(*» ©Oly Alter 2000 =)

(» All Rights Reserved x)

(» SVD Anal ysis of Al pha Factor & CLB2 & CLN3 )

(» Normalize Sel ected Data =)

(» Read Sel ected Data from Sel ect_Data.txt =x)

<< Li near Al gebra” Matri xMani pul ation”;
<< Nunerical Math TrigFit";

<< Graphi cs” Graphics’;

<< Graphics Arrow ;

O f [General ::"spell"T;

(» Define HardDrive x)
name = " Mar zi pan";
(» Al pha Factor & CLB2 & CLN3 )

stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Sel ect _Al pha&C s. txt"];
mat ri X = ReadLi st [stream Word, RecordLists -> True, Nul | Words -> True];
{genes, arrays} =Dinensions[matrix] - {2, 1}

Cl ear [stream];

(4579, 22)

genenanes = TakeRows [
TakeCol uims [matri x, {1, 1}1,
{3, genes +2}1;
arraynanes = TakeCol ums [
TakeRows [matri x, {1, 2}],
{2, arrays +1}7;
mat ri X = TakeCol utms [
TakeRows [matri x, {3, genes +2}],
{2, arrays +1}];
matri x = ToExpression[matri x];

sizes=Flatten][
Tabl e[
Di nensi ons [
Characters|
ToString[arraynanes[[2, a]]l
1
1, {a, 1, arrays}ll;
size = Sort [sizes, OrderedQ[{#2, #1}1&]1[[1]1];
Do
Do[arraynames[[2, a]] = StringJoin[ToString[arraynames[[2, a]]], " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];



(» Exam ne Raw Data =)

(» Cal cul ate Singular Val ue Deconposition x)

correl ation = Dot [Transpose[matrix], matrix]/ (arrays -1);
{ei genexpr essi ons, ei gengenes} = Ei gensystem[correl ation];
ei genexpressions = Sqrt [ (arrays - 1) xei genexpressi ons];
Cl ear [correl ation];
ei gengenes[[4]] = -ei gengenes[[4]];
ei gengenes[[6]] = -ei gengenes[[6]1;
ei gengenes[[7]] = -ei gengenes[[7]11;
ei gengenes[[11]] = -ei gengenes[[11]];
ei genarrays = Dot [ei gengenes, Transpose[natrix]];
Do
ei genarrays[[a]] = eigenarrays[[a]] /eigenexpressions[[a]],
{a, 1, arrays}li;
ei genarrays = Transpose [ei genarrays];
arraycorrel ati ons = Dot [Di agonal Matri x [ei genexpressi ons], ei gengenes];
genecorrel ations = Dot [ei genarrays, Di agonal Matri x [ei genexpressions]];
genecorrel ations = Transpose[genecorrel ations];
fractions = ei genexpressions”2/Sum[ei genexpressions[[a]]l”2, {a, 1, arrays}];
entropy = -N[Sum[fractions[[a]] *xLog[fractions[[a]l]], {a, 1, arrays}] /Log[arrays]];
entropy = N[Round [100 xentropy] /100]

0. 25

(» Create Fractions Bar Charts Displays )

fractions[[2]]

0. 0946134

limt =0.1;
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Cl ear [gridx, franmex, franmey, sizes];
gridx =Table[a, {a, O, limt, N[limt/41}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]]
1
1, {a, 1, 5}11;
Do[
Do[framex[[a]] =StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, 5-sizes[[a]]l}],
{a, 1, 5}1;
framex = Tabl e[{gridx[[a]], framex[[a]]}, {a, 1, 5}1;
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 5}1;
framey = Table[{a+1, arrays-a-7}, {a, 0, 15-2}7];
table =Tabl e[fractions[[arrays -a]], {a, 7, arrays -2}1];
g =BarChart [
t abl e,
Bar Ori entation -> Hori zont al
Pl ot Range -> {{0, limt %1. 0001}, {0.5, 15-1+0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FraneLabel -> {None, None, None, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, ¢ +1.75}, {0, 0}, {0, 1}71;
gl = Show[g,
Aspect Rati o -> 1. 25,
Pl ot Range -> Al |,
Di spl ayFunction ->ldentity];
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gridx = Table[a, {a, 0, 1, 0.2}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]]

1

1, {a, 1, 6}11;

Dol

Do[framex[[a]] =StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]],
framex[[a]l}, {a, 1, 6}1;
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 6}1;
framey = Table[{a+1, arrays -a}, {a, O, arrays -1}1];
| abel x = Col utTmFor m[
{" (b) Ei genexpression Fraction", StringJoin["d = ", ToString[entropy]], " "}, Center];
g =BarChart [
Tabl e[fractions[[arrays -a]], {a, 0, arrays -1}],
Bar Ori entation -> Hori zont al
Pl ot Range -> {{0, 1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranelLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1 ->
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I[I11, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
g2 = Show[{g,
G aphi cs[{RGBCol or [1, 1, 0.8], Rectangle[{0.1, 0.6}, {0.98, 20.6}1}1,
G aphi cs[{Rectangl e[{0.1, 0.6}, {0.98, 20.63}, gl]}1},
AspectRati o -> 1. 35,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];
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(» Create Eigengenes 2D Red & Green Raster Display =)

contrast =3.5;
di spl ayi ng = Tabl e[
I f [contrast xeigengenes[[i, j]1] >0,
I f [contrast xeigengenes[[i, j]1] <1, {contrast xeigengenes[[i, j]11, 0}, {1, 0}1,
I f [contrast xeigengenes[[i, j1] >-1, {0, -contrast xeigengenes[[i, j11}, {0, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Table[{a-0.5, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1];
| abel y =" Ei gengenes";
| abel x = Col umForm[ {" (a) Arrays", " ", " "3}, Center];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [
displaying[[i, j, 111, displaying[[i, j, 211, O
1,
{i, arrays, 1, -1}, {j, 1, arrays}
111,
AspectRatio -> 1, Frane -> True,
FrameTi cks -> {None, framey, franmex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glri, 211=9I[I11, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b-3, c}, {0, 0}, {0, 1}1;
glr1, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}1 ->
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I[I11, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
gl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];

(» Create Sel ected Ei gengenes G aph Display =)

ei gengenesl = Chop[Tri gFit [ei gengenes[[1]], 2, {x, arrays -1}], 0.05]

ei gengenes4 = Chop[TrigFit [Drop[Drop[ei gengenes[[4]1]1, {19, 22}]1, {1311, 2, {x -1, arrays -5}], 0.05]
ei gengenes5 = Chop[TrigFit [Drop[Drop[ei gengenes[[5]11, {19, 2231, {1}1, 2, {x -1, arrays -5}]1, 0.05]
ei gengenes6 = Chop[Tri gFit [Drop[Drop[ei gengenes[[6]1], {19, 22}1, {1}1, 2, {x-1, arrays-5}], 0.1]

-0. 211007
0.0904703 Sin[ -2 7 (-1 +x)]
: 17
0 13624Sin[in<_1+x)} +0 1519725in[in<_1+x)}
: 17 : 17
2 A

0. 134031 Cos | 7 (-1+x)]+0.121332 Cos | 7(-1+x) |

17 17
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ei gengenes? = Chop [TrigFit [Drop[Drop[ei gengenes[[7]1], {19, 22}],
ei gengenes9 = Chop [TrigFit [Drop[Drop[ei gengenes[[9]1], {19, 22}],
ei gengenesl1l = Chop[TrigFit [Drop[Drop[ei gengenes[[11]], {19, 22}],

0. 0788436 Cos | 127 (-1+x)] +0.0901957 Sin| 147 (-1+x) ]
4 . 2
o.195534<:os[ﬁ (- 1+x)}_0.156998|n[ﬁn<_1+x)}
. 2 . 4
-0. 172737S|n[ﬁ 7 (-1+x)]+0. 179714s|n[ﬁn<_1+x)}

| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a -1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[1, al]l}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordinates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Gaphi cs [{RGBCol or [1, 0, 0], PointSi ze[0.022], points}],
G aphi cs[{RGBCol or [1, O, O], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glri, 211=9I[I11, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}7;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
pl = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(c) Arrays
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| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[2, al]}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Gr aphi cs [ {RGBCol or [0, 0, 1], PointSi ze[0.022], points}],
G aphi cs[{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{0, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
grri, 211 =9II1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
grli, 211 =9IlI1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}]1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
grri, 211 =9IlI1, 211 /.

Text[a_, {b_, c_}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p2 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(c) Arrays
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| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[3, all}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Graphi cs [ {RGBCol or [0, 0.5, 0], PointSize[0.022], points}],
G aphi cs [{RGBCol or [0, 0.5, 0], line}1},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, franmey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
grli, 211 =9IlI1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
grli, 211 =9IlI1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}]1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
grri, 211 =9IlI1, 211 /.

Text[a_, {b_, c_}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p3 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(c) Arrays
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graph = Pl ot [
ei gengenes4,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (d) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[4, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], PointSi ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}],
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I11, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p4 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(d) Arrays
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graph = Pl ot [
ei gengenes?,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (d) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[7, all}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Gr aphi cs [ {RGBCol or [0, 0, 1], PointSi ze[0. 022], points}],
G aphi cs[{RGBCol or [0, O, 1], line}],
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I11, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p7 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(d) Arrays
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graph = Pl ot [
ei gengenes5,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[5, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], PointSi ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}],
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I11, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p5 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(e) Arrays
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| abel x = Col umForm[ {" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1}
coordi nates = Tabl e[{a-1, eigengenes[[8, all}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]l]], {a, 1, arrays}];
l'ine = Li ne[coordinates]
g = Show[
{Graphi cs [{RGBCol or [0, 0, 1], PointSi ze[0.022], points}]
G aphi cs[{RGBCol or [0, O, 1], line}]},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLines -> {{{17.5, RGBCol or [0, O, 0]}, {19.5, RGBCol or [0, O, 01}}, {{O, RGBCol or [0, O, 01}}},
FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05}
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9[I1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1 ->
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p8 = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al | 1;

(e) Arrays
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graph = Pl ot [
ei gengenes11,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [0, 0.5, 0], Dashing[{0.03, 0.02}]},
Di spl ayFunction ->Identity];
| abel x = Col umForm[ {" (e) Arrays"}, Center];
| abel y = Col umForm[{" ", " "}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[11, al]}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Gaphi cs [ {RGBCol or [0, 0.5, 0], PointSize[0.022], points}],
G aphi cs[{RGBCol or [0, 0.5, 0], line}],
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I11, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
pll = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(e) Arrays
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graph = Pl ot [
ei gengenes6,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (f) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[6, a]l]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], PointSi ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}],
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I11, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p6 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(f) Arrays
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graph = Pl ot [
ei gengenes9,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (f) Arrays"}, Center];
| abel y = Col umForm[{" ", " "3}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[9, all}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Gr aphi cs [ {RGBCol or [0, 0, 1], PointSi ze[0. 022], points}],
G aphi cs[{RGBCol or [0, O, 1], line}],
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I11, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p9 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(f) Arrays
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(» Display Sel ected Ei gengenes x)

g3 = Show[ {p3, p2, pl},

Di spl ayFunction ->Identity];
g4 = Show[ {p7, p4},

Di spl ayFunction ->Identity];
g5 = Show[ {pll, p8, p5},

Di spl ayFunction ->Identity];
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(» Display Eigengenes, Fractions and Sel ected Ei gengenes =x)

Show[G aphi csArray[{gl, 92, g3}],
G aphi csSpaci ng -> -0. 27;

(a) Arrays (b) Ei genexpression Fraction (c) Arrays
d = 0.25
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Show[G aphi csArray[{g4, g5, g6}],
G aphi csSpaci ng -> -0. 157;
(d)y Arrays (e) Arrays (f) Arrays
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(» and Renpve the Additive Constant =)

(» Reconstruct Data Wthout Additive Constant =)

ei genexpressions[[1]]
ei genexpressions[[2]]
ei genexpressions[[3]]
ei genexpressions[[10]] = O;
Do [ei genexpressions[[a]] =0,

{a, 12, arrays}];
matri x = Dot [ei genarrays, Di agonal Matri x [ei genexpressi ons], ei gengenes];

0
0
0
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(» Renove the Multiplicative Constant =)

(» Cal cul ate Singular Val ue Deconposition x)

nornal i zation = Log[matri x"2];
correl ation = Dot [Transpose[nornal i zati on], normalization]/ (arrays -1);
{ei genexpr essi ons, ei gengenes} = Ei gensystem[correl ation];
ei genexpressions = Sqrt [(arrays - 1) xei genexpressi ons];
Cl ear [correl ation];
ei gengenes[[2]] = -ei gengenes[[2]];
ei genarrays = Dot [ei gengenes, Transpose[normalization]];
Do
ei genarrays[[a]] = eigenarrays[[a]] /eigenexpressions[[a]],
{a, 1, arrays}li;
ei genarrays = Transpose [ei genarrays];
fractions = ei genexpressions”2/Sum[ei genexpressions[[a]]l"2, {a, 1, arrays}];
entropy = -N[Sum[fractions[[a]] *xLog[fractions[[a]l]], {a, 1, arrays}] /Log[arrays]];
entropy = N[Round [100 xent ropy] /100]

0.22

(» Create Fractions Bar Charts Displays )

fractions[[2]]

0. 0128277
limt =0.016;

Cl ear [gridx, franmex, franmey, sizes];
gridx =Table[a, {a, O, limt, N[limt/4]1}];
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]]
1
1, {a, 1, 5}11;
Do[
Do[framex[[a]] =StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, 5-sizes[[a]]}],
{a, 1, 5}1;
framex = Tabl e[{gridx[[a]], framex[[a]]}, {a, 1, 5}1;
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 5}1;
framey = Table[{a+1, arrays-a-7}, {a, 0, 15-2}];
table =Tabl e[fractions[[arrays -a]], {a, 7, arrays -2}];
g =BarChart [
t abl e,
Bar Ori entation -> Hori zontal,
Pl ot Range -> {{0, limt %1. 0001}, {0.5, 15-1+0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranelLabel -> {None, None, None, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | G aphi cs[g];
glri, 211=9I[I1, 211 /.
Text[a_, {b_, c_}, {0., -1.3}] ->
Text [a, {b, ¢ +1.75}, {0, 0}, {0, 1}71;
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gl = Show[g,
AspectRati o -> 1. 25,
Pl ot Range -> Al |,
Di spl ayFunction ->Identity];

gridx = Table[a, {a, 0, 1, 0.2}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franmex[[a]]]

1

1, {a, 1, 6}11;

Do[

Do[framex[[a]] =StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]],
framex[[a]l}, {a, 1, 6}1;
gridx = Tabl e[{gridx[[a]], RG&BCol or [0, O, 01}, {a, 1, 6}1;
framey = Table[{a+1, arrays -a}, {a, O, arrays -1}1];
| abel x = Col utTmFor m[
{" (b) Ei genexpression Fraction", StringJoin["d = ", ToString[entropy]], " "}, Center];
g =BarChart [
Tabl e[fractions[[arrays -a]], {a, 0, arrays -1}],
Bar Ori entation -> Hori zont al
Pl ot Range -> {{0, 1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranmelLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glri, 211=9I[I11, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}1 ->
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I[I11, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
g2 = Show[{g,
G aphi cs[{RGBCol or [1, 1, 0.8], Rectangle[{0.1, 0.6}, {0.98, 20.6}1}1,
G aphi cs[{Rectangl e[{0.1, 0.6}, {0.98, 20.63}, gl]}1},
Aspect Rati o -> 1. 35,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];
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Ei gengenes

(» Create Eigengenes 2D Red & Green Raster Display =)

contrast =3.5;
di spl ayi ng = Tabl e[
I f [contrast xeigengenes[[i, j]1] >0,

I f [contrast xeigengenes[[i, j]1] <1, {contrast xeigengenes[[i, j]11, 0}, {1, 0}1,
I f [contrast xeigengenes[[i, j1] >-1, {0, -contrast xeigengenes[[i, j11}, {0, 1}11,

{i, 1, arrays}, {j, 1, arrays}];
framex = Table[{a-0.5, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1];
| abel y =" Ei gengenes";
| abel x = Col umForm[ {" (a) Arrays", " ", " "3}, Center];
g = Show[

G aphi cs [
Raster Array [
Tabl e[
RGBCol or [
displaying[[i, j, 111, displaying[[i, j, 211, O
1,
{i, arrays, 1, -1}, {j, 1, arrays}
111,
AspectRatio -> 1, Frane -> True,
FrameTi cks -> {None, framey, franmex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glri, 211=9I[I11, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-3, c}, {0, 0}, {0, 1}1;
glr1, 211=9I[I1, 211 /.

Text [l abel x, {b_, ¢c_}, {0., -1.3}] ->

Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I[I11, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
gl = Show[g,

Aspect Rati o -> 1. 05,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];

(» Display Both Ei gengenes & Fractions =)

Show[G aphi csArray[{gl, 92}],
G aphi csSpaci ng -> -0. 1257;

(a) Arrays (b) Ei genexpression Fraction
d = 0.22
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(» Reconstruct the Data Wthout Miltiplicative Constant =x)

ei genexpressions[[1]] =0;

normal i zati on = Dot [ei genarrays, Di agonal Matri x [ei genexpressi ons], ei gengenes];
normal i zati on = Sqrt [Exp[nor mal i zati on]];

matrix =Sign[matrix];

matri x = N[matri x »normal i zati on];

Cl ear [nornal i zation];

(» Exam ne Nornalized Data =)

(» Cal cul ate Singular Val ue Deconposition x)

correl ation = Dot [Transpose[matrix], matrix] / (arrays -1);
{ei genexpr essi ons, ei gengenes} = Ei gensystem[correl ation];
ei genexpressions = Sqrt [ (arrays - 1) xei genexpressi ons];
Cl ear [correl ation];
ei gengenes[[1]] = -ei gengenes[[1]1];
ei gengenes[[3]] = -ei gengenes[[3]11];
ei genarrays = Dot [ei gengenes, Transpose[natrix]];
Do
ei genarrays[[a]] = eigenarrays[[a]] /eigenexpressions[[a]],
{a, 1, arrays}li;
ei genarrays = Transpose [ei genarrays];
arraycorrel ati ons = Dot [Di agonal Matri x [ei genexpressi ons], ei gengenes];
genecorrel ations = Dot [ei genarrays, Di agonal Matri x [ei genexpressions]];
genecorrel ations = Transpose[genecorrel ations];
fractions = ei genexpressions”2/Sum[ei genexpressions[[a]]l”2, {a, 1, arrays}];
entropy = -N[Sum[fractions[[a]] *xLog[fractions[[a]l]], {a, 1, arrays}] /Log[arrays]];
entropy = N[Round [100 xentropy] /100]

0. 62

(» Create Fractions Bar Charts Displays )

fractions[[1]]

0. 225307

limt =0.25;
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Cl ear [gridx, franmex, franmey, sizes];
gridx =Table[a, {a, O, limt, N[limt/5]1}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franex[[a]]]

1

1, {a, 1, 6}11;

Do[

Do[framex[[a]] =StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]]}, {a, 1, 6}];
framey = Table[{a+1, arrays -a}, {a, O, arrays -1}];
| abel x = Col utTmFor m[
{" (b) Ei genexpression Fraction", StringJoin["d = ", ToString[entropy]], " "}, Center];
g =BarChart [
Tabl e[fractions[[arrays -a]], {a, O, arrays -1}],
Bar Ori entation -> Hori zontal,
Pl ot Range -> {{0, limt %1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranelLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | G aphi cs[g];
glri, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1 ->
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
g2 = Show[g,
Aspect Rati o -> 1. 35,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];
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(» Create Eigengenes 2D Red & Green Raster Display =)

contrast =3.5;
di spl ayi ng = Tabl e[
I f [contrast xeigengenes[[i, j]1] >0,
I f [contrast xeigengenes[[i, j]1] <1, {contrast xeigengenes[[i, j]11, 0}, {1, 0}1,
I f [contrast xeigengenes[[i, j1] >-1, {0, -contrast xeigengenes[[i, j11}, {0, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Table[{a-0.5, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1];
| abel y =" Ei gengenes";
| abel x = Col umForm[ {" (a) Arrays", " ", " "3}, Center];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [
displaying[[i, j, 111, displaying[[i, j, 211, O
1,
{i, arrays, 1, -1}, {j, 1, arrays}
111,
AspectRatio -> 1, Frane -> True,
FrameTi cks -> {None, framey, franmex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glri, 211=9I[I11, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b-3, c}, {0, 0}, {0, 1}1;
glr1, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}1 ->
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I[I11, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
gl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];

(» Create Sel ected Ei gengenes G aph Display =)

ei gengenesl = Chop[TrigFit [Drop[Drop[ei gengenes[[1]1], {19, 22}1, {1}1, 2, {x-1, arrays -5}], 0.1]
ei gengenes2 = Chop[Tri gFit [Drop[Drop[ei gengenes[[2]], {19, 22}1, {1}1, 2, {x-1, arrays -5}], 0.1]
ei gengenes3 = Chop[Tri gFit [Drop[Drop[ei gengenes[[3]1]1, {19, 22}1, {1}1, 2, {x-1, arrays-5}], 0.1]

4

0.156573Sin[%n<_1+x)]+o.2459193in[ﬁn<_1+x)}
4 . 2
O.268897Cos[ﬁ7r(—l+x)]—0. 1012265|n[ﬁn<_1+x)}
-0 112311cOs[in<_1+x)} -0 237957Sin[in<_1+x)} +0 1640165in[in<_1+x>}
. 17 . 17 . 17

eigengenesl =0.34xSin[4*Pi » (x-1)/17] +0.24%xSin[2xPi » (x -1) /177;
ei gengenes2=0.34xCos[4*Pi » (x-1) /171 -0.24%xSin[2*Pi » (x-1) /177;
eigengenes3 =0.34xSin[4*Pi » (x-1)/17-Pi /4] -0.24%Sin[2%xPi » (x-1) /17];
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graph = Pl ot [
ei gengenesl,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[1, al]l}, {a, 1, arrays}l];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show[
{Graphi cs [{RGBCol or [1, 0, 0], PointSi ze[0. 022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}],
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I11, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
pl = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(c) Arrays
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graph = Pl ot [
ei gengenes?2
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center]
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[2, a]]}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
l'i ne = Li ne[coordinat es]
g = Show[
{Gaphi cs [{RGBCol or [0, 0, 1], Poi nt Si ze[0.022], points}]
G aphi cs[{RGBCol or [0, O, 1], line}],
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLines -> {{{17.5, RGBCol or [0, O, 0]}, {19.5, RGBCol or [0, O, 01}}, {{O, RGBCol or [0, O, 01}}},
FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05}, DisplayFunction->Ildentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glr1, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}1 ->
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p2 = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al | 1;

(c) Arrays
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graph = Pl ot [
ei gengenes3
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [0, 0.5, 0], Dashing[{0.03, 0.02}]},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center]
framex = Table[{a -1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[3, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]l]], {a, 1, arrays}];
l'ine = Line[coordinates]
g = Show[
{Gr aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.022], points}]
G aphi cs [ {RGBCol or [0, 0.5, 0], line}]
graphj},
Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
GidLines -> {{{17.5, RGBCol or [0, O, 0]}, {19.5, RGBCol or [0, O, 01}}, {{0O, RGBCol or [0, O, 01}}},
FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-1. 05, 1. 05}, DisplayFunction->Ildentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}1 ->
Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 0}1;
glri, 211=9I[I11, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p3 = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al | 1;

(c) Arrays
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(» Display Sel ected Ei gengenes x)

93 = Show[{p3, p2, pl},
Di spl ayFunction ->Identity];
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(» Create Formul as Display =)

pl = Show[Gr aphi cs [{RGBOOI or [1, 0, 0], Text [

Aspect Rati o -> 120/ 750,
Pl ot Range -> {{0, 750}, {-1.55, 1.55}}];

p2 = Show[Gr aphi cs [{RGBCOI or [0, 0, 1], Text [

Aspect Rati o -> 120/ 750,
Pl ot Range -> {{0, 750}, {-1.55, 1.55}}];

p3 = Show[Gr aphi cs [{RGBCOI or [0, 0.5, 0], Text [

Aspect Rati o -> 120/ 750,
Pl ot Range -> {{0, 750}, {-1.55, 1.55}}];

2 4 7
1’-—-sm(
T

sSin
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4 nt

1 2 nt
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)", {605, 1}]}].

. 4 nt 1 . 2 nt
Sin(—4—)+, [ Fsin(=F—

t
= )", {605, 0}]}],
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(» Display Eigengenes, Fractions, Selected Ei gengenes and Formul as x)
Show[Gr aphi csArray [{gl, g2, g3}1,

G aphi csSpaci ng -> -0. 27;

(a) Arrays (b) Ei genexpression Fraction
d = 0.62
EEEEEEE
EEEEEEEEEEEEGIOOoO
£ B —00LONIOX OO <000 o T} T}
ON~—AISLXONN0000—+—+ | | | | o — — N N
L LT aNeNoam . . . . .
T (3 (3 (3 (5 (6 (6 (B (B B B B B B BB BT o o o o o

Ei gengenes
Expressi on Leve

N OO0~ UTRLWNF OO~ U™ WNF 0

NN RIS

Show[{pl, p2, p3},
Aspect Rati o -> 120/ 750,
Pl ot Range -> {{0, 750},

{-1.55, 1.55}}1;

(c) Arrays
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(» Rotate Eigengenes & Eigenarrays in Degenerate Subspace x)
(» Degenerate Subspace Assunption =)

ei genexpression =
Sgrt [ei genexpressions[[1]1]1”2 +ei genexpressi ons[[2]]”2 +eigenexpressions[[3]1]17"2]/Sqrt [3];
ei genexpressions[[1]] = ei genexpr essi on;
ei genexpressi ons[[2]] = ei genexpr essi on;
ei genexpressi ons[[3]] = ei genexpr essi on;
Cl ear [ei genexpression];

fractions = ei genexpressions”2/Sum[ei genexpressions[[a]]l"2, {a, 1, arrays}];
(» First Rotation =)
ei genarrays = Transpose [ei genarrays];

C ear [X];
X =X /. NSolve[
(X »eigengenes[[2, 20]] +Sqrt [1 -x"2] xei gengenes[[1, 20]]) -
(X xeigengenes[[2, 21]] +Sqrt [1 -x"2] xei gengenes[[1, 21]1]) ==0, x][[1]]

0. 869386

ei gengenesl = Tabl e[ei gengenes[[1, a]], {a, 1, arrays}l];

ei gengenes?2 = Tabl e[ei gengenes[[2, a]], {a, 1, arrays}];

ei gengenes[[2]] = X xei gengenes2 + Sqrt [1 - X" 2] = ei gengenesl;

ei gengenes[[1]] = -Sqrt [1 -x"2] xei gengenes2 + X xei gengenesl;

Cl ear [ei gengenesl, ei gengenes2];

ei genarraysl = Tabl e[ei genarrays[[1, al], {a, 1, genes}];

ei genarrays2 = Tabl e[ei genarrays[[2, a]], {a, 1, genes}];
eigenarrays[[2]] = Xxeigenarrays2 +Sgrt [1 - x"2] xei genarraysl,
eigenarrays[[1]] = -Sqrt [1 -X”"2] xei genarrays2 + X xei genarraysl;
Cl ear [x, ei genarraysl, eigenarrays?];

(» Second Rotation =)

C ear [X];
X =X /. NSol ve[
(x »eigengenes[[1, 20]] +Sqrt [1-x"2] xei gengenes[[3, 20]]) -
(x xeigengenes[[1, 21]] +Sqrt [1-x"2] xei gengenes[[3, 21]1]) ==0, x][[1]]

-0. 735103

ei gengenesl = Tabl e[ei gengenes[[1, al], {a, 1, arrays}l];

ei gengenes3 = Tabl e[ei gengenes[[3, all, {a, 1, arrays}l];

ei gengenes[[1]] =Sqrt [1 -x”"2] xei gengenesl - X xei gengeness3;

ei gengenes[[3]] = -x xei gengenesl - Sqrt [1 - x"2] xei gengenes3;

Cl ear [ei gengenesl, ei gengenes3];

ei genarraysl = Tabl e[ei genarrays[[1, al], {a, 1, genes}];

ei genarrays3 = Tabl e[ei genarrays[[3, al], {a, 1, genes}];
eigenarrays[[1]] =Sqgrt [1-Xx"2] xei genarraysl - x xei genarrays3;
eigenarrays[[3]] = -xxeigenarraysl -Sgrt [1-x”"2] xei genarrays3;
Cl ear [x, ei genarraysl, ei genarrays3];

ei genarrays = Transpose [ei genarrays];

Alpha& Cls.nb

p. 28



(» Create Fractions Bar Charts Displays =)

fractions[[1]]

0. 197346
limt =0.25;

Cl ear [gridx, franmex, franmey, sizes];
gridx =Table[a, {a, O, limt, N[limt/5]1}1;
framex = gridx;
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
ToString[franmex[[a]]]

1

1, {a, 1, 6}11;

Do[

Do[framex[[a]] =StringJoin[ToString[framex[[a]l]l], " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, 6}1;

framex = Tabl e[{gridx[[a]], framex[[a]]}, {a, 1, 6}];
framey = Table[{a+1, arrays -a}, {a, O, arrays -1}1];
| abel x = Col utTmFor m[
{" (b) Ei genexpression Fraction", StringJoin["d = ", ToString[entropy]], " "}, Center];
g =BarChart [
Tabl e[fractions[[arrays -a]], {a, O, arrays -1}],
Bar Ori entation -> Hori zont al
Pl ot Range -> {{0, linmt %1.0001}, {0.5, arrays +0.5}},
AspectRatio -> 1,
Axes -> Fal se,
Frame -> True,
FrameTi cks -> {None, framey, franex, None},
FranelLabel -> {None, None, | abel x, None},
GridLi nes -> {gri dx, None},
Di spl ayFunction ->Identity];
g = Ful | G aphi cs[g];
glri, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}]1 ->
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
g2 = Show[g,
Aspect Rati o -> 1. 35,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];

Alpha&Cls.nb p. 29



(» Create Eigengenes 2D Red & Green Raster Display =)

contrast =3.5;
di spl ayi ng = Tabl e[
I f [contrast xeigengenes[[i, j]1] >0,
I f [contrast xeigengenes[[i, j]1] <1, {contrast xeigengenes[[i, j]11, 0}, {1, 0}1,
I f [contrast xeigengenes[[i, j1] >-1, {0, -contrast xeigengenes[[i, j11}, {0, 1}11,
{i, 1, arrays}, {j, 1, arrays}];
framex = Table[{a-0.5, arraynanes[[2, a]]}, {a, 1, arrays}];
framey = Table[{a+1-0.5, arrays -a}, {a, 0, arrays -1}1];
| abel y =" Ei gengenes";
| abel x = Col umForm[ {" (a) Arrays", " ", " "3}, Center];
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [
displaying[[i, j, 111, displaying[[i, j, 211, O
1,
{i, arrays, 1, -1}, {j, 1, arrays}
111,
AspectRatio -> 1, Frane -> True,
FrameTi cks -> {None, framey, franmex, None},
FrameLabel -> {None, | abely, | abel x, None},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glri, 211=9I[I11, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b-3, c}, {0, 0}, {0, 1}1;
glr1, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}1 ->
Text [l abel x, {b, ¢ +3}, {0, -1}, {1, 0}1;
glri, 211=9I[I11, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, c+2.7}, {0, 0}, {0, 1}1;
gl = Show[g,
Aspect Rati o -> 1. 05,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];

(» Create Sel ected Ei gengenes G aph Display =)

ei gengenesl = Chop[TrigFit [Drop[Drop[ei gengenes[[1]1], {19, 22}1, {1}1, 2, {x-1, arrays -5}], 0.1]
ei gengenes2 = Chop[Tri gFit [Drop[Drop[ei gengenes[[2]], {19, 22}1, {1}1, 2, {x-1, arrays -5}], 0.1]
ei gengenes3 = Chop[Tri gFit [Drop[Drop[ei gengenes[[3]1]1, {19, 22}1, {1}1, 2, {x-1, arrays-5}], 0.1]

4

-0. 18596005[ﬁn (-1+x)] +0.233424 Si n[l“_7n (-1+x) |
4 ! 4

0. 22261Cos[ﬁ7r (-1+x)] +0.204797 Si n[ﬁn (-1+x) |
2 ! 2

0. 100832005[ﬁ7r (-1+x) ] +0.298157 Si n[ﬁn (-1+x) |

ei gengenesl =0.34%xSin[4%xPi » (x-1) /17 -Pi /47;
ei gengenes2 =0.34%xCos[4*Pi » (x-1) /17 -Pi /47;
eigengenes3 =0.34xSin[2xPi » (x-1) /17 +Pi /8];
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graph = Pl ot [
ei gengenesl,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [1, 0, 0], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[1, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show|
{G aphi cs [{RGBCol or [1, 0, 0], PointSize[0.022], points}],
G aphi cs[{RGBCol or [1, 0, 0], line}],
graph,

dnt ®.. g 0.93]1}1}

2
G aphi cs[{RGBOoI or [1, 0, 0], Text [ -_i_—si n( "7

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-0. 85, 1. 15},
Di spl ayFuncti on -> | denti ty];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glr1, 211=9I[I1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}71;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
pl = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(c) Arrays
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graph = Pl ot [
ei gengenes2,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [0, 0, 1], Dashi ng[{0.03, 0.02}1},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a-1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[2, a]]}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordi nates[[a]l]], {a, 1, arrays}];
line=Line[coordi nates];
g = Show|
{G aphi cs [{RGBCol or [0, O, 1], PointSize[0.022], points}],
G aphi cs[{RGBCol or [0, O, 1], line}],
graph,

I Ty g8, -0.63]}])

2
G aphi cs[{RGBOoI or [0, 0, 1], Text [ -_i_—cos( =7

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-0. 85, 1. 15},
Di spl ayFuncti on -> | denti ty];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glr1, 211=9I[I1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}71;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p2 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(c) Arrays
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graph = Pl ot [
ei gengeness3,
{x, 1, arrays -5},
Pl ot Styl e -> {RGBCol or [0, 0.5, 0], Dashing[{0.03, 0.02}]},
Di spl ayFunction ->Identity];
| abel x = Col umForm[{" (c) Arrays"}, Center];
| abel y = Col umForm[{" ", "Expression Level"}, Center];
framex = Table[{a -1, arraynanes[[2, a]l}, {a, 1, arrays}];
framey = {-1, -0.5, 0, 0.5, 1};
coordi nates = Tabl e[{a -1, eigengenes[[3, al]l}, {a, 1, arrays}];
poi nts = Tabl e[Poi nt [coordinates[[a]l]], {a, 1, arrays}];
l'ine=Line[coordi nates];
g = Show|
{G aphi cs [{RGBCol or [0, 0.5, 0], PointSize[0.022], points}],
G aphi cs[{RGBCol or [0, 0.5, 0], line}],
graph,

. 2 . 2nat w
G aphi cs[{RGBOoI or [0, 0.5, 0], Text [ -_i_—sm( +-é-)", {8, 0. 55}]}]},

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},

GidLines -> {{{17.5, RGBCol or [0, 0, 0]}, {19.5, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 0]}}},

FrameTi cks -> {None, framey, franmex, None},
Pl ot Range -> {-0. 85, 1. 15},
Di spl ayFunction -> | denti ty];
g = Ful | Graphi cs[g];
glr1, 211=9I[I1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b-5.4, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +0.625}, {0, -1}, {1, 03}71;
glri, 211=9I[I1, 211 /.

Text [a_, {b_, c_3}, {0., -1.3}] ->

Text [a, {b, ¢ +0.25}, {0, 0}, {0, 1}71;
p3 = Show[g,

Aspect Rati o -> 1. 05,

Pl ot Range -> Al | 1;

(c) Arrays
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(» Display Sel ected Ei gengenes x)

93 = Show[{p3, p2, pl},
Di spl ayFunction ->Identity];
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(» Display Eigengenes, Fractions and Sel ected Ei gengenes =x)

Show[G aphi csArray[{gl, 92, g3}],
G aphi csSpaci ng -> -0. 27;

(a) Arrays (b) Ei genexpression Fraction (c) Arrays
d = 0.62
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(» Reconstruct Data Wth Rotated Ei gengenes and Ei genarrays =)

matri x = Dot [ei genarrays, Di agonal Matri x [ei genexpressi ons], ei gengenes];
arraycorrel ati ons = Dot [Di agonal Matri x [ei genexpressi ons], ei gengenes];
genecorrel ations = Dot [ei genarrays, Di agonal Matri x [ei genexpressions]];
genecorrel ations = Transpose[genecorrel ations];

(» Create Paraneter G aphs of Arrays According to Projections on Eigenarrays =)

| abel x = Col umForm[{"Array Correlation with |a;)"}, Center];
| abely = Col umForm[{"Array Correlation with |a;)"}, Center];
matrix = Transpose[natri x];
coordi nates = Tabl e[
{arraycorrelations[[2, a]]/Sqrt [Dot [matrix[[a]], matrix[[al]l]l],
arraycorrelations[[1, al]/Sqrt [Dot [matrix[[a]l]l, matrix[[al]l]1]1},
{a, 1, arrays}l];
matrix = Transpose[natri x];
poi nt sO = Poi nt [coordinates[[1]]];
poi nts1 = {Poi nt [coordi nates[[2]]], Point [coordi nates[[10]]], Point [coordi nates[[11]]]1};
poi nt s2 = {Poi nt [coordi nates[[3]]], Point [coordi nates[[4]]], Point [coordinates[[12]]],
Poi nt [coordi nates[[13]]1], Point [coordinates[[21]]], Poi nt [coordi nates[[22]]1]};
poi nt s3 = {Poi nt [coordi nates[[5]]], Point [coordi nates[[6]]], Point [coordi nates[[14]]],
Poi nt [coordi nates[[15]11};
poi nt s4 = {Poi nt [coordi nates[[7]]], Point [coordinates[[16]]], Point [coordi nates[[19]]],
Poi nt [coordi nates[[20]11};
poi nt s5 = {Poi nt [coordi nates[[8]]], Point [coordi nates[[9]]], Point [coordinates[[17]]],
Poi nt [coordi nates[[18]11};
t ext coor di nat es = coor di nat es;
Do[textcoordinates[[a, 1]] =
| f [textcoordinates[[a, 1]] >0, textcoordinates[[a, 1]] +0.085, textcoordi nates[[a, 1]] - 0. 085],
{a, 1, 911;
Do[textcoordinates[[a, 1]] =
| f [textcoordinates[[a, 1]] >0, textcoordi nates[[a, 1]] +0.11, textcoordi nates[[a, 1]] -0. 117,
{a, 10, arrays}];
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textcoordi nates[[3]] =textcoordinates[[3]] + {0, 0.02};
textcoordi nates[[10]] =textcoordi nates[[10]] + {-0. 22, -0.04};
textcoordi nates[[12]] =textcoordi nates[[12]] + {-0. 22, -0.04};
textcoordi nates[[15]] =textcoordi nates[[15]] + {0, -0.08};
textcoordinates[[17]] =textcoordinates[[17]] + {0.1, -0.1};
texts = Tabl e[Text [a, textcoordi nates[[a]l]l], {a, 1, arrays}];
zerophase = N[ArcTan[arraycorrel ations[[1, 2]]/ (arraycorrelations[[2, 2]11)11;
radius = Sqrt [coordinates[[2, 1]1]1"2 +coordinates[[2, 2]1]1"2];
p = Show([{
G aphi cs [ {RGBCol or [0, 0, 0], PointSi ze[0.035], points0}],
G aphi cs[{RGBCol or [1, 1, 0], PointSi ze[0.035], pointsl}],
G aphi cs [ {RGBCol or [0, 0.5, 0], PointSize[0.035], points2}],
G aphi cs [ {RGBCol or [0, 0, 1], PointSi ze[0.035], poi nts3}],
G aphi cs[{RGBCol or [1, 0, 0], Poi ntSi ze[0.035], poi nts4}],
G aphi cs[{RGBCol or [1, 0.5, 0], Poi ntSi ze[0.035], poi nts5}1],
G aphi cs[{RGBCol or [1, 0.5, 0], Text ["&Q2/M', {-0.6, -0.95}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Text ["M/GL", {0.875, -0.775}1}1,
G aphi cs[{RGBCol or [1, 0, 0], Text ["S/&X", {-0.875, -0.75}1}1,
G aphi cs[{RGBCol or [0, O, 1], Text ["S", {-0.8, 0.8}1}1,
G aphi cs[{RGBCol or [0, 0.5, 0], Text ["GL", {0.55, 0.95}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Text [" (a)", {-0.9, 0.95}1}1,
G aphi cs[texts],
G aphi cs [ {RGBCol or [0, 0, 0], Arrow[{0.675, -0.875}, {0.04, -0.395},
HeadCenter -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [ {RGBCol or [0, 0, O], Text ["CLB2", {0.75, -0.95}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Arrow[{0. 665, 0.8}, {0.03, 0.325},
HeadCent er -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Text ["CLN3", {0.85, 0.8}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Circle[{0, 0}, 0.5, {0.5%xPi, 1.5%xPi }1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Circle[{0, 0}, 11}1,
G aphi cs [{RGBCol or [0, O, 0], Circle[{0O, O}, radius, {zerophase, 0}]1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Arrow]
{radi us * Cos[-0.05], radius *Sin[-0.05]}, {radius =Cos[0], radius*=Sin[0]},
HeadCent er -> 0.5, HeadLength -> 0. 035, HeadWdth -> 0. 75]1}1,
G aphi cs[{RGBCol or [0, O, O], Circle[{0O, O}, 0.925, {zerophase, -0.5=*zerophase}]}],
G aphi cs [ {RGBCol or [0, 0, 0], Arrow]
{0. 925 x Cos [-0. 5 xzer ophase - 0. 05], 0.925*Si n[-0.5 xzerophase - 0. 05]},
{0. 925 % Cos [-0. 5 xzer ophase], 0.925%Sin[-0.5xzerophase]},
HeadCent er -> 0.5, HeadlLength -> 0. 035, HeadW dth -> 0. 75]}1,
G aphi cs [ {RGBCol or [0, 0, 0], Arrow[{0, O}, coordinates[[2]],
HeadCent er -> 0.5, HeadlLength -> 0. 035, HeadW dth -> 0. 75]}1,
G aphi cs[{RGBCol or [0, 0, 0], Text ["r", {0.2, -0.3}1}1,

G aphi cs [{RGBCOI or [0, 0, 0], Text [ -Z-:— {0. 4, -0. 15}]}]},

AspectRatio -> 1,
Pl ot Range -> {{-1. 05, 1.05}, {-1.05, 1.05}},
Frame -> True,
FraneTi cks -> Fal se,
FrameLabel -> {l abel x, | abely, None, None},
GidLines -> {{{0, RGBCol or [0, O, 0]}}, {{O, RGBCol or [0, O, 01}}},
Di spl ayFunction -> | denti ty];
p = Ful | Graphi cs[p];
prIl, 211 =pI[I1, 2]1 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {-1.18, 0}, {0, 0}, {0, 131;
pl = Show[p,
AspectRatio -> 1.,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];
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(» Create Paraneter G aphs of Genes According to Projections on Ei gengenes x)

| abel x = Col umForm[{" Gene Correlation with |¥2)"}, Center];
| abel y = Col utmFor m[ {" Gene Correlation with |y;)"}, Center];
coordi nates = Tabl e[
{genecorrel ations[[2, a]]/Sqrt [Dot [matrix[[a]l], matrix[[al]l]l],
genecorrelations[[1, a]]/Sqgrt [Dot [matrix([[a]l]l, matrix[[al]l]1]},
{a, 1, genes}];
poi nts = Tabl e[Poi nt [coordinates[[a]]], {a, 1, genes}l];
stream= StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: d assi fy_Al pha&d s. txt"];
li st = ReadLi st [stream Wrd, RecordLi sts -> True, Nul | Wrds -> True];
list =Drop[list, 2];

position=Position[list, "M/GL"1;

poi nt s1 = Tabl e[Poi nt [coordi nates[[position[[a, 111111, {a, 1, Dinensions[position][[1]]1}];

radiil=Table[Sqrt [coordinates[[position[[a, 1]], 1]]"2+coordinates[[position[[a, 1]], 2]]1"2],
{a, 1, Dinensions[position][[1]]}];

Di mensi ons[poi nts1][[1]]

position=Position[list, "GL"];

poi nt s2 = Tabl e[Poi nt [coordi nates[[position[[a, 111111, {a, 1, Dinensions[position][[1]]1}];

radii 2 = Tabl e[Sqrt [coordi nates[[position[[a, 1]], 111”2 +coordinates[[position[[a, 1]], 2]]1"2],
{a, 1, Dinensions[position][[1]]}];

Di mensi ons[poi nts2][[1]]

position=Position[list, "S"];

poi nt s3 = Tabl e[Poi nt [coordi nates[[position[[a, 111111, {a 1, Dinensions[position][[1]]1}];

radii 3 = Tabl e[Sqgrt [coordi nates[[position[[a, 1]], 1]]1"2+coordinates[[position[[a, 1]], 2]]1"2],
{a, 1, Dinensions[position][[1]]}];

Di mensi ons[poi nts3][[1]]

position=Position[list, "S/&Q"1;

poi nt s4 = Tabl e[Poi nt [coordi nates[[position[[a, 111111, {a 1, Dinensions[position][[1]]1}];

radii 4 = Tabl e[Sqrt [coordi nates[[position[[a, 1]], 111”2 +coordinates[[position[[a, 1]], 2]]1"2],
{a, 1, Dinensions[position][[1]]}];

Di mensi ons[poi nts4][[1]]

position=Position[list, "&Q/M 1;

poi nt s5 = Tabl e[Poi nt [coordi nates[[position[[a, 111111, {a 1, Dinensions[position][[1]]1}];

radii 5 =Tabl e[Sqrt [coordi nates[[position[[a, 1]], 111”2 +coordinates[[position[[a, 1]], 2]]1"2],
{a, 1, Dinensions[position][[1]]}];

Di mensi ons[poi nts5][[1]]

87
238
54
95

164

radii = AppendRows [{radii 1}, {radii2}, {radii3}, {radiid4}, {radii5}1[[1]1];
radii = Sort [radii, OrderedQ[{{#1}, ({#2}}]1&];

N[Round[radii [[94]] *100] 7 100]

N[Round[radii [[95]] *100] 7 100]

0. 49

0.5

(» 638 cell cycle genes, 87 in WGL, 238 in GlL, 54in S 95 in S/Q, 164 in Q/M x)

(» 544 with nore than 25 % of normalized expression in the cell cycle subspace. x)
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p = Show[ {
G aphi cs [ {RGBCol or [0, 0, 0], Poi ntSize[0.01], points}],
G aphi cs[{RGBCol or [1, 0.5, 0], Text ["Q&Q2/M', {-0.6, -0.95}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Text ["M/GL", {0.875, -0.75}1}1,
G aphi cs[{RGBCol or [1, 0, 0], Text ["S/&X", {-0.875, -0.775}1}1,
G aphi cs[{RGBCol or [0, O, 1], Text ["S", {-0.8, 0.8}1}1,
G aphi cs [ {RGBCol or [0, 0.5, 0], Text ["GL", {0.55, 0.95}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Text [" (b)", {-0.9, 0.95}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Dashing[{0.03, 0.025}], Circle[{O, O}, 11}1},
AspectRatio -> 1,
Pl ot Range -> {{-1. 05, 1.05}, {-1.05, 1.05}},
Frame -> True,
FraneTi cks -> Fal se,
FrameLabel -> {l abel x, | abel y, None, None},
GidLi nes -> {{{0, RGBCol or [0, O, 01}}, {{O, RGBCol or [0, O, 01}}},
Di spl ayFunction ->ldentity];
p = Ful | Graphi cs[p];
prri, 211 =pI[I1, 271 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {-1.18, 0}, {0, 0}, {0, 13}1;
p2 = Show[p,
AspectRatio -> 1.,
Pl ot Range -> Al |,
Di spl ayFunction ->ldentity];

cl b2 =coordi nates[[Position[list, "YPRL1IOW ][[1, 1]1111;
cln3 =coordi nates[[Position[list, "YALO40C']1[[21, 1]1111;
p = Show[ {
G aphi cs[{RGBCol or [1, 0.5, 0], PointSize[0.02], points5}],
G aphi cs[{RGBCol or [1, 1, 0], PointSi ze[0.02], pointsl}],
G aphi cs [{RGBCol or [1, 0, 0], PointSi ze[0.02], points4}],
G aphi cs [ {RGBCol or [0, 0.5, 0], PointSize[0.02], points2}],
G aphi cs [ {RGBCol or [0, 0, 1], PointSi ze[0.02], points3}],
G aphi cs[{RGBCol or [1, 0.5, 0], Text ["&Q2/M', {-0.6, -0.95}1}1,
G aphi cs [ {RGBCol or [0, O, 0], Text ["M/GL", {0.875, -0.775}1}1,
G aphi cs[{RGBCol or [1, 0, 0], Text ["S/&X", {-0.875, -0.75}1}1,
G aphi cs[{RGBCol or [0, O, 1], Text ["S", {-0.8, 0.8}1}1,
G aphi cs[{RGBCol or [0, 0.5, 0], Text ["GL", {0.55, 0.95}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Text [" (c)", {-0.9, 0.95}1}1,
G aphi cs[{RGBCol or [1, 0.5, 0], PointSize[0.02], Point [cl b2]}1,
G aphi cs [ {RGBCol or [0, 0, 0], Arrow[{0.55, -0.95}, cl b2,
HeadCent er -> 0.5, HeadlLength -> 0. 035, HeadW dth -> 0. 75]}1,
G aphi cs [ {RGBCol or [0, 0, 0], Text ["CLB2", {0.75, -0.95}1}1,
G aphi cs[{RGBCol or [1, 0.5, 0], PointSize[0.02], Point [cl n3]}1,
G aphi cs [{RGBCol or [0, 0, 0], Arrow[{0. 775, 0.725}, cln3,
HeadCent er -> 0.5, HeadlLength -> 0. 035, HeadW dth -> 0. 75]}1,
G aphi cs [{RGBCol or [0, 0, 0], Text ["CLN3", {0.85, 0.8}1}1,
G aphi cs [ {RGBCol or [0, 0, 0], Dashing[{0.03, 0.02}], Circle[{0, 0}, 0.5]}1,
G aphi cs [ {RGBCol or [0, O, 0], Dashing[{0.03, 0.02}], Circle[{0, 0}, 1131},
AspectRatio -> 1,
Pl ot Range -> {{-1. 05, 1.05}, {-1.05, 1.05}},
Frame -> True,
FraneTi cks -> Fal se,
FranmeLabel -> {l abel x, | abely, None, None},
GidLines -> {{{0, RGBCol or [0, O, 01}}, {{O, RGBCol or [0, O, 01}}},
Di spl ayFunction -> I dentity];
p = Ful | Graphi cs[p];
prIl, 211 =pI[I1, 2]1 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {-1.18, 0}, {0, 0}, {0, 13}1;
p3 = Show[p,
AspectRatio -> 1.,
Pl ot Range -> Al | ,
Di spl ayFunction -> I dentity];
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o)

Array Correlation wthn

(» Display Both Arrays & Genes Paraneter G aphs x)

Show[Gr aphi csArray [{pl, p2, p3}1,

G aphi csSpaci ng -> 07;
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(» Sort Nornualized Data =)

(» Define the Initial

Phase According to the Initial

Array x)

zerophase = N[ArcTan[arraycorrel ations[[1, 2]]/ (arraycorrelations[[2, 2]]1)]/Pi]

-0.

232818

(» Sort Data by Phase x)

radii = Tabl e[Sqrt [coordi nates[[a, 1]]1"2 +coordinates[[a, 2]]"2],

coordi nates = Tabl e[

{-genecorrelations[[2, a]]/Sqrt [genecorrel ations[[1, a]]”2 +genecorrel ations[[2, a]l]"2],
-genecorrelations[[1, a]]/Sqrt [genecorrel ations[[1l, a]]"2 +genecorrelations[[2, a]]"2],
N[ArcTan[genecorrel ati ons[[1, a]l] / (genecorrelations[[2, al])]/Pi],

radii [[a]]l},
{a, 1, genes}];

{a, 1, genes}];

sortmatri x = AppendRows [coor di nat es, genenanes, matri x];

sortmatri x = Sort [sortmatri x,

ne
po

gativel = 1913;
sitivel =1914;

sortmatrix[[negativel, 1]]
sortmatrix[[positivel, 1]]

-0. 000990132

0.

sortmatrix = Transpose[Drop[Transpose[sortmatri x],

000695258

sortmatri x = AppendCol umms [

sortmatrix = Transpose[Drop[Transpose[sortmatri x],

Sort [

O der edQ[ {{#1},

{#2}}14&];

{1}11;

TakeRows [sortmatrix, {1, negativel}],

O der edQ[ {{#2},

Sort [

{#1}}1&1,

TakeRows [sortmatri x, {positivel, genes}],
b {(#2}114&]

O deredQ[ {{#1
IN

{1}11;
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(» Correct for the Phase & Calibrate According to the Initial

Do[sortmatrix[[a, 1]] =sortmatrix[[a, 1]] - zerophase,
{a, 1, negativel}l];

Do[sortmatrix[[a, 1]] =sortmatrix[[a, 1]] +1 -zerophase,
{a, positivel, genes}];

negative2 = 620;

positive2 =621;

sortmatrix[[negative2, 1]]

sortmatrix[[positive2, 11]

-0. 000297782

0. 00017983

sortmatrix = AppendCol ums [
TakeRows [sortmatri x, {positive2, genes}],
TakeRows [sortmatri x, {1, negative2}]
1
positive3 =3959;
negati ve3 = 3960;
sortmatrix[[positive3, 11]
sortmatrix[[negative3, 11]

1.7326

-0. 266866

Do[sortmatrix[[a, 1]] =sortmatrix[[a, 1]] +2,
{a, negative3, genes}];

(» Reconstruct Data Wth Sorted Genes =)

matri x = TakeCol ums [sortmatrix, {4, arrays +3}1];

ei genarrays = Dot [ei gengenes, Transpose[natrix]];

Do
ei genarrays[[a]] = eigenarrays[[a]] /eigenexpressions[[a]],
{a, 1, arrays}];

ei genarrays = Transpose [ei genarrays];

Phase «x)

arraycorrel ati ons = Dot [Di agonal Matri x [ei genexpressi ons], ei gengenes];
genecorrel ations = Dot [ei genarrays, Di agonal Matri x [ei genexpressions]];

genecorrel ations = Transpose[genecorrel ati ons];
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(» Classify Gene Phases into Cell

phases = TakeCol ums [sortnmatrix, {1, 1}1];

phl = -zer ophase;

ph2 = 0.5 - zer ophase;
ph3 =1 - zer ophase;
ph4 = 1. 25 - zer ophase;
ph5 =1.5 - zerophase;

endph5 = 400;

begi nphl = 401;

phases [[endph5]] - phl
phases [ [begi nphl]] - phl

(-0. 000187677}

(0. 000212016}

endphl = 1293;

begi nph2 = 1294;
phases[[endphl]] - ph2
phases [ [begi nph2]] - ph2

{-0. 00100573}

(0. 000373599}

endph2 = 2489;

begi nph3 = 2490;

phases [[endph2]] - ph3
phases [ [begi nph3]] - ph3

(-0. 000678895}

(0. 0000777914}

endph3 = 3296;

begi nph4 = 3297;
phases[[endph3]] - ph4
phases [ [begi nph4]] - ph4

(-0. 000102043}

(0. 0000380196}

endph4 = 3959;

begi nph5 = 3960;

phases [[endph4]] - ph5
phases [ [begi nph5]] - ph5

(-0. 000221307}

(0. 000315169}

(» 4579 yeast genes, 1020 in M/GL, 893 in GI,

Cycl e Phases x)

1196 in S, 807 in S/&, 663 in &/M

*)
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(» Create Classified Sorted Data 2D Red & Green Raster

contrast = 2;
di spl ayi ng = Tabl e[
If [contrast smatrix[[i, J]1] >0,

If [contrast smatrix[[i, j]1] <1, {contrast «matrix [[i, j1], 0}, {1, 0}],
If [contrast smatrix[[i, j1]>-1, {0, -contrast «matrix [[i, j11}, {0, 1}11,

{i, 1, genes}, {j, 1, arrays}];

framex = Table[{a-0.5, arraynanes[[2, a]]}, {a, 1, arrays}];

framey = {
{genes - endph5/2, "M/GL" },
{genes - (endph5 + endphl) /2, "G1"},
{genes - (endphl + endph2) /2, "S"},
{genes - (endph2 + endph3) /2, "S/Q&X"},
{genes - (endph3 + endph4) /2, "&/M'},
{ (genes - endph4) /2, "M/GL" }};
gridy = {
{genes - endphl + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph2 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph3 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph4 + 0.5, {RGBCol or [0, O, 0]}},
{genes - endph5 + 0.5, {RGBCol or [0, O, 0]}}};
| abel x =" (a) Arrays";

I abel y = CO| UI‘mFOF m[{" u’ "Genes", non non nwoon

g = Show[
G aphi cs[
Raster Array [
Tabl e[
RGBCol or [

displaying[[i, j, 111, displaying[[i, j, 211, O

1,
{i, genes, 1, -1}, {j, 1, arrays}
111,
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, framey, framex, None},
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, gridy},
Di spl ayFunction ->Ildentity];
g = Ful | G aphi cs[g];
grri, 211 =9II1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
grri, 211 =9IlI1, 211 /.
Text[a_, {b_, c_}, {1., 0.}] ->
Text [a, {b-1.5, ¢}, {0, 0}, {O, 1}1;
grri, 211 =9IlI1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}1 ->
Text [l abel x, {b, ¢ +800}, {0, -1}, {1, 0}1;
grri, 211 =9IlI1, 211 /.
Text[a_, {b_, c_}, {0., -1.}] ->
Text [a, {b, ¢ +350}, {0, 0}, {0, 1}1;
gl = Show[g,
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> Al | ,
Di spl ayFunction ->ldentity];

Di splay =*)

Alpha&Cls.nb p. 41



(» Create Classified Sorted Eigenarrays 2D Red & Green Raster Display x)

contrast =50;
di spl ayi ng = Tabl e[
I f [contrast xeigenarrays[[i, j]] >0,
I f [contrast xeigenarrays[[i, j]1] <1, {contrast xeigenarrays[[i, j1], 0}, {1, 0}1,
I f [contrast xeigenarrays[[i, j1]>-1, {0, -contrast xeigenarrays[[i, j11}, {0, 1}11,
{i, 1, genes}, {j, 1, arrays}];
| abel x =" (b) Ei genarrays";
| abel y = Col umFormg¢* ", " ", * ", =", w o nnom "y Center];
framex = Table[{a-0.5, ToString[a]l}, {a, 1, arrays}];
sizes=Flatten]
Tabl e[
Di nensi ons [
Characters|
framex[[a, 21111, {a, 1, arrays}]l];
Do[
Do[framex[[a, 2]] =StringJoin[framex[[a, 211, " "1,
{b, 1, size-sizes[[a]]l}],
{a, 1, arrays}l];
framey = {
{genes -endph5/2, " ", 03,
{genes - (endph5 +endphl) /2, " ", 0},
{genes - (endphl + endph2) /2, " ", 0},
{genes - (endph2 + endph3) /2, " ", 0},
{genes - (endph3 + endph4) /2, " ", 0},
{ (genes -endph4) /2, " ", 0}};
gridy = {
{genes - endphl + 0.5, {RGBCol or [0,
{genes - endph2 + 0. 5, {RGBCol or [0,
{genes - endph3 + 0.5, {RGBCol or [0,
{genes - endph4 + 0.5, {RGBCol or [0,
{genes - endph5 + 0. 5, {RGBCol or [0,
g = Show[
G aphi cs [
Raster Array [
Tabl e[
RGBCol or [
displaying[[i, j, 111, displaying[[i, j, 211, O
1,
{i, genes, 1, -1}, {j, 1, arrays}
111,
AspectRatio -> 1,
Frame -> True,
FrameTi cks -> {None, framey, franmex, None},
FrameLabel -> {None, | abely, | abel x, None},
GidLi nes -> {None, gridy},
Di spl ayFunction ->ldentity];
g = Ful | G aphi cs[g];
glr1, 211=9I[I1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b, c}, {0, 0}, {0, 1}7;
glri, 211=9I[I1, 211 /.
Text [a_, {b_, c_3}, {1., 0.}] ->
Text [a, {b-1.5, c}, {0, 0}, {0, 1}1;
glri, 211=9I[I1, 211 /.
Text [l abel x, {b_, c_}, {0., -1.3}1 ->
Text [l abel x, {b, ¢ +800}, {0, -1}, {1, 0}1;
glri, 211=9I[I1, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, ¢ +350}, {0, 0}, {0, 1}1;
g2 = Show[g,
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> Al | ,
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(» Create Classified Sel ected Eigenarrays G aph Display =)
ei genarrays = Transpose [ei genarrays];

ei genarraysl = Chop[TrigFit [ei genarrays[[1]], 1, {x, genes -1}], 0.0025]
ei genarrays2 = Chop[Tri gFit [ei genarrays[[2]], 1, {X, genes -1}], 0.003]

-0.00813596 Cos | 5~ ] +0.0172082 Si n[ 1%~ |
0. 0172443 Cos | 27;;9 | +0.00788086 Sin | 27;;9 ]

eigenarraysl =0.02%Sin[Pi »x /2289 -Pi /87;
ei genarrays2 =0.02 % Cos[Pi »x /2289 -Pi /87;

graph = Paranetri cPl ot [{ei genarraysl, -x},
{x, genes -1, 03},
Pl ot Styl e -> {RGBCol or [0, 0, 0.5]},
Di spl ayFunction ->Identity];
| abel x =" (c) Expression Level";
| abel y = Col umFormg ¢* ™, * ™, » ", *» " " monomonom oy Center];
framex = {
{-0.05, "-0.05 "}, {-0.025, "-0.025"}, {0, "O "3,
{0.025, "0.025 "3}, {0.05, "0.05 "}, {0.075, "0.075 "3}, {0.1, "0.1 "}};
framey = {
{-genes +endph5/2, " ", 0},
{-genes + (endph5 + endphl) /2, " ", 0},
{-genes + (endphl + endph2) /2, " ", 0},
{-genes + (endph2 + endph3) /2, " ", 0},
{-genes + (endph3 + endph4) /2, " ", 0},
{- (genes - endph4) /2, " ", 0}
coordi nates = Tabl e[{ei genarrays[[1, a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];
g = Show|
{Graphi cs[{RGBCol or [1, O, 0], line}],
gr aph,

. 2 . 2 nz
G aphi cs[{RGBOoI or [1, 0, 0], Text [ -ZSI n(

Frame -> True,
FranmeLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, framey, franmex, None},
GidLines -> {{{0, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 05, 0.105}, {75, -genes +1 -75}},
Di spl ayFuncti on -> | denti ty];
g = Ful | G aphi cs[g];
glll, 211 =9IlI1, 211 /.

Text [l abely, {b_, c_}, {1., 0.}] ->

Text [l abely, {b, c}, {0, 0}, {0, 1}1;
glll, 211=9IlI1, 211 /.

Text [a_, {b_, c_3}, {1., 0.} ->

Text [a, {b-0.01, c}, {0, 0}, {O, 1}71;
glll, 211=9IlI1, 211 /.

Text [l abel x, {b_, c_}, {0., -1.3}1 ->

Text [l abel x, {b, ¢ +800}, {0, -1}, {1, 0}1;
glIl, 211=9Il11, 211 /.

Text[a_, {b_, c_}, {0., -1.3}] ->

Text [a, {b, ¢ +350}, {0, 0}, {0, 1}1;
pl = Show[g,
Aspect Rati o -> Gol denRati o*1. 15,
Pl ot Range -> Al | 1;

T
-—)" 0. 054, -2750
g : 1}
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graph = Paranetri cPl ot [{ei genarrays2, -x},
{x, 0, genes -1},
Pl ot Styl e -> {RGBCol or [0, 0, 0.5]},
Di spl ayFunction ->Identity];
| abel x =" (c) Expression Level";
| abel y = Col umFormg¢* ", " ", " ", " ", " "3}, Center];
framex = {
{-0.05, "-0.05 "}, {-0.025, "-0.025"3, {0, "O "3},
{0. 025, "0.025 "}, {0.05, "0.05 "}, {0.075, "0.075 "}, {0.1, "0.1 "1}
framey = {
{-genes +endph5/2, " ", 03,
{-genes + (endph5 + endphl) 72, " ", 0},
{-genes + (endphl + endph2) /2, " ", 0},
{-genes + (endph2 + endph3) /2, " ", 0},
{-genes + (endph3 + endph4) /2, " ", 0},
{- (genes -endph4) 72, " ", 0}};
coordi nates = Tabl e[{ei genarrays[[2, a]], -a+1}, {a, 1, genes}];
line=Line[coordi nates];

g = Show|
{Graphi cs [{RGBCol or [0, 0.5, 0], line}],
graph,
& aphi cs [ {RGBCol or [0, 0.5, 0], Text "J 2 cos (272 _Tyu (0,054, -3500
p [{ [ ’ . ’ ]1 [ '2— ( Z _'é') ) { . T }]}]}v

Frame -> True,
FrameLabel -> {None, | abely, | abel x, None},
FrameTi cks -> {None, framey, franmex, None},
GidLines -> {{{0, RGBCol or [0, O, 0]}}, None},
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> {{-0. 05, 0.105}, {75, -genes +1 -75}},
Di spl ayFuncti on -> | denti ty];
g = Ful | Graphi cs[g];
grri, 211 =9IlI1, 211 /.
Text [l abely, {b_, c_}, {1., 0.}] ->
Text [l abely, {b, c}, {0, 0}, {0, 1}1;
grli, 211 =9IlI1, 211 /.
Text[a_, {b_, c_}, {1., 0.} ->
Text [a, {b-0.01, c}, {0, 0}, {O, 1371;
grll, 211 =9IlI1, 211 /.
Text [l abel x, {b_, ¢c_}, {0., -1.3}] ->
Text [l abel x, {b, ¢ +800}, {0, -1}, {1, 0}1;
grll, 211 =9IlI1, 211 /.
Text [a_, {b_, c_3}, {0., -1.3}] ->
Text [a, {b, ¢ +350}, {0, 0}, {0, 1}1;
p2 = Show[g,
Aspect Rati o -> Gol denRati o+ 1. 15,
Pl ot Range -> Al | 1;
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(» Display Classified Sel ected Sorted Ei genarrays =)

g3 = Show[{pl, p2},
Di spl ayFunction ->ldentity];
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(» Display Classified Sorted Data, Eigenarrays and Sel ected Ei genarrays =)

Show[G aphi csArray[{gl, 92, g3}],
G aphi csSpaci ng -> -0. 2257;

(a) Arrays (b) Ei genarrays (c) Expression Level
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(» Save Sorted Rotated Normalized Data in Sort_Data.txt =x)

sortmatrix = AppendRows [
Tabl e[{a}, {a, 1, genes}],
N[Round [TakeCol utms [sortmatri x, {1, 2}] »1000] 710001,
TakeCol unmms [sortmatrix, {3, 3}1,
N[Round [TakeCol ums [sortmatri x, {4, arrays +3}] *100000] /100000]7;
sortmatrix = AppendCol ums [
AppendRows [ {{" ", " ", " ", " "}, {" ", "Phase", "Radius", "UD'}}, arraynanes],
sortmatrixj;
stream= QpenWite[
StringJoi n[nane, ": Desktop Fol der: PNAS Dat a: Sort _Al pha&C s. nb" 1,
PageWdth ->Infinity];
Wite[
stream
Qut put For m[
Tabl eFor m[sort matri x, Tabl eSpacing -> {0, 1}]
15
Cl ose[stream];
Cl ear [sortmatrix];
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(» Sunmarize Al pha Factor & CLB2 & CLN3 Anal ysis x)

(» Centering by Renoving the Additive Constant, i.

(a) Arrays
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Ei gengenes

Ei gengenes
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(» Normalizing the Variances by Renoving the Miltiplicative Constant

(a) Arrays
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(» Normalized Data =x)

(a) Arrays
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Expressi on Level
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o)

(» Rotated Nornalized Data =)

(a) Arrays (b) Ei genexpression Fraction (c) Arrays
d = 0.62
EEEEEEE

EEEEEEEEEEEEGmIOOCO EEEEEEEEEEEEESC%OE?gCE)gg
£ B 100L0NIOX OO 00O kNN Te) [To) Te) £ Er—00LONOXOMONSF =000 T <HD
ON~—ANITHLOXONN0000—+—+ | | | | o — — N (aV] OO SHLOXONN0OY e | |

N Y Y Y I o\ 92 92 : : : : : S L T O U I O " o\ 92,90}
(G (3 (3 € (G (B €8 (G (B (B (G (G (T (B T B S oo c o o o o o

(T (G (T (G (T (C (T (T (G (T (G (© @ C T COcoocc

©
(¢2]
\
Y
» 0
>
N
=
N
oy Ny

Ei gengenes

ORI S

Expressi on Level

MHoomﬂmmthHoomﬂmmthHO

NN

1
o
[8)]
TS
(@]
o
w \
— z
o
| 5
~—+
|
NP

(» Sorting the Rotated Nornalized Data =)

Array Correlation wthn
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Genes

(» Classified Sorted Rotated Nornalized Data =)
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