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Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8 | Multiparametric analysis of tumor metabolism. a. H&E participant sample is depicted by a colored point (n = 9 participants). Mean
(left), spatial map indicating location of all AC-like and OPC-like tumor cells, with values + SEM. c. Ternary plots comparing transcriptional metabolic programs
insets indicating the individual spatial distribution of each cell type separately in progenitor cells for Krebs, Lactate and Glycolysis in pre- compared to post-
(middle) and spatial metabolomics of average glucose abundance (m/z: 203.05 safusidenib. d. Log-fold change in the OPC-like program versus log-fold change
Adducts: M+Na) visualized in grids (right). The orange box indicates example in AC-like program in progenitor tumor cells pre- relative to post-safusidenib
tumor region depicted in Fig. 2e. b. Waterfall plot of the log-fold change in top treatment (n =9 participants, t-test).

25 altered metabolites in pre- compared to post-safusidenib samples. Each

Nature Medicine


http://www.nature.com/naturemedicine

Article https://doi.org/10.1038/s41591-025-03884-4

a Adenosine b

I - 9
Pre-safusidenib Post-safusidenib L % 0,
25
> 120
K7 15 o
c =
o 1.0
£ 0.5 e
0.0
©
imm
= Enrichment score
L a
0 108 6 4 2 0
1.5 <
> =
=
@ 1.0
S ) 2
a \y< 4 05 N
z
=
X 0.0
c Immunofluorescence Immunofluorescence  Cell Types Niches
" : DAPI @ AC-like TO
GFAP @ OPC-like -
Phalloidin @ Progenitor
QO Immune ‘ T2
QO Astrocyte [RE]
el ©OPC T4
% QO Oligodendrocyte
% @ Neuron ‘ s
% 100um @ Vasculature T6
2
2 [ g
o
d Post-safusidenib
@ Neuron
P
‘@
C
o)
o
c
e
>
[}
z
E=]
=
[}
o
:g QL5-TSHZ2
©
,g ©L4-RORB
c ® @ L6 - NRaA2
19
% { @ L5/6 - HS3ST4
-
©
2
€
<}
O

e

0.9
Q Inhibitory Neuron
= O Aot
oL23 £
oL g @ ~02
b @ ~-03
@Ls/6 3
g 0.7 . A-05
2
s . ° QO A0e
@
g°° @ A7
o
5 ( . @ o-o1
o .
,T'_;,o 5 . O 0-02
©
g “ v @ o003
<04 . A N .
| . A 8
Inhibitory L2/3 L4 L5/6
Neuron

. Pre-safusidenib . Post-safusidenib

Extended Data Fig. 9| See next page for caption.
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Extended Data Fig. 9 | Neuronal localization and distribution across Phalloidin, magenta. Cell type annotations withimmunofluorescence overlay
transcriptomic niches. a. Spatial metabolomics examining adenosine (m/z: (bottom right panel) and Niche subsets withimmunofluorescence overlay
268.09 adducts: M + H) in participant A-O5 tumor. Detected intensity score, (bottom right panel). d. Spatial maps of participant A-05 post-safusidenib sample
above, 3D density map extrapolated from intensity, below. Scale, 1 mm. indicating presence of neurons (red) with associated density contour plot (left)
b. Enrichment heat map of each cell type identified co-localized within the and showing cells expressing key neuronal layer markers (right) profiled with
transcriptional niches. c. Overlayed immunofluorescence, cell types and Xenium. Scale1 mm. e. UMAP of neurons colored by neuron cell annotation
transcript niches in participant O-01 pre- and post-safusidenib (n =3 per (left). Box plot of synaptic signaling average log expression for each participant
condition). Scales depicted in relevantimmunofluorescence inset (left), indifferent neuron populations pre- and post-safusidenib. Box indicates IQR,
1000 pm, 100 pmand 10 pm. Immunofluorescence: DAPI, blue; GFAP, green; centre line is median; whiskers extend to the furthest points within 1.5 x IQR.

Nature Medicine


http://www.nature.com/naturemedicine

Article https://doi.org/10.1038/s41591-025-03884-4

E L L L
©
_CD
=
o
Q
(V)]
< L L L
o
(@]
o
N
Q
C
3
T L L L
=)
©
&
o
o
L L

—~
c
Q
=
(&)
.G—J\ L
= L L LLL/ L
o —f A iy
()
—
(/7]
<
o
(@]
&
E L-UI_ = _r N
c
()
S
n
e L
@ - L
] — = L
4
(7))
o
‘wmm MMM L . -
Extended Data Fig. 10 | Electrophysiology of neurons in response to (top; n =11 neurons) and post- (bottom; n = 14 neurons) treatment with the mIDH
safusidenib treatment. Example whole-cell patch clamp recordings from each inhibitor. All voltage responses are in response to a 230 pA current step injection.
pyramidal neuron recorded within tissue samples obtained from patients pre- Scale bar,20 mV, 200 ms.
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Reporting Summary

Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics

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

IZ 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.

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

|X’ 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
N Gjve P values as exact values whenever suitable.

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

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

OXX O OO0 000F%

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  No software was used

Data analysis Custom code based on open-source software as outlined in supplementary methods; all code can be found at https//github.com/
MontanaSpiteri/AnHeart
Custom code is based on R (v4.4.0) and includes use of ggplot2 (v3.5.1) for all figure creation as well as python (v3.11)

Single-nuclei data was first processed using Cell Ranger (10X Genomics, v7.1.0) to align FASTQ format files to the hg38 reference genome.
Processing was then performed in R using CellBender (v0.3.0), Scrublet (v0.2.3), scater (v.1.28.0), SingleCellExperiment (v1.22.0), scran
(v1.33.1), scVI (v1.1.5), bluster (v1.10.0), SingleR (v.2.2.0), and Numbat (v1.4.0). Downstream analysis included the use of Seurat (v.1.22.0),
CytoTRACE? (v1.0.0), limma (v3.61.9), edgeR (v4.3.11), mSigDB (v10.0.2), entropy (v1.3.1), ggtern (v3.5.0), stats (v4.4.1) and RRHO2 (v1.0).

Spatial metabolomics data was processed in R with Cardinal (v2.6.5) and matched against the Human Metabolome Database (v5.0).
Downstream analysis included code based on stats (v4.3.0).

Methylation data was analyzed using minifi (v1.50.0) in R. WGS data was analyzed using Illumina DRAGEN (v4.2).

Spatial transcriptomics data was processed using Xenium Analyzer (v3) and the processed in R using packages also used in single nuclei
analysis but also including intrinsicDimension (v1.2.0). Downstream analysis included sf (v1.0-17), Statial (v1.7.0), hexbin (v1.28.3) and
GraphSAGE (v1). Imaging analysis of Xenium slides was completed using ZEN Blue software (v3.8).
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Single nuclei and spatial transcriptomic data were combined using CytoSPACE (v1.1.0).

Epigenetic data of histone modifications was processed and plotted in R using packages also used in single nuclei analysis.

Bulk metabolomics data were analyzed using Shimadzu GCMSsolution Realtime Analysis (v5.34), Shimadzu Smart Metabolites Database (v3),
Shimadzu LabSolutions InSight software (v3.6), El Malven software (v0.12.1) and TraceFinder Software (v4.1, Thermo Scientific™) after which
downstream analysis was done in R using packages also used in single nuclei analysis. Bulk histone modification data was analysed using
Skyline (v23.1.0.455).

All pathway analysis are based on fgsea (v1.30.0).

Analysis for clinical data was conducted in GraphPad Prism (v10.0.0).

Alignment of spatial metabolomics and transcriptomics was performed using STAlign(v1.0.1).

Hematoxylin and eosin (H&E) stained sections and immunohistochemistry slides were processed using CaseCentre online software (v2.9).
Adjacent sections were registered using wsireg (v0.3.5).

Electrophysiology data was analysed using minitab (v22.1).

Volumetric analysis was conducted with Brainlab software (Brainlab, iPlanNet v2.3.1.215.1, Munich, Germany).

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:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

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

Study-level clinical and spatial data from this study will be made available upon reasonable request to the lead authors from a qualified medical or scientific
professional for the specific purpose laid out in that request and may include deidentified individual participant data (requests evaluated within 4 weeks). The data
for this request will be available after a data access agreement has been signed. Further translational data is available from dbGAP under accession code phs003976
after provision of IRB ethics approval and the snRNA-seq data for the independent LGG cohort is available at GEO under accession code GSE292732. Data for the
matched spatial transcriptomics and metabolomics data from sequential sections of the same LGG tumor is available at Biolmage Archive via DOI: 10.6019/S-
BIAD1426.

Publicly available data from Spitzer et al. 2024 is available at GEO under the accession number GSE26099 under the terms and conditions specified by the data
provider. Single-cell sequencing reads were aligned and quantified using the GRCh38 human reference genome (2020-A), a pre-built reference package provided by
10x Genomics (GENCODEV32/Ensembl98). The reference package is available at: https://www.10xgenomics.com/support/software/cell-ranger/latest/release-notes/
cr-reference-release-notest#2020-a.

WGS reads were aligned using the hg38 reference available at DRAGEN Illumina: https://sapac.support.illumina.com/downloads/dragen-reference-genomes-
hg38.html.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Sex was reported at study baseline and 6/10 (60%) enrolled patients were male. Sex based analysis was not performed due to
the small sample size and descriptive nature of the study design.
Gender was self reported by participants in response to the Research Participant Perception Survey. Gender based analysis
was not required for the study objectives.

Reporting on race, ethnicity, or "Race" was self reported by participants in response to the Research Participant Perception Survey. The terms used were

other socially relevant modified from the original survey and obtained from the Australian Institute of Health and Welfare’s Metadata Online
groupings Registry (METEOR). No grouping or analysis was performed using race or ethnic data.
Population characteristics Population characteristics are given in Table 1. Briefly, median age of participants was 33 (29-46), 4 female and 6 male

participants, 3 with a diagnosis of oligodendroglomia and 7 with a diagnosis of astrocytoma, 6 with no prior resections and 4
with prior resections.

Recruitment Between 21 December 2022 and 15 February 2024, 12 patients were consented and screened for the study. 1 withdrew
consent prior to biopsy, 1 was withdrawn from study as histology from study biopsy reported a non-cancer diagnosis and was
therefore no longer eligible for study treatment. Patients were eligible if they met the eligibility criteria, including a
radiological or pathological diagnosis of IDH1 mutated LGG, not required to have urgent resection for mass effect or
hydrocephalus according to the treating neurosurgeon and suitable for 2 stage biopsy and resection of the tumour.
Biological endpoints using paired patient samples and dichotomous outcomes will limit biases.

Potentially eligible patients were recruited from outpatient clinics or referred from external centres based on predefined
eligibility criteria. This recruitment strategy may introduce self-selection bias, as individuals who are more motivated to seek
further care are more likely to participate. Additionally, the study design and inclusion criteria for patients suitable for two
surgical procedures introduces a bias towards patients of good performance status and particular disease characteristics.
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Ethics oversight

As this was a feasibility study, such bias could impact the generalizability of findings by overrepresenting individuals with
certain health-seeking behaviors or demographic characteristics. However, in small-scale feasibility studies, this limitation is
often unavoidable. The primary outcomes were feasibility and acceptability, while secondary outcomes focused on biological
measures that are unlikely to be affected by recruitment bias. To mitigate potential biases, consistent inclusion criteria were
applied, demographic characteristics were documented for transparency, and a screening log of all potential participants was
maintained and summarized in the CONSORT .

The study protocol was approved by the Melbourne Health Human Research Ethics Committee on 30 March 2022.

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

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences

|:| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Perioperative/Phase O studies are exploratory in nature and are designed primarily to gather preliminary data on pharmacokinetics (PK),
pharmacodynamics (PD), and target engagement, rather than to test efficacy or establish statistically significant outcomes.

For this perioperative study, no formal statistical sample size calculation was performed. Perioperative/Phase O studies are exploratory in
nature and are designed primarily to gather preliminary data on pharmacokinetics (PK), pharmacodynamics (PD), and target engagement,
rather than to test efficacy or establish statistically significant outcomes.

Given the small number of patients typically involved and the focus on mechanistic insights rather than hypothesis testing, sample sizes were
chosen based on feasibility, ethical considerations, and the need to obtain meaningful biological insights while minimizing patient exposure.
Specifically, the biological endpoint is defined as:

* Detection of drug in tumor

* Evidence of on-target modulation

These binary outcomes allow for assessment of agent activity on an individual level, without requiring large sample sizes. This approach is
consistent with the current standards for early exploratory trials, where the emphasis is on characterizing the agent’s biological activity and
guiding further development rather than drawing definitive statistical conclusions.

Translational research samples obtained for participant A-04 were removed due to low tumor purity.
For single nuclei and spatial transcriptomic data we outline exclusion of nuclei and cells in Extended Table S1.

Due to the limited amount of patient samples, we did not replicate experiments.

This study involves a single-arm design, where all participants received the investigational agent. As such, there is no comparison group that
would necessitate random assignment. The endpoints are typically binary biological responses (e.g., presence or absence of drug in tumor
tissue; on-target modulation), which are interpreted within the context of individual patient outcomes rather than between-group
comparisons.

Blinding was not implemented in this perioperative study because the trial design did not include a comparator or placebo arm, and the
primary objectives were to assess the feasibility and acceptability of the study design.

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.
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Materials & experimental systems Methods

Involved in the study n/a | Involved in the study
Antibodies IZ D ChiIP-seq

|:| Eukaryotic cell lines |:| Flow cytometry

D Palaeontology and archaeology D MRI-based neuroimaging

|:| Animals and other organisms

Clinical data

D Dual use research of concern

[] Plants

XX O XKXX S

Antibodies

Antibodies used Primary antibodies:
Anti-CD68 (DAKO PG-M1, clone PG-M1, 1:200 dilution), anti-GFAP (Cell Signaling Technologies 3670, clone GA5, 1:1000 dilution),
anti-CD31 (Abcam ab134168, polyclonal, 1:500), anti-IDH1-R132H (Dianova IDA-HQ9, clone H09, 1:100 dilution), anti-MAP2A
(ThermoFisher PA110005, polyclonal, 1:1000 dilution), anti-ATRX (Sigma HPA001906; polyclonal, 1:300 dilution), anti-TP53 (Leica
Biosystems NCL-L-p53-DO7, clone DO7, 1:50 dilution), anti-Ki67 (Dako M7240; 1:100 dilution)
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Secondary Antibodies:

Alexa Fluor 594 anti-rabbit (ThermoFisher A32740, polyclonal, dilution 1:1000), Alexa Fluor 647 anti-mouse (ThermoFisher A32728,
polyclonal, dilution 1:1000), Alexa Fluor 488 anti-chicken (ThermoFisher A11039, polyclonal, dilution 1:1000), Alexa Fluor 488 anti-
mouse (ThermoFisher A11004, polyclonal, dilution 1:1000).

Validation The primary antibodies were validated for their respective applications as follows: Anti-CD68 (DAKO, clone PG-M1) was validated
through immunohistochemistry on paraffin-embedded tissues (IHC-P), flow cytometry (FC), and immunofluorescence (IF). Anti-GFAP
(Cell Signaling Technologies, #3670, clone GAS5) was validated through Western blotting (WB), immunoprecipitation (IP),
immunohistochemistry on both paraffin-embedded and frozen tissues (IHC-P, IHC-F), immunofluorescence (IF-IC, IF-F), and flow
cytometry (FC). For anti-CD31 (Abcam, ab134168, polyclonal), validation was through immunohistochemistry on frozen sections (IHC-
Fr) and flow cytometry (FC) by the manufacturer, with additional literature supporting its use in IHC-P and WB. The anti-IDH1-R132H
antibody (Dianova, DIA-HQ9, clone H09) was validated through immunohistochemistry on paraffin-embedded tissues (IHC-P) and
Western blotting (WB). Validation for anti-MAP2A (ThermoFisher, PA1-10005, polyclonal) was through Western blotting (WB),
immunohistochemistry (IHC), and immunofluorescence (IF). Anti-ATRX (Sigma, HPA0O01906, polyclonal) was validated through
immunohistochemistry (IHC) and Western blotting (WB), with extensive public IHC data supporting its use. Lastly, anti-TP53 (Leica
Biosystems, NCL-L-p53-DQ7, clone DO-7) was validated through immunohistochemistry on paraffin-embedded tissues (IHC-P).

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  NCT05577416

Study protocol The study procedures and methodology are outlined in Cain et al. Future Oncology, 2024. Since the trial is still ongoing the full
protocol is not available at this point.

Data collection Data was recorded in electronic case report forms (eCRF) by site clinical research staff from electronic medical record source data.
Patients were recruited between 21 December 2022 and 15 February 2024, and data collected up to 8th November 2024. All clinical,
safety and efficacy data was reported in the eCRF.

Outcomes The primary endpoint was feasibility, with at least 60% of patients screened and undergoing biopsy completing all planned
investigations and procedures, and study samples informative for PK and PD.
The secondary endpoints were safusidenib toxicity (occurrence, type, severity and relationship of adverse events); safety of planned
craniotomy and resection after stereotactic biopsy (30-day morbidity and mortality post surgery, delays in planned resection, number
of emergency resections and number of unplanned admissions); biological activity of Safusidenib (change in 2-HG levels in plasma,
tumour and CSF); Pharmacokinetics of Safusidenib (drug concentration in plasma, CSF and tumour, correlated with clinical safety and
clinical activity); overall response (Best response to Safusidenib based on change in extent of FLAIR and contrast enhancement on
MRI, and best response to Safusidenib based on LGG-RANO); and improved understanding of patients’ perspective on the peri-
operative design and satisfaction with study procedures using the Research Participant Perception Survey short form (RPPS).




Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor
was applied.

Authentication Describe-any-authentication procedures foreach-seed-stock-used-or-novel-genotype-generated—Describe-any-experiments-used-to
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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Magnetic resonance imaging

Experimental design

Design type MRI imaging acquired at screening and at pre determined intervals during study using site standard imaging protocol for
glioma, including advanced sequences (MR spectroscopy and perfusion imaging sequences)and fluid-attenuated
inversion recovery (FLAIR).

Design specifications Clinical MRI scans and protocols with standard clinical vendor provided post processing

Behavioral performance measures  LGG-RANO criteria for evaluating response

Acquisition
Imaging type(s) Structural, diffusion weighted imaging, dynamic susceptibility contrast perfusion
Field strength 3T

Sequence & imaging parameters 3D-T1 pre and post contrast (0.9mm isotropic, FA=9 degrees, TR=2020ms, TE=2.35ms, TA=5:47min), Axial SE DWI
(1x1x4mm, FA=180 degrees, TR=7670ms, TE1=59ms, TE2=99ms, b-value1=0, b-value2=1000s/mm?"2, TA=3:29min),
Axial FLAIR (0.6x0.6x4mm, FA=150degrees, TR=8500ms, TE=76ms, TA=3:09min), 3D FLAIR (0.8mm isotropic,
TR=7000ms, TE=384ms, TA=4:35min), Axial SWI (0.6x0.6x1.6mm, FA=15 degrees, TR=28, TE=20, TA=3min), Axial T2
(0.5x0.5x3mm, FA=150degrees, TR=7880, TE=105ms, TA=1:44min), DSC perfusion (FA=90degrees, TR=1600ms,
TE=30ms, TA=1:42min after 2.5ml gadobutrol preload at 1ml/s followed by 5ml at 5ml/s), CSI spectroscopy Slaser
(10x10x15mm, FA=90degrees, TR=1700ms, TE=40ms, TA=7:56min).

Area of acquisition Whole brain for all sequences except for spectroscopy that covers the tumour

Diffusion MRI X Used [ Not used

Parameters Axial 2D DWI (1x1x4mm, FA=180 degrees, TR=7670ms, TE1=59ms, TE2=99ms, b-value1=0, b-value2=1000s/mm*2, TA=3:29min)

Preprocessing

Preprocessing software SyngoVia (Siemens, Erlangen, Germany)

Normalization If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for
transformation OR indicate that data were not normalized and explain rationale for lack of normalization.

Normalization template Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g.
original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.

Noise and artifact removal Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and
physiological signals (heart rate, respiration).

Volume censoring Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.

Statistical modeling & inference

Model type and settings NA

Effect(s) tested Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether
ANOVA or factorial designs were used.




Specify type of analysis: [ | whole brain [ | ROI-based || Both

Statistic type for inference Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.

(See Eklund et al. 2016)

Correction Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).

Models & analysis

n/a | Involved in the study
|:| Functional and/or effective connectivity

|Z| |:| Graph analysis

IZ |:| Multivariate modeling or predictive analysis
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