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Radiation Sensitivity Analysis of Wheat Mini Core
Collections Based on +y-rays Irradiation

SUN Yun-yun'?,GU Jia-yu”,ZHAO Lin-shu®, GUO Hui-jun’,XIE Yong-dun®,
ZHAO Shi-rong” ,ZHAO Zi-wei'? ,SONG Xi-yun',LIU Lu-xiang *
(" Academy of Life Science Qingdao Agricultural University ,Qingdao 266109 ;* Institute of Crop Sciences ,Chinese
Academy of Agricultural Sciences/ National Key Facility for Crop Gene Resources and Genetic Improvement /National
Center of Space Mutagenesis for Crop Improvement ,Beijing 100081 )

Abstract:To study the distribution of radiation sensitivity and expression patterns of TaKu70 and TaKu80
genes that are core factors in DNA repair process,259 wheat mini core collection genotypes were irradiated by +y-
rays with 0,100,150 and 250 Gy doses. Through germination test,the damage rate of seedling height showed 3 types
of function relationships with the doses of y-rays irradiation ; logarithmic, linear and power function. Using HD,, as
the measurement of radiation sensitivity , the 259 mini core collection genotypes could be divided into four catego-
ries : sensitive ( contained 10 genotypes) ,medium sensitive ( contained 96 genotypes) ,medium insensitive ( contained
101 genotypes) ,and insensitive ( contained 52 genotypes ). There were more sensitive and medium sensitive geno-
types in the logarithmic function relationship. And the expression levels of TaKu70 and TaKu80 genes were up-regu-
lated by increasing of y-rays doses compared with O Gy ,but not affected significantly. There were more medium sen-
sitive and medium insensitive genotypes in the linear function relationship. And the expression levels of TaKu70 and

TaKu80 genes were gradually up-regulated by increasing of y-rays doses compared with O Gy. There were more me-
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dium insensitive and insensitive genotypes in the power function relationship. And the expression levels of TaKu70

and TaKu80 were up-regulated compared with 0 Gy, but up-regulated firstly and then down-regulated with the in-

creasing of y-rays doses,and the general expression peaked at 150 Gy.

Key words: Wheat ; Mini core collection ; Radiation sensitivity ; Expression pattern of TaKu70 and TaKu80 gene
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Table 1 Squence of primer used in the Quantitative Real-

time PCR
EIE RN JFF1(5°—3") HH
Primer Sequence(5’—3") Object

18sQF CCATCCCTCCGTAGTTAGCTTCT WS 5 18

rRNA ) F 514

185QR CCTGTCGGCCAAGGCTATATAC A 18s
rRNA 1 R 5149

TaActinQF ~ GTAGGAAATGGCTGACGGTG NZ I Actin 11
F 514

TaActinQR ATGCTAGGGAAAACAGCCCT WZFH Actin 1
R5IY

TaKu70QF  CTACCTCATAGACGCCTCGC H () 3 A TaKu70
i F 514

TaKu70QR  GCAACTTCATCACGGGATCT H B ZE N TaKu70
iR 514

TaKu80QF  GGCTGGTTCTGCTGCTGGATG H A TaKu80
i F 514

TaKu80QR GCCAACCTCGTCGCTCCTATG H 8 ZE N TaKu80
R 514
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Figure 1 Outline of the three types of function relationship between the damage

rate of seedling height and the doses of y-rays irradiation
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Fig.2 Radiation sensitivity classification of wheat mini core collection based on +y-rays irradiation



2 34

NG 8 /NG R B y SR S g o A

193

x2 ARHFHBRMEA/NERZOCHMERARRALXRHNE
EEA#

Table 2 The number of different function relationships a-

core collection

bout different radiation sensitivity of wheat mini

W BRI (A) BRI () RSO () SR ()

Function Sensitive Medium Medium Insensitive
sensitive insensitive

X H R 9 40 14 2

oY TSR 1 52 57 18

T PR 4 30 32

BT 10 96 101 52
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TR R Al ) B D) B i 22 5 R RREROC &b
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Table 3 The different genotypes of function relationship a-

bout 9 wheat mini core collection
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Fig.3 The expression pattern of TaKu70 and TaKu80 genes in the linear
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Figure 4 The expression pattern

function relationship
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Figure 5 The expression pattern of TaKu70 and TaKu80 genes in the

logarithmic function relationship of wheat mini core collections
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H1 TaKu80 K& K Ay AH XT3k 1 55 % REAH L1 R 3
R, TaKu70 PR B AH X 3% 15 2 Il 2 JEGR) 42 19
0 2 B 0 AR AR 1 e e [R]— 3 R AR Py O[]
AR PR [E] TaKu70 AH XT38 1Y W6 (H — A% BLAE 150
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TaKu70 FEP A0 %) 2% 15 & 19 A8 AL FE AR AH AL, TaKu80
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L6 %, A4 2 A~ FEH B MC-215 Al MC-249 1
TaKu80 KA AHXT 235 5t bl 4 4 HR R 1 p 3 fin 42 1
SIS AR

2.3.3 WEHERHEXRZMNNEZRMZOMIR TaKu70
N TaKu80 MIFRIFHENX K5 IXTERECC R 3
AARTFFER B (MC-187 \MC-238 \MC-246 ) TaKu70 F
TaKu80 B BAEX Fih &, HIE 5 A] W, TaKu70 Fl
TaKu80 HEPK A XT 235 1 5 X BEAH LL ¥R 0 |
P, TaKu70 PR B AR XS 35 5 [ 5 4 G = i 3 n
AEIFANIH 3 AR RS TaKu70 H R AT
Kt Bt e ORI S 0 1 0 S B RE n S IR a3
AHXT FER R I E S5 BIAE 100 Gy 150 Gy 250 Gy,
TaKu80 PRI A X 235 0t Fifi 4 4 FE) 2 A 3 i A8 4k
WANBA ., TaKuS0 FEPH Y AH XS 2305 5 Fifi 2 4 BRG] 1Y
S 2 BB A AR A AR H BTE 250
Gy ,MC-246 TaKu80 BEFIAHNFRIB TR 250 Gy 290
0 Gy 19 1.8 fi%,

3 itig

3.1 NEZOCHMRRASTHIRGTERHX R
ASBIFFE Ak B v S IR R B /N R o
PR o 400 3 3R By S 2k i R ) o 22 A By A
TSR], v e o 405 23 A5 5 ) o (W) A A 3 Fofr 4 A 79
PRGN RPN R, R RREOC &
HR, DA A T T P it A S 5 ), A1 SR
AR X g A 0 23T 0 ) 552 Ve 2 3 9T M O 5 )
PRECC AR A A AN GOt e i v R R
516 B AR PR A 304 I, RIS e B ) R A 3
V28 T JEE ARG T 38 AR BRI A T AT e pR K
SREZMR A Bt A B A 9 T e 40 40 A
SRR R A8 | B0 g B ) e S T s A
/N R FNE— BRI, s B AR A DU R By
B, AE—E R B N, SO O i A s 45 0 R

LR R ] K 2 S B B R
3.2 NERZOFRE y HEBRHHBREER
AR

AR 8 PR RIS K 49 A/
2 Ao AR AR B AR SRR rp R R A AR AR
TN 5 2 TA R /INZE St Aol ) %) S AR A A
M2 IR IESN M, B RED K 23 A
IKFE SRR (R ) 40 AR B AR o ) AL RD AR AL 3 2K
DA a2 22 DA AN TR] 2 Rg 8] 4 S ot
eSS UK K 63 A N2 JE DRI 43 Ay i JE R |
Bl R A SRR R U 4 2, L v A R R A
BURAI T SRR Ry ) B AR E 45 A SAS At
R S HD o M8, 45 259 17 /N2 Tk O B it
O3 4 25 BB B R Al R R 4
HIHLBIZ R 1:10: 10: 5, HAp s BeR 0e & P
JEA A U B S R R 22 | eV iR B R P A
FRURRR TNl AR Y S PR R SR 22 R RO R P A
Bl R R L R AU SR 22 /N2 R O P I s R
U 22 I i B Tt 2R AR R AT
T 25 S W N TERILI A R T — 20 AR
3.3 v 5I&IRRRIE TaKu70 F1 TaKu80 HE )R &

EXESNEZEFRBNRGFIERHELRZFX

AWF5E T DNA #5105 18 & 3 A TaKu70 F
TaKu80 FEAN [ 3 PR A w6 34 o 2 B B S TR
] — L PR AR P By 20 4 R 9 34, S TR
PR R LR B TaKu70 Fl TaKu80 3% A 1Y 383k
EIRF R E, LMERECCER T, TaKu70 F
TaKu80 FEPF {1 AH X 2 1 £ Bl 25 4 R0 2 1 184 o o
W n , A DNA S8 52 R G e S RE PR A vt
B FZAER ; Bl R R GR) A A 1S I, DNA A8 45343 fn
Jil , TaKu70 F1 TaKu80 FEH i FR ik ikl 2 ZZ 12 55,
FRBOER T, TaKu70 F TaKu80 F K () AH X 22 35
e ) P 98 T S RS N AR A A, — TR A
Xof 2 35 B A UG {F H BRAE 150 Gy, iAo DNA #4516 5
RGP SE A rpoi 3] — o B A ; Bl G 4R
HEFA 52 A9 388 m, DNA 345 s, TaKu70 F1 TaKu80
FER A F B AR T IARE N 212,150 Gy ik EIIE(E, T
DNA #5147 ™ B AR R ) TaKu70 1 TaKu80 F K %45t
1 DNA (EE BETT, 80N TaKu70 T TaKu80 3 [H Y
IR IRRALR, R B2 R A oy HA BB 2 R
SR TN, MERBOCE Y, B R R Y
HEIN TaKu70 T TaKu80 &P AR Fe ik AR (LI A
W14 IAh DNA 50518 52 3R e e I 2 SE DR A8 v 4
FIEFHA BR , 501 TaKu70 F1 TaKuS80 FEDR AN X #ik
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R AN AR, BT L, AN )
ANy <& S RIS = R SR b= e P S N I
TaKu70 F1 TaKu80 FHEPRIXT ~y 54 A HR A viey [ A5 A,
AR, X SERATAH TSR —8

FRPILAR 411 FvE 2 22 Ak # ok}, BF 5T
Ty B AN AR AN R A R T Ak B Y N A
FERIY TaKu70 F1 TaKu80 IR ) F2 16150 WF 5% %
BN TA] 48 IR 57 2R TaKu70 1 TaKu80 3[R B Wi 1
BN, BT 411 H, TaKu70 F TaKu80 3P X
SFP AR A FR R I LR A £ AR e AR U 22 22 o,
TaKu70 F TaKu80 KPR y 54 4 HEF 9 Hh X 40!
(MR AR, 5 A 9 45 R R PR OC R SR R 7Y
gER—, R Dy SRR R AY IR 6172 AT
411 il 5 o1 ok, WF 5T R WITE 6172 F0 5t 411
TaKu70 1 TaKu80 FHE X v 544 FEN ZBAE AT A
FHIF] : TaKu70 FE R AT 328 728 AL AR B i | TaKu80
FEPAERT IR B, HAHEE PO ER B R Y
FEHTIGE R —3, Bk DLy SRR IR 63 £
INBZSEPRIAL(FR) WY 16 4y P Ry i b R
R 5 HI/NEHT TaKu70 F1 TaKu80 F [
P AR SL PR R vp i T 38 58 I S Al SRR R ) ik PR AR
HR T/ RRE R R 2 A1 | A HAH (AR X 6 1k B 5 0 R
HAAY B FRIEA ;16 3 iRI8 AR 4 JE R 7Y
TaKu70 I TaKu80 F& X (A FHXT e 35 1t 5 A 58 45 2R
—3, HHRTIIXE TaKu70 F1 TaKu80 HePH R 24 X,
(RIS, ASBIESE LA /N 22 3% O B A a0 4 e, R AR
WK, B 2R A, T B R DA ) i sR B AN
[ TaKu70 F1 TaKuS80 FEIH Y 33k FEAT /0 #r , 351
DNA #5185 RGN RIS A A FEH]

TE y ST A Wi i 45 R 4549, DSBs 2
B AR R RS 2 — ., 7E DSBs (85
WA, Ku70 Ku80 & LS I — Ik Ku HE HAIE
REIERHEAE N, Ku70 F1 Ku80 FENAF & NHEJ
RERBEEIN AR = A AR S B, s R EBHUAE R
TR B ECE S . A WS 45 SR R W, TaKu70 1
TaKu80 3 F 7 5 B TR AS ] 7y 35 PR 28 v 2 3K B g A
[6]) 5[] — L PRI B P, Bty S BT & 35 AN Tm)
PRI R AYRE Y TaKu70 F1 TaKuS80 HKeDH Ak &
PUASTRI AR, /N2 R ol ot A i 493 791 i PR B OC
AN, Hom S U R ], 2 TaKu70 F1 TaKu80
FEIRIRT v G2 4 RE AL PR B L AN TR) B4 o AR
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