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Abstract: The 1N chromosome of Aegilops uniaristata contains superior genes essential for wheat
breeding. To rapidly and accurately identify the 1N chromosome of Aegilops uniaristata from a wheat
background, this study utilized 212 primer pairs to analyze Aegilops uniaristata , a set of wheat-Ae-
gilops uniaristata addition lines, with a wheat material as control. The results showed that after di-
gestion with Tagq [ enzyme, the amplification products of primers TNAC1006, TNAC1017,
TNAC1029, and TANCI1031 yielded polymorphic fragments of 900, 1200, 1800, and 400 bp in Ae-
gilops uniaristata and the wheat-Aegilops uniaristata 1N addition lines, respectively. These poly-
morphic fragments were not observed in other tested materials, and thus they can serve as specific

molecular markers for detecting 1N chromosome in a wheat background. Using these established mo-
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lecular markers, the wheat-Aegilops uniaristata 1N addition lines and the F, population of Chinese
Spring hybrids were screened. Simultaneously, dual-color FISH with Oligo-pSc119. 2-1 and Oligo-
pTa535-1 as probes was used to identify the corresponding individual plants. It was found that plants
N91 and N350 contain heterozygous INS ¢ 1NS isochromosomes; N46 contains a heterozygous 1N+
INL « INL chromosome; and N319 contains a heterozygous 1BS ¢ INS translocation chromosome.
Further molecular marker and FISH analysis of the 207 self-pollinated progeny from these four plants
yielded only one homozygous wheat-Aegilops uniaristata 1NS « 1NS translocation line. To investi-
gate the reason for the extremely low proportion of homozygous translocation lines obtained, a test
cross was conducted using the 1BS + INS+ 1B heterozygous line and Jimai 38 as materials. The re-
sults confirmed that 1BS « INS is transmitted only through female gametes.

Keywords: Aegilops uniaristata ; Translocation line; Molecular marker; Fluorescence in situ hybrid-

ization; Female gamete transmission
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Table 1 Materials used in the research

F5 9= ) 1 4 FEPR 4
Serial number Accession number Plant material Genome
SR IIE S
1 TA2688 Aegilops uniaristata NN
9 CSDAIN FEF-R AR N B R AABBDD+1 %f IN
- CS-Ae. uniaristata 1N addition line AABBDD One pair 1N
3 CSDA2N HE -l 2N M # AABBDD+1 %f 2N
- CS-Ae. uniaristata 2N addition line AABBDD+ One pair 2N
A CSDASN P E -l AR 3N M & AABBDDH1 % 3N
- - CS-Ae. uniaristata 3N addition line AABBDD++ One pair 3N
5 CSDAAN AR 1L SR R AN FEn R AABBDD+1 %f 4N
CS-Ae. uniaristata 4N addition line AABBDD+ One pair 4N
6 CSDASN o A I 5 5N M R AABBDD+1 %} 5N
: CS-Ae. uniaristata 5N addition line AABBDD+ One pair 5N
7 CSDA7N HE -l AR TN N & AABBDD+1 %t 7N
i CS-Ae. uniaristata 7N addition line AABBDD++ One pair 7N
8 CS 1 [# % Chinese Spring AABBDD
9 IM20 P 20 Jimai 20 AABBDD
10 IM22 A& 22 Jimai 22 AABBDD
11 JM38 B & 38 Jimai 38 AABBDD
12 JM4075 BF& 4075 Jimai 4075 AABBDD
13 MY11 280 11 Mianyang 11 AABBDD
" N1~N392 CS/CS-HT- % IN BN &R Fo Mk s
e F, plants of CS/CS-Ae. uniaristata 1N addition line Identified in this study
15 E1~F42 N350 H 28 Fy #ikk Gy
0 Self-pollinated F, plants of N350 Identified in this study
_ N319 A% F, fHH e
16 E43~El44 Self-pollinated F, plants of N319 Identified in this study
i . N1 A% F, fikk G ¥
17 E145~E186 Self-pollinated F» plants of N91 Identified in this study
2Ty e e
18 E187~E207 N46 H 2 F. itk e

Self-pollinated F» plants of N46

Identified in this study
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F-BPE I E T IN~5N M & F 7N fHn & .

M. DL2000; A: 1. Ae . uniaristata; 2. CSDAIN; 3. Chinese Spring(CS); 4. Jimai 22; B: 1. Ae. uniaristata; 2. Chinese
Spring; 3: CSDAIN; 4. CSDA2N; 5. CSDA3N; 6: CSDA4N; 7. CSDA5SN; 8. CSDAT7N.
E1 FAESIPNME-BELFEMMNERNETRENOTEER

Fig. 1 Amplification of different primers in wheat-Ae. uniaristata addition lines and wheat controls

x2 BELFEINZEEBERRSFRIEER

Table 2 Development of molecular markers specific for Ae. uniaristata 1N chromosome

21y 7Lz JRAEN A B @R E BT AE IN S @IRRr s 72 IN Bk B2 R BOUD
Primer Prlme_r, sequence (,hr()mo‘somal Assumed' chromosomal Polymorphic fragment size
(5'—3) location location on 1N on chromosome 1N/bp
TNAC1006 F:TTCGCTCATGCTTGGTTATCT 1AS.1BS.1DS 1NS 900
R: ACGAACCATAAAGTCCACAGC
TNAC1017 F:ACAGCCAAGGGTATCACTTCC 1AS.1BS.1DS 1NS 1200
R: TCAAGAAAGCGCTTGTCAAAT
TNAC1029 F:CTGATAACACCCAGAAAGTCGTC 1AL.1BL.1DL INL 1 800
R:AGTTCCAATCTGGTGATGTGC
TNAC1031 F:GAGATGGAAGCGACATCTCTG 1AL.1BL.1DL 1INL 400

R:CACAGCCCGTTGTCTGTACTT

2.2 INE-BRELFERTMAMBESLE
i E & o x50 TANCL017 A
TNAC1031 % 392 A4~ i [# 75 / /N F -2 3 11 2 2
IN FHMZR M Z23E F, AHbREIT 58 . S5 Rk,
N46 % 153 > HLERBE [A) BF 97 19t INS F1 INL 45
I, I X Bl B RR T BE B ST R IN YLk, B
IN+INS Ze ok, 5 & IN+ INL 3 o4k, o &
INSHINL Z 8 K 45 2 Ffg Bl 3 A bk N9l

N350 A N319 H 4 #8 Hy INS FRic , 0 5% 2k
AIRER INS dmffc, 3 INS « INS gL Ak, 5k
INS « W(W /N2 e k) ) for G 8 14 %5 5 236
ASBAREY AN TN G R bR i, 4 0k 28 A
AT REAS & IN Jefa ir, Ho, 514 TNAC1017
A TNACL031 Xf [ 4 / /N -2 1l £ 7 1IN
MM Ry 2258 F, MM FEE LR W
B 2 Frw .
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2000bp

1000 bp
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500 bp

250bp

M:DL2000; 1 B I FER 2. /NE-BATE I E R IN BN R; 3. P EF; 4~ 15 hEHE//NE-L I FER IN MR F FAL N1~

N12,

M. DL2000; 1: Ae. uniaristata; 2: CSDAIN; 3: Chinese Spring(CS); 4—15: CS/CS-Aegilops uniaristata 1N addition line F»

plants N1—N12.

2 54 TNAC1017(A)F1 TNAC1031(B) X EH//MNEZ-BEELFEE INMMRABIRZF, EHRNIFEELER
Fig.2 Molecular identification results of primers TNAC1017 (A) and TNAC1031 (B) in

partial F, plants of Chinese spring/wheat-t-Ae. uniaristata 1N addition lines
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F] H Oligo-pScl119. 2-1 Hl Oligo-pTa535-1
Xof BEMLLE BURY D1 Y IN e o R4 B RR g 1Y
A/ -t I E R LN B &R 156 > F, 5L
PR MR 22 40 M A7 B (s FISH 2087, 45 51 & 3,
PRk NO1 H1 N350 & A5 41 45 /N2 Y (0 4R Fil— 4%
INS « INS Gy i G a4k, St — 4% 1B L a4k ; B bk
N46 MR ML 5 A 40 F/NE G AR —4 IN
AR —4 INL « INL B {7 Je e fh, il —xf /%
1B ek (B 3D) s Mk N319 A 41 sk/h &G
L RR— 4% 1BS « INS, fik—4% 1B Je @k (& 3B);
HAth F, AR E A EEN IN A1k, FISH %
TE S5 43R0 S 1 RS R 58 A — 2 B
TNAC1006 F1 TNACL017 J" 34 i #9 22 250 H Bt
TNAC1029 Fil TNAC1031 ¥4 H iy 2 251 H B
PR BAEE  2EHBE INS FINL # 5FRiC.

FARAFVE K IN Qe AR Al S ) 6 & L LA

Hp ] R R 6 R 43 B AIL AL N350,N319, N91 Al
N46 [ 52 A82 FIRE L 42,102.,42 Fil 21 A Bakk (4
W E1~FE42,E43 ~El144,E145~E186 fll E187 ~
E207 %75), 11514 TNAC1017 #1 TNAC1031 g1
Yoo br, S5 59 % P, N350,.N319,N91 Hl N46 J&
A5 12 425 4,10 A F 8 A Hupkar Ly
B AN Qe iR g S ARic. A Oligo-pScll9. 2-1
Al Oligo-pTa535-1 Xf L3k 55 A4 H gk ik 47 X
FISH %, 45 B K B, 25 DR 41 4/ &Y
R fl—2% 1BS « INS YL@k, f— 4 1B J2 (0
21 AR 41 F/ D E AR — 45 INS »
INS Yeafh  fe—4% 1B Jetafk; 8 bk & — 5%
IN e fi, il — 45 1B Qe faffk, & /N - Il 3
BN SRR R (K 3A) 1 A Bakk (E42) & —
XFINS « INS 5 i 44 5 /4 fl— 2% 1BL %4 50k (]
30) . IN Beta ik KARRN H bR 5 60 4 R b5 #E FISH
ghEIRAnE 4 FroR, Hob INL « INL 5 7 44 6 (4
i) 1 4% INL 7632k 2 T Oligo-pTa535-1,

A:CS-HE LI 2ERE INAIB) B iR AR R (N13) ;B CS-BA 2 1 2B 1B+ INS « 1BS J8 & 5 i & (N319) ; C: CS-H 1% [ 3£ %71 INS « INS
S ER (E42) ;D CS 1 8 INHINL « INL 244 50 & (N46) . 45 4F 20 512 Oligo-pScl119. 2-1 (4 £5) F1 Oligo-pTa535-1(£1£4,) ,
A: CS-Ae. uniaristata 1N (1B) mono-substitution line(N13); B: CS-Ae. uniaristata 1B+ INS « 1BS heterozygous translocation

lines(N319); C: CS-Ae. uniaristata 1NS + 1NS translocation lines(E42); D: CS-Ae. uniaristata 1N-+1NL + 1NL heterozygous translo-

cation lines (N46). The probes are Oligo-pSc119. 2-1(green) and Oligo-pTa535-1(red) . respectively.
B3 FEE-RELFEMRFISHEEER

Fig.3 FISH identification results of CS-Ae. uniaristata germplasms
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Oligo-pSc-119.2-1

INS-1IBS INS-INS

INL-INL

B4 /MEIBREE BENFEET IN S EERENBERS ML EERE FISH

Fig. 4 Standard FISH patterns of wheat chromosome 1B, Ae. uniaristata

chromosome 1N and targeted translocation chromosomes
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4 DNA ST 1 45 R I, 20 A FARRA] LY 1
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igo-pTa535-1 Xf 38 A~ B ¥k AR 42 4l jfg 4t 17 X {2
FISH 43 #7 . 45 5 Wos , 9738 th INS %7 5 44 1)
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AR R O 1BS « INS Jefafk 454 1:1 e
TAEEE (" =0.11) . LATFH 38 filth:A, 730 5 b
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i R B S L3R4 38 SRR, FIH TNACI017
XF ik 38 MNEARKEL 4] DNA BEAT 14 70 by L 45 51
BT A ARRI Y OR D INS B ARiE . A
Oligo-pSc119. 2-1 il Oligo-pTa535-1 X HAR 2340
M A7 X FISH 4387 . 45 3 B L 1% 38 A~k
BIREA 1IBS « INS Je @K, it a] W, 1BS -
INS B o PR ik e T 1% 328 .
3 Wt

FEFRL S 1L 5 B Y 8 JACRE S s 0 N T
Friebe 251200 @57 1 B 1) 2 B YL 8 (K FR v C 43
A7 s Igbal ZE™Y F| I ¥R £F pScll19. 2., pAsl F
pTa7l @7 T 510 1l 3 50 @ K FISH A5 %
T 5B SRR R B4 Oligo-pScl19. 2-1,0li-
go-pTa-535-1 FICGAA) #S7 T A LU JA] B 2% %2 /N
27 RIS 1) 2 B A 8 fR 1) FISH A A% Y
b AR I 35 AL 2 AR 38 T A AR L L S
ok AR RBAEL R 22 ST, B SO R

i 528 % EST-SSR,PLUG F1 EST-STS 5| 4 %f
INAZ R /N B LA BRI R BEAT S BT S T
BAPE Il R Y A R R R Ar T bRl 42 A, o
INL 43 F45ic 6 4>, 6 INS 20 Fhric . ABF5E A
H PLUG 51998 & 1 Bt 1l 2E 5 INS A INL 43
FARICH 2 4>, /N2 S5 b Bt A R L i
43 B R AR L T R T B

FE/INAZ - B3 1) 2 5 ol 5t B o RN 48 T
Igbal 2 Q561 Jf FI A FISH # AR % & T — &/
APPSR R Y @R N R . Friebe 587 3@ i
etk Coriiy SE RS T/NE-JLrm I FE R INS -
5NS #1 INL « 5NL 5 & . Badaeva %% 3@ 1
Je ik C 73 F0 FISH %R 15 T/ E- 1l
F % 5NS « 3NL 1 5NS « INS 5 fii &, Miller
SR e S AR AR T AR /N 2B Il R B O3BL -
3NL 5 i & . AW A6 T /N -5 1l 2 B
INS + 1BS.INS « INS #1 INL « INL Z i &, F
B /NE-RL I R R R BT, O IN Qe Ak
e S 5 DAL o B AIE T ) o BR A

FE/INZZ -3 TR AR W08 2R I 1% 388 O 1D, S8
T RN F B 1RS « 1BL 5 3 e (5 1 M
HEFL T 15 386 R AE 62, 3% ~ 68. 4% 2 [a] 5 2% kE
TR NE-FEBE 6VS « 6AL 5 Yt i ik
W R T 4% 3B R4 50 %0, HE LAY KB
P57 Al 27 A B P Y o R ) 8 L A% 3 R
25 100 % , MERL FAE 3R L0 20% . BE"T K
PHEHTLrl9 B/ 2K TR 42 55 5 {37 G 8, A% i e
FAL 3B R LN 100%, ME RS F 1% 3 R JLIE T 0.
Whelan 2575 & /N -KFE X 5 6AgS « W 5
LR (W SRy /N e (e A0 M e 715 38 R Ol 40 % ~
50% , MEBE FAE R K 3% ., B, AN /N ZE-E
TRAE Y5 2 R A0 S Wy F ) A ] FLE 1 1% 38 %
B AHEIE . AW 58 R I 22 K 08 A 9T T /N 2R
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