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Cloning and Functional Marker Development of Wheat
Plant Type-Related Gene TaOTUBI
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(1. College of Life Sciences, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. College of Agronomy, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: To develop functional markers related to wheat plant type, we identified members of the
wheat OTUBs family in this study, cloned a potential plant type-related gene, TaOTUBI , and ana-
lysed the expression pattern of the gene. The result showed that TaOTUBI gene was widely ex-
pressed in various tissues of wheat and had the highest expression abundance among the 33 members
of the wheat OTUBs family. The natural variation of the TaOTUBI gene was analyzed using 748
wheat genome natural variation data, and it was found that two haplotypes, Hap I and HapIl . main-
ly existed in the TaOTUBI-A promoter region. The development of a dCAPS molecular marker based
on SNPs at the —761 bp locus enabled the effective identification of Hap [ and Hap Il in 313 wheat
varieties. Linkage analysis revealed that Hap [ is an excellent haplotype for plant type improvement
and yield increase. Evolutionary analysis revealed that Hap [ is the dominant haplotype in domestic
and foreign-cultivated wheat. These results can be helpful for plant type improvement and molecular
marker-assisted selection breeding in wheat.
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Fig. 1 Phylogenetic( I ) and expression pattern( Il ) analysis of the OTUBs family members in wheat
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TaOTUB1-A MGDAPPPAPASLVEGGGSDGAGPDPNSHRLSPETVSVELSMGGDY YHACCGDPDPDEKHEGPQVPYIGNKEPLSALAREFQSGSPILQEKIKLLGEQYDATRRTRGDGNC 110
TaOTUB1-B MGDAPPPNPAPPVEGGGSDGAGPDPNSHRLSPETVSVELSMGGDYYHACCGDPDPDEKHEGPQVPY IGNKEPLSALANEFQSGSPILQEKIKLLGEQYDNLRRTRGDGNC 110
TaOTUBI1-D MGDAPPPPPAPLVEGGGSDGAGPDPNSHRLSPETVSVELSMGGDYYHACCGDPDPDHKHEGPQVPY IGNKEPLSALAREFQSGSPILQEKIKLLGEQYDALRRTRGDGNC 110

Consensus

mgdappo pa vegggsdgagpcpnshrlspetvsvelsmggdyyhaccgdpdpd kgegpgvpyignkeplsalaaefigsgspilgskiklloegydalrrtrgdgnc

TaOTUB1-A FYRSFMFSYLEHILETQDRAEVERILKNIEQCKKTLSGLGYIEFTFEDFFSMFIEELQNVLQGHETS IGPEELLERTRDQTTSDYVVMFFRFVTSGEIQRRAEFFEPFIS 220
TaOTUBl-B FYRSFMFSYT.EHTTETQNDRARVERTTKNTEQCKKTT.SGT.GY TRFTFREDFFSMFTRERTQNVT.QGHRTS TGPRERT TRRTRDQTTSNYVVMFFRFVTSGRTQRRARFFREPFTS 220
TaOTUBl.D FYRSFMESYLEHLLETQURAEVERLLKN L EQCKMTLSGLGY LEFIZEDEFSME LI EELONVLOGHETS LGPEELLERTEBQIISUDYVVMEZREVISGE LQRRABFFEPELS 220

Consensus fyrsfmfsylehiletgdraeverilknieqck tlsglgyieftfedffsmiieelgnvlcghetsigpesllertrdgttsdyvvmffrivtsgeigrraeffepiis
TaOTUBI1-A |crtns TVVQFCKSSVEPMCEESDHVHITALSDALCVPIRVMYLDRSSCDTCNLSVNHHDEIPAANS SECDAAMCLNPAEEKPY ITLLYRPGHYDILYPK 319
TaOTUBI1-B |[srTus TVAQFCKSSVEPMGEESDHVHITALSDALGVPIRVMYLDRSSCDTGNLSVNHHDEI PATNS SEGDAAMGLNPAEEKPY ITLLYRPGHYDILYPK 319
TaOTUBI1-D |GLTNSTVIQFCKSSVEPMGEESDHVHIIALSDALGVPIRVMYLDRSSCDTGNLSVNHHDEFIPAANSSEGDAAMGLNPAEEKPY ITLLYRPGHYDILYPK 319
Consensus gltnstv gfckssvepmgeesdhvhiialsdalgvpirvmyldrsscdtgnlsvnhhdfipa nssegdaamglnpaeekpyitllyrpghydilypk
A
b TaOTUB1-A(/MNE Trificum aestivum) H312
1.2¢
TAOTUBL-B(/INE Triticum aestivum) mm g ¢
o= L
TaQTUB1-D(NE Triticum aestivum) ;g 2 - 1.0
oM o8t
HvOTUBI(KZE Hordeum vulgare) E a 59
BAOTUB | (ZH84EW%. Brachypodium distachyon) E E S 0.6}
- ®
ZmOTUBL(E K Zea mays) g S E 0.4}
=
. =3=
OsOTUB1(KAE Oryza sativa) g < 0.2}
AtOTUBL(URISF drabidopsis thaliana) ﬁ ~ 0

OTUBL(AZ& Homo sapiens)

%;&Wséé, FedemlSem 5 10 15 20
S 2SS

€ SN TE AR

& Young Grain after

spike flowering/d

a: i Sk BRI OTU 45 Hy i v 802 i1k = 106 A i PRSP IR IR L 2320 107 37 B9 KA UL (D107) L 110 37 89 2 i U #: (C110) AT 312 {3

HI AL R (H312) b bW 5 c: qRT-PCR(T2aOTUBI-A)

a: Arrows indicate the conserved amino acids assumed to catalyze the triad in the OTU domain, namely aspartic acid at position 107

(D107), cysteine at position 110(C110), and histidine at position 312(H312); b:Phylogenetic tree; c:qRT-PCR (by TaOTUBI-A).
2 TaOTUB1 WE B (a) L (b) REERIE () B
Fig. 2 Analysis of the protein structure(a), phylogenetic(b), and gene expression(c) of TaOTUBI1

a JB S F Promoter
-1981bp —1221bp -761bp

Hapl =576 g
Hapll ¢ A

*—, *_l V_I ATG
\ ﬁ
-2000bp Dral l

b c Hapll
M Hapl Hapl Hapll Hapll

250bp
200 bp
150 bp
100 bp

a:TaOTUBI-Ap ¥ 17 TR 2 5 PE FURAE T 4301 5 b 4y F AR ic HF & Y50 0E ; M: DL500; c: TaOTUBI-Ap AR HAE BIAE 313 /N7

st e B AR A AR

a:TaOTUBI-Ap nucleotide polymorphism and haplotype analysis; b: Molecular marker development and enzyme digestion valida-

tion; M: DL500; c:Distribution frequency of different haplotypes of TaOTUBI-Ap in 313 wheat varieties.
3 TaOTUBI-Ap B EE SIS Firid A E
Fig.3 Haplotype analysis and molecular marker development of 7aOTUBI-Ap
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R HAAAE T 53 5008 & B Hap [ #1BA Hap [ /N WA A Z MR . 0 A B0 8 P 308 - iR (2 =8 4~ (Hap [ )/6 4~ (Hap
/NG R X 15 AMEY#ERZ ], * FIR P<<0.05, * x /R P<<0.01,

Agronomic traits were investigated in fields for wheat varieties possessingHap | and Hap Il , respectively. All data are presented as
mean= standard error[7n =8(Hap I )/6(Hap Il ) wheat varieties X 15 biological replicates]. * and * * indicate significant difference at
P<C0.05 and P<C0. 01, respectively.

El 4 TaOTUBI-Ap AR BFEREERZHEKMEXES
Fig. 4 Correlation analysis between different haplotypes of TaOTUBI-Ap and agronomic traits

a
47.9%
b EHapl  OHapll
60-

¥
[==]
¥

5 B Latitude
S
<

1l 1 \ II
80 100 120
£ Longitude
a: [H NGl /NE T TaOTUBI-Ap AR AT AL S5 A B3 . CL: [ b5 /N2 Al (n = 102) 5 CC: o [E B /N 22 i i (e = 43) 5
NCL: [ 4 J7 /22 B (n =107) s NCC: B A& K5 /N2 Sl (e =422) 5 b Bk 85 /N 22 h TaO TUBIL-Ap AN [8) B35 R 19 43413 3%
a:Distribution frequency of different haplotypes of TaOTUBI-Ap in domestic and foreign common wheat varieties. CL: Chinese
landrace (n=102); CC: Chinese cultivars (n=43); NCL: None-Chinese landraces (7 =107); NCC: None-Chinese cultivars (n=422) ;
b:Distribution frequency of different haplotypes of TaOTUBI-Ap in Chinese cultivated wheat.
5 TaOTUBI-Ap AR REHELENEFHDHME
Fig. 5 Distribution frequency of different 7aOTUBI-Ap haplotypes in common wheat varieties
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