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RNA-seq Differential Expression
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* Sequence mRNA & align

* Count number of reads
per gene, as a measure of
“gene expression”
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* Typically interested in comparing expression between conditions.

* “Fold-change” is the relative change in expression between
conditions

* Produce a “p-value” as a measure of significance



Results?

_J A \ B L D E F \ G ] H \
1 |Feature log2 average log2 Mutl log2 Mut2 adj.p.val ID Name
~ 2 |ENSMUSGO0 4.23062319 -2.6396155 -3.0044038  8.57E-52 1.87E-47 ENSMUSGOO Zfp362
-3 |ENSMUSGOO0 3.46279016 1.01936738 6.43928734  5.95E-26  6.50E-22 ENSMUSGO0 Gm6588
4 |ENSMUSGOO 2.5050724 -2.0805272 -2.5170288  3.00E-24  2.18E-20 ENSMUSGO0 Gm17292
5 |ENSMUSGO0 0.58084448 -2.5629303 -3.0268283 5.14E-23  2.81E-19 ENSMUSGOO 4530558)18F
-6 |ENSMUSGO0 1.52509084 0.54216445 3.80281647  2.81E-16  1.23E-12 ENSMUSGOO Glt1d1

7 |ENSMUSGOQO 3.18601511 -0.0541189 2.77095027  2.13E-12  7.75E-09 ENSMUSGOO Ritpr
ENSMUSGOO 1.84933015 0.79851214 3.06591248  4.50E-11 1.40E-07 ENSMUSGOO Tex14
-9 |ENSMUSGOO 2.9935711 -2.8853003 -3.912567 1.01E-10  2.76E-07 ENSMUSGO0 Gm13886
10 |ENSMUSGO0 1.80979173 0.25261012 2.31510518  1.37E-10  3.33E-07 ENSMUSGOO Xcrl
11 |ENSMUSGO0 3.70018874 3.77432743 0.44091057  2.03E-09  4.44E-06 ENSMUSGOO Slc17a8
12 |ENSMUSGO0 0.70875935  2.366711 2.36280907  3.14E-09  6.24E-06 ENSMUSGO0 Chrm5
13 |ENSMUSGO0 -0.46086S -2.5316145 -1.9556674  8.33E-09  1.52E-05 ENSMUSGOO Nxnl2
14 |ENSMUSGO0 -0.487262 -2.4182556 -2.1096005 3.24E-08  5.45E-05 ENSMUSGO0 Gm13599
15 |ENSMUSGO0 1.61161444 3.1378618 1.07556075  6.47E-08 0.00010088 ENSMUSGOO Arhgap33
16 |[ENSMUSGOO 4.5886935 1.01521713 1.01860937  7.68E-08 0.00011178 ENSMUSGO0 AC124613.1
17 |ENSMUSGOO0 5.77875727 1.57883347 0.52821764  8.65E-08 0.0001181 ENSMUSGO0 AC087117.4
18 |ENSMUSGO0 4.30735746 -0.9673369 0.26821664  1.52E-07 0.00019586 ENSMUSGOO Rndl
19 |ENSMUSGO0 -1.8046834 99999983.3 99999986.7  1.62E-07 0.00019641 ENSMUSGO0 Gm10574
20 |ENSMUSGO0 4.87213122 1.34702031 1.14012893  1.85E-07 0.00022456 ENSMUSGOO AL807811.1
‘21 |ENSMUSGO0 1.2635756 -1.2251005 -2.3291224  3.11E-07 0.00033983 ENSMUSGO0 Gzmf
22 |ENSMUSGOO0 3.87973205 0.95784304 1.24765719  3.76E-07 0.00039087 ENSMUSGOO0 Snap25
23 |ENSMUSGO0 2.57237649 1.00030983 1.11561456  6.18E-07 0.00059759 ENSMUSGO0 SNORA48
‘24 |ENSMUSGOO0 3.50682004 1.0648741 0.85437005  6.30E-07 0.00059759 ENSMUSGOO Plxna3
25 |ENSMUSGO0 8.40462095 1.10844944 1.02438989  6.60E-07 0.00059759 ENSMUSGO0 SNORD73
26 |ENSMUSGO0 -0.0606825 1.36794196 2.38688153  6.84E-07 0.00059759 ENSMUSGO0O0 U1
27 |ENSMUSGOO0 7.68258968 1.20566372 0.93203706  8.56E-07 0.00071686 ENSMUSGOO Snord1b
28 |ENSMUSGOO0 4.56035914 1.01325334 0.88117128  1.03E-06 0.00077308 ENSMUSGOO SNORD121A
29 |ENSMUSGO0 6.60419127 0.8553127 0.88348791  1.22E-06 0.00088884 ENSMUSGOO Snordla
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Avs B

More Results...

] A [ B [ G [ D [ E [ F G [ H |
1 |Feature log2 average log2 Mutl log2 Mut2 p adj.P.val D Name
2 |ENSMUSGOO 4.23062319 -2.6396155 -3.0044038  857E-52  1.87E-47 ENSMUSGOO Zip362 = = = = = = = T
'3 |ENSMUSGOO 3.46279016 101936738 6.43928734  5.95E-26  6.50E-22 ENSMUSGOO Gm6588 1 (Feature  log2average logZ Mutl  logZMutz  p wdiPVal 1D Name
4 |ENSMUSGOO  2.5090724 -2.0805272 -2.5170288  3.00E-24  2.18E-20 ENSMUSGOO Gm17292 "2 |ENSMUSGO0 4.23062319 -2.6396155 -3.0044038  BSTE-S2  1.87E-47 ENSMUSGOO Zfp362
%E:gmggﬁ ‘1":‘2‘22‘;3‘;3 (;zéigi:ig: 538‘?’;:’:2; :;‘l‘ziz ig;gg ::Znggéﬁﬁwm 3 |ENSMUSGOO 3.46279016 1.01936738 643928734  5.95E-26  6.50E-22 ENSMUSGOO Gm6588
2 - - < - : 4 |ENSMUSGOD 2.5090724 -2.0805272 -2.5170288  3.00E-24  2.18E-20 ENSMUSGOO Gm17292
észzngg i':gg;gi; l;‘;g:‘;mi ;g‘s’gi‘z’x :;Eﬁ I‘Zg::gg E::m:g&:'e‘:; 5 |ENSMUSGOO 098084448 -2.5629303 -3.0268283  5.14E-23  2.81E-19 ENSMUSGOO 4930558)18F
O ENSMUSG00 2.9935711 | 8853003 | 3512567 101610 2.765.07 | ENSMUSG00 G333 6 |ENSMUSGOO 1.92909084 0.54216445 3.80281647  2.81E-16  1.23E-12 ENSMUSGOO Glt1d1
10 |ENSMUSG0O 1.30979173 0.2.5261012 2.3i910518 1:375-10 3:335-07 ENSMUSGOO Xcrl e SMUSGO0 318601511 -0.0541189 | 2.77095027  2.136-12]  7.75€-09| ENSMUSGOORitpr
11 |ENSMUSGOO 3.70018874 3.77432743 0.44091057  2.03E-09  4.44E-06 ENSMUSGOO Sic17a8 ;iézzngﬁ lfgggggﬁ 0.27232;(2)3; 3‘?23223 :.2(1’5‘1(1) ;.;ggg; E::m:ggg?m
11 | 9 | X 2. 3, 01E- 76E- m13886
ELZ8| ENSMUSGOO 070875935 | _2.366711| 2.36280907] 3.14E-09| 6.24E-06| ENSMUSGOO Chms A C 10 |ENSMUSGO0 1.80979173 025261012 231910518  1.376-10  3.33£-07 ENSMUSGOO Xcrl
%E:gmﬂzgg 'g'ggggg 'g'iiég;‘;‘: ';‘?Zgg‘; g'::i'g: ;i::g: E::m:ggzxmngsss VS 11 |ENSMUSGOO 3.70018874 3.77432743 044091057  2.03E-09  4.44E-06 ENSMUSGOO Sic17a8
% ENSMUSGOD 1.61161444 3.1378618 1.07556075  6.47E-08 0.00010088 ENSMUSGOO Arhgap33 %::Zngg o.zzs;gz:; _2.25':';’23; 2_'13;::2231 ;:;;:_g: i:;:i_g: E::mgggﬁﬁ;"ﬁs
ENSMUSGOO 45886935 1.01521713 101860937  7.68E-08 0.00011178 ENSMUSGON AC124A12 1 —

17 |ENSMUSGOO 5.77875727 1.57883347 0.92821764  8.65E-08 00001181 ENsMusG ) A [ B [ C | D E F S ENSMUSGOD 0487267 2.4182556 | -2.1096005| 3.24F.08] _5.45R.05  ENSMUSGO0 Gm14599
18 ENSMUSGOD 4 30735746 -0.9673365 026821664 152607 0.00019586 ENSMuUsG L |Feature  Iog2 average log2 Mutl  log2 Mut2  p adipval Ip 15 |ENSMUSGOO 161161444 31378618 107556075  6.47E-08 0.00010088 ENSMUSGOO Arhgap33
10 ENSMUSQ00 18046834 999999833 999999867 162607 0.00019641 ENSMUSG 2 | ENSMUSGOO 423062319 26396155 30044038  B57ES2 187647 ENcLO |ENSMUSGO0 45886035 101521713 101860937  7.68£-08 0.00011178 ENSMUSGO0 AC124613.1
50 |ENSMUSQO0 467213122 134702031 114012893  1956.07 0.00022456 ENSMUSG 3 | ENSMUSGOO 346279016 101936738 6.43928734 595626  6.50E-22 EN L7 |ENSMUSGOD 5.77875727 157883347 092821764 865608 0.0001181 ENSMUSGOO ACOS7117.4
S ENSMUSGOD 12635756 2251005 53291224 311607 000033983 ENSMUSG 4 |ENSMUSGOO 25090724 -2.0805272 -25170288  3.00E-24  2.18F-20 En: 18 |ENSMUSGOD 430735746 -0.9673369 026821664  1.526-07 0.00019586 ENSMUSGOO Rnd
22 |ENSMUSGOD 3.87973205 0.99784304 1.24765719  3.76E-07 0.00039087 ENSMUSG_5 |ENSMUSGOD 0.98084448 25629303 -3.0268283  5.14E-23  281E-19 EN: IR ENSMUSG0 -1.8046834 99999983.3| 99999986.7) _ 1.626-07] 000019641 ENSMUSGO0, Gm10974
55 ENSMUSQO00 2.97237649 100030983 111561456  £.18£.07 0.00059759 ENSMUSG 6 |ENSMUSGOO 192309084 0.54216445 380281647  281E-6 12312 ENne20 | ENSMUSGOO 487213122 134702031 114012893  195E-07 0.00022456 ENSMUSGOO ALBO7811.1
S ENSMUSGOD 390682006 10648741 095437005  630E.07 0.00059739 ENSMUSG_ 7 | ENSMUSGO0 3.18601511 -0.0541189 277085027  213t-12  7.75E-09 EN¢ZL |ENSMUSGOD 12635756 -1.2251005 -2.3291224  3.116-07 0.00033983 ENSMUSGOO Gemf
= | ENSMUSG00 840462095 130644924 1024389886 605071 0.00059755 | ENSMUS ENSMUSGOO 1.84933015 0.79851214 3.06591248  450E-11  1406-07 En 22 |ENSMUSGOO 3.87973205 099784304 124765719  3.76E-07 0.00039087 ENSMUSGOO Snap25
e ENSMUSQ00 00606829 136704196 238688153 6 84E.07 0.00099759 ENSMUSG O |ENSMUSGOO 29935711 -2.8853003 -3912567  101E-0  2.76E-07 EN¢23|ENSMUSGOO 297237649 100030983 111561456  6.186-07 0.00059759 ENSMUSGOO SNORA4S
S ENSMUSGOD 768258968 120566372 093203706 8 56E.07 0.00071686 ENSMUSG 10 | ENSMUSGOO 1.80979173 0.25261012 231910518 137610 3.336-07 En: 24 |ENSMUSGOD 3.90682004 10648741 095437005  6.30E-07 0.00059759 ENSMUSGOD Pixnad
28 |ENSMUSGOD 4.56035014 101325334 088117128  1.03E-06 0.00077308 ENSMUSGLL |ENSMUSGOO 3.70018874 3.77432743 044091057 203609  4.44£-06 EnZ2 ENSMUSGOD 8.40462095 110844944 102438989 6.606-07 0.00059759 ENSMUSGOO SNORD73
29 |ENSMUSGOD 6.60419127 08553127 088348791  1.22E-06 0,00088884 ENSMUSG 12 |ENSMUSGO0 070875935 2366711 2.36280907  3.4E09 624606 En: 25 |ENSMUSGOO -0.0606829 136754196 238688153  6.84E-07 0.00055759 ENSMUSGOO U
S0 ENSMUSGOD 826788626 106128866 089636849  1.60E.06 0.00109687 ENSMUSG 13 |ENSMUSGOD -0.460869 25316145 -19556674  B.33E09 152605 En:Z/ |ENSMUSGOD 7.68258968 120566372 093203706  8.56E-07 000071686 ENSMUSGOD Snordilb
1 ENSMUSQO0 672842006 090274414 101472082  161F.06 0.00109687 ENSMUSG 14 |ENSMUSGOO -0.487262 -2.4182556 -2.1096005  324E-08 54505 EN25 |ENSMUSGOD 456035914 101325334 088117128  103E-06 0.00077308 ENSMUSGOO SNORD121A
S5 ENSMUSQO0 0.07640867 12632197 21106442  169E.06 0.00111909 ENSMUSG 15 |ENSMUSGOO 161161444 3.1378618 107556075  6.47E.08 000010088 EN: 20 |ENSMUSGOD 6.60419127 08553127 088348791  1.226-06 0.00088884 ENSMUSGOO Snordla
23 ENSMUSGOD 146599237 437821 06698083  193E.06 0.00120307 ENSMUSG 16 |ENSMUSGOO 45886935 101521713 101860937  7.686-08 0.00011178 En: 30 |ENSMUSGOD 8.26788626 106128866 089636849  160E-05 0.00109687 ENSMUSGO0 1810032008
4 ENSMUSQO0 551054637 076125991 092535296  198F.06 0,00120307 ENSMUSG 17 | ENSMUSGOO 5.77875727 157883347 0.92821766  B6SE08 0.0001181 EN:>L ENSMUSGOD 672842006 090274414 101472982  161E-06 0.00109687 ENSMUSGO0 AC122546.1
35 |ENSMUSGOD 3.96696968 0.81669759 090971237  2.13E-06 0.00125547 ENSMUSG 18 | ENSMUSGO0 430735746 -0.9673369 026821664 152607 0.00019586 ENS2 ENSMUSGOD 0.07640867 -1.2632197 21106442 169606 0.00111909 ENSMUSGOO Gm6480
Se ENSMUSGOD 314910357 0.9898433 -0.2695204  2.24E.06 0.00128527 ENSMUSG 19 | ENSMUSGOO -1.8046834 99999983.3 999999867 162607 0.00019641 EN: 33 |ENSMUSGOD 146599237 1437821 -0.6698083  1.93E-06 000120307 ENSMUSGOD Gm10076
7 ENSMUSQO0 428994542 096137283 087950534  2.99E.06 0,00128527 ENSMUSG 20 | ENSMUSGOO 4.87213122 1.34702031 114012893 19SE-07 000022456 EN: 2 ENSMUSGOD 5.51054637 076125991 092535296  1.98E-06 0.00120307 ENSMUSGOO CTO25673.1
38 |ENSMUSGOO 4.75884832 1.05752277 0.80531215  2.78E-06 0.0015181 ENSMUSG 21 |ENSMUSGOO 12635756 -1.2251005 -2.3291224  3.11E-07 0.00033983 EN(SS |ENSMUSGO0 3.96656968 0.81669759 0.90971287, _ 2.13F-06 0.00125547 | ENSMUSGOO Mirl81a-1
S0 ENSMUSQ00 113896781 286506346 081866793 311606 0.00160253 ENSMUSG 22 | ENSMUSGO0 3.87873205 0.99784304 124765719 3.76E-07 000039087 EN:2O | ENSMUSGOD 3.14910357 -0.9898433 0.2695294  2.24E-06 0.00128527 ENSMUSGOO 1119
30 |ENSMUSG00 2.23554763 136901993 070803002  3.23E.06 000160253 ENSMUSG 23 | ENSMUSGOD 297237649 100030983 111561456  6.18E-07 0.00059759 EN: 37 | ENSMUSGO0 428994542 096137243 087350534 2.296-06 0.00128527 ENSMUSGO0 SNORA3S
41 |ENSMUSGOD 6.16539781 0.92381991 103810424  3.48E-06 0.00165832 ENSMUSG24 |ENSMUSGOO 3.90682004 10648741 095437005  6.30E-07 0,00059759 eSS ENSMUSGOD 475684832 1.05752277 080531215  2.76E06 0.0015181 ENSMUSGOO SNORATS
43 ENSMUSQO0 762187692 099554687 085409807  3.57E.06 0.00165832 ENSMUSG 25 | ENSMUSGOD 8.40462095 110844544 102438989  6.60E-07 000059759 EN: 3D |ENSMUSGOD 113896781 286506346 081866793  3.116-06 0.00160253 ENSMUSGOO Zescanis
A3 ENSMUSGOD 243835451 128920037 105961714  390F.06 0.00177551 ENSMUSG 26 | ENSMUSGOO -0.0606829 136794196 238688153  6.84E-07 0.0005975 En: 20 |ENSMUSGOD 2.23554763 136901993 070803002  3.23E-06 000160253 ENSMUSGOD Cend1

57 |ENSMUSGOO 7.68258968 120566372 0.93203706  8.56E-07 0.00071686 EN¢2L |ENSMUSGOO 6.16539781 0.92381991 103810424  3.48E-06 0.00165832 ENSMUSGOO SnoraSc

58 |ENSMUSGOO 456035914 101325334 0.88117128  1.03E-06 0.00077308 EN¢22 |ENSMUSGOO 7.62187692 0.99554687 0.85409807  3.57€-06 0.00165832 ENSMUSGOO SNORD31

50 |ENSMUSGOD 6.60419127 0.8553127 0.88348791  122E-06 0.00088884 EN.3, |ENSMUSGOO 243833451 1.28320037 105961714 3.90E-06 0.00177551 ENSMUSGOO SNORD18

30 |ENSMUSGOO 8.26788626 1.06128866 0.89636849  1.60E-06 0.00109687 ENSMUSGOO 1810032008

31 |ENSMUSGOO 6.72842006 0.90274414 101472982  1.61E-06 0.00109687 ENSMUSGOO AC122546.1

32 |ENSMUSGOOD 0.07640867 -1.2632197 -2.1106442  1.69E-06 0.00111909 ENSMUSGOO Gm6480

33 |ENSMUSGOO 1.46599237 -1437821 -0.6698083  1.93E-06 0.00120307 ENSMUSGOO Gm10076

34 |ENSMUSGOO 5.51054637 0.76125991 0.92535296  1.98E-06 0.00120307 ENSMUSGOO CT025673.1
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Comparing Gene Lists

DGE lists

PBS-12233 138 1331 s Vern

PBS-12364 1671 1631 4y PBS-325

PBS-325 202 1871 15} 44 Table

7
3 12

Genes

vPBS-12233 PBS-12364 PBS-12233

PBS-12364

PBS-325

Feature product logFC - PBS-12233 logFC - PBS-12364 logFC - PBS-325

ENSMUSG00000000204 Slfn4 3229 3178 3.12
ENSMUSG00000000555 ltgab 2.218 2.341 2.193
ENSMUSG00000000982 Ccl3 5.406 5.66 5.747
ENSMUSG00000001156 Mxd1 1.84 2.023 2472
ENSMUSG00000003153 Slc2a3 1.869 19 2.203
ENSMUSG00000003484 Cyp4f18 2.834 2.811 3.142



A Better Solution?

Think Again!




Conditions

pe-cok2mgR |
po-wtR o
po-coldortR

po-drtR
wictrit-15minR 8
wi-gor-0.25-15min:R
wit-col-2mg-15mincR
wit<ctr-1he:R
wtcol-0.2-1hR
wtcol2mg-1hrR

mtctri-1heR

mt-cob-2my-1h:R

AFC po ool 2mp R

AFC pe WL

amn

Genes

Showing 0.12 0t 57
Feature
HMPREFO010_01714
MMPREFOOI0_03357
HMPREFOO10_00184
HMPREFOO10_03655
MMPREFOO10_02579
HMPREFOO10_03296
HMPREFOO10_00180
HMPREFOO10_ 01333
HMPREFOO10_01713
MMPREFOO10_01851
HMPREFGO10_0202%

product

RND efMux transporter
amino-ackd N-acety®r
lucerase farmily mono.

conserved hypothetica .

tolA

conserved hypothetica .
xylanase/chitin deacet .

outer membrane kpop
macrolide transporter
rivosomal protedn L31
rossnann fold nuciect

adj.P.val .
b8
4258
14407
1 44e7
1 A4e-7
1 44e7
2.03e-7
20%e-7
2.03e7
237e-7
237e-7

AFC pe.col.2mg.R
1.87
1.14
1.2%
222
23
243
1.60
1.84
2.08
0.41
1.46

FOR caatt 15 D
s kg fC ©
1C vom Ay of
Snow Courts |
Arvct. genes ()
poval color o

Kegg Pathway

Oowmions CSV Search

AFC pe.wt.R
-3.06
-1.33

*2.51
-3.73
.75
*1.96
-2.55%
+3.23
.86
-1.9%

AFC wt.ctril.15..,
290
197
202
278
307
229
244
221
303
145
174

AFC mt.ctrl.1hr.R
33
2.65
2.10
287
316
267
2.38
291
3.25
358
1.80



Deployment : Frontend only

* Do your own DGE analysis, use DGE-Vis to
visualise and explore

— Only JavaScript required
— Create a CSV file of your analysis
— Configure settings.js
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Deployment : Server

* |nstall requirements
— Haskell & Libraries
— R & Libraries

 Compile haskell backend & install

R (edgeR/voom) DGE-Vis — JavaScript

(CoffeeScript)




Technology bingo

Haskell backend
— Hamlet templates

R for analysis
— Voom, Limma & edgeR

CoffeeScript compiling to JavaScript

JavaScript libraries
— D3, jQuery, Bootstrap, SlickGrid



Parallel Coordinates

Expression

AFC wt.ctrl1.15min.R AFC pe.wt.R AFC mt.ctrl.ihr.R AFC pe.col.2mg.R
4- 4




Dynamic Filter Controls

Options

FDR cut-off 0.05

abs log FC 073 | |

FC from Avg @
Show Counts ()
Annot. genes ()

p-val colour @

Kegg Pathway

4»

--- No pathway selected ---



Configuration



ene Table

* Drill down to detailed information
e Search for specific gene
 Download CSV of the filtered genes

Genes

Showing 9.21 of 3799 Download SV Search:

Feature product adj.P.val » AFC pe.col.2mg.R AFC pe.wt.R
HMPREF0010_03182 conserved hypothetical protein 9.35e-6 1.65 7 -2.77
HMPREF0010_00180 xylanase/chitin deacetylase 2.09e-5 1.60 (7 p -1.96
HMPREF0010_03355 conserved hypothetical protein 2.09e-5 2.58 (41 -3.07 (192,173)
HMPREF0010_03357 amino-acid N-acetyltransferase 2.09e-5 1.14 (7 -1.33
HMPREF0010_01712 membrane-fusion protein 2.56e-5 2.01 7 -3.20
HMPREF0010_00593 membrane-fusion protein 3.46e-5 1.31 (77- -0.95
HMPREF0010_00184 luciferase family monooxygenase 3.50e-5 1.25 -1.34
HMPREF0010_02124 lipoprotein releasing system, transme... 4.12e-5 1.11 (2952,36: -2.39
HMPREF0010_00179 biofilm synthesis protein 4.18e-5 52 2,2 -1.81
HMPREF0010_02888 outer membrane lipoprotein carrier p... 4.41e-5 2.30 z / -3.33

HMPREF0010_00614 coenzyme PQQ biosynthesis protein C 5.6%e-5 0.65 (- -1.17



Incorporate a Kegg Pathway

W

ol
ot-D-Glucoze-6P & (8¢ robic decarboxylation)

(-D-Glucos:-6P r_

v

Frocwose and
Manoe: metaboliam f-D-Fructose-1 6Pz

L
[
— X\ Glyceraldehyde-3P
e el —————————
r Cyelic
6 ? glycerate-2 3P2
Glycerolipid 46.1.-
me abolism 5424

?

Q Glyceraw-2 3F2
Ad




Conditions

|cth-rep

GppX-rep
luxS-rep
wt-rep

AFC cdhR-rep
AFC GppX-rep

AFC wt-rep

Genes

Showing 0.9 of 9
Feature
PG_0130
PG_0623
PG_0793
PG_1368
PG_1632
PG_1677
PG_1755
PG_1824
PG_2124

gene
gpm
tpiA

Glycolysis / Gluconeogenesis (23)
x

Expression
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Contact

DGE-Vis: http://www.vicbioinformatics.com/dge-vis/

Source: on GitHub

Email: david.powell@monash.edu

Twitter: @d_r_powell

Blog: http://thunking.drp.id.au/




