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Abstract: Glu-B3 STS-PCR, Gli-BJ SSR and SEC-}b ST3-PCR markers were used for identificarion of 1BL/1RS
translocation in 10 cultivars, 91 double haploid lines and 28 F, single plants of Zhongyou9507/CA9632. The results indi-
cated that both Glu-B3 and Gli-Biloci were absent in 5 cultivars and advanced lines such as CA%9632, Jinmaid5,

Lankao24, Yannongl8, Jingdong® and 39 doubled-haploid lines while SEC-Jb was present. Also, secalins were detected
using PAGE and ELISA tests in those lines, which indicated that all of those lines include 1RS. The results of PAGE and
FLISA tests consist with that of multiplex PCR . Furthermore, the multiplex PCR results of 28 F, plants demonstrated that

multiplex PCR could be used to detect homogenous and heterogeneous 1BL/1RS plants.
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R R E-REHMR, UKL 1BL/IRS
Lt FANEFTRRWTIEZNMN, €T E/NE &R
BoEit 0% KL SN EGREN RS EA
gl dE/hE R IBL/IRS EEK BT KM,
FHM IR EMBE R LR R ERA, ESH
EAEHEMABEFEE TEERM. BE-MTF
IBL/IRS G FM /N EMAF B RA A EE W, F
By 1 o I 5 0 O ok T R I B RCRG L RSB A /D &
TR E R R, HEER EBCDT
EFHTEY RS FEHNATH(R), RBATRIEER
W /I HC R B LR AR R,

M IBL/IRS BRAMTRRS RERAE
D def ik R M 238 IRS 57 DNA B 6
Southern 2% 35, PAGE H 3k . NIR ( near infrared re-
flectance spectroscopy)“‘ﬁ} , ELISA ( enzyme-linked im-
munosorbent assay) Fl PCR A #0181,

EXRFFAEENE 1BS Lo o F & (LMW)
#AEH ow-B3Y MIEES Gi-BIU FIBE 1RS
H) w-secalin( BE M) SEC-1b 51 @ H A
PCR X1 @/ # 47 T IBL/IRS 5 Ry R, &
FHH—ERE AR NE AEFRTFRRR ST
KA AL M4 E 1BL/IRS B R %

1 HBE5FE

1.1 HYaEH

A 5 % 10 N ol b G T 4R 9507/
CA9632 7 91 - DH(doubled-haploid) & Fi 28 1~ F, fH
B, HE P2 A CA9532 K 1BL/IRS B B, FE H
9507 HAEF MR,
1.2 hEZEAE DNA HERE

SDS-Bj i HEBUHE B 4 i 9 DNAG
1.3 SlFETIMER

RIS R Glu-B3 #9 STS-PCR 3199 | Gli-
BI i) SSR 314 " #1 SEC-1b 9 STS-PCR 2| 41%1, th
LT IBEALE S &,

EIkfs2 P

Glu-B3

F: GGTACCAACAACAACAACCC

R: GTTGCTGCTGAGGTTGGTTC

Gli-B1

F: GCAGACCTGTGTCATTGGTE

R:GATATAGTGGCAGCAGGATACG

SEC-1b

F: GTTTGCTGGGGAATTATTTG

R TCCTCATCTTTGTCCTCGCC
1.4 PCREEHBERER

25 4l B AE 1 % bufer(10 mmol L~ Tris-
HCl pH 9.0, 1.0% Triton X-100,50 mmel - 17! KC1J |
MgCl, 1.6 mmol=L ™' .dNTP 480 pmol- L', Taq DNA
BEAM 1.5 U 8&5149%& 200 nmo - L', B4R
DNAIOO nge RIWEBRF B MUTCEMN 5 mn; RF
94C7EME 40 5,60 CIB K 305, 72°CEM 40 5, 2 36 1~
TR RS T2°CHEME 10 mino J 29 B A5 48 fie 0 )
PCR =¥/,
1.5 BEEA (gliadin) B A-PAGE 47

TERE B Rr k EWR AR S RN R
B E MR 10%,
1.6 BRERNEFWEAMN ELISA o SDS-

PAGE 4 #7

BB KD TFEHBINE, ELISA EF
F®E secalin IR BEREREM NEAMTFH
secalin # 17 S B F 5+ #7. SDS-PAGE R X7 gliadin #Y
K, RS A-PAGE 20,

2 BRE5SH
2.1 #MMA Gi-B3.GIi-BI ¥ SEC-1b 1% RS E
4 PCR&EM S

FIF/NETBEE S Glu-B3 ¥ STS-PCR 5|47,
Gli-BI 8 SSR S{ 4B E W SEC-16 1 STS-PCR 5
¥, 14 B & PCR X 10 /D E & fp AR 9507/
CA9632 ff1 91 -~ DH Z40 28 4~ F, RIS THI .
Ghu-B3 . Cli-B1 #1 SEC-15 #) PCR P41+ 514 % 630,
220 #1412 bp.

21.1 S#MEAMEH PCRER(E DEF,
CA9632 & 45. 2% 24 Ml T 18 M A 8 ek
Glu-B3 ¥ Ghi-BI i A B PCR =4, =& SEC-1b By
PCR =8y, BN X 5 K F A 1BL/IRS B 1
Fo

2.1.2 #{£9507/CA9632 i DH FHIKRIRE £
{} 9507/CA9632 #) 91 > DH £+#,39 4~ DH Rt %k
Giu-B3 #1 Gli-BI 4 S B9 PCR =40, =& SEC-16 B
PCR 7= 47, H b i 46 & B L #E W 4 1BL/IRS 5 {i%
B, BHAMBOHES T DER)REESFN
PCR 747 Ay o3 5k B L B 2,

2.1.3 P{£9507/CA9632 F, MK  xf 28
F, AR (B 3) B R1.3.6.7.9%F 27 i
¥ R8T & Glu-B3 . Gli- B1 F SEC-1b %34 if & 1Y



1568

7o R o B F

36 %

b 1. P 95071 2.CA9632; 3. /0B 6 5 4. WK 503; 5.8 E 34
6. F 45, 7. 55 24; 8.1 K 18; 9. MK 18; 10. & 8; M. 100 bp
DNA ladder

Cultivars: 1, Zhongyou 9507; 2. CA9632; 3. Xiaoyan 6; 4. Gaoyou 503; 5.
Yumai 34; 6.Jinmai 45; 7. Lankaso 24; 8. Yumai 18; 9. Yannong 18; 10.
Jingdong 8; M. 100 bp DNA ladder

H1 TE\™ Gu-8.GI-BI M SEC-1b M & PCR™Y
S
Fig.1 PCR products of Glu-B3, Gli-BI and SEC-15 in cultivars

‘IP.IIIEI SE BTN ONM

30y =
it tp =
iy

PCR =47, Ml 488 & N 1BL/IRS &G 1EH.

2.2 ¥/ PAGE # ELISA % 1BL/1AS B &
B 38 HE
2.2.1 SFEIREN X EILF 10458 s E R

4 F S BEE B T A-PAGE 29T, £ 81 CA9632. 5
F A5 22 24 %k 18 IF L B HH BHE scealin &
HE4), T—-EREATHRICRINSERT &Y
B AR TR I E S ARID PCR 78, TU = & o
BFEMELRN PCR WK AR R IBL/IRS B &,
2.2.2 H4E9507/CA9632 FIER ST DH BEUK BRI

A A ELISA 1 SDS-PAGE B & B *f # £ 9507/
CA9632 i 28 * DH &, #t 7 T B &E W (secalin) B H
METFEFEQNERN, RPHE PCR.ELSA f1
SDS-PAGE & 3 P Ml /D& Glu-B3 . Gli-BI 1B
2 Secalin WERWE., NETLUEH, Clu-B3 M
Gli-BI PCR FFHIiish R 5 B & SEC-1b PCR P41
secalin EHMH AT Y4

IS I WLID TVMIAMITH W

P1. 4L 9507( F ); P2.CA32( 5 ); 1~ 28. W4t 9507/CA9632 B DH R
P1.Zhongyou 9507( § ) ; P2.CAS632{ 3 ); 1- 28.DH progenies of Zhongyon 9507/CA9632

B2 R 9507/CA9632 35y DH B EY Glu-B3. GIi-B1 ¥ SEC-15 I & PCR Y247
Fig.2 PCR products of Glu-B3, Gli-BI and SEC-1b in partial population of Zhongyou9507/CA9632
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P1. A {E 9507( $); P2.CA9632( & ) 1~ 26. 94K 9507/CA9632 49 F, 8K (K P 1.3.6.,7.9.11.13.17.20,22 .24 .25 % IBL/1RS & S #k)
PL. Zhongyou 9507 ( £ ); P2.CA9632( & ); 1-26.F, progenies of Zhongyou 9507/ CA9632 (Remark: 1, 3, 6, 7, 9, 11,13, 17, 20, 22, 24 and 25 are het-

erogeneous 1BL/IRS plants)

B3 ik 9507/CA%632 F, 1KY Giu-83 ., Gi-Bl ¥1 SEC-1b MM & PCR =8 5 4
Fig.3 PCR products of Glu-B3, Gli-BI and SEC-Ib in ¥, population of Zhongyou 9507/CA9632
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B 1L Pk 9507; 2.CA9632; 3 NME 6 B 4.8 503; 5O HLE s
6.WE 45: 7. 5% 24; 8. MFE 18; 0. R 18; 10. 574 8; X H.C8P
E# Rye-BF Marquis; ~-REREH; v-o-BFEH

Varicties: 1. Zhongyou 9507; 2. CA9632; 3. Xisoyan 6; 4. Gaoyou 503; 5.
Yumai 34; 6. Jinmai 45; 7. Lankao 245 8, Yumai 185 9. Yannong 18; 10.
Jingdong 8;CK; CS-Chinese Spring, Rye and Marquis. —=-secaling w - w-
gliadin

4 H$iZRHHFHMEEA A-PAGE 247
Fig.4 A-PAGE of gliadin analysis in wheat cultivars
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Froidmont''F#| F§ Glu-B3 1 SEC-16 #4E 4 PCR
FET/NERFHEF, BKM IBL/IRS B RMAK
W, BREF SEC-1b MFFR PCR =Y E 412 bp Z
FRAIERBE(E1-3) REX4FHHIH B
B IRSHFH G PCR=#, HESE 3 ZH XA 610
bp, BT Giu-B3 fiz 5 %7 630 bp A9 PCR 741, T A
Giu-BI RSN ER BRESEREGHEE
PR, AWTHENT S Clu-B3 B E N G-
BI 1) SSR fRiC, EARICH PCR =Y KA 220 bp &£
H.AEGHEFEESMER, & FZinid# PCR
WM EES BN E Gu-B3 WAIRIET
%5 1BL/1RS BN R, B, Glu-B3 # Gli-BI B
FRIDHIBE S A T B3 1BS VAT Rk, b
At A AT DB 1BL/1RS & 7 % 1Y [ &,
A UBHAE S (B EXR T EREAAE
EHFEHELR.

HHNNEZESRE IRSWEMERE 3 M. 1AL/
1RS.1BL/1RS # IDL/IRS, TEH ®W = E w F 1BL/
IRS B & . Ml bl Ba G Ent, B A R
R FETLH IBL/IRS B RS HEEMER
BITT 3, MFE R IAL/IRS B IDL/IR B & ,3 Fin
ICRAF R PCR =R Wt & 30, W 1BL/IRS B v &
R B SEC-1b B4 54, Btk , #2053 7T LA X

# GBI, Gi-BI , SEC-1b B Secalin s & R "
Table Identification of Glu-B3, Gh-BI, SEC-1b and Secalin in
28 DH lines

EARENR
Parents and
offspring
4L 9507 + + - - +
Zhengyou9307
CA9632
DH1

DH2

DH3

DH4

DHS

DHé

DH?

DH2

DH9

DH10

DH1t

DH12

DH13

DH14

DH15

DH16

DH17

DHI8

DH19

DH20

DH21

DH22

DH23

DH24

DH25

DH26

DH27

DH28

Glu-B3  Ghi-BI  SEC-1b  ELISA  SDS-PAGE

+ + 1+ + 4+ L U 01t 4+ 4+ Lo 4+ L+ L Yy

1 1 1 + 1 1 1 + + + + 1 I + + I + 1 1 + I t 1 + + 1 + + 1
B S R ST T S T T SO I S B S S S S S S o T S T
I T Y B T S S A N R . T T T A T S TR T T S S e B |

| N . R D N D . R D B T I TR D B N R B I S L

+

Y Glu-BF  Gli-BI M SEC-16 1~ + " 3 PCR =%, DELISA B
F sccalin fF7 52 B A 4 80 58 2 B secalin EEH " + "0 LIRS K.
@ SDS-PAGE M o-BEEH," + "X/ % 185 Bifk
DIn columns of Gh-B3, Cli-Bl and SEC-1b,“ + "menns ‘ existence of
PCR products' . (@ ELISA is detection of secalin by enzyme-linked im-
munosorbent aseay, “ + “means * existence of secalin proteins” . (D SDS-
PACE is d of wheat
gliadins’

IAL/IRS S IDLAR BH R B2 RBEER. B
R, EAGEE S IBL/IRS B R M 1B/IR LM E.
HFIB/IR A EZLHTERMNR EXENEF
FodEyA BB ERMPRFRZULE,
EEFRMEARNEENERAREERNE
LR —FETRAEBRARENS FIRICED
TR, B RTS8 /N 1BL/IRS B
ARG ATSETRPREERY.
SFHRCE-FRE TR RHE BELESRE
GBI, —MEBRARGRELALER o6 i
BB PCRL 1 R &0l LW 96 MHER ). [
BATFHRCERLH R ETERR DNA M

, “+ " means *existence of w-
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BRRAM IR, BR IAEMREFEAS
AT R 3 B — R B 7 32 0 5 (D Bf ) R 28 P iR
HI5Y FARICHI B 7 AP, 5 & MK DNA IR BLAH
TARR, (FiniC 8 Bh i3 (MAS) HIE A A — iR |
B EHERMFER T,

Clu-B3 A GU-RB! B EHmGAZEHEY
IMW EREORMEEB MM, IBL/IRS B &
%o 5 J B R R R X P R 0 ek
B F secalin ﬁaﬂﬁﬁﬁ:ﬁfiﬁ“o BT LMW Z48E
B i A F AR A AU AR R A Bk
ETEAMERE, Ft cu-BT WBE IMW FA4 R
FE B2 T4 A 1BL/LRS 5 40 7 &) Fh 0 45 58 B O
SR EEEE, M H secalin EAMGES EHH MR
TR A K I A, T X AR T R R T B 1BLY
IRS B ESMAEMT HEEBILE, Kk, HH
/E 1BS B Clu-B3 A GL-BI WP EESMA
FIBF LIRS EHY SEC-16 1 & EE —ERE A .
AT B AL T 1BL/IRS B AL R M %,
R NERTEREANSEMTERNFL,
AN ERE BT, TS M 1BL/IRS WM&
VR A HS S B AR E R R

References

" 1] Graybosch R A. Uneasy Unions: Quality effects of rye chromatin
transfers to wheat. Journal of Cereal Science, 2001,33:3 - 16.

(21 x .8 BK¥E D& FEH hEHERHEMGE
M SE i Ak B BT AR T A I, 2001,43(9) 1948 - 954,
Liu X, ShiJ, Zhang X Y, Ma Y 5, Jia J Z. Screening salt tolerance
germplasms and tagging the tolerance gene () using microsatellite
{S5R) markers in wheat, Acta Botanica Sinica , 2001,43(9):948 -
954 {in Chinese)

"3] Moreno-5eville B, Baenziger P S, Peterson C J, Graybosch R A,
McVey D V. The 1BL/IRS translocation: agronomi¢ performance of
Fy-derived lines from a winter wheat cross . Crop Seience , 1993, 35:
0511055,

[4] AgkE FELAEREGHP IBLARS HEERARSMT
BEX RO KRR REEARI, 2000,

8 H Q. !BL/IRS Translocation Lines and Their Relationship with
Processing Quality in Chinese Wintes Wheat Cultivars( Triticum aes-
timm L.Y. Master Thesis of Anhui Agrieultural University, 2000.

{7:

(9]

[10]

[11]

2]

[13:

[14]

[15]

(in Chinese)
Raybum A L, Caver B F. Cytological identification of 1B/1R wheat-
1ye translocations in winter wheat broeding lines. Euphysica, 1988,
38:237 - 240.
Delwiche S R, Graybosch R A, Peterson C J. Identification of wheat
lines possessing the 1AL. 1RS or EBL. 1RS wheat-rye teanslocation by
neur-infrared reflectance speetroscepy. Cereat Chemistry . 1999,76:
255 - 260.
Koebner R M D. Generation of PCR-based murkers for the detection
of rye chromatin in & wheat background . Theoretical and Applied Ge-
netics , 1995,90:740 - 745
Froidmont D de. A co-dominant marker for the 1BL/1RS wheat-rye
translocation via multiplex PCR. Journal of Cereal Svience, 1998,
27:229 - 232.
Van Campenhout 5, Vander Stappen J, Sagi [, Volckaert G, Locus-
specific primers for LMW glutenin genes on each of the group 1 chro-
mesomes of hexaploid wheat. Theoretical ond Applied Genetics ,
1995, 91: 313 - 319,
Lee §), Penner G A, Deves K M. Characterization of loci containing
microsatellite sequences among Canadian wheat cultivars. Genome,
1995,38:1 037 - 1 40,
HEE, N, EER MEEORKEDEFEY RS
s HFRIR A . FERL AL, 1995, 28(4):25-32.
Zhang X Y, Yang X M, Dong Y C. Genetic analysis of wheat
germplasm by acid polyacrylamide gel electrophoresis of gliadins.
Scientiz Agriculrura Sivica , 1995,28(4) :25 ~ 32. (in Chinese)
Payne P 1, Seckiongs ] A, Worland A I, Jarvis M G, Holt L M. Al-
lelic variation of glutenin subunits and gliadins and its effert on bread
making quality in wheat: Analysis of Fs progeny from Chinese Spring
x Chinese Spring { Hope 1A) . Journal of Cereal Science , 1987,5:
103 - 118.
Pogna N, Lafiandra D, Feillet P, Autran ] C. Evidence for a direct
causal effect of low molecular weight subunits of glutenins on gluten
viseoelaticity in dutum wheats. Journal of Cereal Science , 1988,7:
211 - 214.
Graybosh R A, Peterson C J, Hansen L E, Mattern P J, Relation-
ship between protein solubility characteristics, 1BL/1RS, high-mo-
lavular weight glutenin composition and end-upe quality in winter
wheat germplasm. Cereal Chemistry, 1990,67:342 - 349,
Graybosh R A, Petersen C J, Hansen L E, Worrall D, Shelton D R,
Lukaszewski A. Comparative flour quality and protein characteristics
of IRL/IRS and 1AL/1RS wheat-rye translocations. Journal of Ce-
real Seience, 1993,17:95 - 106.

(HEHE HEL)



