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D3.3 was completed in Project Month 25, as part of Milestone 9 (Matrix polysaccharide structure and
composition defined in maize and Miscanthus).

Objective:

Branched xylan is the main component of the cell wall matrix embedding the cellulose fibres.
Glucuronoarabinoxylan (GAX) with arabinosyl and methyglucuronic acid branches on the xylose backbone is
found in grasses (such as maize and Miscanthus). For this deliverable we aimed to identify the detailed
structure of GAX in Miscanthus.

Results:

To do this, we fingerprinted the xylan from Miscanthus stem tissue. We used AIR (Alcohol Insoluble Residue)
treated with 4M NaOH prior to different enzymatic hydrolysis. The hydrolysates were then reductively
aminated with a fluorophore and analysed on DASH (DNA sequencer Assisted Saccharide High throughput
analysis, Li et al. 2013). The traces generated exhibit qualitative similarities (i.e. similar oligosaccharide profile)
between Miscanthus and maize but also some minor quantitative differences between the two. These data
support the report by Kulkarni et al, (2012), that GAXs of different grasses have a comparable structure.
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Figl : DASH traces of Miscanthus and maize AIR digested by Glycoside Hydrolase from Family 11 (GH11).

For the detailed structural characterisation of the oligosaccharide fragments, we employed HILIC (Hydrophilic
Interactions Liquid Chromatography) coupled off-line to MALDI-ToF/ToF-MS/MS. HILIC allows the separation
of structural isomers while detailed structural information can be obtained with high energy MALDI-CID. With
this approach, the most abundant GH10 and GH11 hydrolysis products of Miscanthus AIR extracted from
stems were identified, and are summarised in table 1, below.



Fig 2: Miscanthus sinensis GH10 and GH11 oligosaccharide products
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Table 1: Miscanthus sinensis GH10 and GH11 oligosaccharide products. Oligosaccharides identified by HILIC-
MALDI-TOF/TOF-MS/MS produced from xylanase 10 digestion of GAX from Miscanthus stems.
Oligosaccharides with glucuronic acid in place of 4-O-methyl glucuronic acid are also present in low quantities.
Single letter code according to Faure et al. 2009.

Oligosaccharide name Dextran position Dextran position
U /A
ylamizy 0.79 0.79
X 0.87 0.87
U2x 144
ubmizy 151 1.51
Xy 16 16
KUK 2.03
XUbmityy 2.07
X, 2.24 224
A 231
Ay Hmizg 275
XASK 2.89 189
NAImizy K 311
DK 315
D2AUIKX 3.19
AIAIX 373
ATKXX 3.89
XAIX 3.96
D*3XX 4.01
XATKUIXX 4.05

XATAN 4.52



Conclusion:

We have now described the main oligosaccharides composing the Miscanthus arabinoglucuronoxylan matrix.
There was a surprisingly large amount of MeGIcA and GlcA decorations. We also discovered the more complex
side chains of Xyl linked to alphal,3 arabinofuranose. Surprisingly, we did not see any 2-linked
arabinofuranose. The establishment of the xylan composition is a major step towards producing a detailed
model of the overall structure of the grass cell wall.

Faure J, Courtin CM, Delcour JA, Dumon C, Faulds CB, Fincher GB, Fort S, Fry SC, Halila S, Kabel MA, Pouvreau L,
Quemener B, Rivet A, Saulnier L, Schols HA, Driguez H, O'Donohue MJ. 2009 Aust. J. Chem 62:533-537

Kulkarni A, Pattathil S, Hahn M, York W, O’Neill M. 2012 Industrial Biotech. 8(4):222-229

Li X, Rubstov D, Faria-Blanc N, Mortimer JC, Turner SR, Krogh KB, Johansen KS, Dupree P. (2013) Biotech
Biofuels 6(1):94



	Sunlibb deliverable 3.3 front page.pdf
	Slide Number  1


