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Translocations associated with gonadal
hypoplasia and colour-sidedness are
common in northern Swedish cattle
breeds

Anna M Johansson, Swedish University of Agricultural Sciences
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Gonadal hypoplasia in Swedish cattle
Translocations Cs29 and Cs6

Our studies

WGS results

Allele frequencies of Cs29
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Gonadal hypoplasia in Swedish cattle

« Problem with fertility known for about 100 years in Fjall cattle (Swedish
mountain cattle ). The frequency has been reduced but it is still present
despite breeding efforts for many years

- Reduced size of testes/ovaries, often only on one side (mostly the left
side)

« Some affected animals are completely sterile whereas others only have
reduced fertility

« Recessive trait with reduced penetrance
« Association with a lot of white in the coat, known for many years
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Translocations

« Two translocations involving chromosomes 6 and 29

« The translocation called Cs29 was shown to be causative in northern
finncattle and Fjall cattle by Venhoranta et al. (2013)

« Cs29 and Csb6 both cause colour sidedness but gonadal hypoplasia
only from Cs29

« The KIT gene is in the region affected by these translocations
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Chromosomes 6 och 29
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Colour sidedness

« They have colour on the ears and
the nose and some colour on the
sides of the body. White along the
back and on the belly

- Heterozygotes for colour sidedness
have larger areas of colour on the
sides than homozygotes do

« The cow on the photo is
homozygous for Cs,q

Swedish mountain cattle (Fjall cattle)
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Our studies

« Pilot study as master thesis by Julia Hinken during autumn 2022 to
investigate the frequency of the translocations in Swedish breeds. She
used WGS data we already had (from Harish et al. 2024) from 30
Swedish cattle. She also and did PCR genotyping of translocation
breakpoints in additional samples.

« Some further WGS analyses by Martin Johnsson

« Funding from Stiftelsen Seydlitz MP bolagen to Anna M Johansson and
Martin Johnsson to continue the research. We have collected and
genotyped more samples and have also started to collect phenotypes.




S

st Chromosome 29

depth

SH-2270-SE-458 Bohuskulla ~ SH-2270-SE—463 Bohuskulla ~ SH-2270-SE-453 Bohuskulla SH-2272-SE-1 Fjall SH-2272-SE-12 Fjall SH-2272-SE-14 Fjall
5000
4000 4 Csbl+ Cs6/+
80004 W e e il s s s o i | gt gt s p B e | (S et e I b kv b b ek b hn ]
OO, e oot oo 8o AP S ER TN FE TG RIS S5 N S N s oant i b e bl D s S e s e TR
F = — — awopnpsad — — — — — - - L e pursanpaitA e - o ks - | TN A i, | L et g e/t SOttty -
1000 T ety = = — b cngumipwng - wohriy R NI, | At Plttghin: g . ¢
» * * i a v
SH-2272-SE-17 Fjll SH-2272-SE-21 Fjall SH-2272-SE-29 Fjall SH-2272-SE-30 Fjall SH-2272-SE-423 Fjallnara SH-2272-SE-425 Fjalinara
e
gooo 0000 M frece Dol e e et o s Ay
3000 - RS | SR N R T e Lo || YRS DD R e el | SR IC U v ne s R | e e e |
2000 Bl 5 T e o o] P RN [ S S I S 1 T S . S b ool bttt LSS S S =
i el el it e etk it o G . PPN I SSneanetn, | | st Ry Xt .
i — - - - - - ] < A saieatpirs | | wieinasingr ey Wttty [ £ g il
¢ 3 ; 7 # :
SH-2272-SE-432 Fialinara SH-2270-SE-402 Fjalinara SH-2271-SE-52 Rédkulla SH-2271-SE-54 Radkulla SH-2271-SE-56 Rédkulla SH-2271-SE-63 Radkulla
5000
C, . | Ty || " e
) RN NERT AP SLICHUN | i B iis: [ S S N S O IR RPN [ (Yo O SRt R .
2000': ------- ST T S i L g Aadprurapaisnss S A - ‘Ww' (e R N ann ke i CABAR BT 8. T A : ————————————————
TOOO-WM 3 ¥ . - ot . x . rilhad o A e i ]
o - £ % f "f . <
SH-2271-SE-64 Rodkulla SH-2271-SE-71 Rodkulla SH-2271-SE-76 Rodkulla SH-2271-SE-78 Rédkulla SH-2271-SE-81 Rodkulla ~ SH-2271-SE-467 Ringamalako
5000
o0 000 0 |PEEEeEssssEssines
B000HES el el S e | Rt S I [ I PP e
Y R s i o o B o a4 sttt | USRI | ms st ke iy | USSR A
ANt Arienrt Ao - ’ L I—— 1 Fmreametaes W ] i T erneatamnprngimts .
1000 1 ; - ” ) 2 P G i
< - * e g 7
SH-2270-SE-465 Ringamalako ~ SH-2270-SE-438 Vaneko SH-2270-SE-439 Véaneko SH-2270-SE-475 Vaneko SH-2270-SE-434 Vaneko SH-2270-SE-440 Vaneko
5000
7T 11 A | N 1] S c P P e e 1 O e P oy gy
80000 90000 [ hsssrmscmcsseimad Frmins s s ss maimeed Br S S SR SIS S Lo S S BRI s s B L s e i
S ittt bl P i) - ntdag Ao o [ttt - R AN I Y s e .
12232 -------- e SiSis a Ao Aot s - T T, " :-v-ﬁen-. B s g E R & Jm
i 7 L 2 7’ 7
196 200 204 208 196 200 204 208 196 200 204 208 19.6 200 204 208 196 200 204 208 196 200 204 208

Position (Mbp)




S

" Chromosome 6

SH-2270-SE-458 Bohuskulla

SH-2270-SE-463 Bohuskulla

SH-2270-SE-453 Bohuskulla

SH-2272-SE-1 Fjall

SH-2272-SE-12 Fjall

SH-2272-SE-14 Fjall

5000 Cs29/+ Cs29/Cs29 Cs29/+ Cs29/Cs29 Cs29/Cs29 Cs29/+
4000 4 Cs6/i+ Csb/+
3000 TR | T | R | vt - - - -
_______ R e Tl . < [ AR Jvtr GV . . LR LR EEE
2000 A pr e | [T B0k e DA AT ey : rip AR b vt sy RSN B et R i | T N e — =
| — - s ] Lameattitas — — - - -famtrer | bt L — = et | | iatainate — — — — —ainemer | [ — — - - | ety e .
1000 -w-‘—_-- - = s P, e e
SH-2272-SE-17 Fjall SH-2272-SE-21 Fiall SH-2272-SE-29 Fill SH-2272-SE-30 Fiall SH-2272-SE-423 Figllnara SH-2272-SE-425 Fjallndra
ol R | e e Cs29/Cs29 Cs29/Cs29 Cs29/+
AR08 Femmmmeme———— - e R B Mnemaly - - - | ]
giead-~ 0 - e s T At e e S =PRI DT T e RO e | >
2000 1 PARAAA PN [ e i i, 25 N | bt s I AR | Rttt oA - - -
F s anmiionnase s e e om o) b el e S| IS ol P — - ~ ~ Ao
1000 L apespatompresreng fss ] . 3 . ;
& = = e = =
SH-2272-SE-432 Fjalinara SH-2270-SE-402 Fjallnara SH-2271-SE-52 Radkulla SH-2271-SE-54 Rédkulla SH-2271-SE-56 Rodkulla SH-2271-SE-63 Rodkulla
5000
oo 00000 e s e e e S e
S N | HP0s SRRty
-%3000-________________ T e Rl e = artas
2000 S oins s wn S L s, R N e e e r | i e i [ SRR
mw . st L (O
= AN patles, At - g e L “ “ e [ L
1000 4 3 e ot St o
- .- o= - ’— .-
SH-2271-SE-64 Rodkulla SH-2271-SE-71 Rédkulla SH-2271-SE-76 Rédkulla SH-2271-SE-78 Rédkulla SH-2271-SE-81 Rédkulla ~ SH-2271-SE-467 Ringamalako
5000
Moo - 0 |'PEEESesssesseEsE
B000M: et b alanal ool s o lipRssiseSEaEeiiszsal o [(PESSeccsoSnane@Ell 0 s s slemt B b
2000 == i i Sl iy ey SRR [ e T T | P e e e e L e e e i bt ]
- St T AS S atte - i e Ta A - el - : PPCSAg i
1000 - i P T, £ . oY o
L = N o= == PR
SH-2270-SE-465 Ringamalako  SH-2270-SE-438 Vaneko SH-2270-SE-439 Vaneko SH-2270-SE-475 Vaneko SH-2270-SE-434 Vaneko SH-2270-SE-440 Vineko
5000 Ca20/+ Cs29/+ Cs29/+ Cs29/+
4000 A N e R ot i e
o 1 S | TR | B L Ll ARSI = = ool (i i i s e b el o e vt - - -
FEEEmstsss Sme S = e Fderwny, — = = 1 | N miras s etrrnly | N et e | P A I e A -
2000---------. ------- o ;.5____ - apgredihmgpt, — - — — -l -
1000 T Ao niratanrar At i - i = : =
*— [ ® p— L . —
696 700 704 708 696 700 704 708 696 700 704 708 696 70.0 704 708 696 700 70.4 708 696 700 704 70.8

Position (Mbp)




e

SLU

Chromosomes for genotype Cs29/Cs29
« Four copies of a part of
chromosome 6

« Two copies of the whole
chromosome 29
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Chromosomes for genotype Cs29/+

« Three copies of a region of
chromosome 6

« Two copies of the whole
chromosome 29
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Chromosomes for genotype Cs29/+, Cs6/+

« Four copies of a region on
chromosome 6

« Three copies of a region on
chromosome 29
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Results from PCR genotyping

« We detected the Cs,, allele in all five Swedish breeds where colour-sidedness
occur (Fjall cattle, Fjallnara cattle, Bohus polled, Swedish polled, Vane cattle).

« Some bulls that have quite many offspring are homozygous for Cs29

« We also detected Cs, in four breeds (Fjall cattle, Fjallndra cattle, Bohus polled,
Swedish polled)
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Frequencies of Cs29 based on PCR genotyping

Bohus Polled (n = 8), sampled in 1990s 0.56
Fjall (n = 22) mostly sampled in 1990s 0.57
Fjallnara (n = 15), sampled in 1990s 0.27
Swedish Polled (n = 8), born 1994-2004 0.22
Vane (n = 95), sampled in 1990s 0.40
Fjall (n = 70) sampled in 2023-2024 0.45

Fjallnara (n = 12), sampled 2023-2024 0.17
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Future studies

« We are currently collecting phenotypes and samples and doing
genotyping using PCR over the translocation breakpoints. This will
allow us to investigate the association between gonadal hypoplasia
and the translocations and estimate penetrance.

« In the future, long range sequencing of samples with the translocations
would be interesting
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Thanks to

« Julia Hinken, Tytti Vanhala, Marta
Godia, Martin Johnsson

« Cattle owners that contributed
samples to the study

« Funding from: Stiftelsen Seydlitz MP
bolagen

OF
------
e




	Translocations associated with gonadal hypoplasia and colour-sidedness are �common in northern Swedish cattle breeds
	Diapositiva numero 2
	Gonadal hypoplasia in Swedish cattle
	Translocations
	Chromosomes 6 och 29
	Colour sidedness
	Our studies
	Chromosome 29
	Chromosome 6
	Chromosomes for genotype Cs29/Cs29
	Chromosomes for genotype Cs29/+
	Chromosomes for genotype Cs29/+, Cs6/+
	Results from PCR genotyping
	Frequencies of Cs29 based on PCR genotyping
	Future studies
	Thanks to

