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Anthocyanin Biosynthesis in the Apple Skin of ‘Granny Smith’ after Bag Removal
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(1. College of Horticulture, Northwest A&F University, Yangling 712100, China;
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Abstract: Changes in fruit color, anthocyanins and phenolic compounds concentrations and the relative expression of
MdMYBI1, MdbHLH3, MdbHLH33, MdTTG1, MdCHS, MdADFR, MdANS and MdUFGT were determined in apple skin of
bagged and bag-removed ‘Granny Smith’ fruits. Light is a key factor for fruit coloration. Red color development, flavonol
accumulation and anthocyanin biosynthesis in apple fruit skin were depressed by fruit bagging, while the values of L* and
b* dropped, a* value and the concentrations of cyaniding-3-galactose, quercetin-3-galactoside and quercetin-3-rhamnosyl
glucoside were increased radically in apple skin of ‘Granny Smith’ after bag removal, indicating the deepening of red color
in the skin; fruit debagging had no significant effects on chlorogenic acid, phlorizin and procyanidine accumulation. Similar
to anthocyanins, transcript levels of MdMYBI1, MdbHLH3, MdbHLH33, MdTTG1, MdCHS, MdDFR, MdAANS and MdUFGT,
the genes involved in anthocyanin biosynthesis were also depressed by fruit bagging. All the genes were induced by light
after bag removal. It is demonstrated that fruit bagging inhibits anthocyanin biosynthesis by supressing the expression of
genes involved in anthocyanin biosynthesis, and these genes could be induced by bag removal, leading to anthocyanin
accumulation in apple skin.
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Table1l Sequences of the primer pairs for real-time PCR
e E5I475) Gkl
Actin 5" GCAACTGGGATGACATGGAGA 3 5" GGCAGGCACATTGAAGGTCTC 3’

5" TGATTCCAAAGGTCCGTGCT 3"
5" GTGACGGTTCTGGCTGAGGT 3"
5" TCAAGGATGGATGATTGGACC 3'
5" GGCGGATAAGGGTGGTCG 3'

5" GCCTTGTTGCTTCTAGTTTCTCC 3'
5" ACTCAAACCCTATCTCCCTCAACT 3'
5" TTIGTGGAGGATGAAGGTGAGTG 3'
5" CCTGCCAGTAGTGGTAGATGCC 3'

MdMYBI 5" AATGGAAATGATTGGTGGGAGA 3'
MdbHLH3 5 TTGTAAAGAGTTGCGAAGTGGG 3'
MdbHLH33 5" CTGTGACATTGACGAAACTGACC 3’
MdTTGl 5" CGCAAGAATCCCATCTCAGAGC 3'
MdCHS 5" TAGGGCTTACATTTCACCTTCTCA 3
MdDFR 5" ACGACCTCTGCCTTTCTCACA 3’
MdANS 5" ATGAAGGGAGGCTGGAGAAAG 3'
MAUFGT 5" AACGGTAATGTCAATGGTGCG 3'

14 B

KHISPSS 18.0 i iS4, tEHER. £
Ty 24 49 I < £ R 35 DAL A K 3R 0K = 1) B0 4E R0 O 22 AT 4y
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Fig.1  Color development in apple skin of ‘Granny Smith’ after bag removal
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Fig.2  Changes in L*, a* and b* in the skin of ‘Granny Smith’
after bag removal
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Table2 Changes in concentrations of phenolic compounds in the skin
of ‘Granny Smith’ after bag removal
mg/g
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o RE 0012001 008£000c 0.10£0.01° 008£001° 0.07£000 0.062:0.01°
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Fig.4 Changes in expression levels of genes involved in the
regulation of anthocyanin biosynthesis in the skin of ‘Granny Smith’

after bag removal
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Fig.5 Changes in expression levels of anthocyanin-related structural

genes in the skin of ‘Granny Smith’ after bag removal
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