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Research Progress of Common Wheat-Leymus mollis
Chromosome Introgression Lines
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Abstract; Wild relatives are the gene pools for wheat genetic improvement. Distant hybridization helps
to enrich the genetic diversity of wheat and cultivate excellent new germplasm. Leymus mollis
(NsNsXmXm, 2n=4x=28) is a perennial self-incompatible species belonging to the Leymus genus,
named for its growth in coastal areas. Many excellent characteristics of Leymus mollis, such as cold
and drought resistance, salt and alkali tolerance, and resistance to fungal diseases, can be transferred
to common wheat through distant hybridization. This paper mainly introduces the composition of the
Leymus mollis genome, summarizes the 38 wheat-Leymus introgression lines that have been created,
describes the identification methods of the alien chromosome introgression lines, and discusses the im-
pact of the introduction of Leymus mollis genetic materials into the wheat background on the main ag-
ronomic traits and quality of the recipient. Finally, the future applications of wheat-Leymus mollis
chromosome introgression lines are prospected, to help the researchers further understand and utilize
Leymus mollis, excavate its excellent genes, and promote the improvement and innovation of wheat
germplasm resources.
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Table 1 Identified wheat-Leymus mollis alien chromosome lines
TR WA e g FEIRFEIR P—
Material type Material code L. mollis chromosome Special characteristics References
{IRIIER < R i B DU AR 5
Addition line M13058A TDINsS Reduced plant height, resistance to stripe rust (28]
M51 1Ns,3Ns,6Ns —— [29]
M42 1Ns~6Ns BP0 High resistance to stripe rust [29]
M39 1Ns,2Ns,3Ns,5Ns,6Ns,7Ns  ®Pi 4% High resistance to stripe rust [30]
7N VUG U R
M47 1Ns~7Ns Resistance to stripe rust, resistance to powdery mildew [29]
216E4 2Ns —— [31]
202E4 2Ns - [31]
202W1 2Ns,3Ns P %545 9% Resistance to tripe rust [31]
214W1 3Ns YL 459K Resistance to tripe rust [31]
M11005-1-2-7-10 3Ns Moderate resistance to stripe rust [32]
RR S B AR L or BERE 2, B A R
M11005A 3Ns Reduced plant height, increased tillers, resistance to [28]
tripe rust
MI11004A 3Ns,5Ns — [33]
MI13066A 4Ns - [33]
M11003-4-4-1-2 5Ns M B Reduced plant height [30]
M11003-4-4-1-1 5Ns,6Ns 4% % High resistance to tripe rust [30]
M852 6Ns - [33]
M13063-3-3 6Ns ﬁ_i%ﬁ Rfsistance to tripe rust [32]
M13086A 6Ns.7Ns PUAR I AL 1B T 4 : [34]
Resistance to tripe rust, resistance to powdery mildew
M11003-3-1-3-3 7Ns F P 4457 High resistance to stripe rust [30]
M11003-1-12-10 7Ns P 255 % Resistance to stripe rust [35
Subst&j%i(i lines DM45 1Ns/1D H A E Increased protein content [36]
EIP L7 I A R BN
05DM6 1Ns/1D,5Ns/5D,6Ns/6D  Resistance to stripe rust. change in the protein compo- [37]
sition
. A B A v PR AR
DMz411 2Ns/2D Increased spike length, reduced plant height [38]
. TER G I, bR = AR
17DM48 2Ns/2D Increased spike length, reduced plant height [39]
YU R BRI
DM96 2Ns/2D,3Ns/3D Resistance to Fusarium head blight, increased spike [40]
length
10DM57 3Ns/3D P 559 Resistance to leaf rust [41]
(R R S 1 A e ]
10DM50 3Ns/3D,6Ns/6D,7Ns/7D High resistance to leaf rust, increased spike length, in- [42]
creased thousand-grain weight
PR B PUAF A5, TR0 1
M862 4Ns/4D Resistance to Fusarium head blight, resistance to stem [43]
rust, increased thousand-grain weight
M11003-3-1-15-8 7Ns/7D P45 9% Resistance to stripe rust [44]
VEES . . R i BRI P02
Translocation line MI11006A T4BS « INsL Reduced in plant height, resistance to stripe rust [39]
= B 2% L B AR B, ORI BN
M956 TA4ANsL-5DL « 5DS High resistance to stripe rust, resistance to Fusarium [33]
head blight, increased in thousand-grain weight
. SN S B T !
18DM134 ONs Increased tillers, resistance to Fusarium head blight [45]
17Y13 5Ns YL R B Resistance to Fusarium head blight [46]
M&892 T5DL-4NsL-5DL « 5DS ® T8 # High thousand-grain weight [33]
) . « USG9 1k i FEAIG
M13063A-1 6BS » 6NsS Resistance to stripe rust, reduced plant height [34]
SYBERUE L, Wk AR
- o A
DM5911 Increased tillers, reduced plant height L47]
93748 —— i %545 9% Resistance to stripe rust [48]
Wiis % M8664-3 — YL %5 459% Resistance to stripe rust [49]

Introgression line
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1 EFiF4$ pTas35 WEZE Ns £ B4 4A FISH 2B B REKXE
Fig. 1 FISH karyotypes and idiogram for Ns chromosomes of L. mollis based on oligo probe pTa535
x2 ETMEZ-EEZREBEZRERD oligo Rt
Table 2 Commonly used oligo probes for identifying wheat-Leymus mollis chromosome lines

: o TR O Sy o
HRA 44 B FkE 19 f55 = i 1 5% ik
Probe Probe sequence(5'—3") Chromosome of Reference

signal location

pAsl  CCTTTCTGACTTCATTTGTTATTTTTCATGCATTTACTAATT  ATTTTGAGCTATAAGAC
pScl19.2 CCGTTTTGTGGACTATTACTCACCGCTTTGGGGTCCCATAGC TAT

1A~7A, 1D~7D [54]
1B~7B [54]

pTa535 AAAAACTTGACGCACGTCACGTACAAATTGGACAAACTCTTTCGGAGTATCAGGGTTTC 1A~7A, 1D~7D [54]

Oligo-D  TACGGGTGCCAAACGAGTGTCTGAAAGACTCCTCGAGAGGAAAATGCGAA D [57]

2 JE AV 2238 (genome in situ hybridization, GISH) F
PG JR L 2% 38 (fluorescence in situ hybridization,
FISHDUY . JAZ8 R4 RIS 4 i 4 3 R 41 DNA
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A-WRANTHE R . Yang YR SE A H TR AR £
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15-8 [ 40 Ze/NE Y o ik, JF 3] T 22 TNs 4
R 5 g STl FISH 8 T/ 42-
WEF A & 18DM26 ., 18DM30 1 18DM134 Fy x4,
TRZE N, KUY @it FISH 45 & /N4 -4 1L 3 4 5
WA H . w1 M T 25 T OligopTa535 By E
Ns e A 4] FISH B8 (1), &M 1INs~
7Ns 0 fk 5 Oligo-pTa535 ¥4 I 45 & A SR
[, 7E 1Ns.4Ns I 5Ns B8 oA 500 81 2 4
ZIafF 5, INs Fll ANs B9 508 oK o A L8 40 5 15
5, H INs (K F 4Ns.2Ns [P A 8 £
2T 05 5 L 3Ns K o A R O 2 A S R AT B (5
5 A B 3Ns 1Y R IR A A B W 4 fE
SOONs B A L AFES . RAREZES.
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TR T ESHABHRIEN YrLm EBRY R B
JEZ 5 (AFLP) 4> FHrid P, T,205; Du 481 3
THESEAM T (RNA-se) FEARFFE T 16 PMIESE
ANs e (R (0 RF 5 4 1 broic ;0 15 I 56 T a7 Ak
KA (SLAPD WP H AR IFF R T 13 AN E 2Ns Y
GARR R FARic . BHarnl 14w N -

EEME RN F AL B A EST-SSR #5 i .
EST-STS #/iCH1 PLUG #Ric . FI SCHH 205 i 1k
193 A X IR & AT S K EST-STS, EST-SSR 4
SoaFRric. A 36 A A H TN - #E AT A
JEARRY S . B2 50 E v] AR E T AR I N A -
EEW S FAridinsR 3 FiR.
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Table 3 Molecular markers for identifying Leymus mollis genetic material

PRic M Marker type

Homologous group SSR EST-STS PLUG SLAF Reference
5 — W] A Xgdml111,Xgdml12, CD453004,BE443796. o o [36-38]
First homology group Xgwm232 BG262410
55— [e) YR R Xgwm102 Xcfd175,  BE101332,BQI68615, TNACI199. TNACII39, LMI9I74 o) yoag con
Second homology group Xgwm261 CD453246 TNACI1210 LLM19428 ’ '
5 = ) PRE Xwme231,Xgwm664, BF200774.CD452568, TNAC1252, TNAC1267, _ [29,31-32]
Third homology group Xgwm?71 BF291730 TNAC1383 !
55 DY [ R A Xbarc236.,Xgdm133, BE637642.BE406959, _ _ [39.63-64]
Fourth homology group AX111655681 BE403251 A
St 1 =1 1 T . . N . N
55 Fi [l Xgdm63 . Xgdm99 . TNAC1674 . TNACI618, B .
Fifth homology group Xgwm410 BF293016.BE444644 TNAC1748 [30,37,45]
5575 [ R BE Xgdm132,Xgdm98.,  Swes123.BQ167073, TNACI1677,.TNACI1679, _ [29.32,34,37]
Sixth homology group Xwmc494 BQ169205 TNAC1748 [45]
5L A R A Xgwmd4.,Xgwm295, BE482781.BF293421, TNACI1826,TNAC1903, _ [29-30,34-35]
Seventh homology group Xwme273 BE404955 TNAC1926 TN ofTon
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TR N R 2 Y REKBE TR, Wu 28
EFE LW T 028 7 FRBFE T GO & LT,
P T 2 0 A T AR — IS N R e Y DR 4
PERAR . FEBBEA L (6-SFT) 76 A8 ¥ X Bt 106 455 iy
SAA AR L 1 226-SFT 3 P 91 K BE AN R T/
2 UKE, H A I 7% R (ABA) LK 12 (SA) 5L I



%091

PR WA NI R R A R BTT R + 1161 -

8 DL RGOS T ] N IR E AR KR
BB
4.3 MHFENZME

TR BRHRPL 2 Fh EL I L 12 88 12 22 B &R
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1997 4 Anamthawat 5 85 /N 22 S Fh 5 /N 22 -1%
oy G L NS = BV S ol O Sl T
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i IREEIE L R A B — s S e
RO e IR A7 J H 2% 5 I AR I 4 45 e L
AR S M R R HEEER R A L., Yang
ZEDU Y B AN A R ] Ns e AR 1 2 28 6 45 45 0
JLRE A TR HE I 22 3Ns & #5741 B 4% 45 0 3
. OB % e T 44 0k AR P 555w 5L K
KAPR, FZCEEN/NE-EEMERRLA
— € WU PE BB L K IF R s e e . B
o B SR DU AR /N 221 2 2 SR
Z M427, 3Ns B i & MI11005A™, 6Ns Fff fin £
M13063-3-32 ,6Ns il 7Ns XL ER IR M13086 AR,
7Ns Bff f & MI11003-3-1-12-10%1, 7Ns [} hn &

M11003-3-1-3-3") ,1Ns, 5Ns, 6Ns/ 1D, 5D, 6D 18 e &
05DM6-™ ,2Ns/ 2D 104 & 17DMAS™ , TNs(7TD) L f 5
M11003-3-1-15-8", 6BS « 6NsS 5 fii & MI3063A-
190 15 & MB664-31 45 Xt IR B LA — & itk
FIATRIA /N -T2 2Ns 3Ns/2D,3D {52 DM96 ",
4ANs BN & M862 ), Z E FfH i & MA7* ,5Ns B i &
18DMI134- ,5Ns B i & 17Y132 25, HA F1 Ry i bt
PE A OB A N - & 6Ns Fil TNs B &
MI13086 A FIZ ERfHh R MA7" 45 s HAT -85 bt
PERIAH R /N -1 2 3Ns/3D AL 2 10DM57- Fil
3Ns.6Ns,7Ns/3D,6D.7D ft# & 10DM50 ,
4.4 WREMERHOZMW

T 9 22 1845 W) o e AL /N 22 XA AR
1 52 W A R 00 S A B R IR U A . SRR
INZZ AR LG, AT BEEC IS MY S A R A 3Ns Ff i &
M11005A*,1Ns,5Ns,6Ns/1D. 5D, 6D £ & {t
ez 05DM6E™, B it & DM591147,5Ns B i &
18DM1347 s F K AF K 1 5 A RA /N L &
2Ns/2D ft # & DM2411%%, 17DM485, 2Ns,
3Ns/2D.3D ft# & DM96°,3Ns,6Ns,7Ns/3D,

x4 CHEEKBEZWRAEERER

Table 4 Identified genes of resistance to stripe rust from Leymus mollis

PRGN SAME EHRC

#ric £ ¥ & Marker sequence information

Resistance gene Imported Linkage R’[JXWE
to stripe rust  location  marker IE 8] Forward JZ 1] Reverse clerences
YrlLm - P, T5205 GTACATGCTCTTTTAATTAC GTAATTAAAAGAGCATGTAC [48]

YrM8926-2 2DS xgwm102 TCTCCCATCCAACGCCTC TGTTGGTGGCTTGACTATTG [63]
Yr8664-3 4AL Xwme262 GCTTTAACAAAgATCCAAGTGGCAT GTAAACATCCAAACAAAGTCGAACG [64]
YrSn0096 4AL Xbarc236 GCGAAAATTGTCACCCTTATCCAGTA CGTTCGTACACACCATAGTCACTTC [65]

Yriml 7DL Xgdm67 AAGCAAGGCACGTAAAGAGC CTCGAAGCGAACACAAAACA [77]
x5 REEZELBESANNEZEEHNEERK
Table 5 Genetic effects of Leymus mollis chromosome after introduced into wheat
[Fi) VL T AL EE PN
Homologous group Effect Reference
P ToRLEE A BENS & AR IR P AR B A
1Ns Increased thousand-grain weight and tillers, improved dough elasticity, changed in protein composi- [36-37]
tion and resistance to stripe rust disease
i 1 S N T E NN 1181 5
2Ns Reduced plant height, increased panicle length and salt tolerance, resistance to drought and stripe [31,33,70]
rust disease
. i 555 BT R ACJE KB HT 45 .
) Resistance to leaf rust disease, increased grain length, dwarf plant, multiple tillers
. S L 25 ,
INs Resistance to stripe rust and Fusarium head blight [43,64]
5N BUAREE P TR [45-467
o Resistance to Fusarium head blight, increased thousand-grain weight
. BUAS R W A R ALK
6Ns ) . . . . .. [32,37]
Resistance to stripe rust, enrichment of prolamin protein composition
e
7Ns PRGN R E B [35]

Resistance to stripe rust, increased grain weight
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6D.7D ZH AL & 10DM50-™ 5 bk = BRI 5 A &R
A /NZE-UEFE INs B & M13058A™, 3Ns Bfffin &
M11005A%, 3Ns Bff fit & M11005-1-2-7-105%,
5Ns Fff i & M11003-4-4-1-28"0, 2Ns/2D f{ #t %
DM241158 F1 17DM48™, T4BS « INsL 5 fii &
M11006A™ ,6BS « 6NsS Z {7 & MI3063A-1°", T-ki
EHEINA S A R F 3Ns.6Ns,7Ns/3D,6D,7D £ &
&4 & 10DM50-2, ANs/4D ft 4 & M8621,
T4NsL-5DL « 5DS % fii & M956-*), T5DL-4NsL-
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