340 FE PR B ER 2 2019487 A% 43 %55 4 Int J Radiat Med Nucl Med, July 2019, Vol.43, No.4

SRR -
JRUSSS 1 Mt 4 07 /0 B, R 309 3 S5 7K1 e I 12
FE AR ST

B L ER XE' mAY xE HMAES BEHE AR
Aok AR

' AZAURAERMNBA, SN 510510; PREEEFL TS, Hiat
691205 * LA iE K F EF MBI FERAAZH 200127; ' H o BEAKF
ETAFBEAHESFZR, JTMNS510515; “HFEHRXEHFTERXTA, T
M 510515; ‘EFHFREFEFZHRARBHESZHLA, LK 100850
@14 AR, Email: czhou.rob@gmail.com

17 }*}f“

\_‘

(WE] BH WA X G2 M/ B E 9 22 5 3 ROF 3R T oK b, #5
IS BB PE 45 (RILD WA LR B . ik 8 JEi CS7TBL6 MEME/NR 96 H, X 514k
B BRG Ay 3 (12 H/dl): RPRRALCRIEZ MG, SR EH (MD 4, 10 Gy SRR IEE).
R B2 (HD 20, 20 Gy SRR BRI, 42 60 HA32h 5 AT X Sk A ST s B il it fe g . R
S IR R0 B RN U ZH U051 T RNA R A2 s R R 3R 505, 1 ROIE S Stk 4 7
FER R R, SRR AR B Rk K A TR S HCF A, X HD /RN E
IR HEAT B AMA I A= W2 DI e SE P AR B 42 50 MT o R FH 2 S DL i A 50 D 1 a4 7 201 [ ik PRl 2
RZES IR, RGN EEIR AT 2 208 ST EAR A SRR R ORI R B R, 455 MD 4
1 HD 2H/INER BRI 5 I 20 4V S A 24 2, R0 6 1) RILL 25 R 3RIA B 539 41>, Hh 2 R&E W
W S AR Phida3 . Fgg. Kngl( FIHIEE) R Pprb. KitC N IHEERE), B6EEHE X H4% 0
YIRS S B S5 RAESE, 3 4> Ry HE DI BB X 270 et 38 T 2Rk B 5 2 AT R B R 0 B ) ek
P T AR o b W3 PR () 32 8 el VA R R0 5 R B A (7=11.66, R*=0.88); T JHELIA W%
K SR B BRI RAE T (R=—-0.95, R*=0.89), FEFERESITLEEGR, FRHIERFE
T pS3 MR T . AT R RN SR YA R, R R R T A R R A
i, &8 LMIEN Phida3. Fgg. Kngl 5 TNVRHEER Piprb . Kit FIVE %W RILI > E 2
FERE AL EAR Y, O B USRI R -5 50 5 57 47 FH DG i P2 i i PR EEA,

(k@A) X Gk, BRI UM ; st ; AMbrEy

ELWH: BXRAKRPERS(81703166)

DOI: 10.3760/cma.j.issn.1673—4114.2019.04.008

Transcriptional investigation of biomarkers for late radiation-induced lung toxicity in mice

Zhou Zhaomingl, Ma Sicongz, Wen Lei’, Cheng Jie’, Liu Hao®, Chen Longhuaj, Zhou Meijuan",
Zhou Pingkunﬁ, Cai Linbo', Zhou Cheng'

'Department of Oncology, Guangdong Sanjiu Brain Hospital, DGuangzhou 510510, China, *Germany
Cancer Research Center, Heidelberg 69120, Germany, *Department of Gynecology and Obsterics, the
affiliated Renji Hospital of Shanghai Jiaotong University, Shanghai 200127, China; ‘Department of
Radiation Medicine, School of Public Health, Southern Medical University, Guangzhou 510515,
China, *Department of Radiation Oncology, Nanfang Hospital, Southern Medical University,
Guangzhou 510515, China; *Institute of Radiation Medicine, Academy of Military Medical Sciences,
Beijing 100850, China

Corresponding author: Zhou Cheng, Email: czhou.rob@gmail.com


mailto:czhou.rob@gmail.com
http://dx.doi.org/10.3760/cma.j.issn.1673-4114.2019.04.008
mailto:czhou.rob@gmail.com

FE PR B ER 2T 201947 A% 43 %45 4 Int J Radiat Med Nucl Med, July 2019, Vol.43, No.4

[ Abstract] Objective

exposure and to explore the potential gene markers at transcriptome levels of radiation-induced lung

To investigate differentially regulated genes after whole thoracic X-ray

injury (RILI) at transcriptome levels in mice. Methods A total of 96 C57BL6 female mice aged 8
weeks were divided into three groups by single X-ray irradiation, namely. control group (no
irradiation), medium dose group (MD group, 10 Gy single irradiation), and high dose group (HD group,
20 Gy single irradiation). Whole thoracic X-ray irradiation was delivered to the remaining 60 mice with
a wide range of doses and fractionations. Whole genome expression chips were used in the detection of
RNA in mouse lung tissues and gene expression data were converted by the R language software.
Classical Bayesian test was used in exploring differentially expressed genes between groups. The
expression levels of key genes were validated and mathematically analyzed, and gene ontology
biological function enrichment analysis was performed. The correlation degree between two groups
with independent data was analyzed by regression model (correlation coefficient is R*). Results

According to medium vs. high dose irradiations, the differentially regulated genes(539 genes) were
selected. Then, the top five most significant genes were identified, namely, Phlda3, Fgg, Kngl (up-
regulated genes) and Prprb, Kit (down-regulated genes). Dose escalation studies confirmed that the
transcriptional status of the five gene signatures correlated well with radiation doses. The expression
levels of the three up-regulated genes increased with the boost of X-ray dose (logistic regression model
x=11.66, R*=0.88); whereas the expression levels of the two down-regulated genes decreased with the
boost in X-ray dose (linear regression R=—0.95, R’=0.89). Gene set enrichment analysis revealed that
up-regulated genes were associated with p53 signaling and innate immune response; whereas the down-
regulated genes were enriched in biological processes, such as cell metabolism and lung development.
Conclusions  Up-regulated genes Phlda3, Fgg, Kngl, as well as the down-regulated genes, Ptprb and
Kit, can be used as potential genetic markers to indicate the severity of RILI. This finding sheds light
on the mechanism involved in the radiation protection evidenced by mRNA biomarkers.
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