer

Sustaining Evading
proliferative sngnahng growth Suppressors

Deregulatmg
ceIIuIar
metabolism

Avoudmg
immune
destructlon

#ir;«%
Resisting ) ' M~ Enalxbllng
cell death Qa ,; 5 3 replicative
N R
2 &. ;‘i immortalit
- . L

A

Genome ?;
instability & - &
mutation

-4
J-‘. ol
; Tumor-promoting
Q inflammation
nducing or accessing Activating invasion
vasculatuig & metastasis

Hanahan and Weinberg, Ce//, 2011

—WFI%&., €DRELD - =2fEtEgAILET SN EE

27



BT DZEfE] TS T (.
(551 (Cd5(3 3 THRaERE

T cells % detected

s1-CAFs %  Distant  Margin Bed
448 6.4 4.2 0.2
jie
E .............
)
&)
100 um

Tumor bed |

Method

CNZFETIERATLD
B8] ([CHITFBEMTIN\ZRD 1 1 &L

Mucosal defense
I

—— Wi gog ) —

Method

cell state composition, and distribution, we categorized each tissue section into three regions
based on their proximity to the tumor bed: ‘tumor bed’, ‘tumor margin’, and ‘distant’. The ‘tumor

The convex polygon covering epithelium regions was generated b;(manually inputtin@he edge
point coordinates using the a-shape function from the alphahull package (version 2.5.0). The

Liu et al. Cancer Cell. 2025

Chang et al. Cancer Cell. 2025
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Installation

Stable release
To install skny, run this command in your terminal:

$ # pip install skny
$ pip install --extra-index-url https://test.pypi.org/simple/ skny

Tumor contour with Xenium data

1. Loading library

[11: # import library
import skny as sk
import stlearn as st
import matplotlib.pyplot as plt

/Users/sakai/miniconda3/envs/skny/lib/python3.8/site-packages/stlearn/tools/microenv/cci/het.py:192: NumbaDepre:
@jit(parallel=True, nopython=False)

https://skny.readthedocs.io/en/latest/installation.html v

https://skny.readthedocs.io/en/latest/notebooks/Xenium_analysis.html
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PublicdXenium>—% (Janesick et al. Nat. Commun. 2023)

1. median filtering 2. contouring 3. measurement of distance
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[3]: # Load Xenium data using stlearn

adata = st.ReadXenium(
feature_cell_matrix_file="tutorial_data/xenium_data/Xenium_FFPE_Human_Breast_Cancer_Repl_cell_feature_matri
cell_summary_file="tutorial_data/xenium_data/Xenium_FFPE_Human_Breast_Cancer_Repl_cells.csv.gz",
library_id="example data",
image_path=None,
scale=1,
spot_diameter_fullres=10

)

3. Preprocessing

[4]: # Gridding at 1@um interval using stlearn
N_COL = int((adata.obs.imagecol.max() - adata.obs.imagecol.min()) / 10)
N_ROW = int((adata.obs.imagerow.max() - adata.obs.imagerow.min()) / 10)
grid = st.tl.cci.grid(adata, n_row=N_ROW, n_col=N_COL, n_cpus=3@, verbose=False)

OMP: Info #276: omp_set_nested routine deprecated, please use omp_set_max_active_levels instead.

[51: # contour tumor and calculate distance
grid = sk.pp.calculate_distance(
grid, pos_marker_ls=['CDH1'],
)

[6]: # plot
sk.pl.preprocessed_images(grid, figsize=(800, None)) 34

https://skny.readthedocs.io/en/latest/notebooks/Xenium_analysis.html






