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Fig.1 Analysis of total RNA integrity

M: Total RNA extracted by Hela cell, 1-12 represent samples

A-0, B-0, C-0, A-0.75, B-0.75, C-0.75, A-2, B-2, C-2, A-6, B-6
and C-6, respectively
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Fig.2 Analysis of microarray scatterplot of irradiated peripheral blood

K1 MBERNEERREEFLE 27

Table 1 Number analysis of differential expression genes of blood samples after irradiation

0.75 Gy 2 Gy 6 Gy
Bl T B T FiA T
Up- Down- Up- Down- Up- Down-
regulation regulation regulation regulation regulation regulation
A 210 311 175 125 343 124
B 16 99 57 28 93 69
C 910 759 1353 1251 1264 992
H[R AR 7 0 12 1 16 3

Common change

2 MRS R RE o

Table 2  Analysis of common change genes of irradiated blood samples

#IE/ Gy P ID FR 2K AA5EL Ratio of change
Dose Gene ID Gene name EE#H Volunteer EE FrifEZE
A B C Average SD
0.75 NM 022767 ISG20L1 5.80 4.47 7.08 5.78 1.31
NM 078467 CDKNI1A 2.43 3.15 4.10 3.23 0.84
NM 014417 BBC3 343 2.66 3.13 3.08 0.39
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F2 (8
#IE/ Gy P ID FR 2K ABA5EL Ratio of change
Dose Gene ID Gene name LJE#F Volunteer “FEUE FrifE 22
A B C Average SD

NM 145751 TRAF4 2.81 2.33 3.97 3.04 0.84
NM 001252 TNFSF7 2.01 3.09 2.55 2.55 0.54
NM 016399 TRIAP1 2.82 2.45 2.36 2.54 0.25
NM 002392 MDM2 2.24 2.26 2.29 2.27 0.02

2 NM 022767 ISG20L1 5.86 5.42 9.24 6.84 2.09
NM 078467 CDKNI1A 3.27 5.91 8.25 5.81 2.49
NM 014417 BBC3 5.28 4.57 5.31 5.05 0.42
XM 293868 LOC345537 3.51 4.36 7.23 5.03 1.95
NM 145751 TRAF4 436 3.98 8.21 5.52 2.34
NM 001252 TNFSF7 2.41 344 3.39 3.08 0.58
NM 016399 TRIAP1 3.39 2.68 3.03 3.03 0.36
NM 003121 SPIB 5.12 3.20 5.92 4.75 1.40
NM 006502 POLH 2.29 2.30 3.37 2.65 0.62
NM 003811 TNFSF9 2.14 2.95 3.57 2.89 0.71
NM 001024677 LOC401296 2.32 2.21 2.55 2.36 0.17
AB107353 RKHDI1 2.32 2.38 2.42 2.37 0.05
NM 021966 TCL1A 0.32 0.46 0.27 0.35 0.10

6 NM 022767 ISG20L1 5.80 5.57 8.14 6.50 1.42
NM 078467 CDKNI1A 3.18 6.77 7.53 5.82 2.32
NM 014417 BBC3 7.00 5.40 3.70 5.37 1.65
XM 293868 LOC345537 2.34 5.14 5.98 4.49 1.91
NM 145751 TRAF4 3.01 472 4.80 4.18 1.01
NM 001252 TNFSF7 2.30 5.05 4.01 3.79 1.39
NM 016399 TRIAP1 426 3.08 3.24 3.53 0.64
NM 003121 SPIB 3.56 2.82 3.83 3.40 0.52
NM 006502 POLH 2.58 2.07 4.77 3.14 1.43
NM 002392 MDM2 2.59 2.60 3.55 291 0.55
NM 003811 TNFSF9 2.38 3.08 2.85 2.77 0.36
NM 020375 C12orf5 2.45 2.34 2.96 2.58 0.33
NM 001924 GADD45A 2.37 2.29 2.73 2.46 0.23
NM 000107 DDB2 2.03 2.25 2.27 2.18 0.13
NM 130761 MADCAMI1 2.12 2.14 2.16 2.14 0.02
NM 015920 RPS27L 2.00 2.04 2.36 2.13 0.20
NM 175870 LOC90925 0.50 0.32 0.25 0.36 0.13
NM 021602 CD79B 0.24 0.43 0.18 0.28 0.13
NM 021966 TCL1A 0.19 0.25 0.12 0.19 0.06

23 EFRREEEKRRKFEDH

B A BRI — I A AR A2 7 1 5 S AR A 1
Ktz —o AT 2 I B 2 Rl T R ) AR
JERAKTREAT 73 #r o FE G OLT,  FERLE ik 22
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PG E B PCR XK 2 mF 7, — AN BT 1A
FEH IR 2 . PRI MERGE 3 MAMA R KE
AN /ME 2 £, AT RAE AR S — . g
3 A7~ , BBC3.MDM2.CD79B.LOC90925. TNFSF7
A CDKNI1A &5 6 NMEFEA, 3 NAMEARJRAE 1 ok

EE I /MBS 2 £, PR IR RN IE S N
SR I > AR ED o Hox 15 AN EERA R A AT
—, A 2 FEEE T AT EN, 1SG20L1. TRAF4
AT TRIAP1 %5 3 NEFTE 0.75. 2 F1 6 Gy 3 M=
FRSS S 2 h 33 B9 2 DA ks LOC345537. POLH,
SPIB. TNFSF9 f TCL1A % 5 MNEEHTE 2 Al 6 Gy
HESR S 2 h 284k 2 £ DL E, Hodp TLC1A R 2 £,
HA 4 EF 2% Cl2orf5. DDB2. GADDA45A.
MADCAM! F1 RPS27L &5 F{XLE 6 Gy JE4 )5 2 h
FiA2fHUE (R4
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Table 3 Analysis of inter-individual of background level of differential expressed genes

F5 JEH ID FEFE LR FRSH {5518 Signal values of microarray
No. Gene ID Gene name A B C
1 NM_ 145751 TRAF4 384.71 359.38 375.73
2 NM_130761 MADCAMI 735.65 711.03 651.04
3 XM 293868 LOC345537 44237 399.15 399.18
4 AB107353 RKHD1 2614.20 2370.56 2243.99
5 NM_015920 RPS27L 7903.34 6983.24 8085.66
6 NM_ 020375 C120rf5 863.49 990.83 873.47
7 NM_000107 DDB2 634.02 642.80 733.88
8 NM_006502 POLH 234.54 27827 264.89
9 NM_022767 ISG20L1 390.76 411.75 338.25
10 NM_001024677 LOC401296 33241 418.68 350.48
11 NM_001924 GADD45A 617.28 795.76 622.96
12 NM_003811 TNFSF9 1050.64 806.07 1088.08
13 NM_016399 TRIAPI 1502.91 2189.19 233451
14 NM_ 021966 TCL1A 4595.20 4487.98 6984.95
15 NM_003121 SPIB 440.01 707.09 862.45
16 NM 014417 BBC3 1176.53 1567.66 2463.03
17 NM_ 002392 MDM2 433.02 27833 202.77
18 NM_ 021602 CD79B 5067.63 5751.23 10539.72
19 NM_175870 LOC90925 42023 545.41 1122.93
20 NM_001252 TNFSF7 497.74 351.23 1022.44
21 NM 078467 CDKNIA 5415.29 1865.46 2185.32
R4 FRMEH-EREAFRFIEREHEZLE BT

Table 4 Change of genes with similar background value after radiation with different doses
EKFID = HEF 2 7% Dose / Gy
Gene ID Gene name 0.75 2 6
NM 022767 ISG20L1 A A A
NM_016399 TRIAPI A A A
NM_145751 TRAF4 A A A
XM 293868 LOC345537 - A A
NM._ 006502 POLH - A A
NM 003121 SPIB - A A
NM_003811 TNFSF9 - A A
NM_021966 TCL1A - v v
NM_ 001024677 LOC401296 - A -
AB107353 RKHDI - A -
NM._ 020375 C120rf5 - - A
NM_000107 DDB2 - - A
NM_001924 GADD45A - - A
NM_130761 MADCAMI - - A
NM_015920 RPS27L - - A

. A, B, Y, A
Note: A, Up-regulation; ¥, Down-regulation.
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Screening of biomarker for radiation injury using microassay
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Yinstitute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850, China)

2(Ministry of Science and Technolog, Academy of Military Medical Sciences, Beijing 100850, China)

ABSTRACT To screen radiation-sensitive genes with uniform background levels in human peripheral blood, which

can be used as biomarkers for radiation injury, peripheral blood samples from three healthy adults were exposed to

gamma-rays with dose of 0, 0.75, 2 and 6 Gy. The total RNA was extracted from the whole blood and differential gene

expression profiling was analyzed using microarray at 2 h after irradiation. The results showed that 15 differential

expressive genes with a relatively uniform background were found: ISG20L1, TRAF4 and TRIAP1 were up-regulated
over 2-fold at 2 h after 0.75, 2 and 6 Gy irradiation; LOC345537, POLH, SPIB and TNFSF9 were up-regulated over
2-fold, and TCL1A was down-regulated over 2-fold at 2 h after 2 and 6 Gy irradiation; C12o0rf5, DDB2, GADDA45A,
MADCAMI1 and RPS27L were up-regulated over 2-fold at 2 h after 6 Gy irradiation.
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