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Abstract: To detect wheat regional trail lines with molecular markers and clarify favorable allele composition is conducive to
the further precise improvement and utilization. Analyzing the problems in KASP marker detection will promote application in
molecular breeding. In this study, using twenty—four advanced lines participated the 2021-2022 wheat dryland regional trial of
Shandong province as materials, a total of 32 KASP markers associated with drought resistance and high yield were used to
analyze the abnormal results in KASP marker detection and utilization of the favorable allele. The results indicated that the main
reason for unknown genotypes was KASP reaction failure or non—specific amplification. The main reason for heterozygous results
of mixed DNA samples was genotypic inconsistency among individuals, and the secondary reason was genotyping error. Among
the 32 markers detected, the favorable allele detection rate of 14 KASP markers was above 83% , indicating that they were
already efficiently applied in breeding programs, and the detection rate of the favorable alleles of 17 markers was below 50%.
Among the 17 markers, the favorable alleles of the five markers including WRKY51-2B, AX-95025477-7B, SnRK2.4A3,
TaMoc-2433, and NCED1 were not detected, indicating that the genes were applied less in breeding. Those less applied genes
could be utilized through marker assisted selection for future genetic improvement. Among the 24 tested lines, HQO4 carried 20
favorable alleles which was the most and it could be used as a gene donor for breeding. There is still room for accurate and
directive improvement of utilization rate of favorable alleles in wheat breeding through KASP marker-assisted selection.

Key words: wheat; drought resistance; functional gene; KASP marker; regional trial lines

I 75 B # . 2023-10-31

E €T E IhAEE LB TR H(2021L2GC009,2022L.ZGCQY002,2021LZGC013) 5 1 4348 4 b B2 B B35 TR H (CXGC2023A01)
EE® A I (1985-), &, INAR S, B FLEF 5 61, F 8N SN o T B RS T AR

BASIEE 22 25(1982-), ) BRVGEE A, BhFRAFST 01 11, BTN E D FH R TR,



W 7G4l Bl 2 2024 4R 55 52 4455 4 1

KPSk TR ESBUNLZB " HEENRZ
R EA RSN S aah v S U E 73 = I Ul s | T IR
FEOK BT IR B = XA e e R E K =T
i A T 8 P A T R A AR 2074 1L P
BRE BT HEATY /1014 KN F Sl
SR W 38 2ok 3 B ORIAE T TR K /N2 R RO
TR B b X R N 2 7 R BT T R AR
WA SR /N2 A 72 KA 4 L R Ge AR S 88 L ik L
A1 2R /N 22 B Bl FRLAE 400 5 hm* A2 A, a4 E AR
24 Horp A /N 2 5 1/3, Wi rE AN 2 1/48 1l
RAEKIFEE W T &2 21 Rk 277 E PR NEE 5
Flo AR, L AR AR AL Bl 24 BE A P 0T 52 T 56 )5 16
B T U 262 TF 2 601 2 379 AE B BB
P, IR B /N AR R EE TR . B E LR
T IK/INZE B R R T 5 R B R M N R
FPIARARIER, BREE MRS E
i K B R PR e e AL SR, B A
MAEDF AN L IREDE R EEMNERT
A )R MR T B R AR A8 O A AR C il B R R AT
LS BTG S A6 A7 56 PR i) PR RS v R 4%

KASP (Kompetitive allele specific PCR) #5 il
J2 LGC A Al & 19— Fh kil SNP (09 £ AR J7 16, 9%
T T & FAEY R FARIC K I . RASHEED
SR NAE Hh O R FRAIE T 70 4 KASP dric, Hivh

4G 2 PR A S pR il R R EE 1Y N b R
KASPFric . KHALID 25" 48 T 540 34~ 548
T8 MR A 2C 1) KASP ARl , £ H1 5 A & A5 10 38 fin £
54, UR REHMAN % —L 8 % 7 11 4B 24
K KASP bRic, o] bR i i B dF — 21 m. 2=
HiEWHmiE T 5905 PUE R ASEMEH 114
KASP#ric, £5 T KASP bric 5B 59 5t 5240 61
PRFP2E ORI /N PR A E KASP AR B T &
I JRPUR A T bR iC il B R B AR AL TR

INEBEWXIR SR ARETINENRE
Fofr B4 7K SF-, BI A 7 7% 5 AR A IR B8 8 T e SR, B
HIEXT B 52 i Al (R ) 485 4 O 5 46 6 JE DR 43 A 14 100 1)
W ABFFELL 2021—2022 4E 1L R4 /N 5
b XGR 23 5 RO MORL i R S PR e R s
& A57 5 K O 1 32 4 KASP #Ric AT #0022 #r 2
W R S S R, BT RN EPLR
SR DA S S 0 5 R R B0, DA E R KASP
L TR B 1| =2V N < 6 (5 O

1 ##Ae &k

1.1 RIe s

B Y 23 2021—2022 4F L AR 48 /N 4 5 4t IX.
KR R (HQO1-HQ23) FIxd IR 5 Ffr 111 4 27 (5
1), By A 7N T A Ml B 27 A 53 B 1k 4 b

F1 sdmEMER
Tab.1 Trial lines and the control

4i*5  Code £ %8 Name PEF M Breeding institute
HQO1 T Y42 e 7l Al B 5 B

HQO02 it 902 I Y T3 A Rk 27 B

HQO3 4 54 7R A AR Bk 2 B AR W A0F 5%

HQO4 SH4103 WS TR = A0l B B0 A RS H

HQO5 &k 27 7R 4 R Tl A BR A A

HQO6 SN715 AR ARl K 2

HQO07 I % 83 T T Al B2 5 B

HQO8 TKM6151 TR B2 B

HQO09 W19Y5393 AR ARl K 2

HQ10 M4 4031 o [ AR B2 B AR B 2E 5T T L LR A SR AL A RS H
HQI1 i 2 905 op [ AL B2 B A 9 B 25 F 58

HQ12 W 217 AT T AL B 2 B

HQ13 BC17PT161 AR A8 Ak Bl 2 B VR W i 5% Bt

HQ14 LY141 TEMN G T A BB A BR A

HQ15 B 18377 TE 7 AR B A 5% B

HQ16 4k 20 AR £ K Fioll A BRZA )

HQ17 v2021 T8 2 2 P Pl AT BRZA 71 Ll 2R 4 B T AR L B 22 e Ll 2R 3k Sk Aotk Bl B AT BR 2 =
HQ18 e 11 I e 7 A B} 2 B

HQ19 HH95 T Byl KA

HQ20 g 711577 AR ARl K 2

HQ21 %7206 LW ZR 2 A B A BRA F

HQ22 1.S82157 W ZR ARl K2

HQ23 JH4< 151 WA 6 17 Al Bl 22 B 5T B

HQCK 1 27 L AR ARl K 2

+10-



A /N DX A B R TR AT SG E TH B KASP AR A

1.2 DNA#RE

R BN BRI R K 2 em ZE A A
2 BE HIL 6 UK B — Bon 34> Bk, SR TR AL
AR pH B EE"753 J 32 B DNA , ) 8 5 vk &

1.3 KASP#RiZ# i

324~ KASP#Rid 94 FAR R AH G, 21 A A 2
S, 2D FIHLFERE 5 . KASP Sz 4K 2 Fil i b 7
J¥ ¥4 2% RASHEED 45"V i3 |, 7 1 324 KASP

100 ng/pL, M F 4 5 1 3 bk DNA S BIR A frid il 2,
AT RN
2 ®iNM KASPERIZ
Tab.2 KASP markers detected
s i 4 Bk S 28 3 K] PR3 EEBUN
Catalog Marker name Favorable allele Phenotype associated Reference
e DRO5A Fam 1o TR [14]
Root DROS5B Hex R AR
SRL14A929 Hex 1o R
SRL14A96 Hex (SRR A
VSRI1-2BMITE Hex MR
WRKY51-2B Hex KAR
WRKY51-2A Fam il
AX109558906-6B Fam e AT TR
AX-95025477-7B Hex ESIIEIPN
HiIE COBL5B Hex hi g€
Cold resistance Weorl42B Hex S
hL P5CSIA Hex i85 T A X 2
Drought resis- TaDreb_SNP Fam i
tance
TaPPH-KASP-13 Hex 1o T RL T Bk
TaSAP-7B-KASP-8 Fam (SRR S
TaSnRK2.3-1A-KASP-2 Fam 1o TR B
TaPARG-2A-KASP-9 Hex (SRR AT
TaSnRK2.3-1B-KASP-4 Fam (SRR A
SnRK2.4A3 Hex 1o TRL I Bk
SnRK2.4B3 Hex 5 TRL R
TaSnRK2.8-5A-KASP-7 Fam o T A )
TaSnRK2.9-5A-KASP-6 Hex (SRR A
TaSnRK2.9-5A-KASP-5 Hex 2 TR
Tal. TPs-KASP-11 Fam HHz
Tal. TPs~KASP-12 Fam e FF
TaMoc-2433 Fam AN S &4
OSCA1.4 Hex NN
Ifehw3 Fam P
PYLIB Fam i
DTG2BK?2 Hex i [16]
TaGW2-6A Hex 1o TR A [12]
NCED1 Hex P 5 [17]
SIS LS S0m, AL ERVE R 9 BB B N
HIRA T 8 or 42 Al G (R 2) 0 KASP Master 91 RASPHRiZ KM% & EEE S

Mix Il F LGC 2~ ®] . i FH PHERAstar i il , £ Il

ZE W5 A Kluster Caller 2R 143 B o %F T4 ) 45 1
R A R R 2 A SR A 3 ARk DNA
BRI, DL i A% i A A 7 AR R

I 24 418 A DNA FE &R B, KASP #5id 4
U A=A T Hex JE RIS (20 €6 5] 45) L Fam & (K AU
(I8 A5) 2R A JE DR Y (4 €0 [ ) o 60 35 [ Y
OF 5 50) , B e [58 55h JTE A AR X R (T 1)
.11.



W 7G4l Bl 2 2024 4R 55 52 4455 4 1

A © P5CSIA P5CSIA
@ HQ03-1
o @ HQ03-3
e‘:’ @ HQ03-2
@HQ10-1
o
HQ21 S ©HQI12-1
o HQ12
o
HQ10
o -
& HQ2I @HQ12-2
HOQ10-2 @
Oe QHQlO 3@
o & HQ12-3 @
HQ21-3@
o
@ ©HQO3 HQ21-1@
g TaSnRK2.3-1B-KASP-4 o TaSnRK2.3—1B-KASP-4
2 HQO8-1
010-2 HQ04-2
Bl 8
§ HQ10-3
o HQ04-3
© HQ10 9‘7 Q
<@ HQO4-1
@ HQO4 HQ]O—\}\%
/vﬂ L
® HQO07-1
-] o /
o9

AR B 2RI AR AR SR TR 7 LG5 R s a R b 73 ) 2200 AR 1 R £ A TR R IR 4 A 1R B bR DN 1 245

A and B indicated the genotyping of mix samples; a and b indicated the detection of single wheat DNA from unknown and heterozygous genotype

samples
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Fig.1 Detection result of PSCSIA and TaSnRK2.3-1B-KASP-4
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H, F, U and Z indicated Hex, Fam, unknown and heterozygous genotypes, respectively. U indicated unknown genotypes; Z indicated heterozygous

genotypes. The underline and box indicated 8 unknown genotypes and 25 heterozygous genotypes, respectively
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Fig.2 Genotyping of 24 wheat materials in 32 loci
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