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Expression analysis of potato cold-induced sweetening related genes
in phytohormone pathway
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Abstract: Differentially expressed genes(DEGs) associated with phytohormone pathway were analyzed by transcriptome
sequencing in potato tubers stored at low temperature for 5d, which from potato insensitive cultivar(‘Huashu3’) and
sensitive one(‘Zhongshu5’) to cold-induced sweetening(CIS). Six DEGs closely associated with sugar metabolism were
screened from DEGs in phytohormone pathway related with phytohormone synthesis and signal transduction through
bioinformatics analysis. And then the effects of these 6 DEGs on potato CIS were analyzed. The results were as follows:
KOox2 and GA30x1 are the key enzyme genes for gibberellin(GA) biosynthesis in potato tubers. GA could stimulate the
activities of amylase and invertase, and increase the accumulation of reducing sugar in tuber. Thus GA was a positive
regulator of potato CIS. ANT and AIL6 belong to AP2 transcription factor family involved in ethylene response. BRI1 and
BKI1 are two transcription factors in brassinosteroid(BR) signaling pathway, and they could interact and then antagonize
the activity of 14-3-3 protein. These 4 transcription factors ANT, AIL6, BRI1 and BKI1 affected the reducing sugar

production through negative regulation of invertase gene expression, thus were negative regulators for potato CIS.
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Fig. 1 Venn diagram and number statistics of DEGs in potato tubers

(K 1-a); 74h, KRR RN E 4753
1 1440 (Kl 1-b),

22 ORESRZIESFTIAEFGOIREEEN

225 GO s FELbX b, 8% 2 s 2R
IR F A HE R R A YA FE(BP) . 44 73 (CC)
FrFIIEE(MF)3 NIhREdL, “AB%E =547 6456 1
(LVAZRIREE 3510 4~ FREFRIAKEA 2946 1),
HEHASH 3983 M LIEEIERERA 2030 4~ FIEE
TRHEEA 1953 M) 22 FRIB AR B RE

GO TIRELL E 4R 10 Fhas F 3Gk LK ThfE
RGN, 2 R RIREFN GO HHEREK
AR 2), BP 4HAY25 Bk e
HE DNA BB 3 SR | BRI, | SR e iRy |
ks w1 R, Bz 24k CC 2iM25 F 3Rk 5L
TR ENIAEANNAZ . AR LG . AL
JERE RN A I s 1 MF 4P T e R B 454
ATP éﬁ%\ DNA %54 . DNA S5 s A

A GE M EFRFRIIERERZ

DNA %i*&ﬂ‘h’"% —————)
nREEEE = =
. e =
A i -
L bibmun -——
£ gt =3
=
sosis s, DRA BT -_—
Iﬁ@-’l&;ffz -
Hﬁﬁﬁiﬂfﬂ%#ﬂg
ki H@rﬁ;ﬁ?; )
% L0ES ————
= Lk % —
|F'J$}3§“ =:|
B pLEA —
S
L =]
2 DNA 4 P ———
R A ZEG —
DN FESURE S DNA 252 [ —
xR i) zgi;A [ ——
BASEZ NP m’?mm; b =
—
%m?““ L 1 I | w—— L I I ]
1000 800 600 400 200 0 200 400 600 800 1000
HEHH
= M
DNA #EAR #) ,‘7 s R
g % W =
¥ Hitlss ;g —
IR R K =
= E»ﬂm’n& DNA /;,-}% =
t
MI waf n ; -
HﬁEJfﬂu&fﬁ L
g LN
8 4 —
——
g
—
—
99 L e—
2 ——
-’S | m—
o [ —
-_—
® —
—
1 — 1 1 |
400 200 0 200 400 600
FEREE

a EESE b CREIE

2 DREREZERFEEEGO BENH

Fig2 GO enrichment of DEGs in potato tubers
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Table 3 Information about phytohormone synthesis and signal transduction pathways of DEGs in potato tubers
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Table 4 Phytohormone-related DEGs involved in regulating potato tuber CIS
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Fig.5 Pathway with phytohormone related genes regulating potato tuber CIS
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