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Changes in Carbohydrate Metabolism and Related Gene Expression in Nec-

tarine Floral Buds during Dormancy
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State Key Laboratory of Crop Biology, College of Horticulture Science and Engineering, Shandong Agricultural University,
Tai’an, Shandong 271018, China

Abstract: To determine relationships among carbohydrate, low temperature and dormancy, the carbohydrate
content, the seasonal expression of sugar metabolism related genes and transcript expression of related genes
under low temperature were examined using floral buds of ten-year-old field-grown and three-year-old potted
‘Shuguang’ nectarine (Prunus persica var. nectariana cv. ‘Shuguang’), respectively. The results indicated that
soluble sugar (mainly sucrose) contents in floral buds increased gradually during dormancy; while starch con-
tent showed an inverse decreasing pattern. The transcripts of genes involved in sugar metabolism were differen-
tially regulated. The expression of HisH3 (histone H3) and HK1 (hexokinase 1) was distinctly up-regulated be-
fore endo-dormancy, while SuSy (sucrose synthase) displayed a contrary expression pattern. The expression of
AGPase (adenosine diphosphate glucose pyrophosphorylase) showed no significant change and the expression
of UGPase (uridine diphosphate glucose pyrophosphorylase) was increased during dormancy. The results dem-
onstrate that HK1-dependent sugar signaling pathway may play an important role after entering endo-dormancy.
The expression of cell division related gene HisH3 increased dramatically and then decreased after low temper-
ature treatment, indicating that inhibition of growth during endo-dormancy was not a consequence of reduced
cell division availability. UGPase has an adaptability to low temperature to some extent for it shows a parallel
trend between endo-dormant period and low temperature treatment.

Key words: dormancy; carbohydrate; low temperature; gene expression; nectarine floral buds
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glucose pyrophosphorylase, AGPase)Jk [l A #k
(DY641336)3k 3, JRTF 1 I 11 45 b FE 0 IR 1L I
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Table 1 The primers and their sequences used for the qPCR analysis of the relative gene expression

involved in carbohydrate metabolic pathway in ‘Shuguang’ nectarine

A EFGI(5'—3") KI5 (5" —3") BAGIEEIC R
AGPase TCTGTATGATGGCTACTGGGAAGA GGGTGTAGATTGGGGAGGAAC 60 40
HK] CTTGATATGCGTGTGTCTGCTCT ACAACATCCCCATTGACATACCT 58 40
HisH3 AGGAGTCAAGAAGCCCCACA TGGGCAATTTCACGAACAAG 57 40
SuSy TTTCTCCCCACGGCTATTTC TAAGCATCTCAGTCTCCAAAGCAC 59 40
UGPase GTTCCCATCCCTAAAGAATAGCGGC CAGCACCCAAGTTGTCCGAGTTAGC 63 40
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Fig.1 Agarose gel (1%) electrophoresis of total RNA in
‘Shuguang’ nectarine floral buds
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Table 2 Changes in carbohydrate contents in ‘Shuguang’ nectarine floral buds

mgg" (FW)
HIW(H-H) JERD CIRELdE TR ik PR
09-08 18.32+0.50" 11.32+0.27" 1.57+0.79" 2.41+0.05 2.83+0.09"
09-15 19.27+0.37 10.19+0.19° 0.78+0.01° 2.97+0.03 3.78+0.03"
09-22 22.71+0.07" 10.99+0.15 1.59+0.01° 1.72+0.01° 2.32+0.01°
09-29 21.85+0.29" 11.78+0.13" 1.70+0.01° 1.80:£0.01° 1.99+0.01"
10-06 21.7240.28" 15.04+0.09" 2.2140.07 1.92+0.00 1.37+0.01"
10-13 19.65+0.34" 14.27+0.18" 2.78+0.01° 2.20+0.02° 1.02+0.03"
10-20 20.86+0.43 14.27+0.16" 3.2340.01° 2.35+0.02 2.06+0.02"
10-27 21.28+0.12° 11.10+0.84" 3.04+0.01° 2.26+0.01° 2.05+0.03"
11-03 15.55+0.28" 9.99+0.22" 3.2840.01° 2.51+0.03" 1.46+0.03
11-10 21.03+0.13" 13.38+0.09" 5.02+0.04" 2.74+0.017 1.75+0.03"
11-17 21.31+0.08 13.13+0.09" 7.53+0.02" 2.89+0.01 2.04+0.03"
11-28 20.05+0.23" 14.50+0.15 8.91+0.01" 3.01+0.03" 2.57+0.02"
12-10 19.32+0.16" 15.13+0.80° 6.52+1.02° 1.89+0.02° 1.92+0.01"
12-24 18.55+0.23" 15.67+0.14" 4.66+0.00° 1.73+0.01° 1.66+0.03"
12-31 17.35+0.20" 17.04+0.117 4.50+0.03" 1.70£0.02° 1.57+0.02"

R PRE I ) 24520094, 9 A8 H~10 927 H A RIRIE 3, 1133~28H Jy AARIRIY, 127310~31 H 4 A=A RARI . *3Ros ] 5) Edl 2

P<0.05/K - 2R B35,
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Fig.2 Transcript expression of carbohydrate metabolism related genes in ‘Shuguang’ nectarine floral buds during dormant period
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Fig.3 Changes in the expression of HisH3 and UGPase genes in ‘Shuguang’ nectarine floral buds after low temperature treatment
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