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Expression profiling and functional analysis of

Gasdermin (Gsdm) family genes in mouse intestinal

tract
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X NEDES

Gsdm/GSDM is a novel gene family consisting of structurally-related seven mouse genes and
four human genes. A member of this family, GsdmA3, is known to be the causative gene of a
mouse skin mutant Rim3, which exhibits epidermal hyperplasia, hyperkeratosis and abnormal
hair development. All members of the Gsdm/GSDM family are expressed predominantly in
epithelial cells of various different tissues including skin and gastrointestinal tract. Thus far,
expression patterns of GsdmA genes clustering in the mouse chromosome 11 have been well
analyzed, and it is revealed that they are expressed in skin and upper gastrointestinal tracts, such
as esophagus and stomach, in a tissue specific manner. The phenotypes of Rim3 and other
mutants of GsdmA3 have been well characterized. The results of these studies suggested that
function of the Gsdm/GSDM gene family is involved in regulation of proliferation and
differentiation of epithelial cells.

In mouse, other members of the Gsdm/GSDM family, GsdmC and GsdmD, are known
to be expressed in intestinal tracts, small intestine and colon, but information about their genome
structures and fine expression patterns is very limited. Moreover, functional analysis of the
GsdmC and GsdmD genes has been hampered by absence of available mutants.

In this study, first I carried our molecular cloning of a new GsdmC-related gene, and
analyzed fine genome structures of the GsdmC and GsdmD genes primarily by intensive search
for public genome databases. As a consequence, 1 found that four GsdmC genes are clustering in
the mouse chromosome 15, and GsdmD is linked to the GsdmC cluster. Second, I conducted
extensive analysis of expression profiling of the GsdmC and GsdmD genes by Northern blot,
quantitative PCR and in situ hybridization. The results clearly showed that the expression
patterns of these genes are highly tissue specific. Moreover, expression of each gene depends on
the cell position along proximal-distal axis of gastrointestinal tract. It was also notable that all
genes are expressed in differentiated cells but not in proliferating cells and stem cells, as is the
case with the GsdmA cluster genes.

Finally, I generated GsdmD-null mutant mice to elucidate function of this gene.
Surprisingly, the mutant mice showed no marked phenotype in the external appearance,
histology of the small intestine and the colon, and cell differentiation and proliferation in the
intestinal tract. However, I found that mortality of the mutant homozygotes is elevated after 5
months of age. Furthermore, mutant mice exposed to y-irradiation revealed to have defect in cell
proliferation and tissue recovering in the intestinal tract after injury. This result demonstrated that
GsdmD plays a role in homeostasis rather than development and morphogenesis of intestinal
tract. All results of this study showed that functions of the members of the Gsdm family are not

simple, but might be rather diverse depending on tissues. Taking account of the strictly restricted
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and differential expression patterns of each member of Gsdm gene family, they may play
differential functions depending on tissues that express specific member(s) of the Gsdm gene

family.
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B2 ICHAEE LERIE, MIREEE L. ZOROMBIED/INT > 22X D REEN
RT3, £, ERITBAFRSAMEREEL - HAEH» S ORBICTH L TONY 7 H#EE
EHEL, AHROEERZEZ —FEICHETHIEEZRD., ChE Tk, EEAKOMEIEE.
SALCBEOLARFICEAL T, BEEWN,. REEYMFRNFEZAVWTEZSOMHANKRINT
El, —h. HEEHESEBICEL TR, ToBENRLARBREBROEREEZLSNTNS
KHEOLLTEREAHABRZZSELTVWSDONREHRTH 5,

Gasdermin (Gsdm) family I, LEBEFREFTZEARALR TV Rim3ODFEREGFHE
RBEBICAEINEZHFHRERTHTHD, TNETOMENS Gsdm family X, 4 DD
subgroup. GsdmA, GsdmB, GsdmC, GsdmD " 5B I N, GsdmA 7 5 A5 —& T (D
72 B GsdmA3) T LEEMBOEME - 2MEICESBEES L. LRBERR - #HFEEBIcE
BB EHSoTNWEEEZILSNTWVWS, —K., MU Gsdm family ICBT % GsdmC,
GsdmD BETH LEERRK - #EEBICEERRIE2H> THWAETFRINEN, £
DN, BEAETDN TR 2.

F T, BHEIT. Gsdmfamily D ERBEER - HEBBOA NI LAZMAT S
EEEBNEL T RBIC GsdmC GsdmDE R DIZEL F DR EIT > 7. 1) HH Gsdm family
BETERRT D EHIC GsdmC, GsdmDBETDOT / LBEOHEN. RAKMNEZFE
L. 2) GsdmC, GsdmD B TFOFEMBERTFRENY— 5@ LE. 3) GsdmD
T IRIYOAEEEL., TORBEUEZHBN TS LICKY GsdmD BT DHERER
EfT-o 7z,

FOWMR. 1) B2/ Gsdmfamily B F & U T GsdmC4 BT 5 & HIT, GsdmC1,
Gsdm(C2, Gsdm(C3, GsdmC4BIETId. YU RXE 15 BLREBEASDDLETISAY— %
BRI BHIE, £z GsdmDBRETFIE. GsdmCELBF DR 156D3 MBI ZIEZHAL M
iIZL 7. 2) Northerniki. & PCR%. In situ hybridization #EZ AW HM LB EE T
RBEMITITED ., GedmC U T AF —BELWY GsdmDBETFIE. EIXCTHHELELET. k-
EALBEOMBEHICEE TSI EEHSMILE, 3) GsdmD /v 77 I KNI UR%E
ERL, TOMWZET>R2EZA, FHIEKLULT GsdmD /v 777 MY URRIEEICE
EFN. POER2y HBRETOTHEHEEE LRICB T2 0{LHE. MEHEMiE. 7R b—
VARREN NI EEHRSHIC L, RIT, /v I T IRIYTRARDWTHEHER#FEO
—DDHEETH2 EEBEGROMBESHEZRHANLLEIAS, TORAVERCEILTS
D, BICRERS y ARLVECEN LR TS EH&IC, ARHONEG EENREBL TN S
FEERHLE, COZENS. GsdmD BREFHELE LEORERR TR, EEE
HEFFHB I T B RN R I Nz,

LLEOHMREBRZEEDLBEHBEOEMH L., CNETHMEIAATH > GsdmC
IR —BEY GsdmD BHEFORBET Yy THEROCREANY - E0ERBEREER
ToEHIT, GsdmD BEFHHEAE LR OEEEMFFEBICEST2REZRLER
TRWVWENAMMEZF > TV, k. RERHZ RN L WIHLE L EIE® iR ST
RICEHO>TEERFVNDZRRALIEDBDODELTHMTE 5.
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