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—{EEERE LT (TA)) - BUF REER AU AE A HIR 120 (EEAR -

Ferg Ml SLICK T B-INBIY 5758 = » 55575 " A DNA oI5t
FeFr A AT RIE A E B NG S R Y R AR & i - 56 R 7 7R m] 25
% B2 KB Dr. Peter Hansen i fTadrY KASP J% » FrdR 5[ RFAIA0T » dAE
4t DNA FP7IETE

Primer Allele 5 -FAM GGACCAAACAGACCAACATGC-3"  (wild-type allele, red color )
Primer Allele 5 -HEX CTGGACCAAACAGACCAACATGT-3 ( SLICK allele, red color )
Primer Common 5° -CCTTCCCTGCCAGTTTCAATGGTTT-3* (3" , grey color )

BEAh - RN fEEA SR IR BT B BEH 5 3S » Neogen Zk RG22 =1 IR
SLICK ] BEREI A E A A-ERES R 100K &7 o > F Rt B RAH H Y -
FRNBI A4S RO oy =T SLIN By— AU fl7r SLICK 15N> SLIC &y SLICK
RS > SLIA By SLICK] BR&i& T8 - F LS A I Sy 2 R
KRS - M ATHERC R A AR IS S5 R - AR B s R FSUEREMHIRER &
H#Y -

- SL1MN — wildtype, 'normal’.
- S5L1C — Heterozygous ‘carrier’.
- SL1A — Homozyvgous "affected’.
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Immunoreactivity of slick vs. nonslick
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18366l gaagctggag aatcccgaaa caa TR RS Ts s C CC caga gCoacaagcgge

183721 ggaaggcaaa atcccctatt ttctggccaa tggacccaaa tocttccacat ggoctttoocoy

183781 gcagccccoccco agcoctata@a gocccagata ttcttaccac aacattgctg acgtgtgtga o

183841 gctggccctg ggcatggcog gcaccacagc cacttcgcoctg gaccaaacadg

accaacatg@ttitaalaagcc Elglaaacca ttgaaactgg cagggaagga aaggcaacca agcagaggga ¢

(SLICK1, del g, and get the TAA: a stop codon), Primer5’ (FAM for wild type) (or

HEX for slick) and 3’ (Primer Common) KASP assaye

(s1zCK3, € to B) [(SEIEKS, A to T (szzcxs, C to T)-

183961 gtcagaaggc tgcagttcca agcctgacca agacacggtg tqqccqlggg cccaagacaa

1234021 aacccccttg atctctgcta aacccttgga atacgtggag atccacaagg tcagccaagas

]

184081 tggagtgctg gctctgttcc caaaacaaaa cgagaagttt ggcgcccctg aagccagcaar

184141 | ¥y gggtgacaga tagcaacatc ctggtattgg tgoccggatcce

Pair of primers used to generate PCR amplicons to be Sanger-sequenced encompassing the PRLR
locus containing truncating mutations? <
Primer Forward 5"to 3 '» Primer Reverse5'to 3 -

8SonstegardT. S. et al. (2019) US Patent 20190223417A1. =«

3 » SLICK1-6 J &R NAIAHRH DNA FP3l - [NH RSB BIOLA R 2 ReEA'E
FN C Ui AES— (SR (kT E A [F R T @ AR K -
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Chapter 5

Food, Fibre and Other Ecosystem Products

Table 5.7 | Selected adzptations to heat stess in ivestock systems.

Adaptation Example Reference
Breeding for heat stress | Sheep and cattle famming systems in souther Ausiralia under IPCC Special Report on Emissions Scenarios (SRES) A2. ,
tolerance Projected not to improve livestack productivity by 2070, even in drer locations. W d Gt A4

In the Caribbean, introduction of a 'slick hair” gene into Holstein cows by crossbreeding with Senepals to inaease
“Slick hair' breeding thermo-tolerance and productvity. An inteqrated approach to heat stress adaptation willstill be needed, indluding (Orfiz-Colan et al. (2018)
shading sirategies, for example.
Crosshreeding with Indigenous sheap breeds as an adaptation option in Mangolia produced some benefits in
Crogsbreeding productivity and improved adaptation to winter cold. Best combined with other improved management interventions. In | Wilkes et al, (2017)
general effectiveness of crosshreeding as an adaptation strateqy will be dependent on context,
Switching from large ruminants to more heatresilent qoats fordairy production in Mediteranean systems to adzpt to
S increasing heat stress. Silanikove and Koluman (2013)
Species switching N " , .
Switching from cattle to more heat- and drought-resiient camels in pastoral systems of southen Ethiopia as an Wako et al. 2017)
adaptation to increasing drought.
Low-capitalrelief strategies (shading with trees or different types of shed; bathing animals several times each day;
installing electric fans in sheds) are effective at reducing heat stress impacts on household income in smelholder dairy Yorketal 0017
Shading, fanning, bathing | systems in India. . anle st (019
Different tree amangements in silvopastoral systems in Brazil were effective in reducing thermal loads by up to 22% for »
animals compared with full-sun pasture.
Vitt et al. (2017)
\enletionand cooin A wide range of diferent ventiation systems, cooling systems and building designs for confined and seasonally confined | Demer et al. (2018)
el / intensive vestack systems (pigs, poutry, beef,dairy) in temperate regions. Economic consequences and profitability of | Hempel and Menz (2019),
¥ dtferen aptions under different RCPs are stil being assessed. Mikavits et al,(2019),
Schauberger et al. (201%b)
Potential as an adaption option is uncertain, as there are different effects ofin utero heat siress exposure and the
mechanisms are not completely understood: Armed et 2 (0017)
I utero exposure to heat ontioetal 0016
eSS - Cows may be better adapted to heat stress conditions at maturity via improved requlation of core body temperature ontleuo etal Q016
= Cow milk yield at firstlactation wes reduced Bodditer et (2014
= Nutrient parttioning and carcass composition were altered in pigs
4 - IPCC FAREHEHE (IPCC ARG) AT & RIEEVEH E sy IH

BIE Ry > HAsg —IAHNE SLICK FEA-EiEfFsE
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Average temperature-humidity index (THI) calculated over 24
hours in California and Florida during the experiment

"o CArange: 61 -82

FL range: 83 - 100

State: P < 0.0001
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104.9 -
Gen: P <0.01
State: P < 0.001 103.8
9_ 104 1 Gen*state: P < 0.001
g
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o
£
2 102.2 1
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Slick animals had higher tolerance to UE"A‘"S
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56bmf9249 HOLLISTER-P-S5 BIQUETTE SalDUkenL 3245
HOUSADD058BMFa249 0 009HO16344 o || 007HO16351¢r HO840003241466246
; TPI 42353 TPl +2690 TPl +2704
[
SLICK-GATOR SOFIA INFERNO 551:Ducket 3254
HO840003009366301 o 009HO16182 ¢ HO840003241466255 o
0710512012 ¥ /2072021 09/11/2021
5-S- RANGER 9025 11207-ET TRI+2770 TP +2681
4’ ) HOB400032088240109 =
LONE RANGER / 09/1412019 CHIP Ssi-Duckett 2204
(47HO01029 5 | 00gHO16227 ¢ HOBA0003251304393
0412512016 / 81212021 0212312021
is owned by the University of Florida. Over S-5-1 RANGER 9092 11199-ET TP| +2815 TP| +2848
4000 straws of Lone Ranger semen have s HO840003208824002 9 —»
been sold in the United States, Canada, 09/11/2019 -
Mexico, Honduras, Panama, Thailand, and TOPHAT sl Duckety 3241
Qatar. TPI +2126 || 009HO16202 ¢ HOB40003241466242 ¢
09/09/2021 09/09/2021
TPl +2612 TPl +2841
r
l l l l l | l
SENECA SONOMA HEERSCHE-S! ROLLY JosE SEDONA SOLAR-P
009HO15363 ¢ 009HO15356 ¢ 097HO42603 551HO04260 ¢ 551HOM261 o 009HO15352 ¢ 009HO15357 ¢
11/06/2019 10/26/2018 09/10/2020 06M7/2019 07/06/2019 11/02/2019 1100212018
TP| +2252 TPl +2427 TPl +2357 TPl +2272 TPl +2285 TP +2370 TPl +2401
k. 4 SLICKDUDE SLICK PRO COOLOFF- BODEGA-S
C-HAVEN TTM GEORGE 551HO04838 g | | B51HO04B37c | | SLICK 009HO16338 ¢
KENTUCKY -ET SLICK-ET 08/04/2021 07/21/12021 029H021302 ¢ 1112812021
054H000970 054HO00971 ¢ TP +2662 TPl +2527 08/07/2022 TPl +2636
03/05/2020 01/15/2020 TPl +2619
TGTPI +3039 TGTPI +2985
from Thermo from Thermo

Regulatory Genetics || Regulatory Genetics

8 - 245k Slick-Gater Lone Ranger SLICK1 45 & /\F5%)% » Hig% SLICKL 44
RN F RO AR A ERE L G -
Breeding program schedule of short-haired cattle

| 280 days | 15 months | 280 days |
The mating program @ The birth of F1 The mating program @ The calving of F1
(with 40 sexed dose  heifers (20 heifers) (with sexed dose heifers (20 heifers)
semen of slick bull) ~ ® Slick genotype semen of non-slick @ Milking performance
check bull) check

Milk production, reproductive, and heat tolerance data will being collected on these cows.
9 - ERL SLICKL 5g £ Bofds T = HIfE -
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