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128484980-128503654(+)
128528146-128536967(+)
128542767-128556537(+)
128554993-128558685(-)
128621636-128628776(-)
128647020-128649913(+)
128650679-128656364(-)
128657005-128660615(-)

128670909-128695373(+)
128695368-128698079(-)
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Wibg, within bgen homolog (Drosophila)

Mmp19, matrix metallopeptidase 19

Dnajc14, DnaJ (Hsp40) homolog, subfamily C, member 14

Ormdl2, ORM1-like 2 (8. cerevisiae)

Gdf11, growth differentiation factor 11

Cd63, Cd63 antigen -

RdhS5, retinol dehydrogenase 5

Bloclsl1, biogenesis of lysosome-related organelles complex-
1, subunit 1

Itga7, integrin alpha 7

Mettl7b, methyltransferase like 7B

MGI queried August 16, 2006.



163

Appendix B: Figure Captions
Fig 1. Genetic map of the mouse genome showing marker distribution.

Fig 2. Frequency histograms of B6129PF2 for multiple phenotypes. (a) Baseline tail-
withdrawal latency. Analgesia produced by (b) clonidine (3 mg/kg), (c) morphine (15
mg/kg), and (d) WINS5,212-2 (10 mg/kg) is quantified as percentage of the maximum

possible effect (checkered) and as percent analgesia (diagonal lines).

Fig 3. LOD score plots of thermal sensitivity. The Y-axis is the LOD score. Horizontal
lines indicate level of significance: dashed line is significant (o = 0.05), dashed-and-
dotted line is highly signiﬁcant (o0 =0.001), and dotted line is suggestive (a = 0.63). (a)
Full genome scan of baseline tail-withdrawal latency. Chromosome number is given on
the X-axis, with ticks above the axis representing microsatellite markers. The X-axis of
interval mapping plots for indiyidual chromosomes (b) 7, (¢) 11, and (d) 4 gives the
distance from the cent'romere in centiMorgans. The black horizontal bars represent 1-
LOD drop-off confidence intervals for each peak. The chromosome 4 graph shows
interval mapping results in the presence (solid line) and absence (dashed line) of the

covariate “sex.”

Fig 4. Full genome QTL scan of composite analgesia score. The Y-axis is the LOD
score. Horizontal lines indicate level of significance: dashed line is significant (a = 0.05),

dashed-and-dotted line is highly significant (a = 0.001), and dotted line is suggestive (o =
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0.63). Chromosome number is given on the X-axis, with ticks above the axis

representing microsatellite markers.

Fig 5. Full genome QTL scans of analgesia phenotypes: (a) clonidine, (b) morphine, and
(c) WINS55,212-2. The Y-axis is the LOD score. Horizontal lines indicate level of
significance: dashed line is significant (o = 0.05), and dotted line is suggestive (a = 0.63).
Chromosome number is given on the X-axis, with ticks above the axis representing

microsatellite markers.

Fig 6. Linkage to distal chromosome 1 for multiple analgesia phenotypes. The
phenotypes plotted are 3 mg/kg clonidine (dashed line), 10 mg/kg morphine (dotted line),
10 mg/kg WIN55,212-2 (dashed-and-dotted line), and baseline tail-withdrawal latency
(solid line). The Y-axis is the LOD score. The X-axis gives the distance from the
centromere in centiMorgans. The black horizontal bar represents the 1-LOD drop-off
confidence interval for all analgesia peaks. Significance thresholds are not indicated, as

they were determined by permutation analysis and are different for each phenotype.

Fig 7. Full genome Digital Disease mapping output for composite analgesia Z-scores.
Bars represent the 19 autosomes broken into 10 Mb haplotype segments (see text); the
height of each bar indicates the strength of correlation between genotype and phenotype,
in terms of the number of standard deviations away from the mean standard deviation for
all correlations. The dashed line represents the top 10% of correlated haplotype

segments.
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Fig 8. Full genome Digital Disease mapping output for single-drug analgesia Z-scores: a)
clonidine, b) epibatidine, ¢) morphine, d) U50,488, and e) WINS55,212-2. Bars represent
the 19 autosomes broken into 10 Mb haplotype segments (see text); the height of each bar
indicates the strength of correlation between genotype and phenotype, in terms of the
number of standard deviations away from the mean standard deviation for all correlations.

The dashed line represents the top 10% highest-correlated haplotype segments.

Fig9. Fcgr3 Knockout/congenic interval of Chromosome 1. Introgressed 129 DNA is
shown in gray on a white C57BL/6 background. Microsatellite markers are labeled above

the figure; other markers are shown below.

Fig 10. Fcgr3 KO vs. C57BL/6 wild-type: three analgesic drugs. Percent analgesia
scores for wild-type C57BL/6 (solid line) and Fcgr3 KO (dashed line) mice at multiple

doses are shown for a) clonidine, b) morphine, and ¢) WINS55,212-2.

Fig 11a. Comparison of wild-type C57BL/6, knockout/congenic Fcgr3, and
heterozygotic mice for analgesia produced by 20 mg/kg clonidine. Significance levels:

% p < 0.01, *** p <0.001.

Fig 11b. Comparison of subcongenic strains derived from Fcgr3KO, and wild-type
C57BL/6 and Fegr3KO strains, on analgesia produced by 20 mg/kg clonidine.

Significance levéls: *** p <0.001.
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Fig 12. Expression of Kcnj9 in three central nervous system sites: periaqueductal gray

(PAG), rostroventral medulla (RVM), and spinal cord (SC).

Fig 13. GIRK3 KO vs. C57BL/6 wild-type: three analgesic drugs. Percent analgesia
scores for wild-type C57BL/6 (solid line) and GIRK3 KO (dashed line) mice at multiple

doses are shown for a) clonidine, b) morphine, and ¢) WIN55,212-2.

Fig 14. Effect of oabain treatment on formalin response. In a) and b), the Y-axis
indicates the number of five second samples in which a nocifensive behavior towards the
injured paw was observed in the early or late phase, respectively. Fig. c) shows the
percent difference in paw weight between treated and untreated paws is shown.

Significance levels: * p <0.05.

Fig 15. PCR df ATPase channel subunits. a) Basal expression of Afplb3 relative to
GAPDH in the dorsal root ganglia (DRG) of A/J and C57BL/6. b) Relative basal
expression of three ATPase subunit genes in the DRG, as eXpressed as a ratio of A/J to
C57BL/6 trénscript levels. Ratios near 1.0 indicate no difference between the two strains.
c) Expression of A#p1b3, relative to GAPDH, in the DRG 45 minutes post-formalin

injection among five inbred strains.

Fig 16. Recombinant inbred phenotype correlations—formalin. The top figure indicates
the Mb position of microsatellite markers on Chr. 10. The long bars in the lower figure
reprevsent the parental derivation for the queried section of Chr. 10 for each inbred and RI

strain. White bars indicate A/J-derived genome; black bars indicate B6-derived genome.
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The phenotypic response is indicated by the mean number of positive samples (standard
error in parentheses), and the phenotype is characterized as either A-like or B6-like (white
or black squares) for purposes of correlation. The correlations shown below the long bars

indicate the Pearson r between the given marker and the formalin strain means.

Fig 17. Recombinant congenic phenotype correlations—formalin. The top figure
indicates the Mb position of microsatellite markers on Chr. 10. The long bars in the
lower figure represent the parental derivation for the queried section of Chr. 10 for each |
inbred and RC strain. White bars indicate A/J-derived genome; black bars indicate B6-
derived genorhe. The phenotypic response is indicated by the mean number of positive

samples (standard érror in parentheses).

Fig 18. Congenic strain comparison—formalin. a) AcB64-derived congenic strains in
which wild-type or congenic alleles have been maintained at the QTL locus. b) BcA72-
derived congenic strains in which wild-type or congenic alleles have been maintained at
the QTL locus. The Y-axis expresses the formalin response of each strain as the
percentage of five second samples in which nocifensive behavior toward the injured paw
was observed. The strain means of each type were averaged for comparison; significance

levels: * p <0.05.
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Fig. 1. Genetic map of the mouse genome showing marker distribution

Location (cM)

20

40

60

80

100

Genetic map

-1 - T - - T - - T T T T T T ™ = T T T T
—
T- T — N
—1 =4 T T T -

P - 1 -
—t—
-+ A 41

- e

1 1T 1 17 1T 17T T 17T 1T T T T 1
12 3 4 5 6 7 8 9 101112131415 16 17 18 18 X

Chromosome

168



169

Fig. 2a-2d. Frequency histograms of B6129PF2 on multiple phenotypes
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Fig. 3a-3d. LOD score plots of thermal sensitivity
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Fig. 4. Full genome QTL scan of composite analgesia score
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Fig. 5. Full genome QTL scans of analgesia phenotypes
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Fig. 6. Linkage to distal chromosome 1 in multiple analgesia phenotypes
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Fig. 7. Full genome Digital Disease mapping output for composite analgesia Z-scores
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Fig. 8a. Full genome Digital Disease mapping output for clonidine analgesia Z-scores
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Fig. 8b. Full genome Digital Disease mapping output for epibatidine analgesia Z-scores
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Fig. 8c. Full genome Digital Disease mapping output for morphine analgesia Z-scores
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Fig. 8d. Full genome Digital Disease mapping output for U50,488 analgesia Z-scores
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Fig. 8e. Full genome Digital Disease mapping output for WIN55,212-2 analgesia Z-
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Fig. 9. Fcgr3 Knockout/congenic interval

Chromosome 1

D1Mit440 54cM D1Mit102 73cM Kmo 97cM
D1Mit215 47 cM D1Mit495 67cM D1Mit111 92cM
D1Mit430 10 cM D1Mit236 25 cm D1Mit132 43 cM D1Mit60 58 cM D1Mit159 82cM D1MIt292 107 cM

[ 1129 derived DNA 9F2c§fm
C57BL/6 derived DNA )




Fig. 10. Fcgr3 KO vs. C57BL/6 wild-type: three analgesic drugs
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Fig. 11a. Dominance effects of the 129 vs. B6 allele in clonidine analgesic magnitude.
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Fig. 12. Expression of Kcnj9 in three central nervous system sites
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Fig. 13. GIRK3 KO vs. C57BL/6 wild-type: three analgesic drugs
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Fig. 14. Effects of 1 mg/kg systemic ouabain on A vs. B6 strain differences

a. Early phase

50+

40- M B6
, A
30+

204

10-

% Positive Samples

0

Salline Oua'bain

b. Late phase

307

25 I B6

2oJ A

15

10+

% Positive Samples

I

-

Salline ‘Oua'bain

c. Edema

0.4+

@S B6
0.3+ he — DA

0.2+

0.1

% Paw Weight Difference

0.0

Saline Ouabain



Fig. 15. qPCR of Na,K ATPase channel subunits

a. Basal expression of Ap/b3 in the DRG of two mouse strains
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Fig. 16. Recombinant inbred phenotype correlations
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Fig. 17. Recombinant congenic strain phenotypes
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Fig. 18. Congenic strain comparisons.

a. AcB64-derived

% Positive Samples

1 2 3 4 1 2 3 4
Wild-types Congenics

b. BcA72-derived

30q *

20

10+

% Positive Samples

1 1 2 3
Wild-type Congenics

189



190

VITA

Shad Benjamin Smith was born in Provo, Utah on October 5, 1975. He graduated in the
top ten of his class from Hoggard High School in Wilmington, North Carolina, in 1993.
He obtained a B.S. degree in Psychology from Brigham Young University in 2000, with
minors in Zoology and Chemistry. Following graduation Shad Benjamin Smith worked
for over a year as a substance abuse counselor at New Hanover Metro Treatment Center
in Wilmington, North Carolina. He then began graduate studies in Psychology and
Behavioural Neuroscience in the laboratory of Dr. Jeffrey S. Mogil at McGill University.

Following completion of his Ph.D., Shad will begin post-doctoral research with Dr.

‘William Maixner and Dr. Luda Diatchenko in the Dental Research Department of the

University of North Carolina at Chapel Hill.



