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The effect of IARS (Isoleucyl‐tRNA synthetase) disorder
on Weak Calf Syndrome and carcass grades
The heifer calf below weighed 16 kg at birth after a 296 day gestation, was weak, unable to suckle1,
died at two days of age and is a typical example of Weak Calf
Syndrome. Death occurs in late pregnancy and soon after birth
(perinatal). The incidence of perinatal mortality was 4.5% in 6,475
calves in 19992. Weak calves that were delivered in one trial after a
normal gestation period had a significantly (P < 0.01) lower body
weight at birth than normal calves, indicating growth retardation in
the uterus during pregnancy. An examination showed that the weak
calves had anaemia with a significant decrease of blood cell values,
Fig 1 Weak Calf Syndrome
ineffective bone marrow and defective placenta.
Out of over half a million Black Wagyu births in Japan in 2010, the proportion of calves that lived for
less than 3 months was 4.1%2
Professor Takashi Hirano3 reported in 2013 that the IARS disorder, the isoleucyl-tRNA synthetase
c.235G>C mutation, was identified to be one of the causes of Weak Calf Syndrome. Calves from one
sire with birth weights that were lighter than 20 kg had been assayed. IARS disorder causes low birth
weight after normal gestation, weakness and poor suckling. Symptoms in calves that are affected are
anaemia, depression, weakness, variable body temperature, difficulty nursing, growth retardation,
inability to stand unassisted and increased susceptibility to infection – causing
diarrhoea/pneumonia. The duration of the pregnancy is often slightly extended and this suggests
that the growth of the foetus is retarded when they survive through to birth. A mortality rate of
more than one half of homozygous recessive (affected C/C) embryos was reported by Hirano et al.,
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An examination of insemination records reveal that Inseminations are repeated between two and
five months and these are caused by embryonic or foetal deaths.
A random sample of 1,380 assays gave the mutant gene frequency (C frequency) of 0.0703. In
comparison, a review of 90,000 genomic tests that have been submitted for registrations with the
Australian Wagyu Association5 over the past three years, half of these contained the SNP that is used
for determining IARS status. The distribution below has an IARS gene frequency of 0.089 and the
incidence of carriers (G/C) is 17.2% from this sample.
Table 1: IARS genotype counts in Japan and Australia:
Total
Free
Carrier
Affected
Carrier
C gene
number
G/G
G/C
C/C
incidence
frequency
Hirano, 2013
1,380
1,186
194
0
14.1%
0.070
Maeda, 2014
181
155
26
0
14.4%
0.072
Japan, combined
1,561
1,341
220
0
14.1%
0.070
Australia
44,839
36,991
7,701
147
17.2%
0.089
Lower IARS mutant frequencies of 0.062 and 0.055 were obtained from two samples in Sakura
Maeda’s paper but performance criterion had been applied so that affected animals were excluded
so they were not included in this table because they were not considered to have been randomly
selected.
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Survival rates were monitored from carrier over carrier (G/C x G/C) mating in Japan4. Compared to
the expected numbers of affected animals, there were significantly fewer in the 92 births (P < 0.05),
suggesting that more than half of the affected embryos died before birth. Instead of an expected
gene frequency of 0.500 for the IARS gene, it is calculated to be 0.408 from the genotypes.
Table 2: Assay results from IARS carrier x IARS carrier, Japan4:
Total
Free
Carrier
Affected
number
G/G
G/C
C/C
Actual
92
27
55
10
Expected
92
23
46
23

Carrier
incidence
59.8%
50.0%

C gene
frequency
0.408
0.500

Results from GeneProb are posted on the Australian Wagyu Association website and the following
Foundation sires have been identified to have a 99% probability of being Carriers: Fukutsuru, Haruki
II, Itozurudoi, Kikutsurudoi, Kitateruyasudoi and Yasutanisakura. The probability that Kitatsurukikidoi
is a carrier increased to 64% then to 66% in consecutive weeks as new results become available from
descendants. Tables for the Foundation sires and dams, and popular or export sires and dams are
presented in the Appendix at the end of this report.
The IARS gene frequency in Australia was charted by AWA5 over 20 years by year of birth from 2000
to 2019 and this reflects the trend before testing commenced in 2020. The average gene frequency
for each five year bucket has been just below 9%. It will differ between herds and is dependent on
the frequency of the mutant gene in the parents for each generation that are selected on a basis of a
balance between their phenotype, gEBVs and prefectural lines.
The proportion of heterozygous carriers of the IARS disorder that have been registered over the past
20 years in Australia is just over 17%. In the first generation of random mating within a herd made
up of 17% Carriers, 83.7% of the offspring will be Free, 15.6% will be Carriers and 0.7% will be
Affected. More than half of the Affected progeny are expected to succumb to IARS so the average
loss could be around 0.5%.
Testing of DNA for the IARS disorder is available to order by Neogen laboratory in Australia through
the Australian Wagyu Association. During parent verification in Australia, all known recessive tests
can be carried out from the Standard bundle from Neogen for the cost of $95 for all five.
The American Wagyu Association offers the IARS test to its membership6.
Fertility of dairy and beef cows has been deteriorating in Japan since 20021. Conception rates
dropped 12.7% over the next 10 years so
remedial measures were drawn up. The
objective was set to reduce the age of calving by
heifers to 23.5 months and to reduce the calving
interval to 380.2 days. Inbreeding has been
shown to increase stillbirths. Sakura Maeda7
analysed 2,878 calving records and inbreeding
was recorded back from 2009 through to
February 2012 for five generations. The average
stillbirth rate of Japanese Black was 2.12%.

Fig 2 Stillbirth rate associated with inbreeding

The average coefficient of inbreeding of
offspring was 4.7%, but there were some
offspring that exceeded 20%. In terms of the
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effect of stillbirth rate from inbreeding, it was similar from low levels through to a coefficient of
inbreeding approaching 15%. The stillbirth rate increased to 6.8% when inbreeding was 15% or
higher. Maeda concluded that although there was no significant difference in stillbirth risk from
inbreeding, there was a tendency for stillbirth risk to be higher with an inbreeding coefficient of 15%
or higher.
Data on the influence of inbreeding from Miyagi has been analyzed8. Growth and weights are
significantly higher when inbreeding is 6% or lower but there is not much difference beyond 6% to
12 or 14% in those traits. Thereafter, it declines to the lowest recording with an increase of
inbreeding when it is higher than 20%. Rib thickness had a similar trend but BMS increased
significantly from inbreeding of 12% to the highest when more inbred than 20%. When all of the
results from these reviews have been considered by the author of this paper, optimum commercial
production is expected to be obtained with Black Wagyu when the coefficient of inbreeding is
between 6 and 12%.
The IARS disorder (specifically the isoleucyl-tRNA synthetase c.235G>C mutation) is one of the causes
of Weak Calf Syndrome in Japan and it was estimated in 20132 that IARS disorder may have been
implicated in one half of the cases. The previous year, IARS disorders were considered to be
responsible for between 20 to 30% of Weak Calf Syndrome cases. Education has been directed
towards nutrition of Japanese Black cows at late pregnancy and for heifers in their first pregnancy.
Research has commenced with bulls which do not carry the IARS mutant gene but nevertheless give
high calf mortality rates. Takashi Hirano9 suggested that the cause of a number of calf deaths in
calves sired by one bull was a hereditary disease exhibiting a dominant, not recessive, inheritance
pattern. This work is continuing.
Despite the deleterious effect of IARS disorder on productivity there was concern that if the mutant
gene was bred out that there could be carcass quality implications. This is because the SNP for Beef
Marble Standard is mapped on chromosome 8 where the IARS gene is located so it was decided to
determine if there was any linkage. The following matings were made: Carrier x Carrier, Free x
Carrier, Carrier x Free and Free x Free. The results are summarised by Wagyu International in the
table below and the C x F and F x C joinings were combined to reduce the number of treatments
displayed so statistical analysis is not available for that column.
Table 3 Data from progeny for traits from IARS Carrier and Free mating:
Trait
Mating of parent by IARS status
CxC
C x F, F x C
FxF
Number of offspring
93
2,313
5,957
Carcass Weight (kg)
444.1 b
468.5
471.1 a
Yield score
74.1
74.2
74.3
b
Rib thickness (cm)
7.49
7.74
7.85 a
b
Subcutaneous Fat Thickness (cm)
2.46
2.32
2.26 a
Beef Marbling Standard
5.8
5.9
6.0
Rib Eye Area (cm2)
56.9 b
58.4
59.2 a
Marble Area (IMF) %
47.1
47.8
48.5
Coarseness of marbling (%)
15.8
16.7
17.0
Fineness of marbling (%)
77.1
77.5
78.1
a,b
Significant differences among each mating (P < 0.05). The pooled data is not included.
In the mating between Carriers, the BMS number and Marble area of the steers tended to be lower
than in the matings between genotypes that were Free. Offspring from Carrier matings tended to be
lighter in carcass weight by approximately 15 kg and inferior in yield. Maeda7 reported that the
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minimum squared average value of carcass weight in steers showed that offspring from Carriers
were 27 kg lighter than from Free. This difference is considered to be largely due to the fact that the
weighted average breeding value of Carrier bulls was +2.96 kg, which was lower than the average for
normal bulls of +22.94 kg.
Fig 3 Carcass Weight predicted breeding value distribution for offspring from Carrier or Free IARS:

Maeda concluded that elimination of the IARS mutant allele may improve yield while maintaining
meat quality.

Summary
The identification of the IARS disorder was documented for the first time in 2012-3 in Japan.
Recently data released by the Australian Wagyu Association confirms a similar distribution in
registered Wagyu. Routine testing can be carried out during DNA parent verification through Neogen
laboratory and animals with a high probability of being carriers should be tested. Prevent the joining
of an IARS carrier over an IARS carrier and only keep animals that are IARS carriers for breeding if
they are superior or unique. Over time, this lethal condition is expected to decline in frequency.
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Warranty
This document contains information from other parties and gives no warranty (express or implied) as
to the data completeness, accuracy or fitness for a particular purpose.
The probabilities in tables that are in the Appendix are from the Australian Wagyu Association
database on 9th September 2020.
Steve Bennett
22nd March 2021
Click on this link to check if an update to this file has been uploaded.
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APPENDIX
Table 1: Foundation Wagyu sires:

B3
CHS
CL16
IARS
F11

Table 2: Popular/Export Wagyu sires:

Spherocytosis
Chediak Higashi Syndrome
Claudin 16 deficiency Type 1
Isoleucyl‐tRNA synthetase mutation
Factor XI deficiency

A – Affected - homozygous from testing and found to have two mutant genes.
C – Carrier - heterozygous from testing and found to have one mutant gene.
F - Tested to be free from mutant genes.
U - Untested, but based on pedigree is expected to be free.
% - The probability that an animal may be a carrier to a maximum of 99%. Untested, but based on pedigree.
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Table 3: Foundation Wagyu females

Table 4: Popular/Export Wagyu females

