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Does spatial proximity matter? Distance between molecules of the xylanase NpXyn11A impacts product profile from methylglucuronoxylan

Precise control of the distance between immobilized enzymes using Jo and In recombinant proteins 2,3 .

Jo (10,6 kD)

In (16,7 kD)

Lys191 Jo

Asn695 In JoIn

Comparing hydrolysis products of methylglucuronoxylan released from beads and equivalent amount of free enzymes.

Distance between immobilized molecules and kinetics.

Distance between molecules of InNpXyn11A from Neocallimastix patriciarum is controlled and measured:

-commercial beads -decreasing amount of enzymes -Langmuire surface adsorption (BET)

Effect of the immobilization is investigated using small and long substrate and compared to the equivalent amount of free enzymes HPAEC-PAD was used to quantify the release of small oligosaccharides over the time (example with beads 5 and (A) equivalent of free enzyme (B)) V max (mM.min -1 ) 0.5 ± 0.1 0.7 ± 0.1 0.7 ± 0.1 0.5 0.7 K m (mg.ml -1 ) 1.8 ± 0.7 3.6 ± 0.5 3.66± 0.49 2.63 2.1 k cat (min -1 ) 46.1 x 10 3 ± 8.8 x 10 3 8.9 x 10 3 ± 0.9x 10 3 22.4 x 10 3 ± 2.65 x 10 3 43.5 x 10 3 55.1 x 10 3 k cat /K m (min -1 .mg -1 .ml) 25.6 x 10 3 ± 6.5 x 10 3 2.5 x 10 3 ± 0.07 x 10 3 6.15 x 10 3 ± 9.5 x 10 1 16. The size of the substrate reflects close proximity between molecule of NpXyn11A.

Amount of immobilized enzyme per µl of beads (10% v/v)

  

			Beads	InNpXyn11A (µg)	Density (nm 2 )	D (nm)
			0	2.42	75.01	8.7
			1	1.49	123.45	11.1
			2	0.38	472.03	21.7
			3	0.22	809.98	28.5
			4	0.11	1523.08	39.0
			5	0.05	3695.26	60.8
	InNpXyn11A	Beads 0	Beads 2	Beads 4	Beads 5

Specific activity (IU.mg -1 ) Beads 3 µl of beads free enzyme 4.47 µg of immobilized enzyme

  

		1	2.12	2.29	2.14
		2	2.88	2.48	2.14
		3	2.52	2.45	2.10
		4	2.56	2.38	2.12
		5	2.19	2.14	2.10
	5 x 10 4	26.2 x 10 3		

mM 4-nitrophenyl-β-xylotrioside 2 % Beechwood methylglucuronoxylanProduct profile at the first minutes of the kinetics A BX 1 X 2 X 3 X 4 X 5 X

X 1 X 2 X 3 X 4 X 5 X 6

m/z values ranging from 781.05 to 4595.09, corresponding to oligomers of 4 to 30 xylose units carrying one to four methylglucuronic acid as side chain.