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A N D R A N G E
Introduction
Greetings from Fort
Keogh!

| hope you find our
newsletter interesting
and informative. We've
had a busy spring and
summer and want to
share a few of the high-
lights and updates.

First we want to thank
our Customer Focus
Group, friends, industry
partners, stakeholders,
off-site collaborating sci-
entists, technicians and
students for the signifi-
cant support that has
been vital to our accom-
plishments. We would
also like to thank our
friends at Montana State
University as we have
refreshed the coopera-
tive effort with them.

There were a number of
grade school children
from Miles City and the
surrounding area that
participated in field trips
at the research labora-
tory during the spring.
We had a successful
meeting with our Cus-
tomer Focus Group in
May and they came back
in September for a sec-
ond productive meeting.

There were over 15 stu-
dents working at the Fort
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this summer from sev-
eral different schools.
They ranged from high
school to Ph.D. graduate
students. Not only does
this further education in
the agricultural industry
but it expands our expo-
sure throughout the
United States and for-
eign countries. We al-
ways welcome the op-
portunity to share with
others our facilities and
research.

We do have 2 positions
open with our operations
staff. One is with our
farming crew and a sec-
ond position is with the
feedlot crew. If you
know of someone who
might be interested,
please have them con-
tact us.

In June we had an open
house in conjunction with
the Montana Stockgrow-
ers Association’s 125"
anniversary celebration.
At the open house, we
had large tents set up in
front of our headquarters
building and the re-
search staff displayed
posters describing re-
search accomplishments
(you can view these
posters on our website).
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Mark Petersen
Research Leader

This type of setting al-
lowed for participants to
talk to scientists, techni-
cians, as well as their
neighbors also attending
about research or any
topic of interest.

In late June, the Animal
Scientists traveled to the
Western Section of the
Society of Animal Sci-
ence annual meeting
and we presented sev-
eral papers and posters.
Mike MacNeil was pre-
sented with the Distin-
guished Service Award;
Andy Roberts was rec-
ognized with the second
place Applied Paper
award and a graduate
student of mine won first
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place in the Applied Pa-
pers.

Also, in late June, Mon-
tana Range Days was
held in Miles City. The
youth range judging
contest was held on
Fort Keogh and our
range scientists and
technicians led a num-
ber of activities and
tours. Range Days was
considered a big suc-
cess by all. Range
Days will be back in
Miles City in 2010 and
we hope you can be
here for it.

A science hallmark that
occurred earlier this
spring was the publica-
tion of the bovine ge-
nome. A Line 1 Here-
ford cow was the donor
of the genetic material
that was used. Our sci-
entists were part of the
300 international scien-
tist team.

Our scientists have
spoken all over during

the last 6 months in-
cluding Argentina, Bra-

zil, Canada, Chile,
Kenya, Alaska, Califor-
nia, Colorado, Idaho,

Kansas, Nevada, Ohio,

Pennsylvania, Utah,
Vermont, and Wyo-
ming.

In February, our range
scientists will be in Den-
ver attending the an-
nual meeting of the So-
ciety for Range Man-
agement and participat-
ing in Society affairs
and presenting scien-
tific papers.

Starting in April of 2010,
our headquarters build-
ing will be undergoing
modernization to the
interior portions that
were not finished in the
2002 modernization.
The funding for these
maintenance improve-
ments come from the
American Reinvestment
and Recovery Act. We
are very grateful for the

CATTLE GENOME BLUEPRINT

BY LEE ALEXANDER,

Last spring livestock
genomics reached a
significant  milestone.
The publication of the
sequence of the cattle
genome. The genome
represents the genetic
blueprint of an organ-
ism. The DNA that
makes up the nuclear
genome encodes
genes that direct the
synthesis of proteins
via mRNA (messenger
RiboNucleic Acid), and
regulatory RNAs. DNA
molecules are very long
polymers which consist

of four wunits called
bases which are G
(guanine), A (adenine),
T (thymine) and C
(cytosine). These
bases are arranged in
two long linear poly-
mers that are aligned
against each other and
form a double helix.
Each double helix
forms a chromosome.
Humans have 23 pairs
while cattle have 30
pairs of chromosomes.
It was the determina-
tion of the linear order,
or sequence of the
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support we have re-
ceived from our Federal
representatives, Sena-
tors Baucus and Tester
and Representative Re-
hberg. We are appre-
ciative of the support
we have received from
our Area ARS and Na-
tional ARS offices. We
are not looking forward
to the disruption but
look forward to the
completed project and
the benefits the project
will yield.

We initiated our fall cat-
tle work about a month
ago. Most of the pre-
weaning work is com-
pleted and we have
started weaning and
pregnancy testing the
first groups of cattle.
The cows look to be in
good to fair condition
although  our initial
pregnancy tests seem
to be down 2 to 3 per-
cent. Nearly all of our
home grown feed has
been harvested, stored,
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bases, that was the
basis of the bovine ge-
nome publication. The
length of the human
genome is 3.4 BILLION
bases and cost about 3
billion dollars to se-
quence, however due
to improving technolo-
gies the cattle genome
cost about $38 million.

Fort Keogh played a
very significant role in
this milestone project.
The animals that were
chosen to be the basis

stacked or piled. The
grasshoppers set back
our farming a bit but not
too bad. Right now it
looks like we packed
29.45 tons per acre of
corn silage. The first
groups of cattle have
been started in the feed-
lot. In March we will be
holding our Line 1 excess
sale. Watch our website
for the list. You may
want to bring a number of
them home.

Fort Keogh values the
input and support from
our community, industry
and scientific partners.
We hope you will assist
us in reaching our goals
for the future. Your sup-
port is important as we

develop effective and
productive research and
outreach programs.

Please visit us! We would
like to see you and we
look forward to serving
you in 2010.

of the sequencing pro-
ject were from here.
They were a father
(Domino) and daughter
(Dominette) from our
Line 1 Hereford herd.
They were selected,
from all the other cattle
in the world, because
our Line 1 herd has
been closed since
1934! This closure lim-
ited the DNA sequence
diversity which simpli-
fied the sequence as-
sembly. We supplied
the DNA to the Human
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“FORT
KEOGH
PLAYED A
VERY
SIGNIFICANT
ROLE IN THIS
MILESTONE
PROJECT.”
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Genome Sequencing
Center at the Baylor Col-
lege of Medicine in Hous-
ton, Texas, where the
DNA sequencing was
performed. The se-
quences are determined
in short (800 base)
stretches and then these
stretches are assembled
into the final genome.
Once we have the linear
order of bases we have
to work out what they
mean. Each gene is bro-
ken up by stretches of
bases which are removed
before the final mMRNA is
produced. In addition,
there are many bases
(thousands to millions)
between genes. So the
real challenge is to work
out what stretch of DNA
is a gene, what that
gene’s function is, in what
tissue, and at what stage
of the animals life it is
expressed. Again Fort
Keogh played an essen-
tial role by providing tis-
sues from the offspring of
Dominette for determina-
tion of genes expressed
in those tissues.

The highlights of the find-
ings from the project
were that the bovine ge-
nome consists of 2.84
billion bases, slightly
smaller than the human
genome. It contained
slightly more than 22,000
genes, similar to humans.
When compared to other
animals that have had
their genomes se-
quenced (human, dog,
mouse, rat, opossum and
platypus; horse was not
included) there were
14,345 genes that were

in common between
these organisms. When
compared to humans,
cattle had about 1,000
genes not found in hu-
mans. A lot of these
cattle specific genes
encoded proteins
whose functions are to
interact with the exter-
nal environment such
as immune proteins
and sensory and/or ol-
factory receptors. One
of the major differences
between cattle and
these other organisms
is that cattle are rumi-
nants. The bacterial
load in the rumen that
ferments foodstuffs is
astounding. Once
these bacteria leave
the rumen they must be
neutralized and di-
gested. Many of the
proteins in the digestive
tract are found only in
cattle and many genes
have been derived from
these proteins when
compared to the other
genomes. As cattle are
a herding animal, it has
been proposed that
proteins with an immu-
nological function
evolved to protect

S\l

against diseases that may
spread through the herd.
Other proteins were in-
volved in reproduction and
expressed in the placenta
and in lactation. As op-
posed to humans, cows
receive very little passive
immunity via the placenta.
Calves receive this protec-
tion via immunoglobulins
in the milk.

Other products to come
out of this project are ge-
netic markers called SNPs
(Single Nucleotide Poly-
morphisms). These are
places in the genome
where the sequence var-
ies between the pair of
chromosomes. Several
million SNPs were identi-
fied in the project, of which
50,000 have been se-
lected to be incorporated
into a commercial assay to
aid us in finding genetic
variants responsible for
differences between cattle
such as growth rate, etc.
The findings from the bo-
vine genome project will
be used for many years to
come and will greatly aid
in improving both beef and
dairy industries.

Line 1 Dominette 01449 and her calf
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RECENT PUBLICATIONS

Alexander, L.J., Kuehn,
L.A., Smith, T.P., Matuku-
malli, L.K., Mote, B., Koltes,
J.E., Reecy, J., Geary,
T.W., Rule, D.C., MacNeil,
M.D. 2009. A Limousin spe-
cific myostatin allele affects
longissimus muscle area
and fatty acid profiles in a
Wagyu-Limousin F*2* popu-
lation. Journal of Animal
Science 87:1576-1581.

Atkins, J.A., Smith, M.F.,
MacNeil, M.D., Geary, T.W.
2009. Determinants of em-
bryo development and qual-
ity in beef cattle: Effect of
pre-ovulatory follicle size,
CL volume, and serum con-
centrations of progesterone.
Society for the Study of
Reproduction Annual Meet-
ing. Online only.

Elsik, C.G.,, Gibbs, R,
Skow, L., Tellam, R., Wein-
stock, G., Worley, K., Kap-

pes, S.M., Green, R.D.,
Alexander, L.J., Bennett,
G.L., Carroll, J.A., Chitko
Mckown, C.G., Hamernik,
D.L., Harhay, G.P., Keele,
JW., Liu, G. Macneil,
M.D., Matukumalli, L.K.,

Rijnkels, M., Roberts, A.J.,
Smith, T.P., Snelling, W.M.,
Stone, R.T., Waterman,
R.C., White, S.N. 2009. The
Genome Sequence of
Taurine Cattle: A Window to
Ruminant Biology and Evo-
lution. Science. 324:522-
528.

Endecott, R.L., Waterman,
R.C. 2009. Use of a self-
fed, small-package protein
supplement for beef cows
post-weaning. Western
Section of Animal Science
Proceedings 60:362-365.

Fuller, AM., Austin, KJ.,,
Roberts, A.J., Moss, G.E.,
Alexander, B.M. Fasting
lowers gastrin-releasing
peptide and Fsh mRNA in
the bovine anterior pituitary

gland. Western Section of
Animal Science Proceed-
ings 60:277-279.

Jiang, Z., Michal, J.J., To-
bey, D.J., Daniels, T.F,,
Rule, D.C., MacNeil, M.D.
2008. Significant associa-
tions of stearoyl-CoA de-
saturase (SCD1) gene with
fat deposition and composi-
tion in skeletal muscle. In-
ternational Journal of Bio-
logical Sciences 4(6):345-
351.

Jiang, Z., Michal, J.J,
Chen, J., Daniels, T.F.,
Kunej, T., Garcia, M.D.,
Gaskins, C.T., Busboom,
J.R., Alexander, L.J.,
Wright, R.W., MacNeil,

M.D. 2009. Discovery of
novel genetic networks as-
sociated with 19 economi-
cally important traits in beef
cattle. International Journal
of Biological Sciences 5:528
-542.

MacNeil, M.D. 2009. Invited
Review: Research contribu-
tions from 75 years of
breeding Line 1 Hereford
cattle at Miles City, Mon-
tana. Journal of Animal Sci-
ence 87:2489-2501.

Marquez, G.C., Enns, R.M,,
Grosz, M.D., Alexander,
L.J., MacNeil, M.D. 2009.
Quantitative trait loci with
effects on feed efficiency
traits in Hereford x compos-
ite double backcross popu-
lations. Animal Genetics
Published Online: Sep 10
2009 DOI: 10.1111/j.1365-
2052.2009.01946.x

Mulliniks, J.T., Cox, S.H.,
Kemp, M.E., Endecott,
R.L., Waterman, R.C.,
Vanleeuwen, D.M., Peter-
sen, M.K. 2009. Increasing
glucogenic precursors in
range supplements im-
proves reproductive effi-
ciency and profitability in
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young postpartum range
cows in years 2000 to 2007.
Western Section of Animal
Science Proceedings 60:76-
80.

Muliniks, J.T., Cox, S.H,
Kemp, M.E., Endecott,
R.L., Waterman, R.C.,
Vanleeuwen, D.M., Peter-
sen, M.K. 2009. Impact of
body condition score on
reproductive performance in
young postpartum range
cows grazing native range.
Western Section of Animal
Science Proceedings 60:81-
84.

Rinella, D.J., Booz, M.,
Bogan, D., Boggs, K,
Sturdy, M., Rinella, M.J.

2009. Large woody debris
and salmonid habitat in the
Anchor River basin, Alaska,
following an extensive
spruce beetle
(Dendroctonus  rufipennis)
outbreak. Northwest Sci-
ence 83:57-69.

Rinella, M.J., Hileman, B.J.
2009. Efficacy of prescribed
grazing depends on timing
intensity and frequency.
Journal of Applied Ecology
46:796-803.

Rinella, M.J., Maxwell,
B.D., Fay, P.K., Weaver, T.,
Sheley, R.L. 2009. Control
Effort Exacerbates Invasive
Species Problem. Ecologi-
cal Applications 19:155-
162.

Roberts, A.J., Geary, T.W,,
Grings, E.E., Waterman,
R.C., MacNeil, M.D. 2009.
Reproductive performance
of heifers offered ad libitum
or restricted access to feed
for a 140-d period after
weaning. Journal of Animal
Science 87:3043-3052.

Roberts, A.J., Grings, E.E.,
MacNeil, M.D., Waterman,
R.C., Alexander, L.J.,

Geary, T.W. 2009. Implica-
tions of going against the
dogma of feed them to breed
them. Western Section of
Animal Science Proceedings
60:85-88.

Sa Filho, O.G., Vilela, E.R.,
Geary, T.W., Vasconcelos,
J. 2009. Strategies to im-
prove fertility in post partum
Bos indicus cows submitted
to a fixed-time insemination
protocol with  GnRH and
PGF2a. Journal of Animal

Science jas.2009-1926v1-
20091926.
Sinclair, J., Emlen, J.M.,

Rinella, M.J., Snelgrove, J.,
Freeman, D.C. 2009. Differ-
ential phytosociological inter-
actions involving male and
female atriplex bonnevillen-
sis. Western North American
Naturalist.

Vermeire, L.T.,
Heitschmidt, R.K., Rinella,
M.J. 2009. Primary produc-
tivity and precipitation-use
efficiency in  mixed-grass
prairie: a comparison of
Northern and Southern US
Sites. Rangeland, Ecology,
& Management 62:230-239.

Vermeire, L.T., Rinella,
M.J. 2009. Fire alters emer-
gence of invasive plant spe-
cies from soil surface-
deposited seeds. Weed Sci-
ence 57:304-310.

Please check our website
http://www.ars.usda.gov/
npa/ftkeogh or email
sue.miles@ars.usda.gov for
these and other publications.
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Michael D. MacNeil,
Quantitative Geneticist at
Fort Keogh, received the
Distinguished  Service
Award from the Western
Section, American Soci-
ety of Animal Science in
Fort Collins on June 17,
2009. The Line 1 Here-
ford cattle population has
a significant impact on
beef cattle breeding re-
search and applications
worldwide and particu-
larly in the western part
of the United States.

Andrew J. Roberts, Re-
search Physiologist at
Fort Keogh, received the
2nd Place award for Ap-
plied Papers at the
Western Section of the
American Society of Ani-
mal Science annual
meetings in Fort Collins
on June 17, 2009. The
Western Section of the
American Society of Ani-
mal Science recognizes
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A WARDS

MacNeil is fully responsi-
ble for disseminating
Line 1 germplasm and is
point of contact for scien-
tists to obtain genetic
material from it. In addi-
tion to the research, ad-
ministrative, and exten-
sion impact of MacNeil’s
programs and expertise,
he has had significant
outreach to the beef in-
dustry through his work
in selection index devel-
opment for beef breed
organizations.

Excellence in Applied
Animal Science Re-
search under the criteria
of 1) Applicability to cur-
rent production systems,
2) Potential for economic
return on investment, and
3) New and innovative
approaches to existing
production systems. Ac-
cordingly, 2nd Place was
awarded to A.J. Roberts,
E.E. Grings, M.D.

NEW EMPLOYEE

Brad Eik will join the staff
at Fort Keogh as the As-
sistant to the Superinten-
dent of Outside Opera-
tions at the end of Octo-
ber. Brad comes to us
from Ashley, North Da-
kota, where he has been
working for the Natural
Resources Conservation
Service. Originally from
Joliet, Montana, Brad
received his BA in Natu-
ral Resources Manage-
ment from Dickinson
State University where
he also played football.

Brad Eik
Assistant to the Superintendent

MacNeil has been recog-

nized nationally and
abroad as an invited
speaker and educator

relative to genetic im-
provement and livestock
production systems.
MacNeil has the keen
ability to interpret re-
search results and de-
velop and publish land-
mark manuscripts in pro-
fessional scientific jour-
nals and other publica-
tions.

MacNeil, R.C. Water-
man, L. Alexander, and
T.W. Geary, USDA-ARS
Fort Keogh Livestock
and Range Research
Laboratory, Miles City,
MT, for the paper titled:
Implications of Going
Against the Dogma of
Feed Them to Breed
Them.

Dr. Michael D. MacNeil
Quantitative Geneticist

Dr. Andrew J. Roberts
Reproductive Physiologist

RETIREMENT

Sandi Lockie, Adminis-
trative Associate for the
Montana  Agricultural
Experiment Station at
Fort Keogh, retired
June 30, 2009. Sandi
kept the animal records
for the last 20 years
and was very involved
in the Line 1 program.
Though Sandi has offi-
cially retired, she will
continue to work on a
part-time basis to make
sure all the cattle re-
cords are kept up-to-
date.

Sandi Lockie
Administrative Associate
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243 Fort Keogh Road
Miles City, MT 59301-4016

Phone: 406-874-8200

If you have email and would
rather receive this newsletter as
a .pdf file, send an email to
diona.austill@ars.usda.gov to be
added to the list.

¢ORT KEOGH

We’'re on the web!
http://www.ars.usda.gov/npalftkeogh

Public Seminars
Fort Keogh’s Tech Room 2 p.m.

November 9: Kip Panter, Research Leader, Poisonous
Plant Research Laboratory, Logan Utah, Overview of
work at the Poisonous Plant Research Laboratory
(including an update on work with pine needles). Ben
Green, Scientist, Poisonous Plant Research Laboratory,
Logan Utah, “Larkspur physiology and research objec-
tives using Line 1 steers.”

December 7: Matt Rinella, Research Rangeland Man-
agement Specialist, Fort Keogh Livestock and Range
Research Laboratory, Miles City, Montana “Effect of
Stocking Date on Grazing Intensity in Over-Grazed
Mountain Meadows.”

January 11: Kurt Reinhart, Research Ecologist, Fort
Keogh Livestock and Range Research Laboratory,
Miles City, Montana “Benefits of promoting grassland
diversity.”

February 8° Larry Brence, Eastern Region Department
Head, Montana State University Extension Service
located at Fort Keogh “Role of Extension in an elec-
tronic age.”
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