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CURSO OCEANO DE GENES Y GENOMAS

Leccion 5 — ;Como elaborar genealogias de enfermedades
hereditarias con R?
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PLAN DE LA CLASE

REPASO DE CONCEPTOS

Qué es una genealogia o pedigree.

Estudio de caso: Albinismo ocular.

ELABORAR PEDIGRI CON ALBINISMO OCULAR CON R
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PEDIGREE

Un pedigree o genealogia es la representacion del arbol
genético de una familia.
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unaffected affected
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(children)
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(grandchildren) deceased

Generation IlI ‘ Female affected

Pedigree from National Human Genome Research Institute (NHGRI)
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ALBINISMO OCULAR

Esta condicion reduce el color o pigmentacion del iris que es la
parte coloreada del ojo.

Journal of Genetics, Vol. 97, No. 5, December 2018, pp. 14791484 © Indian Academy of Sciences
https://doi.org/10.1007/s12041-018-1024-7
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HERENCIA'Y PEDIGREE

Albinismo ocular tipo 1 tiene un patron de herencia ligado al
cromosoma X.
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Pedigree and figure from Jung, et al. 2018. J Genet 97, 1479-1484
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OBJETIVO

Reconstruir pedigri de familia 2.
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;COMO LO HAREMOS?

Lenguaje de programacion R y software kinship2

Lenguaje de programacion muy utilizado en
ciencia y tecnologia.

Libreria Desarrollado por Sinnwell y colaboradores de
klnsh|p2 la Clinica Mayo en el afo 2014.
- Permite manipular datos de genealogia.
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TABLA DE PEDIGRI KINSHIP 2

e e [ s e
NA NA 1

:
S e e
Lian Emma 2 0
Lian Emma 1 1
Lian Emma 2 0

Sex: 1 significa varon, 2 significa mujer.
Affected: 0 significa NO tiene la enfermedad, 1 SI la tiene.
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CODIGOR

Paso 1 : Construir un vector para cada columna de la tabla
pedigree.

1d <- ¢ ("Lian", "Emma", "Olivia", "James", "Isabella")
fatherid <-c¢ (NA, NA, "Lian", "Lian", "Lian")

Motherid <-c (NA, NA, "Emma", "Emma", "Emma")

sex <-c(1,2,2,1,2)

Aftected <-¢(0,0,0,1,0)

Paso 2. Construir una tabla del pedigree en R
fam2  <- data.frame(id, fatherid, motherid, sex, affected)

Opcional. Imprimir tabla
knitr::kable(fam2, caption = "Pedigree table”)
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CODIGO KINSHIP 2

Paso 3. Crea objeto pedigree
Ped <- with(fam2,  pedigree(id=1d,  dadid=fatherid,
momid=motherid, sex=sex, affected=affected))

Paso 4. Grafica el objeto pedigri con un tamaino de 1x
(cex=1)
plot(Ped, cex = 1)
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COMPILAR CON LIBRERIA KNITR

0]
Q@ - OR) o~ | A Go to file/function - Addins ~

9_154fmm —
' v/ Q@ knit - ) - @ insert - SRun ~ | G - | =

|

@ Knit to HTML
**. Knit to PDF "
W | Knit to Word

(D

Rstudio project”

Knit with Parameters...

Knit Directory >

¥ Clear Knitr Cache... TRUE)

13 - ## Coding a pedigree dataframe

14~ """ {r Pedigree} -
15 id<-c("Lian", "Emma", "Olivia", "James", "Isabella")

16 fatherid<-c(NA,NA,"Lian","Lian","Lian™)

17 motherid<-c(NA,NA,"Emma","Emma","Emma")
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28:11 . Chunk 3: Plot = R Markdown =%
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Lesson 1 - Pedigree Rstudio project

Dr. Jose Gallardo
24-06-2020

Coding a pedigree dataframe

id<-c("Lian", "Emma", "Olivia", "James", "Isabella")
fatherid<-c(NA,NA,"Lian","Lian","Lian")
motherid<-c(NA,NA, "Emma","Emma","Emma")
sex<-¢(1,2,2,1,2)

affected<-c(90,0,0,1,0)

fam2<-data.frame(id,fatherid,motherid, sex, affected)

REPORTE PDF knitr::kable(fam2, caption = "Pedigree table")

Pedigree table

id fatherid motherid sex affected
Lian NA NA 1 0
Emma NA NA 2 0
Olivia  Lian Emma 2 0
James  Lian Emma 1 1
Isabella Lian Emma 2 0

Coding a pedigree chart
Ped <- with(fam2, pedigree(id=id, dadid=fatherid, momid=motherid, sex=sex
, affected=affected))

plot(Ped, cex = 1)
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REPORTE PDF - CONTINUACION

O

Lian Emma

S - .

Olivia James Isabella

Pedigree from Family suffering albinism type 1
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OPCIONAL

Seleccione una familia del estudio de Norman et al (2017)
y reconstruye el pedigri del albinismo oculocutaneo

Family 4 Family 5 Family 12 Family 18
OCT. Normal OCT: Normal - OCT: - OCT: Foveal Hyp,
VEP: - VEP: - 2 VEP: - 2 VEP: Crossed
NYS: No NYS: No : NYS: No ' I'gl‘g ::G
IRIS: No D yy QRS No IRIS: No Ya
OCT: Foveal Hyp. OCT: Normal .
VEP: Crossed VEP: . 2 ‘e
NYS: No NYS: No b NYS: No
IRIS: No IRIS: No py 'RIS:No
DYQ DYQ
OCT: Foveal ’
Family 6 Family 7 VEP: Crossed
OCT: Normal OCT; Foveal Hyp. ocr - OCT. - IRIS: No
VEP: Normal VEP: Normal VEP: - pYyQ
P:‘Yg::o NYS: No NYS No bgg No
IRIS: - N -
0 Ya Dy QRS Yes WS- o DY o
Known hypomorphic
features of albinism
OCT: Foveal Hyp. - — ey D Deleterious TYR mutation
xst’i ::rml VEP; . VEP: - VEP: - Y Y192
IRIS: No NYS: No NYS: Y NYS: Yes
’ IRIS: - IRIS: Yes IRIS: Yes Q Q402
pya pya DYQ
Norman, C.S. ET AL (2017). Scientific Report 7, 4415
e
g \. PONTIFICIA
R | CATOLICA or Curso genes y genomas — Programa Beta - Dr. José Gallardo

\SQBY,/ VALPARAISO



RESUMEN DE LO APRENDIDO

1. Pedigree o genealogia.

2. Albinismo ocular y su herencia.

3. Elaborar un codigo R para generar una genealogias de
enfermedades hereditarias con R.

4. Aprendimos a usar ¢l software kinship 2.

5. Compilamos y generamos un reporte dinimico con Kknitr.
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