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Supplementary Figure 1. Purification of TK;,r and molecular weight (~70 kDa per monomer).
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Supplementary Figure 2. Multiple sequence alignment of TKs, using Clustal Omega and Jalview
bioinformatic software. Top numbers relate to TK from E. coli. T. maritima (T.mar), G.
stearothermophilus (G.ste), E. coli (E.col), B. anthracis (B.ant), S. cerevisiae (S.cer), H. sapiens
(H.sap), C. hydrogenoformans (C.hyd) and S. oleracea (S.ole).
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Supplementary Figure 3. L-erythrulose reaction yield (20 min) at different temperatures,
glycoaldehyde (10 mM) and LiHPA (10 mM), ThDP (2.4 mM), MgCl, (9 mM) and TK;mar (0.05 mg mL
1) in TRIS-HCI 0.1 M buffer pH 7. All experiments were carried out in duplicate.
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Supplementary Figure 4. TK;... kinetic parameters towards LiIHPA and Glycoaldehyde, were
calculated following the pH-based high-throughput assay with pure TKinar (0.25 mg mL?),
glycoaldehyde (final concentration 0.5 to 50 mM - LiHPA constant at 50 mM) or LiHPA (final
concentration 5 to 100 mM - glycoaldehyde constant at 50 mM), phenol red (28 uM), ThDP (2.4
mM), MgCl, (9 mM). All reaction components were prepared in 2 mM TEA buffer pH 7 and reaction
carried out 65°C. The reactions were carried out in duplicates and monitored at 560 nm for up to 30
min in a plate reader. Ky, and V. were determined with OriginPro 2018 software.
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Supplementary Figure 5. 'H NMR spectra (600 MHz; D,0) for (2S,3R,4R,5R)-2,3,4,5,6,8-
hexahydroxy-7-oxo-octanoic acid (7-keto-octuronic acid).
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Supplementary Figure 6. 'H NMR spectra of a sample of pure 7-keto-octuronic acid after 2 weeks
and 4 weeks of equilibration respectively

FSMC3 F1 bis.10.1.1r

PROTON.ucl MeOD {D:\5Q0}fich 27 3 Freshly prepa red
F3
Il m " L s JL 1 i\ L J I
FSMC3F1.10.1.1r
PROTON.ucl MeOD {C:\6q0} 362 2 weeks
| F2
| l )i | U
M A ‘L ok f\‘lﬂ'ﬂ U w N »44@4 H l\ L&L“ #l
FSMC3-F1.10.1.1r
PROTON.ucl MeOD {C:\6(0} [feH 28| 1 4 weeks
F1
Vi | PYLLIIG | WHM\J " LL' it \‘LJ\/ ‘J\/L— N
54 53 52 51 40|40 |48 47 | 46 45 ||k4 h2 44| ap| Bo 3 3 5 34| B3 32 3.1 30 29 28 27

fi

PPN




S @ v
PR ]
57
S 4T
Z3 m
O =
g g
e £
c un O
Ap O PR OGKS Hs ke Ly L Mt An Po Gh Ag S T Vi Tp Ty Totd
661 1A 3§ ww.gm 2 5% TA4 898 22 45T 400 14 425 400 488 1008 047 441 6%
419 76 mH Mw.mm 200 449 460 0l 269 34 500 225 449 5H4 4% 58 166 359 668
58 1A m@ mwdﬂ 48 58 1M 3R 3R 4R 34T AR 5N 4% 5T 166 3T 6B
T8 B .orn_m_NT, 20406 481 TR 3N 4% 3 2% 39 6 6k 6% 15 406 66D
5 A A_m mm_mm 25 50 6k 9% 162 4% 559 33 A4 8% a4 618 1R 3 680
58 BB % @_N% 13T 674 T3 209 3 440 AN 465 674 5 578 064 273 63
2 1 m_m. sm.owb 186 608 62 912 281 3 60T 3 456 50T 37 946 101 18 5%
18 10 mm Go_am A4 54 6 8t 189 3 5% ATh 39 81 65 648 148 207 M
69 m.m RO 2% 54 5% 840 249 3 4T 25 A 63 5R T0 13 3% 654
S
2%
Eso
nw S w
= &3
-9
@ g8
> % E g
8L 25
)
€ E2%
2 90 5 g
Q. (o]
25 %3
w O T O



Supplementary Table 2. TKs protein sequence similarity. T. maritima (T.mar), G. stearothermophilus
(G.ste), E. coli (E.col), B. anthracis (B.ant), S. cerevisiae (S.cer), H. sapiens (H.sap), C.
hydrogenoformans (C.hyd) and S. oleracea (S.ole).

TK Similarity (%)

S.cer E.col S.ole G.ste B.ant T.mar H.sap C.hyd
1:S.cer 100.00 48.23 50.99 49.85 49.92 23.00 27.86 35.36
2:E.col 48.23 100.00 49.16 51.37 51.45 23.60 27.15 32.32
3:S.0le 50.99 49.16 100.00 51.29 52.88 24.50 26.31 31.79
4: G.ste 49.85 51.37 51.29 100.00 73.83 23.95 25.68 31.85
5:B.ant 49.92 51.45 52.88 73.83 100.00 24.49 24.96 31.13
6: T.mar 23.00 23.60 24.50 23.95 24.49 100.00 30.15 35.65
7:H.sap 27.86 27.15 26.31 25.68 24.96 30.15 100.00 40.24
8:C.hyd 35.36 32.32 31.79 31.85 31.13 35.65 40.24 100.00




