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M1: there are two datasets one is “Sp_epitopes” and another one is “proteins”. In those datasets there are multiple attributes epitope_id, protein_id, epit_seq etc. and in the protein dataset there are some attributes which of those attributes have to join in a single dataset. 
M2: In this task the attributes from Sp_epitopes and protein dataset have been joined in a new dataset adequately.
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Figure 1: Dataset creation
(Source: Excel)
M3: In this task the invalid observations have been removed from new dataset and the modification on the dataset has been done (Rao et al. 2018). 
M4:  The class attributes have been calculated with the help of the n_Positive and n_negative in the csv dataset which have been created for the analysis.
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Figure 2: Class Attribute Creation
(Source: Excel)
M5: The visualization has been done on the dataset using the python programming language. In the visualization the class balance (Kery et al. 2018), epitope lengths and a bar chart of the frequencies of the letter of each amino acid have been shown.
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Figure 3: Dataset Importing in Python tool
(Source: Jupyter Notebook)
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Figure 4: Dataset Visualization
(Source: Jupyter Notebook)
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Figure 5: Dataset Visualization
(Source: Jupyter Notebook)
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Figure 6: Dataset Visualization
(Source: Jupyter Notebook)
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Figure 7: Dataset Visualization
(Source: Jupyter Notebook)
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Figure 8: Dataset Visualization
(Source: Jupyter Notebook)
M6: In this section a dataset has been created with the name of “expanded data set” with the word of the task from M1 to M4.  
S1: The imbalance of the class has been kept in between the dataset of extended dataset. 
S2: Frequency of each individual letter has been calculated in this task. 
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Figure 9: Frequency measurement of the Letter
(Source: Ms Excel)
S3: The splitting of the dataset has been done using the python programming language.  
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Figure 10: Dataset Splitting
(Source: Jupyter Notebook)
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Figure 11: Dataset Splitting
(Source: Jupyter Notebook)

S4: A classification model has been fitted in the dataset using the python programming language. 
C1: The TMM value as well as the value of MHI has been calculated in the dataset using the molecular mass and with the hydropath index accordingly. 
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Figure 12: TMM, MHI and Total Atom Number
(Source: Excel)
C2: In the C2 task the visualization has been shown on the outcome of the value of C1 tasks. 
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Figure 13: Dataset Visualization with TMM and MHI
(Source: Jupyter Notebook)
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Figure 14: Dataset Visualization with total atom
(Source: Jupyter Notebook)
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In [1]: M dimport numpy as np
import pandas as pd
import seaborn as sns
import matplotlib.pyplot as plt
from sklearn.tree import DecisionTreeClassifier
from sklearn.model_selection import train_test split
from sklearn.metrics import accuracy score

In [2]: M data = pd.read_csv("expended_datasetl.csv")

n [3]: M data.head()

b TSeq_accver epitope_id n_Positive n_Negative AA_Window class start_pos Start_pos_less_8 TSeq_length length frequency%
[ 1 114463 2 0 1 1 42 1 328 8 008
1 2 510898 0 1 2 0 197 1 %7 15 0.15
2 3 511327 0 1 3 0 14 1 566 15 015
3 4 511425 0 1 4 0 91 1 328 15 0.15
4 5 511599 0 1 5 0 137 1 566 18 0.18

In [4]: M #classBalanceinvestigation
x = [20,15,20,30,15]
labels = ["1","0","0","1","0"]
plt.pie (x,labels=labels)
plt.show

out[4]: <function matplotlib.pyplot.show(close=None, block=None)>
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In [4]: M #classBalanceinvestigation
x = [20,15,20,30,15]
labels = ["1","0","0","1","0"]
plt.pie (x,labels=labels)
plt.show

out[4]: <function matplotlib.pyplot.show(close=None, block=None)>

In [5]: M epitope id = [114463,510898,511327,511425,511599,511701,512004,512167,512195]
TSeq_length = [328,367,566,328,566,566,252,327,567]

In [6]: M #Epitope lengths distrbutions
import matplotlib.pyplot as plt

plt.plot(epitope_id,TSeq_length)
plt.title('Epitope_lengths distribution')
plt.xlabel( epitope id")

plt.ylabel('TSeq length')
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In [6]: M #Epitope lengths distrbutions
import matplotlib.pyplot as plt

plt.plot(epitope_id,TSeq_length)
plt.title('Epitope_lengths distribution')
plt.xlabel( epitope id")
plt.ylabel('TSeq_length')

plt. show()
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In [7]: M datal = pd.read_csv("expended_datasetl.csv")

In [8]: M datal.head()

out[s]:
TSeq_accver epitope_id n_Positive n_Negative AA_Window class start_pos Start_pos_less_8 TSeq_length length frequency%
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In [8]: M datal.head()

ot TSeq_accver epitope_id n_Positive n_Negative AA_Window class start_pos Start_pos_less_8 TSeq_length length frequency%
[ 1 114463 2 0 1 1 42 1 328 8 008
1 2 510898 0 1 2 0 197 1 %7 15 0.15
2 3 511327 0 1 3 0 14 1 566 15 015
3 4 511425 0 1 4 0 91 1 328 15 0.15
4 5 511599 0 1 5 0 137 1 566 18 0.18

In [9]: M import matplotlib.pyplot as plt

n_Positive = ['2',70","0","0","0"]
frequency = [0.08,0.15,0.15,0.15,0.15]

plt.bar(n_Positive , frequency)
plt.title('n_Positive Vs frequency')
plt.xlabel('n_Positive')
plt.ylabel (' frequency’)

plt. show()
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M import matplotlib.pyplot as plt

n_Positive = ['2','0",'0",'0","0"]
frequency = [0.08,0.15,0.15,0.15,0.15]

plt.bar(n_Positive , frequency)
plt.title('n_Positive Vs frequency')
plt.xlabel('n_Positive')
plt.ylabel("frequency")

plt. show()

n_Positive Vs frequency
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In [10]: M import matplotlib.pyplot as plt

n_Negative = ['0','1','1",'1","1"]
frequency = [0.08,0.15,0.15,0.15,0.15]
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M import matplotlib.pyplot as plt

n_Negative = ['0','1",'1",'1","'1"]
frequency = [0.08,0.15,0.15,0.15,0.15]

plt.bar(n_Negative , frequency)
plt.title('n_Negative Vs frequency')
plt.xlabel('n_Negative')
plt.ylabel("frequency")

plt. show()

n_Negative Vs frequency

n_Negative

In [11]: M X = datal.drop(['class'], axis=1)

y = datai['class']
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In [12]: M from sklearn.model_selection import train_test_split

X_train, X test, y train, y test = train test split(X, y, test_size = .20, random state = 42)

In [13]: M X _train.shape, X test.shape

out[13]: ((79, 10), (20, 10))

In [14]: M DecisionTree = DecisionTreeClassifier(criterion="entropy", max_depth = 4)
DecisionTree

out[14]: DecisionTreeClassifier(criterion="entropy", max_depth=4)

In [15]: M DecisionTree.fit(X_train,y train)

out[15]: DecisionTreeClassifier(criterion="entropy", max_depth=4)

In [16]: M PredictionTree = DecisionTree.predict(X_test)

In [17]: M print (PredictionTree [0:5])
print (y_test [0:5])
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Name: class, dtype: int64
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In [15]: P Decisioniree.t1T(X_train,y train)

0ut[15]: DecisionTreeClassifier(criterion="entropy", max_depth=4)
In [16]: M PredictionTree = DecisionTree.predict(X_test)
In [17]: M print (PredictionTree [0:5])
print (y_test [0:5])
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In [18]: M import matplotlib.pyplot as plt
from sklearn import metrics
print("Accuracy: ", metrics.accuracy_score(y_test, PredictionTree))

Accuracy: 1.0
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In [4]: T
1

[9774,1870,1845, 1969, 2172, 1748, 1676, 1665, 1716, 2153]
[-0.7,-0.65,0.56,-1.65,25.15,-1.007,0.025,0.05,-0.194,-0.887]

In [6]: #visualisation betueen T and MHI
inport matplotlib.pyplot as plt

plt.plot(TH1,MHI)
plt.title("TH Vs MHI')
plt.xlabel( TH1')
plt.ylabel("MHI')
p1t.shou()
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length = [3,15,15,15,15,15,15,15,15,15,]
Total_Atom = [139,265,271,266,247, 247, 241,240,245, 255]

#visualisation betueen Length and Total_Atom Numbers
inport matplotlib.pyplot as plt

plt.plot(length, Total Atom)
plt.title(’length Vs Total Atom’)
plt.xlabel(’length')
plt.ylabel('Total_Atom')
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