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Supplementary Tables

(T2 flair and T1 Contrast)

4 conv. and 256 fc. 0.7440.01 0.6520.02 0.9040.01
Using single modality (T2 4 conv. and 4096 fc. 0.7440.01 0.6520.02 0.9240.01
flair) 6 conv. and 256 fc. 0.7540.01 0.660.02 0.9140.01
6 conv. and 4096 fc. 0.7740.01 0.7020.02 0.8840.01

Using multiple modalities
6 conv. and 4096 fc. 0.7840.01 0.8140.01 0.7840.02

Table 1. Tumor segmentation results of singleand multiple modal MRI images. Conv. represented the number of
convolutional layers in CNN structures, and fc. represented the number of neurons in the fully connected layers in CNN
structures.
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Table 2. The amount of features in different cases. Conv. represented the convolutional layers and fc. represented the

fully connected layers.
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Conv3-128 Conv3-128 Conv3-128

FC2-4096 FC-4096 FC-2 Softmax
Table 3. CNN structure configurations. 1Conv: Followed by the size of convolutional kernels and the number of filter
banks. 2FC: Followed by the number of neurons in the fully connected layers.




Supplementary Figures
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Figure 1. The number of selected features related to different Gaussian kernels and different filter banks. 1846
features are shown in the left and 494 features are shown in the right. Information related to different Gaussian kernels is
shown above and information related to different filter banks is shown below. Most features were only related to a few
Gaussian kernels. The significant responses to IDH1 status were observed in many filter banks.
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Figure 2. CNN features from the last conwlutional layers. The difference between mutation and wild type IDH1 glioma
of no.107 filter banks from the last convolutional layer. T2 flair images were shown above and the deep filter responses
were presented below.
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Figure 3. The improvement of prediction performance with further feature selection based on F-score.
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Figure 4. Boxplot of the ten most significant features. The differences between wild type and mutation were distinct in

these DLR features.
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Supplementary Methods

Evaluation parameters for segmentation results.

1. DSC
2TP
DSC=——77F7"—"—
FP+ 2TP + FN
2. PPV
PPV = ——
TP+ FP
3. Sensitivity
TP
Sensitivity = ———
TP+ FN

where TP, FP and FN represent the regions of the true positive, the false positive, and the false negative, respectively.

Evaluation parameters for prediction results.

1. ACC
TP +TN
A = P ¥ TP+ N+ TN
2. SENS
SENS = ————
3. SPEC
SPEC = ————
4. PPV
TP
PPV =
5. NPV
NPV =
6. MCC

TP XTN — FP XFN

B J(TP+FP)(TP + FN)(TN + FP)(TN + FN)

where TP, FP, TN and FN represent the regions of the true positive, the false positive, true negative and the false negative,
respectively.

MCC

The calculation of F-score
The calculation of F-score of the mth feature is define as

(b — %)% + (X — X)?

Fm = 1 np 14 7 2 1 nn n —\2
n, — 1Zk=1(xk‘m - X)) +—”n — 1Zk=1(xk‘m —x)
where a, x%, and X, represent the average of mth feature of the positive samples, the average of mth feature of the

negative samples and the average of mth feature of all thesamples. n,, and n,, representthe number of positive samples
and negative samples, separately. xzm and x7, representthe value of the mth feature of the kth sample of the positive
and negative samples, separately.



The calculation of Fisher Vectors

The calculation of improved Fisher Vectors was implemented by the VLfeat toolbox in matlab. Image X gets the D
dimensional feature vectors [x, %, ..., xx]. In our study, D refers to the number of filter banks and N is the total points of
the feature maps. Encoder O (,, wy.o,) preserves the parameters of the kth kernel of GMM. The Fisher Vector §(X) =
[Gi1) )Gk Gas - Gak]” s the combination of mean derivation vector and the covariance deviation vectors for each
kernel.
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where j=1, ... D is the vectordimension. y;, is the posterior probability of each xito the kth kernel of GMM.



