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*Short Communication*

Vegetative Storage Proteins in Meliaceae
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Vegetative storage proteins (VSPs) in the vegetative
organs of woody plants are defined by their vacuolar local-
ization> relative abundance in the dormant shoot and mo-
hilization during the regrowth of trees in spring[l’ﬂ.
Available evidence showed that they occurred widely in

[6-3]

different taxonomic trees and varied in ultrastructure

and immuno-correlation between familiest”* %) and were
highly homologous and commonly distributed in Salicaceae
species[d’g’ 1 Little was known of the VSPs of different
taxonomic units within a family except for Salicaceae
which only contains Populus» Chosenia and Salix .

Meliaceae, a general tropical family subdivided into
Swietenioideaes Melicidae and Cedreloideae, consists of
about fifty genera[m. As several Meliaceae species
abounded with VSPS ™), we fusther investigated more
systematically the VSPs in Meliaceae and in this paper.
evidence for the diversity in distribution. ultrastructure
and immuno-cotrelation of the VSPs in the family was pre-
sented.

vegetative storage proteins; ultrastructure; immuno-correlations Meliaceae

1 Materials and Methods

Meliaceae species and varieties listed in Table 1
were obtained from the Botanica Garden of South China
University of Tropical Agriculture and Tropical Tree Gar-
den in Jian Feng Mountains on Hainan Island. Samples of
1 to 2-year-old shoots were collected in two different peri-
ods: (12 the leaf-absent period for deciduous trees or the
dry season for evergreen trees: and (2D the period after
new shoot was fully developed for both deciduous and ev-
ergreen Lees.

Light and electron microscopy and SDS-PAGE were

cartied out referring to Tian ez all”]

to Tian and Haet .
2 Results and Discussion

Vacuolar protein inclusion. stained clear blue with
metcury-bromophenol in the sections, was recognized un-
der the light microscope. The vacuolar protein inclusion
was abundant in the leal-absent period and decreased re-
markably during the first growth flush (data not shown)
and therefore was suggested to be VSPs (Table 1).

and Western blotting

Table 1 Distribution of the V5Ps in Meliaceae, based on the recognizable vacuolar protein inclusion

Subfamilies Genera Species Distribution
Swietenioideae Swietenia S. maerophylla King + 4+ +
S. mahagoni (L.) Jacq. + + +
Khaya K. senegalensis (Dest.) A. Juss. + o+ +
Chukrasia . tabularis A. huss. + + +
C. tabularis A. Tuss. var. veluting (Wall. ) King ++ +
Melioidae Melia M. azedarach L. ++ +
Aglaia A. odorata Lour. +
A. isangii Merr. ++ +
Cipadessa C. cinerascens (Pell.) Hand-Mazz. +
Walsura W. cochinchinensis (Baill. ) Harms +
Dysoxylum 1. hongkongense (Tuich. ) Merr. +
Heynen H. trijuga Roxb. var. microcarpa Pierre
Aphanamixis A. polystachye (Wall.) R. N. Parker
A. grandifolia Bl. -
Amosra A. dasyelada (How et T. Chen) C. Y. Wu (Aglaia dasvelada How et T. Chen) -
Cedreloideae Toona T. sinensis (A. Juss.) Roem. -
T. microcarpa (C. DC.) Harms -
Cedrela . maxicana Roem. -
+ + +» rich: +, poori — ; none.
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The distribution of VSPs varied in the three subfami-
lies of Meliaceae. They were present in all the species of
Swietenioideae, most species of Melioidae and absent in
Cedreloideae (Table 1). The occurrence of VSPs in a
genus seemed to be either universal or entirely absent

(Table 1). Thus, the distribution of VSPs in Meliaceae

could be considered as a taxonomic character.

The protein inclusion observed by light microscopy
appeared to be in different forms under the electron micro-
scope (Fig.1, A= E) and the form of VSPs in different
species of a genus was identical as shown in Fig. 1C and

1D.

Fig.1.

Electron micrographs of branchlet in cross-section, showing different forms of VSPs in the large central vacuoles of parenchyma cells
in the leaf~absent period.
Samples were taken from Swietenia macrophylla (A), Khaya senegalensis (B), Chukrasia tabularis (C), C. tabularis var. velutina (D),
Melia azedarach (E) and Cedrela maxicana (F). Black arrow, VSPs in the vacuoles of phloem parenchyma cells. Bar=5 pm.
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By SDS-PACE., sewral prominent proteing with
molecular masses of 15 to 45 kD were detected in the
samplns which were nch in wacnolar protan incluson
':F:Lg.ﬂ.- Aznd ). Thess proteing decreased when new
lesves wer fully mpanded. pawmlleling with the changes
of the warnolar protein inclusiom which should be the
Vi's. But the two notshle pmtsing in the SDS5-PACE
palypeptide profiles of Cedreds masivra (Fig 20, lane
107 m.i.ght not be VS5 a5 no vacuolar praotein incluson
was detected © Table 1 Fig. 1F .

By using antissmm mmised against the 21 ki V5P in
Sueeterza mﬂr.:g:.i".:yﬂa. v Western blnt'lirl.g arlal}'siﬁ WES Car-
ried out (Fig. 27,

The antisenm reacted strongly not only with the 21
Iy WSP itself in Swefenza mﬂrcpﬁ.yﬂa 'x'-Fig.Zr A and
B, lane 1% but also with the 21 kD V&P in §. mahago-
rir Ehow sregolmuse Chulress fakudors and ©.
falularis var. wehsing (Fig. 2. A and Br lanes 2 57

and the 12 kD VI in Sueeienia macraphplla . 5. ma-
hagani and Khoya semegalenss ":Fig.E- Aznd Be lanes 1
3% suggesting that these proteins were highly homalo-
gouie whereas it geve a rmch wealer immmino-reachon
with the 1% and 20 Ik V5P5 in Welia azedarach {FJ.E.Z-
Aand B, lane 3. The %) kD protein, a main V5P in
Chulrasa tabuloris and C. dakbudars var. 1eluiing CFig.
2, A, lanes 4 and 57 and the VEPs in the six species =-
cept Melia azedorack in Melicidas (Fig. 20 Av lanes 7
and & Fig. 2+ Cr lanes 50 6 znd 72 had no immmme -oor-
relation with the 21 LD¥ V3 in Jwidenia maomaplgella
':.-Fig.zv EF ].EIILEE g 5! T anﬂ E—i Fig.zv D! ].EIIH:S 5! ﬁ
and 7. The difference in the ultmstmeture of V5Ps might
accrunt for the varied Liochemical propeties of VEPs m-
wealed b}- Westem blut'l:irl.g.
Thus we conclude that thers is a noticeable differ-

ence in the peseneer ulirastuetire and imomne -corela-
ten of the V8P5 in Meliacese » which wes in sharp
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mesrophylla (0 and [ lang 11, Aphowomexi pobosachps (C and D Line 23 A, prondfblis (2 and D lane 30 Memea stugs 0 and
D lane 42 Chdessa shemisesns 0 and D lang 3% Whioerw cochirehdunas (0 and I lang 830 Disenpdum hesgliongenas C 0 and I
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contrast with the case in Salicaceae

L4:811] A further

1989, 67:3439 - 3445.

study is needed to demonstrate the relationship between [7] Hao B-Z, Wu J-L. Vacuole proteins in parenchyma cells of

the taxa of Meliaceae and the diversity in VSP distribu- ?;;%nd;rylgilie%gnd xylem of Dalbergia odorifera. Trees,

tion- ultrastructure and immuno-correlation. [ 81 Stepien V, Sauter J J, Martin F. Vegetative storage proteins
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