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Abstract; This study aimed to investigate the regulatory role of cell division cytokinin in wheat root
morphological development and to identify key functional genes involved in root system architecture
regulation. The seedlings of a wheat variety Jinmai 47 were treated with exogenous 0. 05 pmol « L'
6-benzylaminopurine(6-BA) to systematically analyze its effects on root phenotypic traits. The geno-
typic sensitivity of 110 wheat varieties (lines) to 6-BA was evaluated. Furthermore, the TaCKX1B
gene was obtained through homology-based cloning, and its function was validated via heterologous
overexpression in tobacco. The results showed that the treatment with 0. 05 umol « L' 6-BA signifi-
cantly inhibited primary root elongation while promoting root hair initiation and elongation. Consider-
able genetic variation in sensitivity to 6-BA was observed among wheat genotypes, with sensitivity in-
dices predominantly ranging from 40% to 60%. Materials with low sensitivity at the seedling stage
exhibited more developed root systems at the grain-filling stage. The TaCKXIB gene was located on
chromosome 1B, with a coding sequence length of 1 569 bp. Heterologous overexpression of
TaCKXIB in tobacco resulted in approximately a two-fold increase in root biomass in T, transgenic

plants compared to wild-type controls. In conclusion, the TaCKXIB gene plays a positive regulatory
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role in plant root development.

Keywords: Wheat; Cell division cytokinin oxidase/dehydrogenase gene; Root development; Gene func-

tion; Genetic transformation
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Table 1 Primer sequences used in this study

Gk 19751

. . - r
Primer Primer sequence(5 —>3")

5'-TTTCTTCTTTTACCAGCCTCCA-3'
5'-GAAAAGAGCTACGAAAGAGAA-3’
5'-ATGTTGGCGACCTCGTATT-3'
5'-CGTTATGTTTATCGGCACTTT-3'

TaCKX1B-F
TaCKXI1B-R
Hyg-F
Hyg-R
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6-BA 1Y 520 fe 55 . ¥ A2 AT /NME 6 5 4 5 R
(BRI N AFRA, 5 H A 0.02%, HRK
Z#) 6-BA 58 UM

84. 90 Y HI/IME 6 5 CHURPEFE %L 71. 14 %) L K
TRABUR S 3R 99 CRIUBE M 45 £ 33. 09 %0) AT 228 (i
JRPEFEE 16. 85 Y0) g MRk, R FH AR 45 A 1 WL 56

S AN TR] U /I 22 36 DR R g AR K L R e T AR
FE2ZS., S5 (E 2) BoR AR R 99 M
228 WERRMIMMRK MMEFHE LW TEH R FST
o ORGSRl 22 47 F/IME 6 5 (T8 2D) L R XS

2.3 ERXHREBRESHBRNEZLM(R)RER 6-BA K@ZF’ZE’J/J\%ﬁéﬁﬂ?“?%”ﬁﬁﬁﬂ“bﬁﬁﬁ
ERBHER %k 0 F L FAR 2R A O ) i
W RS RN A R 07 CHOBRER R R
0.05 wmol - L' 6-BA
0.03 0.04 0.05 0.06 0.07 0.08 0.09
lem
B
g
2
<=
on
i
Z3
#H =2 be be
R
=
~
0.01 0.02 0.03 0.04 0.05 0.06 0.0
6-BAYRSE
6-BA concentrations/(umol *+ L™)
B bR E R R R AR A BRI FE 0. 05 K L 2ER B3,
Different letters on the columns indicate significant difference among different treatments at 0. 05 level.
1 AERE-BARETINEREZNEFTRAR
Fig. 1 Development performance of wheat root under different concentrations of 6-BA
F2 NERWM(R)REI 6-BA W BEESE
Table 2 Root sensitivity classification of wheat varieties(line) to 6-BA
(R U TR 5L B Y E)) O 4 5 B
Varieties(lines) Sensitivity index Type Varieties(lines) Sensitivity index  Type
228 16.85% HI B[ Ab 48.17% MS
A7 15 5 Shimai 15 22.53% HI #3%E 0610 Lunsan 0610 48.22% MS
80909 28.20% HI B64 48.72% MS
116-422 28.45% HI Q323 48.80% MS
81-24 28.61% HI Z& 1l 4447 Taishan 4447 49.33% MS
74 221 Xinong 221 30.45% 1 14 0919 Shannong 0919 49. 86 % MS
B 122 Shanmai 122 31.19% 1 Z K 21 Qinong 21 50.01% MS
Bk 160 Shaan 160 31.62% 1 iz 97169 Yun 97169 50.02% MS
B Z 107 Shaanmai 107 32.22% 1 2595 50.14% MS
99 33.09% I 4 986 Wunong986 50.33% MS
B-75 35.19% 1 /IME 9 5 Xiaoyan9 50. 48 % MS
FBEH # 9988 Zhengyumai 9988 36.11% I L 8756 Ji 8756 50. 74 % MS
CA61 36.58% I 342 51.01% MS
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Rl (R U FE B L] R (R UM 4 B L]
Varieties(lines) Sensitivity index Type Varieties(lines) Sensitivity index  Type
HQO4 37.41% I WA 2009-19 Cangmai 2009-19 51.19% MS
XN10-1 37.71% I #2001 Jing 2001 51.59% MS
Bk 7859 Shaan 7859 37.90% I 4 B10 Y% % 47 Sheng B10 Shoujinmai 47 51.97% MS
[ 481 Shaan 481 37.90% 1 Jil 4 18 Zhoumai 18 52.02% MS
B 229 Shaan 229 38.28% I KA 886 Wunong 886 52.48% MS
AYL1 38.30% 1 P4k 224 Xinong 224 52.52% MS
75 8 5 Kehan 8 39.13% I 2% 5% Fanmai 5 52.71% MS
/IME 166 Xiaoyan 166 39.38% I It 8159 Lin 8159 52.94% MS
698 39.82% 1 /IME 270 Xiaoyan 270 53.12% MS
B4 33 Shaannong 33 40.22% MS # 4 01395 Luomai 01395 53.34% MS
/IME 398 Xiaoyan 398 41.00% MS P4 979 Xinong 979 53.38% MS
430 25 Mianyang 25 41.08% MS #E 75 Ligao 7 53.83% MS
N9644 41.73% MS P4 928 Xinong 928 54.21% MS
N9820 42.08% MS A 456 Xingtai 456 54.55% MS
N9738 42.42% MS 4 % Baidongmai 54.56% MS
iz 5 103 Yunhan 103 42.45% MS PG4 998 Xinong 998 54.89% MS
5 11925 Jing 11925 42.60% MS CP03-141-8 55.27% MS
Ifi Y8159 Lin Y8159 42.71% MS JEl % 8846 Zhoumai 8846 55.63% MS
7§ 4¢ 837 Xinong 837 42.72% MS K75 65 Taikong 6 55.76% MS
K 4853 Chang 4853 42.93% MS 2B11 55.89% MS
CYL12 43.10% MS 8 9023 Zheng 9023 55.97% MS
JIIF 12 Chuanyumai 12 43.11% MS Z&2 4% 322 Qinnong 322 56.10% MS
Ju#% 2% Jiumai 2 43.47% MS Marguis 56.52% MS
Bk 2419 Nanda 2419 43.94% MS 2B09 56.68% MS
B3 150 Shaanmai 150 44.11% MS R # 35 Junmai 35 57.03% MS
N9609 44.53% MS %3 18 Yumai 18 59.15% MS
N9628-2 44.71% MS Be# 94 Shaanmai 94 59.34% MS
HQO03 45.04% MS 3392 59.39% MS
W 18 Huaimai 18 45.05% MS BB 6 %5 Shaanken 6 59.74% MS
04233N 45,07 % MS Jt5 8 5 Beijing 8 60. 63 % S
% 952 Shaan 952 45.12% MS Pe & 6097 Jimai 6097 60.78% S
¥ Fg 17 Jinan 17 45.94% MS iz 5 719 Yunhan 719 61.01% S
21 19 Mianyang 19 45.98% MS B4 95 Zhaomai 9 62.09% S
J& 27 Zhou 27 46.02% MS 5 14196 Jing 14196 62.28% S
Z3FH 11 Mianyang 11 46.19% MS 1§ 7228 Heng 7228 63.30% S
155 46.19% MS ¥H 2 5 Jinan 2 63.36% S
B4 13 Yumai 13 46.51% MS 4k 2718 Xinong 2718 66.49% S
XN10-2 46.87% MS o1 [E % Chinese Spring 67.08% S
#E# 18 Huaimai 18 47.18% MS HQo8 68.40% S
08WM198 47.28% MS 04233N 69.97% S
RD-14-2 47.58% MS /ME 6 % Xiaoyan 6 71.14% HS
9020 48.17% MS A 47 Jinmai 47 84.90% HS

HI. Highly insensitive type; I. Insensitive type; MS: Intermediate type; S: Sensitive type; HS:Highly sensitive type.
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columns indicate significant difference among different materials
at 0. 05 level.

B2 A[E 6-BA SR /INZ 47 1Y K H
RREEBIRLEE

Fig.2 Comparison of root physiological indicators at filling

stage in wheat lines with different sensitivity to 6-BA
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Fig. 4 Construction of TaCKXI1B expression vector and Agrobacterium transformation



55 10 9]

TS AR /N A A oy 2 R ALl / I U 3 I TaCK X1 B 5 [ R 3 BE 43 AT « 1339

Bs5 RERFENS E’JZIKEHEEﬁ{’éEEHK'T

Fig.5 Process of Agrobacterium-mediated genetic transformation in Nicotiana benthamiana
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Fig. 6 PCR detection of transgenic tobacco plants and analysis of wild type and T, transgenic tobacco root
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