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error-robust barcoded FISH

(2016)

FISH #channels * #rounds A o #channels * #rounds oD sparse & distant barcodes
<A (10s of targets) dlCOUS (100s of targets) STOI-TOLUS (1000s of targets)
_1Gene 1 o Round 1 Strip Round N Decode Round 1 Round 2
g|uene 2 e e . : Bit|# 284 |65638
& |Gene 4 7 L T Ed Ed - ‘| ° Genel|®@000 [00®0
Corat e~ S oy = - . Gene2| 00® 0 |®000
Nleened: — g - . Gene3|®000 [ 0100
§ Gene 7 Round Round 1 Round 2 Genen|00O0O® [0O0O0®
x IGene 8 |1|2
‘ RNA Ale|e CosMx (Bruker)
RNAB|e|e MERSCOPE (Vizgen)
RNAC|e|e Xenium (10x Genomics)
RNAD|e
RNAE | e Barcode
RNAF |e
RNA G|e®
: A RNAH|e
gene 1 DNA RNAI| |®




s Q layer controls

Color Cells
“en - . mm _
layer list ° .
~ Stitch Images ‘
To create napari-ready zarr files,
select raw data folder:
No folder selected.
| Choose Output Folder |
| Stitch |
Deod & # S—
B «+«+: viewer.layers["DAPI"].contrast_limits = [50, 200] -
° ...: viewer.layers["(D45"]).contrast_limits = [220, 580)
««+: viewer.layers["PanCK"].contrast_limits = [250, 1000]
««»: viewer.layers["PanMem"].contrast_limits = [150, 700]) -

use <7> for transform. use <1> for activate the label eraser. use <?2> for activate the paint brush. use <3> for activate the polvaon tool use <4> for activate the fill bucket use <5> for pick mode A activity



real-life research: colorectal cancer

single-cell
FACS
sCRNA-seq

. . . _ . . SCATAC-seq
' N A trenscriptional mop of human tonsil architecture: Tracing celorectal malignancy iransformation
STAMP: Single-cell transcriptomics analysis and Bayond the sum of (ingle ~el) parts g colorectal malignancy trar
multimodal profiling through imaging lena L Crowell ., Laura Laé-Cid?, Garard frigoka®, Saruel Gunet*, kene Rucno'. Halana | Caral, 1na P, 7adong HiF, Voume Heng', Gin o) Hnert Mamswens? sNRNA-seq
SOINCIO Lorgen’, MOx RUR' MOMQ KJI 4, JOsé ignasio Mamn-Subeno™ </ # Ailbey Hack®, Tachml U*, M violter , Megan Yodenteng’. Km Young®, Dan Mo,
Emanueale Fitino 1,14 Anna Pascua -Rpguam 1,214 Hoger Heyn'-#, Ellos Compo*~~ & Anna Pascudl-Requont Evebyr Matoger®, Mo gardd L oy, Joseoh M Soechaer?, Sokine leear’

Aana Pascanl Beauont'** & Hager Hom' #* -

sSNPATHO-seq
10x Multiome
BCR- & TCR-seq
Chromium Connect

Falipe Sagato-Dezem 2414 . . Jasmine T. Plummer 234912 & .

2 =~ : 7z
Halger Heyn & 12 B & . Luciano G. Martelotio 25615 & . Show more

spatial
CosMx & Xenium

e Visium & HDST
Stereo-seqg

imaging instead Tk-plex CosMx on 19k-plex CosMx on ok-plex CosMx on
of sequencing human tonsi| colorectal cancer TMA of lymphoma
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histopathology: REF/TVA/CRC annotation

healthy reference mucosa (REF)
ore- tubulovillous adenoma (TVA)
malignant colorectal cancer (CRC)

) 4

27 regions across sections
(1 REF, O-3 TVA, O-2 CRC each)

@ reference mucosa
@® tubulovillous adenoma
@ colorectal cancer
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neighborhoods: epi. become dense & homogeneous
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trajectory of malignant transformation through space

PC1-3 capture compartments > PC1-3 of =i capture malignant transformation
. m100 E AL 5
‘decathlon’ dataset na ol AP A &
e %, - £
o * o MAnRE N &
0.2 ’—.—. 10.8 E s )’:i‘, ~_{t
._: . : . f_'...\,' .. Y:, _ “’.;'.‘.:_:é" :
® a : L A : 5‘;:~
! Tl ol o0 L
= ® : &b
. 2.2 . . . : -»...P "
points = athletes, : 2 ey ® : E i o -
color =100m time (s) : L
5.0- : ' SR P2 N
: . _'j_..,(.';;"* :" ¥
: s LN
- E § "f‘,"o‘/-f.-“. ‘
: U
o b E ',A:.-:-V‘.".:‘
PC1-3t0 0255 ¢ . ’
map 0.0 . . . 4 E - - I;‘l b ht -,‘ -... . - - --:‘ N
& color as RGB ® o B i . 3y e s " RN
. ‘ ® . . ./” "~_).i.. e NN 4<:"‘. ‘(;&;‘; £ 'VQ'\;?. 3
. ' ok . R R, Y, BV AV 8K o .
o o © o : L b T Rer . LA A o O e
25-@ e | 5 |
: 20 ; : epi str crc tva ref
: imm str

@ tubulovillous adenoma
@ colorectal cancer



dynamics of malignant transformation through space

how does function change?
dynamics of pathways & signaling

how do neighbors change?
dynamics of composition
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pseudotime

pseudotime

Street et al. BMC Genomics 19, 477 (2018)
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transition crypts: zooming in on transformation

# single colonic crypt w/
divided histopathogical
& transcriptional makeup

@ from rare crypt fusion, or an
abrupt transtformation event
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lymphovascular invasions:

ASION O
LIMPHOVASCULAR INASION = “mgmp{":ums’:o:

BLOOD vessa
CANGER CELLS

\ VASCULAR.
K INVASION
/0 L{MPHATIC

LYMPHATIC VESSEL INVASION

from growth to metastatic spread
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lymphovascular invasions: from growth to metastatic sprea

epithelia immune ® stromal
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lymphovascular invasions: from growth to metastatic spread
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lymph node metastasis

)roteins

colorectal cancer
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standardized
on-disk format
& metadata
specifications

parallel & remote
reading/writing
chunked

(read what you need, but
as little more as possible)

multi-scale
(“pyramids”)

Mowolithic file format

8TB images... over WIFL... from a cafe?

—

N

L» dataset.tif [120 GB]

Y

ol Zarray [240®]

= 0.0.0 [260kB]
—a 0.0.1 [260kEB]

s 0.0.2 [2&0ke]

100101.00100001001011
10101001010010100101

00100101101.001001111

01.001.001.01.1101.001.001
CO1011202111113121011

10101010101010000100
1001011.00101.00100001
00101110101001010010

01.010001.001.001.0111.01
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nested directories provide different levels of abstraction

plate.ome.zarr/row/col/well/image/resolution/t/c/z/y/x

L L JIN JIN L )
Chunk coordinates
a3 > Image pyramid
___________ N
s I _ I N/
Plate ~_> Well : Resolution levels ' Compressed chunk
0000000000 - P - = =3 ==~ @ Downsamplings: 0.3 GB e
e BN —
= | 1 .- ! -
oooooooooc C O 1| IR T :
o o o R 5 2 S~a @‘ Pt :
0000000000 b i i) < P
I O [ O \ ) i T !
0000000000 \ Eﬁ%@‘:: _________________
178 10 GB ﬁ - Full resolution: 1 GB E e

2560 x 1822 2560 x 2430 2560 x 2160 2560 x 2160 256 x 256



H&E stainin FOV placement imaging analysis

REF TVA PanCK CD45 CD68 PC2 PC3
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Ej N ¢ biopsy
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) % * preservation
— U e slide mounting
8_.0 * histology artifacts
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technical biases in imaging spatial transcriptomics
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