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Deer Genome Project

e Needs: understand antler
development at cellular level

* Gene expression requires
high-quality genome resource

e Sample growing antler at
different stages in captive
deer

Albert and Margaret Alkek Ungulate Research Facility



e Genome resource completed...
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The Molecular “Toolbox”

e Genetic markers inherited in Known manner from parents
— ID individuals
— Parentage, relatedness
— Identify unique groups

— subspecies, management units

— Determine landscape factors influencing animal movements
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ID BowP| BowP|Cenic CeniqILSTS ILSTYINRAIINRAIN N-B |Q Q-B |BL25 BL25{BM64BM64K K-B
KRC00005801 | 159 159| 181 189 265 265| 191 197 310 310| 239 256 176 176] 252 266| 196 208
KRC00015111 157/ 159| 185 187| 263 269| 191 191| 314 330| 256 277 174 178] 270 270| 196 196
KRC00015376 | 157 159| 171 171 261 263| 191 195 310 314 241 252 174 178| 248 266| 196 200
KRC00019782 | 157 159| 173 189 265 265| 191 191 300 310| 237 256 178 178] 266 274| 196 196
KRC00022854 1 574 et o £ e 7 B Bt Ly | 0 O] 195 197| 310 314 239 245| 176 178 266 270| 196 196
KRC00023011 | 157 157| 187 189 263 263| 195 195 300 330| 256 277 178 178| 274 274 196 196
Individual allele counts A S I 2 oM
Number  of alleles: 13
Number  of individuals typed: 420
Heterozygt 365
Homozygc 55
Obsened heterozygc 0.869
Allele Count Heterozygt Homozygc Frequency
159 16 16 0 0.019
169 5 5 0 0.006
Frequency of each allele 171 177 141 18 0.2107
In the population 173 49 47 1  0.0583
175 32 32 0 0.0381
177 4 4 0 0.0048
/i I 179 35 33 1 0.0417
Individual genqtypes to population e e b
allele frequencies 183 9 5 2 00107
185 160 132 14 0.1905
187 128 110 9 0.1524
189 80 76 2 0.0952
191 19 19 0 0.0226



Genetic Markers

Ovalbumin

=2+ Nuclear and mtDNA (proteins)

— Coding, non-coding DNA
| e structural and regulatory genes
A * introns, repetitive sequences

4
2,000 bp

A | — Inherited from 1 or both parents

1,900 bp

’ | — Different mutation rates

1,500 l>;>

D

750 bp



4 million years

Tropical forest
Mountains
Desert

Plains

Boreal

Extensive Geographic Range




Understand how deer have adapted to different
environments: tropical, mountains, desert, plains, boreal

= e

J;Tei(as Deer”
175 Ib or more




Management .

e Social dimension

e Biological dimension

e Scale: “Population?”

5 Landscape
— Dispersal

— Seasonal movements

0.18
0.14
.12

01
0.08
0.06
0.04

Probability

0.02

—— Centre County =—— Kent County —&— Armstrong County

5 10 15 20 25 30
Dispersal distance (km)

Diefenbach et al. 2007




Why do some ranches have bigger deer than others?

Mexico




East Foundation

Established from the estate of Robert C. East
Private Operating Foundation

Integrated program of research, education,
and outreach

Compatibility of wildlife conservation with
cattle ranching
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Body Weight (Ib)

170

150

Y
L
o

[
[
o

0

50

30

Male Body Weight

P <0.01

-+-El Sauz
4-5anta Rosa
-+Buena Vista
--5an Antonio Viejo

0.5 1 2-3 4-5 b+
Age Class (Years)




Gross Boone and Crockett Score
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Understand Antlers, Effects of Culling and Selection

Sires Cohort Adult
R - -. = Directional Selection
30
Cohort Year t Cohort Year t + 1 or more
7S
/ \
/
- I}
e 1
g 1
g 1
L 1
1
|
I
0

10 20 30 40 50 60 70 80 90 100
Antler size characteristics




Effects of Past Management, Restoration

Mixing of Genetic Stocks: Adaptation to New Environments?




Breeding Dates

2 August
] september
M October
MNovember
B December
= January
[ February




Breeding Dates g%ﬂ

Abnormal breeding associated with %i
effects of restocking E
Difficult to demonstrate, indirect

Not in every region {?« ?

US(A)
®

Genetic influence in livestock, tropical B Hno
CM (A,B,G)
vs. northern breeds of sheep, goats, etc. = o atlo
Bn .
(A,“l?i‘F) OC(EIF)
Who cares? B pcan o Frro
: WEHEEE

Yearling bucks!

RPR
* (A.D)

TGG
* (A,D.E)



Brain Abscess in Southeastern Deer




Bluetongue-EHD

States with Hemorrhagic Disease (HD) in 2011 L . foa
A Yr~|\!\I _

\

: 3 D Snyder, USDA ARS
oD A J

QDMA . HD Suspected/Confirmed in 2011




Does intensive management threaten unique lineages?
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signal peptide

c Was ing Disease

repeat region

P54 !! Q95 131 147

1 24
4 N
PQGGGGWGQ(PHGGGWGQ),PHGGGGWGQ

codon 20
asp(D)/gly(G)
GAC/GGC
0.910/0.090
0.906/0.094

codon 131
tyr1(Y1)/tyr2(Y2)
TAC/TAT
0.853/0.148
0.865/0.135

Cc182 C217

N184 NZOD

175 203 S234
CHO CHO l l

codon 225
ser(S)/phe(F)
TCC/TTC
0.943/0.058
0.997/0.003

codon 247
ile1(11)/ile2(12)(
ATC/ATT
0.938/0.063
0.954/0.046




