










Computer modelling
The 3D structure of wild-type TPI1 (PBD entry 4POC) was modified
to introduce the F57S substitution using Coot (Emsley et al., 2010). The two-
dimensional (2D) contact map for the wild-type and F57S residue was
generated using LogiPlot+ (Laskowski and Swindells, 2011). Structures were
inspected and figures were generated using PyMOL (version 2.0.3).

Enzyme assays
TPI enzyme activity was measured colorimetrically using a kit from
BioVision (Milpitas, CA, USA). For red blood cell measurements, EDTA-
treated blood samples were centrifuged at 4000 g for 15 min and the packed
red blood cell volume was diluted in dH2O to a 1:20 dilution, followed by
three freeze-thaw cycles with intermittent vortexing to ensure complete

lysis. Other tissues were collected in PBS (pH 7.0-7.4) and separated using a
40-μm cell strainer (Stem Cell). Lysates were made in TPI enzyme kit
diluent containing a protease inhibitor cocktail (‘cOmplete’, Sigma-Aldrich,
MO, USA) followed by three freeze-thaw cycles. Prior to testing, all cell
lysates were centrifuged at 4000 g for 5 min to allow collection of the
supernatant. Activity was measured using a MultiskanTM microplate
photometer (Thermo Fisher Scientific, Scoresby, Australia) in kinetic
mode at 37°C for a maximum of 40 min.

Serum assays
Bilirubin and lactate were measured colorimetrically in 96-well plates
using assay kits obtained from Sigma-Aldrich, and absorbance was read
on the MultiskanTM microplate photometer (Thermo Fisher Scientific).

Fig. 3. Tpi1F57S/F57S mice display a TPI deficiency-like phenotype without neuropathy. (A,B) Pyruvate (A) and lactic acid (B) measured in the serum of
wild-type (WT) and homozygous (F57S/F57S) mice. Data aremean±s.d.; n=6. (C) Sectioned brains of 9.5-month-oldWTand F57S/F57Smice, stained with H&E
(upper) and Luxol Fast Blue (LFB) (lower). (D,E) DHAP (D) and HbA1c (E) measured in the serum of WT and F57S/F57S mice. Data are mean±s.d.; n=5.
***P<0.0001, n.s., not significant.
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DHAP was measured fluorometrically using a PicoProbeTM assay kit
(BioVision), and analysed on a FLUOstar OPTIMA (BMG Labtech,
Victoria, Australia) on fluorescent intensity mode with an excitation
wavelength of 544 nm and an emission wavelength of 590 nm. HbA1c
was measured by enzyme-linked immunosorbent assay (ELISA)
(MyBioSource, San Diego, CA, USA), and absorbance was read on the
MultiskanTM microplate photometer.

Statistical analysis
Where applicable, results are expressed as mean±s.d. For statistical analysis,
a two-tailed Student’s t-test was employed, unless stated otherwise. P<0.05
was considered statistically significant.
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