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Structural based fruit softening mechanism; the model of tomato fruit softening duri
ng maturation
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In tomato fruit, beta-galactosidase 4 (TBG4) is an enzyme responsible for fruit

softening through the degradation of beta-(1,4)-galactan in the pericarp cell wall. To gain structural in
sight into the substrate specificity, we determined the crystal structures of TBG4 and its complex with be
ta-D-galactose. TBG4 was composed of a catalytic TIM barrel domain followed by three beta-sandwich domains
. This structure is similar to other beta-galactosidase belong to GH35 families.

In addition, we determined the enzymatic properties and substrate specificities of TBG1. TBG4 has subst
rate recognition to beta-(1,4)-linkage, however, TBGl has beta-(1,3) and beta-(1,6)-likage substrate.

In these results, TBG"s act on the tomato cell wall during fruits development and maturation, and seber
a%Bétage of tomato fruits cell walls construct/reconstruct to some components sugar as a substrate against

"s.
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1 Summary of data-collection statistics?

Native K,PtCl,
X-ray source PF-AR NE3A PF-AR NW12
Wavelength (nm) 1.00 1.00
Temprature (K) 100 100
Resolution (A) 50 -2.16 (2.20 — 2.16) 50-3.20 (3.31 - 3.20)
Space group P22,20rP2,2,2, P2,220rP2,2,2,
cell dimensions (A) a=92.34 a=190.09

b=95.73 b=101.94

c=158.93 c=159.15
R erge (%0)° 0.075 (0.45) 0.155 (0.258)
Al 33.65 (2.62) 5.77(2.76)
Observed refrections 539358 72498
Unique reflections 76919 24742
Completeness (%) 98.9 (81.7) 91.7 (86.1)
Number of molecules

per asymmetric unit 2 2

Vm (A/Da) 2.16 225

aThe values for the highest resolution shell are given in parentheses.
"Runerge™ n jlIn~<In>1/ 1, 111, where h represents a unique reflection
and j represents symmetry-equivalent indices. 1 is the observed
intensity and <I> is the mean value of I.



S-SAD

Summary of data-collection statistics

Dataset Native-SAD
X-ray source PF-BL17A
Wavelength (A) 2.0000
Temperature (K) 90
Resolution (A) 48.0 - 2.80 (2.95 - 2.80)?
Space group P2,2,2,
Cell dimensions (A) a=92.90
b =96.42
c=159.44
Ricrge ® 0.100 (0.25)2
I/s1 145.6 (62.8)2
Observed reflections 12743381
Unique reflections 35852
Completeness (%) 99.6 (98.6)*
Redundancy 355.4 (360.5)*
Vm (A3/Da) 2.18
Solvent content (%) 435
No. of molecules per asymmetric unit 2
Anomalous completeness 99.7 (99.1)

Anomalous multiplicity
DelAnom correlation between half-sets

186.5 (185.9)
0.741 (0.502)

2 The values for the highest resolution shell are given in parentheses.
I7ngez4h4‘| 'm'<'n>|/4n4;|'m|* where h represents a unique reflection and j represents
symmetry-equivalent indices. | is the observed intensity and <I> is the mean value of I.

Summary of refinement statistics

Dataset Native R-D-Galactose complex
Resolution (A) 46.1-1.65 31.1-3.00
No. of reflections 170193 32721
Ruor/Riree (%) 12.9/18.0 20.0/26.0
No. of atoms 13091 11428
No. of protein atoms 11006 11062
No. of heterogen atoms 179 166
No. of waters 1906 198
Wilson B (A2) 233 41.0
Mean B (A?) 17.8 47.3
R.m.s. deviations
Bond length (A) 0.007 0.006
Bond angles ( ) 1.219 0.975
Ramachandran analysis (%)
Favored region 89.2 88.1
Allowed region 10.6 11.8
Outliers 0.2 0.2
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Release of galactose by recombinant TBG1 and negative control (FLAGI) acting on a
range of oligosaccharides and plant-derived polysaccharides

Compouad linkage position® activity**
TBGI FLAGI

Gal-p-(1.3)-Gal 13 33 ad
Gal-p-(1.4)-Gal 14 tr ad.
Gal-p-(1.6)-Gal 16 25 a.d.
Gal-o-(1.3)-Gal 13 nd ad
Gal-a-(1.3)-Gal--(1.4)-Gal 13 nd ad
Gal-B-(1.4)-Gle (lactosc) 14 20 ad
Gal-B-(1.3)-GlcNAc- 13 nd ad

B-(1.3)-Gal-p-(1.4)-Gle-
(lacto-N-tetraose)

Gal-B-(1.4)-GIcNAc- 14 nd nd
B-(1.3)-Gal-B-(1.4)-Glc
(lacto-N-neotetraose)

Iupin galactan Gal-B-(1.4)- 14 a.d.
tomato fruit ASP Gal-B-(1.4)- 2.6 a.d.
arabinogalactan Gal-8-(1.3)-: Gal- B-(1.6)- it a.d.
gum arabic Gal-B-(1.3)-; Gal-B-(1.6)- tr ad
gum guar Gal--(1.6)-; Man-B-(1.4)- nd ad
Tocus bean gum Gal--(1.6)-; Man-B-(1.4)- nd ad

* Terminal residue on aglycon
** g Gal released in 4 h: not detected (n.d.): frace (1r)
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