Principle component analysis
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. Import CSV to R from nSolver

O\—_T-v,-pe here to filter Data Fitering
= §4 Studies ‘ : :
= | WY Filter: | Normalized Data Name w | Matchif: is anything v |+ Go Reset
- §§i Myeloid panel
=1 §§§ Cancer Immunology Panel 2 E
- {ii Raw Data
t ala lilks [ilks,
iii Grouped Data Export Analysis Advanced Analysis
{i§ Ratio Data
iii Analysis Data =
24 Normalized Data Name Treatment Group  Cartridge ID Lane Number Sample Name Description Batch ID
49 20170425_20170425NC_01... [esl} 20170425NC 101NCO1
b3 20 170425_20170425NC_02... [orl] 20170425NC 202NC02
)20 170425_20170425NC_03... [enl] 20170425NC 303NCO3
£y 20170425_20170425NC_04... [eal} 20170425NC 404NC04
320170425_20170425NC_05... [e} 20170425NC 505 NCO5
[(J20170425_20170425NC_06... [en] 20170425NC 606 NC06
[ 20170425_20170425NC_07... [8n] 20170425NC 707 NCO7
20170425_20170425NC_08... [0 20170425NC 808 NC08
£ 20170425_20170425NC_09.... M 20170425NC 909 NC09
S0J20170425_20170425NC_10... [eo% 20170425NC 10 10 NC10
88 20170425_20170425NC_11.... (=S 20170425NC 11 11NC11
SN 20170425_20170425NC_12.... FEN 20170425NC 12 12NC12
&N 20170621_2017062INC_01... I8 2017062INC 101NCO1
TN 20170621_2017062INC_02... [ZVBES 20170621INC 202NC02
$ER20170621_20170621INC_03... [FVBE 2017062INC 303NC03
ST 20170621_20170621NC_04... [ZVBES 20170621INC 404NC04
vl 20170621_2017062INC_05... [SoZT B e 2017062INC 505 NCO5
20170621_20170621INC_06... [$rZL I3 8o 20170621NC 6 06 NC06
SCH20170621_20170621INC_07... [Shl LB elo 20170621INC 707 NCO7
<

Cancerimmuno <- read.csv("~Cancerimmuno.csv”)
View(Cancerimmuno)



W 0 N 6O s W N -

WowWw N NNN NN NN NN e o ek ek ek ek el ed el el
- O W 0N nm R W N =0 WO NN R W N = O

Probe.Name Annotation

A2m

Abcal NA
Abcbla

Abcgl

Abl

Ada NA
Adora2a

Aicda

Aire

Akt3 £
Alcam

Ambp

Amical

Angpt1 A
Angpt2

Anp32b NA
Anxal

Apoe

App

Argl NA
Arg2

Atf1

Atf2

Atg10 NA
Atg12

Atgi6l1

Atgs

Atg7 A

Atm

Accession..

NM_175628.3
NM_013454.3
NM_011076.1
NM_009593.1
NM_009594.4
NM_007398.3
NM_009630.2
NM_009645.2
NM_009646.1
NM_011785.3
NM_009655.1
NM_007443.3
NM_001005421.4
NM_009640.3
NM_007426.3
NM_130889.2
NM_010730.2
NM_009696.3
NM_007471.2
NM_007482.3
NM_009705.2
NM_007497.3
NM_001284371.1
NM_025770.3
NM_026217.1
NM_001205391.1
NM_053069.5
NM_028835.1
NM_007499.2

NS.Probe.ID

NM_175628.3:2128
NM_013454.3:6865
NM_011076.1:2600
NM_0085983.1:285
NM_009594.4:1378
NM_007398.3:795
NM_009630.2:2306
NM_009645.2:552
NM_009646.1:656
NM_011785.3:2494
NM_009655.1:2605

NM_007443.3:410

NM_001005421.4:1002

NM_009640.3:1350
NM_007426.3:2020
NM_130889.2:480
NM_010730.2:400
NM_009696.3:129
NM_007471.2:511
NM_007482.3:626
NM_008705,2:249
NM_007497.3:1216

NM_001284371.1:1392

NM_025770.3:46
NM_026217.1:1800

NM_001205391.1:280

NM_053069.5:2142
NM_028835.1:855
NM_007499.2:5543

Class.Name

Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous
Endogenous

Endogenous

Analyte.Type X..Samples.above.Thr Id

mMRNA 87.500
mRNA 100.000
mMRNA 100.000
mRNA 100.000
mRNA 100.000
mMRNA 100.000
mMRNA 100.000
mRNA 58.333
mRNA 62.500
mRNA 100.000
mMRNA 100.000
mRNA 83.333
mRNA 100.000
mRNA 100.000
mMRNA 100.000
mRNA 100.000
mRNA 100.000
mRNA 100.000
mMRNA 100.000
mRNA 100.000
mMRNA 100.000
mRNA 100.000
mRNA 100.000
mRNA 100.000
mRNA 100.000
mRNA 100.000
mRNA 100.000
mRNA 100.000
mMRNA 100.000

X20170425_20170425NC_01.NC01_01.RCC

CD4

20.882
912.553
299.66
494.908
407.203
74132
25.059
12.529
9.397
841,553
1439.829
8.031
133.646
41.764
116.94
2974672
2063.163
21196.492
2742.879
140.955
24.015
145131
570.084
153.484
24118
353.954
107.543
193.16

441,659

X20170425_20170425NC_02.NC02_02.RCC

CD4

16.035
639.404
246.542
456.002
320.704
75.165
11.024
6.441
11.024
783.721
1234.712
7.015
63.139
27.059
120.264
2535.569
2243.929
15694.472
2208.852
28.062
24,053
142313
462.015
108.238
161.354
273.601
113.249
184.405
431.949

X20170425_20170425NC_03.NC03_03.RCC

CD4

5.949
922.078
257.785
493.758
369.823
84.276
12.889
5.949
6.94
973.635
1399.972
6.94
102.123
41.642
147.731
3147.953
3037.899
15665.406
2576.86
50.566
25.779
152.688
532425
161.611
239.939
401.55
117.986
191.356
407.499

X20170425_2017

CD4

6.948
695.059
244,498
404.65
433477
72.602
19.218
8.541
7474
1021.768
1686.932
7474
88.617
48.046
100.362
2970.281
2279.493
17496.043
2285.899
35.233
22421
170.829
526.365
147.34
237.025
384.364
135.595
175.099
475117



2. Clean up data

ProbeNsme  Annotation  Accession. NS Probe.D. ClassName  AnsiyteType | X..Samplesabove.Threshold | X20170425 20170425NC.01.NCO1 0T.RCC
=
s2m NMLITSE283  NMLITSG2832128  Endogenous | mRNA 7500 20882
Abcat NMOIMS43  NMOISSAZSI6S  Endogenous  mRNA 100000 912553
Abcoia NMONO761  NMLOIIOT6I2600  Endogenos | MRNA 100000 | 29965
Avcg NVLOOSS931  NM009593.1205  Endogenous | mRNA 100000 | 494908
aon NMLO0SSS44  NMLOOSSS441378  Endogenous | mRNA 100000 | 407203
sda NVLOOTI63  NMLOOTI983795  Endogenous | MRNA 100000 | 74132
adoraza NMLODSG302  NML00SG3022306  Endogenous  mRNA 10000 | 25059
sicda NVLOOSE4s2  NMOOSess2ss2  Endogenous | mRNA 58333 12529
sire NMLOOS6461  NMLOOSGG1SS6  Endogenous  mRNA 2500 0397
s NMLOVITES:  NMLOITTES32404  Encogenous | mRNA 100000 841553
Alcam NMLODSGSS1  NMLOOSGSSI2605  Encogenous | mRNA 100000 1438829
ambp NMLOOTAS3  NMOOTASSSAIO  Endogenous | mRNA 2333 a0m
amicat NMLOD1005421.4 | NML0DT05421.41002 Endogenous | mRNA 100000 133645
angptt NMLODSGI03  NMLOOSSI031350  Endogenous | mRNA 100000 41754
angotz NMLOOTA263 | NML0O7A2632020  Endogenous | mRNA 100000 | 11694
anp320 NMLI30S892  NM1308892:480  Endogenous | mRNA 100000 | 2974572
At NMOIOT302 | NMO107302:400  Endogenous | mRNA 100000 | 2063.163
apoe NMLO0SG93  NMO0SG963120  Endogenous | MRNA 100000 | 21196492
sop NMLOOT47I2  NMLOOTATIZSTI  Endogenous | mRNA 100000 | 2742875
srg1 NMLOOTA823  NMLOOTAB3626  Endogenous  mRNA 100000 140955
srg2 NMLOOSTOS2  NMLOOSTOS2249  Endogenous  mRNA 100000 | 24015
Attt NMLOOT&73  NMLOOTAT3N216  Endogenous | mRNA 100000 145131
st NMLOD1Z84371.1 NMLODT284371.1:1392 Encogenous | mRNA 100000 570084
g0 NMLO2STZ03  NMLO2STTOSM6  Encogenous | mRNA 100000 153488
g1z NMO26217.11800  Endogenous | mRNA 100000 | 24118
agrein NMO0T205391.1260  Endogenous | mRNA 10000 | 353
ngs NMO5306952142  Endogenous | mRNA 100000 | 107563
g7 NVLO26351  NMO2SG3S0ESS  Endogenous | mRNA 100000 | 19316
am N 0074992 Endogenous | mRNA 100000 | 441659

Need to change:

* Column names

* Row names

e Delete non-numerical data

* Remove all but genes of
interest

X20170425 20170425NC_02.NCO2.02.REC

e

16035
30404
26502
asa002
320704
75085
o2
6as1
102
T
123712
o1
a3
27058

120264

208852

8082
24053

1a2313
62015
108238
161358

601

18405

e

X20170425 20170425NC_03.NCU3 03.RCC

=

e

a7
sures:
s037.899
15865405
257686

s0566

2718

117085

191355

ao7a%0

Xao170425 2017

204438

3411
2602
10218
8541
a7
1021768
1686932
T
617
804
100362

2570281

221949
17496043
2285899
352
240
170829
526365
1730
2705
3sa364
135395
175089

arsant

rownames (CIset) <
colnames (CIset) =<
CIsetl <- CIset

CIset3 <- CIsetl|
CIset3 <- CIset3|[

|

|

CIset[,1]
CIset[1, ]

Clz ) =01 520
-(753:786) ]



CD4

CD4.1

CD4.2

CD4.3

cD8

CcDs.1

CD8.2

Saline
Saline.1
CDs8.3
Saline.2
Saline.3
Poly.l.C
Poly.l.C.1
Poly.l.C.2
Poly.l.C.3
CD4.Poly.l.C
CD4.Poly.l.C.1
CD4.Poly.l.C.2
CD4.Poly.l.C.3
CD8.Poly.l.C
CD8.Poly.l.C.1
CD8.Poly.l.C.2
CD8.Poly.l.C.3

2. Clean up data

A2m

20.882
16.035
5.949
6.948
42457
34100
47.917
5.695
7.002
47.223
12,146
18.09
15.616
10.006
8.766
6.992
16.005
14.896
28.823
36.159
28.228
47131
33.624

40.997

Abcal

912,553
639.404
922.078
695.059
2458.773
2652.093
2866.448
537.912
558447
3372525
657.771
762.786
863.572
808.162
710.778
971.765
885.315
1054.078
2330.725
1778.788
3500.235
2131.89
2408.807

2425672

Abcbla

299.66

246,542
257.785
244,498
293.454
319.305
286.276
290453
238.96

190.205
245.73

306.019
327.939
304.793
289.278
245.84

356.316
326.825
280.368
368.588
169.366
202.663
231.332

265.116

Abcgl

484,908
456.002
483,758
404.65
1689.548
1537.625
1669.74
437.591
359.752
1669.866
500.803
547.216
792.519
755.824
661.104
668.716
712,633
747.405
2324174
1673.81
1698.955
1157.85
1694.638

1387.074

Abl1

407.203
320.704
369.823
433.477
509.487
350.606
399.312
417.526
447.283
347.615
402.698
43114

463.018
511.066
477.748
506.369
481.827
529.229
670.788
535.386
446.351
446,173
428,039

312.946

Ada

74132
75.165
84.276
72.602
101.148
105.402
110.579
85.034
80.528
114,123
76.615
78.389
66.369
73.119
71.589
69.577
62,334
66.592
79.918
89.814
89.976
131.967
114,321

101.127

Adora2a

25.059
11.024
12.889
19.218
63.686
51.151
72491
20.064
14.88

61.653
15.884
18.09

23.424
13.854
18.263
20.873
37.064
28.03%
81.228
48.99

56.455
67.554
56.488

86.094

Aicda

12.529
6.441
5.949
8.541
13.736
6.318
9.829
7.644
7.878
11.806
9.343
12.06
8.448
8421
8.036
6.992
7433
7.01
10481
7.204
4,552
4,072
8.165

10.933

Aire

9.397
11.024
6.94
7474
11.239
6.318
22116
5733
10,504
11.806
12.146
9.045
8.448
8.421
9.497
6.992
7433
7.886
6.613
10.498
4.552
9.426
8.165

5779

Akt3

841.553
783.721
973.635
1021.768
528.218
522.358
504.977
989.834
942,708
425.009
885.749
1011.52
1015.049
1112185
937.963
962.488
769.913
865.693
615.762
767.503
349.318
364.479
474,768

400.407

Alcam

1439.829
1234712
1389.972
1686.932
469.527
545.609
481.461
1350.034
1656.086
298.08
1337.966
1444167
1255.537
1299.986
1007.361
1258.579
1027.673
1167.985
501.781
684.688
395.188
375477
273.025

349,843

Ambp

8.031
7.015
6.94
7474
12.487
15.5
13.515
7.644
8.753
13.118
11.212
13.567
8.448
8.421
6
9.277
11.793
7.886
11.791
9.331
22,935
18.852
16.139

10.933

Amical

133.646
63.139
102.123
88.617
404,582
337.905
346.48
133.761
85.78
339,745
116.792
223.107
139.764
122379
103.001
87.358
207.219
102.516
427.103
262.444
336.968
465.025
252.851

341.644

Angptl

41.764
27.059
41.642
48.046
42457
49,601
36.86

40128
46.391
26.235
3457

51.254
33.575
43.872
48.213
37.881
48.014
26.286
43234
30.327
33.52

18.852
32.279

30.065

Angpt2

116.94
120.264
147.731
100.362
275.972
246.454
399.312
107.009
98.91
342,368
163.508
143.211
129.614
147.778
148.753
130.651
113.718
181.375
183.419
309.101
382.838
394,329
353.722

426.372

Anp32b

2974672
2535.569
3147853
2970.281
2794.685
2676.893
2789.043
3301.994
3004.062
2635.318
3044.06

3055.664
3247.375
3707.54

3613.789
3505.93

3389.637
3526.736
3714.225
3367.45

2732.794
3283.456
3049.004

3070.696

Anxal

2063.163
2243929
3037.899
2279.493
1843.144
2028.983
1664.825
2449743
2516.515
1635.76

2517.096
2553.673
2162.835
2803.168
2308.384
2169.27

2305.526
2066.098
1578.709
1994.575
2584.599
1729.706
1392.024

2092.228

Apoe

21196.492
15694.472
15665.406
17486.043
42788.152
36211.68
38010.848
11709.849
14769.097
49766.715
15836.96
17952.594
16656.951
14107.432
9795.29
16704.77
14654.454
12157.381
41812.863
27500.646
30916.393
17469.873
28238.592

13870.744

App

2742.87%
2208.852
2576.86

2285.899
3301.674
3506.156
338494

2335.091
2322,196
4092.679
2431137
2808.438
2551.677
2527.623
2386.547
2347.079
2536.332
2438.486
2472219
2875.221
3692.536
3696.638
3000.586

3337.178

Argl

140.955
28.062
50.566
35.233
319.678
533.209
837.942
32.485
30.636
3404,007
41111
37.687
22,643
18472
13.88
24,739
23.586
62.211
61.576
208.789
5086.279
2978.676
610.608

1238.118

Arg2

24,015
24,053
25779
22.421
66.183
83.701
82.32
17.198
25.384
97.07
25.227
25.627
24205
30.787
15.341
32.469
32.852
35.048
37.994
59.487
95.268
180.095
72.627

61.496

Atf1

145.131
142313
152.688
170.829
157.342
124.002
153.582
167.202
140.05
132.487
163.508
161.3
164.75
191.65
200.888
183.221
192.057
174.365
166.387
211,122
162.309
168.1
166.774

168.089

Atf2

570.084
462.015
532425
526.365
514.482
489.808
420199
543,644
526.061
390.903
554.06

476.364
588.728
643.451
576.365
565.896
541.634
545.877
585.629
523.722
451.643
444,602
472.078

426.372

Atg10

153.484
108.238
161.611
147.34
218.53
187.553
200.27
127.073
135,673
212,504
122.398
150.748
158.504
140.081
138,795
151.524
143.2
143.698
184.729
148,302
165.838
174,385
203.088

168.089

Atg12

241.19

161.354
239,939
237.025
380.866
296.055
314,535
241.726
241.585
309.574
229.846
218.585
228.776
291.708
268.824
272,125
280.504
285.644
403.521
323.098
352.846
369.192
344,307

323.878

4
3¢
3¢

3¢
4

4

3¢

3t

3
3¢

4



3. Turn Characters into numbers

* Kept receiving this error report when trying to do PCA:

> prcomp(CIdata)
Error in colMeans(x, na.rm = TRUE) : 'x' must be numeric

* Realized my numbers were actually characters

> mode(CIset3)
[1] "character”

* Changed characters to numbers

CIsetd <- matrix(as.numeric(unlist(CIset3)) ,nrow=nrow(CIset3))

* Great success

> mode(CIsetd)
[1] "numeric”



4. Perform PCA

> my_pca
Standard deviations (1, .., p=24):
[1] 3.163669e+04 1.514445e+04 6.747373e+03 5.076125e+03 4.763752e+03 3.677696e+03
[8] 2.179719e+03 1.828660e+03 1.718806e+03 1.516774e+03 1.272637e+03 1.004556e+03
[15] 8.098636e+02 7.525890e+02 5.718432e+02 5.053331e+02 4.767302e+02 3.837573e+02

3.107976e+03
8.791173e+02
3.517555e+02

[22] 2.902602e+02 2.541284e+02 9.108541e-12

Rotation (n x k) = (752 x 24):

PC1l PC2 PC3 pc4 PC5 PC6

A2m 4.125191e-04 -2.779441e-04 4.365350e-04 -8.913626e-05 -1.844050e-04 -1.843134e-04

Abcal 2.850260e-02 -1.833015e-02 -1.781642e-02 -1.575116e-02 2.281739e-02 -3.463984e-02

Abcbla  -2.924434e-04 1.846023e-03 3.377987e-03 1.993240e-04 2.627546e-03 -1.707143e-03

Abcgl 1.640068e-02 -4.527342e-03 5.379973e-03 -1.166297e-02 4.015344e-02 2.262991e-02

Ab11 5.368374e-05 1.297021e-03 2.459613e-03 -6.939530e-03 6.745105e-03 1.058451e-02

Ada 4.216560e-04 -5.000221e-04 4.043788e-04 8.919508e-06 -1.420263e-03 -2.246141e-04

Adora2a  6.419432e-04 -6.078261le-04 4.491008e-04 1.685695e-04 9.512574e-04 9.061489e-04

Aicda 2.256848e-05 5.582497e-05 -5.109439e-05 1.724247e-04 6.228311e-05 1.541726e-04

- Aire 3.083671e-05 6.333325e-05 1.211073e-04 3.366245e-05 -1.725326e-04 -1.049268e-04
my_pC a <— p I"c Omp ( Cls et4 ) » Akt3 -6.444933e-03 7.836717e-03 -9.361617e-04 -7.727829e-04 4.036006e-04 3.136275e-03
- Alcam -1.286446e-02 1.166916e-02 -1.309005e-02 8.733677e-03 -2.123274e-02 4.829856e-03
Ambp 8.536563e-05 -1.253045e-04 -6.400581e-05 -1.324384e-04 -1.320902e-04 -1.631008e-04

Amical 3.417900e-03 -2.835743e-03 1.251176e-03 -3.578564e-03 -7.051968e-04 5.504371e-03

Angptl  -5.345280e-05 3.057675e-04 -3.129832e-04 3.808833e-04 -4.852152e-06 5.964124e-05

Angpt2 2.608782e-03 -4.033528e-03 1.991380e-03 -7.405540e-04 1.870026e-03 -6.987922e-03

Anp32b  -4.610727e-03 2.649847e-04 2.027838e-02 -2.370871e-02 3.019696e-02 2.741130e-02

Anxal -9.112292e-03 1.546517e-03 -2.767844e-02 -7.914400e-03 -2.752872e-03 -3.350442e-02

Apoe 3.370452e-01 1.749135e-01 -3.314441e-01 -2.040721e-01 2.459740e-02 4.187780e-01

App 1.389778e-02 -1.303021e-02 -7.874919e-03 -1.795893e-02 -2.044362e-02 -4.593727e-02

Argl 2.063369e-02 -5.187353e-02 -6.678970e-02 -9.296309e-02 -1.512998e-02 -8.892657e-02

Arg2 7.899850e-04 -1.456829e-03 1.185899e-03 -2.524628e-03 -2.892905e-03 -8.118240e-04

Atfl -2.411045e-04 -9.726245e-05 1.341327e-03 -1.502017e-03 2.474199e-03 7.888888e-05

Atf2 -1.131874e-03 1.804802e-03 1.336259e-03 -2.629906e-03 3.378465e-03 3.966624e-03

Atal0 8.092127e-04 &.502586e-06 -1.559208e-06 -1.985964e-04 -3.110500e-04 3.923812e-04



5. Graph PCA

Install ggbiplot package

library(devtools)
install_github("vqgqv/ggbiplot™)

Call ggbiplot
Tibrary(ggbiplot)
Plot graph
ggbiplot(my_pca)

Label points

ggbiplot(my_pca, labels=rownames(CIsetd4))

standardized PC2 (16.8% explained var.)
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Thank you! ©



