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EMT#&814E > (16.5%). EEMAEIEKT4AE > (1.5%) %A >Te CDOHE. BEELICEFC LT
DEELTcDIZEEMRROATH D, %53 DDREIF ERXERN TEHKRNICELLTEH D, AR
ICHBERTRE RN EAZR L BaD o e EDRSH. TS IFHRRI S X TIRAL. 7AT S A
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Materials
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Software
PACKAGE VERSION USED FOR
R 4.4.2 FRARIRIR
Seurat 5.4.0 mBEE - ERE-ISTRE- SRR 2T - UMAP « ZXRHER
SeuratObject 5.3.0 FITSTORETI
sctransform 0.4.3 PR E(CERL
glmGamPoi 1.18.0 SCTransform O/N\w o TV R
scanpy 1.10.4 WA T2 7 bD Python {ISLIE
anndata 0.10.9 h5ad ® At/



PACKAGE VERSION USED FOR

CellTypist 1.7.1 BRICED <HEESEE (Human_Lung_Atlas.pkl)
decoupler 1.8.0 PanglaoDB,”Human Protein Atlas/CancerSEA (Zx1 9 2 BRI KRBT
scipy 1.13.1 Kruskal-Wallis #&7E & & VIEETE
pandas 2.2.3 KEXT—ZDIIE
numpy 1.26.4 HiEsTE
matplotlib 3.11.0 EX
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DEIFERZEIFITOTULAL,
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— A TEBINTCHRRECBETZIDHDTH D, £0H. MRELIMERENSRICE
FNTLBHEICIFENTHS—FH. BRICFELBAVHREZELCHET S LIET
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The settings above are those that produced the delivered result.
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Cluster identifier — 11,684 bins
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Fig. 1 £REMUD ZXTIEDHIAH, BRI UVHEREMATH D, EEPFROBFIZI SIAXBESER I, BHAHLED
IEIIRBOEUMZRRTZHDTHD. HBEBEROYEERERTIEERL,



12 clusters, 11,684 bins

4,936 (42.2%)

=

1,468 (12.6%)

N

1,362 (11.7%)
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1,284 (11.0%)

IN

3 1,233 (10.6%)

7 429 (3.7%)

6 l. 319 (2.7%)
8 l. 235 (2.0%)
0 ll 216 (1.8%)

9 l 117 (1.0%)

1o| 52 (0.4%)

11 | 33 (0.3%)
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Fig.2 7 S22 DB GRIRIR) . BHRIE. METBBREZRL S 3&NI S AEBREEZR T,

mBEEEZEB L7 11,684 ADMEBE > Z 11 VSR ZICAELTco R/NMNIT X MlRED 52 E >
THOH. RERITTR L7100 EDIRETRZ TEIS7cod. UEDRIEZHEE L THRET %0

2./ R 7/ =3y

IS5 2 11 3BE—OREMRERETHD. MEL THMYT 5. MARD 12 7 5 X2 73EH
VIE LU V2 & LTHETIMT 5. MmaBNICHRRE 2 L7cH D% Fig. 3 IR

HRT HHNIER BIHTIICORDERZ TS, 21175 XZTEBRIN. 75X 4211 (33E
V. IgMBUOFEMRER) 1305422 (IgGBAUOFEMR) ICHME L. MY 7 XX ZERELER
L7ce T3, HBEHPIE<0.05% w7 B FIISBELTFDATH oo TDSBIGHM,
IGHG1. JCHAINIZ., WINbRZI/OT ) DT7AYVRIATDEVERIRTZHDTHD. %3
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Assigned cell type — 11,684 bins

@® 1 Epithelial compartment (squamous programme; subtype withheld)
@® 2 Plasma cells
@® 5 Mixed lymphoid (T-dominant, B present)
@ 4 Fibroblast / stromal compartment (subtype withheld)
@ 3 Myeloid / macrophages
@® 7 Endothelium
@® 6 Bronchial submucosal gland (serous acinus)
@® 8 Chondrocytes / bronchial cartilage plate
0 Ciliated airway surface epithelium
9 Plasmacytoid dendritic cells

10 Mast cells

Fig. 3 Fig. 1 ¥ F—EEfE Lo R L@ 0 8. MIAICEDBEL, 52 8B2 % EMRRICHE LS. Fig. 1
EHSSETHRE Z L HTE S,
3.7/ 7= 3 iR

Fig. 412, BRIERLIENRILDEBLFZMmLIEE2I ZRARICHLTRT. UTDISREZT
EO¥IEIFX. WINHZOREBELTHETE %,



colour = mean expression (z across clusters) - size = fraction of bins expressing

epithelial lineage tnk lineage myeloid b plasma endothelial fibroblast stromal

1 Epithelial compartment (squamous progr ® @ o
2 Plasma cells 00
5 Mixed lymphoid (T-dominant, B present) . e 6 o o @ o °
4 Fibroblast / stromal compartment (subt 000 o
3 Myeloid / macrophages o0 00
7 Endothelium ® 0 o 1.0
6 Bronchial submucosal gland (serous aci @ [ ] [ ] 0.5
8 Chondrocytes / bronchial cartilage pla [ ] 0.0
0 Ciliated airway surface epithelium ® @ @
9 Plasmacytoid dendritic cells . o

10 Mast cells
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Fig. 4 FRIEE L KENRIILDOLELFZ. Mmlc2I R 2/ L TR, BRFIRINARIVIEZEFRFEL. BN
TNz ETHRIMEBIMCEDBARL, LD >TEISREZDEDETIE. ThzZFLLELRTFOHTIERL
NXI2EICH LTRIETE %, BIEY FRFBTIREC LICTIRTFRE, ROATEEHREGFIMRHESNLE
MDEETH D, B—BEEFOHDIFEMIE. EONRIIFHERICFELRVEGFZELLZER T

v Cluster 0: ffERERA LR

CellTypistid Z D% 5 X Z % Basal resting. DecoupleRIZK BT —HA—IT ) vF X MEW
i&Luminal epithelial cells€ ¥IE L 7o WINB ERREWVWS RTIFE—HTE2HDOD. T4
1 7DHEIEEKY ZAZDEBLFRIREBELAD oTce £ T BEERGERINLIY—H—

BLEFOERICEOWVWTHmE LT,

KT Z AR TIE. BREEICEHET STPPP3. CAPS. C200rf85. RSPH1. PIFO. TMEM190
[1]AMFHERNICEIRL TW e SO S5 B4EGFIFHEBROMOMER TIFRHZER0%THD. K
FRERIVSAZ B L Tlog2 fold changeh'8% B X T\ co — A MEFEHD TR E—
ERF THBIFOXILIFREHI NGO ool BENGIRE LRI —H—H—KE3->TL)
Zridtd. LERELFORREZRIL LT AV SR RIIBEIERALFE s LT,
VI ARESLUVBL LBICRNEREZENT Do Fig. 5 ITIBODIAALDUB L. KITRE%
ROFHEDITEI3ETFETR T,

CELLTYPIST Basalresting - DECOUPLER Luminal epithelial cells

TR INT—H—EBEFE: R REOEBSEIRF (TPPP3, CAPS, C200rf85, RSPH1, PIFO, TMEM190,
DNALI1)

TPPP3 E> D 41.2% (fB#EDOMODERS T3 2.0%) - CAPS 35.2% (2.6%) - C200rf85
17.6% (0.0%) - RSPH113.0% (0.0%) - PIFO11.6% (0.0%) - TMEM190 10.2% (0.0%)
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Cluster 0 — Ciliated airway surface epithelium

(a) cluster 0 n=216 bins {b) WFDC2 — 91% of cluster 0 (c) ATP2C2 — 64% of cluster 0 (d) TSPAN1 — 68% of cluster 0
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' vithin the embedding, all other units in grey. (b-d) expression of its three most discriminating genes on the same coordinates; colour is log-normalis ssion, and the is the share of this cluster's bins in which the

Fig. 575240 (RPEERELR) OFEFEHAR. (a) BOAH ETOHZI SRADME (fthdHBEAZIFIK
&)o (b-d) HBN LABBEFOR—ERLTORE, KRHLOBDXRIZ. HZISXAZOBMAD S5 EDE
EFIRESNIEIEZ R,

v Cluster 1: FERXHE. RFERTOISL (BT 21 TRE)

CellTypistid T M 5 X # % Basal resting. DecoupleRICE BT —H—IT > ) v F X MEH
i&Luminal epithelial cells #7E L 7=c KRT5. KRT6A. TP63 [2]DRIAMNZ DELRIEHTH
D, AT —N—IFIFCACRDSNED o7 (SFTPCIFEY 5 XX T0.0%. NAPSA
0.3%. NKX2-11.1%)o M EN5. XTI FRXZIIBRRATIIBCRFLE CHIE LT

—hH. BITRATICOVWTUIFELAED o7z CellTypistidBEM 7 F 2 XZBRLTED.
KRED L SBHAABBTOY IANOBERICIFRADH 5. £loo XUV FXEZDEAY—H
— NI BT —IR—REDO—HH. Akl EE (1.157). Bk i (1.014) %
O AR IFEZBR LAV - [N Lz 57, T5IC. B—70OvI7RICRE
TENZTENS DS, KRT5. KRT6A. TPE3R DT S F VBEEY—H—DH Tl IEH
SRELXDRELIRCRFLEREZXATERV, LA >T. KIS XRIEFERKBEE LT
it L7ze Fig. 6 ICIBOHAALDUEL. RDFHHEDITIELFZTR T

CELLTYPIST Basalresting - DECOUPLER Luminal epithelial cells

TR INEY—H—EGCFE EE RELEOTSF > L ZDEERF (KRT5, KRT6A, KRT14, TP63) ;
fifg LR DELF. BWELTS ZTATE (SFTPC, NAPSA, NKX2-1)

KRT5 £ > ® 69.6% - TP63 60.3% - KRT6A 78.0% - SFTPC £ 5 XX T 0.0% - NAPSA 0.3% -
NKX2-11.1%

FRESH: 2]



Cluster 1 — Epithelial compartment (squamous programme; subtype withheld)

(a) cluster 1 n=4,936 bins (b) UPK1B — 89% of cluster 1 (c) PARL — 85% of cluster 1 (d) FXYD3 — 93% of cluster 1
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(a) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three mast discriminating genes on the same coordinates; colour i
gene is detected

Fig.6 75 X% 1 (ERKE. RFLRTOTSL (BTE2ATRE)) ORBEAR. (a) BOHiAH ETDOHZKY
SREDAE (MOBRMIZKE). (b-d) N EUBBEFOR—EFELTORR, KRHELOBDRIZ. HEX
VS RZDBAD S 5T DEGFMRHEENIEIEZ R,

v Cluster 2: 2 &0

CellTypist® & U'DecoupleRICEBY—H—IT U U v F XY MEHIFVWTNE, CDTS5RAE
ZPlasmacellse¥|ELTco N—H—T—FR—XTH, MIICHEMEIREMN AR ST
MZB1. JCHAIN. IGHG1. IGHM 3R ¥ DawEiGREs 07 ) ¥ BEEREFHIHARICHKIR
L. B/EEME/NFILD A OT7131.269. X=R1F0.000THo7ce UENDS. KT FTRXEZH
Biift e L7

AU ZZARIZIE. [HVZZX4A11 B3EY) t LTHBEThTULWaIgMBRUOFEMRELRE L
fco MY AR ZERIEBR L TEREZRLICEGFIISELFOATHD. TDSE3ER
FIIBEITOTIDTAVZA TOEVERBL T\, Do, IgMEBAL L IgGED
EWFRI L TCHRREDIRR CIFE . REMRERAD 7 1Y 21 THEOEWVWE L THK->
Teo Fig. TICAIE CHFHEEGFZTR T,

CELLTYPIST Plasma cells - DECOUPLER Plasma cells

RN —H—BEFE REMROSR IO 5L %E /07 ) VEEF (MZB1, JCHAIN, IGHGL,
IGHM)

IGHME LTZIHO S XZ 11 DE>D 100% (75 XA 213 19.8%) - JCHAIN 100% (71.3%)
IGHG1 72.7% (96.7%) - b_plasma panelz1.269, =¥ D= 1.269
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Cluster 2 — Plasma cells

(a) cluster 2 n=1,501 bins (b) MZB1 — 83% of cluster 2 (c) XBP1 — 89% of cluster 2 (d) SSR4 — 83% of cluster 2
s L 7 A R
=y £ @ 4 el < 2.
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i .
(a) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three most discriminating genes on the same coordinates; colour i: hare of this cluster's bins in which the

gene is detected

Fig. 705 x%2 (WWEMI) ORFFAR. (a) BOHIAH ETODHEZY SR 2DMUE (OHEMIFKE), (b-d)
BN EABEGCFOE—EELTOXRR, KRHLOBARIZ. HZIFXZOBEADS 5 £ DERFHIRE
SNhicBGZ TR Y,

v Cluster 3: B8R w77 7—>

CellTypistid Z D2 5 X 2 %ZMonocyte-derived Mph. DecoupleRICLBDNY—H—IT ) v F
X hMETiEMacrophagesC HJE L. METEBER X707 7 —JRM WS HT—HL
7o CD68. LYZ. ITGAM. CD14. C1QA[4|HD'5 R 2 BHRN—N—/N\KRIL THHEBELRJF
ILHMES N, X O7132.642. K=10.093. E1F2.549 . KDBEIDHFTHRICKEh o7
MUEDS. RIS XA2Z2BHR /X707 77—l

BH. WYZIZET S RED62~9T%DE Y TREINTHE D, AEMTIILYZEIMTERRZ
#AT B LIIETERL, SEOHFEIFLYZERTIZ AL LEBOV—H—ELFHEEEDHE
WICED <, Fig. 8 ICIBLIFHELCFZTR T,

CELLTYPIST Monocyte-derived Mph - DECOUPLER Macrophages
XFENIY—N—EGFE Y707 7 - DRI EMIEDERIRF (CD68, C1QA, CD14, ITGAM)

myeloid panel z2.642. X 0.093. Z2.549 - n1,233 > (10.6%) - LYZ CDHEMBTIIIBERER
720\ £S5 AZTE YD 62~97% ICHEH
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Cluster 3 — Myeloid / macrophages

(a) cluster 3 n=1,233 bins (b) CD74 — 99% of cluster 3 (c) IFI30 — 93% of cluster 3 (d) CYBB — 79% of cluster 3
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' vithin the embedding, all other units in grey. (b-d) expression of its three most discriminating genes on the same coordinates; colour is log-normalised ssion, and the is the share of this cluster's bins in which the

Fig.8 7543 (BHER Y707 7—>) OXEBRMR, (a) BORAALTOHEZI SXAZDMWUE (fthDEA
FIKE) o (b-d) #AH LMIBBETFOR—EZELTORKE, SRELOBSERIE. HEIFXZOEUDS5E
DEEFHIEHINIZEIEER T,

v Cluster 4: #Ri#ZF il HERXE (U741 7RE)

CellTypistid Z Do 5 X R % Peribronchial fibroblasts. DecoupleRIC&BNY—H—T > 1) w
F X > MMEWTIEFibroblastsC ¥IFE L. W NBIEMIFMARRY%Z Z#F L 7o COL1AL,
COL1A2. DCN. PDGFRB [4]h'5 7% 2 RS, B —H—/N\XRIILTHREEGR> T FIL
HESN. XO7152.658. KmIF-0.193. ZE(F2.851TdhHo7ce UEND. KT FTARZHE
MR, Bl LT,

—hH. BTRATIZOVWTUE T S AR EARDIERDNSRE LGN o Tce R AUV SRXK
DEAIR—N—%T—EAR—IABET DI . REMISESMI (1.962) THDO. HBRE
BT T R4 T2 EDFEFFHRATIEHICIFZ LD o

oo KO SRXZTIFEMTEEGERFMEYICEEIN TV COl ik, 5 XF1T
EMTIRREEZZIFT DT FIDNZ LW WSHERD. BARZBHFRRICLZBREFRR TIEA
WCZRLTWS, 385, EMTEES I FILIEERT -2 ETHRERIEETHD. £DE
BHRIFEEXE TG MEXETHD LBRTET S, Fig. 9 ICUEBE CHHELFZETR T,

CELLTYPIST Peribronchial fibroblasts - bECOUPLER Fibroblasts
TRINEY—N—E&CFEEEEIS—7 > BB DHREIRF (COL1AL COL1A2, DCN, PDGFRB)

fibroblast_stromal panel z2.658. s -0.193. Z2.851-n1,284 E> (11.0%) - COL1Al BJRT
IXBREIF-BV, 29 XA TE VD 36~99% ICH&H
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Cluster 4 — Fibroblast / stromal compartment (subtype withheld)

(a) cluster 4 n=1,284 bins (b) COL1A2 — 99% of cluster 4 (c) COL3A1 — 100% of cluster 4 (d) COL1A1 — 99% of cluster 4
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(a) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three mast discriminating genes on the same coordinates; colour is log i ssion, and the f is the share of this cluster's bins in which the
gene is detected

Fig.9 7 5 2% 4 (igtFiiie  BMEXE (W7217RFRE)) OXFEAR. (a) BOHAALETDYHZI S ZXEZD
fuE (OBAIIKE)o (b-d) ¥R LUIBEFOR—ERELTORR, ERHLOBARG. HHKIFXL
DEMUD S5 ZDBEFHREENIEEZ R,

v Cluster 5: ;JB&J UNZREMH (T8I, BHEFRE)

CellTypistid DU S X X% CD4T cells. DecoupleRICEBT—HAH—T V) vF XY FMERIZ
Tcellse ¥ L7, CD3D. CD3E. CD3G. CD2 [5]h'5aBTRIIV—H—/RILIFVLWFNnH
DI SRRZEDEL. NRILZXOT7132.928. X=130.654TH > 1o

—H. CDYUZAATIIBHIEY—H—THBMS4AL (26.7%) X CDT9A (25.5%) . THH

<Y —/H—THBCD3D (27.5%) CREEEDIETHEREIN. 25 umBEA D E »IZIETHIRE
CBHIREABERICE ENS 37, THIIROANSRZIEMEIEAHBIT. KIS XRZ=Z Y

NEKEEER B LT, Lich > T, BT 2CO8MEMDEIGICDOVTH. DEHITHERET

3. TOUYNKEEEADEE > ThD, Fig. 10 ICUB C FHETFE TR T,

CELLTYPIST CD4 T cells - DECOUPLER T cells

I INY—H—ECFE: THRZEHESAE A T Mg &EEF (CD3D, CD3E, CD3G, CD2, TRAC) ;A
—E > THEH INS B RYEGF (MS4A1, CDT9A)

CD3D E>® 27.5% - CD3E 24.4% - CD3G 10.7% - CD2 48.2% - PTPRC 28.6% - MS4A1 26.7% -
CD79A 25.5% - CD8A 13.9%, 12 V7 XA ZHDim:EE (Y5 X X(F 1.3~4.3%)
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Cluster 5 — Mixed lymphoid (T-dominant, B present)

(a) cluster 5 n=1,362 bins (b) TRAC — 73% of cluster 5 (c) TRBC2 — 65% of cluster 5 (d) B2M — 98% of cluster 5
S H - .
-» _ - : »
e - Te o = 9

2 L3
i t
(a) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three mast discriminating genes on the same coordinates; colour is log ssion, and the is the share of this cluster's bins in which the

gene is detected

Fig.10 75 2X%& 5 GREY Y N\REH (TEAL. BHEFE)) OEEFEAR. () BDRAALETDHZI ZXZD
fIE (OBALISKE). (b-d) ¥RHLLSEGFOR—EFELTORR, ERELOBOERIE. HZI XL
DEMUD S5 ZDBEFHIREENIEEZR I,

v Cluster 6: REXZILE TR, RBBRE
CellTypistid Z DU 5 X% % SMG serous (bronchial). DecoupleRICLB~NY—H—IT> v F
X > MME#riELuminal epithelial cells e #I%E L 7z

KU SRR TIE. BOWICEEES B3AZGP1. PIGR. ZG16B. LTF. BPIFB1. MUC5B [6]h%F
HMHICKELTED, 6EGFIRNTTHDISREEARE LEl>Tce TREDRRFICED
IRV SR ERESZHBETIROBRBEE G LI, 77 X206LU8LrHICRES
EE w18 T %o Fig. 11 ICIB R HELTFET T

CELLTYPIST SMG serous (bronchial) - DECOUPLER Luminal epithelial cells
T INTY—H—BCFE: [UERETIRODWEY) (AZGP1, PIGR, ZG16B, LTF, BPIFB1, MUC5B)

AZGP1 E>®D 90.9% (fthy 5 XA Di;xAIE31.1%) - PIGR93.1% (17.4%) - ZG16B
61.4% (5.8%) - LTF65.8% (23.8%) - BPIFB189.7% (40.4%) - MUC5B82.1% (33.9%)

¥R SRR [6]

Cluster 6 — Bronchial submucosal gland (serous acinus)

(a) cluster 6 n=319 bins (b) AZGP1 — 91% of cluster 6 (c) PIGR — 93% of cluster 6 (d) TCN1 — 77% of cluster 6
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(2) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three mast discriminating genes on the same coordinates; colour is log ssion, and the is the share of this cluster's bins in which the

gene is detected

Fig. 11 75242 6 ([UESMRTIR. RKRE) OXEBFAR. (a) BHIAH L TOHEZKI X XDMUE (DB
fiLiZk®) o (b-d) ¥BALAUBBEFOE—ERFLTOHE, FRHLOBDXRIF. HEITAZDEUDSH
ETOBICFHIRESNIEIEZT T,



v Cluster 7: AR

CellTypistid C Do 5 X2 & EC venous systemic. DecoupleRICKBDN—H—TIT V) wF X
kfEfTiZEndothelial cells HJE L. WINDHAERRIZZFF LT PECAM1. VWF. CLDN5
(4D 5 B BARY—H—N\RIILTHHREBELS T FILAMESN. X 7133.013. KRl
0.305. #E(32.708X. APDEIDRTHIFICKE D o7ce UENS. KIS XX ZRK LB
L7

—%5. CellTypistDBIRT — R IEEFHT k52 TH B0, DERMELHBRRL VWS Y
IR TETIHFALEA 5T, Fig. 12 1B L SHBEFE T T,

CELLTYPIST ECvenous systemic - DECOUPLER Endothelial cells
FRINY—H—EGFE: NEOMIEMEES & Weibel-Palade ADi&E=F (PECAM1, VWF, CLDN5)

endothelial panel z3.013. Xtz 0.305. % 2.708 - n429 £~ (3.7%)
TR SR [4]

Cluster 7 — Endothelium

(a) cluster 7 n=429 bins (b) AQP1 — 68% of cluster 7 (c) VIM — 98% of cluster 7 (d) ENG — 79% of cluster 7
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(a) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three most discriminating genes on the same coordinates; colour is log-normalised ssion, and the is the share of this cluster's bins in which the
el g

Fig. 1205247 (W) ORFFAR. (a)BOHIAA ETOEHZY SREDMAUE (MOBEAIIIKE), (b-d) 5
HEUJBEFOR—EFLTORR, ERELOBAERIE. HHXISAXDBEMUD S5 ZOEEGFHIRETH
C%Ué%ﬂ__\jo

v Cluster 8: X B#lfg, [ESZHEIR

CellTypistid Z Do 5 XX & Adventitial fibroblasts. DecoupleRICLZY—H—IT v F X
> hM#ETIEFibroblastsC HJFE L 7eh. WETNHERI TR RZDERELIF—HL BN Tz TN
& BR7 M S RCHEMRED Y ZADZTENTH ST, SESIFHEMEBE LWSHEZIRE
BWIEICERLTWREEZR 5N %,

FEEBICEEY 5ACAN. COL2A1. COL9A3. HAPLN1. COMP. CHAD. CYTL1l. SOX9[7]
EWITNBERISAFTRDBSETE LTV INSORBRICEDE. KT SXXZTER
it lico V3 AR0ELV6L CHIC. IEZEZIBNT 5 EBRBBMO TH S, Fig.
13 B C B F 2 R Yo

CELLTYPIST Adventitial fibroblasts - bECOUPLER Fibroblasts



FEINIY—H—EBETFE NBEOMENRE  ZDEERF (ACAN, COL2A1, COL9A3, HAPLN1, COMP,
CHAD, CYTL1, SOX9)

ACAN E>®D 73.2% (B S XAZDEw&EKIE4.2%) - CHAD 76.6% (9.7%) - COL2A149.8% (5.6%)
- COL9A3 37.0% (1.9%) - HAPLN145.1% (2.0%) - COMP65.1% (21.5%) - SOX9
27.7% (16.6%)

FRESTHR: [7]

Cluster 8 — Chondrocytes / bronchial cartilage plate

(a) cluster 8 n=235 bins (b) ECRG4 — 86% of cluster 8 (c) PRELP — 88% of cluster 8 (d) CLU — 97% of cluster 8
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(a) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three mast discriminating genes on the same coordinates; colour is log-normalis ssion, and the is the share of this cluster's bins in which the
gene is detected

Fig. 1375248 (REHME SEXRER) OEEFEFAR. () BDAHLETOHZI SXZDMUE (fthDES
FKE) o (b-d) ¥R LABBEFOE—EFELTORIR, FRHELOBOXRIZ. HXISXZDEUDSEE
DEBRIGEFMNMEHINIEIEGZR T,

v Cluster 9: iz E MBI HHAR

CellTypistid Z DY 5 X 2 & Plasmacytoid DCs. DecoupleRIC&BNY—H—TIT V) v FX>
fEtriEPlasmacytoid dendritic cells€ IE L. ¥—H— T —EZRX—XATHREEKICH B
B R L R > T,

—7. BETETER LIRENRILICIZERERDO I 5 AN ENTULERL, TDTH.
NZIILZRATIFREAMTH0.262. R=H0.203. EH0.059/NhE <. COFBERIFKE/NRIL
LCWFET%77X73‘?¥T—L7§:L\C EZRIRLTWVWS, £Z T MAICIIRKENRILTIER

. WEMRERENIRERDO Y —7—Téh S CLECACL LILRAA [S]DFEIBZRAW. ULEh 5.
$7 T AR = R E MR ENARNRE & anda L 7o

B, MREEEENRILICEENSZGCIMBIE) YNRI F AR TIFHBL KTV SR TROEIE
F_L«_@Hj*n 88.9% D E /—twu\&b bNntco F|g 14 Lu_'f_L% tﬁ@lﬂ'fK?%Ta—o

CELLTYPIST Plasmacytoid DCs - DECOUPLER Plasmacytoid dendritic cells
XFINY—h—BaFE: REMRREIRBROZ S (CLECAC, LILRA4)

n1l7 > (1.0%) - compartment panelEE;'iJ:t‘ZO 262\ R 0.203. 2 0.059, fRFEHED/SRIL
ICpDC IS ABEFELRL - GZMB E > D 88.9%, T—2 1Y LA TORSE
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Cluster 9 — Plasmacytoid dendritic cells

S

(a) cluster 9 n=117 bins (b) CLECAC — 85% of cluster 9 (c) GZMB — 89% of cluster 9 (d) MPEG1 — 91% of cluster 9
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(a) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three mast discriminating genes on the same coordinates; colour is log-normalised ssion, and the is the share of this cluster's bins in which the
gene is detected

Fig. 14 V5 X% 9 (REBMEAKERMER) ORFAR. (a) BHIAHLETOHZKI SAXDAE (thDBAIIZK
&)o (b-d) ¥BN LABBEFOR—ERLTORE, KRHLOBDXRIZ. HZISXZOBMAD S5 EDE
EFIRESNIEIEZ R,

v Cluster 10: ¥ X MRS

CellTypistidZ DU 5 X X% Mast cells. DecoupleRICEZT—H—IT U vF XY MMERIZ
Fibroblastse ¥JEE L. MEBEDERIF—HBLBH o7fce TOLKSI2DDEFTTRERABDZHIEDLE
Bnéﬁ:o

AKYUSAZATlIE. YR MARROBR 707 7—tEH L URBIKTHSCPA3. KIT. MS4A2[8]
HHFEMIICHEIEL. WINDRRDI A2 Z1IMTULE LB >7ce TNHEDORIFICEDIE, K
VSRR MR LT, B, KRNATI MM 72— t’TZ%Z»TPSABlcT-S
KUTPSB2iE. SEIAIE SNIFHEZEBICEENTUVAD o/, BETIFHR S KAE
LTS,

AU T RARI52E > THEBEIN. 100E > LTHRELILHRETRE TE S, Fig. 15 ICAIE
BTG TFZ R

CELLTYPIST Mastcells - DECOUPLER Fibroblasts

TEHINEY—H—BEFE: YA MIBEOEN TO7 77— E SA1K (CPA3, KIT, MS4A2, TPSAB1,”
TPSB2 IR AITE)

CPA3E > D 98.1% (hoSXADEKIZ4.6%) - KIT84.6% (6.9%) - MS4A280.8% (1.8%) - n
52> (0.45%), #RETR%Z TFEIS
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Cluster 10 — Mast cells
(a) cluster 10 n=52 bins (b) CPA3 — 98% of cluster 10 (c) KIT — 85% of cluster 10 (d) HDC — 85% of cluster 10

1.75

(a) position of the cluster within the embedding, all other units in grey. (b-d) expression of its three mast discriminating genes on the same coordinates; colour is log ssion, and the is the share of this cluster's bins in which the
gene is detected

Fig. 1575 X% 10 (¥R hEfE) OFEIRFAR. (a) BORAALTOHZI SXAXDOMWUE (BORMIIIKE),
(b-d) ¥H EAIBBIEF DR —EFRELTORR, ERELOBORIE. HZI X XOBMUDS 52 DEGRF
MRESNEIEZT T,

EERDEIDHT%Z Fig. 16 ICKIET B, BTV SR Y DKEERFzR—# EICEBEEL TED. B
2R ZBELTRIDIATORERZLERTE S,

colour = mean expression (z across clusters) - size = fraction of bins expressing
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Fig. 16 LSCOFRR DSHE, 1TIIR I T XL, FIBENZRHBOTEELF THB. BIZISAXBETHRENL LT
BR[ETHD., 2URTERRROEGCFIEFZEELEV. ROKE S IFHXECFHIRESNICEUOEEGZR
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KREETIE. ERXKEICOVWT, OREME - 1858 - A8 - EMTEROAREDFET S
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TW3, £IT. ERKE (4,936E >, HBE2AD42.2%) OHEHMHLTBIS XX >
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BEICBEITZENRILOREREZRLTWVWS,

WRktk, AREDS 5. BREALE VR ZTE2DIIEEMREKOATH S, EEMIAEkIZT4
E>T. ERKBEDLS%Z 6. M LIcERC LToB LT, —7. &5 - AfeE -
EMTERIFBAREGERE LTHREL BN o e, ENTNICE I B EVHZERERT ST
IETERL,

CDIREICOVWTHRESZDIE. 100H T IS A2 Z2RmbamWVWRAAT7Z R LIENRILICEID S
TIBEDRHETHD. TORER. 1EHEME2,708E > (54.9%). A1LEI1,340E > (27.1%).

EMT#k814E > (16.5%) &% o7ce el CNIEBR T TV S RARZB@EMNICKR EMD/VF
IABIDETHERTHD. ZOREBICHZMIEBZTRITHDTIFEV, ED/NRILICHEA

BICEBMLABAWH I IS AZTH>TH, REMONARILICIERTEIDE TSNS, EMTERIC
PEINIBUEVIFZOARBFTHD. BBTEEL SIS REICIF EROEMTIREZR KL
T=bDTIERH o7,

BE L oD, EHRNAAED. 4REDS 5. M LI-ERY L ToE L -0 IFEEMZ
BROATH>Tco BEEMIMRKIGNFBERE—H T OS2 LTHO EERBENSHEEL.
ERICHRELREEEL INTH I LTz, —F. BiEk - ALE - EMTERD > J FI)LIE&
HTE3HDD. PAELGEERISHER LABH o7 Fig. 1TD(c)~(e)ICRT DI FHED
HTOSRALITTERLEHERTEDTIF AR BHET3EH-DT TV S RRICEILN>TE
BRITREENEIL LTV, Lich 2T TNSIREILIHT L 7-MRERTIZAR <. ERK
BRISERICATR TS TOT T LE LTS, COBWIEBTEDHEETHD. BEERLIE
HTHNIFIER LTHETET3—A. ERNARKEIEIRO70REL L TFHET 34BN
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BB TF. BREBICOVWTLERXKEDRD t ORFEENZTV. FBrIICEERELIEY—7
—NXIIICEEN, D OREEEZF/ L LILBLGFIRIUATOEED TH o7,
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o 1EIE{%E — PCNA. BIRC5. STMN1. CENPF. UBE2C. TOP2A. CCNB1 (8E=FHT&E
F)

o (LA — CSTA. KRT6A. KRT13. SPRR1B. SPRR3. IVL. KRT16 (9&EEFHTEEF-
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e EMT %k — FN1, MMP2, VIM (10E=FH3EREF)

EMT#RIZAREDF TEEDIY—H—NRILED—BAREHIF< . BEZEB L FNL.
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IWIEEREVICERBLTWERD o7,

Fig. 17 kFEE D 4 KEBICH T 2 LERREDEZE, (a) LEXKED 10TV 524%. ENEhRLEHEAT
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DE>TERETIN. CTLAAB K UTIGITIETreg/NRILEIRENRILOBAHICEEND. LIH
ST, BIERINIREESJFHIILZCD8THIRRDAICREIE S Z CIEFTERL,

ERICRELCBEEZ /L TVWAVRE, TOBR, AEIATIE. UYNERXKEZ M
ZE1IC. CDSALEHEINZEVDEGICDOVWT25%EBEE Y LTHREL TLW:, RAMEIE
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(a) CDBA (b) T lineage (¢) cytotoxic (d) exhausted (e) CD8A+ bins (n=189, 13.9% of the
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Fig. 18 fFEE D CD8 ICAAT AW 5 U Y NKXKED[EE., (a-d) REIBHDEAELETO CD8A. T RN
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