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Table S1. Mutation status of 8 glioma targets for 10 subjects, where “1” denotes
mutated and “0” signifies no mutation. The table highlights the imbalance observed in
PTEN, PIK3R1, and RB1, with only one patient exhibiting mutations, depicted by cells
shaded in



Subjects MR Scanner MR Sequences Pathological Diagnosis WES Results
. 1.5T GE, SIGNA T1,, Tl T2 Oligodendroglioma
t t_01 ’ W 'W-CE” Wr ’
patien Explorer T2,,-FLAIR, ADC grade Il IDH1+, TPS3+
T1,, T1 T2
tient-02 S5TSi i W e W i
patien 1.5T Siemens, Amira T2,-FLAIR, ADC Glioblastoma, grade IV NF1+
T1,, T1 T2
tient-03 5T Si W TWCE oW
patien 1.5T Siemens, Aera T2,-FLAIR, ADC Astrocytoma, grade /I IDH1+, TP53+
. . Tl Thyce T2 Pleomorphic
patient-04 1.5T Siemens, Aera xanthoastrocytoma, TP53+
T2,-FLAIR, ADC
grade Il
T1,, T1 T2 PTEN+, EGFR+
t. t-05 . . W 'W-CE? Wr . ’ ’
patien 3.0T Siemens, Skyra T2,,-FLAIR, ADC Glioblastoma, grade IV PIK3R1+, PIK3CA+
1.5T Siemens T1,, T1 T2
tient-06 ’ W W-CE” wWr H
patien symphony T2,,-FLAIR, ADC Glioblastoma, grade IV no mutated target
T1,, T1 T2 IDH1+, TP53+
t. t—07 . . W 'W-CE? W . H ’ 7
patien 3.0T Siemens, Skyra T2,,-FLAIR, ADC Diffuse glioma, grade I/ PIK3CA+
T1,,,T1 T2
tient-08 . H wWr , 'W-CE”» W-CE? e
patien 1.5T Siemens, Aera T2,-FLAIR, ADC Glioblastoma, grade IV EGFR+
1.5T Siemens, Aera & Tl,,,T1 T2
tient-09 ’ wWr » 'W-CE”» W-CE? &
patien 3.0T Toshiba, Titan* T2,,-FLAIR, ADC Glioblastoma, grade IV IDH1+, TP53+
GEERERD 1.5T GE, Optima T1,-FLAIR, , Tdy.ces Oligodendroglioma, IDH1+, TP53+, NF1,
& 450W T2, T2,,-FLAIR, ADC grade Il RB1+

Table S2. Summary of MR scanner types, MR contrasts, pathological diagnosis, and
WES results per patient. Inconsistencies in MRI contrasts or major MR Scanner ()
differences highlighted in




IDH1 TP53 EGFR PIK3CA NF1
single
contrast 0.46 0.42 1.00 1.00 0.99
groups
double
contrast 0.79 0.74 1.00 1.00 0.97
groups
triple
contrast 0.88 0.81 1.00 1.00 0.98
groups
quadruple
contrast 0.90 0.86 1.00 1.00 0.89
groups
all 31 0.98 0.95 1.00 1.00 1.00
groups

Table S3. The p-values from one-way ANOVA for all 5 mutational targets.
Rows 1 to 4 display the p-value from ANOVA on AUC scores from
different groups of MR contrasts combinations (single, double, triple,
quadruple). The p-values in the final row are derived from one-way

ANOVA for each mutation across all 31 combinations.
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Figure S1. Raincloud distribution of cohort demographic characteristics: age, gender,
pathological diagnosis based on WHO, and the number of days between MRI session
and surgery (Rsx-vc). circles: Scattered data. Blue central box: interquartile range
(IQR) denoting Q0.25 and Q0.75 quartiles. Black line: median. Outliers shown as
asterisks (*) beyond 1.5xIQR.



AUC

31

Single Contrast Double Contrast Triple Contrast Quadruple Contrast Quintuple Contrast
1. Tlwee 7. Tl &T2y 13‘ I:W : :E“EF"A'R 20. Tly.ce T2y &ADC 26. Tly.cer Tl T2 & T2-FLAIR
2. Ty 8. Tly.cr & T2-FLAIR T G AREADE 21. Tly.ce T20-FLAR&ADC  27. Tly.ce Ty T2y &ADC
3. T2 9. Tly.ce &ADC T T T aT 22. Ty, T2 &T2,-FLAR 28. Tly.ces Thws T24-FLAIR & ADC
4. T2,-FLARR 10. T, &T2y, 17, T1 w.ce) T 1W Py T2W far 23 TlwT24&ADC 29. Tly.ce T2y, T2,-FLAIR & ADC
5. ADC 1. Ty, &T2,-FLARR 18T T oné 24. T1y, T2,-FLAIR &ADC 30. Ty, T2y, T2y-FLAIR & ADC
6. Tlyce&Tly 12. T1,&ADC s 25. T2, T2,-FLAIR&ADC 31. A5 MRI contrasts

19. Tlywce T2w & T2,-FLAIR

Figure S2. AUC scores of different MRI contrast combinations for predicting IDH1
mutation status with SEM error bars.

(AUC: area under curve; MRI: magnetic resonance imaging; IDH1: isocitrate
dehydrogenase 1; T1w-ce: contrast enhanced T1-weighted; T1w: T1-weighted; T2w: T2-
weighted; T2w-FLAIR: T2-weighted fluid attenuated inversion recovery; ADC: apparent
diffusion coefficient, SEM: standard mean of the error).



TP53

31

AUC

Single Contrast Double Contrast Triple Contrast Quadruple Contrast Quintuple Contrast

13. T2, &T2,-FLAIR

1 Tlyee 7. Twee&T2y T T RARG 20. Tly.ce T2, &ADC 26. Tly.ce Tl T2u & T2,-FLAIR
2. Ty 8. Tly.ce & T2,-FLAR 15 T2 FLAIRGADC 21, Tlyce T24-FLAR&ADC 27, Tly.ce, Thy, T2 &ADC

3. T2 9. Tly.ce &ADC i Sl = 22, Tly, T2, &T2,-FLAR 28. Tly.ce Tw, T2-FLAIR & ADC
4. T2,-FLAR 10. Ty &T2y 17 T Y o fAR 23 ThwT24&ADC 29. Tlw.ce T2w, T2,-FLAIR & ADC
5. ADC 1. Tl &T2,-FLAR A ity e 24. Ty, T2,-FLAIR& ADC 30. Ty, T2y, T2,-FLAIR & ADC

6, Thie& Tl 12. T, &ADC - WCE W 25. T2y, T2,-FLAIR& ADC 31. A5 MRI contrasts

19. Ty T2y & T2,-FLAIR

Figure S.3. AUC scores of different MRI contrast combinations for predicting TP53
mutation status with SEM error bars.

(AUC: area under curve; MRI: magnetic resonance imaging; TP53: tumor protein 53;
T1w-ce: contrast enhanced T1-weighted; T1w: T1-weighted; T2w: T2-weighted; T2w-
FLAIR: T2-weighted fluid attenuated inversion recovery; ADC: apparent diffusion
coefficient, SEM: standard mean of the error).



31

AUC

Single Contrast Double Contrast Triple Contrast Quadruple Contrast Quintuple Contrast

13. T2, &T2,-FLAIR

i Tige 7. Twee&T2y A1 T2 ARG 20. Tly.ce T2 &ADC 26. Tly.ce Tl T20 & T2,,-FLAIR
2. Ty 8. Tly.ce & T24-FLAR S5 T2 FLAIRS ADC 21. Tlyce T20-FLAR&ADC  27. Tlycp Ty T2y &ADC

3. T2 9. Tly.ce &ADC & Tan 22. Ty, T2, & T2,-FLAIR 28. Tly.ce Ty, T24-FLAIR & ADC
4. T2, -FLAR 10. T1y&T2, 17 T et FaRr | 23 TlwT24&ADC 29. Tly.ce T2y, T2,-FLAIR & ADC
5. ADC 1. T1y & T2,-FLAR T s AL 24. Ty, T2,-FLAIR & ADC 30. Ty, T2y, T24-FLAIR & ADC

6. Tluce&Tly 12. T, &ADC o CEVROEL W 25. T2y, T2,-FLAIR & ADC 31. A5 MRI contrasts

19, Tlyop T2y &T2,-FLAIR

Figure S4. AUC scores of different MRI contrast combinations for predicting EGFR
mutation status with SEM error bars.

(AUC: area under curve; MRI: magnetic resonance imaging; EGFR: epidermal growth
factor receptor; T1w-ce: contrast enhanced T1-weighted; T1w: T1-weighted; T2w: T2-
weighted; T2w-FLAIR: T2-weighted fluid attenuated inversion recovery; ADC: apparent
diffusion coefficient, SEM: standard mean of the error).



PIK3CA

31

AUC

Single Contrast Double Contrast Triple Contrast Quadruple Contrast Quintuple Contrast

13. T2, &T2,-FLAIR

1 Tlyee 7. Twee&T2y T T RARG 20. Tly.ce T2, &ADC 26. Tly.ce Tl T2u & T2,-FLAIR
2. Ty 8. Tly.ce & T2,-FLAR 15 T2 FLAIRGADC 21, Tlyce T24-FLAR&ADC 27, Tly.ce, Thy, T2 &ADC

3. T2 9. Tly.ce &ADC i Sl = 22, Tly, T2, &T2,-FLAR 28. Tly.ce Tw, T2-FLAIR & ADC
4. T2,-FLAR 10. Ty &T2y 17 T Y o fAR 23 ThwT24&ADC 29. Tlw.ce T2w, T2,-FLAIR & ADC
5. ADC 1. Tl &T2,-FLAR A ity e 24. Ty, T2,-FLAIR& ADC 30. Ty, T2y, T2,-FLAIR & ADC

6, Thie& Tl 12. T, &ADC - WCE W 25. T2y, T2,-FLAIR& ADC 31. A5 MRI contrasts

19. Ty T2y & T2,-FLAIR

Figure S5. AUC scores of different MRI contrast combinations for predicting PIK3CA
mutation status with SEM error bars.

(AUC: area under curve; MRI: magnetic resonance imaging; PIK3CA:
phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; T1w-ce: contrast
enhanced T1-weighted; T1w: T1-weighted; T2w: T2-weighted; T2w-FLAIR: T2-weighted
fluid attenuated inversion recovery; ADC: apparent diffusion coefficient, SEM: standard
mean of the error).



NF1

31

AUC

Single Contrast Double Contrast Triple Contrast Quadruple Contrast Quintuple Contrast

13. T2, &T2,-FLAR

1 Tlyee 7. Tyee&T2y 55 Tk Ane 20. Tly.ce T2y &ADC 26. Tly.ce T T2 & T2,-FLAIR
2, Ty 8. Tlyce &T2,-FLAR 15: ‘T2 FLAIRBADC 21. Tly.ce T20-FLAR&ADC  27. Tly.ce Ty T2y &ADC

3. T2 9. Tl &ADC 16 T T aTo 22. Ty, T2, & T2,-FLAIR 28. Tly.ce Tw, T24-FLAIR & ADC
4. T2,-FLAR 10. T1y&T2y 17 T 1 e faR 23 TwT24&ADC 29. Tly.ce T2w, T24-FLAIR & ADC
5. ADC 11. T, &T2,-FLAIR 18 T T A 24. Ty, T2,-FLAIR&ADC 30. Ty, T2, T2y-FLAIR & ADC

6. Tluce&Tly 12. T, &ADC o wee w 25. T2, T2,-FLAIR&ADC 31. All5 MRI contrasts

19. Tlycp T2 & T2,-FLAIR

Figure S6. AUC scores of different MRI contrast combinations for predicting NF1
mutation status with SEM error bars.

(AUC: area under curve; MRI: magnetic resonance imaging; NF1: neurofibromatosis
type 1; Tlw-ce: contrast enhanced T1-weighted; T1w: T1-weighted; T2w: T2-weighted;
T2w-FLAIR: T2-weighted fluid attenuated inversion recovery; ADC: apparent diffusion
coefficient, SEM: standard mean of the error).



