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Abstract: The purpose of this study was to investigate the effects of ethephon on the stem
lignification of postharvest flowering Chinese cabbage (FCC, Bcassica campestris L. ssp. chinensis var.
utilis Tsen et Lee) stored at low temperature. The postharvest FCC were treated with different
concentrations of ethephon (100, 200 and 500 uL - L™, placed in an incubator at 1 “C. The control was
treated with distilled water. The content of lignin and activity of enzymes (4-coumaric acid coenzyme A
ligase, 4-CL; peroxidase, POD; cinnamate dehydrogenase, CAD) related to lignification were detected
by spectrophotometer. The gene expression levels of BcERF2, BcERFIB, BcPODG67 and BcPODG69 were
evaluated by real-time PCR. The results showed that the content of lignin in the treated FCC stems
significantly increased and the activities of POD and 4-CL also showed a rising trend during storage. With

the increase of ethephon concentration, the content of lignin and activities of POD and 4-CL gradually
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increased. The expression levels of BcERF2, BcERFIB, BcPOD67 and BcPODG69 were higher than the
control, which were consistent with the lignin change in treated FCC with ethylene (200 uL - L) during
storage. In summary, the ethephon treatment accelerated the lignification process of postharvest FCC at
low temperature. The ethephon was involved in lignin biosynthesis, which may through the regulation
BcPOD67 and BcPODG9 by transcription factors BcERF2 and BcERF'IB.

Keywords: flowering Chinese cabbage; ethylene; lignification; ERF; POD

SCE (Bcassica campestris L. ssp. chinensis var. utilis Tsen et Lee) It NIEE, HiE T Rk
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1.2 KREZEESE. HXEEHERNE

AR i 8 (CAD) 5 E 218 Goffner %5 (1992) 75 HE I 0E M52, BUZEIBFES 2 g,
N 5 mL $2EGE (0.1 mol - L™ IBEERZEMH, A% 1.0 mmol - L EDTA, 2% PVP, 15 mmol - L™
FILZWE, pH 6.25), UK FIEBIEEK IR, T4 C4HFF 12000 r - min B0 20 min, H b
VT RS I ARSI . I 5E RS S A MW 0.2 mL 3.2 mmol - L™ faCPIEERZ 1 mL. 0.1 mol - L'
BRZE i 1 mL 2 mmol - L' NADP 0.5 mL. BT 37 ‘CA## 60 min, JIA 6 mol - L £ 0.2 mL
KL . WTREAINERR, CABERRZZ MR CE . 76 340 nm FIEWROLEE, DA ODsy HAR L
0.01 4 1 MEERAL (U,

4 - FEHIRN A EEN (4-CL) 3G M E NS PTRIE 0%, FBEFRMUAE 450 nm K2
WYEEE (OD M) , dEidhrikfh it BEES  4-CL & &, BEEVERLAI L mg - ¢! #R.

A A B (POD) W& I 2 2 I8 Yingsanga 25 (2008) 1975 1% . SN ALE 20 mmol - L™
AR, 100 mmol - L B LR/ (50 mmol - L', pH 7.0) , 20 pL 30% H,0, A1 80 uL ¥
W, SRR 3 mLe IRAET 470 nm R AZRIIE HOROGAE, X HRA 20 pL 8RR Sz ph A EF HLO,
0. L1 min 4 ODg4ro B 171 0.01 ¥ POD ) 1 ANEEE FJ 847 (U - g FW) &

AR B R AR R BB S % o iR & (CLIMISAEM R A IR A FD Bk Ik
M5E -

1.3 HAXEFESIHTOLEERIEDT

%F 200 pL - L Z %A 4B 3622306 4T ERF A1 POD &5 5 PR R IA (58 ' 8 B/ M K1 303t
) RNA POl BGOSR BURE 5 RNA, 3] PrimeScript™ RT reagent Kit with gDNA Eraser 347
RT-PCR J#35%.

R4 RNASeq MMl 7 P51 ¥t 514 (R D) .

#1 SEEEEER PCR 3IHF5]

Table 1 Primer sequences of real-time quantitative PCR

S GenBank ¥ 5 LI5S (5-37 RIGIFS (5130

Gene GenBank number Forward primer Reverse primer

Bcactin7 XM_009107781 GCTTAACCCTAAGGCTAACAG AGACGGAGGATAGCGTGAGG
BcERF?2 XM_009130702 GATCCGGTGAGGATCACGTCAA CACATCAAGCTTCGAAACCAAC
BcERFIB XM_009109848 CGAGCCAAACCCTAATACC GGAACATCAAGAAAGCCAGA
BcPOD39 XM_009109933 GTCTTGTTATCCGGCGCGCAC CCTGTGTGGTATTGTCGGCAA
BcPOD67 XM_009128506 GACTCCGTCCTTCTGTTAGGT GTCGCGTACGGACAAGCCTTG
BcPODG69 XM_009152232 CGTAACTCTTGTTGGCGGACA CTGATGCGTCTCCGGTTAGAG

X &N A BRFE S 3EAT RNA $2HLLL 2 cDNA 2 1 8 5% (2 TaKaRa REEFIAFIE) X
2 9% FCSE 2 B PCR X A%« BiAA 24 20.0 L, &7 10.0 uL SYBC Premix Ex Tag ™ 1I( TaKaRa),
1.0 pL ¢cDNA, 8.2 uL ddH,0, F. F#514%& 0.4 uL (514 10 pmol - L) . B4TFEF N: 95 C
A 3 min, 95 CAME 20s, 58 ‘CiBk20s, 72 CIEM20s, 40 KIEH. HANFEM 3 IREH.
K Livak A1 Schmittgen (2001) 1) 24T AR5 5L AR R IE &

ARG 0T S SPSS 16.0 FEAT R 75 22 40 #r, KA Duncan’s VA 22 57 12 35
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Fig.1 Effect of ethephon on content of lignin in stems of Fig. 2 Effect of ethephon on activity of CAD in stems of
flowering Chinese cabbage at low temperature flowering Chinese cabbage at low temperature
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[ae Linpgla o Jae ik gl
Storage time Storage time
E3 ZEFMLEIHEEPESREEE POD BEE MM E4 ZHFMLEIHEEPESREELR 4-CL RN
Fig. 3 Effect of ethephon on activity of POD in stems Fig. 4 Effect of ethephon on activity of 4-CL in stems of
of flowering Chinese cabbage at low temperature flowering Chinese cabbage at low temperature

2.3 ZWEFIIBIHRIENTESKE BcERF BIRIE DI

ERF £ [RE 20615 5 M RIN T, 76 20615 55 SR EEER . BOIRA 200 uL - L' 2464k
FERE S BEAT RO BRI M R I, BEE NS (Al (K ZE K, SR BcERFIB FikE ST, 1
CABFIAEER I FEN 56K 24 h A1 48 h I HFRIA R B E & TXR, 72 h f1 96 h BHK T X I&; BcERF2 5
BcERF1B Bk jas 4l (K 5).

[] K HE) Water (Control) M Eth200

200 - BeERFIB a 4.5 - BCERE2
4.0 7 a
€ 150 + a el NER
1 & a W g 30 b
A oa b a b e 25 ¢ b
®E 100 b ®E L,
g 2 b rE ~ b
x5 BE LSr
& 0.50 aa & 1.0 L
0 L L L L 0 L L L
0 24 48 72 96 0 24 48 72 96
Jlag AN T3 Bk T/
Storage time Storage time

B 5 ZHFLEFHTEREEEZI BcERFIB M BcERF2 RikK FHIR M
Fig. 5 Effect of ethephon on expression of BcERFIB and BcERF?2 in stems of flowering Chinese cabbage at low temperature
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Fig. 6 Effect of ethephon on expression of BcPOD69, BcPOD67 and BcPOD39 in stems of
flowering Chinese cabbage at low temperature
N \/\
3 g

IR AT i SAE PR YR 20 1A R A (IVINI, 2016) TEINZEA (BRoRIT AR AL,
1999). 3EH (Lara & Vendrell, 2003). HtAT (Zeng et al., 2015) %5, WKL, 0 CIREALFEHE
SRS 51 2B R 2 CE-A 3, 1999), 17 HARIR M a1 5 1 MK #) 247 B (Satoru
etal., 2014; Lietal, 2017a), iRl M@ 7EREMRARIGLIPN 8 B RIS N R HE B AR o ARBI 72 1 45
BRI 1 CIRIR T, REAT R SR LIEFIREE A S m . X SR GRS 25, 2000,
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PR LAI A B R S B 3R 5, PR POD Al PAL %5 K AL A Sl 1, ZEZ21T 5% (Song et al, 2011).
SR (RBLICFNZRE, 2005). 5 (FRHTE 55, 2003) FIREAN (Caietal, 2006) HIAFIALIEFE .
AR G5 R L 2Im R A 5 B E 32 m T POD. 4-CL BERITEYE, 10 HLEEE 20 A B T,
B B T, A LRI A LR T 2 253 CAD BEIETE, %45 b 4% POD Bl P i
AR S0 ANWFFE S B —50, 1 2% 4-CL Al CAD Bl i M 2 W0F 70 1 oK L4

BcPOD Fik &M, LWfE 5 £S5 m I BcPOD67 Hl BcPOD6Y MK, Hﬂﬂ;zf)ﬂ LIgde
& U CHEWA LR BeERF2 1 BcERFIB 35 . HiE, MR EHNE] T BcPOD39 ik, Hi#s
WUEE T it — B0 78 . AEWME B2, £ POD67 FI POD69 JA#hTIXA7(E ERF 44 oMt
(GCC-box), HEM 2,055 A4k (% /2 183 ERF 3% POD 58 /i

ZEERTIR, RIRAMH T ORI IR & TR E R RS E, R T AR 2JmF
PR TR B E & U K 4-CL POD HITEE, F#K 1 CAD WG TEREIM 2 2 22 AR BT R,
HEAR RS2 BE /2L BeERF LW M. [K T (BcERF2+BcERF1B) A1 BcPOD %K (BcPOD67
BcPOD69) Ki5FARTEMAEY G, AHEARR IR YLEIE it — B 7.
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