i E 4 AE ) 2424 9] Chinese Journal of Cell Biology 2018, 40(1): 89-98 DOI: 10.11844/cjcb.2018.01.0209

22\ R ZEZZERE(LcUBQ)RI e & R 3RIA 571

R T W RiEAT BREC
(R AR BEAE B ST, R AR AR5 B T T, LA 3 TREBAR B T 0, 44 350013)

= é?‘%——ﬂ’mi@ 0 R E, FTAF 8925 126S% @ Ba iR ig 12 AR E p 15 351342 T &
BEEFEZAR. AR LINLuffa cylindrica)iz % A B #9348, KA RT-PCR(reverse transcription-PCR)
#RACE(rapid-amplification of cDNA ends)d& KA 22N %, 1% 3| % 252 % JL F (polyubiquitin gene), 4
4 A LcUBQ(GenBank 8 3 5: KR349345), iZ 2 cDNA4K1 579 bp, .4 —/~1 371 bp#) T &I 3K
W RAE, ZhADASTAN ZIABRLL R0 & @ R, TN 4 F 245 &, 545 4 51.26 kDaFn7.05, R X Iz
5 Ik An 35 i 45 H), WoLF PSORTHUN A T 20 i @ A5 T e i, —REEM F o-3F sk . 3849 7 Fo LHLA
H & 524.73%. 22.54%4952.74%. BACH TR, £)NLcUBQE &G 5 &FIN. #IKNFH & AL
WFEGKEZBOE., RARBPCROYM LI, LcUBQHA B F2 44 N4 R 2L LR %A £G4, H b AR Annt
bR K FRAK, HIR40 °C). KR (4 °C)rA B 55 K20 umol/(m>s)]34 445 F 1 A F LcUBQA R 4 %
Fak, RERKENE, KBMET, LeUBOR R 69 R A F ZI A ZF T e %, 5t med
ZF KT BACEAR—Z, S B RAKIBRFG A2, LcUBQ R 4 R L8 Bt 1 692 F KT ¥
FERT2 W3 AT A R, N LcUBQKR R 7T fe 55 £ )N 69 -F- B 13 545 5 BAKIR . 35 it
AitAe,

K 22\ BREREN; KXo WEHNE

Cloning and Expression Analysis of Polyubiquitin Gene
(LcUBQ) in Luffa cylindrica

Chen Mindong, Wang Bin, Zhu Haisheng*, Wen Qingfang*
(Crops Research Institute, Fujian Academy of Agricultural Sciences; Vegetable Research Center,
Fujian Academy of Agricultural Sciences; Fujian Engineering Research Center for Vegetables, Fuzhou 350013, China)

Abstract Ubiquitin is a stress responses protein which mediates ubiquitin/26S proteasome pathway
and plays an important role in plant adaptation to various environmental stresses. To investigate the function
of polyubiquitin gene in Luffa cylindrica, LcUBQ was isolated from luffa by using RACE (rapid-amplification
of cDNA ends) and RT-PCR (reverse transcription-PCR) techniques (GenBank accession number was
IN979372). It was 1 579 bp, which contained a 1 371 bp open reading frame (ORF) that encoded 457 amino
acids, with a predicted molecular weight of 51.26 kDa and a hypothetical isoelectric point of 7.05. This protein
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lacked the signal peptides and membrane-spanning domains and the WoLF PSORT protection indicated that
it was located in cytoplasm. The secondary and tertiary protein structures were predicted, which consisted
of 24.73% a-helices, 22.54% extended strands, and 52.74% random coils. Phylogenetic analysis illustrated
that LcUBQ had high similarity to the UBQ of Cucurbitaceae plants such as Cucumis sativus and Cucumis
melo. The results of fluorescence quantitative PCR analysis revealed that LcUBQ was expressed in roots, stems,
leaves, flowers and fruits, and the lowest expression was found in roots and leaves. LcUBQ could be induced in
leaves by high temperature (40 °C), low temperature (4 °C) and low light (20 umol/(m?s)) stresses, especially low
temperature stress. Under low temperature stress, the expression of LcUBQ presented as an increased at first and
then decreased trend, and the trend was consistent with the changes in the corresponding ubiquitin protein levels.
Moreover, the levels of LcUBQ and ubiquitin protein were markedly elevated after stress for 2 h whether low

temperature or low light. The results suggested that LcUBQ might be involved in early stress signal transduction

and low temperature and low light stress response process in Luffa cylindrica.
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M: DL2000 DNA marker; A: LcUBQ#5: X F=4; B: 5' RACE/4#); C: 3' RACE™“#; D: LcUBQ& K1)

M: DL2000 DNA marker; A: conserved region product of LcUBQ; B: 5' RACE product; C: 3" RACE product; D: the full length product of LcUBQ.
E1l £/KLcUBQEFERIPCRY 14
Fig.1 PCR amplification of LcUBQ gene in Luffa cylindrica

E2 #EERILUBQEHRRIN=HEH
Fig.2 Putative tertiary structure of LcUBQ protein
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MQIFVEILTGETITLEVES

EGIFFOQQRLIFAGEKQLEDGRILADYHN]

1
MO TFVETLIGRETITLEVES
MO IFVETLIGRIITLEVES EGIFFODQORLIFAGREQLEDGRILALYHN]
RN TFVETLTIGETITLEVES EGIFFODQORLIFAGREQLEDGRTILALYHN]
I CIEVEILIGETIITLEVES 3 EGIFFODQORLIFAGREQLEDGRILALYHN]
(MG IEVETLTGETITLEVES [N VEARIQDKEGIFPFOQQRLIFAGEQLEDGRTILADYN)

mgifwvktltgkrtitleves dtl nvkakigdkegippdggrlifagkgledgrtladyn
B IQEESTLHLVLRL
P IOEESTLHLVLRL
K ICEESTLELVLRL
Pl TOEESTLHLVLEL
[ IREESTLHLVLRL
PRl TRFESTLHLVLEL

1igkestlhlvlirlr g
1 C GICEACT
2 C GICEACT
3 z C ATCCMCT
4 C RTCCMCC
5 C GRAGIMCE
6 T GRGCOATT

t ga gt ga t
1 G
2 G
3 e]
4 I
5 G
6 G
gg at cc cc ga ca
1 C
2 C
3 C
4 C
5 T
6 T
gc gg aagca ct gagga gg ac T gc ga tacaac

1 cC C C T
2 c T C T
3 T C C T
4 c C G T
3 c c G C.
6 T C C c

at cagaagga tc ac t ca T gt T cgtct O g tgg

El4 6z HBFNREBIATEFTIEL3S

Fig.4 Comparison of base sequences of 6 UBQ superfamily domains
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Fig.5 Phylogenetic tree analysis of UBQ proteins
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Fig.6 Expressions of LcUBQ gene in different issues of Luffa cylindrica
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