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N X Filter: S X
Sl 2o Fold change pvalue Average of Normalized RC (log2)
View All Data 2| ™ | Genesymb'_|Afcont > Bfconti 1 b/A o/ | Afcontr | Bjcontr . B/A _| Dfc .| control A 0o Vo 0 control” _
=2 3 1 0610005C13Rik 0836 082 0.0a1 0.888 0,033 0342 7.925 7,666 7.602 9418 10511 8922 | () Sgntcant Gene slection
4 2os10007MisRIk | 0837 096e 0.082 0189 os 0085 10370 10113 10317 420 55% 10332
Aging 5 3 0610007P14Rik 0523 o818 0.7 0356 0028 0.045 10,298 10,183 10.009 11,666 10683 10458 (3) analysisGraph
—_—__ 6 4,0610008F07Rik 0.769 0219 0.008 0.044 0.000 1787 0.697 1409 6.702 6.398 0.000 =
9 : slosoousenek %47 oms 000 o0 ooss  oars 638 6108 5886 am 3818 5317 | (<) Clustering Hestmap Support
Apoptotic process B 606100098228k | 0806 1245 1420 0.961 0126 0.031 0161 0.005 8353 8,012 8.518 10.237 10.180 8575
2 E) 70610009007k | 0980 108 1108 139 con 0.092 0050 055 10063 1004 10182 10829 11305 10na]  (¥) selected Gene Plot (ID input)
10 8 0610005L18Rik 0.851 1503 1767 0.567| 0.447 0.604 0.023 0.502 7172 6.540 7.761 5.285 4.466 7479
Cell death 1 506100090208k | 0931 0361 051  10% 0,046 0913 0.030 0275 12033 1201 11.9% 11.851 11.983 1esy| () Genesearch
Herentistion 12 10 0610010808R1k 0.969 0.935 0.965 0.982 0.025 0.008 0.026 0.031 11.892 11.847 11.796 13.680 13.654 12,155
13 110610010F05RK | 1079 1235 1145 1039 0355 081 0325 0510 7.5 8004 5159 8501 855 71m
Cell migration 14 120610010K14RK | 0301 1140 126 1560 0377 0.020 0.065 0.029 13931 13.780 14120 14354 10995 13.725
P 5 1osi0FoBK | 0788 103% 1313 172  oos  oos 005 oon|  lo70  103% 179 9241 10| 10710
16 14 0610012603Rik 0839 1063 1268 0757 o012 0.801 0269 0177 2.365 s611 9953 10,506 10104 5,881
DNA repait W isjosomzoenc | oo (ENMENNNNN  osz|  1we  ocm| ool  oow P T | T T
il o matrc 18 16 0610030£20RiK 1205 1013 084 0798 0034 0983 0264 0239 10.438 10.706 10457 10.331 10.006 10,569,
19 17 0610031J06Rik 0.906 0918 1013 0.694 0.287 0.000 0.000 0.083 12.628 12485 12.504 13.066 12539 12.568
e 20| ook | 10 100 100 10|  1ow 100  1ow 10|  owo  owo oo oow|  oow|  oow
21 19 0610037L13Rik 0.867 1.140 1315 0.736 0.028 0478 0.190 0.093 10.036 9.830 10.225 9.969 9.621 9.974
Inflammatory response 4 |
22 20 06100388211k o8 0ms 090 L6 0235 03m 0580 0300 6312 6010 5.8% sasa 567 6557
Neurogenesis 23 21 0610038L08RIK 1113 1.060 0.947 1.132 0.3%4 0.885 0.737 0.466 8.124 8.287 8.208 8.537 8.716 8.302
ANA spiking 2 22 0610039K10Rik 082 070 0863 0155 0.61 0470 0.097 12194 1511 11.699 9.216 8093 12132
25 23 0610040B10R1k 0.647 1141 1764 0373 0.841 0.047 0.148 1.857 3.228 4.047 4.940 1.895 3.878)
Sex 26 24 0610040F04Rik 1633 1121 0.636 0.097 0.892 0.275 0.077 8.192 8.900 8.357 10.137 8,025 8475
N 27 250610040018k | 0795 0847 1066 110,504 002 0.213 0.023 043 1007 9,724 .83 5313 a3 10168
28 260610093KI7RI | 1049 1169 114 065 0.780 0.050 o015 0.000 237 2408 2.600 4.005 3397 2572
29 27 110000162o8ik | 1351 [NEENESSE 1.000 0455 0.000 0284 1000 4.669 5103 6454 0.000 0.000 1.830
® a0 O orR 30 26 1110001416R1k 1.005 1766 1756 05816 0.032 o011 0.037 0158 8,068 8072 8888 9878 9.585 8203
31 29 1110001)03Rik 0342 194 NS o092 0198 0.014 0304 0.014 3103 7855 9.063 8872 8316 7.920
2 30 1110002L01Rik 1008 0969 0360 1209 0040 0.047 0.063 0189 7980 7.993 7.9 611 8385 8080
Gene Category Settings 2 a1 pnonarosrik | 077 118 1482 1318 0.0as a0 0071 onz .49 2123 9.651 2.065 9.59 9.451

Data | info 0 ‘ »
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d| A B C D E F G H | J K | L M N o
¥ X Filter: )
1 259 Fold change p-value Average of Normalized RC (log2)
View All Data 5 10| Genesymba'_ |A/Conts | B/Conti | B/A _| D/C _ | Afcontr .| Bfcontr. B/A | DIC Control AN B . - o |,
x|
Gene Category 1775 1773 Abat 0.793 0.8%0 1122 1.898 0.205 0.027 0.723 0.147 9.232 8.899 9.064 9.310 10.234
1989 1987 Ada 0.828 0.857 1.035 0.410 0.022 0.040 0.028 9.367 9.095 9.145 12.675 11.424
v Aging 2094 2092 Adm 0.587 0.722 1.230 0.057 0.262 0.049 0.061 8.505 7.737 8.035 5.110 3.000
AnGioosiess 2108 | 2106 Adrala 1.097 0.846 0.771 0.873 0.286 0.023 0.040 0.011 11.544 11.678 11.304 3.899 3.702
w=e glogene 2116 2114 Adrb3 0.935 0.989 1.058 0.819 0.944 0.042 0.040 9.378 9.281 9.363 11.878 9.298
Apoptotic process 2181 2179 Agt 1.169 0.891 0.762 0.497 0.044 0.324 0.111 5.895 6.120 5.728 2672 0.498
Cell cycle 2183 2181 Agtrla X . 0.604 0.432 0.173 0.219 0.074 10.984 10.868 10.139 4.796 7.196
Y 23037 2306 Aktl 0.988 1.040 1.053 0.987 0.802 0.000 0.045 0.048 14.471 14.452 14.527 12.348 12.330
Cell death 2328 2326|Aldh3a1 0632 0552 0.874 0.110 0.009 0.045 0.107 12.316 11.653 11.460 82 6.827
Cell differentiation 2367 2365 Alox12 0.682 0.737 1.081 0.852 0.032 0.140 0.712 0.293 9.203 8.652 8.764 8.198 7.967
2402; 2400 | Amfr 1.000 0.977 0.977 0.000 0.088 0.001 0.037 13.080 13.080 13.046 11417 10.324
Cell migration 2403 2401 Amh 0.681 1.050 0.523 0.219 0.146 0.017 3.548 2995 5.031 5.470 5.541
Cell proliferation 2469 2467 Anklel 1.760 1.543 0.840 0.217 0.006 0.032 0.035 3.529 4.345 4.970 8.828 8.576
P 2592 2590 Apafl 1.239 1.083 0.875 0.187 0.040 0.440 0.008 10.751 11.060 10.867 13.604 11.885
DNA repair 2605 2603 Apex1 0.965 1.292 1339 1.203 0.336 0.210 0.173 0.189 9.431 9.379 9.801 13.370 13.637
Extracellularmatri 2634 2632|Apod 0.640 0.932 1.456 0.037 0.049 0.029 0.022 9.585 8.941 9.483 10.581 8.817
. ‘x 2698 2696 Argl 1384 07741 0.234 0.478 0.205 0.500 5.052 5.520 4.683 0.000 1.785
Immune response 2957 2955 Atg7 1.067 1.040 0.975 1.024 0.157 0.796 0.026 0.025 12.788 12.882 12.845 12.001 12.036
B infiamiaton response 296?: 2963 Atm 1.150 0.942 0.819 1.038 0.206 0.041 0.268 0.476 9.501 9.703 9.415 11.610 11.665
M P! 2967 2965 Atnl 1124 0.866 0.7 1.320 0.168 0.037 0.324 0.179 13.817 13.985 13.609 14.134 14.535
Neurogenesis 2995 2993 Atp2bl 1.013 0.824 0.814 0.959 0.045 0.000 0.037 0.033 12.416 12434 12137 11775 11.715
RNA splicin 3049 3047 Atp8a2 1.283 1.022 0.796 1.182 0.194 0.856 0.044 0.042 5.129 5.488 5.160 5.078 5.319
P 9 3061 3059 Atr 0.978 0.898 0.918 0.942 0.047 0.133 0.181 0.319 9.364 9.332 9.208 10.770 10.684
Secretion 3100 3098 Aurkb 1071 1.368 1.277 1131 0.026 0.167 0.058 0.152 7273 7373 7.725 13.114 13.292
cellarowtts 3238 3236 Bakl 1.046 1.070 1.023 1311 0.586 0.914 0.048 0.068 11.775 11.839 11.872 14.094 14.485
g 3267 3265 Bbc3 0.9%4 1528 1.538 0.002 0.022 0.000 0.025 9.330 9.321 9.942 12.002 9.914
3401 3399 Bcl2 1.185 0.871 0.735 0.900 0.187 0.082 0.044 0.044 10.477 10.722 10.277 6.259 6.107
® AND OR 34367 3434 Becnl 0.991 1.083 1.093 0.744 0.773 0.026 0.046 0.169 10.938 10.925 11.053 10.723 10.297
3559 3557 Brca2 1.166 0.934 0.801 1.092 0.368 0.624 0.326 0.054 8.479 8.700 8.380 14.476 14.602
3759 15929 |Pck1 1.248 0.286 0.042 0.046 0.214 9.897 8.542 10.217 0.602 2.3%
Gene Category Settings 33803 3801 /Carvbn 0810 1.226. 1513 1.309 nmz N.044 0.201 0124 R.967 R.664 9.261 11.525. 11913
Data | info 2]
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13 1-3. Gene ontology (Aging) selection
n/; ' EOo L | ol 35 £l =2 =532 A O = 1
View All Data' HHE2 +2H EHE SHHSIY CHA| TN ALE & = AL 15742 =z 2
A ' Eo S H H = =2 X7Jls
7|50| QICHH ‘Gene Category Settings’ H{E= O|83t0 Quick GO site Ol A CHE GO & F7t&
A Ol I. 2| 191 EOS L = I_"'I_h Hf EH | I. |"'| M |O‘| (o]} I.
T ULHEAFHE 1-4). 7 == T2 GO F7}6t= HWHO| XN MFE UL
- x ~)__H 1 J K L n
1 lized RC Mormalized RC {log2) =
View All Data
‘ ‘ ~ “ | Custom Category C Al A2 B1 B2 C
2 0 aging = E2 [ 53] =
178 12.767 12389 12.710 12717 12.668 12
Gene Category i i
SN heteeany 202 [ Angiogenesis 3108 4350 4125 3.672 4273 2
242 11520 11088 11273  11.088  11.046 11
() AND (@) OR [ Apoptetic process
- - 252 8.260 8538 8433  7.950 8399 &
|| 270 ] celleycle 12.104 12571 13.050 12.468 13.195 11
[ Aging 350 13.714  13.802 14558 12.890  13.904 12
g , 355 [] Cell death 14.679 14230 14218 14706 14284 14
10genesis
el 362 11.870 11971 12371 11585 12212 11
[ Apoptotic process o1 || | [ Celdiffersntiation 14389 13.792  13.545 14170 13.5% 14
458 . 13.275  13.218  13.493  13.070 13.379 12
[] Cell migration
[ celleycle 473 10.134 9983  8.603 10979 10.112 IC
585 ] cell proliferation 3.964 4582 4359 3.261 2836 4
[ cell death 5 9.100 9191  9.354 8615  9.688 &
o [ DNA repair 1009  3.902  3.626 5252 5417 1
[T] cell differentiation
10,537 10404  10.806  10.684 11137  1C
[] Extracellular matrix
[ cel migration 3 7009 7001  7.006 6358  6.137 €
11.664 12.093 12001 11.653 12.085 11
[] Immune response
D Cell proliferation 9,145 9,193 7.948 9.114 8.303 &
. . [] Infsmmatory response 10.675 10229  9.676 10.548  10.039  1C
p— 14132 15003 15164 14.601 15237 13
Oy — [ Neurcgenesis . 10,240 10468  10.405 10700  10.397  1C
2.007 0000  2.025  0.028  0.009 2
T —p— I
a .
1% 1-4. Gene category settings
OroF 2|3l © % = B2 XX olgds o = (1S
|_|-—| Elol'l_ -|-|—|_‘|X|' ds = —|O| EI’E = H d —|°|'0:I MEZ=Z Gene Category = 7|-E TE
o EQ L= & =2 MES ol &= it OlE
QUCE Gene Category Settings HES +2 = New £ MEHST {SHE gene list YH(or ZA}-
H o St =2 MY S AtS (@] = St A
=01d7]) 2 T, Gene category O|& 2d T MYGH MER GO category & =l & =
[e]] =1
MI:I'(:]- = 1 —5—a,b).



View All Data

Gene Category

@ AND ) OR

[] Aging

[] Angiogenesis

[[] Apoptotic process
[] caiteyele

[] cell death

[] ceil differentiation
[[] cell migration

[[] cen proliferation

[ mhin caoais
——

Gene Category Settings

Gene Category Settings

[ ~ging
[] Angiogenesis
[] Apoptetic process

[] cellcycle

[1 cell death

[] cell differentiation
[ Cell migration

[] cell proliferation
[] DMA repair

[] Extracellular matrix
1 Immune response

[] iInflammatory response

[] Meurogsnesis

New Gene Group

. New categony

SPOCD1
ZNF362
DLGAP3
SH3D21
COoLSAZ
EDMNZ
PFTCH2
NEXN-AS1
IF134
IL15RA

4 4"+ | Data ~into 29 S|
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13 1-5-a. Adding Genes to make a new gene category

Gene Category Settings I * I v X A B c D
1 Filter: 457 Fold change
[ View All Data
[ celleycle “|  Custom Category ‘ ‘ Gene symbe AjC B/C B/A
2 B g g
[ Cell desth New R 645 |COLIAZ
ene Category
661 [EDN2
[ Call differentiation Lz 723 |PTCH2 0.572
7 © anp Cor 966 |NEXN-ASL 1.108
o|Hpo| 23
[ cell proliferation st [ DN repair 975 [ADGRLA 1.986
1237|PTPNZ2
[] DMA repair RUK g £H0| BZ HYLUD B2 BES SA AT SAHREUIR [ Extraceiuiar matrix 1331|TXNIP
1370LOC101060524
[ Extracellular matrix [] Immune response 1371|DRD5P2
HEM) 1436 [PSMD4 0.991
[ Immune response N [] Inflammatary respanse 1721 |LOC101928372|
[] Inflammatory response [ Newrogenesis 1959 |LHX9 1.667
2037|PTPNT 0.568
[] Neurogenesis ] RNA splicing 2107 |SLC26A% 0.764
2271|WNT3A 0.518
[ RN splicing [ secretion 2410|NLRP3 1.474
2486 |LINCOOT04
[ secretion . ||2290|akR1c1 0.923
[] New category 2506 |IL15RA 1.717
I I v ‘ ene Catesory Semings 2562 OLAH 1012
2717 CXCL12
W4 b M| Data info <%0
a .
38 1-5-b. Adding Genes to make a new gene category

1-2.

H| u o

OlE =01, control 7|Z22 AO|A &30 28] 0|4 Bt
4 0|40|1, t-test A1t p-value 240| 0.05 O[5}Ql FFXK

Significant Gene Selection AIE 4tH
2 BH2| DEG Analysis F&0{A “Significant Gene Selection”
ADOAM FofstA god XHOo|7t L= |FTAE EEH

95 7| /A7 EHE ECHAE 1-6).
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control 1t test &
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, Filter:95 Fold change p-value Average of Normalized RC (log2)

> ID 7| GeneSymbc'_|A/Conts . B/Conts | B/A _| D/C _|A/Contr. BfContr. B/A _  D/C | Control A B . (o6 D .| Controlr| LEEGL

76 15843 Pcdh10 1.002 0.031 0.000 0.093 0123 4510 0.066 4513 6215 3.367 314 (® Signiicant Gene selection

80 5476 Cyp2b9 0925 1.000 0.024 0.849 0.027 1.000 5.821 0556 5.709 0.000 0.000 421

176 5519 Cyp3all 1.979 1.000 0.044 0.036 0.044 1.000 4150 0.000 085 0.000 0.000 5.10

895  13488|Mup17 0.002 0.001 0.003 0.500 4129 2.606 0.456 1271 0.000 4.29 Fold change

1024 8470/ Gm14812 0.776 0.044 0.091 0.658 0500 4.086 2.59% 2230 1.020 0.000 4.9 20 =
1079 423(1700102P08RIK 1370 0894 0.049 0.040 0.046 0590 4.439 2.950 4894 6295 6124 .83

1407 256/ Gm9758 1.022 0879 0.016 0798 0117 0500 5.09 2.902 5127 0.186 0.000 436 Normalized RC (iog2)
1636 10288 Htr3a 1.567 0.845 0.000 0.000 0.000 0.024 4628 3.302 5.276 6.692 6.449 0.00 =
1913 20975/Tmem202 0.745 1736 1.000 0.044 0115 0454 1.000 4.669 3.406 4243 0.000 0.000 5.87 3 >
2845 8350 Gm13279 1.350 0.006 0.186 0.047 0.493 5.828 4347 4.780 2757 0.000 5.92

2849 712|2700086A05R ik 0.528 1.200 1.076 0.042 0055 0.040 0.005 4508 3.325 3.588 2193 2299 461 p-value

2909 4186 Ccno 0.728 0.012 0.054 0352 0122 9.061 7.623 7.185 6.042 4224 9.42 0.050 =
3124 174/1700012809Rik 1331 0.020 0950 0.259 0506 6.340 4936 6.752 2583 1.301 6.60

3247 21203 Tnni 1.222 0.022 0836 0.038 0.285 4.862 3.695 5150 6.083 3286 a7 Sample / Control

3510 8740 Gm20878 0.765 0.024 0.027 0.026 0.014 13.665 12.306 15.092 8479 8093 1242

3655 8755 Gm21586 0.765 0.006 0.801 0.007 0.029 13.665 12.306 15.092 8479 8093 1242 ame

3718 8364/Gm13308 0.765 0022 0257 0.046 0.000 13.665 12.307 15.092 8479 8.093 1243 7 | arcontol

4097 6419 £330023G01Rik 1.049 0.050 0618 0.039 0216 5.240 3.955 4.024 6.235 3.857 1.55

4154, 17019|Prssi6 0.787 0.681 0.037 0125 0116 0253 4023 2912 2.567 8626 8073 0.97 8/Control

4188 2m47/Ants 1.020 0.009 0.050 0.295 0170 5.219 3.936 5.247 7.485 5.885 5.21/ BA

4840 4938|Cntf 1079 0.734 0.005 0.139 0.044 0221 5.649 4468 457 6.695 6.249 5.69) k

4940 8353/Gm13285 0.632 0.032 0.011 0.146 0.500 7.408 6.240 5.579 4.665 0.000 7.33 D/C

4964 aa22/Cdknla 0.640 1437 0.019 0117 0.198 0.017 14.318 13.151 13.673 14.29% 12453 14.15

5090 7599 Foxnd 0.882 0.029 0.008 0.045 0131 6674 5.541 4.446 10475 10293 6.99

5115 19817/Spon2 1.025 0.029 0938 0.033 0.031 10478 9.349 10.514 8538 5774 1003

5412, 9701 Guoy2g 0.886 1905 0.047 0.048 0.044 0.098 5.455 4350 5.280 6.252 3714 518

5475 21929\Upkla 0.835 0.884 0.030 0.008 0172 0.449 7.923 6825 6564 8386 8.208 812

5478 600/2310039L15Rik 1.455 0.637 0.048 0.093 0.000 0.477 4.158 3111 4.699 5.016 4364 5.52 ® AND OR
5974 4152|Ccl270 1988 0.850 0.014 0.001 0.019 0399 14.414 13.331 15.405 10.608 10374 1319

6038 8363 Gm13306 1988 0.850 0.029 0185 0.063 0399 14.414 13.331 15.405 10.608 10374 1319
638 11637/10C100861978 1988 ool 00 00w 00w 0309l 14414 13331 15.405 10608 10374 1319 7 2

Doty = ® 7 = Filter Gene Category Chart

13 1-6. Significant gene selection

Gene Category 2t Significant gene selection 2 ¥& 7ZtsSiCh I8 1-7 oA X3 Gene
Category 2| Cell differentiation 2 ME{SH 10 7o RTX7 EHE =CH AR 1-7). 10 7HS
FHX= & HO|HOM Cell differentiation #&E [FTXE & A/Control H{IIF0A |F2|5HA|

20| S7 = ot gUAE of0[eCh

| & | 8 c D 3 F G H 1 3 K L M N o P.
* Filter: 10 Fold change pvalue Average of Normalized RC (1og2)
View Al Data 5 1Dy Genesymba', | A/Conti | B/Conts ©  B/A ofc _ | Alcontr © | Bfcontr ©  B/A .  D/C|.| Control AN o o D || control €6 Analyst
Gene Carioory 2509 | a186/Ceno 0012 0,05 0352 0122 9.061 7623 7.85 6002 432 34 [ e cere eieron
4840 | asss cotf 0.005 0139 o.0u 0221 5609 .46 asm 6655 6203 56
Aging 494 | 422 Cdknla 0015 on7 0.158 0.017 14318 13.151 13673 14.2% 12453 141
5090 | 7599 Foxnd 0.029 0.008 0.046 0.131 6674 5541 2485 10475 10293 63 FoMdchange
Angiogenesis =
5475 | 21929Upka 0.030 0.008 0172 0.49 7523 6525 6564 5.386 8.208 81 20 =
Apoptotic process 7035 22726 Xirsa 0022 0.027 0.028 0.0%0 457 355 1981 2384 0.000 a0
oy 9271 | 16085 per2 0085 0.8% 0.00 0416 10.9% 12.027 10948 8523 8369 13 Normalized RC (1og2)
9847 | 3245 Barhll 0035 0.063 0.082 0355 5515 6601 6318 1510 4961 54 =
Cell death 11161 asssicgn 0032 0339 0.068 0131 1205 13257 1537 8.755 8.829 1.7 4 -
BT s 17755 21188 Tnfsf 0010 0218 0039 1000 4826 6500 5320 0.000 0.000 as
23423 p-value
Cell migration 23424 0050 .
Cell proliferation s
23426
DNA repair 23427 Sample / Control
23426
Extracellular matrix =
Immune response 23430 [ AContol
. 23431 8/Control
Inflammatory response S
Neurogenesis 23433 B/A
RNA splicing ii;‘; bic
Secretion 23436
23437
cell growth 55238
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23441
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SR SHPOol e s Data [T TG g : Filter Gene Category Chart

33 1-7. Significant genes related to Cell cycle
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Pie chart o] EHFAS 226tH T GO o S7l/ZAE SAXZL &4 EHEY 0 QEZRI
S7h/a A= bar chart OA  bar AEHO] =Xt= oiEd |H |

FHAZE 2HE EHChAE 1-8).

A | B G D E F G H 1 J K L M N o P .
I -
1 Filter: 13| Fold change p-value Average of Normalized RC (log2)
|
5 D ,[‘ Gene symbc®_ [ A/Conts © | B/Conts ©| B/A . D/C _ | Alcontr . BfContr -  B/A _| D/c _| Control _ A [ B T o .| contrort REG iy
4159 | 4157|Ccl6 1.736 1.358 0.018 0.049 0.259 0.150 13.152 13.948 14.390 2.386 0.000 129 (») significant Gene Selection
4161 4159|cclg 0875 0567 0.001 0.045 0500 7.079 6.835 8902 1.020 0.000 66
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RNA splicing(0.34%) A/Control
Extracellular matrix £1f| BControl
1 B/A
1 D/C
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13 1-8. View Gene Category Chart

1-3.  Analysis Graph AlE
DEG Analysis £&20|A “Analysis Graph” &2 ZX|H otz 13 1-9 2t Z0| Scatter Plot, Volcano

o
=
Plot, Venn Diagram & AN &HA 28 == UCL

DEG Analysis

@ Significant Gene Selection

@ Analysis Graph

Scatter Plot
Volcano Plot

Venn Diagram

33 1-9. Analysis Graph Tool
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3% 1-10. Analysis Graph Tool - Scatter Plot
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33 1-11. Analysis Graph Tool - Volcano Plot



M=H™ Venn Diagram 2 Sl 271, 370 =& 47 7tX|Q HLAES CHA2Z Venn Diagram 2
Mgt o= QUCE Venn Diagram € 18 ME H|RI1E1} Fold Change, p-value(BHSHEA)S ME
<, Diagram View £ 2&5IH ZIIE =olg = A0 AE2 2|0f 4 AKX ME J+S5Hot.

= o

ofgfe] O&e A/C 9 B/C, B/A A1t &, 2fc 0|4 up, down & list & 7}X|1 Venn Diagram =
gt Z0[CH A 1-12).

=~
[ Venn Diagram Analysis had — O X
Venn Diagram Tool
A-AfC AfC 0 up-regulated
B-B/C 0 contra-regulated Sample Comparison
c-8/a 0 down-regulated
AC
12 8e
57 BIA
Fold change
Average of Normalized RC (log2)
pvalue
0.05 -
i Diagram View I
B/C B/A

33 1-12. Analysis Graph Tool - Venn Diagram

Venn Diagram ZIO|N EA|IEE HA2 CH21 ZCHAE 1-13).

1. 7|20/ A} : 2fold 0|4 up-regulated E gene ==

2. "H7HM =X} regulation O] CHEE|E= gene ==
x

3. @& % =X} : 2fold 0|4 down-regulated &l gene ==

2 venn Diagram Analysis - O x
| Venn Diagram Tool
A-AJC Afc 0 up-regulated
B-B/C 0 comra-regulated Sample Comparisan
c-8/A 0 down-regulsted
AC
B/C
12
37 BIA
Fold change
Average of Normalized RC {log2)
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Diagram View

B/C B/A

1% 1-13. For example of up ,down, contra-regulated in Venn Diagram
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Venn Diagram O|O|X|E 2E&% Z&/5tH Venn Diagram 2 0| o/ J{H
golgh 4= QUCE OE S0, A/COHIMEE 2fold up O] == REUXE B HOH, v
A/C O MBH S El= FYE Hot OpRA QEXR 28| 6t 2fold up E
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%3 1-14. Filtering 2fold up-regulated gene list in Venn Diagram
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=
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1-4.  Clustering Heatmap Support AIS

ExDEGA 2| DEG Analysis 0| A]= Significant Gene Selection B+ Venn Diagram
Mining & ¥t £ M2|& T 2|AEE A4S Z (Clustering Heatmap =

A= E XAt
AN FHSHE Clustering Heatmap Z2#2 MeV QUG EXDEGA O|A MeV

XHE A AL MeV O A 8§ TS E2/2™ EICh 0|Z 9| Clustering

EH
==

=

Input file 2

=2
o
2 O|0|X] 7t&

MY LS 2 Of "4. MeV Software O|& Clustering Heatmap %" R&£& #15IH
ECt

a2 1-16 oM EEZE QWA 2AES JACZ Clustering Heatmap © ZAsta{® A
2 37°| HOIEHE 0|8 £ A& HHME Fold change #2 0|2 Al Type B9 Fold

= O

{St
H=

=

=

H3sto

" E_EHSI_
[

change Export Data Select O|A Heatmap Of E3E Hn1
Export"S T Mxt'2 MO ECH FUN= g9

g [ Raw Data & XAt HMEO[ 37§ O|4O|H z-score & M3
K35k Export Data Select 0 | Heatmap Off E3HE

= ixt'2 KMESHH Eot
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o=

ol 2

st

HRI1ES

XN =23t0] "Data Export"E 2

X3S

t(Raw Data(RC)2ZE HBSIIX}

i median
2l
2|

- X & L. C 2 £ L c g ! @ Clustering Heatmap Support s L 9 5 -
1 Filter: 64 Fold change p-value f Normalized'
View All Data . 1D 5| GeneSymbc', | A/Conti ~ B/Contr - BJA | Avconts | ycontr - B/a e B c B ntrol:
T 1794 1792 Abools 055 0798 0835 0.008 0.239 0.3 ® Foldchange 10912 11582 3.003 13
2534 16330 Pitx2 1.450 0.085 0.352 0.03 4679 9.506 7.949 55 Clstering Hestmap Support
Aging 2553 2551 Anxa? 0.997 0.994. 0.996 0.043 0.326 011 Raw Data (RC) 14142 14.419 12.961 14.2
3406 3404 Bcl2i1 0.802 0.989 1233 0172 0.852 0.04f 12.839 12.485 10.754 13.0 Type
3458 3456 Bglap2 0.709 1186 1672 0.014 0.075 0.0: asn 5958 092 54
3509 3507 Bmp7 0.868 0.851 0.980 0473 0.400 0.044 7.551 10.560 8.551 7.7
3903 3901 Cardll 1.604 lam 0.900 0.055 0.083 0.03 10.679 4.941 2.086 9.9
4233 4231 Cd1s0 1481 1279 0.864 0.046 0517 0.03f 5.144 5.385 2233 8.6
4274 4272 Cd34 0.966 0.821 0.850 0.483 0378 0.44) 13.482 9.806 7.970 137
el 4303 4301/cd7s 1.368 1368 1.000 0.070 0.341 0.04 Export Data Select 18.637 13831 11730 173
" h 4739 4737 Ckslb 1ro71 [NENGE 1.963 0.047 0.021 0.07) 8073 11848 11.928 7.2
Cell migration 4861 4859 Clu 0.846 0.784 0.927 0.240 0.067 0.03 13.747 12198 10.204 18.2
s20|  suscy 1200 o080 085 05 oms o0 2oss  mam  esn| 13
/) CeN peokteration 5788 5786 oagv:.: 0.974 1177 1.209 0.012 0.028 0.09) _‘\’CO""OI 9.920 11.008 7.720 8.8
DNA repair 6052 6050/DIx5 0223 0.039 031} B/Control 5.726 7.699 5.161 a5
6545 6543 Egfr 0.441 0.206 0.34 + 10.863 10.452 6.652 1.5
6772 6770 Ephbl 0.001 0.010 o B/A 7122 2931 3121 60
7478 7476 Fignll 0.113 0.008 0.05} T 7.060 12793 12.819 6.0
7661 7659 Fst 0.220 0.192 0.04 D/C 7.947 10.499 6.935 29
8033 8031 Gli2 0.145 0.821 0.03 8.845 13.873 14.991 8.6
8357 8355 GM13287 0.086 0.005 0.1 3.116 2.782 0.000 a7
. 9288 9286 Gminc 0195 0.035 0.23) 6.209 3.861 0.000 7.6
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9525 |  esaicpm sl o1 ooy wom  asss 2| 10
Secretion 9881 9879 Helgfrp3 0.166 0.801 0.04 9.882 9.814 7.461 9.8
o o 9545 | 9947 Hhex oms oo oo w087 nen  use|  ua
s 9950 9948 Hhip 1153 0.833 0722 0.122 0.032 0.2 10.540 8510 7.068 108
10341 10339 12 15 124 osm 00w oms  on) s e sses| 127
@ AND O OR 10702| 1070012 127 0827 0669 0.087 0.463 0.24] 10963 11489 9.828 13
10749| 10747 ngam 1414 1326 0.945 0.004 0.047 0.66} 11793 8114 5.945 14
10755 10753 ngv2 150 1674 1054 0.008 0073 0.65) Data Export 12.80 5.306 3.178 us Sl ol
Gene Category Settings 10778 10776 ttokh . 1.037 0.959 0.925 0513 0.084 0. = 7.286 12.2
Sata [infa ] @ i 3 |
& 1-16. Clustering Heatmap Support
£ HFEH
1-5.  Selected Gene Plot & Gene Search A8 HtH
ExDEGA o| 7|h "Oﬂ M EHS) 07(-|x|. C O1:rlx|'7f JAIOI = © 7(-|x|.52 [HAI-OE HF'é'iﬁH EH2
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iT T~ S [ " Lo o I
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Filter: 19 Fold change p-value Average of Normalized RC (log2)
1D | Genesymbq'_ | A/Conti ;' B/Conts || B/A|,| D/C/ | AfContr .| B/Conts . B/A .| D/c | Control, A B¢ D Control
18282{s2a3 0.037 0.050 0.268 0111 4.276 7.148 9.104 7.549 5.083 42
1300002K09RIK 127 001 0,025 0,028 0202 4,023 6,572 6855 3.686 1.564 3.2
Miras | gy o X
Spta1
Trem2
Acots 204 64
(Gpnmb
F2d10
91041Gm6537
Gm20878 | 4
19193]slc4al ® 15
sic7a3 & - e
Fsby ’
1929 upkpxa g & B oy ok E
{ —e— Mir145 &
8353 Gm13285 | .§ ./ —=— Sptal =
7599/ Foxna 2 —e— Trem2 &
22726 Xlrsa E 104 ~—— Acols B
5519 Cyp3all —=— Gpnmb =
Bassmupry | 2 e £2d10 2
| = + GmB537 2
g \\. gmzom 2
Ic4a1
E 5 \\: —+— Sic7a3
E —— Fsbp
@
0 -4 . , ' :
c B/Control bic
Control 8 D AControl BA
Data | infe IO < >'_'
33 1-17. Gene graph
[ c [) E F G W 3 K L | m | N o ° a R s
pvalue Average of Normalized RC (log2)
Gene symb _' B/Co > E?;:S' E’;:;‘Q‘ LPS /Cr ~ Con e M—F | E305-177 IPs | Con-r uu-“v E232-27 © z;nslmr
Igfbp2. 0.570 0.017 0.017 0.222) 1.397 0.975 0.019 0.016 0.650)| 1.510 0.000 0.000 0.000
Igfops 0.811 0.750 0.409 0.488) 1.745 2.164 1.261 0.033 0.517| 2.485 2.994 1.502 0.000
Irsl 0.704 0.756 0.644 0.771. 1.929 2694 1432 1.247 1.463) 2.693 3.578 2111 1.303
Insig2 0.661 0.980 0.502 0.817| 9.202 8.799 9.178 9.327 9.012] 8.483 8.150 8.283 8.403
1gf1 0451 0311 0340  0380] 13831 12961 12711 12784 12.774| 14318  13.550 12740  13.073
Igfop1 1000 1000 1000  1.000] 0000 0000 0000 0000 0000 0000 0000 0000  0.000
Igfbp3 1000 0755 0750 0477 0569 0000 0390 0847  2215| 0915 0000 0658 1357
1gf2bpl 0.556 0.351 0.586 0.123] 1.838 2411 5.042 1334 5.729| 1.450 1.576 5.840 1974
Igfbpa 0.357 0.270 0.530 0.486| 9.947 11.932 5.293. 8.977 8.778| 10.658 12.617 4.215 9.315
Insm2 0852 069 0845 0749 2093 1801 142 182  2.728| 2883 2577 2098 129
1gfbp6. 0.455 0.243 0.664 0.428) 0.053 0.561 2.087 0.024 0.918] 0.000 0.000 2.643 0.000
1gf2bp2 0332 0253 0319 0611 9974 9298 11231 10385 10257 10274  9.668 11668  10.487
igf2r 0885 0810 0958 0811 10204 10455 9814 10124  9.838| 8350 8365 8406  8.783
Igfals 1.000 1.000 1.000 1.000} 0.000 0.000 0.000 0.000 0.000| 0.000 0.000 0.000 0.000
0355 10353|Insl6 0.470 0.925 0.341 0.361) 8.821 7.979 8.919 7.679 9.820| 8.025 7.045 8.008 7.236
Mi 10418|Ide 0.834 0.900 0.587 0.370| 7.537 7.606 7.483 7.829 7.840 7.804 7.612 7.7110 8.130
I‘ISE 10588 Ins1 0.825 0.414 0.414 0.413) 1278 0.9% 0.016 0.013 0.010| 1.929 1.580 0.000 0.000
2@5 12092|Insm1 1.000 0.270 0.383 0.905| 0.564 0.000 1.806 0.019 0.655) 0.924 0.000 2253 0.000
2930 12928|Rxfpl 1000 1000 1000  1000| 0000 0000 0000 0000  0000] 0000 0000 0000  0.000

a3 1-18.
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2. Web 7|9t Gene Set Enrichment &4

2-1. DAVID tool2 0| &%t Functional Annotation &4

DAVID = Ctefet H|OJE H[O|AF 7|HIe2 XS EEAE SAHLE 4510 /M

F8 7|52 Y ZF5t= analysis tool O|Ct 2AMIEE2 8 2-1 1 ZC}

*http://david.abcc.ncifcrf.gov/

«"Functional Annotation " Click!

R 2| AE(Gene symbol, Gene Bank No, others) copy & paste
« Select Identifier ---> "Gene List" Check ---> "Submit List" Click!

«Gene Ontology, Pathway, others DB2| "Chart" Click!
SELLECED Chart' U 2] B termt B REAF 2ol
Check

33 2-1. DAVID tool analysis process

DAVID OA= 3 X 7 O|Ato| SFXt= BEAMT}
SCH. mRNASeq Z MO A significant gene =

= 4

183510 DAVID £4& $CH DAVID

r

=
(http://david.abcc.ncifcrfgov/)Oll ®55HX “Functional Annotation”2 2 &|2HCHAE 2-2).

gioo2 3 M 7 O|5tR {SMXE
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http://david.abcc.ncifcrf.gov/

I m oavo funcsonat annc:. .

« C f [ david.abcc.nciferf.gov

3 ‘! DAVID Bioinformatics Resources 6.7
A DATE g National Institute of Allergy and Infectious Diseases (NIAID), NIH

Home  Start Analysis = Shortcut to DAVID Tools  Technical Center Downloads & APIs = Term of Service Why DAVID?  About Us

Shortcut to DAVID Tools Recommending: A paper published in Mafure Profocals describes step-by-step procedure to
use DAVID!
[ £ Functional Annotation ) | Welcome to DAVID 6.7
Gene-a, ~station enrichment analv<'-, runctional Search
annotation elustening , ouarts & G pathway
mapping. ne-disease association, homologue —
e e e e 2003 - 2014 = What's Important in DAVID?
Gene Functional Classificati . _—
The Database for Annotation, Visualization and « Current (v 6.7) release note
frovicie ] i mamon {5 pcuceiekps el Integrated Discovery (DAVID ) v6.7 is an update « New requiremen ite DAV
genes into functionally related groups of genes to ; : Lo
help unravel the biclogical content captured by to the sixth version of our original web- « D= of Affy Exon and Gene arravs
high throughput technologies. Morg accessible programs. DAVID now provides a supported
p Gene ID Conversion comprehensive set of functional annotation tools « Novel Classification Algorithms
Covert list of gene ID/accessions o others of for investigators to understand biclogical « Pre-built Affymetrix and lllumina
your choios with the mast comprehensive gene meaning behind large list of genes. For any given backarounds
D e i I s gene list, DAVID tools are able to: « User's customized gene backaround

Enhanced calculating speed

semi-automatically. More

Cana Nama Ratrh Viewar

38 2-2. DAVID tool webpage

"Upload” 10l A Step 1 0| Step 4 77HX| =&2tCHE 2-3). Step 1 MM BTt FHXL| Gene
Symbol & SAISID “A: Paste a list” &0 20| E=C} Step 2 O A"OFFICIAL_GENE_SYMBOL'E
MERSICE BHOF step 1 OflA Gene Bank No.& ERUCHH "GENEBANK_ACCESSION" & ME4BHCE,
Step 3 O|lM “Gene List"E M5t Step 4 O|A “Submit List'E +EC} Gene Symbol & &2
42 "multiple species have been detected in your gene list"2t= &0 =M =I"S 2L}

\ ‘! Functional Annotation Tool
DAT DAVID Bioinformatics Resources 6.7, NIAID/NIH

Home  Start Analysis  Shortcut to DAVID Tools  Technical Center  Downloads & APIs | Term of Service = Why DAVID? | About Us

[Upload List Back d
< —=—==fzua Functional Annotation Tool

< Submit your gene list to start the tool! Tell us how you like the tool

Read technical notes of the tool
Demolist 1 Demellst 2 Contact us for guestions
Upload Help Key Concepts:

Enter Gene L The DAVID Gene Concept

DAVID 6.7 is designed around the "DAVID Gene Concept”, a graph theory evidence-based method to agglomerate

e species-specific gene/protein identifiers from a variety of public genomic resources including NCBI, PIR and
el Uniprot/SwissProt. The DAVID Gene Concept method groups tens of million of identifiers from over 65,000 species
BANKT into 1.5 million unique protein/gene records. More

ooIT4 ~ |[Clear |

Term/Gene Co-Occurrence Probability

Ranking functional categories based on co-occurrence with sets of genes in a gene list can rapidly aid in unraveling
new biological processes associated with cellular functions and pathways. DAVID 6.7 allows investigators to sort
gene categories from dozens of annotation systems. Sorting can be based either the number of genes within each
category or by the EASE-score. More

[ = moxie oy

Gene Similar:

Please note that multiple species have been detected in your gene list

Any given gen: A\ You may select a specific specie(s) with the List Manager on the left ose terms, they are
most likely inv, side of the page by highlighting the specific specie(s) and pressing ated genes based on
the agreemend] the "Select” button. As a default, all species in your list will be used

for analysis. Also note that you may need to select an appropriate
background under the "BACKGROUNDS" tab in the manager to the
left. By default, the background corresponding to the first species in
the list will be selected if an uploaded or Affymetrix background is

THRES |

Typically, a bi re biological processes
are done by sil jomehow. This search
B onitod e

agreement hoy

J& 2-3. DAVID tool : Step 1 ~ Step 4

o= _
A= 160702 FTA E[AEE ERAX[TH KO H|O[ 20| 7|50| S5 TI94710]7[0f %=[F
94 7| FHXE CHH 22 Functional Annotation 2410] 22 E|JACHAE 2-4).

Mot F2 MESID “Select Species'E FEW e 2| RAUXAE HE CHA| 2AEICH
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Home = Start Analysis

Shortcut to DAVID Tools

Technical Center | Downloads & APIs  Term of Service

Background

Gene List Manager

{Homo sapiens(94) B
yw"‘\

= =3
Canis lupus(70)
Pan troglodytes(69) -

— Select Species

List Manager Help

_
Select List to:

Show Gene List

Annotation Summary Results

94 DAVID IDs

Check Defaults

Current Gene List: List_1
Current Background: Homo sapiens

B Disease (1 selected)

B Functional_Categories (3 selected)
B Gene_Ontology (2 selected)

B General Annotations (0 selected)
@ Literature (0 selected)

B Main_Accessions (0 selected)

@ Pathways (3 selected)

@ Protein_Domains (2 selected)

@ Protein_Interactions (0 selected)
B Tissue_Expression (0 selected)

***Red annotation categories denote DAVID defined defaults***

Combined View for Selected Annotation
[ Functional Annotation Clustering
(

1

Fiimmtinmnal Anmatatinms Clhad

3@ 2-4. DAVID tool : Select Species

=&  ZoE =057 s O|l2  Gene Ontology &  Biological Process &
2tOISICE Gene_Ontology”2| “+" EA|E 22610 ZAat &2 E1 "GOTERM_BP_FAT"2| “Chart"E
FE2M 947 RHXE0| BOSHE Biological Process O £3l= GO & &Q1g &= QUCHARE 2-5).
2 GOE 2&5tEH QuickGO HIO|EH|0|~2 AHAZAE|0 Z GO 2ol HEE =g & ALt GO 2
Gene UTHE 22318 85 GO B SHRSS Y + AUTH
Current Gene List: List_1 94 DAVID IDs
Current Background: Homo sapiens Check Defaults [V
@ Disease (1 selected) £ DAVID. W«&'w'—mm Visualization, and Integrated Discovery (Laboratory of Imenunapa - Windows Internet Explorer === |
@ Functional_Categories (2 selected) [n,,._"‘;:f,mu,,c,,w hartReport SpTannctaZS =
ene_onloloqy (3 selected) e e =
[ corerm_sp_1 69.1% 65
["] coTerm_ep_2 69.1% 65 ::::::::‘:: SHL SN Rdho .
[ corerm_op_3 es1% 64 GoteRn g rAT  colabesn = u
B coremscae’s oi9% . 61 GOTERM_8P_FAT  biclogical adhesion = =u
== GOTERM_SP_PAT  jofiammatory reagonse =7
|| coterm_ep_s 39.6% 36 GOTERM_8P_FAT  inteqdin-mediated sianaling cathway BRI = ¢
7] GOTERM_BP_ALL 69.1% 65 GOTERM_SP_FAT  celllar cation homeostasis Em 6
| 4 corenn sp rar & 8% 60 R mE= e
- GOTERM_89_FAT  sation homeostasis HE s
[7] corerm_cc_1 734% 69 GOTERM_8P_FAT kidney development BT @ 4
B s GOTERM_89_FAT  gallar matal ion homeostasis mE s
GOTERM_8P_FAT  matal ion homacstasis = s
[7] corerm_cc_3 73.4% 69 GOTERM_BP_FAT  yrogenital svstem development EE s
[ Goterm_cc 4 67.0% 63 GOTERM_BP_FAT  matanechros develogmens EETE
[ corerm_cc_s 628% 59 Gene Report - i
B, coremscc:ar Lai ] Current Gene List: List_1
[¥] orerm_cc_rat 63.3% 60 Cunenlﬂadgrou;ld: Homo saplens
[7] GoTeRM_MF_1 713% 67 3 DAVID %
i—.GDTERﬂ_lIF_I ot sre) SYMBOL GENE NAME R
[ corerm_mr_3 63.8% 60 TEK T IEK tyrosine kinase, endothelial RG
= AGT ngioten: n (serpin pepti inhibitor, A, member RG
ITGB18P1 8G
ITGAS integrin, 2lpha & BRG
LAMAS laminin, aipha 5 BRG
NID2 nidogen nidogen /G
1% 2-5. DAVID tool : exploring Gene Ontology analysis result
0|9t Z2 HWHOZ pathway ZIHE QI8 2 KEGG_PATHWAY database Ol Al &8 Pathway 7}
Lh2Ch a8 2-6).Zt pathway & 2 pathway J2E QlE = QUC} pathway DZO0A
HAIZL 20 A= |TXZE input RTXH160 7H) & S pathway O 2t04St= |FXIOILY.
FUAE SESHHE FHA HES AAM5| &€ =+ UL
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Functional Annotation Chart

Annotation Hislg and Maessal
Current Gene List: List_1

Current Gene List: List_1 Current Background: Homo sapiens

Current Background: Homo| 156 DAVID IDs

B Disease (1 selectad) ® Options

B Functional_Categorkes (3 seie

B Gene_Ontology — - B Download File
B General Annotations (0 seb. 2 chart records
B Literature (0 sslected) .

9.16-1

Bl = 7 45 7R
B = 5 32 BAE-2 9361

B Main_Accesshons (o ssbected "
anlhwws {3 sabectad] KEGG_PATHWAY Pathmgs in canger}

* nam KEGG_PATHWAY s

# nocARTA
C_WUHBER nI W ——
# RECC_PATHWAY w40
n - —
REACTOME_PATHWAY naw 1 Chart | E—

=N

exploring Pathway analysis result

8l 2-6. DAVID tool :

XHE0| |ol5tA #H L= GO, pathway 52 245t= tool O|Ct F,

AHE0| BB EZlE GO, pathway 2F ZItZ Lt27| &0 input

—

M~

GO, pathway = 20| LtX| =0 £ input FEARS| =7}

4 QIC DAVID oAM= SXX} 2 7§ O|A, EASE score 0.1 O|3lE2
ZIE EOFECLL option 0|A O] 7|&E =Ee = UCh

SH0|X|2| Help and Tool Manual O XtM|5| MY 0

_—

o

=

7|0l Hpre
S

0
David &4 Zto| Zt g&52 DAVID

Annotation Summary Results

Help and Tool Manual

Current Gene List: List_1 94 DAVID IDs

Current Background: Homo sapiens Check Defaults V| Clear &ll

B Disease (1 selected)

@ Functional_Categories (3 selected)
E Gene_Ontology (3 selected)

@ General Annotations (0 selected)
@ Literature (0 selected)
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Gene list and population

Maximum EASE

P-val
Minimum number of genes for e

background being analyzed the corresponding term

Functional Annotati
Current Gene List: demolist1
Current Background: Homo sapiens

171 DAVID 1Ds

& Opti

Chart

Maximum number of
record per page

[Count Threshold 2

- J_l_ of Records Displayed 1000

[ RemunUsingOptions | [ Create Sublist |

B pownload File

Sublist Cateqory

SP_PIR_KEYWORDS
SP_PIR_KEYWORDS
GOTERM_CC_ALL
SP_PIR_KEYWORDS
SP_PIR_KEYWORDS
SP_PIR_KEYWORDS
SP_PIR_KEYWORDS
UP_SEQ_FEATURE
SP_PIR_KEYWORDS
GOTERM_BP_ALL

OooopbooO0ooOoao

Original database/resource
where the terms orient

- P-Valye
sianal BRI — e ) 27.5% D3.06-10
alyceprotein . Q= st 29.8%  4.9E-8
xtraceliylar region RY  — 32 18.7% 1167
alternative splicing Rl co— 49 28.7%  6.4E-6
chromoprotein RI = 7 4.1% 1.1E-5
direct peotein sequencing RY 33 19.3% 1.2E-5
ghesphonviation Bl — 31 18.1%  1.6E-5
signal peptide BRI s 47 27.5% 3.7E-5
matalioproten RI = 8 4.7%  &7E-S
R 14 8.2%  6.1E-S
i Modified Fisher Exact
Enrichad taims Related Term Search §enes involved
: : in the tem P-Value, EASE Score.
assodated with your
: The smaller, the more
gene list

Percentage, e.g. 14/171=8.2%  enriched.
(involved genes/total genes)

J@ 2-7. DAVID Help and Tool Manual
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2-2. String-db tool2 0| &%t gene setEM

I

String-db tool 2 Protein-Protein Interaction G|O|Ef H|O|AE 7J[HIC2 |{EXQ| o 2HEHA
sAXeE 2MSIY {HXS FQ 7|52 0EStL Network & build 3 F&= 240
=MIE2 O3 2-2-1 3 ZCh
N
*http://string-db.org/
«"Multiple proteins" Click!
J
)

MK} 2| AE(Gene symbol or Entrez GenelD) 2 AL/ & (5007 O|SHHE)

+Organism & & (Ex.) Homo sapiens, Mus musculus,...) ---> "Search" Click!

)
~
«"Continue" Click! ---> Network contsruction ---> Z1}=t9l
NI v Analysis” Click! ---> DB & Enrich&l Function & Pathway S8 2Ol
& Analysis J

13 2-2-1. String-db tool analysis process

String-db 0= 500 7§ Ol5te] |FHALE input St= AS HFSIL A 0 public ID &
EntrezGenelD AMZ0| &L H2|StCH mRNA-Seq ZIMOA significant gene 2 MESID String-db
SHO|X| (http://string-db.org/)0ll &%5H0  “Multiple proteins"2 22/t “List of names”
LA FHEA 2AEE SASCEOZ|D “Organism” UHEO| Y species 3tFS Y=L
“Search"& ZE2ICHAE 2-2-2).
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% STRING: functional prot: X -

&« C @ string-db.org -~
o :b. = STR] NG Search Download Help My Data
d Multiple Proteins by Names / Identifiers

“Search” A1t ZZt0f ofel Ot 22 FH™X =0l CHAZF D H O|40| QIS™ “continue"E
x

228l0f A% MWSCHAY 2-2-3),

«%r STRING: functional prot X B .
= C @ string-db.org e ~y
& '7’, o STR' NG Search Download Help My Data

appear 1o match your input
¢’ lo proceed

O] &t=&|™ 12 2-2-42t Z0| String DB 7|8t Network Z1tE &olgt £= AL “Analysis”
Z25tH “Functional enrichments in your network” Z1tE 2Helg = QUCHAE 2
unctional DB Z21t9| @E2Z 3IEH0| "more”E S ESI™M FDR<0.05 O|35t0] siYst= EE52

2 A O
E‘I‘NIKI:I'.

N 2 Mo
40+ mo ix

K



" 265 tems (Mus muscul X

< C @ string-db.org/cqi/network pl7taskid=WCByCVot9Bvx

@iegere > LECatzSettings > L ViewSettings 2 B Tahles /Funots 2

Network Stats

numbe- of nozee: 235
numaer of adzes: 272

average Tode o

Cree: 2

aag Imerl chistering coesic erts 0 247

Functional cnrichmenta in yaur nctwork

ing network result

youi nziwenh fras signiicaniy

than expoetod (WAl 4o IBCI mona)

o e R

e pected nurber of edges: 105
PP anrizhrert povebis T

Eiolagiza: Proceas (GO)
DIV W PIRWIY BCICHDON COUTTIA 00N 5CE 13T SI000 CrY Fats
GO00J1€76 Ianz-c1ain 3Ty azic matazolc process 1 2E30-06
GD.0019573  wpusyyenase PA30 pa. way 7 55006
GONOAGNSS  reguiat an of rell differertiation 41 i
CODUAL/S  cxTEenoJd dnug Catcboiic proecaa / VWi
GO:0030793 requiaton of Jevelopmentz procese SC 0002116
fowrs )
Mclecular Funcdan (G0}
PSSYID  PathsY descnprion CouUnTIn qane ser faiee Sieco ery rate
G0.0016712 uxidurzdittest activily, a=tit g on sated ot s, wilh oo sorlivn =1 redustion sMmuleesle oryger, nedueed Masin v fevspotein es uns duncy, and ineipoiation of Zoe g of Gzgen -1 23009
GONOZATN  Aromatase activity “r 1 100l
CUDUI44Y) mon3oKygeIase actnty 23 1u% 07
GO:00J8292 erachidoric acki epoovIenace 3cTviv 8 1.5%e-07
GO.00200357 b e Cinnding et 1.23-06
fma= )
KEGG Patlimays
pathezy D palhrzy vesciplion cownl i gene sef (zise Dscu ey als
nanTn Patircl metahaolsre 9512
(ST AracTidon ¢ 3¢ d MeTabzkam dee 0
00°10 $tero.d normore dlosyntrecke 3.E9%e-06
00531 Linzheic auid melabolisn g 2.72:-06
nsene Cremical carcinazeresis R 5 1e-04
imorz ..)
[ PTAM Pratein Doriains
pathomy i) pathumy cescoption i e aet faise decnery ate
1% 0Ue /2 Cytoch-omz 1°450 ; voL s
| IKTERPRO Prutein Domsirs sn Fealures
pathwey D pathmey vescupton Cownl i gene sel (zise oo my sl
IZROM12A  Cytach-am= PAGN norms
111017972 Uytoch-omz 1’450, conacrvzd a2 ‘i Losgy
I2R0C2731  Cytoch-oms P150, E-c age, g ouc | L) 3.0238

Statiatical background

1 or:he above cnrehmont analysia,
Ure fulluwiy stel sticel backyiound

13 393UMed:

Save / Export

Biologizal 1vocess (GU)

Mziecuar i uncon (GU)

KEGG I'athwaya

1* AM P'rctein Uzmaing

INTEIE'Q 1721en Jomaing anz | 2aturea

Whole Gerome ¥

44 G torma Fpnacontly canohes, e farmat. tab dohmricd
12 GU 0rma FpNINContY viohez TN farmat. (b detmTed
PIUNNBI HGVHCINTY ZARENCT Mic FNTET 10k dcTvted
O0C AT ZOTA IS CASECT INC TormOT fal dotmuted

F GOMANT HEWHCINTY ZAGGCD. M ML fak ceneed

12l 2-2-5. Functional enrichments result
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=83t Functiong ZE5tH
A A REUKXE 2ESHH siY FTX XM HEE It

Nework Sw

Tunctiora enrichments im your retwors

pattwariD pathway dazciphon

€00 3
@0 0330/93 reqelzbon of cevelzpmanta Froocos

3

@

St
5

DLegend 3 @Dwasemings 3 & \ew Sergs »

. by
2. local Slucterrq oscfhaicrt: 14a/

Elologies] Frocass (50)

M dcmia: Foacions (50)

Network 2Ol A Sl &

pathwaci pathwas deso
00216712 oddcrediewai

a0
€0 02044 aze actvity
ic S0 CPCXYIENI0E VY

moroy
@ ONE92 arashidoric
500320037 hare binding

son
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’
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13 2-2-6. Function selection on your network

13 2-2-7. Gene selection on your network

FHASO0| HF2Me2 HALL

]

mTabls  Exsons 3 Evdercs + R

fruns )
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“Legend” #OlX= Node, Edge,

Input

A TRNpN el
8)"Tables/Exports” TO|A= Network?t SMAF HEE Tz X

A 2
SRCES

- 3¥ Data Settings > & View Settings > 5B Tables/kxports > @ kvidence > £ Analysis > 'V

Nodes:

Netwcrk nodes represent proteins

Nods Size

Node Color

splice isolonns vt posk-banslaon! nodificsiions @ omaii nodeo: colored nodea:
are coltapzed Lo cach node reprocents ail the S protein of unknown 20 structure Query proteins and first sheli of interactors
nroteins pradiiced hy A single, protein-coding gene i
ik A g () oo @ white icdes.
ste; &) some a0 sicnice 1s kocvn or predioted 7/ second shell of icteracices
Edges:
Edyes represent prolein-prolein associalions Kriown Interaclions Prediclec Inleraclicrs Qthers
assocfztions 2rc meant 1o be speolfic and et Jromi curaled databasey Bt genre neighborhivod Nt textminitiG
y < jointly cantnbim
L S LR Y i AR S B3 expermentaly deermined | 3=t gene fusicns Bt 0 expression
shared fun. this does not necessarily mean
they are piysivally binding each othsr. O gonre covecuntsnce B protein humology
Your Input:
peroxisome prolferator activatca reccplar gamma; Reespior that binds oeraxisome prol tore such as hypolipi arugs ana fatty aclde,
Qnce activated by a figand, tie recepiar binds 10 8 promoter element in the gene for acyi-CoA axidase 2nd activales its transcription if therefore
® Poarg contrals the geroxisomal beta ox!dation pailiway of fatty sclds. Key regulator of adipocyie differentiation ond glucose homeostasis. ARFS acts 25
a2 key requiator of the tissue-specitic adivocite P2 (2PZ) enhancer. Acts 3s a critica! requiztor of qut homeostasis by suporessing NF-kappa-8-
mediated prolafia {.J (506 25)
olstelet duiisend growth faion 1scepton, alpha polypeolids, Tyiosie-piolsin kinase il acls as s collsurface iseplor (o PDGFA, PDGFB and
P43 iz and plays an essentis] rale in the regulation af embrynaic developmen, cellproifecatern, survivel and chemotaxis. Depenamg cn the
 Puyfis conilexl, proinvies g cell siigration, Plays s iiperlanl 1k i U ulialivn ol bome iistuw-deiived
mesanchymal 51 i skeletnn dexvsiopment and orphalic clasure dinng embryani: development 1equiced for naimai
developizient of the siwvosy iy th (.| (1089 95)
S intertera-related Ceveiopments! requistcr 1; Could play 2 role in reguiating Gene sctivity in the profitsrative and/cr aitiersntitive pathways
-

Induced by NGF May be an autecrine factor that attonuaics or ampitfics the Initial ligand induccd signal (449 aa)

U Tmen2s

RECS horiog (yeast);
® Rocs

! ell tymphoms invssion and metestasis 1; Modulates the ast

9 Tiam® au

Activates 7A€

cyiochrome P430. family 2, subfamily ¢. pol)
az)

¥ Cyp2c2s

R fistathione peroxidase & (37
@ cjp2b13
- s or i 3

@ Legend »  %F Data Seltings >

2quired during meicsis ¢

Wransicissmibrane pruisin 25 (365 33)

748)

cytochrome P4350. famlly 2, subfamily b, polvpeptide 13 (421 aa)

2-2-7. Legend of your ne

he . Calil)

ticn in meiosis il (597 aa)

ivity af ki (0

on chivomosamc arms by scparin duilng anaphase i alfows far homologous chromazame scparation in meicsis | and cicavage of RECE on
canfremeres during anaphase il aliows for sister chromatid separ:

vitivs. Acls as @ GDP- dissoviativn sliiulalor protein tal stisulales iiie GOP-GTP exchaiye u.

5 data, accarding to the PS1-MI"data standard
a flat-filc format desoribing the cocrdinates and ceiors of nodes in the network
MIA: multi-fasta format - containing the amincacid sequences in the network

Export your current network:
25 2 bimap imzgs: download fife format is FNG* portable network: qraphic
... as a high-resclution bitmzp. download same PNG format, but resolution at 400 dpi
... 88 8 vector grapnic: download
@s simple labular lexl oulpul. download TSV: b scparoted vafues - can be apened 'n Exce!
... asan XML summery: download structured XML int:
.. nelwerk soordingles. download
orotein sequences’ download
. prolein anmolalions 2 tab-doll j file d b

Browse Interactlons In tabular form:

3 and connects

twork

23 View Settings > _ © bvidence > ¥ Analysis > %pA

signale 10 cytos

anef 1 3 lesser exten 141014 [Ny srdanty) Afiscts invesiveness af -ymphoma cells (1597 5a)

e A8 et

SV scalable vector graphic - can be opened 2nd edited in liustrator, CorelUraw, Lia, 2t

the names, domaing and annciatcd functions of the nctwork protcing

ly ol RHO-ike GTPasus and sctivaies theisi,

ide 22; Metabolizes arachidontz acld G produec 14,15 s cpoxyefoosatrienaic acid (EET) (420

separation of sister chromatids and homofageus clromosomes. Froteolytic cleavage of RECS

4nodsl node2 neds1 accession nodeZ accession nodel anrotation neds? annotation score
Arotl Cypdall ISMUSPDO0NNT 25448 ISMUSPIND000RT126  acy-CoA th e F430, famfly 4, cupfam. 0.561
Acotl Cyp4ald  FNSMUSPNO0ON125448 FNSMUSPONN0002N8T  acyl . oytochrome P430, famtly 4 cubfam. 0475
Anotl Rhbhg FNSMUSPN000C176448 FNSMUSPONN0012ANTAT  acy-CoA thiocsicrase Rhesus blood group-aceociated B.
Annt? Cyp4alQ  FNSMUSPN0O0OCN?1649 FNSMUSPOIN00ORI126  acy-CoA thiscstcrase 2: AoyCal\ viochrome F430, famlly 4 cubfam. 0.437
Adrb3 Adrbi? FNSMUSPDO0ONANT62 FNSMUSPODDONN7N445  adrenerglo rocepter, bota 8 Betaa.. adrencigio receptor kinase, beta 2. 0.64%
Adrh3 Melr FNSMUSPDNO0OCNANT62 FNSMUSPNINONNS3929  adrencrglo receptor, bota 3, Beta-a..  melanocoriin T reecptor; Reocptor... 0.9010
Adrh3 Pparg FNEMLIS| 162 < < 50 receptor, beta 3, Beta-a..  peroxisome proftferator activatedr.. 0.761
Adrh3 Sin?ad FNSMUSPD00ONANT62 FNSMUSPODD00018710  adrencerglo receptor, beta & Beta-a.. solute carrier family 2 (faciitated g.. 0.493
Adrbk? Adrb3 FNSMUS 170445 SMUSPAT 20162 receptor kinasc, beta 2....  adrencrgio reocptor, beta 3; Beta-o... 0.64%
Adrhk? Neald FNSMUSPN00OCN7N445 FNSMUSPOIN000E7411  adrencrglo recepior kinasc, beta 2. neurocalein deiia; tday be involved.. 0.660
Aldh3a?  Cyp4all  FNSMUSPNONOCNT3764 FNSMUSPOIN000R1126  aldchyde defy famtly 3... h F450, fam!ly 4 cubfam. 0.943
Aldh3a?  Cypdal?h FNEMUSPN00OCNT7764 FNSMUSPOIN000G7487 aldehyde dehyds famify 3. hy F450, family 4 cubfam. 0.916
Aldh3a?  Cypdald  FNSMUSPDONACN73TE4 FNSMUS 7 aldchyde dehydrogo) famify 3. hr F450, family 4 cubfam. 0.947
Aldh2a?  Cyp4a3? FNSMUSPNO0OCTI764 FNSMUSPOIN000ST369 aldehyde defvdrogenase family 3. ¢ i F450, famlly 4 cubfam. 0.904
Apoli0a  Apaltla  FNSMUS ISMUSPONN0013Z568  apolipoprotetn L 10A opolipoprotcin 112 1]
Apoli1a  Apolifa  FNSMUSPDOOOCTA?565 ISMUISP A50  apolipaprotein L T1a apolipopretcin L 19A
Aqgpd Avpria FNSMUSPDO00CNTAN8S FNSMUSPONN00N?N3?3  aquaporin 4; Forms a watcr-speolfi.  arglnine vasepressin reocpicr 14 ...
Aqgp4 Sia1a2 FNSMUSPN00OGN7A088 FNSMUSPODD00N72100  aquaporin 4; Forms a watcr-speelfi..  solutc carrier family 1 (gilal bigh af... 0.620
Aqgp4 Tpvé FNSMUSPN000CN7R088 FNSMUSPONN00N71389 aquaporin 4 Forms a watcr-speolfi..  transicnt receptor potentlal cation .. 0.910
Arhgap10 Rac3 FNSMUSPD000CN7S658 FNSMUSPODD00013156 RAc GTPasc activating protcin 10;... RAS-ekated C3 botulinum substrat... 0.917

e << 202 1028 po M

Scrver load: low (39%) oa Permalink Sharo
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13 2-2-8. Tables/Exports of your network
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2-3. MSigDB7|4t GSEA &M

« http://software.broadinstitute.org/gsea/msigdb/index.jsp

AtE 7 2HE "Investigate gene sets” Click! ---> email &3 "login" Click!

«gene identifier O Al R E Xt 2| A E(Gene symbol or Entrez GenelD) SAH/ &
+Compute OverlapsH|A{ #St= DB A1EH ---> F MEHS "compute overlaps” Click!
J

~
«Enrichment Function & Pathway S2| Z1t29l, Excel2 X%
WA - Genelgeneset overlap matrix 29

Results J

1% 2-3-1. Web based GSEA tool analysis process

MSigDB Off &%3t0] "Investigate gene sets"2 226t 553 O|HYS YHsto 2012
AWBICHOY 23201 S20| BRT Al “Click here'S 26}0] S22 F#WstH Eh(1Y
2-3-3).

& csea | msigpe x = - a X
& > C @ softwarebroadinstitute.org/gsea/msiacb/indexjsp B

GSEA Home

» About Collections. .
» Browse Gene Sets ol MSlgDB
& Saaich Gane sets = == | Molecular Signatures Molecular Signatures Database v6.0
» Investigate Gene Sets Database
» View Gene Familes
g Overview Collections

The Molecaler Signatures Datasase (MSigdB) is a collection o7 The MSigDB gene sets are divided into § major collectiors:

annotatec gene sats for use with GSEA softvars. From this web

site, you can hallmark gene sets are coherently expressed

H signatures derived by aggregating many MSigdB
» Search for gene sats oy keyword, gene sets to represent wel-definec diclogical states

» Browse cere sets by name or callectien. D% proceNe:

» Examine 2 gene set 2rc &5 anrotators. See, for example,
the GO_NOTCH_SIGNALING_PATHWAY gene set page. c positional gene sets for each human chromosome
and cytogenetic band.

+ Download gene st

» Investigate gens sets

curated gene sets from orline pathviay databases,
+ Compute overlaps batween your cene st and gene C2 publications In Publved, and knowledge of domain
sets in MSigCs. experts.

» Categorize memoers of 2 gene set by gane families.

+ View the expression profile of a gene set in any of the molif gene sets based on conserved cis-regulatory
s P Pl el e (C 3 motifs from s comparative analysis of the human,
mouse, rat, and dog genomes.

License Terms. c 4 computational gene sets defined by mining large
callections of cancer-oriented microarray cata.

‘GSEA and MSIgD3 are avallable for use under trese license
terms.

C 5 GO gene sets ccnsist of genes annotated by the
Please register o download the GSZA scfivare, access our vied s2me GO terms.

S A S N S SRS = ran

a3 2-3-2. GSEAmain page
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B csea | Logn x B

< C @ software.broadinstitute.org/gsea/login.jsp

GSEA Home

Login to GSEA/MSigDB

Login
Click here to register to view the MSIgDB gene sets ang/or downicad the GSEA software, This nelps us track and better serve our user community.
1f you have aiready registered for GSEA cr MSIGDB Flease erter your registration emall accress delow.

Ttems marked with * are requi-ed.

Email: *

13 2-3-3. GSEALogin page

"Gene ldentifiers" 2 &0]| SHXt 2| AE(Gene Symbol, EntrezGenelD S+ public ID)E 2 &3stn
“Compute Overlaps"®| #3dt= DB £ 2=t £ ™ Of2f ‘compute overlaps” HES
S22 2-3-4).DB MEHA| DB W o] mtM ZXE L2M 3T DB HEE Holg £
AL,

B csea | MSigDB | invest x B - a X
& > C @ softwarebroadinstitute.org/gsea/msiacb/annctate jsp P
Gain further insight into the Siclogy behind a gene set by using the following tools 1
» Help

~ compute overlaps with cther gene sets in MSigDB (rore...)
+ display the gene set expression profile casec on 2 selected compendium of expression cata (more...)

» categorize members of the gene set by gene “amilies (mere..)

Gene Identifiers Compute Overlaps Compendia expression profiles
k: halimark gene sets Bl ® Human tissue compendium
C2: positional gene sets B (Movartis)
€2: curatec gene sets Bl D NCI-50 ccll liries
(Natienal Cancer Institute)
2GP: chemical and geretic perturbations Bl SRR S
|dispiay expression ptie
cP: Canonical patnways B
CP:BIOCARTA: BioCarta gene sets Bl
, PKEGG: KEGG gene sots B Gene families
ibon CP:REACTOME: Reactome gene sets Bl sn0m gone tamiles

GZ12Rik ©3: moti gene se=ts @
'f:'f‘” . MIR: microNA targets Bl
Al

TFT: transcription faczor targets

1) C4: computational gene sets Bl

neighoornoods
C€M: cancer modules Bl
€5: GO genz sets W
 3P: GO biological process Bl
©C: GO celluizr componen: B
MF: GO molecular function B
- C5: oncogeric signatures Bl

€7: immunologic signatures
show (ka1 v | genesets
With FDR g-value below [0 5

compus cvrdoss

13 2-3-4. GSEAAnalysis

—

=A0| t=EH 7 2-3-5 of A8 2-3-6 I Z0] SAXH2=Z [t Gene Set List 2t
o

Gene/Gene-set Overlap Matrix 21t 2Qlgh &= QUCH
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E& GsEA | MSigDE | Comp: %

< C @ software.broadinstitute.org/gsea/msigdb/compute_overlaps.jsp

Gene Set Enrichment Analysis GSER Hou Dowilyals Molucule! Signaturus Dutabaw

» MSIYDE Hormw
Ahaut Calizrtions

S s Compute Overlaps for Selected Genes
*» Scarch Geno Sets.
Convwetanl 304 sulwritted [GuriTns i 2
» View Sene Famllics

= kelp Collections & Overlaps Shown & Gene Sets in Collections & Genes in Comparison (n) & Genes in Universe (N)

w i anenn

woli vz yuinws. dick e for details.

Click tha gare set rara to sae the qene sat page. Clic< the numbar ot 30093 Lin brackess] to covmnload the list of qenes.

Colur bar shading froeo Fy) L grwwn L 5 ack, where fighter culors indicale mors significe i, FOR y-valaes (< 2.05) arv Uauk indicalus
Imas Significant 1131¢ q valties {

tiave 1z | xewl | (JGanometinace

Genes.
Gene Set Name [# Genes (K)] Description in KK p-value @l
overl;

de o B amen
i

€0_0 GULATION_O1_£111_DUTTRENTIA 108 [1892] - Any pracess that madul
wquenicy, 1w o1 wxlsi L
ciffa-entiation, 112 nracass in
whic relatively unsydal ced
calle acquirn specia ized
stiuctural and functional
o

80 G5 ATION_ G100 101010

< Any nrocassthat maduiaes the 40 W ocanet e
1AL DEVELOPMENT 16721 Tequenty, 1sle or extenl of
 riealular argac smal
evelopient,
GO REGULATION OF MERVOUS SYSTEM DEVELC Ay wocwss Ual mudulaies the 25 =
V0P [0] forquency, ram or sxtant of
rrvass system develus e,
the arigin and form=-ian nf
Iivass Ussume

GO REGULATION OF CELL DEVELCEMENT 78361

s orocess Uil modul

ancy or mermnt of taa
o cel v e,
inn to tha marure
suucture. Coll Unvwloprient dues
rer inclide ae stens invalved in
ot g 4 el L « spedific
fare.

CO_Bl NG K s [1402] (eneration of cells ithin the » B e
uivass sysin,
SVELOPMENT 15181 The o ovess wiiose spuific 33 [
futrome is tha progression of A
Ussuw over Ui, fiom s
farmation 10 *he matur=
siucture,
REGUATION OF DEVELOPMENTA  Auy wiocess Uil st
o or recuices “he rate cr extent of
Vesdoprmwnt, e biolsy el

Frarass whrsa narfic mteama

1% 2-3-5. GSEAAnalysisResult(Gene Set)

GSEA | MSigDB | Comp! %

0 TISSUE

GO KEGATTY
NiAL_PROG

& C @ software.broadinstitute.or

/gsea/msigdb/compute_overlaps.

Gene/gencser averlap matrix

8
e g
g g
£ i
H 8 £
g H :
ik i
23 g ]
2E8 ., H g
2 g8 - B
FYEE § .4
€ 5z 3 a E =
gic . E
Efge 8 8
8 £9 8 v 7
dE&d 58 g 3 g
Y313 §FI8yg
sassaﬁéggé
& S
E ‘:!‘ g § ] ; Wz 2y
3§338¢ g 385
EEEEBENEEG ;
Enlrus Gunw (1ol b ] ) § E
e 1d symhol 5 3 2
[ BMP? 8| ¢ tone merphogenstic poten 7
qe13 vYen B 5 vy ooy wmatosis vital ulead oncoyeie, e oblast e duived (avian)
[ 111} ROBO2 B | € roundabout, axoen guidancs recoptor. homolog 2 (Oresophila)
an A B 1 perisame peelfaratn: activated raceptar gamma
11 TRXG CIERET
3473 1FRO1 B[ 5 intafuon dated doviiow il Tegulaton 1
VECFA 8| ¢ vascular endothellsl growth factor A
ik B ¢iks protein tyrsin kines /
HOXB3 ]
PLXNAZ CIE
TRIVA | & tonsient receoror potert:! cation channel, subfamily v, member 4
) B | 1 sortlin relared raceptor, | (01t (IASs] & repeats containing
RUFY3 B | S RN arc FYVE doman centaring 3
EPHES B[ 5 EPH wuplon B3
TIANL & | s T-coll lymphoma Invazion and metaztasls L
“inh B g A erentiatian fartar b
ELLY 8| S elongation tactor RNA 0o yrmarase [l-like 3
VADLR B 5 very uw dwis oy oo olein reospton
PPPARDA | s protein phosznataze L, regulatory subunit SA
1At TE [+ ras redated 1 nerulinim raxin & nstare 1 (tho family, amal G ¥ hinding protsn a7 1)
UNC134 B ¢ unc13 homoiaa & (C. eleaan
THIS B s TRAFZ and NOK inleracting kindss
rerz 8| s percc nomo
Ve B frrrled rears
aanz B s ain2
CDXS B s woindepe e kingse €
=4 B | s 1Indian hedgehs
s B tocx (sex derermining g s v) Aok 1/
Tex3 =1 3
2C3H8 B S s fnger CCOH-Lype corisiniig 8
ADAMTE7 8| § ADAM metallopeptidass wht shrombospondin type L matf, 7
[TIRC) B 1 chemokine (¢ ¢ mar) ligand 14
VKNL @< vanin1

1% 2-3-6. GSEAAnalysisResult(Gene/Gene-set Overlap Matrix)



3. KEGG DB 7|t Pathway &4

mRNA-Seq =41 Z0|A up/down-regulated FHAS0| O PathwayO %Sh=X| ZHQISHIX}
OICHH KEGGOIM H|S3t= KEGG MapperZ O|835tH EICH ALSHEE2 8 310t 242 M2
T =ICt,

o

+ KEGG Mapper — Search&Color Pathway &%
« http://www.genome jp/kegg/tool/map_pathway2.html )

~

« Entrez ID & ST Fold

Change &3=2| Color SA}

Pathway [ Pathway 21 =@l 3! 2y Pathway search

Analysis

1% 3-1. KEGG Mapper tool analysis process

a3 3-2& mRNA-Seq reportO| A 2fold, normalized RC(log2)>62 7|&2= Mot FTAE
KEGG EAst= 1tH™o|LC},

*KEGG input %42 excel It Annotation &5 0| HZz[Of RUACH

QEZ ZEO|A Fold change@t Normalized RC (BHEAHHO| AL p-value) #S X|Hst, =ols)
1K 8t= Fold change Z8Hg AMENSI0] LEE X i)

ZEE Moo MY = X} KEGG input [Entrez ID, FC Color(#5= Xt black)] cell& SAFSHO,
KEGG =40i At8g AOo|Ct
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== % REU2

| | £ SHA -
[l Calbi -l e (== SimaszuE =% - ijg i%‘:% = | 5 = ”: 27 )
B sy | [0 255 ][O 2 E NI E IS ey < b1 2
saszc w 2= E B E =AlBY sl ;Er < B
| B3 - @ fx | 1.48037036202988 KEGG
A B c D E F T H 1 1 K L ]
1  Filter: 1039 Fold change Normalized RC (log2) Raw data (RC) Kﬁ mapper input ° o —
nput ¢
B Y e AR fE e Am B ©pfeteeny BA cn I T -
724 EIF283 1579  9.681 8706 10560 336 205 1416891 #FF6347,black || #FFA07A,black
751 UQCRH 1929 11872 10406 13375 4277 1318 9956388 #FF6347,black [|#FFAG7A,black
947 TYw3 1.546 10.192 5.584 11.211 1334 745 2224 827253 #FF6347,black J#FFAO7A,black xl .
966 NEXN-AS1 1.108 8.972 8.607 7.677 572 378 19174987 #B87CEEB, black 1
1001 LOCE46626 0585 8060 7484 6778 303 173 102[p46626  #87CEEB,black || #BOEDES black . .
1023 GBP3 7301 6399 8231 179 81 281 [ps3s #FF6347,black [|#FF63a7,black  GBP3 po
1184 LAMTORS 11397 10069 12,313 3076 1043 47rsfposa2 #FF6347,black | #FFAG7Ablack LAMTORS  HE .
1271 cD101 2446 6170 4004 2 69 14p338 #87CEEB,black [|#FF6347,black  CD101 B
1331 TXNIP 6363 5797  7.349 9 53 1520628 #FF6347,black [|4FF6347,black  TXNIP ES Sample Comparson  ier
1403 MRPS21 9250 8035 10133 594 254 1053 [pa4s0 #FF6347,black [|#FFE4B3,black  MRPS2L mi
1409 ADAMTSLA 10.394 10.734 B.768 1535 1655 408 pas07 #87CEEB,black §#BOEOE6,black ADAMTSLA AL
1428 SEMA6C 9.007 9265 7518 586 597 17110500 #37CEEB,black [|#87CEEB,black  SEMAGC m =on
1436 PSMD4 12.673 12.047 13.476 7455 4111 10689 B710 #FF6347,black PSMD4 AF,
1441 SELENBP1 6.289 5.086 3.102 88 32 7jp991 #00BFFF,black J#FF6347,black SELENEBR
1465 HRNR 10512 10985  9.284 1666 1969 5eap88697  #B7CEEB,black HRNR
1550 SHE 6.004 5.289 4,553 72 37 21 Q26669 #87CEEB,black §#FFAO7A black SHE oJ b~ L
1570 EFNA3 10079 9.817  8.449 1233 876 3274944 #87CEEB,black [|#87CEEB,black  EFNA3 -||; o e
1575 TRIM46 2955 9185 7.081 565 565 126 p0128 #87CEEB,black [|#87CEEB,black  TRIM46
1632 CRABP2 11041 10557 9.249 2403 1463 570 1382 it SZGEEBulACK ) CRABPZ

Fold
change &
= JIEY

38 3-2. KEGG Mapper tool analysis process
2 3-31F Z0| KEGG Mapper &I 0| X|(http://www.genome.jp/kegg/tool/map_pathway2.html)0f|
£35t31 Search & Color pathway @30 S0{7tH Of2flet 22 20| HOICE 240Xt 5t
[HXLO| speciesES MEHSI, 'primary ID'E KEGG identifiers2 MEHSE F| 'Enter objects one
per line followed bgcolor, fgcolor' &0 AMO|A FEH|SH &2 Entrez ID, Color 52 SA-20 4
7|2 SHCE OFX|2F2 2 “Include aliases"2t “Use uncolored diagram” @50 H3E ot & Exec H

Eo L=
== TEH

rnr o

K[Gc KEGG Mapper - Search&Color Pathway

About KEGG Mapper

Search again

= Fatoho“‘a&' i _ i i i
P - v
> S PRy rimary IP: KEGG identifiers Outside IDs for organism-specific Rathways only)

Color Pathway Enter objects one per line followed by bgcolor, fgcolor:

nter: map, ko, ec, rn, hsadd, or | or

Color Pathway WebGL
633 #B87CEEB,black «| Examples
: 105373383 #87CEEBblack Select v
SE“E B”tle ) 1852  #B7CEEB,black
Search&Color Brite 10134  #87CEEB,black
Join Brite 2157 #87CEEB, black % Find organism - Chrome - - O x
Join Brite Table 283981 #87CEEB,black
1438 #87CEEB, black @® www.genome,jp/kegg-bin/find_org_wwwimode=abbr&obj=show.org
Search Module 9189 #87CEEBblack N
114758 #87CEEB,black N
Search&Color Module P Find three- or four-letter KEGG organism code
Search Disease Alternatively, enter the file name containing the data: ‘human| H Select | | Cancel |
me s | AmE o o human) Homo sapiens (human) [hsa]
Reconstruct Pth‘VaV = = human body louse) Pediculus humanus corporis (human body louse) [pht
Reconstruct Brite If necessary, change default bgcolor: pink
Reconstruct Module Y. 2 2 Bl
Map Taxonomy
#| Include aliases
(G 1L # Use uncelored diagrams J D

Annotate Sequence

Display cbjects not found in the search
BlastKOALA

Search pathways containing all the objects (AND search)

KEGG Atlas

1% 3-3. KEGG Mapper tool analysis process
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http://www.genome.jp/kegg/tool/map_pathway2.html

A
1x

|0 Ju oF pi
Hu ret r@ fot

Of

olr

ZAn Y-St QEALS0| BOSH= pathway list7h LFRCHIAR 3-4). pathway 0|2 o U=
oF =Xt YTt FEX F 2 pathwayOl 0{St= KX £=0|Ct Z=z o =XtE 2&
Y FHA 552 2 = UL pathway 0|52 SESHH T pathway chartZt G2l &
TRl & up/down (red/green)O| Mo = HA[E[O] RUCE Pathway O|O|X|= "CHE Ol
Kol 7tsst "html'22 XNFSHH o|O|X|of HAE &= AUE |X[SHM XFO| 7t
t.

i

Pathway Search Result
Sort by the pathway list
. - EL’L" N
Show all objects N
()
* hsa01100 Metabolic pathways - Homo sapie: Lo
* hsa04060 Cytokine-cytokine receptor inte | ! P
= \\m\ . | capminss
ncbi-geneid:1230 hsa:1230 CCR1; chemoking 4’@—’ ,?"*EF-. 3 )
ncbi-geneid:3592 hsa:3592 IL12A; interle e \ \, (7
ncbi-genei. 13791 KDR kinase in \ L—""“ / ‘// Cotom )
ncbi-genei 7 A
ncbi-genei ‘F}—~——'_‘_P—-L—‘0" '—**fﬁ——-r:k oy 1/
ncbi-genei 01 [ e ki d . s ‘
ncbi-genei 47 hsa:6347 CcCL2; che fein e : &f‘fl ,'Y vy ) /-7- pry—
ncbi-geneis 354 hsa:6354 CCL7; kin = T = - e WA T R o —s{am] |
ncbi-genei 357 hsa:6357 CCL13; gfiemokij ) o DA H
ncbi-geneid:8764 hsa:8764 TNFRSF. tumo: (o] h ************* /
* hsa04080 Neuroactive ligand-regeptor int e SO,

H 1 hsa:3791 5

ncbi-genei 911 hsa:3911 LA pfnin, alpha S

ncbi-geneis 063 hsa:5063 PAK: protein (Cdc42/Rac)-activated kinase 3
ncbi-geneid:596 hsa:596 BCL2; 5 gell CLL/lymphoma 2

'chl -geneid: 6696 hsa:6696 SPP1,/secreted phosphoprotein 1

pi-geneid:8516 hsa:8516 #3; integrin, alpha &

38 3-4. KEGG Mapper tool analysis result
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4. MeV Software 0|8 Clustering Heatmap =g

MeV AIZEQ|0= O[=2| Dana-Farber Cancer InstituteOl Af 7ot Microarray, mRNA-Seq ™ &
=8 ZEJHoE AFXNEH FEE S50t UCL FE clustering 240 A EH (K-
means clustering, Hierarchical clustering, t-test, Significance Analysis of mRNA-Seqs, Gene Set
Enrichment Analysis, EASE)2 & %= Q= Z2I30|Ch of2f T Oo|X|o H&stH %Al &H o]
Ed =203 iig¥s O2Es = ULL

http://www.tm4.org >> 2E% Browse &=L “TM4 MeV Stand-Alone Client” £ &
D2OWE Ch2Por =S EX, MeV E& TMEVE SN Z2adg HEAIZICK

a
NMEVEZIOMS HAAZ|H M 7H2] FO| LIEHHCHARA-2) 242 T2 O w70l A
=)

file->New multiple array viewerE &3l H2{7HE Mg = UL HO|H &2 EMEZ Soff 7
HokCt

o = =5 £7 N ]
i(__-) - 1 Sy MeV 4902731 _win » MeV 490 » v & MeV 4 90 B4 el
r =AHET| oE . SETH LT 2% =7
g CI2EC ) data 2= oY £4
B HiE sl , documentation 2= o2 =4
= =2 A . lib o= £4
, plugins s, £4
o =38 L R-2.11.1 = £4
. RPackages s, £4
. pC =aitigtic_license 12 9KB
4 02.Service Data (M2 1 9% 1= 36KB
[ cryu-po) [T 19= _ Windows HiX| D! 2KB
[ owner(owner-hp)
[® sbpark(ebg-sbpark)
g C2ZC
% 4-1. MeV program folder and files
~J MultiExperiment Viewer -8

File Prelerences Window About Help

T CWUsersWebgWDesktopwWMeV_4_9_0_r2731 Jvin#Mi
. Y Utiities

o
Clustering Stafistics CIISSHIC ation Data Reduction MetaAnalysis ViStalization Miscellaneous

¥ Use the File menu to load data from text files or a saved analysis file. Use the Utiities menu to connect to the Gaggle network
[ original Data
[A)Cluster manager
(T Analysis Results
[ seript Manage
o S History

1x
0t

HI

D23 %

CIOJEf ALt &

[Multi€xperiment Viewer

1% 4-2. MeV program windows
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http://www.tm4.org/

= A2 AM= MeV
o input® GIOIHE
F™X} 0|1t fold change
g2l
EPSE=REC!
_I'__ﬂE =

clustering

Aoz XNEBIOF MeVo upIoad s
4 9looz 2ot 7§ 0|82

MO

=13 A

£4 2Ug 9B 24 Mev Z2d

AMOf clustering StAXF Sh=
intensity) & 7“'E|oH:f:LEI 4-3). d2|1 'HAE (Hoz
£ QI MeVOIME 28F 7§ O|AQ] SFAH=
RS LSOk SHCE

test - Microsoft Excel

F 49 HOKHOR 44 | GO | FE ¥ &%JE  Acobat
) & = & X127 > s ST €07 o »
Sl LR 6E = ET = E=E gEdl
Access 8 SAE VB | JIE SEME .. | ¥E | WH o oo uAE ZmE  GOEH  SE K 1§ 18 ¥a®
ge- | ag | 3y : it US| B8 R R4 2A - 24- - 3R
a1 ol 71727 23 Y R HojE €3 23H
L G4 ~ Quendl
P A | 8 [ c [ D E F G H I J K L M N
2 FAM1748 252 3341 0062 2436
3 RBPMS2 0482 22152 0437  043f € T EEEERE vie| | uenaaN 2
4 |NELL2 0427 2098 2254 103770 ... umg @ .
5 ORC6L 0401 3659 2607 0306 B Gesc - 2
6 VKORC1 2166 2332 29065 5463 —— =~
7 ABCC6 3455 4018 4935 05 .j: :fl '6 18
8 TBCD 0466 0191 2789 256
9 PNMT 0215 454 239 03Bl o3y R aby
10 [SERPINFI 13766 2581 2217 2473
11 |PMP22 2011 0194 4287 27790 Lom ipc v .. ..
12 [GImM 0341 0142 2056 4914 e -
13 |KRT38 8543 2753 0257 03N ;
14 |KRTAP9-3 0236 314 2553 021 b
15 |KRT34 0146 0428 2655 2068 CRE:RE
16 |COPZ2 6842 0345 5132 0487
17 |GRP 2008 2532  0.39% LT [P 20 -~ [ Ee 7
18 SFRP1 0371 14466 2145 0125
19 VSIG10L 0293 0209 2052 8236
20 |ATG4D 0487 2069 031 8464

input H|O|E XMZo| 2=x|H

MeV T2 Q|

13 4-3. Data format example

2y

Ol A file -> load dataE ASICHIAE 4-

4). BrowseE 285t input HIO|HE MEiSHCt H[O|E{ 7} fold change®! &% "Two-color Array”

2 H3Ast ol o|E 7} intensityon_ B 'Single-color Array"0f HASCt O A2 H|O[E7F Al
o= HOE 223t S |padE FEL)

Select File Loader Help

File (Tab Delimited Multiple Sample (*.*))

Select expression data file C:#Userstfebgiflesktopiftest . txt
Selected files C:HUsersiiebdiilesktopiitest . txt

@ Two-color Array

Load Annotation Data

Fold change

© Load from local file

@ Automatically download

o o[-
I

Expresslon Table

Choose File

Load F CO|E| AlZ} 9I%| click |

= Single-color Array

Load Annotation

Please choose an array and species name.

[ o EA_ |

FAN1748 0.062 2436

RBPMS2 45 0.437 0.438

NELL2 0.427 2098 2254 10377

ORCEL  0.401 2659 2607 0.306

VKORC1 2166 2332 20065 5463

\ABCCH 3.455 4018 4935 0.500

TBCD 0.466 0.191 2789 2560

PNMT 0275 4544 2396 0373

SERPINF1 13766 2581 2217 2473 ||
PMP22 2011 0.194 4.287 2779 d

<

Click the upper-leftmost expression value. Click the Load button to finish.

0|

2] MoV lumewmnment  conce

1% 4-4. Data uploading method
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ClO|E{7t E2|® Adjust Data -> Log Transformation -> Log2 Transform2 MEHSIO] fold change=

log2(fold change)Z, intensity= log2(intensity)2 B =CHIE 4-5). &

=
-
> Expression imageE 2 log2 22 E HHO] M0| Hot AS =olg = UL}

Fil Mmtnm] etrics Analysis Display Utilities

ow Adjustments » | (ﬁ g 2
\_A v v — 5
‘ Al ‘ ation D% Reduction Méta Analysis

Sample/Column Adj »

Log Transformation: Log2 Transform
| DaaFmers—
Al Er— | Log10toL0g2
|  Normalizatior FANM1748
Log2 to Log10
| ¥ Adjust Intensities of '0' e RBPIS2
? [j’Kn’aT?sTs‘Re’sTms ggégf
[@] Data Source Selection VKORC1
(] Script Manager ABCC6
¢ TBCD
o £ History PNMT

1% 4-5. Log2 transformation

Analysis-> Clustering-> HCL2 ME{3}10] Clustering 242 AIZSICHAE 4-6).

File AdjustData Metric:

ol

?

B Expression Image| Meta Analysis »| (T KMC

[A Centroid Graph | Visualization  »| [T KMS FAM1748
A Expression Graph| wiscelianeous | (T CAST e
EEH Sample Table Vies T (T FOM ORCBL
EH Gene Table View e aTC VKORC1
¢ [M] Cluster Manager d ABCC6
[ Sample Clusters (T SOM ;ﬁﬁ?
[ Gene Clusters (T CLVALID SEF.iPI NF1
¢ [Tl Analysis Results [T NMF PWUP22
[@1Nata Qanres Qalection GIT1

13 4-6. Hierarchical Clustering Selection

42| Original Data -

Clustering &4 Al CtEst M2 MEig = JUCHAE 4-7). Gene treeE ME{SGIHH fold change
= intensityZ} FAREH SEXIE| clustering®t Z1p7t LE2CE Sample treeE MEHSIH 230
FAFe ME7|2] clustering®t ZAIp7F LI2CEEAOA clustering 242 & f Distance Metrice

Euclidean Distance® Linkage Method Selection2 Average linkage clustering@ 2 MAHSICt CHE

S8S dE = ECh 89S WS OKE +ECLt
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Sample Tree

Ordering Opt
[] Optimize Gene Leaf Order [_] Optimize Sample Leaf Order

(Leaf ordering optimization will increase the calculation time)

Distance Metric Selection

(The default distance metric for HCL is Pearson Correlation)
[] Use Absolute Distance
Linkage Method Selection
() Complete linkage clustering
() Single linkage clustering

Validation
[] Use Validation (Requires MeV+R)
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