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Gene expression profiles in intestinal crypt and villus of mice after ionizing radiation
injury
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Abstract Objective  To investigate ionizing irradiation IR -induced overall changes of gene
expressions in small intestinal crypt and villus of mice by gene expression chip analysis and the characteristics
of genes relative to DNA damage repair and cell cycle regulation. Methods  Twenty male C57/BL6 mice
5-week-old and 20 to 22 g body weight were randomly grouped. Experimental groups were sacrificed at 4 8
and 24 h after a single dose of 12 Gy cobalt total body irradiation TBI  followed by the separation of crypt
and villus cells from small intestinal epithelium. Normal mice were taken as control. Dynamic changes of gene
expressions were elucidated by ¢cDNA expression microarray analysis. Upregulated and downregulated genes
were subjected to cluster analysis and the genes related with DNA damage repair and cell cycle were also
analyzed. Results  After IR treatment the genes that were upregulated or downregulated for more than
2-folds P <0.01 compared with control were grouped into different cell signal pathways by cluster analysis.
These pathways were mainly related with p53 MAPK apoptosis cell cycle and immune response P <0.05 .
Ranking by P value we found that p53 and MAPK pathways exhibited more significant up-regulation in the
crypt than those in the villus. Representative genes of different DNA repair pathways were up-regulated to
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certain extent

which was coincident with the change of cell cycle. The characteristics of gene expression

indicated high accurate homologous recombination nonhomologous end joining as well as nucleotide excision

repair were the main DNA repair ways in crypt repair however rapid but error prone repair mismatch repair

was predominant in the villus for gene integrity maintenance. Conclusion

is related to cell differentiation status
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IR-induced DNA damage response

and crypt cells are more sensitive to DNA damage.

ionizing radiation small intestinal epithelium DNA damage cell cycle signaling pathway
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X k22 X 4b 5 X-ray repair crossing complementing 5
XreeS FERMZRAIFREIN B E 2R EAER METH
PifA)E 4 ~24 h R BRREE HAHILZ T B 1240
PiJe XreeS (19 LRFEBE SR JUHAE 8 h AI24 h i FikoKF-T+
RO 25 A 55— 5 DNA B RAHSCHY LR Polk 78R
ST 24 h 14 R E W P <0.01

3 itig

F, B R A 1] S AN DNA 2542 W R 23 T i 35 405
JEHJE DNA XUBEIRT 2 X nl BEJE LA /e TR 52453
JERT- RN 2 — W b K 20 A 3 W1 64 AL
1 R EA TR T R R A Ll
TR AN I AR A5 230 v U T & HAT G o
DRER 2 B AR A Bevss MBI BEA
MU T LSS I WA IE S MIRE LY T
YRR A B RE R JRAFSE IR XA SR B B A0 A
R B AE ALY

REDWERE R 2 IR SR SXRAM I
2 IR B BOA 8 S LU J LR S i D)4
TOAHSG fU4E P53 MAPK 1451 QZIMIAHX 4
FEAAE Y Wit S5 58 B Qe SR ARG A 4545t
INTRIE S AR EEM T 4 B4 A2 R A5 I i
@A S 7 TRV AR RAR IR RIS BB
i RS —ORMIEIE 259 0 RNA 2 R0
SR QMRS WIS ERErE N BEIE
20 PO 8 < 1 . @ DNA i B AR G WA H R Ak
B AR A5 5k P EHET 45 R UEITE 2
IR Fi0i)e W bR A i B s sh i SR T il A
SR N G R S

pS3 MR IR T-AE B ORI SE BT UESE T i al
WFFE R B p53 REAE i & bR UE DNA 52 il A4 18 52 8
Bk oG AR A FE T AR AR E T X
WEAE pS3 M BB ALE  pS3 &2 5 A L A 19
T DNA ZAR AN IR AL A0 n]AE b T 4 i oy
AR AL SR e iRIBr R e @i
BAFRHMWTIR T 2E MIAE pS3 BRAIEAL T pS3 KA
A 2253 585 V2 SR SO 4 T B GRS S U
A B I I O 25K Y /N pS3 1Y
R SELABE 160 10 Sy 240 M A 356 DR 3 ok L DB &4 i ] 30
TEAMIAETE ° MAPK 58 B 5 400 9 7% PIAR ¢
AHIFE R IR B ARG pS3 Jl AR SCHE D R ikl
ARG B pS3 il e b RX IR i 2
AN T 0 TS S0 B A0 M AE LE RS 40 pS3

MAPK A6 145 55 Sk B dd 156 9 B 3 440 L 7 52 401
AR 50 B o i A O 1 A T i

DNA i 48 AR DCHE R BV F £ 220 S T 45
G0 DNA MBS iRie%F  TrpS3inpl Mgmt JE[H]
BIZHAPET: © TrpS3inpl %iAZ pS3 M3 A
A JRTIRRN ANRE RS RO N VR T R
 pS3 JE PR AIRRIL N Z — Trp53inpl FEFR 5 MLLE
Wz 3RGA BT 2 pS3 i % & 4% DNA
PR EZE N R Z — HREE N 2k 0
FERI Mgmt FER 4fd ) MGMT 2 1 E£# 25 DNA
BB B 0 B . ARSI E JL Base
Excision Repair BER 4£ Wl f& % Mismatch Repair
MMR  [A]ifd7E 52 DNA 23k b A48 AE T A A
A W DU TSR HAERE TRk 1
YETERR S T 2RIy AR B i 2 e E Tk
SE B AN TS T B A

DNA #i i i 245 L FJL2E OBER L)
Parp3 W0FE QK FrRIMIEE  Nucleotide Excision
Repair NER DA Ercel U3 G MMR Ll Pold3
Msh6 Pms . #E @R JH EHEE homologous re-
P Rad51 RARER @ [F] 5K b i
LI Xree5 AL
F HPHT = EEA O AR RN T HR
1 NHEJ 2 XU DNA B4 1) £ 2 ikte nl[Fm2 545
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