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ABSTRACT

This research aims to use the Deep learning Neural Network in
addition to classify Bioinformatics specially microarray data.
Therefore to taking the advantages of the deep learning to reduce

inputs and features of the neural network.

We classified microarray data and identified genes that mostly
affects in breast cancer diagnosis using Feed forward Back
propagation Neural Networks in MATLAB for eliminating the
number of features to help better observation for the mutations that
could happen especially in cancer, and providing a better treatment

methods.
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:(Preprocessing)<ibibull 43 61 Aallaall] 4
o Ao jsas Ajae Cliall ULl gogiue 305 GEO adise (o Ll 50 o5 Allad) 4l 5o Sy
elalall e Fasiall LAy (5 AT JISET  Aadall b giadl)
s i) Jp i DS s 2 5
Full soft file -1
Soft file -2
Series family soft file -3
Series family MINiML file -4

Annotation soft file -5

@ v € ||Q google B 9+ Aa A0 8 =

(Bl Most Visited [ Getting Started [[JSuggested Sites {_Web Slice Gallery |_lirashed

C‘(; DATASET
- NCBI BROWSER

1

Gene Expression Omnibus

arch for Search | Clear Show All ‘ Advanced Search Page size 20 ~

4348 DataSet records Page 1 of 218

DataSet Title Organism(s) Platform Series » Samples
GDS6248 Diet-induced obesity model: liver Mus muse GPL6837 GSE39549 51 “
GDS6247 Diet-induced obesity model: white adipose tissue Mus musculus GPL6837 GSE39549 40 \

GDS6177 Acute alcohol consumption effect on whole blood (control group): time course Homo sapiens GPL570 GSE20489 25 -
GDS6176 Caspase-1 deficiency effect on lipid-loaded intestines Mus musculus GPL11533 GSE32515 18 ‘
GDS6100 MicroRNA-135b overexpression effect on prostate cancer cell line: time course GPL10558 GSES57820 12
GDS6083 Chronic lymphocytic leukemia cells response to the neutralization of inhibitor of apoptosis proteins GPL570 GSE62533 12
GDS6082 Sendai virus infection effect on monocytic cell line: dose response GPL10558 GSE67198 11
GDS6064  Arthritic tarsal joints induced by collagen: time course GPL6246 GSEG1140 15
GDS6063 Influenza A effect on plasmacytoid dendritic cells GPL10558 GSE&68849 10 _
DataSet Record GD56248: [Expression Profiles |[Data Analysis Tools |[Sample Subsets |

Title: Diet-induced obesity model: liver Cluster Analysis |
Summary: Analysis of livers of C57BL/6] mice fed a high fat diet for up to 24 weeks. Significant body weight gain was observed after 4 weeks. Results

provide insight into the effect of high fat diets on metabolism in the liver.
Organism: Mus musculus
Platform: GPLE887: lllumina MouseWG-5 v2.0 expression beadchip

. L Download

Citations: Kwon EY, Shin SK, Cho Y, Jung UJ et al. Tim urse microarrays reveal early activation of the immune transcriptome and adipokine dysregulation

leads.to.fihrosis.in.visceral ading nots.dubna.dist-induced ohesiby. AMC. Genomics.2012.560.4:1.3: 450, PMIN:. 22947075 I..DataSetfull SOETfL =
] . [

GEO @5 poaasa: 1.4 J8il
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A 42 e L de pena (5 i Canal) 138 b il (e cma 230 e ULl e pana (5 sin

c=GDS3716 @ O google 2% B U & A A0 8§ =

Ce0

Gene Expression Omnibus

€ @ | https://www.ncbi.nlm.nih.gov/sites/GDSbrowser?

etting Started [ JSuggested Sites [ _}Web Slice Gallery |_irashed

[ Most visited

Iy

DATASET
BROWSER

Show All | | Advanced Search

DataSet Record GDS3716: [ Expression Profiles |[Data Analysis Tools |[Sample Subsets |

Search for GDS3716[ACCN] Search

Title: Breast cancer: histologically normal breast epithelium Cluster Analysis

Summary: Analysis of histological normal breast epithelia from both ER- and ER+ breast cancer patients and prophylactic mastectomy patients, and normal
breast epithelia from reduction mammoplasty patients. Results provide insight into the mechanisms underlying breast cancer initiation and
progression.

m

Organism: Homo sapiens
Download

Platform: GPL96: [HG-U133A] Affymetrix Human Genome U133A Array
DataSet full SOFT file

Citation: Graham K, de las Morenas A, Tripathi A, King C et al. Gene expression in histologically normal epithelium from breast cancer patients and from DataSet SOFT file
cancer-free prophylactic mastectomy patients shares a similar profile. BrJ Cancer 2010 Apr 13;102(8):1284-93. PMID: 20197764
Series family SOFT file

Series family MINIML file

Reference Series: GSE20437 Sample count: 42
Annotation SOFT file

Value type: count Series published: 2010/06/01

Data Analysis Tools

Find genes

Find gene name or symbal:
Compare 2 sets of samples

Cluster heatmaps Find genes that are up/down
for this condition(s):

pecimen

isease state @
Experiment design and value distribution

<

(Ae 42) Gliall 2o gy : 2.4 JSA
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HOME INSERT

Calibri -1

Clipboard 1 Font
A300 -

A B
124|ldataset_table_begin

n

125|ID_REF  IDENTIFIEI GSM51253 GSM51254 GSM51254 GSM51254 GSM51254 GSM51254 GSMS51254 GSM51254 GSM51254 GSM51254 GSM51254 GSMS51255 GSM51255 GSMS51255 GSM51255 GSM51255 GSM51255 GSMS]

126/1007_s_at DDR1 24614
127|1053_at  RFC2 26.7
128|117 _at HSPAG 82.6
129|121 at PAXE 942.3
1301255 g at GUCALA 7.8
131/1294 at UBA7 630.2
132/1316_at THRA 186
133|1320_at  PTPN21 15.8
134/1405_i_at CCLS 713
135/1431 at CYP2EL 58.7
136/1438_at EPHB3 120.8
137|1487_at ESRRA 343.1
138_1494_f_at CYP2A6 327.7
139|1598 g at GAS6 949.3
140/160020_at MMP14 540
141/1729_at  TRADD 374.3
142|1773_at  FNTB 91.5
143|177_at PLD1 142.1
144|179 at  PMS2L11 285.4
145|1861 at BAD 5.3
146/200000_s_PRPF8 1195.2
147|200001_at CAPNS1 724.8
148{200002_at RPL35 7788.5

PAGE LAYOUT

A A
DA~

FORMULAS

200647_x_at

3435.7
159
243.4
897.5
87.9
5714
208.7
138
26.1
45
23.2
396.5
438.4
1143.8
467.9
53%.4
52.9
170.2

ORIGINAL GDS3716 full [

E

1932.5
31.2
150.2
840.8
75.4
346.3
141
10.6
26.3
98.3
113.4
190.3
310
940.2

-

DATA

REVIEW

[ Merge & Center ~

Alignment

2371.7
140.7
95.1
870.9
58.1
679.9
135
17.9
23.8
64.9

3055.3
69.9
209.3
685.4
3L8
1283.3
167.5
518
100.1
56.9
150.2
439.6
248.8
2623.8
527
542.5
30.3
135.2
373.3
77
2694.3
1422.3
7130

M- EeWrap Text

2978.1
98.5
103.4
7918
40.3
421.1
48.7
95.4
10.9
53
107.6
200.1
279.6
853.5
214.1
241.8
80.6
139.7
387.6
43.2
1403.9
854.1
5790.4

VIEW

General

[F]

2348.5
37
91.2
886.5
70.5
417.6
155
524
4.6

61
41.5
192.4
257.4
949.9
311.2
242.2
66.5
90.6
274.7
16.4
1415.7
1133.9
4705.3

20

%

HNumber

2963.9
59.9
168.4
954.2
43.3
8116
166.4
10.2
65
118
274
283.8
304.3
1587.8
2515
291.5
49.1
154.5
2914
27
1301.3
1252.9
7322.1

2776.9
86.7
162.7
843.1
51.6
778.1
176.3
11.6
12.7
65.1
332.3
361.5
242.5
3006.2
504.7
438.4
75.8
110.2
435
35.4
2119.7
1146.1

Conditional Format as
Formatting ~

3088.9
107.2
203.2
775.3

42.6
393.2
241.3

20.5

29.3

84.5

96.5
355.4
474.2

1503.2
519.1
334.9

60.7
218.6
397.6

13.2

1663.1
712.6

4362.2

Table -
Styles

M

3033.3
64
143.7
847.6
74.9
935.4
228.1
13.6
23.3
94.2
25.1
453
301.4
3380.7
419.2
538.2
18.6
118
430.6
88.2
1396.2
892.7
74473

Cell
Styles

N

3037.1
82.9
113.5
912.2
53.7
987.7
160
44.8
38.8
74.3
143.3
415.1
256.2
2264.6
386.3
620.2
19.1
146.2
446.5
90.8
1833.5
912.7
6859.1

[==]
CI= ==

B H

11

Ll

Insert Delete Format

Cells

o]

3545.8
97.7
80
911.6
30.5
938.5
148.2
15.5
67.1
102.2
97.6
339.1
188.2
1493.8
267
625.9
106
83.6
458.4
110.9
2178.7
1425.8
6526.7

Excelcale & Qllall de sane ua sy s 3.4 S

3322.6
69.7
186.4
862.4
15.2
924.6
268.4
8.2
26.1
127.2
112.4
566.6
2924
3246.1
435.9
546.6
55.4
154.7
631.4
134
1625.8
801.1
10438.4

> AutoSum + A,
Al | |
[T Fill-

- Sort & Find &
& Clear~ Filter - Select~
Editing

Q R 5

1963.7
82
106.6
705
425
480.8
75.9
14.6
9.8
33
59.2
214.2
201.9
708.1
370
205.2
70.5
118.2
300.1
21.7
504.3
687.5
3998.4

3603.6
45.6
145.6
984.6
76.6
1054.1
286.6
23.8
116.4
54
24.5
443
454.2
3137.1
500.4
757.4
24.6
103.2
765.4
113.3
1950.6
1511.9
9969.6

<l o< ((gene IDs , Value )y Sliall 28 e 58 SULl 238 3 s g W
.(Excel Sheet) <k 2 e 306lall & Jraaill 5 jals

s e sy IS5 die 42 o de )ge Leatd (22,000 (= ST e Excel <ile (s siag
.with Breast Cancer (b) s Controlled (c) ) &=l
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2078.9
84.5
144.4
853.8
88.2
632
139.4
57.2
22
1118
29.3
349.5
333.5
1395
316
321.2
123.4
117.7
309.6
32.7
1311
998.5
4652.3

Sign inl




S| dome | nset  Pagelsyout  Fomulas  Data  Review  View  SmartPDF Converter Pro ® - 7 x
S Calibri -l -lA AT ERe: |I S Wrap Teut ;‘4‘ « ):_Aums“m' Aw [ﬁ
13 Copy g == g E 5 b il 3] Fill Sy
N o o e il o i (Ml | Gl Pt | e ome | o, S TR
| Clipboard £ Font ) Alignment Number . Styles Cells Editing

| B43 -0 % v E] =
= A B c D E F G H 1 J K L N o e Q R s I
10 GSM512548 c 3088.9 107.2 203.2 775.3 42.6 393.2 241.3 205
11 GSM512549 c 3033.3 64 143.7 847.6 74.9 995.4 228.1 136
12 G5M512550 c 3037.1 82.9 113.5 912.2 53.7 987.7 160 448
13 GSM512551 c 3545.8 97.7 80 911.6 30.5 938.5 148.2 155
14 GSM512552 c 3322.6 69.7 136.4 B862.4 15.2 924.6 268.4 8.2
15 GSM512553 c 1963.7 82 106.6 705 42,5 480.8 75.9 14.6
16 GSM312534 c 3609.6 45.6 145.6 984.6 76.6 1054.1 286.6 23.8
17 GSM512555 c 2078.9 84.5 144.4 B853.8 88.2 632 13%.4 57.2
18 GSM512556 c 4138.6 3.7 133.6 846.8 90.6 448 494.1 16.8
13 GSM512575 c 45204 547 1327 7186 502 11794 1494 207
20 GSM512576 c 3596.1 56.7 124.3 988.4 60 668.3 171.1 8.2
21 GSM512577 c 2989 89.9 210.5 295.9 343 863.2 122.2 8.6
_22 GSM512578 c 3164.5 63.4 131.4 957.3 33.5 1055.5 158.4 7.7
23 G5M512579 c 2764.3 57 89.6 630.8 61.7 1287.6 177.6 9.9
24 GSM512580 c 4258.5 39.5 123.3 869.2 304 1127.8 2454 144
25 GSM512566 b 2836.6 771 120.9 425.7 59.2 1268.4 227.8 442
26 GSM512567 b 2915.4 47.1 143.4 643.8 62.2 955.8 205.4 139
27 GSM512568 b 3457.5 a7 92.5 7713 28.3 1157.5 206.3 105
28 GSM512569 b 2798.7 83.2 721 681.1 97.6 888.6 153.4 8.6
29 GSM512570 b 4370.2 40.2 1318 812.7 8.1 1130.8 201.2 5
30 GSM512571 b 2467.3 80.3 1564 5334 179 9051 2335 153
31 G5M512572 b 3669.5 241 165.8 746.9 53 1138.5 196.7 49.4
32 GSM512573 b 3310.1 8.8 1416 1090.3 39.9 483 133.1 20.3
33 GSM512574 b 3942.2 44.6 97.1 1008.7 11 1326.5 182.7 13.2
34 G5M512557 b 4260.7 374 278.6 1273 65.8 1345.2 191 214

4 4+ v Sheetl Sheet2 '#J

(c, b) Al Vs a3 1 4.4 JSA)

L UL e Lebiaatl 3 Al bl s JSEN 13y
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s libd) Jaaadi 2 4

(train_x, <Ol Jic J5Y) (DBN aSud e W) 2id oy shoan ) bl a2
. (train_y,test y) Class J) 488 5 test x)

- a x

|£’I:| = @Fmﬁbs Insert 2| s |2 — @?
New

APPS

PUBLISH

@Wev,cmmemgégg ' fGoTo v |

FILE ! NAVIGATE | BREAKPOINTS | RN
<o 53 1 v C v Users » Marah » Desktop » Marah » DeepleamToolbox-master »
Current Folder ®
[1 Name = | trainonm* 30| testnnm | nntainm | nntestm ¢ | nnsetupm | dbnunfoldtonn.m ¢ | nnpredictm 3|+ |
1 data | [ $function test_example_NN
= L DBN 2 load FF;
£ dbnsetup.m 3
) dontrain.m 3 4 - train_x = double(train x) / 255;
5 - test_x = double(test_x) / 255;
e 6 - train_y = double(train y):
@:h::m:‘m i M test_y = double(test_y);
= [ AN i 8- save test_x test_x;
) nnapplygrads.m i save test y test y; =
) nnbp.m 10 — [train x, mu, sigma] = zscore(train x); e
7] nnchecknumgrad.m 11 - test_x = normalize(test_x, mu, sigma);
7] nneval.m 12 - rand('state',0)
?"”“"‘ 13— nn = nnsetup([22283 42 2]);
é””pmd‘“‘m 14 - nn.dropoutFraction = 0.5;
£ nnsetup.m ~|15-  opts.numepochs = 700;
dbnunfoldtonn.m (Function} Lol B opts.batchsize = 12;
i @17 = nn = nntrain(nn, train_x, train_y, opts): [
m - 18 - save nn nn; -
ame in
SS o Command Window @
EH mu 435%6.. Accuracy: 100.00% .
%"” Labeles: 3.1279552-03%
= 5 | 1abeles: 4.2175698-03%
E:pr;a — Labeles: 2.786862e-03%
I 2 abeles: S. ==
i 1ts 622283 double 12062. 5] | Label Jeaisaie-05%
FH test y 62 double 0 Labeles: 2.095007e-03%
HH train_x 36x22783 double <Too .., Labeles: 3.501248e-03% L
H train_y 362 double 0 - fx>> -
Eal . ] r < n 3
script |Ln 13 Col 28

Gl 3 Al a1 5.4 JSA)
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< @@k

Current Folder
[ Name ~

. data

= (L DBN

£ dbnsetup.m

£

dbntrain.m

=] ramdown.m

train_nn.m x] testnnm

‘=

\Deepl eamToolbox-master

dbnunfoldtonn.m =

nnsetup.m % nnpredictm

nntrainm % | nntestm

tfunction test_example NN
load nn;

load test_x;

load test_yi;

| dbnunfaldtonn.m (Functian}

Workspace

Value

1x22283 double
1l struct
6

1 struct
1x22283 double
622283 double
62 double
36x22283 double
36x2 double

s M=

= [ex, bad] = nntest(nn, test_x, test_y);

11 -  numRight = size(test y, 1) - numel (bad);
12 — fprintf{'Accuracy: %.2£%%\n', numRight / size(test y, 1) * 100}

max{test_x,[1,2)7

14 - fprintf({'Labeles: %2d%%\n',M);

Command Window
Accuracy:
Labeles:
Labeles:
Labeles:
Labeles:
Labeles:
Labeles:

100.00%
3.127955e-03%
4.21756%e-03%
2.786862e-03%
5.273887e-03%
2.095007e-03%
3.501248e-03%

Je>>
| &=

<

[ script

DLEAYI B ja% i g 6.4 JSA)
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4\ MATLAB R20142

Search Documentation

@ Lz, New Variable

[ open Variable ~

% {8} Preferences @ (% Community

[ setatn = Request Support

<@ o & |l » C > Users » Marah » Desktop » Marsh » DeeplearnToolbox-master »

Command Window

- 2
[OF:]
>> test_nn

Accuracy: 100.00%

Labeles: 3.127955e-03%
Labeles: 4.217569e-03%
Labeles: 2.786862e-03%
Labeles: 5.273887e-03%
Labeles: 2.095007=-03%
Labeles: 3.501248e-03%

fe>>

saibiad Juadl 5 45,80 Gl i gy 1 7.4 IS4
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) 1.5

bl ) s a3 ulee as Ll G sl o5 30 sl L) 13 by

il 2.5
No_epoch Accuracy
10 20%
50 60%
120 60%
500 60%
700 60%
700* 100%

. Cross Vlaidation %le 223 700 =(EPOCH) <3 & e 230 @ %100 482 4sis e Ulas

@3 GUa s a pe el (ailiad Juadl Jid Cla jae o Joass NN ASeS ) 5 oy )3 dais
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Ul Capatl Geatdl) bl 4505 2 AT Z3 e aladiul 3

Yl b cpialll sae el ULl Capatl Lgaladin) (Say Geaxiall aladl ddlide il )l cllia 4
PH I

4ailal) 4.5
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