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Statistics 

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section. 

n/a Confirmed 

□□ 

□□ 

□□

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement 

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly 

The statistical test(s) used AND whether they are one- or two-sided 
Only common tests should be described solely by name; describe more complex techniques in the Methods section. 

D D A description of all covariates tested 

D D A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons 

D D 
A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient) 
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals) 

□ □
For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted 
Give P values as exact values whenever suitable. 

D D For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings 

D D For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes 

D D Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated 
Our web collection on statistics for biologists contains articles on many of the points above. 

Software and code 

Policy information about availability of computer code 

Data collection l 

Data analysis 
] 

sofware version 5.0,.
For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and 

reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information. 

Data 

Policy information about availability of data 
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable: 

-RNA-sequencing data will be deposited in the NCBI Gene Expression Omnibus database.

-For clinical datasets or third party data, please ensure that the statement adheres to our QQllQL

All original data have been uploaded within Supplementary  Materials.
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Mass spectroscopy data were collected with the following softwares: Thermo Q Exactive Tune version2.9, Thermo TraceFinder version 4.1, and 
Thermo Scientific Xcalibur version 4.1; Flow Cytometry Data were acquired with the FACSDiva software version 6.0; Oxygraph Data were acquired 
with OxyTrace software; Seahorse Metabolic Analyzer data were acquired with Wave software version 2.6; 

Metabolomic data were analyzed with  Metaboanalyst version 5.0; Flow cytomtery data were analyzed with FlowJo software version 10.; 

RNAseq data were analyzed with RNA Express software; data analysis for statistical significance were analyzed with GraphPad Prism 
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Sample size  was  set at a minimum of  3 that  has been found sufficient to detect accumulation of 
sedoheptulose 7-phosphate, a metabolic hallmark of transaldolase deficiency.

Data from all technically well executed experiments were included. 

Experiments were independently replicated to ensure reproducibility.

Mice were allocated into groups according to genotype, age, and sex. 

Mice were serially numbered and experiments were carried out without awareness of genotypes. Pathologists 
were reviewing histology were blinded to mouse genotype or treatment groups.
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Reporting for specific materials, systems and methods 
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 

Materials & experimental systems Methods 

n/a Involved in the study 

D D Antibodies 

D D Eukaryotic cell lines 

n/a Involved in the study 

□ □ ChlP-seq 

D D Flow cytometry 

D D Palaeontology and archaeology 

D D Animals and other organisms 

D D Clinical data 

D D MRI-based neuroimaging 

D D Dual use research of concern 

Antibodies 

Antibodies used 

Validation 

All antibodies used in the study are referenced by supplier name and catalog number and dilution on page 5. 

All unique antibodies are validated within the manuscript by assessment of molecular weight. 

Eukaryotic cell lines 

Policy information about cell lines and Sex and Gender in Research 

Cell line source(s) 

Authentication 

Mycoplasma contamination 

Commonly misidentified lines 
(See ICLAC register) 

Cell lines expressing genetically altered alleles of Rab4A were validated by DNA sequencing and western blot analyses. All 

other cell lines are referenced in the manuscript.

All cell lines were validated for expression of Rab4A by western blot using actin loading control for each membrane. 

All cell lines tested negative for mycoplasma contamination. 

None. 

Palaeontology and Archaeology 

Specimen provenance 

Specimen deposition 

Dating methods 

Provide provenance information for specimens ond describe permits that were obtained for the work (including the name of the 

issuing authority, the date of issue, and any identifying information). Permits should encompass collection and, where applicable, 

export. 

Indicate where the specimens have been deposited to permit free access by other researchers. 

If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where 

they were obtained (i.e. lab name}, the calibration program and the protocol for quality assurance OR state that no new dates are 

provided. 

D Tick this box to confirm that the raw and calibrated dates are available in the paper or in Supplementary Information. 

Ethics oversight Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance 

was required and explain why not. 

Note that full information on the approval of the study protocol must also be provided in the manuscript. 

Animals and other research organisms 

Policy information about studies involving animals: ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in 

Research 

Laboratory animals C57BL/6 mice with wild-type (WT), transaldolase-deleted (TALKO), aldose reductase-deleted (ARKO), or dual transaldolase and  aldose 

reductase-deleted (DKO) alleles were used. Mice were matched for age and gender in each experiment, as reported in figure legends. 

The C57BL/6 background strain originated from Jackson Laboratories in ~2000.
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Antibody reagents used for western blot analyses. Rabbit monoclonal Rab4A antibody was 
obtained from Abcam (Cat No. ab108974; Cambridge, MA). Mouse monoclonal p70S6 kinase 
(p70S6K) (Catalog No. sc-8418), and mouse monoclonal phospho-p70S6K antibodies (Catalog 
No. sc-8416) were obtained from Santa Cruz Biotechnology (Santa Cruz, CA). Rabbit 
monoclonal p70S6K (Catalog No. 2708), AKT (Catalog No. 4685), rabbit polyclonal phospho-
p70S6K (Catalog No. 9205), and phospho-AKT (Catalog No. 4058) were purchased from Cell 
Signaling Technology. β-actin mouse monoclonal antibody (Catalog No. Mab1501R) and anti-
Cre recombinase rabbit polyclonal antibody were obtained from Sigma Millipore (Burlington, 
MA, Cat No 69050-3).  Primary antibodies were employed at 1000-fold dilutions with the 
exception of β-actin antibody which was employed at 5000-fold dilution. Secondary antibodies 
conjugated to horse radish peroxidase (HRP) were employed at 1:20000 dilution. 



Antibody reagents used in flow cytometry studies. 

Antibody target Fluorochrome Company Cat. No. 
CD3 BUV737 BD 564618 
CD3 BV711 BD 563123 
CD4 BUV496 BD 564667 
CD4 PerCP-Cy5.5 BD 550954 
CD8 APC-Cy7 Biolegend 100714 
CD11b PerCP-Cy5.5 BioLegend 101228 
CD11b BUV395 BD 563553 
CD11c BUV395 BD 744180 
CD11c AF488 Biolegend 117311 
CD11c PE-CF594 BD 562464 
CD11c BV605 BD 563057 
CD19 APC-Cy7 BD 557655 
CD19 AF700 Biolegend 115528 
CD19 APC-R700 BD 565473 
CD19 PerCP-Cy5.5 BD 551001 
CD25 BUV395 BD 564022 
CD38 PE-Cy7 Biolegend 102718 
CD38 BV786 BD 740887 
CD47 BV421 Biolegend 127527 
CD51 BV650 BD 740546 
CD61 BV510 BD 740117 
CD68 PE-Cy7 Biolegend 137016 
CD71 PE-Cy7 Biolegend 113812 
CD98 PE Invitrogen 12-0981-83
CD152 PE-Dazzle594 Biolegend 106318 
D2DR FITC Alomone ADR-002-F 
DRD2 Alexa647 Santa Cruz SC-5303 
GLUT1 AF700 R&D FAB1418N 
GLUT4 AF647 R&D FAB86541R 
SERT FITC Alomone AMT-004-F 
CCR4 PE-Cy7 Biolegend 131214 
CCR6 AF647 BD 557976 
Gr1 PE-CF594 BD 562700 
FoxP3 PerCP-Cy5.5 eBioscience 45-5773-82
Helios AF647 Biolegend 137218 
IFNy AF647 Biolegend 505814 
IL4 PE-Cy7 Biolegend 504118 
IL9 PerCP-Cy5.5 Biolegend 514112 
IL17a PE/Dazzle594 Biolegend 506938 
IL17a AF488 Biolegend 506910 
IL21 PE eBioscience 12-7213-82
MTG 516nm Invitrogen M7514 
pAKT PE BD 560378 
pS6RP AF488 Cell Signaling 4803S 
TMRM 585nm Invitrogen M20036 
FC block BD 553142 
FixPerm concentrate (10x) eBioscience 00-5123-43
Fix Perm diluent eBioscience 00-5223-56
Permeabilization buffer (10x) eBioscience 00-8333-56



Isotype controls Fluorochrome Company Catalogue No 
Hamster IgG1 BV605  BD 563054 
Hamster IgG1 BV510  BD 563197 
Rat IgG1 BV650 º   BD 563848 
Hamster IgG1 BV711    BD 563128 
Rat IgG2a BV786  BD 563335 
Mouse IgG1 PE   BD 556650 
Rat IgG2a  Brilliant Violet 421 Biolegend 400535 
Mouse IgG2  Alexa Fluor 647 Biolegend 400234 



Wild animals 

Reporting on sex 

Provide details on animals observed in or captured in the field; report species and age where possible. Describe how animals were 

caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, 

say where and when) OR state that the study did nat involve wild animals. 

Sex was considered in study design. Mice of different genotypes were matched for age, and gender, typically 20-week-old females.

Field-collected samples     N/A l
Ethics oversight This research has been reviewed, approved, and carried out in compliance with the policies of the Institutional Animal Care and 

Use Committee of the State University of New York, Upstate Medical University, Syracuse, NY USA

Note that full information on the approval of the study protocol must also be provided in the manuscript. 

Clinical data 

Policy information about clinical studies 
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions. 

Clinical trial registration    ClinicalTrials.gov Identifier: NCT00779194

Study protocol 

Data collection 

Outcomes 

https://pubmed.ncbi.nlm.nih.gov/29551338/ 

Describe the settings and /aca/es of data collection, noting the time periods of recruitment and data collection. 

Describe haw you pre-defined primary and secondary outcome measures and how you assessed these measures. 

Dual use research of concern 

Policy information about dual use research of concern 

Hazards 

Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented 
in the manuscript, pose a threat to: 

No Yes 

0 0 Public health

D D National security

D D Crops and/or livestock

D D Ecosystems

D D Any other significant area 

Experiments of concern 

Does the work involve any of these experiments of concern: 

No Yes 

D D Demonstrate how to render a vaccine ineffective

D D Confer resistance to therapeutically useful antibiotics or antiviral agents

D D Enhance the virulence of a pathogen or render a non pathogen virulent

D D Increase transmissibility of a pathogen 

D D Alter the host range of a pathogen

D D Enable evasion of diagnostic/detection modalities

D D Enable the weaponization of a biological agent or toxin 

D D Any other potentially harmful combination of experiments and agents
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Ch IP-seq 

Data deposition 

D Confirm that both raw and final processed data have been deposited in a public database such as GEO. 

D Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks. 

Data access Ii n ks 
May remain private before publication. 

Files in database submission 

Genome browser session 
(e.g. UCSC) 

Methodology 

For "Initial submission" or "Revised version" documents, provide reviewer access links. For your "Final submission" document, 

provide a link to the deposited data. 

Provide a list of all files available in the database submission. 

Provide o link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to 

enable peer review. Write "na /anger applicable"for "Final submission" documents. 

Replicates Describe the experimental replicates, specifying number, type and replicate agreement. 

Sequencing depth Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and 

whether they were paired- or single-end. 

Antibodies Describe the antibodies used for the Ch/P-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot 

number. 

Peak calling parameters Specify the command line program and parameters used for read mapping and peak calling, including the Ch!P, control and index files 

used. 

Data quality Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment. 

Software Describe the software used ta collect and analyze the Ch/P-seq data. For custom code that has been deposited into a community 

repository, provide accession details. 

Flow Cytometry 

Plots 

Confirm that: 

D The axis labels state the marker and fluorochrome used (e.g. CD4-FITC). 

D The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers). 

D All plots are contour plots with outliers or pseudocolor plots. 

DA numerical value for number of cells or percentage (with statistics) is provided. 

Methodology 

Sample preparation 

Instrument 

Software 

Cell population abundance 

Gating strategy 

Samples were resuspended in phosphate buffered saline, tissue culture medium, or specified in Supplemental aMedthods 

and figure legends for each experiment. 

Data were acquired on a Becton-Dickinson LSR II flow cytometer. 

FASCDIva Software was used for data collection.  

Typically 10,000 live cells or viable organelles, such as mitochondria, were analyzed in each sample. 

Viable cells and organelles were initially gated by FSC/SSC analysis. 

D Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information. 

Magnetic resonance imaging 

J 
1 

l 
I 

Experimental design 

Design type Indicate task or resting state; event-related or block design. J 
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