(4

0y

Background & Significance Hp+KRAS+ mice have severe Muc4 expression may represent terminal
Gastric cancer is the fifth most common cancer and fourth-leading cause  jnflammation marked by T cell infiltration  differentiation of variant pit cells
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of cancer deaths worldwide. More than 80% of gastric cancer Is " 0 "0~ L quantitation of staining and flow cytometry to  RNA velocity analysis was performed on the scRNA-seq data.

?;g;ﬁl;:czgi tﬁaﬁct(;rpazr%lar:zctﬁngg\tgrHtelilg osbaecéﬁircp r}:gcr:lh(gfi) gma( Sl:))atclzqtreorhura profile gastric inflammation in Hp +/-, KRAS +/- mice. RNA velocity predicts cellular state progression by comparing
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which Hp infection leads to cancer are not fully understood.
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§ 1x1o7, B) Tcells  Zaxq040 OV THI7 mRNA within a cell. The resulting vectors can indicate cellular
L . 5 =~ xi0sd o 4 differentiation, maturation and/or proliferation.
Hp does not cause cancer in wild-type mice for unknown reasons, so 2 1x108- L BT o8
mouse models use additional perturbations like oncogene expression E & O 1x102- s 4 14 A RNA velocity B
and/or chemical carcinogens. In Mist1-Kras mice, tamoxifen induces &> 1x10°- e T’ . :/, %}\\\ S Muc4
expression of a constitutively active Kras allele in the gastric chief cells. s E M o e b %1 0 Ll %1 o0 - 'V . /.,%ﬁif | § 33
— — . . — #H 1% ry +H X T T b : ?/ 7 x N\\ 5t ol - =
Mouse Model of Hp-Driven A) IHC showed inflammation at =\ ZRo- + S 1 7 @RsD T ;i gL KH*:~;::::7 ;
Analysis: 12 weeks in Hp+KRAS+ mice. - " v w rbtst g a;s;;f/o :
Gastric Preneoplastic Progression Scale bars 100 um. DAPI blue, 2Zix10¢q D) TH!  24xi0s, E)PD-14 AR AR T
Day 1: Days 2-4. 2-12 |ressssssiie et  CD3 green, CD4 yellow, CD8a [~ = 103 e SR J ; ;: - glﬁ
Infection KRAS Induction Weeks - - pink, FOXP3 orange, PD-1 red, % 4xqg3. R » RSN 4 B
Mist1-Kras TMX _, Hp*KRAS+ Fipiters + oylokines | F4/g0 purple, MHC class Il aqua, £ |, .. % ©,.0.] . % Ryl % g
mefapfaﬁfa & fixatlon and Sectlonlng CD163 Whlte B'E) FIOW + 1%102- _s__i: N 'Ié o ® : : k k ; :k tN 1
inflammation for histology, IHC, ISH| cytometry was performed at 12 a o R1x101] ~ 1o -x el 1—» 0
sham Hp+KRAS- .. weeks to detect the # of indicated < >3 & B C p D oiic Mucs
inflammation therapies RT-PCR T cell types per stomach lamina q¢1><1%) —T— T §1x19{°--'r° ——1 @ 16+ reg
ropria preparation. ST 1 - r 3 = ek ok
TN{X IHEE{%ESS ’7?0{;/( & Hgégg;?; flow cytometry Propie prep RAS RAS %
aclive " 2104
in chief cells sham h;ﬁ;’;lﬂ;‘m single-cell RNA-seq HQ"'KRAS"‘ mice have an eXQanded )
| u n C __
population of Muc4-expressing pit cells 3 5-
" " " - . . - ab)
Sustalned Hp |nfeCt|0n promOteS preneoplastlc To understand gene expression changes in gastric cell types, | ;c}
. . . performed single cell RNA-sequencing (ScCRNA-seq). 1 0-l—E
progression in KRAS+ mice & K
. . . . . . 0 _ : - é s 4 + +
| used immunohistochemistry (IHC) with quantitation of staining, gene  A)UMAP  muscie m B) variant pit cells @\@‘ s P.(r?(;? ek aid ahe
expression profiling and tissue scoring by a veterinary pathologist to ~ gl serosa H Hp+KRAS+ . N . . .
g trate that Ho infection plus active KRAS exacerbates human reticdlocyte? fibroblasts A) RNA velocity was determined and the resulting vectors are overlaid
SN P P | pafietal = ¥ Woonis H Hp-krRAas+ ONto the central region of the gastric scRNA-seq UMAP, which comprises
disease phenotypes compared to Hp or KRAS alone. cmef B —— * progenitors (dark green), pit cells (light green), variant pit cells (teal), neck
O edtero- SR i atgl PIT ieigin: H Hp+kRAs- cells (pink), parietal cells (peach) and chief cells (purple). Vectors can
_ Hp-KRAS+ Hp+KRAS+%§ endocrine €43 prog . 'y g8 indicate cell differentiation, maturation and/or proliferation. B) The central
Disease Metric Hp+ |  Hp- ‘c | g __d H Hp-KRAS- region of the gastric UMAP is shown again, with Muc4-expressing cells
Parameter KRAS-KRAS+ Lo % el o et s e indicated in purple. The box outlines variant pit cells. C) Shown is
| Pathology scoring| - _ o pDC  T/ells - % of epithelial colls amphiregulin (Areg) expression in Muc4-positive and Muc4-negative
Parietal cells| H K. ATPase+ m Wi Hp+KRAS+ variant pit cells. ™, P < 0.0001, Mann-Whitney U test. D) Mice were
cells ) ] | | C)ISH . ‘p . ««- _treated with antibiotics (‘abx’) or vehicle (‘ctrl’) starting at six weeks and
CD44v9+ glands | None | ++ :!: cytafoxic T cells " L e euthanized at 12 weeks. The median Muc4 ISH score is shown.
Metaplasia | TFF3+ glands | None | +++ 1= -10 0 10 Hp-KRAS+ - ;:* 10x Visium Spatial Gene
MUC2+ glands | None + D) Gastric Muc4 E) Hp Loads Tt B A A AN : .
_ _ 4 | 108 Rl Pl Expression will be used
Dysplasia Pathology scoring| None | Mild |Moderate 0 £107 .. l% *{‘Qﬁ\ ﬁ; to invlesti.gate the spatial
TROP2+ glands | None + ++ 93 S 198 . ok TR G &\ % organization of Muc4-
Proliferation KI-67+ cells ++ ++ +++ :‘I':q S ko B ki 18 Y expressing variant pit cells
Inflammation | # of Immune cells ++ + ++4+ 2 2 ® 108 lit é‘ . E;;& ¥ g:?;, i in the gastric ep”:he“um
Variant scRNA-seq Rare | Rare | Many P : éw“ - ) B! * ¢4
pit cells MUC4+ glands | + + +++ S 01039 u & with Jeffery Williams,
5 3 B = Stephanie Weaver, and
E,:p - 1C,|.;2p m E 2 PR Cassie Sathers
Articles = Submit ~ About ~ KRAS+ + + + + + + + KRAS + + + 2 .
Time 2 6 12 2 6 121212  Time 12 12 12 . —

| _ | Acknowledgements

A) scRNA-seq was performed in +/- Hp, +/- KRAS mice and gastric cell Thi .
: : .. : : .. 4 antifi iIs work was supported by funding from the Fred Hutch
3Sustained Helicobacter pyloriinfection accelerates gastric dysplasia in a clusters were identitied by UMAP and manually annotated based on PAM-IRC and TDgpIRC VF)’/O' J ted by a C
mouse model gene expression. cDC & pDC, conventional & plasmacytoid dendritic - an - : IS supported by a Cancer

cells. B) Variant pit cells comprised the indicated proportions of epithelial : : .
cells at 12 weeks. C) ISH shows Muc4 (brown) at 12 weeks. Scale bars, Research Institute Irvington Postdoctoral Fellowship and was

I d I I I I I I I u " " I I - I —
Taarlf;e:ﬁizr;rrli.Iflgr-n;T:;ﬂI;:;iI;r{;{ie..]ul;qei:a[):t}sraul!i:rmandﬂERndnguez. Christina K Leverich, V Paul Kong, Jean S Campbell, Robert H Pierce, 100 pm D) Med|an MUC4 ISH score at 12 WeekS is Shown and # Of mice preV|OUSIy Supported by a Debble S Dream FOUﬂdatlon

per group is given in white. E) Hp titers at 12 weeks. Zeroes are plotted = AACR Gastric Cancer Research Fellowship, in memory of
Published 11 December 2020. DOI; 10.26308 (153.202000967 (M) Check for updates at the Ilmlt Of deteCtlon (1 OO CFU) E, AcagE1 A! AcagA Sa”y Mandel


mailto:vobrien@fredhutch.org

	Slide Number 1

