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overview

picture = 1000 words
examining your data
- stemleaf, hist, boxplot
- scatter plots with annotation
- counts
« using graphs as a formal statistical tools
- plot.pxg and t-test
- inferaction plot and anova
- regression and ancova
- diagnostics
* gene mapping
- 1-D genome scan (LOD map)
- 2-D scan (color vs. BW)
- testing or estimation or model selection?
* microarray experiments
- design for single spot (MRNA or cDNA or ...)
- thinking across all spots
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picture = 1000 words?
(Tom Osborn’s B. napus linkage map)

Genetic map
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counts: recombination

Stellar on marker 1 Major on marker 1
SM Iy,
Major on
marker 2
Stellar on
marker 2
ss
ms
pie chart: are the markers linked?
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counts: recombination

non-recombinants

recombinants

pie chart: are the markers linked?

counts: recombination
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counts: recombination
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counts: recombination

Pairwise recombination fractions and LOD scores
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Pairwise recombination fractions and LOD scores
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flowering time: stem-leaf plots
(Ferreira et al. 1995)
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histogram summaries

4eweek flowering time 8-week flowering time
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side-by-side histograms
(colors, background, grid lines, group order)
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3-D histograms

(group order, grid lines, view angle)

3-D histograms
(another view angle)
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3-D ribbon plot

(group order, view angle)

polygon histograms

(colors, background, grid lines)
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“~_ 8-week Stellar

histogram shows )

most of the data histogram

and broad shape, ©

but takes up alot  _ |

of space
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boxplot shows key median boxplot
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boxplot vs. all data
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boxplot for n = 5!

box plots show skew in days
but hide details (gap to no flowering)

4 ° no flowering
Sl;l\ar ovam Ma‘pr Sl;l\ar ok M;pr Sl;\\ar - Ma‘pr
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box plots on log scale
show symmetric, but still hide details
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jittered plot of data by group
(add small noise to x axis; lines for medians)
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jittered plots of log days
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phenotype by locus genotype
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phenotype by two loci genotypes

chN2:50.7cM E33M59.59
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Interaction plot for ACCCAC112Q and Y2mark

interaction plot
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Interaction plot for ACCCAC112Q and Y2mark

highly skewed data with zeroes

(plot on log scale; add half the min; axis in units)
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annotated scatter plots
can show relationships
’ skew to right
no labels | . more symmetric

labels & colors

(a) a s (b)
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regression lines
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Residuals s Fitted Normal Q-Q plot
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design: what's going on?

s o) Gor )
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2 biological reps (whole plant tissue)
- 2 bioreps per day? (6 bioreps) or 2 bioreps total?
3 days (0,1,2)
- independent samples or repeated measurements
2 technical reps on each day
- also known as sub-samples or pseudo-replicates
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design: repeated measures

+ repeated measures on

each biological rep
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design: pseudo-replication

repeated measures on
each technical rep

does NOT double
replicates over timel
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design: independent samples
2 biological reps @

(whole plant tissue)

+ independent
samples from each @ @ @
biorep over 3 days

Coemmaies o €6 @IE) EE)

pseudoreps) on
each day
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one trait (gene expression)

color/symbol = biorep

technical reps
aligned vertically

10g2(mRNA )

smooth parallel lines o
show average day trend

p-value for days is small

p < 0.00001
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microarray studies

+ experimental design & analysis per entry
- spot reference vs. general design concepts
- field plots on a smaller scale
- multiple measurements for same experiment
+ 1000s rather than 10s
+ combining information across entries (variance estimation)
+ multiple testing takes on new meaning
- finding key results
- shades of gray (grey?)
- p-value and g-value ideas
- what is your goal? follow-up studies?
+ confirmation: true positives
+ biochemical pathway studies (KOs, genetics, etc.)
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QTL studies

* map information
- linkage map (shown earlier)
- missing data and genotypes
+ phenotype information
- histograms (shown earlier)
- phenotype x genotype plots (shown earlier)
- LOD plots: 1D and 2D
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missing genotype data

Missing genotypes
a5 6

black = missing
gray = dominant }
white = codominant 150 4 =

note many dominant
markers but no pattern
to missing data

Individuals

Markers
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missing genotype data

Missing genotypes.
)

black = missing ——
gray = dominant —— ———
white = codominant 150 4 i,

detailed view of chr 8,
individuals 90:110
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Tod

1-QTL scan

(tall is good; small may still be interesting)
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lod

1-QTL scan

(model is too simple: misses multiple QTL)
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2-QTLs and flowermg time

model allows 2 QTL
at a time

upper triangle
for epistasis
(no evidence)

Chromosome

lower triangle
for joint effects
(strong evidence)

LOD score using
color scale

mmmmmmm
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2-QTLs and flowering time
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