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Changes in Protein during Senescence of Lily Cut Flowers
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Abstract: The changes of proteins in cut flowers of five cultivars of lily (Lilium spp.) during senescence were
studied using the improved polyacrylamide gel electrophoresis (SDS-PAGE). The results showed that there were
some similar protein bands, i.e. 49.9 kDa.45 kDa.32.8 kDa.22.1 kDa, in five lily cultivars, but there also were
clear difference among the varieties, for example, the band of 38.4 kDa was characterized for  Aziatische Gr.
Yelloween’, ‘ Longiflorum’ with 40 kDa, but no 26.5 kDa. However, the similarity of protein band between the
same hybrid strains was obviously higher than that between different ones. During the process of senescence, the
contents of some protein decreased constantly, but some keep stablity. There were new protein bands occurred
during petal degrade stage, such as 58.3 kDa for  Oriental Gr. Siberia’, ‘ Oriental Gr. Sorbonne’, and ‘ Aziatische
Gr. Yelloween’, 67 kDa for ‘ Aziatische Gr. Trompeten’ . It suggested that these specific proteins were related to
petal aging possibly.
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Lilium spp., belong to family Liliaceae, are
fragrant, bulbous, herbaceous perennials. Because of
the availability in a wide variety of cultivars, colors
and fragrance, lily flowers are used by many people
as traditional flowers in wedding, Easter holiday in
many countries. In ancient times, many cultures
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considered lilies to be signs of fertility and a pure life,
and the flowers were used as offerings to appease the
gods. In China, lily flowers were pronounced as “Baihe”
in Chinese which means “love for all seasons”, hence
it is a “must have” wedding flower'’.

Many studies in post-harvest physiology,
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transportation and preservative technology of lily cut
flowers around the world were carried out®™.
report about the
relationships between senescence and protein changes
of cut flowers. Woodson et al.”’had analyzed total

soluble protein in Hibiscus rosa-sinensis L., Wang et

However, there was not

al."” had studied the changes in soluble protein during
the senescence of Chinese rose petal, and Xu et al.""
exmined the changes in proteins during petal
senescence of sweet osmanthus (Osmanthus fragrans).
In this study, we used five cultivars of lily species as
materials, * Aziatische Gr. Trompeten’, * Oriental Gr.
Siberia’, ¢ Oriental Gr. Sorbonne’, ¢ Oriental Gr.
Yelloween’ and ° Longiflorum’, to discusse the
changes of protein contents during petal sencscence,
which could provide theoretical evidence for
prolonging the life of lily cut-flowers.

1 Materials and methods

1.1 Materials

Flowers of the five lily cultivars, ¢ Aziatische Gr.
Trompeten’,‘ Oriental Gr. Siberia’,* Oriental Gr. Sor-
bonne’,‘ Oriental Gr. yelloween’ and ‘ longiflorum’,
were harvested and transported to our laboratory at
October, 2006. Upon arrivals, the flowers were cut
under deionized water and kept with average 40 cm
long in plastic buckets filled with deionized water.
The laboratory conditions were 20 =2°C, about 50%
humidity and interior florescence light. The flowers
during the senescence were divided into five stages,
green bud, color change, tentative blossom, full bloom
and degrade, respectively. At each stage, the middle
section of the petals were weighed and cut into small
pieces, then immediately put into liquid nitrogen for 3
minutes. The petals were then stored in ultra-low

temperature freezer for use.

1.2 Methods

SDS-PAGE was performed based on the
protocol described by Wan et al.'” with changes in
the gel recipe and preparation.
The middle sections of
the outermost portals were sampled, and one gram of
flower petals was mixed with 5 ml buffer (5 mmol/L

Protein extraction

Tris-HCl buffer, pH 6.8, 0.5% SDS, 10% glycerol
and 5% [B-mercaptoethanol) and grounded on water
bath. The mixture was then centrifuged with
15 000 x g for 20 minutes. The suspension solution
was poured into a clean beaker.

Protein Electrophoresis Twenty wl of
suspension solution was mixed with 20 pl2 X loading
buffer and then boiled for 5 minutes. The mixture was
then centrifuged with 18 000 X g for one minute.
20 pl of the resulted suspension was loaded to the
gel. The standard Laemmli electrophoresis system
was performed with 1.5 mm in thickness, 12.5%
separating gel and 4% stacking gel under 100 constant
Voltage. After electrophoresis, the gel was stained
using silver-staining technique and immediately
photographed.

2 Results
2.1 Vase life

The vase life of lily cut flowers were differet
greatly among cultivars. In deionized water, ¢ Oriental
Gr. Siberia’ had the longest vase life of 12 d, both
‘ Oriental Gr. Sorbonne’ and ° Aziatische Gr.
Yelloween” 10 d, and both ‘ Longiflorum’ and
¢ Aziatische Gr. Trompeten’ 8 d.

2.2 Comparison of protein patterns at initial stage

of cut flowers

Four polypeptide bands with molecular weights
0of 499, 45,32.8, and 22.1 kDa, respectively, were all
shown in the five cultivars (Fig. 1), while there were
great variances of other bands presented in different
flowers. The cultivar ‘ Longiflorum’ had the most poly-
peptide bands, and the ¢ Aziatische Gr. Trompeten’
had the fewest. A polypeptide band between
molecular weights of 38.4 kDa and 32.8 kDa was
only presented in ‘ Aziatische Gr. Trompeten’ . All
cultivars’ had a 26.5 kDa polypeptide band except
¢ Aziatische Gr. Trompeten’ . There was a 38.4 kDa
polypeptide band only in ‘ Oriental Gr. Yelloween’
and a 40 kDa only in ‘ Longiflorum’.

Three cultivars, ¢ Longiflorum ’, ¢ Oriental Gr.
Siberia’ and °‘ Oriental Gr. Sorbonne’, had the
highest contents of protein with molecular weight of
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22.1 kDa, and the ‘ Oriental Gr. Sorbonne’ had more
144 kDa proteins than other cultivars. The results
indicated that both protein contents and types of

proteins in flowers of the five cultivars were different.

-
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Fig. 1 Contrast of protein pattern in green bud stage of the
five different cultivars of Lilium spp.
1. ‘ Longiflorum’ ; 2. ‘ Oriental Gr. Siberia’ ; 3. ‘ Oriental Gr.
Sorbonne’ ; 4. ‘ Aziatische Gr. Trompeten’; 5. ‘ Aziatische Gr.

Yelloween’ .

2.3 Changes of proteins patterns

Protein patterns of flower petals during the
senescence process were shown in Fig. 2 ~ 6. The
‘ Longiflorum °  gradually
decreased during preservation time. Some of the

protein contents in

protein bands, especially with higher molecular weight
protein between 41 and 97 kDa, dramatically
decreased at full bloom stage (stage 4) and even
disappeared at the last stage (stage 5). No new
protein bands appeared in the electrophoresis profile
in this cultivar (Fig. 2).

The contents of proteins in ‘ Oriental Gr. Siberia’
with molecular weights ranging from 63.2 to 97.2 kDa
and 39.1 to 52.4 kDa decreased or even degraded
completely in the process of senescence (Fig. 3).
However, Protein bands of 52.4 kDa, 25.8 kDa and
27.2 kDa, did not change at all stages. The protein

contents of the low molecular weight bands , such as

144 and 169 kDa, increased slightly. There is a new
band with molecular weight 58.3 kDa appearing at the
degrade stage.

Protein contents in ° Oriental Gr. Sorbonne’
during the aging process steady decreased (Fig. 4).
Protein bands with molecular weight in the range from
39.9 to 96.3 kDa disappeared, while a new 58.3 kDa
band appeared in the last stage of the flower senescence.

144
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Fig. 2 Change of protein pattern in cut flowers of
Lilium ‘ Longiflorum’ during senescence

1. Green bud stage; 2. Color change stage; 3. Tentative blossom

stage; 4. Full bloom stage; 5. Degrade stage.

(

Fig. 3 Change of protein pattern in cut flowers of
Lilium ‘ Oriental Gr. Siberia’ during senescence
1. Green bud stage; 2. Color change stage; 3. Tentative blossom
stage; 4. Full bloom stage; 5. Degrade stage
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Fig. 4 Change of protein pattern in cut flowers of
Lilium ‘ Oriental Gr. Sorbonne’ during senescence
1. Green bud stage; 2. Color change stage; 3. Tentative blossom
stage; 4. Full bloom stage; 5. Degrade stage.

During the senescence process of ‘ Aziatische
Gr. Trompeten’ flowers, proteins of polypeptide
bands with molecular weights of 83.4 kDa and at the
range from 38.5 to 51.8 kDa became weaker or even
disappeared, except the polypeptide bands with
molecular weights of 16.3 and 20.3 kDa. A new
67 kDa polypeptide band appeared at the decline
stage during flower senescence (Fig. 5).
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Fig 5 Change of protein pattem in cut flowers of
Lilium ‘ Aziatische Gr. Trompeten’ during senescence
1. Green bud stage; 2. Color change stage; 3. Tentative blossom
stage; 4. Full bloom stage; 5. Degrade stage.

The changes in protein profile of ‘ Oriental Gr.
Yelloween’ cut flower was showed in Fig. 6. The
proteins with molecular weights at ranges from 72.6
t0 96.1 kDa, 384 to 51.3 kDa.28.1 to 32.1 kDa.18.6
to 25.9 kDa decreased during the flower senescence,
while the bands about 14.4.25.9.28.1.32.1.38.4,
51.3 kDa, appeared at all stages, but decreased in
quantity. A new polypeptide band with molecular
weight of 58.3 kDa appeared at the last stage of the

senescence.

Fig. 6 Change of protein pattern in cut flowers of

Lilium * Oriental Gr. Yelloween’ during senescence
1. Green bud stage; 2. Color change stage; 3. Tentative blossom
stage; 4. Full bloom stage; 5. Degrade stage.

3 Discussion

Lilium spp. species consists of nine strains with
hundreds of varieties or cultivars. Popular Lilium
strains used for cut flowers are A4ziatische hybrid,
Oriental hybrid and Longiflorum hydrid™'. Three
cultivars (‘ Oriental Gr. Siberia ’,  Oriental Gr.
Sorbonne’, and ‘ Oriental Gr. Yelloween’) in our
study are Oriental hybrid. The ‘ Aziatische Gr.
trompeten’ is Aziatische hybrid and ‘ Longiflorum’
is Longiflorum hybrid. SDS-PAGE patterns of
proteins in petals of these cultivars showed
differences in number, position and thickness of
polypeptide bands in the gels. The flower petals of
‘ Longiflorum’ had the most polypeptide bands
while those of ¢ Aziatische Gr. Trompeten’ had the
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fewest. All of these cultivars displayed four
polypeptide bands with molecular weights of 22.1,
32.8,45.0,49.9 kDa. Only ‘Oriental Gr. Yelloween’
and ‘ Longiflorum’ have a band of 384 kDa and
40 kDa, respectively, but Aziatische  Gr.
Trompeten’ lacks of 26.5 kDa band.

Wang et al."” studied the changes in soluble
proteins of rose flower petals during senescence and
categorized these changes as three different groups,
the stable proteins which maintained the same content
level during senescence, degradable proteins which
decreased during the senescence and the increasable
proteins which increased from stage to stage during
senescence. The last two protein groups were likely
related to flower senescence. Our results revealed the
similar patterns of rose cut-flowers, but also showed
anew group of proteins which appeared at the last
stage of senescence in some lily cultivars, i. e,
58.3 kDa protein band in the three Oriental cultivars
and a 67 kDa band in ‘ Aziatische Gr. Trompeten’.
As we have known that protein changes occur during
senescence in many plant organs, the protein
degradation and synthesis might play important roles

U4 From the

during the senescence process
perspective of vase life, ‘ Oriental Gr. Siberia’ has
the longest vase life, ‘ Oriental Gr. Sorbonne’ and
‘ Aziatische Gr. Yelloween’ are the second, and
‘ Longiflorum’ and ° Aziatische Gr. Trompeten’ are
the shortest. According to the changes in component
and content, it suggested that the protein of 58.3 kDa
was possibly senscence-related specific protein,
which did not occurred in ‘ Longiflorum’ and
‘ Aziatische Gr. Trompeten’. The further study is
expected. Zhou et al.”studied the leaf of caraway
and identified one senscence-related protein (SRP63)
of molecular weight about 63.1 kDa.

The new 58.3 kDa polypeptide bands appeared
during the senescence of harvested flowers in the
three Orientadl cultivars, it indicated that these cultivars
have the closest relationship. This newly synthesized
protein may be worth further investigation of its

impact on flower senescence. The protein profiles in

petals during the senescence of post-harvested
flowers, along with the gene expression pattern can
provide theoretical evidence to extent the life of cut

flowers of Lilium spp.
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