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Table 1 Primers for quantitative real-time PCR

AR % AR ) T

AcACSI TTCGCCAGGGTCATCCTTTC AGCTTGCTTTGCCAACACTG

AcACS2 CACGGTTTTCAATCAGCCCG GGGTGGAAACTAGCCCGAAA
AcACS3 AAGTTGGCACAAGGCGAGTA ACATCTGGGTCAACCGACAC
AcACS4 AATTTCGTCCCAAACGCAGC TCCCTTCCAAACACTCCACG

AcACS5 CACGGAATTCACGAGCGTTG TTCTCCTAGCGGTTGTCACG

AcACS6 CCAGGCAACTGGTGATGGAT CCGGGTCTGCCAAACAAAAG
AcACOI CCTGCACTGGTGGACAAAGA ACCCAAGTTAGCGGCACTTT
AcACO2 TCGATGTCCCGCCAATGAAA GTGCCGGATAGATGACAGCA
AcACO3 AGAATGGATCGATGTCCCGC TTGCCATCCGTCTGAGCAAT

AcACO4 CGTGATGCACCGTGTGATTG TTAAACCTCGGCTCCTTGGC

AcACOS5 CAATCCTGGCAATGATGCGG AATCTTGGCCCCTTAGCCTG

AcACO6 CTCGTTCTACAACCCTGGCA GCCTTCATGGCTTCAAACCG
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Gene ID 7E NCBI #i 2 I 3K 45 AH N 2 K /9 CDS
5, 83 Primer 6.0 X431 5149 (% 2), LA
5 AT ENN cDNA S RLHR 4T PCR 97318 . FO i %
¥ 198 CHIAEPE 30 5;98 CAEME 10 s.58~60 CiE

K 205,72 CHEAH 30 5,30 MGER ;72 CLAEAH 10
min, P 1Y HEAT I RO, 28 )5 5 pTOPO-Blunt
ARG, LB KA Z S 40 DHS«, ¥k
BRI T R 0 56 IE
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Table 2 Primers for cloning

A 4 AR LA R
AcACOI ATGGAGGCTTTCCCAGTCATTGAC CAACACACCAGCCAAGCAA
AcACO2 ATGGAGACTTTCCCAGTCATCGA AAGACCACCAGCCAAGCAC
AcACO3 ATGGAGGCTTTCCAGTCATTG TGTGAACTCCAAGACCAAGCTC
AcACO4 ATGGAGGCTTTCCCAATCATTG AGCAAATCCTGTGGTCAGCAC
AcACOS5 ATGGAGACCTTCCCAGTGATTAAC AGAACCCAACACTTGACACTTCC
AcACO6 ATGGAGGCTTTCCCAGTC CTCGTTAACTGCCTTATGAGT
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Fig.1 Changes of physiological indexes of “Hongyang” kiwifruit stored at 20 °C
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Fig.2 Changes of ACS activity and ACO activity of Hongyang” kiwifruit during storage at 20 °C
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PE, CIAE PR RS MG RO A ACS WM
i 1E M 26 (P<0.05) , 5 ACO i 1 5L 4 2 15 A
K (P<0.01) , A1 R %53 % 0.846 F11 0956,
24 “4IFH"EBEHRL ACSACOERZER
xik
241 “LLBHTBRBERE ACS FE DA X 263k B (0 AF
1k WnE 4 B 6L B R AR B AT O 2 A R
1) ACS 3 5 A1 X 3¢ 3k i A8 46 i 4T 50 # ,A-
cACSI~6 WMk ACS LR K Y 6 A3,
FE L1 BH R Ak SR S v 1) 658 T EE BN, X IR
AL B ACS FeH £k B 2 ETHE T %
N b TR g A A B2 38 /N T IR R
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Table 3 Relation coefficient of ethylene release rate

of "Hongyang” kiwifruit

LR RE CFREA ACS &% ACO &
x P8, 0.581 0.764 0.740
P 0.758 0.846* 0.956%*

Tk R ) R B3 A 56 (P<0.05) ATk B 25 4156 (P<0.01)

BB T ACS 3R Rk, REEKE S A-
cACS3 FEN LKkt m T HE RN, HR W24 X &
25 5 2 R A

242 “LIFHTERBERE ACO 3 A X 3k 0 AR
b WE S FEas LD B R AT OC 2K A AR
1) ACO 3 H 1) AH G 28 3K 1t A8 A iHE AT 73 BT, AcA -
COI~6 MMM ACO FEH K G ) 6 NI
AcACOI AcACO3 AcACOS 78 “ 2T [H 7 Bk 50 52
TR I SR A BT ;A cA CO2 Fl AcA CO4
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Fig.3 The heatmap of ACS genes expression of ‘Hongyang” kiwifruit during storage at 20 C
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Fig4 The heatmap of ACO genes expression of ‘Hongyang” kiwifruit during storage at 20 °C
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Fig.5 Analysis the conserved domain of ACO protein (A~F is AcACOI~6)

x4 BAEHk ACO RixEERIRME (%)
Table 4 The pairwise comparison (%) of ACO gene in kiwifruit

I AcACOS ¥ FE 5 [F IR PE R AR, N 28.3% ., Hi4r
e 590 R L B T 70% L) 1 R VR s

AcACO 1 2 3 4 5 6
1 100
2 40.6 100
3 40.6 99.3 100
4 98.8 41.0 41.1 100
5 38.2 76.1 76.1 28.3 100
6 83.4 38.6 38.7 83.3 36.9 100
27 Bk ACO EEEZHFHM o
BTt B AcACOI-6 FERFE“LLBH ke ove——H—HHIMHMI-— I P e

chzz ! _'_U_ll.'J.IJJ_leJ.'_'_*I_I,[P_'U_'J (TNNIEE TN

Bk ™ %5 (http://kiwifruitgenome.orgfhome) i 17
BLAST, & JU 4 % 8% F ATG 1% 2 000 bp ¥ 41
VS W0 64 05 85 51, SR )5 {8 ] PlantCare 752k
4 M B M (http://bioinformatics.psb.ugent.Be/
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2 W R g g 12 B I A PR 42 T 0 M e & 0
TCHFHLRSFIFS) I TATA HE CAAT HE%, )4
TIE B AR AIF 5 36 B A0 B DAL BT 0 A 2 08 3l 1 DX
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Fig.6  Distribution of cis—acting
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4,1 AcACOS5 FEH I AcACO6 KX 439 B A 57
AFALA T 6 MM RILEZ T TSR
B 1025 5 miRNA ik KF 1 22 R AL A 530,
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The Key Genes in the Transformation of Ethylene Production System I

and II of "Hongyang” Kiwifruit

Liu Ruihao, Yao Manli,

Gao Guitian”,

Wang Peng

(Shaanxt Normal University, College of Food Engineering and Nutritional Sciences, Xian 710100)

In this study, “Hongyang” kiwifruit was used as raw material. We used ethylene as an intervention method to

investigate the changes in physicochemical indexes, ethylene production rate, and the activities of ACS and ACO, the
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key enzymes involved in ethylene production during postharvest storage period. In addition, the expression differences of
each member of the gene family affecting ACS and ACO were also studied using real-time quantitative PCR combined
with bioinformatics analysis, and the key genes for the transition from ethylene production system I to Il were cloned.
The results showed that the hardness of ‘Hongyang” kiwifruit decreased from 8.7 kg/cm?® to 0.02 kg/cm* and the content of
soluble solids increased from 8.1% to 16.9% during postharvest storage, and the ACS and ACO activities in both the
ethylene intervention and non—intervention groups showed a trend of first increase and then decrease, which was consis-
tent with the trends of respiratory intensity and ethylene release rate. Besides, The ACS, ACO activity and respiration
intensity of the samples in the non—intervention group reached their peaks on the 9th day, and the ethylene release rate
peaked on the 7th day, while the ethylene treatment group all peaked on the 5th day, indicating that ethylene could
accelerate the arrival of the kiwifruit respiration peak, ethylene release rate peak and the peaks of ACS, ACO activity.
Six ACO genes were successfully cloned from ‘Hongyang” kiwifruit fruit, named as AcACOI-6. The sequence of the cod-
ing region of AcACOI-6 was 1 101-1 270 bp, encoding 352-402 amino acids, and the nucleotide sequence homology
was 28.3%-99.3%. Moreover, all ACO genes had the same conserved structural domain PLN02299, which had ACO ac-
tivity. Finally, the qRT-PCR results showed that the relative expression of ACO is 500 times higher than that of ACS,
and there was a high consistency between the expression changes of AcACOI and AcACO3 in the ACO gene family and
changes in ethylene production and enzyme activity (R>0.85). Particularly, their promoter sequences were enriched with
cis—acting elements involved in transcriptional regulation. Overall, the findings suggested that AcACOI and AcACO3 were
pivotal genes in the transition from ethylene production system I to system II.

Keywords kiwifruit; Hongyang; ethylene; ACS; ACO



