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Fleece Rot Resistance

= areverte@bioserver:-/SheepCRC/Fleece_Rot

General statistics:

traits # rec. min. wAK .

| F T TR R TR AT TR A AT IR T TEAATETITEAIIRAATER AT

* DATA INFORMLTION
T T IR ETE TR T IR TR T AT AR AT IR TR AT AT TR AT R T IR ARETE T TR T ETER AT

intens 1129201 3.58496 16.03460
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Factor T nested # skp intens

ncy T z974 x

gene R 10408 x

gxarray R 300132 x

gxdye R 20816 x

gxori R 20813 x

gxsp R 62445 x

Type

9.22133 1.89194

B3

i areverte@bioserver: ~/SheepCRC/Fleece_Rot EJ @‘ g‘

these are the corresponding ratios: -~
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‘ Fleece Rot Resistance ‘

A B c D
1 |Clone 1D JAnalysis Pattern in  Pattern in
2 Full High
3 |CCLO07335 FulldHigh D_D_F D DF
4 |CCLO0s524 FulléHigh DD F DDF
4 |2_11_HO7 FulldHigh D_D_F D DF 297 DE Clones
6 |2 07_G03 FulléHigh D_D F D FF
7 |2_08_F10 FulléHigh D_D_F FDF
g |2 01_B0a FulléHigh D_D F F DF
9 |1_10_EO1 FulléHigh D_D_F FDF
10 |2_06_HO5 Full&High D_D F FDF
11 |2_06_G039 FulléHigh D_D_F FDF
12 |6_03_D05 Full&High D_D F FDF
13 |2_11_B10 FulléHigh D_D_F FDF
14 |2 06_G04 Full&High D_D F FDF
158 |ad-053 24-07-97  FulléHigh D D F FDF
16 |2_06_D01 FulldHigh D_D_F FDF
17 [1_11_Do7 FulléHigh DD F FDF
18 |2_05_H10 FulldHigh D_D_F FDF
18 |CCLO0555S FulléHigh D_F_F D FF
20 2_03_FO7 FulldHigh  D_F_F DFF
21 |2 02_co1 FulléHigh D_F_F D FF 102 DE Genes
22 CCLO0B523 FulléHigh D_F_F D FF
23 |2_11_AD8 FulléHigh D_F_F D FF
24 | CCLOOZ2966 FulléHigh D_F_F D FF
25 |1_03_D05 Full&High  D_F_F DFF
26 |2_0a_G02 FulléHigh D_F_F F_D_F
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Network Dynamics

CSiRD
Offending Correlations Offending Connections
Connin Connin

Genel Gene2 Corrin RES  Corrin SUS Gene RES Sus Diff Fold
CDH1 obcl 0.758 -0.960 RPL26 15 67 -52 447
CDH1 ATP5B 0.606 0.867 LOC511432 16 58 -42 -3.63
CDH1 LOC521081 0.890 -0.791 KLK10 19 64 -45 -3.37
CDH1 LOC534721 -0.840 0.687 FABP4 18 60 -42 -3.33
CDH1 l4833423E24 0.917 -0.706 PCDH15 17 54 -37 -3.18
KRT1 obcl 0.878 -0.768 TXNDC 23 66 -43 -2.87
KRTS ABCC11 -0.867 0.885 ABCC11 22 63 -41 -2.86
KRTS LOC506790 0.796 -0.835 LOC480182 22 59 -37 -2.68
obcl FBLN1 0.909 -0.585 COL3AL 19 a7 -28 247
TCP1 LOC511432 0.723 -0.788 MEIS4 26 63 -37 242
FABP4 LOC534721 0.678 -0.809 LOC515352 23 53 -30 -2.30
FBLN1 ABCC11 -0.911 0.620 LOC534301 23 53 -30 -2.30
FBLN1 OA-MIT 0.864 -0.760 KRTS 20 46 -26 -2.30
FBLN1 LOC506790 0.955 -0.734 KRTAP16.6 21 a1 -26 -2.24
FBLN1 LOC514360 -0.990 0.504 LOC507421 21 a1 -26 -2.24
FBLN1 LOC515656 -0.696 0.827 IT™M2B 22 49 -27 -2.23
HSPAS SLC25A5 -0.969 0.622 LOC506790 28 60 -32 214
ITM2B UREB1 -0.649 0.915 LOC534721 30 63 -33 -2.10

CDH1 23 46 23 -2.00

COL1A2 20 40 20 -2.00
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Introduction

CSiRD

= Building a gene network is a challenge.

= Understanding how the essential genes function within
a network is an even bigger challenge.

= Evidence of changes in network topology due to a
number of factors.

= Given a network, postulating a hypothesis could be
tricky (Type Il Error).

= Biologically testing a network could be impossible.
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ctinD Introduction
APPROACHES
None Heaps
2 = Complex Systems /\
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E ]
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oy.. vl Digital Organisms

Digital Organisms are an elegant way to decipher the gradual evolutionary
process found in complex structures that retain features related to
earlier ancestral evolutionary steps.

Digital organisms have been shown to provide an increased
understanding of fundamental problems including:

1. Why complex organisms have more robust fithess than simple ones
(Lenski et al., 1999);

2. The relative contributions of replication and mutation rates to survival
(Wilke et al., 2001 - “Survival of the Flattest”);

3. The evolutionary effect of productivity on species richness (Chow et
al., 2004).

Digital organisms can be understood as model systems to study the kinds
of gene interactions that may result in phenotypic variation.

It is anticipated that this knowledge will, in turn, improve our ability to
understand common diseases (Moore and Williams, 2005).
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ctinD Digital Organisms
PARAMETERS
= Genetic Load: = Descendants:
Ng
GL=) m, m =0.5 (mf +m})+ \0.56> @
i=1
= Phenotype: = Connections:

P:G+E:NZG:gi+E

i=1

g =m; + %:rijxmj +4/0.56> (1)(1—‘0.5 (l'if + l’i} 1)

r; =0.5 (rif + ri})
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oy.. vl Digital Organisms

Normalised Mean Expressions

J Correlations
- —~ h
NME Gl| G2| G3| G4 | G5| G6 :
Gl 2 1| 5| .7{ 9| -5| -9 .
G2 5 5 1 0 0 0| -5
G3 7 7| 0Ol 1| 5| 0 O 5 3
G4 9 ol 5| 1f 0| O 5
G5 12 -5 0 0 0 1 0
6| 15| -9|-5| o| of o 1 ®
Master Genetic Load =50.0
Master Phenotype =454
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Py Evolutionary Process

Founders ——»

<«——Descendants——»
(constant population size)
Repeat at nauseum &

= What global changes are required to generate an extreme phenotype?
= What are the minimal changes to generate a massive change in a target gene?
= What extreme changes in phenotype can be seen after knocking out a given gene?
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Evolutionary Process

Define Master GRN

Network Dynamics

MaxG =

MaxRuns = 1,000
20,000
GL tolerance = 5%

Store Details of
Extreme Organism

G=G+1 }4—( Progeny become parents ‘

[

Generate Progeny 1 Update Extreme Organisms ‘
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Examples

= Simulated (Luscombe et al. 04, Nature 431:308)

Exogenous 2 -1 o

.
7™ 5
0.7 '+ 18
L3
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Examples

= Simulated (Luscombe et al. 04, Nature 431:308)

Exogenous 2 1

v .

. ~
07 07 » g
: .

.
T [

.
.
06,
v ]

®

Master Genetic Load =97.5

Master Phenotype =85.5 QU ESTION

= What global changes are
required to generate an
extreme phenotype?
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148 [

126 [

106
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68
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Examples

Network Dynamics

= Simulated (Luscombe et al. 04, Nature 431:308)

Endogenous

Master Genetic Load
Master Phenotype

=86.7
=84.6

QUESTION

= What 2 genes need to be
regulated by > 20% to
generate an extreme
change to gene No. 7?
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Examples

Largest

1o - .

=0 - .

Phenatype

Smallest

o - .

B 1o za =a P sa
xxxxxxxxx
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Examples
ENDOGENOUS NETWORK

= What 2 genes need to be regulated to by > 20%
to generate an extreme change to gene No. 7?

G1|G2|G3|G4|G5|G6(G7|G8| G9|G10| G111
Gl 24127 18| 29| 21 231 19 39| 21
G2 | 37 13 16| 19| 16 21| 19| 81| 22
G3 | 30| 31 22| 17| 18 12| 17| 38| 24
G4 | 22| 18] 10 26| 19 15| 20| 34| 20
G5 | 33| 26| 21| 25 22 17| 30| 28| 19
G6 | 15| 17| 11| 4| 23 14| 19| 30| 21
G7
G8 71 9| 3| 3| 6| 2 14| 32| 15
G9 |31)|32| 12| 11| 38| 14 3 32| 12
G10| 65| 51| 29| 45| 65| 31 15| 54 85
G11| 30| 20| 11| 4| 16| 11 6| 14| 39
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Real Example

u MYOG (Reverter et al. 05, Bioinformatics 21:1112
Blais et al. 05, Genes & Development 19:553)

Master Genetic Load = 186.9

MYOG ...to be knocked out

Master Phenotype =279.9
Armidale Animal Breeding Summer Course, UNE, Feb. 2006
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Real Example
CSIRD P
= What negligible and extreme changes can
be expected after knocking out MYOG?
* areverte@bioserver: ~{MDigital_Org/MYOG
[MT¥OG] § cat Table.out
Conn Master Closest Small (127)
ACTAD & 73 2.1 §.78 1.5 0.43 15.5 0.45
ACTAZ 3 9.7 8.9 3.78 2.1 D0.85 15.0 ~0.80
ANERD1 5 8.5 8.6 3.80 14.9 0.85 2.5 0.91
ANFLS s 8.5 8.7 3.9z 14.8 0.86 2.3 0.9z
uTF4 3 §.9 8.7 3.93 4.0 Z.34 13.3 1.9z
i i CALM1 1 10.1 9.1 3.75 8.4 3.85 10.9 3.37 . .
| BIO|qg::Ca| CaV3 z 7.2 8.8 3.95 15.2 0.6z 1.3 0.70 Blologlcal
nconsistency CLT 1 9.9 8.7 3.86 6.5 3.64 11.6 3.03
CRYALE 4 8.9 8.9 3.88 13.4 1.94 4.0 Z.24 Cha”enge
DES 1 8.9 8.8 3.89 5.5 4.01 10.5 3.5%
FEEF3 3 8.8 8.7 3.88 15.4 0.50 1.6 0.51
MEF2C 1 6.7 8.8 3.60 14.9 0.75 z.2 0.91
HFAP1 1 6.5 8.8 3.73 11.0 3.20 7.8 3.78
MYH? 5 7.3 9.0 3.73 6.7 3.51 12.0 2.7
HYOG 5 7.0 1.0 0.00 1.0 0.00 1.0 0.00
MYOMZ z 9.0 8.7 3.79 7.7 3.89 10.7 3.47
NFEZLZ 2 7.8 8.8 3.76 13.9 1.33 3.4 1.70
PDLINI 4 9.1 2.0 3.78 1.8 0.68 15.3 0.58
FPPZR3L 4 9.1 9.0 3.66 2.0 0.83 15.1 0.70
THHNCZ 1 6.7 8.9 3.87 9.2 3.76 10.0 3.65
THNIz 5 9.3 8.9 3.73 2.3 0.93 14.7 1.00
TPM3 a 6.1 8.8 3.84 2.7 1.19 14.4 1.24
[mros] § v
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Real Example

= What negligible and extreme changes can
be expected after knocking out MYOG?

e

Il
"
cm A E Fo
EVET
Faia

IR

NN

eIt Tor ATttt bdnlihefatidicbtth PtV TR T e e}
o

OLTNTH A BNSS B OUHN RGN S IDEON & BNSDODNT RO V=0
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Digital Organisms

Final Remarks

= Note similarities with Genetic Algorithms.
= Potentially naive computation of Phenotype
= ...to be improved with WGS studies:

P=>[Ly ®L;W]+E
= Further improvements from population growth rate.

= Aggravating vs Buffering effect of connections.
= Initial results warrant further research
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