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Effects of Sclerotinia sclerotiorum on the morphology and chemical constituents of

epicuticular wax in Arabidopsis thaliana stems

NI Yu", SONG Chao, WANG Xiaoqing
College of Agronomy and Biotechnology, Southwest University, Chongging 400716, China

Abstract; Epicuticular waxes form the outermost layer over the membrane and are visible on Arabidopsis inflorescence stem
surfaces as a bluish-white colored coating. In the current study, the effects of Sclerotinia sclerotiorum on epicuticular wax
morphology and constituents in Arabidopsis thaliana stems were analyzed, aiming to elucidate the relationship between
fungal invasion and plant epicuticular wax. Wax mutants cerl (the contents of alkanes, secondary alcohols, and ketones
reduced significantly) , cer4 (the contents of primary alcohols reduced significantly) , and one wild type of A. thaliana were
selected as experimental materials. Scanning electron microscope technology was used to investigate the changes of
crystalloid structure. Gas chromatography and mass spectrometry technology was used to measure the amounts of total wax
and wax constituents. The results showed that wax morphology of A. thaliana wild type was composed primarily of vertical
rods and plates, that of wax mutant cerl was composed primarily of horizontal needles and plates and the density and size of
crystalloids reduced. Wax mutant cer4 had a very high density of vertically oriented ( relative to the horizontal cuticle
surface) plate-like waxes. The infection of S. sclerotiorum altered the crystalloid morphology of epicuticular wax in stems.
The changing pattern of wax crystalloid morphology under S. sclerotiorum infection might be as follows, decrease of “rod

crystalloids - fusion of wax crystalloids into epidermis - surface protuberances - epidermis cracks. These changes of wax
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crystalloid morphology enabled S. sclerotiorum break through the cuticle barrier and infect plant. Infection also altered the

secretion amounts of wax constituents. After inoculation with S. sclerotiorum, the content of primary alcohols in wild type

and wax mutants increased significantly except cerl, while the content of alkanes, secondary alcohols, ketones and total wax

decreased significantly. This suggested that more wax precursors converted to primary alcohol from acyl reduction pathway

under S. sclerotiorum stress, resulting a decrease of wax amounts from decarbonylation pathway. The S. sclerotiorum

promoted it’s penetration to epidermis by altering the crystalloid morphology and constituents of plant epicuticular wax.

Key Words: Arabidopsis thaliana ; epicuticular wax; Sclerotinia sclerotiorum ; crystalloid morphology; wax mutants
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Fig.1 Effects of Sclerotinia sclerotiorum on crystalloid structures of epicuticular wax in stems of Arabidopsis thaliana wild type
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Fig.2 Effects of Sclerotinia sclerotiorum on crystalloid structures of epicuticular wax in stems of Arabidopsis thaliana mutants cerl

a.c PR =50pm, b d e f A7 = 10wm; Hrv d e SEHERE PR A B0 AN [F] BTR 24

58%) . SEFA UL, cerl 2875 A 36 iz W o v i
Pt R I 5 e LA R I o R 1 U ; cerdt
GRAF R i Wl T v — S K 7 B N R, Rl 4
) ,Eé’i@?ﬂf‘ﬁ%'ﬁ%)ﬁ%%ﬁg cerl . cerd — 2% i
SEDEINT 152% 54% 1 883% , Hih By A= I 5
GRAGK cerd — PRI E AR B2 5

Bee RIS S W S R A AL S
JE¥IR DA K S 3 B D T 35% (WT) | 48%
(cerl) 33%/(cerd) , ML, BRISIK D (cerl |
WT) BTG 2 28 (cerd ) s BESS & 58 AL 1 45 A1 K
hTA—E (K 4),

http ; //www.ecologica.cn



4164

JAE = 34 %

X}

il

30

25

20

15

10

W

Content of wax constituents/(ig/cm?)

25

20

B3 ZEREME TR cerd REFZREBERBEEEHTN
Fig.3 Effects of Sclerotinia sclerotiorum on crystalloid structures of epicuticular wax in stems of Arabidopsis thaliana mutants cer4
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