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Transcriptional regulatory mechanisms of the genes controlling cellular respiration
or mitochondrial function in thermogenic skunk cabbage
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Skunk cabbage (Symplocarpus renifolius) can keep the spadix temperature at around
20 degrees Celsius even if the air temperature falls below freezing. In the thermogenic spadix, a large am
ount of mitochondria was observed and the genes involved in cellular respiration or mitochondrial function
were highly expressed. These results suggest that transcriptional regulation systems may exist to activat
e mitochondrial biogenesis during the thermogenic stage in skunk cabbage. To elucidate the transcriptional
mechanisms, we examined 5" flanking regions of several genes which may play a role directly or indirectly
in floral thermogenesis and was highly expressed in the thermogenic-stage spadices. As a result, we ident
ified several consensus sequences conserved in all promoter regions in the genes examined here. These cis-
regulatory elements may play a role in regulating the expression of the genes, and lead to massive floral
thermogenesis through increased mitochondrial function.
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Motif 1:

[CT][ATC][CGT]C[CT][CAGT][CG][GAT][A
CGT][TG][CA][TC]C[TA]C[TACG][CAT][T
Cl[CG][TG]C[TC]C[TA]C[ACGT][CAG][GAC

T][CAT][TG][CTA][TC][TC][TG][CAG][TC][C
G][CAGT][CT]C

Motif 2:
G[GTC][CGT][GC]GT[GTC]GG[CGA][GT][G
T][GCT]GG[CGT]G[GA]

Motif 3:
A[GA][AG][TG][AGTIA[AG][AG]A[AT][AT][
TAG][GA][GTAJA[AT][GT][TAG][AT]A[TG][A
TI[AGT][AC][AC][AG][AT][GA][AGT]GA[AC
G][AG][AC][GCIA[GA]

e-value motifl: 3.9e-001,
motif2: 1.1e+001, motif3: 1.2e+002
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Sequence Gene | Gene | Gene | Gene | Gene

01 02 03 04 05
ACGT 1.0 3.2 31 1.6 2.9
NGATT 8.0 3.2 7.6 0.8 7.2
CAAT 3.0 4.8 6.1 5.6 5.8
AAAG 11.0 7.9 6.1 | 10.3 14
CANNTG 50 6.3 31 3.2 4.3
GRWAAW 5.0 4.8 3.1 4.8 4.3
CTCTT 3.0 16 3.1 4.8 4.3
AGAAA 4.0 3.2 3.1 3.2 14
©))

1
[to-lnaba, Y., Masuko, H., Watanabe, M. and
Inaba, T. Isolation and gene expression anaysis
of a papain-type cysteine protease in thermogenic
skunk cabbage (Symplocarpus renifolius).
Bioscience, Biotechnology, and Biochemistry,
76, 1990-1992, Oct. 2012.

3




be

o

(SFT)
2014 2014 3
18-20
Kumiko Okawa, Hitoshi Inoue, Fumi
Adachi, Katsuhiro Nakayama, Yasuko
Ito-lnaba, Danny J. Schnell, Susumu
Uehara and Takehito Inaba. Targeting
of a polytopic membrane protein to the
inner envelope membrane of
chloroplasts involves multiple
transmembrane segments. 2014
2014 3 18-20

Danny J. Schnell

37
2014 9
26-28

26 3 29
e5

INABA, Yasuko

80400191



