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CAMBIO CLIMATICO

El cambio climatico se define como los
cambios espaciales, tanto a nivel local vy
global y de caracter temporal de las
variables climaticas ambientales en Ia
Tierra(Rovelli et al 2020).



El informe IPCC, que los gases de efecto
invernadero del tipo antropogénico, han sido
responsables de |la mayor parte del aumento de
temperatura y ha estimado que su media global ha

sufridounincrementode0,8a 1,2°C

N 1,5°Cparalosanos2030al 2052




Emisiones globales de gases invernadero por sectores

Explotacion
maderera vy agricola

Industria

Fuente: ipce.ch | * datos en gigatoneladas (Gt) Equivalente en CO2

Generacion de
o energia eléctrica

Calefaccion
de inmuebles

Trafico de vehiculos m

Otros sectores energeticos m

= DW



Los paises que mas
contaminan el aire

Paises/regiones con mayor volumen de emisiones
de didxido de carbono en 2020 (mill. de toneladas)

Porcentaje del
total (%)

china @ I > @ o7
Estados Unidos = [ 4.457 @ 138
Unién Europea @ [ 2.551 ® 79

India & [N 2.302 ® 7.1
Rusia wp [ 1.482 ® 46
Japén @ [ 1.027 e 32
iran & [l 678 e 21
Alemania @ . 605 e 19

Corea del Sur Ze; l 578 Q e 1,8

Arabia Saudi @ W 571 e 18
Mundo:
iq 4R
Indonesia “ [l 545 308 millones e 1,7
Canada (+) l 518 e 16

Fuente: BP Statistical Review of World Energy 2021
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Cambio climatico: puntos clave del informe del IPCC

En todos los escenarios considerados se espera que, hacia 2030, la temperatura media del planeta
sea 1,5 °C 0 1,6 °C mayor a la de los niveles de la era preindustrial. Una década antes de lo previsto

El Artico se calienta mas rapido Aumento del nivel del mary
En el Artico, se prevé que el aumento . derretimiento «irreversible» del hielo
de la temperatura media de los dias Los cambios podrian ser irreversibles
mas frios sea tres veces superior «durante siglos o milenios», mientras
al promedio global del planeta que el nivel del mar podria aumentar
hasta un metro en 2100

Los sumideros de carbono
estan saturados Peligro: metano
La capacidad de los Los niveles de CH, (2° gas

bosques, el sueloy los
océanos para absorber
el CO, producido

por el ser humano

de efecto invernadero mas

"f' %\ importante, por detras del
CO,) en la atmésfera son

los mas altos registrados

probablemente en los Gltimos 800.000 afios
se debilitara
Fenomenos meteorologicos Puntos de inflexion: desconocidos

extremos
Habra un aumento sin
precedentes de las olas de calor
y las lluvias torrenciales

Los llamados puntos de inflexion,
como la desintegracion de casquetes
glaciares, el deshielo del permafrost
Y2 olatransformacién del Amazonas
en una sabana «no pueden excluirse»

.

Fuente: Grupo Intergubernamental de Expertos sobre el Cambio Climdtico (IPCC) AFP .



Global average sea level rise (1990 - 2100)

Sea level rise (metres) for the six SRES Scenarios
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Cutting-Edge Science
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iBIENVENIDOS AL ANTROPOCENO!

Esta nueva “época de los seres humanos”, el
Antropoceno, comenzd con la Revolucion
industrial a finales del siglo XVIIl. La
humanidad seguira siendo wuna fuerza

ambiental predominante durante miles de

anos (Crutzen, 2002)



LATE ORDOVICIAN
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FAQ1.2:How close are we to 1.5°C7?
Human-induced warming reached approximately 1°C above

pre-industrial levels in 2017
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INDICE DE TEMPERATURA-HUMEDAD (ITH)

El estrés calérico es una medida ampliamente
utilizada que hace referencia a los efectos
negativos de condiciones de alta temperatura del
aire, asociada con alta humedad relativa v
radiacion solar directa, sobre |a respuesta

productivay fisiologicadel ganado



El ITH indica el grado de estrés caldrico de los animales, producto de |la
combinacion de los efectos de |la temperatura y la humedad relativa

Nivelde
- Signos esperados de Jadeo(MWMader.2006)

Normal Respiraciéon normal

<75-=<78 Respiracion agitada
Peligro <79-<83 Jadeo pesado con la boca abierta; saliva
usualmente presente

Jadeo severo con la boca abierta
acompanadode protuberancia lenguavy
salivacion excesiva; generalmente con
cuello extendido hacia adelante

Emergencia >84

Livestock Weather Safety Index (LWSI)
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Pobre expresion de estro

. / Pobre calidad de ovocitos
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Valores promedios de ITH en varias regiones de
Panama
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MODELOS DE ANALISIS DE ITH

= 0.8*Ta + ((HR/100) *(Ta — 14.3)) + 46.4. Mader, 2003
= (0.8 * Ta + 32) - (0.55 - 0.55 HR/100) (1.8 Ta -26) Thom, 1959
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everGenciA [N  >84




NORMAL <74

MEDIA INTERANUAL REGION AZUERO AU <75<78

PELIGRO

<79-<83
EMERGENCIA >84

76.0

75.5

75.0 74.8

74.6

74.5

74.0

73.5

73.0

2018 2019 2020



NORMAL <74

MEDIA MESES DEL ANO

PELIGRO <79-< 83

evercencia [N >84

77.00

7630 7640

76.00
75.50 75.54

75.00 74.97
74.71

75.00 74.89

74.64 74.58

74.19

74.00

73.66

73.00

72.00
Enero Febrero Marzo Abril Mayo Junio Julio Agosto Septiembre Octubre Noviembre Diciembre



80.0

78.0

76.0

74.0

72.0

70.0

68.0

ITH POR HORA DEL DIA

ALERTA <75-<78
PELIGRO <79-< 83

evercencis [N >34

78.7 78.6

78.2
78.0

775 77.7

76.9
76.7

76.0

75.5
75.2

74.7

74.3
74.0 74.0

¥ 3

73.4

0:00:00

72.8
72.5 72.4
: 72.2

1:00:00 2:00:00 3:00:00 4:00:00

72.5
72.1 72.1

5:00:00 6:00:00 7:00:00

737,

8:00:00 9:00:00 10:00:00 11:00:00 12:00:00 13:00:00 14:00:00 15:00:00 16:00:00 17:00:00 18:00:00 19:00:00 20:00:00 21:00:00 22:00:00 23:00:00



FLUCTUACION DE ITHEN 4 LOCALIDADES AGROPECUARIAS
s ssss
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PLASTICIDAD FENOTIPICA

Plasticidad fenotipica:

propiedad de un egenotipo para
originar diferentes fenotipos, segun
las condiciones del medio
circundante vya sean bidticos o
abioticos (Schmalhausen 71949).



Efectos ambientales sobre |la expresion del fenotipo

Development at Development at Development at Development at
lower temperature higher temperature lower temperature higher temperature

Drosophila melanogaster Bicyclus anynana

Lafuente and Beldade 2019, FRONTIERS IN GENETIC



Efectos ambientales sobre |la expresion del fenotipo
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Lockley and Eizaguirre 2021, Evolutionary Applications,



Efectos ambientales sobre la expresién del fenotipo
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Efectos ambientales sobre |la expresiéon del fenotipo
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¢ ¢ PLASTICIDAD FENOTIPICAEN GANADO??

Physiological Environmental
changes % changes
Pabsa

Bangluivd

Destruction of
_ grazing grasses
Decrease
feed intake

Less meat
production

Kader Chowdhury et al 2016 American Journal of Agricultural Science, Engineering and Technology






ALGUNOSMODELOS GENETICOS EXPLICATIVOS

Sobre dominancia (ventaja heterocigota): La
plasticidad es funcién inversa del niumero de loci

heterocigotos. \/

* Pleiotropia: Por expresion diferencial de un gen
en diferentes ambientes debido a algin efecto

pleiotrépico N

- Epistasis: interaccion entre genes, determina el
gradoderespuesta alambiente N



PLEIOTROPIA

MUTACION DEL GEN KRT75
(plumaje encrespado)

alteraciones en el tamano
de los o6rganos, falta de
depoésitos de grasa
hipodérmica vy retraso en |a
madurez.

Adult Frizzle

Ngetal. 2012 PLoS Genetic



EPISTASIS

Sindrome de "cola de
rata" en el ganado,
proporcionando el primer
ejemplo de interaccion
epistatica entre wvarios
loci de los genes, MC1R vy
PMEL.

$
W

d - - S e o N
SRR S ORI
N % AR . ,.4— ‘Ji ‘!‘éﬁ;\/' J{l
s v ¥ o e .%. :' . -7 ~ :“ -

Knaustetal. 2016 GenetSel Evol



GENESASOCIADOS CON VARIABLES CLIMATICAS

VARIABLES CATEGORIAS

Temperatura anual * Desarrollo y funcion del
-Rango de temperatura Sistema fisiologico
e Cantidad e intensidad

de lluvia * Funcion moleculary
e Irradiacion celular
 Humedad
. |ITH *Enfermedadesy

desordenes



Genes Candidatos Asociadosa Adaptacidéna Variables Climaticas

CATEGORIA GEN FUNCION
TOX4 Desarrolloy funciondel sistema nervioso
Desarrollo\/funcién SLC46A1 Desarrolloy morfologiade tejidos
del sistema fisiolégico LAP3 Morfologiade 6rganos
MLST8 Desarrolloorganizacional
NCAPG Morfologiacelular
Funcion molecular\/ KCNH1 Organizaciony ensamblaje celular
celular TCF7 Desarrollo celular
DISP1 Funcién celulary mantenimiento
ANTXR2 Prevencionde cancer
Enfermedades Y ADGRL2 Enfermedades gastrointestinales
desoérdenes CRLF3 Lesionesy anomalias organizativas
LCORL Morfologiatumoral

Florietal.,2019, Mol Ecol.




EJEMPLO DEL GEN TCF7 (FACTORDE TRANSCRIPCION 7)

Esta asociado, no solo con |la temperatura media
anual de un area geografica determinada, sino
también con las precipitaciones, la radiacion, la
humedad vy el indice de relacion entre

temperaturay humedad.
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CLUSTERS DE MIARCADORESSNP s

DESORDENES GENETICOS

COLORDELACAPA

GENES DE CARNE

D ARS- B UMD 3.1.1 RS GDV. CRH ALELOS 3
* ID/Affymetrix RS GDV GEN CHR ALELOS 1 1.350,292.00  2,112,483.00 rs381387077 1 G>A 1 Ariiaziater re10848972a rasPa 2 n
1/bosTau CD1.2/bosTaug
2 69,756,880.00 69151931 N/A 1 Cc>T 2 ArFx-586655240 rsqaas27021a mMsSTN 2 A
1 Affx-113736872 111,155,237 110,396,989 1529019900 PAX3 2 T>C ra100essea : u
2 Affx-086699251 9,479,761 9,361,962 N/A COPA 3 T>C 3 [145.114.563.00 | sessssssasesss | reaqas70s121 1 e N re110844317 : v oK
3 Affx-1137352a6 118,671,665 118,091,938 rs42246196 TWIST2 3 G>A a  43.412.427.00 43.261.945.00 rsasszzaess sLcasas 2 c>a h oo z ¥
q Affx-113726876 38,486,244 38,301,044 rs41649821 CACNA2D1 4 6 5  95,601,697.00 95,015.373.00 n/A RNE11 a Tsc h 2 2 "
5 Affx-257083488 57,669,926 57,345,315 rs718553050 PMEL 5 G>A & 63,150,400.00 62,810,245.00 rsa48942533 APAF1 s o> 3 FOE1A 2 Y oK.
6 Affx-115874352 71,873,004 70,209,643 rs110113047 KIT 6 G>A . 15.556.600.00 |12.6a0.583.00 . R S . " . — 2 M oK
7 Affx-106530222 74,084,829 72,419,275 rs109535691 IGFBP7 6 oT -9=6.8q0. -840.983. : v ox
Affx-106500128 74,112,802 72,447,764 rs41654347 IGFBP7 6 G>C 13.957.945.00 |12.8az.252.00 NrA mAaNZE1 > Tc v 5 Ler a v on
8 Affx-113720708 108,076,621 106,527,328 rs109118798 EFNAS 7 CA H ATeaAT H o M o
9 Affx-113726920 31,721,931 31,643,340 rs43544399 TYRP1 8 G>A ) LteonL s o e oK
10 Affx-106547005 25,107,556 23,430,999 1541627954 SDR16C5 14 G>A 8 | ss.1068.237.00 163,101.792.00 | rs43002144 GLRAT K e>T " ° eneT 7 S ¥ on
11 Affx-106539294 25,175,950 23,498,304 rs43157020 SDR16C6 14 G>A 0 PARKZ/PRKN H P M oK
12 Affx-106505043 26,450,034 24,767,026 rs41627964 NSMAF 14 G>A S  31,721,931.00 31,643,340.00 rs43544359 TYRP1 e G>A R s or v ox
13 Affx-106528471 26,685,204 25,002,052 rs109375770 TOX 14 A>C 10 | ©5.304.450.00 ©3.672.913.00 rs41658585 1ARSY 3 c>T v H Tre v on
Affx-113733181 26,836,013 25,152,867 rs42406063 Tox 14 TC 85.229.798.00 |83.896.171.00 | rs11061619¢ 1ARST e oA L H = v on
ffx-139996262 26,926,569 25,243,415 142404957 ToX 14 ©A e —_— e & oo u sicazaz 10 o v ox
A .20, €33, 11 62,054,844.00 &1.831,200.00 N/A FBN1 10 G>A R 2 CAPNS. 10 e v oK
14 Affx-113738066 59,183,752 58,404,974 rs41775649 BDNF 15 TC €2.1a1.a62.00 €1.917.867.00 NZA BN 10 oA r ey Capn1S 1 ooa " oK
15 Affx-113719562 74,032,690 72,049,948 rs110312389 MAPK1 17 G>A 1z 14,760,164.00 14,742,184.00 rs445770480 SPAST EE] G>A R 2 s 1a o M =
16  Affx-986699241 31,746,503 31,628,135 N/A MITF 22 A>G 15 100.802,781.00 esssevssenasse ~/A Ass1 11 T v 1 Yo 18 e v ok
Affx-986699253 31,769,189 31,650,821 rs210634530 MITF 22 T>A 100.810,072.00 s#eesserassaes rs109614372 Ass1 11 G>T [ ia e “ ok
17 Affx-113728840 23,461,479 23,191,365 rs41617831 SUFU 26 6T 12 | 18.707.189.00 15.445.431.00 rs1115118656 cwe1s 1= e Y o soriscs 14 oa M oK
- 667,135, .792,588. i Sorisce a oa " o
18 A::x 106524426 8,426,911 8,382,369 r$109326209 LYST 28 C S eoeic o0 [resonooa 00 reaseceacos T s - - i Rt prtis i e : o
Affx-115879492 8,508,619 8,464,077 rs481318527 LYST 28 T>A 77.675,517.00 76,800,973.00 N/A LRPA 1s G>T K 21 Affu-13999524a  as.aaa.zes r=110700239 mvop1 1s < v oK
GENESDELECHE REPRODUCCION/FERTILIDAD PLASTICIDAD FENOTIPICA
& ERGCE c o 53 ALELOS oo AVBIe # ID/Affymetrix UMD 3.1.1/bosTau8 ARS-UCD1.2/bosTaug RS GDV GEN CHR ALELOS GENES ID/Affymetri RS RS GDV GEN CHR ALELOS COD. AMBIG STATUS
1 Aff-113720320 | 73,003,425 72,588,087 LIz 2 G>A R ok fy * VMt 31.1/bosTaus UCD1.2/bosTaus
2 Affx-113731688 93,257,549 92,444,591 rs110559656 LEP a T>C Y ok 1 Affx-113743871 69,244,252 68,682,461 rs110391667 KALRN 1 A>C 1 Affr-106520129 117,585,231 116,691,648 rs41580133 MED12L/P2RY12 1 T™C 34 oK
3 Affx-115860975 44,926,243 43,452,999 rs110131167 PPARGC1A 6 T Y ok
. - Affu-106534614 117,751,796 116,814,936 rs42432955 1 G>A R OK
a_lamczazassiss 2;::3::; :s:‘;::::g rsa23305175 csN1s1 : g;: ® g: Affx-113717635 69,283,880 68,623,214 rs110230072 G>A 5 IAfa108551578] 63 738,016 62,551 941 Teasaasart ADGRL2 3 e F oK
5 Affx-53064370  87.181.,364 85.451.043  rsa33954503 csnz s G>A R ok Affx-113724264 69,620,870 69,016,673 rs41633052 G>A : A‘f‘f":':;:?;ll‘;;s f§'§§§'§§§ fg'ﬁ:’%: '5::::‘1':1'1’ 5:’:37 : ::g : g:
\Ffx-9306: ,181,376 451, 3 TG k = ,333,: 148, rs
F e A T e e s e . o 2 Affx-113742197 39,350,058 38,586,453 1529015740 ACVR1 2 A Afh11a7azaty  1aasossa 17asssa  rsaszusazo | £ e % oK
Affx-115866861 87.181,501 85.451.180 43703012 3 G>T K k 5 H-! ,054,844 831, N/A FBN >A R K
P N AT N LR e e X oK 3 Affx-113715998 116,477,222 115,665,427 rs110100182  AGFG1 2 ™C Affx-s77354311 62141462 61917067 NIA 10 Gon R oK
AfFN-986699269 87.181.619 85.451.2%8 rsa3703011 6 T>G (C>A) K RV? - 6 AffH-106505793 54,730,416 54,807,232 rs41565994 CTNNA2 11 ™6 K OK
Arx pacesszcs] 07101619 | Gnasiaed | reaszoacii H A B 7 q Affx-113717488 23,479,543 23,369,869 rs109715445  NOTCH2 3 6T = e n e " o
Afru-115873284 87,183,034 85,452,713 6 (=3 s ok 5 Affx-139994998 26,589,623 26,473,706 r$29011537 cn2 3 ™C Affx-113726067 54,794,949 54,671,764 rs29013419 1 6 K OK
6 Affx-294714908 87.266.177 85,533,780 rs441966828 CSN152 6 T Y ok Affr-113743600 54,948,590 55,025,522 rs110528191 11 T>C Y oK
Affx-257089800 87,268,830 85,536,434 rsa63985801 3 G>T K o: 6 Affx-106535673 97,832,127 96,980,813 rs109583935 EX0C4 4 A>C Affr-106536085 54,970,636 55,049,570 rs41668252 11 oT Y oK
7 Affx-115873506 87,390,198 85,656,358 NA CSN3 () G>C s ol Affr-113717011 55,290,247 55,369,267 41663399 1 G>A R OK
Affx115879665  87.350.448 85,656,508 A . A w ak AFfx-106517244 98,016,975 97,164,428 15110275975 ™C Affa1137a3636] S5 496 60y 5575058 | reaiseanis " e v oK
Affx-115864651 87,390,458 85,656,618 rs110870535 6 C>A M ok -
Arraiisessars  arasoase | as.csests | revieserecs B oA " ok Affx-113742639 98,486,908 97,634,866 rs109311371 A6 T e | Saesnee | et | ratoreee | FANTIOZE i T v oK
Ty oot o |y e : o ' o 7 Affx-106511343 49,842,685 49,613,116 rs109855975  SRGAP1 5 C 8 Affelosssasey  salaaass 32085300 | rsloslesast  pReX2 1 on R oK
A oSy 85680796  rasvosms & T ¥ ok Affx-113725625 45,977,047 49,747,347 rs110704596 G>A 10 Affa-11373a183 80,082,523 77725052 rs2s010281 RALYL 14 T>C v oK
Affx-115875489 37‘59:1‘512 55'555‘772 43703016 6 CoA ™M gk Affu-207038569 80,525,887 78,164,370 rs110857876 14 A>G R OK
[ L L e D 5 o8 z ok 8 Affx-113733301 20,325,702 19,113,510 rs109168860  KDM4B 7 AT Affu106515133  s0sss zse 7810730 re110s00300 i e ® o
A 1380902 oy aa0eon Seeaeaos T Teraon amas s poe n ok 9 Affx-106529529 98,498,047 96,087,310 rs109804679 CAST 7 6T 11 Affx-1137382a6  74.512,606 72,611,810 rs41829951 KCNH1 16 6 K oK
8 AFfx-106540014  75.960.737 73.837.250 rsa3530556 GABRG2 7 A>G R ok 10 Affx-106500677 66,587,451 66,468,697 rs110298128 PAPD7 20 G>A 12 Affx-106523756 65,635,111 64,152,734 rs29013977 Lamct 16 A>G R oK
9 Affu-113722071 50,037,629 88,877,507 re43606608 ESR1 9 (=24 Y ok 13 Affr-106541378 31,630,574 30,880,560 rs41799745 SMYD3 16 A>G R OK
Affx-106504355 90,155,533 88.995.486 rs41595010 s T>C v ok 1" Affx-113716882 35,339,647 35,677,683 rs110175723  ZMAT4 27 GA Affx-113745503 31,654,996 30,904,995  rsd1799830 16 A6 R oK
Affx-113728784 90,199,490 89,039,438 rsa3s09859 k] G>A R ok Affr-113735895 31,787,385 31,034,463 rs41799658 16 T>C Y OK
10  Affx-106515846 26,767,851 26,732,147 rsass1e177 TEP1 10 T>C v ok Affx-106538455 35,486,995 35,824,524 rs41570143 [=4) Affs-106550187  32,063.762 31,310,200 541797772 16 AG R OK
11 Affx-115880763 9,365,588 8,310,093 rsa1633631 TG 14 o>T Y ok Affr-113743365 32,169,733 31,415,926 rs42383968 16 G>A R OK
Affu-113719221 35,513,325 35,850,855 rs110698703 T>G 14 Affr-113737365 18,539,339 18,190,397 rs29019767 suzi2 19 A>G R OK



nombre

MED12L Mediator Complex Subunit 12 Like

ADGRLZ2 Adhesion G Protein-Coupled Receptor L2

SPAG17 Sperm-Associated Antigen 17
LEF1 Lymphoid Enhancer Binding Factor 1
FBN1 Fibrillin 1

CTNNAZ2 Catenin Alpha 2

FAM107B Family with Sequence Similarity 107 Member B
Phosphatidylinositol-Trisphosphate Dependent

—— Rac Exchange Factor 2

TSNARE1 T-SNARE Domain Containing 1
RALYL RALY RNA Binding Protein Like

Potassium Voltage-Gated Channel Subfamily H
R : Member 1 Y
LAMCI1 Laminin Subunit Gamma 1
SMYD3 SET And MYND Domain Containing 3
suziz2 SUZ212 Polycomb Repressive Complex 2 Subunit
PRLR (slick) Prolactin Receptor

ZKSCAN7 2inc Finger With KRAB And SCAN Domains 7

NRG1 Neuregulin 1

117,585,231
117,751,796
62,738,616
25,338,659
18,399,373
18,450,433
62,054,844
62,141,462
54,730,416
54,765,154
54,794,949
54,946,590
54,970,636
55,290,247
55,496,607
56,039,089
29,508,182

34,148,235

3,078,843
80,082,923
80,525,887
80,558,266
80,753,881

74,512,606

65,635,111
31,630,574
31,654,996
31,787,385
32,063,762
32,169,733
18,539,339
39,136,666
16,437,316
27,726,880

UMD 3.1.1/bosTau8 ARS-UCD1.2/bosTau9

116,691,648
116,814,936
62,531,741
25,228,045
17,148,783
17,199,828
61,831,200
61,917,867
54,807,232
54,841,971
54,871,764
55,025,522
55,049,570
55,369,267
55,575,538
56,117,126
29,222,649

32,085,309

1,926,589
77,723,052
78,164,370
78,189,730
78,385,087

72,611,810

64,152,734
30,880,560
30,904,995
31,034,463
31,310,200
31,415,926
18,190,397
39,099,321
16,394,774
28,524,504

RS GDV
rs41580133
rs42432959
rs42482471
rs41624677
rs41621541
rs43708820

N/A

N/A
rs41565994
rs211690801
rs29013419
rs110528191
rs41668252
rs41663399
rs41663416
rs41584429
rs29017684

rs109169231

rs109875744
rs29010281
rs110857876
rs110400380
rs110942324

rs41829951

rs29013977
rs41799745
rs41799830
rs41799658
rs41797772
rs42383968
rs29019767
NA
rs42001169
rs42127055

ALELOS
T>C
G>A
A>G
A>G
T>G
T>C
G>A
G>A
T>G
A>G
T>G
T>C
C>T
G>A
T>C
G>T
T>C

G>A

T>C
T>C
A>G
G>A
A>C

T>G

A>G
A>G
A>G
T>C
A>G
G>A
A>G
C>T
G>A
G>A

Flori et al 2018
Luo et al 2020
Flori et al 2018
Luo et al 2020
Flori et al 2018
Luo et al 2020
Flori et al 2018
Luo et al 2020
Flori et al 2018
Luo et al 2020
Luo et al 2020
Luo et al 2020
Luo et al 2020
Luo et al 2020
Luo et al 2020
Luo et al 2020
Luo et al 2020

Flori et al 2018

Luo et al 2020
Luo et al 2020
Luo et al 2020
Luo et al 2020
Luo et al 2020

Flori et al 2018

Flori et al 2018
Flori et al 2018
Luo et al 2020
Luo et al 2020
Luo et al 2020
Luo et al 2020
Flori et al 2018

Porto Neto et al 2018

Flori et al 2018
Flori et al 2018
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Receptor de |la Prolactina
PRLR)

PRLR (slick) Prolactin Receptor
CromosomaZ20

UMD 3.1.1/bosTau8 39,136,666
ARS-UCD1.2/bosTau9 39,099,321

g.39099321C>T
PortoNetoetal 2018

Reportado en Ganado Caroray Limonero

OMIA - ONLINE MENDELIAN INHERITANCE IN ANIMALS

OoMiA SYONEY SCHOOL OF VETERINARY SCIENCE UNIVERSITY HOME CONTACTS

Home Donate Browse Search Larcmarks. Revews Maps Download Corate Contact Citing OMSA Hews Acknowledgemnents Links Help

You are here. OMIA / Search / OMIA 001272/ cattle

OMIA 001372-9913 : Slick hair in Bos taurus

Possibly relevant human trait{s) and/or gene(s) (MIM number): 176761 (gane
Mendelian traitidisorder: yes

Mode of inheritance: Autosomal Dominant

Considered a defect: yes

Key variant known: yes

Year key vanant first reported: 2014

Species-specific description: This single-locus autosomal dominant trait confers ncreased thermotolerance within the breeds in whach it onginated (Senepol and Carora

Olsen et al . 2003) and also within Hosleins, info which it was introgressed (Dikmen et al . 2008; 2014

Inheritance: Olson et al (2003) reported “a major gene (designated as the siick har gene ). dommnant in mode of inhertance that is responsdle for producing a very short
sleek har coal in Senepol cattie and cricllo (Spanish origin) breeds in Central and South America [and] in a Venezuelan composite breed the Carors formed
from the Brown Swass and a Venezuelan criciio breed

Sosa el 3l (2021) “evs

ated whether the inheritance of the SLICK1T aligle s inherited in & Tashion consistent with Hardy-Weinberg equilibrium. It was hypothesized
that any deleterious effect of inheriting the allsle on embryonic or fetal function would result in reduced frequency of the aliele in offsprang. A total of 525 Holstein and
Senepol cattie produced from mabtings involving one o both parents with the SLICK1 alicle were genotyped The observed frequency of the SLICK T aliede (0. 247) was
nol signiicantly different than the expectad fraguency of 0. 269 These resulls support the dea that inhentance of the SLICK allele does not act in the ambyyo or falus
o modify its competence to complete development to ferm ™

Mapping: From a genome scan with microsatelite markers, Manasegaram et al (2007) mapped thes locus to a region of chromosome BTA20. Using a S0k SNP chip, Fion et
3l (2012) refined this region 10 just one positional candidale gene, namely “Refinoic Aokl mduced 14 gene (RAI14 or NORPEG)" Huson ¢t al (2014) narrowed this
region even further, 1o "a 0.8 Mb (37.7.38 5 Mb) consansus region for the SLICK focus on BTA20 in which contains SKP2 and SPEF2 as possible candidate genes”
From various lines of evidence, the authors concluded that there are “polentially two mutations. one common 10 Senepol and Romosinuano and another in Carora
effecting genes confaned within our refined location for the SLICK locus ™

Molecular basis: By sequencing the most likely posonal funcbonal candidale gene within the BTAZ0 region 1o which this trait had been mapped (see Mapping section)
Littiejohn 2t al (2014) dentified a causal mutation as "a single homozygous frameshift mutation consisting of a single base deletion in exon 10 that ntroduces a
frameshifi and a premature stop codon (p{Alad61fs) and loss of 120 C-terminal amino ackds from the long isoform of the receptor (ss1067289
chi20 39136558GC=G"

oG

Porto-Nelo et al {2018) entified two olher likely causal variants in the same PRLR gene, namely the stop-gained (nonsense) variants p Serd8S5. (in the Limonero
beeed) and p.Arg497+ (In the Carora and Limonaro breeds) Thess thwo variants "explained aimost 90% of investigated cases of animals that had siick coats. but which
2iso did not carry the Senepol slick allele”, which indicates that there are more likely causal variants for siick hair yet to be discovered

Breeds: Carora, Hoistain Limonero, Romosinuano, Senepol

Associated gene:

Symbol Description Species Chr Location OMIA gene details page Other Links

PRLR prolactn receptor Bostaurus 20 NC_037347 1 (38815315 _38108971) PRLR Homologene, Ensembl NCBI gene



Histona WMetil transferasa
(SMYD3)

SMYD 3
Cromosoma 16

UWMD 3.1.1/bosTau8 31,589,293 -32,333,420
ARS-UCD1.2/bosTau9 30,839,274-31,580,547

rs29013977
rs41799745
rs41799830
rs41799658
rsd41797772
rs42383968

Florietal., 2018

Variables climaticasy resistencia a enfermedades
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