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Objective: Growth performance and growth-related traits have a crucial role in livestock 
due to their influence on productivity. This genome-wide association study (GWAS) in 
Pakistani dromedary camels was conducted to identify single nucleotide polymorphisms 
(SNPs) associated with growth at specific camel ages, and for selected SNPs, to investigate 
in detail how their effects change with increasing camel age. This is the first GWAS conducted 
on dromedary camels in this region.
Methods: Two Pakistani breeds, Marecha and Lassi, were selected for this study. A genotyping-
by-sequencing method was used, and a total of 65,644 SNPs were identified. For GWAS, 
weight records data with several body weight traits, namely, birthweight, weaning weight, 
and weights of camels at 1, 2, 4, and 6 years of age were analysed by using model-based 
growth curve analysis. Age-specific weight data were analysed with a linear mixed model 
that included fixed effects of SNP genotype as well as sex.
Results: Based on the q-value method for false discovery control, for Marecha camels, five 
SNPs at q<0.01 and 96 at q<0.05 were significantly associated with the weight traits con-
sidered, while three (q<0.01) and seven (q<0.05) SNP associations were identified for Lassi 
camels. Several candidate genes harbouring these SNP were discovered. 
Conclusion: These results will help to better understand the genetic architecture of growth 
including how these genes are expressed at different phases of their life. This will serve to 
lay the foundations for applied breeding programs of camels by allowing the genetic selection 
of superior animals.
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INTRODUCTION

The camel is an important livestock species in many regions of the world, and is used for 
meat, milk, skin production, as well as a means of transport, entertainment, racing com-
petitions, dancing and beauty shows. It is adapted to extremely harsh environments [1], 
and is well placed to cope with climate change. While providing financial benefit, often to 
economically-disadvantaged farmers, the camel has a substantial cultural value within 
rural communities. There are three species of camel, the dromedary (Camelus dromedarius) 
from south Asia, the Middle East and North/East Africa, the Bactrian camel (Camelus 
bactrianus) from central Asia, and wild Bactrian camel (Camelus ferus) from China and 
Mongolia [2]. However, the dromedary is by far the most common of the species and is 
the focus of the current paper.
 Unlike other livestock species, little systematic breed improvement has been undertaken 
on the camel. Further, the genetic diversity has also not been explored thoroughly like 
other livestock species, and more work on this area has been conducted on the Bactrian 
camel than the dromedary [3,4]. The camel has a substantial potential for genetic improve-
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ment, particularly for meat and milk products. Given the 
adaptations of camels to be productive in environments too 
harsh for other livestock species, and with the urgency of 
climate change, it is timely to allocate resources to undertake 
genetic improvement programs in the camel. Thus, it is vital 
to study the genetic diversity and conserve germplasm re-
sources of the camel [5,6].
 Pedigree-based and genomic selection have the potential 
to play a major role for genetic improvement in the camel, 
however, it is also important to identify genes and genomic 
regions associated with growth and production traits, for 
understanding the genetic architecture of the traits and im-
proving accuracy of selection. Genome-wide association 
studies (GWAS) have become routine for discovering the 
genes and narrow genomic regions associated with traits of 
interest. However, to conduct a GWAS, in addition to phe-
notypic records, the availability of sufficiently dense genetic 
markers is a prerequisite. High-density single nucleotide 
polymorphism (SNP) arrays have become available for sev-
eral species and made a substantial contribution to breeding, 
and mapping disease traits in domesticated animals.
 Currently no SNP chip is available for the dromedary 
camel. However, genotyping-by-sequencing (GBS) can be 
used to genotype a large number of SNPs with a much lower 
cost as compared to developing a SNP chip. Recently we 
published a study on SNP discovery and genetic diversity in 
the dromedary camel using this GBS technique [7]. Sequenc-
ing as compared with SNP chips can provide a range of 
additional insights into genetic architecture, including infor-
mation about existence of SNPs, copy number variation, and 
insertions/deletions (indels). Due to reduction in sequencing 
cost, it is now feasible to sequence and genotype all individuals 
in a population and then perform GWAS. This has particular 
appeal for livestock improvement in non-traditional species 
such as the camel. 
 A small number of studies have been conducted on ge-
netic associations with traits in camels. Almutairi et al [8] 
reported a quantitative genetic analysis of growth and milk 
production traits of a Saudi camel population based on phe-
notypic and pedigree data, reporting on heritability estimates 
and other genetic parameters. Further, several studies have 
investigated trait associations with specific candidate genes. 
For example, Afifi et al [9] have investigated the association 
between the growth hormone gene and body weight in drome-
dary camels, while Almathen et al [10] reported associations 
of the melanocortin 1 receptor (MC1R) and agouti signal-
ling protein (ASIP) genes with coat colour in dromedaries. 
Guo et al [11] published a GWAS on haematological traits 
in the Bactrian camel in China. Recently, Bitaraf Sani et al 
[12] presented a GWAS for an Iranian dromedary popula-
tion for birth weight and average growth. However, there is 
no study, that the authors are aware of, in the dromedary 

camel, that undertake a GWAS across a range of weight-for-
age traits.
 The current study was designed with the objectives i) to 
undertake a GWAS to identify SNPs associated with growth 
at specific camel ages, and ii) for key significant SNPs identi-
fied in the GWAS, to investigate in detail how their effects 
change over the life of a camel. The analyses were performed 
separately for two breeds of dromedary camels commonly 
found in Pakistan, namely Marecha and Lassi. This is the 
first GWAS undertaken on dromedary camels in this region, 
and builds upon previous research on these two breeds in 
relation to growth and genetic diversity [7,13]. 

MATERIALS AND METHODS

Ethical statement
The study was undertaken in compliance with the institu-
tional guidelines of the Ethics Review Committee of the 
University of Veterinary and Animal Sciences, Lahore Pakistan.

Sample collection
Blood samples and weight records of Marecha camels (n = 
70) were collected from the Camel Breeding and Research 
Station Rakh Mahni, Bhakkar, Punjab Pakistan (31°33′39.81″ 
N, 71°50′33.15″ E), that were subsequently genotyped, con-
sisting of 53 females and 17 males. In addition, 27 female 
and two male Lassi camels (n = 29) were sampled from pri-
vate farmers in Lasbela, Baluchistan Pakistan (25°44′59.99″ 
N, 66°34′59.99″ E). Up to four years weight records (approx-
imately monthly) were collected for each camel, as well as 
birth and weaning weights, however the age of recording of 
weights during the four-year data period differed between 
camels. 

Genotyping
Blood samples were sent to AgResearch New Zealand (https:// 
www.agresearch.co.nz/) for DNA extraction and genotyping 
using a GBS method, specifically using an Illumina HiSeq 
2500 utilising V4 chemistry and 1×100 single end sequence 
reads. Further details of sample collection and genotyping 
were described in Sabahat et al [7,13].
 Using the GBS approach, 65,644 SNPs were identified. 
Reads were mapped onto the dromedary camel chromo-
somal-level draft assembly CamDro3 (https://www.ncbi.
nlm.nih.gov/assembly/GCF_000803125.2). Of these, 60,831 
SNPs were mapped to chromosomes. Prior to GWAS, a fur-
ther filtering to remove SNPs with minor allele frequency 
<0.01 and call rate <0.5 was made, and only autosomal SNPs 
were retained resulting in 27,973 SNPs for analysis. Remain-
ing missing SNPs were then imputed using Beagle version 
5.2 using the default parameters [14]. In addition, the sam-
ples with a call rate of <0.3 were excluded, resulting in 67 

https://www.agresearch.co.nz/
https://www.agresearch.co.nz/
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Marecha and all 29 Lassi camels. Genotypes from the GBS 
data were recoded into the number of copies of the minor 
allele (0, 1, or 2).

Statistical analysis
Phenotypes for the association analyses were birth weight 
and weaning weight. In addition, since weights were not 
available at the same set of ages of each camel, growth model 
predictions were used as phenotypes, based on predictions 
at 1, 2, 4, and 6 years of age. A linear mixed approach using 
splines was used for the model fitting, producing animal-
specific growth curves. Details are provided in Sabahat et al 
[13].
 Genome-wide association analysis between the weight 
traits and SNPs was conducted by fitting a linear mixed model 
at each SNP position. The model contains a fixed effect for 
sex as well as the SNP under investigation, although Sex was 
dropped from the model for the 4-yr and 6-yr Marecha da-
taset and all Lassi datasets because of the lack of male camels 
of that age, no analysis of 6-yr Lassi was undertaken because 
of limited records. Note that a ‘dosage’ model was considered, 
i.e., the number of copies of the minor allele (0, 1, or 2) was 
fitted as a quantitative variable, i.e. an additive model was fitted 
at each SNP. A polygenic term for each camel was fitted as a 
random effect, these being linked to relationship matrix de-
termined from the GBS count data [7,15]. The mathematical 
form of the model is y = Xβ+Zu+ε where y is the vector of 
observations of the trait, X is the model matrix associated 
with the fixed effects, β is the set of fixed effects, Z is a model 
matrix associated with the random effects, simply the identi-
ty matrix I here, u is the vector of polygenic random animal 
effects, assumed 
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. The linear mixed model 
was fitted using ASReml-R [16].
 Significance of each SNP was assessed using a Wald F-test, 
and a false discovery are evaluated for each test using the q-
value method, implemented using the ‘qvalue’ function in R 

[17]. Results were visualised using a Manhattan plot. The q-
values and thresholds were evaluated by pooling all GWAS 
scans within a breed. These plots identified ‘suggestive’ and 
‘significant’ associations at q<0.1, and q<0.05 respectively, al-
though only ‘significant’ associations were further investigated.
 To explore any evidence of age-specific gene function for 
growth, selected SNPs identified in the GWAS results were 
assessed. Separate association analyses were conducted be-
tween the model-based weights over a fine range of ages 
(Marecha: 0 to 6 yr, Lassi: 0 to 4 yr, in steps of 0.25 yr) and 
the selected SNP. The same statistical model as used in the 
above GWAS was used here.

Bioinformatic analysis
The gene annotation information for the CamDro3 assem-
bly was downloaded from https://www.ncbi.nlm.nih.gov/
assembly/GCF_000803125.2. The genes harbouring the SNPs 
were extracted based on the start and end positions of the 
genes. For each SNP where a significant trait association was 
identified, GeneID, gene symbol, genomic_accession, start 
and end positions of the genes were obtained. 

RESULTS

Descriptive statistics of body weights
Table 1 shows descriptive statistics of body weights of the 
different age classes for Marecha and Lassi camel breeds, 
together with the sample sizes. There is not a substantial 
difference in the weights between the two breeds, further 
details of the growth and growth curve modelling are shown 
in Sabahat et al [13]. Mean age of weaning for Marecha camels 
is 210 days (range, 63 to 518 days; standard deviation [SD], 
113 days), while Lassi camels have a mean age at weaning 
of 237 days (range, 59 to 396 days; SD, 83 days). As is shown, 
the number of samples available decrease with increasing 
age, and while all Lassi camels have corresponding geno-
typic data, about 62% of Marecha camels have genotypic 
data.

Table 1. Descriptive statistics on body weights of Marecha and Lassi camels1) 

Age group
Marecha Lassi

Mean (kg) SD (kg) n2) Mean (kg) SD (kg) n2)

Birth 40.5 5.4 108 (67) 40.8 5.2 29 (29)
Weaning 105.0 15.2 108 (67) 102.0 19.1 29 (29)
1 yr 139.8 28.9 107 (66) 133.8 22.6 29 (29)
2 yr 228.2 50.7 89 (56) 231.6 45.1 28 (28)
4 yr 367.4 87.4 59 (35) 356.5 77.2 11 (11)
6 yr 446.2 96.4 48 (29) 448.4 27.1 4 (4)

SD, standard deviation; GWAS, genome-wide association study.
1) Actual birth weights and weaning weights are used, and model-based weight predictions are used for the 1, 2, 4 and 6-yr classes
2) Total number of phenotypic records, with the number of records with corresponding genotypes used in the GWAS shown in parentheses.

https://www.ncbi.nlm.nih.gov/assembly/GCF_000803125.2
https://www.ncbi.nlm.nih.gov/assembly/GCF_000803125.2
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Overview of genome-wide associations
Table 2 shows the number of associations detected across the 
breeds and age groups at threshold levels of q<0.01, q<0.05, 
and q<0.1. While a large number of associations were de-
tected for some breed×age groups (e.g. four years of age for 
Marecha, two years of age for Lassi), associations were not 
found in all groups (e.g. birth weight, weaning weight, and 
weights at one year for Marecha). Figure 1 shows the distri-
bution of p-values for the genome-wide association tests, 
separately for each breed, although all the age class traits 
have been combined into these plots. The excess of small p-
values supports evidence for the existence of significant 
associations in both breeds. A complete list of associations, 
including SNP and linkage group specifications, age class, 
significance levels, and allele substitution effects (regression 
coefficients) is included in Supplementary Table S1. Manhattan 
plots are provided only when associations with q<0.05 were 
detected.

Genome-wide associations for Marecha camels
For Marecha camels, there was one significant association 
for birth weight, with SNP 27264_39 located on Chromo-
some 9 (p = 1.5×10–5, q = 0.029), with an allelic substitution 
effect (b) of –4.43±1.02 kg (regression parameter estimate± 
standard error [SE]). The Manhattan plot for associations with 
Marecha birth weight at is shown in Figure 2. No significant 
associations were detected for weaning weight, nor at one 
year of age. However, at two years of age, the most signifi-
cant association was detected for SNP 154340_31 located on 
Chromosome 21 (p = 7.6×10–9, q = 0.00057), with an allelic 
substitution effect (b) of 144.3±25.0 kg (regression parame-
ter estimate±SE). The Manhattan plot for this is shown in 
Figure 3.
 A large number of highly significant associations were 
mapped for four-year old Marecha camels four with q<0.01 
(Figure 4). The most significant association was for SNP 
20732_39 in Chromosome 7 (p = 2.4×10–10, q = 3.6×10–5, b 

Table 2. Significant associations of single nucleotide polymorphisms with weight traits from mixed model tests1) 

Age group
Marecha Lassi

q<0.01 q<0.05 q<0.1 q<0.01 q<0.05 q<0.1

Birth 0 1 5 0 1 25
Weaning 0 0 0 1 1 41
1 yr 0 0 0 0 1 13
2 yr 1 7 7 2 4 115
4 yr 4 89 122 0 0 0
6 yr 0 0 0 - - -

1) The number of associations is shown for varying false-discovery rate (q-value) thresholds.

Figure 1. Combined distributions of p-values for genome-wide association study of weights traits at different ages, shown separately for Marecha 
and Lassi camel breeds.
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= –159.2±25.1 kg). Two other highly significant associations 
were detected on Chromosome 2 and another on Chromo-
some 13. No significant associations were detected at six years 
of age, likely due to fewer observations in this age category.

Genome-wide associations for Lassi camels
For birth weight in Lassi camels, one highly significant asso-
ciation was detected at q<0.01, and 25 were mapped at q<0.1 
(Figure 5). The most significant association was SNP 84745_29 
in Chromosome 34 (p = 4.6×10–7, q = 0.013, b = –5.06±1.00 

Figure 2. Manhattan plot for genome-wide associations with birth weight in Marecha camels. The horizontal lower line is drawn at a threshold of 
q = 0.10 and the upper line at a threshold of q = 0.05. The most significant association is in Chromosome 9 at 521,945 bp (SNP 27264_39, p = 
1.5×10–5). SNP, single nucleotide polymorphisms.

Figure 3. Manhattan plot for genome-wide associations with weight at two years in Marecha camels. The horizontal lower line is drawn at a 
threshold of q = 0.10 and the upper line at a threshold of q = 0.05. The most significant association is in Chromosome 21 at 29,903,214 bp (SNP 
154340_31, p = 7.6×10–9). 
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kg). One highly significant association was mapped for wean-
ing weight in Lassi camels (Figure 6), namely SNP 149372_20 

on Chromosome 18 (p = 2.9×10–8, q = 0.0018, b = –20.9±3.8 
kg).

Figure 4. Manhattan plot for genome-wide associations with weight at four years in Marecha camels. The horizontal lower line is drawn at a 
threshold of q = 0.10 and the upper line at a threshold of q = 0.05. The most significant association is in Chromosome 7 at 25,542,049 bp (SNP 
20732_39, p = 2.4×10–10). SNP, single nucleotide polymorphisms.

Figure 5. Manhattan plot for genome-wide associations with birth weight in Lassi camels. The horizontal lower line is drawn at a threshold of q = 
0.10 and the upper line at a threshold of q = 0.05. The most significant association is in Chromosome 34 at 17,837,742 bp (SNP 84745_29, p = 
4.6×10–7). SNP, single nucleotide polymorphisms.
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 There is one highly significant SNP associations for Lassi 
weight at one year (Figure 7), namely SNP 40507_65 in 
Chromosome 13 (p = 1.1×10–6, q = 0.021, b = 50.6±10.4 kg). 
Another SNP less than 1 Mb upstream (141357_76) also has 

an association with body weight at age two years (p = 0.00015, 
q = 0.093, b = 43.8±11.5 kg). The same SNP mentioned above, 
40507_65, was also highly significant at two years of age (p = 
3.3×10–8, q = 0.0018, b = 107.4±19.4 kg), as seen in Figure 8. 

Figure 6. Manhattan plot for genome-wide associations with weaning weight in Lassi camels. The horizontal lower line is drawn at a threshold of 
q = 0.10 and the upper line at a threshold of q = 0.05. The most significant association is in Chromosome 18 at 13,190,875 bp (SNP 149372_20, p 
= 2.9×10–8). SNP, single nucleotide polymorphisms.

Figure 7. Manhattan plot for genome-wide associations with weight at one year in Lassi camels. The horizontal lower line is drawn at a threshold 
of q = 0.10 and the upper line at a threshold of q = 0.05. The most significant association is in Chromosome 13 at 32,716,593 bp (40507_65, p = 
1.1×10–6).
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Three other significant associations were detected, notably 
SNP 79310_43 on Chromosome 31 (p = 7.3×10–8, q = 0.0023, 
b = 69.9±13.0 kg). No significant associations were detected 
at four years of age for Lassi camels, although the smaller 
number of Lassi camels at this age should be taken into con-
sideration.

Age-specific associations
An analysis was conducted to investigate the effect of specific 
SNPs across the age span of camels. While most of the SNP 
associations were at a specific age class (308, at q<0.10), there 
were ten SNPs with association with two age classes, as sum-
marised in Table 3. Eight of these involved Lassi camels at one 
and two years of age. Three of these are for Marecha camels 

Figure 8. Manhattan plot for genome-wide associations with weight at two years in Lassi camels. The horizontal lower line is drawn at a thresh-
old of q = 0.10 and the upper line at a threshold of q = 0.05. The most significant association is in Chromosome 13 at 32,716,593 bp (40507_65, p 
= 3.3×10–8).

Table 3. SNPs with significant associations (q<0.10) with two age class weight traits from mixed model tests

SNP Chrom. Pos. (bp) p-value q b±SE1) (kg) Breed Age

176392_39 5 95,107,644 4.6 × 10–5 0.071 54.9 ± 13.5 Lassi 1 yr
2.3 × 10–5 0.071 111.6 ± 26.3 Lassi 2 yr

29880_61 10 3,579,814 6.0 × 10–6 0.051 48.6 ± 10.7 Lassi 1 yr
1.3 × 10–4 0.086 87.5 ± 22.9 Lassi 2 yr

36646_9 12 58,753,060 4.6 × 10–5 0.071 54.9 ± 13.5 Lassi 1 yr
2.3 × 10–5 0.071 111.6 ± 26.3 Lassi 2 yr

42394_15 13 8,748,123 3.5 × 10–5 0.053 –129.3 ± 31.2 Marecha 4 yr
1.1 × 10–4 0.076 –40.2 ± 10.4 Lassi Weaning

40507_65 13 32,716,593 1.1 × 10–6 0.021 50.6 ± 10.4 Lassi 1 yr
3.3 × 10–8 0.0018 107.4 ± 19.4 Lassi 2 yr

46819_74 15 53,476,080 6.0 × 10–6 0.051 25.0 ± 5.5 Lassi 1 yr
7.0 × 10–7 0.016 52.1 ± 10.5 Lassi 2 yr

108957_35 18 10,980,151 3.7 × 10–5 0.071 –16.6 ± 4.0 Lassi 1 yr
2.7 × 10–5 0.071 –33.7 ± 8.0 Lassi 2 yr

62615_16 20 5,746,481 5.5 × 10–5 0.072 150.6 ± 37.4 Marecha 4 yr
1.7 × 10–4 0.098 –17.7 ± 4.7 Lassi Weaning

78060_23 30 21,350,149 4.6 × 10–5 0.071 54.9 ± 13.5 Lassi 1 yr
2.3 × 10–5 0.071 111.6 ± 26.3 Lassi 2 yr

78060_33 30 21,350,159 4.6 × 10–5 0.071 54.9 ± 13.5 Lassi 1 yr
2.3 × 10–5 0.071 111.6 ± 26.3 Lassi 2 yr

SNP, single nucleotide polymorphisms.
1) b ± SE is the estimated allelic substitution effect (regression coefficient, kg) along with its standard error.
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at ages two and four years, the remaining associations with 
Lassi camels for birth weight and Marecha camels at four 
years of age.
 Figure 9 show the phenotypic effect of four selected SNPs 
with increasing age, up to six years in Marecha and four 
years in Lassi camels. The panels on the left hand show the 
significance levels (–log10p) while the right-hand panels show 
the estimated effects expressed as regression coefficient with 

SE bands. SNP 2072_39 on Chromosome 7 was the most 
significant association for Marecha noted, and has strong ef-
fects from around three to five years of age. SNP 10626_65 
on Chromosome 21, though only initially detected to have 
an association at two years, has strong effects on body weight 
from about one to five years of age. For Lassi camels, SNP 
40507_65 on Chromosome 13 had significant associations 
at ages 1 yr and 2 yr (Table 3), and this is reflected in Figure 

Figure 9. Association plots of selected SNPs from GWAS studies showing the effect of the SNP over the six (Marecha) and four (Lassi) years of 
the camel’s recorded growth period. The left-hand side panels show significance levels (–log10p) for the mixed model association tests at each 
SNP, whereas the right-hand side panels show corresponding estimated effects of the SNP displayed as regression coefficients with standard er-
ror bands (b±SE). The plots for SNP 493-8_60 include both breeds, as both had significant associations with weight traits (see Table 3). SNP, sin-
gle nucleotide polymorphisms; GWAS, genome-wide association study.
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9. Finally, SNP 49308_60 on Chromosome 16 shows the sig-
nificant associations for Marecha, and while it did not pass 
the threshold for Lassi camels, it does show some support 
for an earlier effect in Lassi compared with Marecha. Overall 
though, the plots suggests SNPs were associated with specific 
periods of growth rather than across the entire growth pro-
file.

Bioinformatic analysis and identification of associated 
genes
The SNPs involved in associations with the weight traits were 
further evaluated to identify the genes. Information includ-
ing GeneID, gene symbol, genomic accession, start and end 
positions of the genes harbouring the significant SNPs are 
given in Supplementary Table S1. Out of the significant SNPs, 
178 SNPs could be assigned within the known annotated 
genes.

DISCUSSION

The camel is an excellent source of meat production in harsh 
and drought conditions. Genetic improvement of growth 
traits of the camel is critical to achieve increased meat and 
production efficiency. Therefore, it is necessary to find major 
genes that are associated with growth for future breeding se-
lection. In this study, we perform GWAS of growth traits at 
different ages of their life, and significant association of SNPs 
have been identified.
 GWAS is an efficient method for searching candidate genes 
associated with growth. However, the accuracy of GWAS re-
lies on the population structure, as well as the existence of 
genome-wide linkage disequilibrium [18]. Domestic animals 
have a simpler genetic diversity and population structure as 
compared with human populations [19]. In this study, all 
Marecha camel samples were collected from the same farm, 
but a principal coordinate analysis on the SNP data revealed 
greater genetic diversity in that breed, compared with that 
Lassi camels collected from multiple farms [7]. While reduced 
genetic diversity may impact the ability to detect genetic as-
sociations, in this study more genetic associations were detected 
for Lassi compared to the genetically more diverse Marecha 
breed. This may be due to the genes that did show diversity 
in Lassi have associations with growth traits. However, this 
would need to be confirmed with a larger number of animals 
to fully evaluate the genetic architecture. The main purpose 
of this work was to find SNPs associated with several body 
weights traits, namely, birthweight, weaning weight, and 
weights at 1, 2, 4, and 6 years old. Growth is a complex trait, 
involving aspects of cell proliferation, differentiation, muscle, 
bone and tissue development, fat, metabolism and nutrient 
absorption [20]. Likely, each physiological aspect is under its 
own specific genetic control, so a search for associations will 

always be a somewhat ‘blunt tool’. 
 At the most stringent level of testing, (q<0.01), there were 
five SNP associations detected for Marecha (one at 2 yr, four 
at 4 yr) and three associations detected for Lassi camels (one 
for weaning, two at 2 yr), as shown in Table 2. However, many 
more were detected at less stringent levels (q<0.05), particu-
larly for Marecha camels at 4 yr, although the limited number 
of Marecha in this age group may influence this result.
 In terms of effect sizes, for birthweight, effects sizes (allelic 
substitution effects) for significant SNP associations ranged 
up to –4.43±1.02 kg (Marecha) and –5.06±1.00 kg (Lassi), 
i.e. up to ~10% of average birthweight. For weaning weight, 
effect sizes ranged up to 20.9±3.8 kg (Lassi), i.e. ~20% of 
mean weaning weight (No significant associations were de-
tected for weaning weight in Marecha camels). Maximum 
effect size of significant SNPs associated with weight at spe-
cific ages tends to increase with increasing age: for Marecha: 
144.3±25.0 kg at 2 yr, and –159.2±25.1 kg at 4 yr, and for 
Lassi: 50.6±10.4 kg at 1 yr, and 107.4±19.4 kg at 2 yr. One 
explanation for the relatively large number of associations at 
the older groups may be that the effect sizes in these older 
cohorts are relatively larger, increasing their power of detec-
tion. However, the small sample sizes means that these results 
need to be treated with caution.
 Also, of note was the existence of age-specific associations. 
The overwhelming majority of associations were found to be 
age-specific. Similarly, a study by Hadjipavlou and Bishop 
[21] in Scottish Blackface sheep reported quantitative trait 
loci to be associated over specific age ranges. Nonetheless, 
some SNP were associated with weights at more than one 
age in the current study, particularly for Lassi camels with 
several SNP associations at one and two years of age (Table 3, 
Figure 9). These SNPs that show strong association with 
growth can be used as candidate gene in breeding program, 
perhaps incorporating a panel of genes that might respond 
at different ages. Nevertheless, it should again be considered 
that the associations at older ages are less clear, due to the re-
duced sample sizes. The significant SNPs were within 142, 
out of which 128 were protein coding and several of them 
have interesting biological functions relevant to the growth 
and metabolism. Further confirmation of these association 
with a larger sample size may be warranted before delving 
into functions of these candidate genes.
 The current work builds on the study by Bitaraf Sani et al 
[12] who reported the results of a GWAS on 96 dromedaries 
of several breeds in Iran. When the results of the Bitaraf Sani 
et al [12] paper and the current study are compared, it was 
noted that a number of SNP associations within a ±1 Mb 
window were in common, notably on chromosomes 7, 11, 
18, 25, 31, and 33 (Supplementary Table S2). For example, 
there were four neighbouring SNPs on chromosome 18 (~ 
30.3 Mb) relating to Marecha body weight in the current study 
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which were within 0.6 Mb of eight neighbouring SNPs in 
the Iranian study of SNPs associated with body weight for 
which the authors suggested candidate genes of dexametha-
sone-induced protein (DEXI), testis-specific Y-encoded-like 
protein 4 (TSPYL4) and Class II transactivator (CIITA). The 
current study provides a GWAS for body weight at a range 
of specific ages, and also tracks the effects of selected SNPs 
across ages of the camel. The novelty of this work has been 
enhanced by using the output from the growth curve analy-
sis as additional weight phenotypes to detect effects of SNPs 
at different ages of animals Nevertheless there are some limi-
tations to the current study, one major issue being the relatively 
small number of animals in the study. While adequate for 
the genetic diversity and population structure reported in 
Sabahat et al [7], this is not ideal for a GWAS. Given the ge-
netic difference between the two breeds considered here, it 
was necessary to perform separate GWAS as Marecha and 
Lassi, and this would reduce the power of detecting associa-
tions compared with a combined analysis. Nevertheless, the 
work presented here can be considered as laying the founda-
tions for a more comprehensive map. This will facilitate 
development of marker-assisted selection approaches, and 
with increase in camel numbers genotyped, the possibility of 
a genomic selection approach for breed improvement in 
camels could be considered, as is currently conducted in 
other livestock species. 

CONCLUSION

In summary, our GWAS identified SNPs associated with body 
weight of Camelus dromedarius. Based on growth models, it 
was possible to evaluate genetic variation in weight across 
different ages, and it is apparent that genes are expressed at 
different ages during the growth of camels. Several genes 
harbouring the significant SNPs linked with growth traits 
were detected and some of them have interesting biological 
functions. However, future studies are required to confirm 
and target these areas that could provide further knowledge 
about genetic architecture of growth traits. These findings 
should facilitate and contribute to marker-assisted selection 
breeding program of the camel.
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SUPPLEMENTARY MATERIAL

Supplementary file is available from: https://doi.org/10.5713/ 
ab.22.0181

Supplementary Table S1. The CSV file ‘Supporting Table 1’ contains 
information of each SNP association with any of the age-class 
weight traits. A total of 331 associations are listed in the file based 
on a q-value (adjusted p-value) of q<0.1. Column entries of the file 
are: SNP: SNP name; chr: chromosome number; pos: SNP position in 
chromosome (bp); p: p-value for SNP association test; b: allele 
substitution effect (i.e. regression coefficient); se.b: standard error of 
effect; q: FDR-adjusted p-value; Breed: camel breed (Marecha or 
Lassi); Age: age (BirthWt, WeaningWt, 1, 2, and 4 yr); flank (basepair 
sequence flanking to the SNP); feature (if SNP is within a gene) ; 
class (type of sequence); assembly; genomic_accession; start (start 
position of genomic_accession); end (start position of genomic_ac-
cession); symbol (sequence symbol); GeneID.
Supplementary Table S2.The PDF file ‘Supporting Table 2’ contains 
a list of SNP associations mapped in the current study with SNPs 
that were within 1 Mb of those mapped in the study on Iranian 
breeds of dromedary by Bitaraf Sani et al [12].
Raw genotypic data: The raw genotypic data on 103 camel samples 
genotyped for 65,644 SNPs mapped onto the dromedary camel 
chromosomal-level draft assembly CamDro3 (https://www.ncbi.nlm.
nih.gov/assembly/GCF_000803125.2) are provided in supporting file 
“CamDro3.vcf” in VCF format. The details on these samples are 
provided in the raw phenotypic data file.
Raw phenotypic data: The raw phenotypic data on 137 camels are 
provided in the CSV file. “final data sheet gbs-adj-v2.csv”); note that 
not every phenotyped camel was genotyped. The field ‘sample_gbs’ 
is the camel ID, allowing linkage to the genotypic record. In addition 
to key information on each camel (date of birth, breed and sex), birth 
weight, weaning weight, and monthly body weights (kg) recorded 
between July 2013 and June 2017 are shown. 
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Table 1.
SNP chr pos p b se.b q
20732_39 7 25542049 2.37E-10 -159.192086 25.12904615 3.56E-05
154340_31 21 29903214 7.57E-09 144.3428303 24.98231134 0.000567393
149372_20 18 13190875 2.86E-08 -20.94149909 3.773302213 0.00184824
40507_65 13 32716593 3.31E-08 107.359614 19.43417186 0.00184824
79310_43 31 16003963 7.33E-08 69.92402445 12.99011402 0.002730151
4322_44 2 118922449 1.63E-07 78.2746368 14.94473378 0.008130308
40656_22 13 34856641 2.52E-07 153.8493769 29.83875668 0.008829766
6625_78 2 92590903 2.94E-07 143.8474075 28.05701205 0.008829766
84745_29 34 17837742 4.60E-07 -5.062176166 1.003903689 0.012834527
46819_74 15 53476080 7.03E-07 52.13047132 10.50931006 0.015718467
40507_65 13 32716593 1.14E-06 50.58197063 10.39630753 0.021271877
570_78 1 119230476 1.49E-06 -143.3035926 29.77891309 0.011508422
334_57 1 114892489 1.59E-06 97.88463226 20.39394832 0.011508422
115321_34 30 13314740 2.07E-06 -162.3276619 34.20147174 0.011508422
1843_55 1 1701525 2.07E-06 -162.3276619 34.20147174 0.011508422
3627_54 1 9347501 2.07E-06 -162.3276619 34.20147174 0.011508422
56400_89 18 31389021 2.07E-06 -162.3276619 34.20147174 0.011508422
131696_75 7 85373455 2.19E-06 -139.9425368 29.55670368 0.011508422
12191_60 4 63524351 2.22E-06 -159.7876942 33.76569425 0.011508422
126001_51 4 63531559 2.22E-06 -159.7876942 33.76569425 0.011508422
86306_46 35 20820322 2.22E-06 -159.7876942 33.76569425 0.011508422
137595_71 11 71663573 2.28E-06 205.3980089 43.4513425 0.011508422
17625_84 6 33991165 2.28E-06 205.3980089 43.4513425 0.011508422
22717_89 7 84839308 2.28E-06 205.3980089 43.4513425 0.011508422
45352_47 15 18197537 2.28E-06 205.3980089 43.4513425 0.011508422
63097_55 21 18236667 2.28E-06 205.3980089 43.4513425 0.011508422
64151_44 21 30172925 2.28E-06 205.3980089 43.4513425 0.011508422
64151_70 21 30172951 2.28E-06 205.3980089 43.4513425 0.011508422
73552_77 27 12822273 2.28E-06 205.3980089 43.4513425 0.011508422
78573_32 30 5644619 2.28E-06 205.3980089 43.4513425 0.011508422
86463_39 35 22155568 2.28E-06 205.3980089 43.4513425 0.011508422
41132_40 13 41662494 2.90E-06 62.65679906 13.39489956 0.046312112
10626_65 4 28723315 3.05E-06 125.7796528 26.95027269 0.011508422
19638_45 6 92320807 3.05E-06 125.7796528 26.95027269 0.011508422
28635_67 9 733204 3.05E-06 125.7796528 26.95027269 0.011508422
116944_17 33 2639260 3.99E-06 155.6807375 33.75557643 0.011508422
116944_75 33 2639318 3.99E-06 155.6807375 33.75557643 0.011508422
83600_42 33 2528049 3.99E-06 155.6807375 33.75557643 0.011508422
83600_63 33 2528070 3.99E-06 155.6807375 33.75557643 0.011508422
105118_52 13 4517153 4.45E-06 -173.2121808 37.74430644 0.011508422
114946_62 28 7062715 4.45E-06 -173.2121808 37.74430644 0.011508422
116925_76 33 2230791 4.45E-06 -173.2121808 37.74430644 0.011508422
121313_13 1 8793573 4.45E-06 -173.2121808 37.74430644 0.011508422
121313_65 1 8793625 4.45E-06 -173.2121808 37.74430644 0.011508422
134904_73 9 73650806 4.45E-06 -173.2121808 37.74430644 0.011508422
140164_79 12 8959317 4.45E-06 -173.2121808 37.74430644 0.011508422
140164_79 12 8959317 4.45E-06 -173.2121808 37.74430644 0.011508422
1630_10 1 13236654 4.45E-06 -173.2121808 37.74430644 0.011508422
182306_39 1 97279029 4.45E-06 -173.2121808 37.74430644 0.011508422
22983_72 7 86225622 4.45E-06 -173.2121808 37.74430644 0.011508422
25767_87 9 21258686 4.45E-06 -173.2121808 37.74430644 0.011508422
3265_50 1 69605737 4.45E-06 -173.2121808 37.74430644 0.011508422
3265_78 1 69605765 4.45E-06 -173.2121808 37.74430644 0.011508422
41287_42 13 4371517 4.45E-06 -173.2121808 37.74430644 0.011508422
41287_70 13 4371489 4.45E-06 -173.2121808 37.74430644 0.011508422
48404_35 16 25581394 4.45E-06 -173.2121808 37.74430644 0.011508422
48582_13 16 28466190 4.45E-06 -173.2121808 37.74430644 0.011508422
53418_79 17 44978708 4.45E-06 -173.2121808 37.74430644 0.011508422
56307_46 18 30302544 4.45E-06 -173.2121808 37.74430644 0.011508422
56308_47 18 30305338 4.45E-06 -173.2121808 37.74430644 0.011508422
56310_55 18 30307339 4.45E-06 -173.2121808 37.74430644 0.011508422
61358_8 20 24237122 4.45E-06 -173.2121808 37.74430644 0.011508422
79527_24 31 1942754 4.45E-06 -173.2121808 37.74430644 0.011508422
79527_27 31 1942757 4.45E-06 -173.2121808 37.74430644 0.011508422
79527_32 31 1942762 4.45E-06 -173.2121808 37.74430644 0.011508422
93592_15 1 11018325 4.45E-06 -173.2121808 37.74430644 0.011508422
7343_8 3 11093604 5.04E-06 -19.91532258 4.364476386 0.050703199







48631_19 16 29025512 5.25E-06 89.39485934 19.62800623 0.013347548
308_54 1 114593410 5.86E-06 98.80327588 21.80425678 0.014644257
29880_61 10 3579814 5.98E-06 48.64752405 10.74551446 0.050703199
46819_74 15 53476080 6.04E-06 24.95321152 5.514558491 0.050703199
71043_39 25 36921480 6.25E-06 105.7094071 23.39896477 0.01536658
20630_84 7 20351828 6.38E-06 -141.8980308 31.43996379 0.015435551
116956_24 33 2806994 6.67E-06 154.6560056 34.33727342 0.01562124
116956_71 33 2806947 6.67E-06 154.6560056 34.33727342 0.01562124
124135_31 3 45368068 6.71E-06 -33.66666667 7.477000272 0.050703199
117254_76 34 17616256 7.26E-06 115.2624269 25.69447062 0.050703199
163005_83 31 2563914 7.26E-06 115.2624269 25.69447062 0.050703199
57070_58 18 7898744 7.26E-06 115.2624269 25.69447062 0.050703199
59369_47 19 40299702 7.26E-06 115.2624269 25.69447062 0.050703199
59369_7 19 40299662 7.26E-06 115.2624269 25.69447062 0.050703199
24885_56 8 79067134 8.12E-06 -7.517913833 1.684924376 0.05339582
100018_11 7 86161349 8.15E-06 -153.8808967 34.49377266 0.018522465
22989_28 7 86238280 8.15E-06 -153.8808967 34.49377266 0.018522465
86630_62 35 24304507 8.60E-06 -91.22227964 20.5013176 0.019254373
76296_11 28 762517 9.38E-06 4.585888889 1.034972469 0.055894122
60146_74 19 5042469 9.53E-06 -22.98333333 5.190916005 0.055894122
83833_55 33 4172256 9.64E-06 117.4641599 26.54496877 0.021255464
334_15 1 114892531 9.81E-06 101.1788907 22.88395605 0.021310474
45837_63 15 2880870 1.01E-05 122.6106988 27.77309666 0.021381039
81238_14 32 22635642 1.01E-05 -151.3270991 34.27957306 0.021381039
33074_52 11 6011941 1.02E-05 50.0517798 11.33950647 0.055894122
81816_65 32 3029557 1.05E-05 -17.69536424 4.015752755 0.055894122
23066_14 7 8912545 1.10E-05 89.57266162 20.3727818 0.022890216
57105_54 18 8150234 1.13E-05 172.9841001 39.39696493 0.023196511
16334_86 5 96005258 1.15E-05 68.12144638 15.53154463 0.058630211
69340_39 24 16246529 1.23E-05 42.35368644 9.68527471 0.059530373
62907_39 21 1383804 1.28E-05 -17.95517241 4.115296516 0.0597127
27264_39 9 521945 1.46E-05 -4.42841714 1.021489329 0.029275374
5950_90 2 50424440 1.46E-05 -119.443912 27.55985676 0.029275374
102481_55 11 23772849 1.48E-05 21.86082474 5.046880583 0.066168358
28604_72 9 72708004 1.53E-05 -109.9554939 25.42675448 0.030174544
103229_45 11 81674156 1.71E-05 -128.2401878 29.82898086 0.033381957
76122_73 28 6311225 1.93E-05 64.71665166 15.14649141 0.037120783
112118_16 22 24884156 1.99E-05 -75.65981099 17.73496471 0.037747728
83492_73 33 2124114 2.09E-05 82.62895576 19.42036476 0.038890029
104266_66 12 9123376 2.10E-05 -132.2537887 31.09010573 0.038890029
37431_56 12 65066709 2.15E-05 71.84498237 16.90902765 0.039278643
4831_59 2 121671751 2.18E-05 -72.77470544 17.14132067 0.039388216
176392_39 5 95107644 2.27E-05 111.5719836 26.33800498 0.070595797
36646_9 12 58753060 2.27E-05 111.5719836 26.33800498 0.070595797
75326_42 27 8462139 2.27E-05 111.5719836 26.33800498 0.070595797
78060_23 30 21350149 2.27E-05 111.5719836 26.33800498 0.070595797
78060_33 30 21350159 2.27E-05 111.5719836 26.33800498 0.070595797
11913_91 4 61257553 2.34E-05 101.8741929 24.0838671 0.041717971
42954_54 14 19944654 2.46E-05 -96.8260471 22.95428224 0.04343757
73276_85 26 566988 2.56E-05 -7.057308649 1.676610696 0.070595797
108957_35 18 10980151 2.73E-05 -33.67386809 8.026682978 0.070595797
106806_35 15 9825662 2.90E-05 -18.42283258 4.406092281 0.070595797
83033_34 33 1415092 3.07E-05 4.596815989 1.102774322 0.070595797
114229_62 27 1559192 3.15E-05 160.046531 38.45194893 0.049219104
1270_40 1 123322908 3.15E-05 160.046531 38.45194893 0.049219104
138211_64 11 83029323 3.15E-05 160.046531 38.45194893 0.049219104
152520_52 20 12508145 3.15E-05 160.046531 38.45194893 0.049219104
167333_39 36 2347462 3.15E-05 160.046531 38.45194893 0.049219104
17972_12 6 53378628 3.15E-05 160.046531 38.45194893 0.049219104
41027_22 13 4067396 3.15E-05 160.046531 38.45194893 0.049219104
48583_12 16 28477745 3.15E-05 160.046531 38.45194893 0.049219104
48637_73 16 29050713 3.15E-05 160.046531 38.45194893 0.049219104
70035_68 24 5119713 3.15E-05 160.046531 38.45194893 0.049219104
86390_73 35 21429102 3.15E-05 160.046531 38.45194893 0.049219104
105845_60 14 62512786 3.20E-05 78.61043054 18.90265213 0.049474624
58882_11 19 28608801 3.44E-05 -20.66019417 4.98799368 0.070595797
42394_15 13 8748123 3.47E-05 -129.3413073 31.24173859 0.053133659
65578_31 22 2051520 3.59E-05 -4.741496485 1.147482053 0.070595797
108957_35 18 10980151 3.66E-05 -16.56159526 4.011756104 0.070595797







111976_67 22 18966680 3.66E-05 -146.3615095 35.45594036 0.055425874
37056_23 12 62950801 3.72E-05 3.75349837 0.91014345 0.055811829
126320_34 4 66640514 4.08E-05 -10.01027403 2.439820286 0.070595797
126320_51 4 66640531 4.08E-05 -10.01027403 2.439820286 0.070595797
12878_19 4 66635456 4.08E-05 -10.01027403 2.439820286 0.070595797
12880_85 4 66639163 4.08E-05 -10.01027403 2.439820286 0.070595797
139550_67 12 63200162 4.22E-05 89.27020057 21.79944649 0.062654574
61413_18 20 26308326 4.30E-05 -72.1336049 17.63376036 0.06314768
140774_26 13 20205394 4.34E-05 -120.9381835 29.5786126 0.06314768
72905_62 26 27087462 4.45E-05 4.541320114 1.112358329 0.070595797
65128_67 22 12892371 4.49E-05 65.31569212 16.00639112 0.070595797
65133_61 22 12977545 4.49E-05 65.31569212 16.00639112 0.070595797
176392_39 5 95107644 4.57E-05 54.90350472 13.46867032 0.070595797
36646_9 12 58753060 4.57E-05 54.90350472 13.46867032 0.070595797
78060_23 30 21350149 4.57E-05 54.90350472 13.46867032 0.070595797
78060_33 30 21350159 4.57E-05 54.90350472 13.46867032 0.070595797
107148_82 16 27421215 4.59E-05 149.123614 36.58933509 0.066168091
86699_7 35 25597425 4.69E-05 -66.22125004 16.26870785 0.066999662
52416_45 17 17680135 4.71E-05 57.89680583 14.22591695 0.070595797
107530_58 16 4741360 4.79E-05 -2.641649664 0.649757264 0.067769801
143641_5 14 7354948 4.88E-05 -18.62424242 4.586034246 0.070595797
78207_90 30 23344402 4.99E-05 2.819201917 0.695039563 0.069900927
153078_24 20 35915399 5.00E-05 -15.74963821 3.883615808 0.070595797
97221_59 4 66852778 5.18E-05 147.981208 36.56414168 0.070412434
79106_54 31 13503778 5.23E-05 67.85133068 16.77323967 0.070412434
72578_40 26 2368858 5.27E-05 -154.4700488 38.2055759 0.070412434
87284_40 36 2585944 5.27E-05 -154.4700488 38.2055759 0.070412434
73488_12 27 12158793 5.30E-05 62.47649482 15.45630791 0.070412434
59138_40 19 3612052 5.31E-05 61.32300647 15.17258611 0.070412434
155011_13 22 1858745 5.33E-05 -4.646153846 1.149817604 0.070595797
136538_40 11 22328228 5.36E-05 -22.80487805 5.64542635 0.070595797
62907_6 21 1383837 5.45E-05 -17.19791667 4.261833368 0.070595797
62615_16 20 5746481 5.53E-05 150.6234412 37.35826746 0.071978195
62615_16 20 5746481 5.53E-05 150.6234412 37.35826746 0.071978195
22133_51 7 78837909 5.60E-05 136.3453126 33.84160172 0.071978195
58849_30 19 2803506 5.61E-05 4.042708483 1.003542155 0.071978195
79115_67 31 1360486 5.68E-05 152.341638 37.84144362 0.071978195
56328_38 18 30438158 5.70E-05 57.49027469 14.28357629 0.071978195
54508_16 17 51927395 5.71E-05 89.58244683 22.25994467 0.071978195
60083_66 19 4642292 6.12E-05 103.3520315 25.78508275 0.076444721
87087_39 36 135610 6.12E-05 -3.981327841 0.993348299 0.070595797
62907_24 21 1383819 6.27E-05 -17.05172414 4.260526426 0.070595797
65404_73 22 1819895 6.39E-05 80.93021673 20.2436622 0.078009244
43407_67 14 4260563 6.39E-05 139.2029128 34.82038255 0.078009244
37819_82 12 66765410 6.50E-05 -71.67287881 17.94522362 0.078009244
154168_86 21 28027262 6.52E-05 -132.8470911 33.26767541 0.078009244
70035_31 24 5119750 6.62E-05 -125.1385045 31.36689447 0.078009244
70035_77 24 5119704 6.62E-05 -125.1385045 31.36689447 0.078009244
70035_89 24 5119692 6.62E-05 -125.1385045 31.36689447 0.078009244
34957_32 11 84415056 6.66E-05 76.47183647 19.17483998 0.078009244
158057_34 25 35832505 6.69E-05 30.3070477 7.60114105 0.070595797
28653_11 9 73481517 6.77E-05 -104.7296412 26.28703938 0.078738129
115825_14 31 17061932 6.97E-05 55.09731094 13.85248716 0.080348674
39634_75 13 21545512 7.25E-05 -132.5408319 33.40336525 0.082995489
83283_30 33 1732754 7.73E-05 61.8204814 15.64061055 0.087826677
105349_48 13 68292742 7.92E-05 -5.369230636 1.360394706 0.070595797
126317_33 4 66609052 7.97E-05 -6.515118677 1.651369675 0.070595797
106558_6 15 4700803 8.12E-05 -4.746987952 1.204560908 0.070595797
37342_81 12 64699538 8.13E-05 64.00122173 16.24165288 0.091644657
101598_75 9 74028118 8.21E-05 141.8585571 36.02216183 0.091901857
111171_17 20 5587742 8.48E-05 -20.00485437 5.089701253 0.070595797
104245_61 12 8496364 8.78E-05 147.6048595 37.63546448 0.070595797
105067_41 13 4263899 8.78E-05 147.6048595 37.63546448 0.070595797
105067_63 13 4263921 8.78E-05 147.6048595 37.63546448 0.070595797
106614_58 15 51116362 8.78E-05 147.6048595 37.63546448 0.070595797
113358_20 25 29450652 8.78E-05 147.6048595 37.63546448 0.070595797
113359_61 25 29490906 8.78E-05 147.6048595 37.63546448 0.070595797
114020_52 26 27655266 8.78E-05 147.6048595 37.63546448 0.070595797
114425_67 27 24432266 8.78E-05 147.6048595 37.63546448 0.070595797







116022_15 32 1157588 8.78E-05 147.6048595 37.63546448 0.070595797
11862_80 4 60816632 8.78E-05 147.6048595 37.63546448 0.070595797
122881_23 2 86010010 8.78E-05 147.6048595 37.63546448 0.070595797
123538_61 3 119174281 8.78E-05 147.6048595 37.63546448 0.070595797
126655_63 5 13546040 8.78E-05 73.80242973 18.81773224 0.070595797
128093_77 5 95444948 8.78E-05 147.6048595 37.63546448 0.070595797
132353_78 8 63682970 8.78E-05 147.6048595 37.63546448 0.070595797
132353_8 8 63682900 8.78E-05 147.6048595 37.63546448 0.070595797
14578_66 5 651718 8.78E-05 147.6048595 37.63546448 0.070595797
14827_24 5 7342003 8.78E-05 147.6048595 37.63546448 0.070595797
150408_45 18 587222 8.78E-05 147.6048595 37.63546448 0.070595797
151471_86 19 2797498 8.78E-05 147.6048595 37.63546448 0.070595797
156787_12 23 32892406 8.78E-05 147.6048595 37.63546448 0.070595797
156793_45 23 32932201 8.78E-05 147.6048595 37.63546448 0.070595797
157643_51 25 1009197 8.78E-05 147.6048595 37.63546448 0.070595797
163463_25 32 13225590 8.78E-05 73.80242973 18.81773224 0.070595797
165176_60 33 2101688 8.78E-05 147.6048595 37.63546448 0.070595797
167501_67 36 6767445 8.78E-05 147.6048595 37.63546448 0.070595797
183670_10 6 79204331 8.78E-05 73.80242973 18.81773224 0.070595797
18753_40 6 73270341 8.78E-05 147.6048595 37.63546448 0.070595797
18990_78 6 82950531 8.78E-05 147.6048595 37.63546448 0.070595797
18990_82 6 82950527 8.78E-05 147.6048595 37.63546448 0.070595797
2238_79 1 3043961 8.78E-05 147.6048595 37.63546448 0.070595797
24121_16 8 63692650 8.78E-05 147.6048595 37.63546448 0.070595797
24134_27 8 64506654 8.78E-05 147.6048595 37.63546448 0.070595797
24135_88 8 64536965 8.78E-05 147.6048595 37.63546448 0.070595797
2841_89 1 57116196 8.78E-05 147.6048595 37.63546448 0.070595797
30809_34 10 59936853 8.78E-05 147.6048595 37.63546448 0.070595797
30809_57 10 59936830 8.78E-05 147.6048595 37.63546448 0.070595797
30811_29 10 59942630 8.78E-05 147.6048595 37.63546448 0.070595797
34604_79 11 82887557 8.78E-05 147.6048595 37.63546448 0.070595797
34605_47 11 82894249 8.78E-05 147.6048595 37.63546448 0.070595797
34605_80 11 82894216 8.78E-05 147.6048595 37.63546448 0.070595797
34609_10 11 82917635 8.78E-05 73.80242973 18.81773224 0.070595797
36593_11 12 58430970 8.78E-05 147.6048595 37.63546448 0.070595797
36593_40 12 58430999 8.78E-05 147.6048595 37.63546448 0.070595797
4897_78 2 121947664 8.78E-05 147.6048595 37.63546448 0.070595797
49697_30 16 43307480 8.78E-05 147.6048595 37.63546448 0.070595797
58078_72 19 1797536 8.78E-05 147.6048595 37.63546448 0.070595797
58849_24 19 2803512 8.78E-05 147.6048595 37.63546448 0.070595797
59026_18 19 3237727 8.78E-05 147.6048595 37.63546448 0.070595797
60056_15 19 44952068 8.78E-05 147.6048595 37.63546448 0.070595797
61133_80 20 20204623 8.78E-05 147.6048595 37.63546448 0.070595797
61226_26 20 22061367 8.78E-05 147.6048595 37.63546448 0.070595797
66399_13 22 27823476 8.78E-05 147.6048595 37.63546448 0.070595797
6683_71 2 95522618 8.78E-05 147.6048595 37.63546448 0.070595797
68124_61 23 23312358 8.78E-05 147.6048595 37.63546448 0.070595797
68725_27 23 32895051 8.78E-05 147.6048595 37.63546448 0.070595797
68725_48 23 32895030 8.78E-05 147.6048595 37.63546448 0.070595797
69340_70 24 16246498 8.78E-05 147.6048595 37.63546448 0.070595797
69340_86 24 16246482 8.78E-05 147.6048595 37.63546448 0.070595797
70554_15 25 2812162 8.78E-05 147.6048595 37.63546448 0.070595797
70604_64 25 29272275 8.78E-05 147.6048595 37.63546448 0.070595797
70604_72 25 29272283 8.78E-05 147.6048595 37.63546448 0.070595797
70606_47 25 29299750 8.78E-05 147.6048595 37.63546448 0.070595797
70611_18 25 29409865 8.78E-05 147.6048595 37.63546448 0.070595797
70616_65 25 29477517 8.78E-05 147.6048595 37.63546448 0.070595797
70617_37 25 29486369 8.78E-05 147.6048595 37.63546448 0.070595797
70621_37 25 29533416 8.78E-05 147.6048595 37.63546448 0.070595797
72372_46 26 1837708 8.78E-05 147.6048595 37.63546448 0.070595797
73059_61 26 27742159 8.78E-05 73.80242973 18.81773224 0.070595797
75421_60 28 10578630 8.78E-05 147.6048595 37.63546448 0.070595797
76142_17 28 6462287 8.78E-05 147.6048595 37.63546448 0.070595797
77818_53 30 18915766 8.78E-05 147.6048595 37.63546448 0.070595797
81336_59 32 230582 8.78E-05 147.6048595 37.63546448 0.070595797
84081_54 33 6469430 8.78E-05 147.6048595 37.63546448 0.070595797
96792_91 4 53749956 8.78E-05 147.6048595 37.63546448 0.070595797
99001_39 6 91232606 8.78E-05 147.6048595 37.63546448 0.070595797
99001_41 6 91232604 8.78E-05 147.6048595 37.63546448 0.070595797







99001_65 6 91232580 8.78E-05 147.6048595 37.63546448 0.070595797
31711_25 11 22260198 9.18E-05 3.601049694 0.920672205 0.071714731
31711_44 11 22260217 9.18E-05 3.601049694 0.920672205 0.071714731
31711_76 11 22260249 9.18E-05 3.601049694 0.920672205 0.071714731
31711_86 11 22260259 9.18E-05 3.601049694 0.920672205 0.071714731
25407_22 9 13642210 0.000103001 3.546232786 0.913174724 0.076482823
75031_56 27 4273152 0.000103519 -13.03769634 3.358332745 0.076482823
105108_68 13 44647227 0.0001109 -40.18 10.39474275 0.076482823
105437_22 13 9050259 0.0001109 -40.18 10.39474275 0.076482823
148134_68 17 2587074 0.0001109 -40.18 10.39474275 0.076482823
15707_39 5 92600307 0.0001109 -40.18 10.39474275 0.076482823
16684_15 5 97329545 0.0001109 -40.18 10.39474275 0.076482823
22446_42 7 83006915 0.0001109 -40.18 10.39474275 0.076482823
22908_69 7 86007410 0.0001109 -40.18 10.39474275 0.076482823
22916_18 7 86030743 0.0001109 -40.18 10.39474275 0.076482823
23023_90 7 86459359 0.0001109 -40.18 10.39474275 0.076482823
35566_89 12 14779076 0.0001109 -40.18 10.39474275 0.076482823
38685_29 13 12770694 0.0001109 -40.18 10.39474275 0.076482823
39339_42 13 18420078 0.0001109 -40.18 10.39474275 0.076482823
40207_28 13 28587340 0.0001109 -40.18 10.39474275 0.076482823
42394_15 13 8748123 0.0001109 -40.18 10.39474275 0.076482823
42623_74 14 12783233 0.0001109 -20.09 5.197371377 0.076482823
79062_38 31 12919751 0.0001109 -40.18 10.39474275 0.076482823
8837_26 3 45326924 0.0001109 -40.18 10.39474275 0.076482823
82233_82 32 625797 0.000116528 -33.41666667 8.672181431 0.079871162
127385_39 5 73877642 0.000117603 61.66918413 16.01352219 0.080116462
79172_13 31 14169096 0.00012044 63.21098036 16.43880425 0.081551412
110358_10 19 43884181 0.000128437 -15.27192982 3.988036125 0.085925246
112264_38 22 3479140 0.000128437 -15.27192982 3.988036125 0.085925246
53052_79 17 31131176 0.000129989 -5.166665509 1.350240244 0.085987161
29880_61 10 3579814 0.000130069 87.4876112 22.86464034 0.085987161
153591_7 20 5788044 0.000139029 -21.98170732 5.769644742 0.091369907
5459_7 2 21281925 0.000141546 77.20195379 20.28719863 0.092479806
141357_76 13 33524311 0.000144613 43.7847629 11.52187536 0.093712372
59595_42 19 42118013 0.00014511 -15.61111111 4.108952136 0.093712372
86568_60 35 23506862 0.000148414 -3.971238938 1.046795903 0.09504903
111358_63 21 2020748 0.000148881 49.99067609 13.17996772 0.09504903
21775_61 7 68910611 0.00015224 -4.292745457 1.13343181 0.096640996
116246_71 32 20190978 0.000153758 -5.393797019 1.425075808 0.097053708
38715_9 13 12937053 0.000156122 40.05003549 10.59209881 0.097992048
62615_16 20 5746481 0.000166889 -17.73790323 4.711899298 0.098290528
62615_16 20 5746481 0.000166889 -17.73790323 4.711899298 0.098290528
62621_11 20 5815981 0.000166889 -17.73790323 4.711899298 0.098290528
59609_65 19 42166310 0.000167828 -18.25641026 4.851443921 0.098290528
111625_85 21 29971234 0.000168477 92.0539808 24.4686218 0.098290528
117567_73 35 11589395 0.000168477 92.0539808 24.4686218 0.098290528
49308_60 16 37428404 0.000168477 92.0539808 24.4686218 0.098290528
84712_59 34 17615157 0.000168477 92.0539808 24.4686218 0.098290528
84712_76 34 17615140 0.000168477 92.0539808 24.4686218 0.098290528
84716_28 34 17644716 0.000168477 92.0539808 24.4686218 0.098290528
9385_70 3 66424822 0.000168477 46.0269904 12.2343109 0.098290528
107371_57 16 38119791 0.000169794 103.7392582 27.58893907 0.098290528
146179_31 16 37840852 0.000169794 103.7392582 27.58893907 0.098290528
15631_24 5 92016813 0.000169794 103.7392582 27.58893907 0.098290528
34447_68 11 81918150 0.000169794 103.7392582 27.58893907 0.098290528
45801_76 15 2764397 0.000169794 103.7392582 27.58893907 0.098290528
8182_70 3 23158201 0.000170702 -18.83599089 5.011116006 0.098306707







Breed Age flank feature class assembly genomic_accession
Marecha 4 GGCCTACCGAAAAGGGGGGTACACCCACCTTGAAACCAGGAGGGTATGTCCGTGCCAACATGAAGGGAATYGCCC[G/A]CAAAGTGAAACAGAGAGGCCAACGATGACAACGACTGCAGTCATTCACCATGGGACATAGCAAGAGAAAGCAATT
Marecha 2 ccttttgacacgTTCCTATCGTTCTTCaagcacttccttattttctggcaaaaaaaacaaaaacaaaaaaagaca[C/G]tcCCAGCTCATCCTTTGCTTCCTCTGCTGCAGCCTGAAATGTGGCATTTTCCCCAAAAGCCTCCCTCGAGGGGCGgene protein_coding GCF_000803125.2 NC_044531.1
Lassi WeaningWt GAGCTGGGTGCRTGTCTGTGCTCCAGGGGTACCTGGGCCTGTTGTAGGTCCTCTTCCCCAGCACACAGCCACCTC[G/A]CTTACACCCAGTCTCCTGCAGTGCGTCCTGTGCTAGAACCTTCCAACCTTGGCAGCTGTGAAACCGTTGGTACTTgene protein_coding GCF_000803125.2 NC_044528.1
Lassi 2 TGAGGGCCCTCGGGGCACCCGGGTAGAAGTGACAATGGAAGGTGGCTATGACATCCTGCATGATGTGTCCTGTGC[G/A]CTAAGGCAGCCCATTCGCTCGCTGTATCGGACCCACGTTATCCGACGGTTCTGGAACACGCTGCAGAGGTGAGCGgene protein_coding GCF_000803125.2 NC_044523.1
Lassi 2 GCTTGGACAAGCTGTGTGTGACCGGAGCTCAGGGACGCTGACCTGCCCCGTCCTgtctgtcctcagggagcagcC[T/C]GTAGAGAGGCGCCCTTGACGGCAATGACCGCCGTTCGGCTGCAGCAGACTGGGCCCACGTGACCAGTCACGATTC
Marecha 4 GCCCGGTGTCATATGGTGAGTGAGTTGTGGAATAAGGTCTGTCTGKCTGAATAATGGTGTTGGCAATTGAGGGCT[T/C]CAACTCCAGAGTTAGGCAGAGGTGGGTCACGTCCTGGTTCTGCAGCTGGCTCTTCCTGAGCCCCACTCACCTCAGgene protein_coding GCF_000803125.2 NC_044512.1
Marecha 4 TGAGGAGACCAGAGGGCCACATGGGGTAAGGTGTTTCTCCCAAAGTCTGATGTTTTCTGGGGAGATGAGGGAGGA[T/G]CTCTCAGTAACTCTTCCCTGCAGGCATCCATGCTGTGAGACCTGGGTAAAGTGGCTCAATTTCTCTGGAAAGGAAgene protein_coding GCF_000803125.2 NC_044523.1
Marecha 4 GGAAATGATTTGAGGACAGTTGTGAATAGGTGTGAACACTAGAAAAATCACCGGGAAAGGACTAAATATTTGAGC[C/T]TTAGTGGTCCCAGAataccttctttctctctgcGCAGCATTATAATGACCGTGACCAAGGTTTGAGAATTAGCCTgene protein_coding GCF_000803125.2 NC_044512.1
Lassi BirthWt TTCTTCTTTAGCATCTTTCGTAGTTAGCCCTTCTTAGTTCCACGGCTGCAGGTTTTATCATCTGGATAATGAAAT[C/T]GCCCACCCCGCCCTGCATCCAGCATCTCTCTTCTTTTGTTCCTTCCCTGCTAAGGCTGGGAAGCCCCTGCCTCCAgene protein_coding GCF_000803125.2 NC_044544.1
Lassi 2 CTGCAGATTCCTTGGACCCCTTTGAGAATCTCGGAGAGCTATGAACTCTCACCTCCAAGAAGGCACATCCCACAA[A/G]CATGGTAAATACACTACCGGGGTAGAGAGGCCTCTGCAGCCATCCAGGGACCCCAGGTTAGAAGCCTCTTCCACA
Lassi 1 TGAGGGCCCTCGGGGCACCCGGGTAGAAGTGACAATGGAAGGTGGCTATGACATCCTGCATGATGTGTCCTGTGC[G/A]CTAAGGCAGCCCATTCGCTCGCTGTATCGGACCCACGTTATCCGACGGTTCTGGAACACGCTGCAGAGGTGAGCGgene protein_coding GCF_000803125.2 NC_044523.1
Marecha 4 GAATATCCGGGTCTTTGATTCAATGAATCCATCTCTCCCACATTTCAAGGGCTTGGAGAGGGAACAGAGAGACAC[G/A]CCTTCAATTTTCTACATGGTTAATTGTTTATCAGGCAGGTTGACACCGCAGTGGCTCACTGGGTGGAAGGTCTCT
Marecha 4 CCTCCATGCGGTAGTCTGCTTTGCCCATGTGTCAAACAAGCCCRGACTTTGAATGTTCACCTTGACAGGGAAAAG[C/T]GGGAACAGGACACATGgataaggagaaatgaaaacttgggCYCATTTTCTCTCTGCAGGTTCCAGGATGATGGAG
Marecha 4 taaagaaattctcCAAAGAGGGCCAAAACAGTCAATTCTAGGAGAGTCTCAAAAATATTCTGAGCAATTGGCCAA[T/C]GAGCCGCACTGCCTCCTAGGATGACTGCACTGCAGGGCGCGACGCGGACCGGGAGCTGTACGGCCTGTCACGTTAgene protein_coding GCF_000803125.2 NC_044540.1
Marecha 4 CCCCAGGGTGTGCGGCCAGCTGCAGAACTTCAGTCCCRCTCATGGACTTGGTGAGGACACGGCTCCCAACAAGTC[A/G]CGGTTCCCCTCTCGACAYTCAGCAAGATCTGACGACCACGCTTCACGTTTGTCAGGGGACAGCATGGTCACCTGTgene protein_coding GCF_000803125.2 NC_044511.1
Marecha 4 TCAATTCCTTTTTCCCGGCTCGCTCCACTGTCTGCCAACAGGTTAGTTTtcacaacaaaaacaacccaaaagatA[T/C]GCTCAACTGAGGGACAATTAAAGGCTTCTGGCAGKGTTTGTAAAAATAGCTGCAGCAATTAGCYACTCTCAACAAgene protein_coding GCF_000803125.2 NC_044511.1
Marecha 4 GATCCCCCATCAGAGATGAGGAAAGTGGTGGAAGCTGAACACAAGGGGTCATGAATCACAGTGTGCACCCCATGC[G/A]AGTGAGCTTCTGGGCAGTAGGAGGTCAGCCGGGGCCAGAGATTAGAGAGCTCCTCTGTCTCACCCTGGGCTCAACgene protein_coding GCF_000803125.2 NC_044528.1
Marecha 4 TGCAGAAACGTGGCGCCTGCGGAGAAGTCCGCAACCGACCGCGTGGCATTAGACGTGACTTTGTGCTGGTGACCG[A/C]GACGCCGGGCAAGCTCGTGTGACGGTGCCTTGCTTCCGCTTTCACAGGTAAAGGGCCAAGTTTTAGGTGGAGCTT
Marecha 4 TTCTGGTGGTCTGTGTCTGCaccgggctggggctggggcagcggcAGCTCTCGGGTTCTGCTTTGGTTTATTACA[C/T]GTGGCTGCTGAGCACGTGGAGTGTGGCCAGTGCAGCTGAGGAAATGGGCAGTGAACTGCAgttaattgaaataaa
Marecha 4 AAAggatccccaccccctcccgaCTGCAGAGTTCAGGCCCAGAATGGGTCCTCCCCAGCAGGGGGCAGTGTGGGT[G/A]AGAGAGACGCCATGAGCCGTGGGAACCGGGCAGTGAGGTGCTGGTTCAGGACTGGCCCCTGTGGCGACAGGTTAT
Marecha 4 ACGCACTGTGCAGCGTGTTTCATGAATGCTGCAGGGTTGACACCACGTTCTTCTGTCACTGAATTGCCCTGTGAT[C/G]AAGCTGCCAATTCCGTGAGAGCCCCTCATCACGCAGTTCCACGGTCAGATGGGTTCTGAGTCGTCGTTGACGCCG
Marecha 4 CCCCGTAGGTGAGCGGGGACCGGCGCACCTTGATGACCGCAGGGTCCAGGCCGAAGAGGMCGGCGCCCTTGAGGA[T/G]GGKGAGGCCCACGTCCTGGGGGATGATGATGCGGCACTTGTCGCCAAAGGCAGCCTGCACCGCCTGCTGCAGGAGgene protein_coding GCF_000803125.2 NC_044521.1
Marecha 4 GCCAGAAGTGGTGGCATCCACTGTAAACTYAGTTYCCCYTWTYCCCCCYCCCCYACYTCCCYARACCMRAGAARA[G/A]ACATTYCAACCCTGTTGGAAACCCGGGCCCCTGCTTCTTACCAGAGCGCACCACCACTTGGCGTGTGGAATCTCCgene protein_coding GCF_000803125.2 NC_044516.1
Marecha 4 ACGCTTGCTGGGGAGAGCGCCAAGCCCTCCTCCAGGACAGGctgaccMcagcccccMcccccSacMgGCMGGCCC[A/C]RGCCTCGGGCTCCCCTCTGCATTCACACCTACGAAGCCGGACGCTCTGCCCGACGACAGCCTCAAACACCTGAGg
Marecha 4 ACTACCCAAATTATTGCTGTACACCACCTGCAGAGCCAAGGCAACACGAGCaaggccccccMccccMtcctctgc[A/C]CCSTGGCCMCTGCTCCAGCCATTCMACTACGCCCTGGTCTCAGAGAAGATGAAAACGTCACTGGCCGGTTTTTAAgene protein_coding GCF_000803125.2 NC_044525.1
Marecha 4 ATGGTTGGTCATCTTCCTCCTGCAGTGAGGACCCTCTGTCCCTTATTACAGTTGTCCTCCTACCACCCCCSCCCC[A/C]TCCCMGGACAAGGACCCCMGGGGRATTAGAGGCTTTCTGGCTGCCACACTGTACCCTAGACACAGGAGGTACTCAgene protein_coding GCF_000803125.2 NC_044531.1
Marecha 4 CCCACCTGCACAACTCTCCATCCTGGAAAACTGCAGCTGTCTCCATTAGACGTGGACTCGGCACCCSCCCCCMCC[A/C]GCCYTKGCMCCTKCCcYtccMttttYtKtYtcYKtKtctKacYTYTYTAGGTGCCCGGTGTAAGTGCAGTCTTGCgene protein_coding GCF_000803125.2 NC_044531.1
Marecha 4 AAAACTGCAGCTGTCTCCATTAGACGTGGACTCGGCACCCSCCCCCMCCMGCCYTKGCMCCTKCCcYtccMtttt[C/T]tKtYtcYKtKtctKacYTYTYTAGGTGCCCGGTGTAAGTGCAGTCTTGCAGGGTTTGTCCATTTGTGaccggcttgene protein_coding GCF_000803125.2 NC_044531.1
Marecha 4 GCTAACACTGAGAATGCAGGGGTCCACAGCAGAACCCCATCCCGGGACGCTGGAGCCCAGTGRGGGAGAKGMRGG[A/G]GGMCCMRGGYTATTSgacKgggKgggggKgggcagcaaaAGCCTTGCTGGGAGAGAGCAGGTGCTGGAGCCCCTGgene protein_coding GCF_000803125.2 NC_044537.1
Marecha 4 GGAAACCACCCCCAGATCTGGAAGAAMATGAAGCAGGGATATGAAAGGTAGAAAAAGGAKGGGAGGGGGTAAGAC[T/G]GSAAGCAGGAGGGGTGGTTAGAGGCTGCTGCAGTAAGCCTGGTCAGAAACAACAGCAGCCTGAACTCCCCGATGA
Marecha 4 GCCGCGAGTCCGGCGGCGGCGCTGGCAGGGGTCCCCTGCAGAGGCGGCCCTtccccccSccccactccctGCAAG[G/C]CCCSTCGGCTCCTKCCSTTTCCCMCGTCCTCSCTAGAGKCGGTCAGAAGTCTGTCTCTGACCTAGACGGTGGCCTgene protein_coding GCF_000803125.2 NC_044545.1
Lassi 2 AACTATTGGTATTTAAGCAAGCAGGTGGGTGAGTCTGCAGTTGTGTttggctttcagcttttctccagGTGCAAG[A/T]GYCTGTGTTCAGAAAGAGGTTTGCAAGGAATTGGTGGTCTGAATAAACAGGCCCCCAAAGATGTTCATGTCCTCA
Marecha 2 TCTGGAAAAAACTGCTTCCCGGACTCATTTCATTAAAACATCTCAGTCCTTGggtttgaagttatttttaaagag[G/A]tgatGTTGTGGTTGGAGAACTATTTCACGTACTAACCGTATTTCTCTGTGCAGGCCTGGTCTGCAGGGTTGGCAA
Marecha 2 AAGGCTGTTTCATGCCCTGCTCCCCGGACCAGGGACTCCCATGCAGTACAGGGGTGCCGAGGGGTGAGACCCACA[C/T]GGCCCACGAAGCGGCAGGAAGGCCGAGCACGGGACTTACTCTGCAGCAGCTCACTGGTCAGGTTCAAGGTTTCCTgene protein_coding GCF_000803125.2 NC_044516.1
Marecha 2 CTCTGTACAGAGTGAAAGGAGGCCTCAGCTAATCAACAAAGAAATGTTCTAGCCATCTTTCAACTTTCAGATTTC[G/A]GAAGAGCTTGGATCAACTCACAGCGGGATGTTTTTCCCCTGGCCGTGGACAGCTTCCCTCCGCTGCAGGCCCTCC
Marecha 4 GGGGAGTGTTCCCTTCTCGGACATCACCTGAGGTCAGTCCTAGGAGAGGCCAGGGGACTGCAGCTCAGACTGTGC[G/T]GGGGGCAAAGGAGGCAMTGGCTTGTCCTGRGCAGGGGTGCAGCTCAGCAGGGGAAGCRGGACGTGTGTGAGCGTG
Marecha 4 TGCAGCTCAGACTGTGCKGGGGGCAAAGGAGGCAMTGGCTTGTCCTGRGCAGGGGTGCAGCTCAGCAGGGGAAGC[G/A]GGACGTGTGTGAGCGTGGGGGAGCGGGGGGAGAGGAGGATAAACCCACCCGGGAATGTAAGACACGAGCAGCCTC
Marecha 4 AACAAGTGTGCACAGGATTGCACTGGGCTGACCTGCAGGCAGGACCTCCCCCGCCAAGCACAGGTGTGCAAGGGC[G/A]CCGCGCTGGGAAAGGGTGTCMKTGTCCAGGGTCAGTGCCCTGTGGTCCGTGTCTATGGTCAGTGTCCAAGTCAGTgene protein_coding GCF_000803125.2 NC_044543.1
Marecha 4 ACTGGGCTGACCTGCAGGCAGGACCTCCCCCGCCAAGCACAGGTGTGCAAGGGCRCCGCGCTGGGAAAGGGTGTC[C/A]KTGTCCAGGGTCAGTGCCCTGTGGTCCGTGTCTATGGTCAGTGTCCAAGTCAGTGTCAGGGTCAGAGTCCAGGTCgene protein_coding GCF_000803125.2 NC_044543.1
Marecha 4 GGAGACCCCCACGAGCCCTGCCCTGCAGGATATCCCCCAGGCCCCTGGCGACCCCTGCTCGGGCTGGGACTCCGA[C/T]ACTCCTTCCAGTGGATCTTGTGCCACGGTGTCACCCGATCaggtcaaagaaataaaaactgaaggcAAACGGACTgene protein_coding GCF_000803125.2 NC_044523.1
Marecha 4 GCAGAGTGCACTctgcagccagccagcctgcACATTCTCAGTACAACCAGCRGGTTCAGACAAAGTCCATGTGAT[T/G]AGAGCTGAGCACGTGACACCAGAGCCGGCTGGCCTCCGGTGCTCCCCTAACTCGAAGGGCTAGGACCCCTGTGAG
Marecha 4 GCAGCCAAGACCAGATGAAGCCGCCCAGCCAAGGCTGCTGCCCCAGGTAGCTGCAAGGTACTGCCCTTGCCTGAC[G/T]GGGAGGGGGTGCAGGCAGGGGAGTGAAGCGGGCCCCAGCACCGTTTCAGAACAGAGCTTCCAGCGCGAGCTCTGGgene protein_coding GCF_000803125.2 NC_044543.1
Marecha 4 CTCAGAGGCCAGCATGCTACCTGGGCTCTCCTGGAGCCAACCCCTTTCAGGATGACCTCAGCTGCAGGACACCAA[C/G]CCTTCTTCCCAGGAGAGGCCACCTCCCCAGGCAGGTCCCAGCAGCCAgactYcttcctttctccccactgcATGG
Marecha 4 TGACCTCAGCTGCAGGACACCAASCCTTCTTCCCAGGAGAGGCCACCTCCCCAGGCAGGTCCCAGCAGCCAgact[C/T]cttcctttctccccactgcATGGTCCTCTCCGGCTCTTGGCAGCTTCCCAGCTGCTCAAGCTGAGCACGGTCCTC
Marecha 4 ACTGCAGGACCCCTTGGAGGTGAGCCCTGCACTCAGGCCGACCCCTCAGTTGGTGAACAGCAGACCTCAGCCTAG[C/A]GGGAMTTCagggtgggggggtgtgtgtctgtgctgaggACCAGggcccagccctctgccctgcGCTTGGCTCAGGgene protein_coding GCF_000803125.2 NC_044519.1
Marecha 4 GAAaggagtggggtgagggggaCTCAACTTTTTCAATGAATGTGGCCCCCTTAACCAAGCAGTTgccagggggag[G/A]gaagaaaagccagAGGCAAGGGGAAGGCTGCTCTGTCTCTCCACCACCGGGAGGTTTATGGTGTCCCCATAATTCgene protein_coding GCF_000803125.2 NC_044522.1
Marecha 4 GAAaggagtggggtgagggggaCTCAACTTTTTCAATGAATGTGGCCCCCTTAACCAAGCAGTTgccagggggag[G/A]gaagaaaagccagAGGCAAGGGGAAGGCTGCTCTGTCTCTCCACCACCGGGAGGTTTATGGTGTCCCCATAATTCgene protein_coding GCF_000803125.2 NC_044522.1
Marecha 4 CCCTCCCGTCGGAGAACGCCTGGCAGCGGCGCCGGGAGGCCCCTTCTCTGCCGCCCCACAGAGCCTGCAGCACGT[C/A]GGGCGGYTGGAGGACAGGGTCCTGCGGGGACTCAGAACCAGCCCCCAGGTAGCAGTGCTTTGAGACCATGTGTGG
Marecha 4 AGGAGTAGTGGTAAGCTGGGTTGAGTGAGGTTGAGAWTTCAgctaagaaaaagcaaaatagtgaCCACAGAATTT[G/T]GGTTGCTTATTGGTCACCTTGACAGGAGCCATCTCTGCAGAGTGGAGAAAAGGAGGCCTGAATGGACTGGGTTAA
Marecha 4 ACTACGCACTCCTGCAGGCCAGCTCTGCCACATCCCAGGGGGGCCCTAACTGCACCGGAGGCAGCATCAGACTCC[G/A]TctgcctccaggcccagggcccgCGTGTTGATATTTACACCTGGACTGCCTTCCCCTTCCACAGAGCCTGCAGCC
Marecha 4 AATCAACATCTCTCCAGGCAGTAGCTTTTGGAGTCAACTTACTTTTTCCAaaatctgcttcctcctcctcaggga[T/C]GTGTCACCAGGTGGCTTCTCTCCCTTTAAGTATTGCTTTCTCGAATGCCACCTGGACATCCGGCCAGGACACTGG
Marecha 4 ACACGTCAAATCCCACGCCTCGTTCTGCAGAAGTTGACCTCTATGAGGCAGTACTGGCCTCTGAGCTCAGGGTCT[C/T]CTGCCATGTGATGGCTCTGTCACTTGCYTTGGCTCTGATTGGGCAAAGAGGGAAATAGACGTGTTGGTGCCGGGA
Marecha 4 AGAAGTTGACCTCTATGAGGCAGTACTGGCCTCTGAGCTCAGGGTCTYCTGCCATGTGATGGCTCTGTCACTTGC[C/T]TTGGCTCTGATTGGGCAAAGAGGGAAATAGACGTGTTGGTGCCGGGATTTGATGTCCACGAACCAGAACAGGAAG
Marecha 4 ACGTGACAGGCGGGGAGGGGCGGTCCTGGGTGCCGGTTCTTCGCTGCMCTCCTCAGGCCCCAGCGGCCCTTCGGG[A/C]CCGCCTCCGCGCCCGCCTCCGCGCCGCGTGGCCGTTGCTGCAGCAAACTGGCTGGGCGTCCCCCGTCCATCTGCT
Marecha 4 GTTCCCACTCGCCAGGCAGTCGGAGCCCACGTGACAGGCGGGGAGGGGCGGTCCTGGGTGCCGGTTCTTCGCTGC[A/C]CTCCTCAGGCCCCAGCGGCCCTTCGGGMCCGCCTCCGCGCCCGCCTCCGCGCCGCGTGGCCGTTGCTGCAGCAAA
Marecha 4 CCTCAATGGCCTGGCTAGCCTGGTGATGCTCTGTCGCTACCGTGCCTCCGTGCCAGCCTCCTCCCCTATGTACCC[C/A]ACCTGCGTGGCCTTCGCTTGGGTAGGTAACCTGCAGGATTCCTGCTCTGCACCCTCATCTAGGAAGGAGGAACTCgene protein_coding GCF_000803125.2 NC_044526.1
Marecha 4 ggggcgcCAGCACCAAGGCCTCCAAGAGCGTTAGAACTCGTGGTCCAAAGCCCTGTCAAGGCTGCAGAGTTAAGg[G/A]ggctcctgcctcccagcttgcCTGGGAGTTGGCCTGGAGCGGGTGGGGCACCCATTCCAGAAAGGTAGACCAGAA
Marecha 4 gggctggcagggctgggtgggggtaTGACGGTGGCAGCAGGAATAAGAATGATGAGAAAACCATGAAGCAGGGCA[T/G]CTCCAGTTTGCCGGGCCCCTGCTCCAGCCAGTCACAGATGCTTTAGAAACATTAACATATTCCACAGCCCGAGGGgene protein_coding GCF_000803125.2 NC_044527.1
Marecha 4 CACAGAGTGCTGTCCACCGGGATCTGTCGGTCTCAGCCCTGGAAGCTGACCCCGCCCTGGCTTAAAGCTGCCAGC[A/G]GGGGCCCAAACCCACCGTGCTGCCAGACGCCCAGAGTCAGGCTGCAGAGGCCGGCTTGGACGTCACAGGCGATGGgene protein_coding GCF_000803125.2 NC_044528.1
Marecha 4 GGGAGACCCAGGCCACCTTGGGGTTCCCAGGGGACAAGGGATGCGTCACACCCTCCTGTAGGTGGGCCAATGGAG[G/A]GGGCAGGAGACATTTACCTTCCCCCCGAGCAGCCCAGGGAACCTGCAGTTTGGGGCAGGAGGTGGCCTGAATTCCgene protein_coding GCF_000803125.2 NC_044528.1
Marecha 4 CAGGTCTATTATAGGAAAGGTGTGCTGGCCCCTGGGGTCAATAACCTGGTCCCTGTTTTCAGTGACCATCTCCCC[A/T]GTCACCTGTGGACTCCATGATGGCCAGATCTGTCCCGTTCACCACTGCATCTGCAGCACCTAAAACAACGCCTGCgene protein_coding GCF_000803125.2 NC_044528.1
Marecha 4 gagctgggtatttctcaaaaaagaaaaatgatgaattaaataaaagttaattttgagAGGCATAGTCTGCAGGCT[C/T]CATGGCTTAGTTGGTTAAAGCACCTGTCTTGTAaacaggagatcctgggttcaaatcccagtggGGCCTGGTTCTgene tRNA GCF_000803125.2 NC_044530.1
Marecha 4 AAGCTGCCGCAGATGGCgttacttcattcttttcagtCCTACCTGTTTAACTGCAGGGGCACAACAGGTGCTAGA[T/C]ACRTCTTYCTGACACCCCCGTTTTCATGGATCCTGGCTCGTGGGGACCTTGCTCCCAGGCTGTTCCCGCGGGGCCgene lncRNA GCF_000803125.2 NC_044541.1
Marecha 4 CTGCCGCAGATGGCgttacttcattcttttcagtCCTACCTGTTTAACTGCAGGGGCACAACAGGTGCTAGAYAC[G/A]TCTTYCTGACACCCCCGTTTTCATGGATCCTGGCTCGTGGGGACCTTGCTCCCAGGCTGTTCCCGCGGGGCCAGTgene lncRNA GCF_000803125.2 NC_044541.1
Marecha 4 GCAGATGGCgttacttcattcttttcagtCCTACCTGTTTAACTGCAGGGGCACAACAGGTGCTAGAYACRTCTT[C/T]CTGACACCCCCGTTTTCATGGATCCTGGCTCGTGGGGACCTTGCTCCCAGGCTGTTCCCGCGGGGCCAGTGCTCCgene lncRNA GCF_000803125.2 NC_044541.1
Marecha 4 CAATTTGTCCGTAAAGAAGagataatttttctctaatttacaCAAAGTTCCTTGCATACCTGCAGGGGCCCTGCC[A/G]ATGCACTGCTTTCTGGATGAAGGCTGAGAAAATCACAAGGTCTCAGGAGCCTCGCCATCCAAacaaggagaggtg
Lassi WeaningWt GTGGCAGAGCAGAGCAAACCCATGCCAGGTGTGGCCCCGCGCTGACAGGTCACTGCACCCTGGGGGCCAGCGTAG[C/T]CAGCTGCAGGCCggccctggagcaggaggaaggggcaggcgCTCCCCTGCGTCTGGGGAAATGGGCCCTCAGCCCgene protein_coding GCF_000803125.2 NC_044513.1







Marecha 4 cttataatttaataaaagataaagtaaGGGCCCCAAATGGAGTAGGGTCCTTTCTCTGCAGTGCAGAGGAGATAG[T/C]CTGGAGGCCATGTGAAGGGGAGATCTGGGAGGACttccaggaggagctgggagagggatgTGGCTACAGGTAGGG
Marecha 4 GCAATCagccctcccccatctctgtccGCTGCACGTGGTGGAGCGCTGCCTGCCCCTGACACTCTGGCAGATGCA[T/C]GTGTGCTCCCCTCACTCTGCCCGAGGGCCTTCCCCCTACCCAAGGCAGGCTGCAGTCCATCGCTGTCAGTGGATGgene lncRNA GCF_000803125.2 NC_044511.1
Lassi 1 AAATTCAGCAAACTTCAAAAGCCACACTTTTCCTGCATCCGGGCCTGCCTTGTTGGGGTGGAAAAAGGAGGTAAA[G/A]CCAAATCTTGGAGACTCTGAAGGTGAAGAGCTGATCTAAGAAATGTGAGGCAGTGGCTGCAGAAGGAATGCTGAGgene protein_coding GCF_000803125.2 NC_044520.1
Lassi 1 CTGCAGATTCCTTGGACCCCTTTGAGAATCTCGGAGAGCTATGAACTCTCACCTCCAAGAAGGCACATCCCACAA[A/G]CATGGTAAATACACTACCGGGGTAGAGAGGCCTCTGCAGCCATCCAGGGACCCCAGGTTAGAAGCCTCTTCCACA
Marecha 4 TACAGATGATTAGTTCAAGTATCCATAAAAGGAATCTGCAGCAATGTCAAGCGTTCATGGGAGAGGGAGATAATT[T/C]TAGAAGGTGAGTTATCAGGAGCCACAGAGAAATGAATTGATTCACTTCAACTCACTGTGCATTGTGTTCAGTCCC
Marecha 4 CTGGGAGCCGTACCAGCAGTGAGGCAGGCCGTGACGCAGTAGCCTTGCCTGCGGCCGGCCCGCGTCAGGCCGCCC[T/C]GCACGCCAGCGCGGTTCCCGCTCGGCCGTGGCTCTGCACCGCGCACCGAACGGCTCTGGCTGCGACGACTGCTCG
Marecha 4 CCCAGCAGCATGGGCTCTGGTCAATTCARTTCTCAGACCACACAGGCCTGGGCTGTGCCTTCCCAGGAGGGAAGC[G/A]GTGCGGGGGCTGgtccagcctgcagcccaggtCCCTGCAAGGAGGCTGGGATGCAGATGCACACATTCTCCACGG
Marecha 4 AGCCTCAGAGGCTCTGCATGGGATGCTTTACAGATTAGATCCGGAAGCCCAGCAGCATGGGCTCTGGTCAATTCA[G/A]TTCTCAGACCACACAGGCCTGGGCTGTGCCTTCCCAGGAGGGAAGCRGTGCGGGGGCTGgtccagcctgcagccc
Lassi WeaningWt AGGGGTCCTCTGAAACCGGGCAGGGTGCTATCCTGCCACACTCACTTCCCACCTCTGACCGTGCAAGGCAGGACG[C/T]GCAGGGCCTGGCCCATCATGACTGATCTGCAGGTGAGGAAGGGCCTGTGAATGGCTGGGCAACTGGGAAGGCAGA
Lassi 2 gacccctctccccactgcaccCCCAACCTGGCTCCGCGCCTCTTTGGGCCGGGGGCCGGGGCTGGGCACTGGGCA[T/G]TGTGGGCCTGGAGGGGGAAAAGGTTCAGGAGAAGGCTTGAAGGGGATTTTTGCACTGAARGTCACGATGTCCTGC
Lassi 2 ACATGGCTRCCCCAGGGGGTCCTCTGCAAGCATCAGTCAGGTCCTGTAATCCCTGCGCTCACAACCACTCCCTGT[A/C]GTCCACCCCAACACCTAGAAAGCAATCTTGACCTTTGTCTTAAATGCTCTGACTCGGGCAGCCGTGTGTACAGCA
Lassi 2 GAGCGTGGCAAGTAGCCCACACCGGAGGGGTTTGTCAGGGCATCCACATCAAGAAAGGACTTTTTCAGCATCTTA[G/A]aagcccttcccctgcctcttctGAGAACTGCCCTCCCCAAGGTAACCACGAGCCTGCAGGCCTGCTCTGCCTGTGgene protein_coding GCF_000803125.2 NC_044528.1
Lassi 2 ATCAAGTGAGGTCATTCAGAGCTGTCCCTGCAGATRTGGCCACACTGCTCCACCCTGCCCCCCCTAGAATTCAGG[C/T]GCCCAGACCCAGCAAGGCTTGATTTTAGCATCGTGTGAACTAACGTGGCGTGAACTGTTCCATGAAAGACCCTCA
Lassi 2 CAGTGTATATTCCTGTAGGCTGTAGTTTCCAAAGTCACAAATCAAGTGAGGTCATTCAGAGCTGTCCCTGCAGAT[G/A]TGGCCACACTGCTCCACCCTGCCCCCCCTAGAATTCAGGYGCCCAGACCCAGCAAGGCTTGATTTTAGCATCGTG
Lassi BirthWt GCAGGCCACCAGGGCTTTCAGGCTCCGGTCCAGAGCGCTAGCCCACCGCAGAGCGATCTGCCTCGTCGTRTGGGC[G/A]GTGTCCGTCCTCATCTCCAGCCCGACGTTCACGTTCACCCAGAAGTACAGGCTGCAGGGCGGCGAGGTGTGCGAGgene protein_coding GCF_000803125.2 NC_044518.1
Marecha 4 GCATCTGTGTGCACACGGCTGTGTGCCCATGTGTGTGTTGGCTTCCATGTGCACATCACTGTGCTGCAGTACACG[C/T]GTGTGCTCACATGTGGGTGGGCTGTGTGCACGTGTCACTGTTGGTGTGTGCATCTGCATGCacgtgtctgtgcat
Marecha 4 TCATCCCGCCCCACAMCTCTGCGGGCTGAAACCTGCGGCTTCTCAGGGCCCCGCAGCAACATCCCTGCTGCACGC[G/A]GCCCACCCCCGCCTCCACGCGGCCTGCAGGCCCAGACCCAGCCCTGCTCAGGACCCACCTCTGCCAAAGCACAGA
Marecha 4 CCAGTTTGCTTCCTGCAGCTGAGGACGCCCAGACCAAAATGAAAGCAAGCAACAGGGAAAGGAGCGCATGCGTGA[G/C]GGTGTGCTGGTGGGAACGTGATCCATAAGCACAGGGTAGGCACCCACTGTTTACTGGGTATTTCCCTCCGGTGCC
Lassi BirthWt TGCTGGATGGTGGCCCGCTGGCACTTCTCCACGTCCCCGTTCTGCTCAATCATGTCCACGATTTCCTGGATCCAC[G/A]TCGTCCCTGCAGCTCACACAGATGGTGAGAGGCAGACACCAGTTGGACTGTCCGCCCCCACCATTCTGGGCAGACgene protein_coding GCF_000803125.2 NC_044538.1
Lassi WeaningWt TGGAGGCTGGAGACCTAACGCACCGCggtcctgcctcccagctgaCCTGTACACCCGGGGCACCAAGAAAGACGC[G/A]TTTATTTCCGTCGGAGCTGCGCCTGCGGCCCTCGGCAATCATCTGGAGCAGCTTTCCTCATCAGACTTTCTGCAG
Marecha 4 ACAGCCGTCCGGGGGCAGCTCCCTGTCTTCCCTCCCGCTCGCTCACTCCTCTCTCGCTAGGGACAGGAGCCAGGG[T/C]GGCTCTGAGGCTGTGTCTTCAGAATGCAAACAGGGTCTTTGTGAAGCTACCTGCAGCCCCAtccccgcccggccc
Marecha 4 CRGACTTTGAATGTTCACCTTGACAGGGAAAAGYGGGAACAGGACACATGgataaggagaaatgaaaacttgggC[T/C]CATTTTCTCTCTGCAGGTTCCAGGATGATGGAGAGTCGTCCTTGATACCCATGgaggggttggttccaggacccc
Marecha 4 TTCCAGCTCGTCTGCAGCCACGCTGGTGGCCTCCTATGTTGTTCTGCCAATTCCACCCCCcSMcYccYtYcttcc[T/C]cccMMMaWCCMCYCTTTTYMCCYCYCCYCTTGGGCACTCATAGTCCGGCTCCAACAAACCACCTCCTCTTGCACA
Marecha 4 agcCTTCCAGCATGTTGGGTTCAACCTTGTCGCTGAGCAGAGGGGATATGGAGGTTGGCTCTGCAGTGAGGGTGG[G/A]CAGGCGGGCGGTCCCCTCTCCACGGCCAGCATCTCTcactctgcctgtctctccacAGCCCTTCTTTACAAGCCTgene protein_coding GCF_000803125.2 NC_044542.1
Lassi 2 CGTGGCTTTGTGAGCTCAGCGCCTGCAGGACATGCAAGCAGGTTACTGGTGCGCCCGCGGCTGCGCGGGTCCAGA[G/A]TCAGCCGTGGGCTTTAYGAGCGCTCTgtgcagaggcagagctgggctctgggctgatCCCACAGCTCCCTCGGGGgene protein_coding GCF_000803125.2 NC_044521.1
Lassi WeaningWt GACCTGTTCATTTTACAAGTAGTGAAAGCGGCCCAGGGCAAAGCGAGTGGGGACGGGAGGCCCGGGTTCCGCACC[G/T]TGACCAGCGGGCCTGAGTGCGGGAGGATGCCCGTGGTGGAGCCGCGGGGCAGGTGGCGTCCTGCAGTGGTCAGGGgene protein_coding GCF_000803125.2 NC_044542.1
Marecha 4 AGTTAAAAGAATCCTTTTTAGGCATGTCCTGAGTTGAGTTTTTGTTTCGGTTTTGGTCTTGAGAGAGACAACCTC[G/A]TGCGGCCCTCTGCAGCCCACACCACCAGAATCAGACCCTCCGCTGTGGTGATAAATGACTTCAGGTAACTGTTTGgene protein_coding GCF_000803125.2 NC_044517.1
Marecha 4 GCTTGGGAGTCAGAGCAGACCTGCAGGAgggttcctcccctccccatcttctccatttccccctctcccctcccc[A/C]tcctgccttGGGATAGAACTGGCTGGACAGCCCMCCCAGCCGTCCGACCTGTGCCGgagtcagggctggaggggagene protein_coding GCF_000803125.2 NC_044528.1
Lassi 2 TGCATGGTGATGTCTGAGCAAACACTTGCTGAACGAGTGAGCCCAGAATGGGCCAGTCGAGCTGTTAGGACAGAG[C/A]GTGACAGGGCGGTGCCGGCGTTTCTGTAGGTGGTTTCAGTGAGTCGTGCTCAGAGCCCAGGGGGTGGCCAGCGGA
Lassi 1 CGGGCTCCAAAGAGCAAGGTGGCACKGCMAGAAGKGACMAAGRGMAGGTGAGTCKGGAGAGGGATGTAGMataga[T/G]ggRgggRagggRRggggctctaAGGATGGGGCAtctgcagaggggctggggtggcagcTGAGCCATGAGAGATGA
Lassi WeaningWt CTTGTCTTTAAAGAGCACCGGCGCCCTGAGGTTTTAGGGCAGATGGGCAGCCCAGGTCCTGCCCCTCAAGCAGGC[T/C]GGCCTTTGCTTGCTYGGCKKAGGGCTCACTGCRcctgcaggaacgtcaaaacattgattttttcCTGAGGAGAGAgene protein_coding GCF_000803125.2 NC_044531.1
Marecha BirthWt CTGGGACAGAGGTGGGCCGGGAAGAGGGACTCAAGACTGCAAGACACACTCGCCCACCTCCAGAGGTTTTAATCT[T/C]GTTGAGACACGTTATTCCCCAGAACAACTCAACGCTGCAGGCACCCATACGTGTTGGAAGGGCTGCTACAGAAGCgene protein_coding GCF_000803125.2 NC_044519.1
Marecha 4 aggGAGACAGGAAGGCTGGAGGGGGCTACACGGGGATGGATGCTCTTACCCGGCGGGGACAAGGCTCTGATAAAG[C/T]GGTTCCCTTGAAGAGCAGACCTTTGTTATAGAGAACATGCTGGGAGTCCTTCCCCAGGATTACTTTTCCTCTGACgene protein_coding GCF_000803125.2 NC_044512.1
Lassi WeaningWt aaaatgtgaaaaaccgTCGCTGCAGGCTTAGGAGAATGccaggaagaaagacagagaaattgTGTTTCTAAAACC[A/G]CAGGGCTGAGTGATTCTTCCCTTTTAGGATTGTTCTTCCGTTTGTTTCTTGGTCTTTCTTGGCTGGACCGCCAGG
Marecha 4 CCTGGCAGAGAGATGGAACCAAGACGGAGGTGAGGCGTCCAGGGCCAGATGACCCGGGCAGTGGAGCTGAGGGGT[G/A]CTGTCTTACACAGCTACCCCAGGTGCAGGGAGGGTGACTCAAGAGACGTGGACAGGAGCTTTGTGCCCTGCAGGG
Marecha 4 GGCCTGCCTGCAGGGGGCGTCTCAGCTTCCTGCAGAGTCTCGGGCCCAGGAGCAGCCGCTGGGCACAGCCTCAGG[T/C]GGAGACAGGTGTGTGTGCAGGAGgacgtgtgtgcatgcgtgcgtgtgtgtgcagggaCCACACACGCAAGGGCCCgene lncRNA GCF_000803125.2 NC_044521.1
Marecha 2 CTCCACCACCAGAGTGGGACTCCGTGCCCGTTCACAAGCCCGGCAGCTGTAAGTACAGTGACAGTGGCGGAGGAA[C/T]CTCGTGCCCCGTcgcccccagcccaccccgctCTGGGCCTGTAAACTCTGCGGGGGTGGGGGCTTTTGCTGCAGGgene protein_coding GCF_000803125.2 NC_044538.1
Marecha 4 GAAGGGAGCTCAGCAAACAGGCAGCGCCCGCCTGGCTCAGCGCTGGGTAAACAGGACTCTGCCCYGCACCTGCYG[C/T]GTCGGCTGAGCCTGCAGCTGCACGGGGATAAATATTTGCCTACAGCCCCATCTCTCCTAACGAGTGTTTGAGTGT
Marecha 2 GCTGCAGGTCCCCTGGGATGAGAMGCCCCCTCCCGCCAGGGGAAAGATGCTCTTGCCCCTGGAGGGTGTGGGCTG[G/A]CCTGAGCGCCGCTGCCGGTCCAGGACAAGGACCAAGAGCTCTCCCCTGCTCCGGTCTGCAAGGTGACTGATGGCTgene protein_coding GCF_000803125.2 NC_044543.1
Marecha 4 AACTGGtcacccttccccctcccccggcaCAAGCTCAGAAGCCCTGGTAGTGGTTTCCCCAGGCTTTCACGCCTT[C/A]TCCTAGTAGCTGCCCTCATCTCTTCATTGCCCTCTTCGCTCTTTTCAAGCCCAATTTCTCACTGCAGGGCAAatcgene lncRNA GCF_000803125.2 NC_044522.1
Marecha 4 AGGTGTGCAAGCCACAGTCCTGTTCTGTGCGGATTCACAGGCCAGCCGGGCAGAGGACTGGACTGYCAGAAGAGG[T/C]AAAGATGGTGGTGAGTGGCACGCAGGAAGCACCCGAGGTTCTGTTAAAATGCTGCAggttcagaggagggagaaagene protein_coding GCF_000803125.2 NC_044522.1
Marecha 4 GGCTGCTGTAGCCCGAGTTACTGGTTGCAAGTAGCAGAAACCGACTCTGGTCACTGAAGCGGGAAAGAATTTGCT[G/A]GGAGAAGGTCAGGCCTCTGGAAGAACCCAGGGGAGGTTGGAGATCCAGTGGGagctgcagaggcagggctgcGGG
Lassi 2 gcgcccGGCGGGGCGAGGGAGCAGGAGGCTCTGAGCTGCAGACGCGGGCCCCGAAGCCGCCTGTCGTCGCGGGGC[C/T]GTGGGCTGAGCCATGCGGAGCGGGGAGCGGGGCTGCCCGGCCTGGAGGGGAAGGTGTGGAAATCCGACACAAACG
Lassi 2 GGCTGGCCTCTGGGAGCCCCCGTACCCCCACCAATACCCCCTCATCCCTGTAGTCACTCTGTGGCATATATCTTG[C/T]GTACCTGCAGTGATGGGGAGCTCACCCCTGATCCTAACACCTCAGGCTCCCTTTGAACTGTGAAAAAGAGTCTTCgene protein_coding GCF_000803125.2 NC_044522.1
Lassi 2 actccctgccTCTAAGAAATCCCCTTCTTTGGTGTGGCMTGTCTCATCTCAGGAGAATTACAGCTGGGAAGGTGG[T/C]GGTGGCCCCTTCTCTGGGGCTCCTCACAGCCAAGCCCCTGCAGGTCTACCCTGCAGCTTCAGTCGCATAGCCGAT
Lassi 2 CAGGACTTAGATGATTAGATTCTTTCAGGGAGGCGTCCAGCTGGGACATCTCTGCAGAAGTGAAACTTTGCTAAC[A/G]TAGGAACAGMGATGCTATAGGCATGTCTCAGAGCGCAGGGCAGCATCCAGGGAAGTTCTGACAGGAGGTGACCAG
Lassi 2 ATGATTAGATTCTTTCAGGGAGGCGTCCAGCTGGGACATCTCTGCAGAAGTGAAACTTTGCTAACRTAGGAACAG[A/C]GATGCTATAGGCATGTCTCAGAGCGCAGGGCAGCATCCAGGGAAGTTCTGACAGGAGGTGACCAGGTGGGGCACT
Marecha 2 CTTGCTGGAGACAACaggagaaagaggatggagaaAGGGCTTGGATCTGGgcgggcccagccctgccctgccctg[C/T]tctgctctgctctgccctgccctgctctgccctgccctgccctgcctgcccggAAGATCCGGCTGCTGGATTTGTgene protein_coding GCF_000803125.2 NC_044514.1
Marecha 4 CGTCTGGCCCTGGGGACGCCCTGCAGGCAGCTCCCAGAGACAGCCGAGTCCCTGCTACACTRTCCATCGGACCCA[A/G]GTCCTGCCCATCTTCCTGAGCTACGCTCCCACAGAACCGTGCAGACAGCTGTGCACTCAGCCTGCATCTAGCCCAgene lncRNA GCF_000803125.2 NC_044524.1
Lassi BirthWt gggaggaaggtaattaggtctgtttatgtatttattgaaacagagggactggggattgaacccgggaccttgtgc[G/A]tgctaagcacacactctaccgctgagctctgcCTTCCCCCTTGCATTGCCTCTTTTAGCCCTCTACTCCCTGGCT
Lassi 2 ACCATCCCCTAGGTAGCTGAGAATTCTCTACTGGATATTCTGCAGTTGACCAAACAcgaggggaagaaagaggca[C/T]GGAGCATCACGTTGTGTGCGTCACTGTGCCCACATCCCATTGTCCAGACTCAGCCACGTGCTCCTCCCTGCGTGC
Lassi 1 TTTATCTTGTCCTTCACTCAGTCACTCCTTCRTTTATTtacacaacWaatatttactgagtgcctgagGTCCAAG[A/G]CTCCAGTGGCAGGAACTCAAAGTCCTAACTCTGCAGTTAACAGGCAGGACTCGAGGTGAAGACACAAGACACACC
Lassi BirthWt TGATTAAACCGCGTGCCCAGTTCCCAGCCTGCGCGCTGAGCTGCAGAGGTGGCGTCACTGGGCTTTGCTTCCRTG[C/T]GGACGGACCCYTCCTCTCACTGGCTCTAAGCACAGACGCYGAGAAGCAGAAATGGTCGACTCCCCACCTCCGGGGgene protein_coding GCF_000803125.2 NC_044543.1
Marecha 4 TGGAGGGAGCATGTGTTTGAGGACAGAAGCCTGGCCTTCTTGCCTCTTTGTTACCGAGGGCAAGTTCGTGCACCC[G/C]ctgcaccatgaggccaaacaaactgaaacgtcagagtttggagcagagaaaggtttactgcagggccgagcaagggene protein_coding GCF_000803125.2 NC_044537.1
Marecha 4 TCCAGACATTGCACGGCCCCCAGAACCCCACACGGTGACTTCCAGCCACTTACAGAAAATGTCCCCAAGCCCAGA[G/A]TTAAAAGAGGGTTTTTGCCGCTGAGCGCACAGCCCCTGCAGAGCAGCTCGGGCGGGCGGCCTCGAGCGGCTCTGC
Marecha 4 ATCTTGATGGCTGCAGGAGAGGCAGCGCCCGAAGGAGAACCTGCACACATTTTAGGGGACCTTCCAGACTATAAA[C/T]ACGGGGTCTTTAGGGTCACCACATCTGGGACTTTGTTTTCACGGCAAACGGACCGACCAGGGTCAGGCTGTGTTCgene lncRNA GCF_000803125.2 NC_044521.1
Marecha 4 CCTGGCCATAGAGTGTCCCTTTGGGGGATGCTTGCTGGTCCAGAAGATGTCCCGACCCTGACTCCATTAGCTTTG[C/G]GGGATAGGCAGCCTTGCCCSTGACCTGTAGGCACACCTCGCTACCCTCTGCAGCCGAGCAGAGTATGTGTCAACTgene protein_coding GCF_000803125.2 NC_044530.1
Marecha 4 TGCTCTGGCCTGCGGCGGGTGGGGGGCAAGGTTATTGGCCTCCAGggtcagaagaaacaaaaaaacttcgGCGGG[C/T]GGCTCCACGGTGCTGTTCCGTGCGCCAGGCTGTGCTGCAGACGCAAACCAGTTTCAgcatttcctgtttttcttc
Marecha 4 CTGCAGGCCGGGCGGGGACCGCCGAGGCTCCCGCCTGGGAGCCGGGGACGCATCTCAGCTCCCTgcagccttccc[C/T]accccctctctctgcccatctctcTTCCAACTTGTCCCTGCCAAACCAAGGCAAARGGAAGCGCCGCACCTGTAG
Marecha 4 CTGCTGTGGCCCCYGAGGCTGGTGAACTCCCCAGCAGGTGGRGAGACACAGTGGCCCCCACCCCAAGGAACAGCA[A/G]GAACAAGGGGAGGGGCTCTGCAGGTGTGTGGGAAAAGAGGCAGGCGGGTGTTCCAGAAGTCAGGTATGCAGGGGGgene protein_coding GCF_000803125.2 NC_044523.1
Marecha 4 CAGCTtgtcccagctccttccctggtTTCTTTGCCCCAATTCCCCTCTCTTGGACTGAGGGGTCCCAGAGAATGT[A/G]ACAGGATCTGCAGGAATAGAAATCAATCCTTCTCCTCAAGAGCCTGGACCACTGGCTCACTctatggagaaaatg
Marecha 4 GGCCCGCCAGCCGACCCGCCGGGACGCGCTCTGGTTTCAGCACTCTCTCGCCGCGGCCCAGGAAGAGACTCGGAC[T/C]GCCGCGGTGCGCACAGTCAGCCCTTAGACGGCAGCCCCGCGGCGAGGCGGAGGCCAGAACCGCGGGGGCTGCAGGgene protein_coding GCF_000803125.2 NC_044526.1
Marecha 4 ACCAGAGGCGTAGAATCTCACATCTTCCCGGCACCGTAGTCTCGGGAAGGCCAAYGGAGATTACACRACTTCACT[G/A]GGCGATTCATCCGAACAGAGGACTATTGTCGAATGTYGAATGTCATTGATCGTGTAAAAATTACTGCAGTATTTA
Marecha 4 tctgcagggCAAAAGGGCTGAGGCAGGAGCCTCTCCTGGCAGTTATCTGACTTTCTTCTTGGGGAGATGTTTGCT[G/T]CTTTCTTGGATTAGCAAGAGTATGAATGCGAAGGGCCTCAGGCATTTCTGAAACACCTTGCATCACTTTGGCCGG
Marecha 4 GAGGGGGACCGGGAAGCGCTCCAGGCCGGATCAGGAGGccagccccaggctctgctctgtYGCCTTCCATTATCC[C/T]GCTGGAAAGCATCCCRTGCAGGGGAGGATCCCAGGACAGGGAAGACCTTTCATATCTGCAGTCATTTACTGGATCgene protein_coding GCF_000803125.2 NC_044524.1
Lassi WeaningWt GTGTGTAGTGCACACTGTCATACACCTGCCGGTGCCTACACTGCTGGTGCCCTCAGACTCCAGCTGCAGTGAGCR[C/T]GGGCTGCTAATGGCTCTAGGCTGTCCTGGTCTCTGAAGGATTGCCCTGGGTTTCACTGGAAGGCTGTCCCCCACA
Marecha 4 GAGCCTGCCATGTGGCCGAGGTTGCAGGGTCAGGAAGTCCTCCCCCCCCCAACTCCATTCAGTAAGTGACAGGTG[C/T]TGTGTATCGTCTGCAGGCGAGCATGGGGTACATGTGGTATAGAGGAGTCTTGTGACCTGCTCCGTGAAGGGGGTGgene protein_coding GCF_000803125.2 NC_044523.1
Lassi BirthWt CGCCTGCTTCTGACCACCAGGGCCTCTGGTGGGAGGACGGCGGCTGCAGTACCACCACCACGGTCACAGCGACAC[A/G]CGTGGGGCGTGGACGTGCGGCGATCCCCAGGCACAGGCTTTCCATAGCCGGGCTTGGGCATGGAGTCCAGGAAGGgene protein_coding GCF_000803125.2 NC_044532.1
Lassi 1 ACCATCCCCTAGGTAGCTGAGAATTCTCTACTGGATATTCTGCAGTTGACCAAACAcgaggggaagaaagaggca[C/T]GGAGCATCACGTTGTGTGCGTCACTGTGCCCACATCCCATTGTCCAGACTCAGCCACGTGCTCCTCCCTGCGTGC







Marecha 4 GAGGTCTCTGCAGGGAAGGTGGCAAGGCCTCTGGCAGAAACCAGGGCTGGTATACAAACTGAGTTTTCACTGGTC[G/A]TCTTCAAGACTCTAATCCGGATTGCAAAGATCAGGGTCTTCCGTCTTGGCCAAGTGATTCCTGTCTCCTGTCAATgene protein_coding GCF_000803125.2 NC_044532.1
Marecha BirthWt GATTCTCGTGTGAGCCTTtgccatccttccctccccttccctgtgtgCACACTGCAGGCCTACTGGGGGTACTGG[G/A]GGTGCTGGTGGTGCggtggggagtggggRaaggcaggaacTGAGCAGCCTGGGAACTTTAAACCCATGCCCTGAAgene protein_coding GCF_000803125.2 NC_044522.1
Lassi BirthWt CTTTGTCAGTCTGACACTATCTGTTGCTCCAGTGTCACCTCTGCAGCTTCTGGTTTGCGTGGGTGGCGGATTGGC[C/T]GCTGAGGACCACGTGCRGGGAGTTGGAGGTGCGTTTTGATCTCCGGTTCAGGTCCAGGAAGGCCTGGACCCTTGCgene protein_coding GCF_000803125.2 NC_044514.1
Lassi BirthWt TATCTGTTGCTCCAGTGTCACCTCTGCAGCTTCTGGTTTGCGTGGGTGGCGGATTGGCYGCTGAGGACCACGTGC[G/A]GGGAGTTGGAGGTGCGTTTTGATCTCCGGTTCAGGTCCAGGAAGGCCTGGACCCTTGCCTGGGGCAGATGGCCGGgene protein_coding GCF_000803125.2 NC_044514.1
Lassi BirthWt GCTGGCCTCGTCCCAGACGTGAGACACCTGGGGCCTGAGTGCGGGGGTCTCACGTGCACGCGGTGTGGACCCGTG[C/G]CCAAGCCTGCCTGACTGCAGGGAGTCGGCTCAGAGCAGTTGGCCCCCGCCACGCTGCGGGAAGCAGGACCTCTTCgene protein_coding GCF_000803125.2 NC_044514.1
Lassi BirthWt CGGCAGGACGTGGAGAGGGGCAAAGCTGGGTGGGAAGCCAGTCAGGGCCGCCAGCAGGGCCCCGTGACAACGCAG[C/T]GCCTGCGTGCTCTGCCCTCCCGCACGCGGTAAGCCAGTGCCCGAGAGGCTGAGCCCCCCACCGCAGGCCACCCAGgene protein_coding GCF_000803125.2 NC_044514.1
Marecha 4 AGGCGGGCTGGGCCCCGAGCCTACCTTGATGATGTCCAGGCCTGGCTGCGGGTACTCCAGGACCGGGAGCTGCTC[G/A]TCAATGTTCATTAGGCCGATCTCGTCGGGGTCRGCCCCCTGGCTCACCAGGTAGACCACCTCCTGCAGCAAGCTCgene protein_coding GCF_000803125.2 NC_044522.1
Marecha 4 gGGGCCAGGTCTGGTTCCTGCTACCAAAGGAGGCTTTGTGGGTTGAGCAAGCTGGGCTGCAGGAATCAGATTTCT[A/G]CATTCACCTCCGCAAAGTGAAACAGGGCAGGGCGGGAGCAAAGGGATGGAGCTTGTATCCGGTATCCCGATTTTGgene protein_coding GCF_000803125.2 NC_044530.1
Marecha 4 AAGAGGAGTGGCAGGGTGGGAGGCCCCAAGGGAACAGAAGAGGGGAAACTGCAGCARTAGRGATTGAGGTTAGAC[G/T]TGAGGTTGCCAAGGacaatgaatgaaagaaagcttTTCCAGAGACTCTACAAGTAAGCTGGAGTCCCTGTGTCTG
Lassi BirthWt GCCGACCCCGCTCCGGGACGTGAGCATGCAGGAAACTTCTTCCTCCCACACCTCACTCCYGTTTCCTGCCGTGGC[T/C]ACATCAACCGTCCTGGCCCACGGCCAGCATCACATCTCACGGCCTCTCCAGGAGACACTGCAGCCAGAAGGGCCG
Lassi 2 GGGCCTCCCAGTGAACTCTGCCCCTTTGGGCCCCGGCCAGCCAGAAAGGCTTGAGTCAGAACACGCTGGCCCTGT[T/C]CACTGACCCCAGAACCAAAGTTCGATTTTCACTTCTCATGACCCATGAGAAGGAACTAAAGTCTGCAGGGAAAACgene protein_coding GCF_000803125.2 NC_044532.1
Lassi 2 CTCAGGCACTGTGGTGAAGGAGACGGGCCAGCCGGTGCAGCAGAGACTCCCAGGACCGCCTTGCACCTGGGGACA[C/T]TGAGGGGTGGCCTGCTCCCGCTGGTCCAGGACCAGACCTTGGGGCCGCAGGAGTGTCTGCAGGTAGCTAGGAGCCgene protein_coding GCF_000803125.2 NC_044532.1
Lassi 1 gcgcccGGCGGGGCGAGGGAGCAGGAGGCTCTGAGCTGCAGACGCGGGCCCCGAAGCCGCCTGTCGTCGCGGGGC[C/T]GTGGGCTGAGCCATGCGGAGCGGGGAGCGGGGCTGCCCGGCCTGGAGGGGAAGGTGTGGAAATCCGACACAAACG
Lassi 1 GGCTGGCCTCTGGGAGCCCCCGTACCCCCACCAATACCCCCTCATCCCTGTAGTCACTCTGTGGCATATATCTTG[C/T]GTACCTGCAGTGATGGGGAGCTCACCCCTGATCCTAACACCTCAGGCTCCCTTTGAACTGTGAAAAAGAGTCTTCgene protein_coding GCF_000803125.2 NC_044522.1
Lassi 1 CAGGACTTAGATGATTAGATTCTTTCAGGGAGGCGTCCAGCTGGGACATCTCTGCAGAAGTGAAACTTTGCTAAC[A/G]TAGGAACAGMGATGCTATAGGCATGTCTCAGAGCGCAGGGCAGCATCCAGGGAAGTTCTGACAGGAGGTGACCAG
Lassi 1 ATGATTAGATTCTTTCAGGGAGGCGTCCAGCTGGGACATCTCTGCAGAAGTGAAACTTTGCTAACRTAGGAACAG[A/C]GATGCTATAGGCATGTCTCAGAGCGCAGGGCAGCATCCAGGGAAGTTCTGACAGGAGGTGACCAGGTGGGGCACT
Marecha 4 AAAGCAGGCTAGGCGTCAACGCGGSCCGCGTCCTCAGCCCAACCTCAGCTTGGCTGAAATAAAGACTCCCCCATC[T/C]GCCCAACAGTATCAGCAGCATCCCCGGCCCTTCCCGCCTACCAaagctgctctctctccctctcggcTCTTCGGTgene protein_coding GCF_000803125.2 NC_044526.1
Marecha 4 ACTAATGCTGGGATGTTCAGACACCCTGTGGTGGGAAGGAAGGCCTTTTGGTGCCTCCATTAACTCCCTGCAGGG[A/C]TCCTGAGTGCCTCTGGGAAAGGGTGAGGTCATCACTGAGAACCAAGAGACATTGCCACCCAGCTGGGGCTCACCC
Lassi 2 ttttctgttctttttctaacattCTCCTTCTGCAGAGTAAGTTGGGTTCTAAGTGTAAGAAGTCAAAGCTTTCAG[A/G]GTGCCTGGGTCATGCCTTTTCACCCCAGCTTCACCGGAGTGTCTTCCCTGTACGTGTAAGTGGCCAGCTGCTAGGgene protein_coding GCF_000803125.2 NC_044527.1
Marecha BirthWt attttgttttaataataaactaaaaacttgctttttaaacAGAACCGGTTTGGACATAGATAGGTGCTTCTGAAT[C/T]KTGAATATCCCTCATATGCAAACAGCTGCCTCAGTTGGAAGCTATAGGTCTTGCTGCAGTTTTTGGAGCAGTTACgene protein_coding GCF_000803125.2 NC_044526.1
Lassi WeaningWt GGTGTTTCCAGCTCCACCCTTGACCACAGGGAGGACTTTCTCTAGCAGTCTGTGGACTCCTGGCCTCTGTGACTT[C/G]CTGCAGCACTATGTGTACACAGAGGGCCTGCTGTGCCATATTTACTCTCCTTTCATGaattaaataatgcatgtagene protein_coding GCF_000803125.2 NC_044524.1
Marecha BirthWt ATATTCCCCTTTCTCACTTCTGAACCGGGGCCTCCTCGCCACTGCCCAGGGCTCGTCCCTGCTCATTCCTTTCAG[C/T]GTAAGCTCAAGCAGCAGGTATCCCCCCTTCCTCGGAACCTCCACATCCCTGACCTCACAGAGAGCACCCCACCCAgene protein_coding GCF_000803125.2 NC_044540.1
Lassi WeaningWt gccccggtggaagccgccgccgccgctggaCGAGGGGTAGCAGGACTGGCAATCCGTTATGAAAACAAGAAGCCC[G/A]ACCTCTTGGTCTGCACTCACTGCAGGCAAGACAGACTTCTCCAGGAAAGCAAATTTGAATCTGCTCTAGTATTTTgene protein_coding GCF_000803125.2 NC_044530.1
Marecha 4 GAAACCCTCGGCCTCACCCTGCCCCAGCCGGGGGGCCTGTGCGTGTTTGAGTGCGTGCGTGAGTGCATGCGCACA[T/C]GTGTGTGACCCTGCACATGGGCAGCGTGTACACTGCCTCTGCCAAGTGCGACCCCTGCAGGTGAGCACCCTCACC
Marecha 4 TTCACCAGGAGCTCTGGAAACTGCAGATCTATAGCAAGCAAACTGACGTTCGAGTTTTAAAATCCacaaaaaaat[G/A]ggaaatttggtGGCATTTTTACTTGCTCCTGTTACATCACCTCCCAGCCCGGTGAGACATGGTCTGGGGAAACTG
Marecha 4 ACAAATGASATGGGCTCAGCTaagcctcctccctctgcagaggGGCTGGCAGTGGTCATGGGGCTGGAGCAAAGG[T/A]GAGTTCAGGCCCACAGTCAGTTCYGTCCTGGGACTGTggttcctctccctgccccagccggGGGCCCTGGGGGAAgene protein_coding GCF_000803125.2 NC_044536.1
Marecha 4 CCAGCAGCGGGGGGCATGGCCAGCTCTGCTGGAGCTGCAGTGTGCTGTCCATTCAGGATCCCACRTGTCCTTACA[C/T]GCCTCGGGCCATTTGTCACCCTGAGTCATCAGTCGGCTCAGCATCAGAGCATCAACAAGTGGACACCCGGGACCCgene protein_coding GCF_000803125.2 NC_044546.1
Marecha 4 gaaaaacactgaggaCCAAAAAAATACATCTGGAAGCTTAATGTGGCAGATTGTAAGCTCTGCTGCAGACTCARC[G/A]CCTAGACGTCAGATCACTCAGTGCAGACTCCTCTCACTTAGCTCCGAGGCCCCCAGTCACTCCACCCAGCGCAGC
Marecha 4 gTGGCAGAGGAGGCGCGGTCTTGACGGAGAGGCCCTGCAGAAAGTGCCACGGCCTCCACGGCCACCTCTTCGGAC[A/G]TGGAGTTTAAGTCGGCGCAGGCGGAGGGCGTGCAGCCGCGGTGGGGGGACTGAGTGACCGACAGGAGCCGAGGGC
Lassi BirthWt ATCCCTCCTTTGCACGGGGCTGGGACATTTCCAAATGTCCCCACTGTGGGTTGATGgccttttgctttctctttt[G/A]agCAGAGGCTGCAGTATTCTGTTGCTGCATCGTTTGCACGCAGTCTCCCCCATTTATGCCCCTGCCTTACCCGCCgene protein_coding GCF_000803125.2 NC_044532.1
Lassi WeaningWt AGTGACTGCACTCTGCCCCCTCCTGTGACACAGGGTCCCTCAGGTCAGACCCTCTGCCCAGAGCCAGGCGGTTGT[C/T]ACCACTCTCATTTTCTAGGTGCAGAGACTGAGGCACTGCAGGGGTGTATTTGGGGGTCCAGGGTCTCCAGTGGAAgene protein_coding GCF_000803125.2 NC_044521.1
Lassi WeaningWt TTAGGGCAGATGGGCAGCCCAGGTCCTGCCCCTCAAGCAGGCYGGCCTTTGCTTGCTYGGCKKAGGGCTCACTGC[G/A]cctgcaggaacgtcaaaacattgattttttcCTGAGGAGAGAGAACTTGGCAGAAAATACYGTTCCTCTCTCAGAgene protein_coding GCF_000803125.2 NC_044531.1
Marecha 4 TTGTCAAACAAAGAATGCTGCCCACCCTCTATTTTTCCAGGAATCTAGTCTTCAGCCCCTGCAGTCGCTGACCCT[A/G]CACagcacaccctgaaaggaattcagggcgaagatcaggatgaggcattctgtgctctgggaaaactgtcAGAACgene protein_coding GCF_000803125.2 NC_044530.1
Marecha 4 TTGTCAAACAAAGAATGCTGCCCACCCTCTATTTTTCCAGGAATCTAGTCTTCAGCCCCTGCAGTCGCTGACCCT[A/G]CACagcacaccctgaaaggaattcagggcgaagatcaggatgaggcattctgtgctctgggaaaactgtcAGAACgene pseudogene GCF_000803125.2 NC_044530.1
Marecha 4 cggggagggggcggagtTTCGGGCTGCAGACGCAGCTGCGTGGCTCACGCGCCAGATCGCAGTCGCGCAGCCTCT[C/T]TGCACACCGCCCGCCACCGCCGCCATCTTGTCCAAGGACGCGCGGAGCTGAGGTGAGGTGTCCTCCGGGCGTTCCgene protein_coding GCF_000803125.2 NC_044517.1
Marecha BirthWt GAGCCCCTCTCAGAGAAGGAGACCGCACTCGCTCGGTGCTAACTGGGCTGCCTGCGGTGTTCAAGGAAAACAGAC[A/G]CAAGCRGAGGACACGGGGGTTGAAGCTGCAGCAACCAGAGGCCAAGTTTCAGGGGATTTTGAAGAATTCCTCACT
Marecha 4 aaataaggaaaggGACCCGGGTTTTGAAGTGCAAGGAAGAGGTGCATACTCGGCTGCGTGTGTCCCCTCCACTTC[G/A]CTAACCCACACGTCCACGGCCGTGCGCGGGGAGCCGCCCCCTCCGTCTGCTGCCCTCAGCTCCTGCAGGACTTCTgene protein_coding GCF_000803125.2 NC_044541.1
Marecha 4 GAGAGCTTTGCAGTTGGGACAGTAGTGGTCCACATCCTGCAGGGCGTCCACGCAGAAAGGGATGAAGCAGCAGCC[C/A]GCTACGCACCTAGGAGAACAAAAAAGATCACACACAGAGCGTGTTACCGACTGTCTGTCATGGTTTGGATGGTAGgene protein_coding GCF_000803125.2 NC_044528.1
Marecha 4 ACAGAGGGGGCAGTGGTGGGCCAGACCCGGGGCCAGGGCCACTGGGGTGCAGGACGAGCTGCAGAGCAGGAAGCA[C/T]AGGGGAGACGCAGCACCAGGAGCAAAGCCCGcagaggaggagggcgggggaggcGCACACTGTTAACAGTCTCTCgene protein_coding GCF_000803125.2 NC_044527.1
Marecha 4 ccagagccctgcagggtAGGGCTCATCCTTCCACYTCCAGGAGGTGATTCCTGCTCCCATGGGGTCCCAGCCACA[C/G]TCACTTGCCCCGTCCACGCTGCTCTGTCCCCGCCCCGGAGGGCTTCCCACTGCGAGGCGGGCTGCTGCTGTGGGC
Lassi BirthWt accaggaagcagagaggccagCAAGGAGGTTCCTCCTGCAGGAACCAGGTCCATCCTTCTGGTTCACCAGGCCTC[C/A]CAGCTCCAGTGTTCATGCCCTAAATTCAGATCCGCTACAAGCCKCTGGCTGTGCTTCTAAACACCCCCAGACTCT
Lassi WeaningWt CACCGGCGCCCTGAGGTTTTAGGGCAGATGGGCAGCCCAGGTCCTGCCCCTCAAGCAGGCYGGCCTTTGCTTGCT[T/C]GGCKKAGGGCTCACTGCRcctgcaggaacgtcaaaacattgattttttcCTGAGGAGAGAGAACTTGGCAGAAAAgene protein_coding GCF_000803125.2 NC_044531.1
Marecha 4 CCTGCAGGCACTGGACTGGCAGCCGCCTGGCGGCCACCACGGCAAGAACACCCGCCTCACGTGCGTGACGCACGC[C/T]CTCGTCCCTGTTCTTGACACCAAGCGAAGCTCCCGTCTTTGTTCCGGCTGTCTGTCCTGATGCTCTTGGAGGCGC
Marecha 4 TCAGCGGCTGCAGAGGATGGTGCAGATAAGAACAGACGGCTGGACTGCTGGGCGGCCTGAGCTCCTTCCACTAGA[G/C]TGGGCACCAGAGGCCGGGGTCTGACTCTCGGCTCTGGGACTGACAACCAGGCCCCACAGCTCAGCACTTCACCTGgene protein_coding GCF_000803125.2 NC_044524.1
Marecha 4 AGAAMGGctgaaMagtttctaaaattgGCCAGAGACGTGGATCCAGCTGCGGAGGACTCAGGATGAAGACAAGAG[T/G]GTAAAGAGAAGAGCCTCACACTGAGAAAAGCCCTCGAAAAGCGACCTGGCGCGCCCCGGGCTCAGAGCCGGGAGC
Marecha 4 CCTTACTCAGAGCAGTGGGGTGGTGGCCGGCTGGGTGACCCCATGTCTTGTTCATCTCAGGAGCCCAGAGCTCCA[G/A]ATATGGGAGCTGCTGTCCAGGATCCTGGCACATGGAGGGGGAGGCCAAGGGCCTCTTCAGGCCATCAGCAGCCTCgene protein_coding GCF_000803125.2 NC_044531.1
Marecha 4 AGTCTCGGGAAGGCCAAYGGAGATTACACRACTTCACTRGGCGATTCATCCGAACAGAGGACTATTGTCGAATGT[C/T]GAATGTCATTGATCGTGTAAAAATTACTGCAGTATTTACAGTGTATTAATTGGTTTGTAGACCATAAATACATGG
Marecha 4 TTAAAGGATACCAGAGGCGTAGAATCTCACATCTTCCCGGCACCGTAGTCTCGGGAAGGCCAAYGGAGATTACAC[G/A]ACTTCACTRGGCGATTCATCCGAACAGAGGACTATTGTCGAATGTYGAATGTCATTGATCGTGTAAAAATTACTG
Marecha 4 TTGGACTTGACATTAAAGGATACCAGAGGCGTAGAATCTCACATCTTCCCGGCACCGTAGTCTCGGGAAGGCCAA[T/C]GGAGATTACACRACTTCACTRGGCGATTCATCCGAACAGAGGACTATTGTCGAATGTYGAATGTCATTGATCGTG
Marecha 4 CAGCTCTGTCACTGGCAGAACGTGACTGGGCCTGAGTTAAAGTGTCACGCGGCCTGGGGGGACAGCTCGGGGTGC[A/G]TGCATGGTGCAGGGATGGGTGGGGCTCCTGCAGGGGCAGGTGTGGGACCGGCGCTGGCGGcggctggctggggcagene protein_coding GCF_000803125.2 NC_044521.1
Lassi 1 AAAATGATCAGAGGTGGCGTCGTGGGTGTGTCCCCCAGCACTGCAGTTGCTGGTGTATCATGACGATTCACTGAA[T/C]GTGTGTTAAACCTGTAAGTAGCATCTTTCACCTCACACGGCTCCCGGtattcaattaaaacaaaaaccacctgAC
Marecha 4 GGCGACTCGGAGCGGCGCCTGGAGTTCAGCACCACGGACAGAGGCGRGGCGGGGCTCCCGCTCCTCAGCGGGGCA[C/T]CCTCCCCTGCAGGCACTTCTCCCCGCACGGACCAGCCAGTAGTCCCAGTGACGGCAGTTATACTGAGACAGGAAGgene protein_coding GCF_000803125.2 NC_044519.1
Marecha 4 CAACTaatgagaggaaataaaaaacattatatacagtataatcaaCCAGAACTGTGCTTTCTGCAGAGCAGCTAT[A/G]ATGTGCCAGTACCTCACTAAGCACCTGACACGCACAGGTACACACCATAACAGTTCCATTGTTTAGGTAAGAAAAgene protein_coding GCF_000803125.2 NC_044541.1
Marecha 4 TGCAGCATCTCCAGCACTCCCGAACCTGAGTTCCAGCAGGTCTAAATGCATAATTCCTGTCCAAACAGGGAGATC[T/C]TCAAAGCTCAGACACCCAGCGCCCTCACAGGCCCCGGTGCTTACAAGTTTAATCTTCATGAAGGATTTAATTGGA
Marecha 4 GAGGCCACAGGTGACCGAGGGTGCCGGGGCTTGTAGGCATTCTGAATCCTTACCCTGACGGCCTCCTTTCCAGGC[A/G]CTGTCACTGYGCCTCGTCCCATCTCCTGCAGGTGGGCGCAGTCTcagggcctggctctgggctccaCCGCCTGCC
Lassi BirthWt TTATGAGCCGGTTCAGTTCTCCGGGGCTGCAGTCAAAATCGGGCAAGCCTCTCTGCCAAAGAAGAAAAGGTTTCC[A/G]TTTGACAGAAATACTGTTCAGAGTGATTGATTTAAAAGTGCTGAACTCATATTCGGAGTCTGAGATCCAGGAACCgene lncRNA GCF_000803125.2 NC_044523.1
Lassi BirthWt AGAGGTCACGGGAAACAACGGGGAGGCAAGACCCTGGCTCACTGTTCTGACGTCGTGTTTCAAGGCCAAGTGTGG[T/C]GCGCTCCACCTAGAGGCCAAGGGCGGTACTGCAGCCCAGCTCTGCGGGACCCGACaccggcggggcgggggcggggene protein_coding GCF_000803125.2 NC_044514.1
Lassi BirthWt GCTTGACTTTTCAGAGAAGTACAAGATGTAATTTTAGGTTACAAGGATGCTGGAAGATGCAGAGTCTACTGCAGC[G/A]ACTGCAAAGATGAGCTTTCTAAGCTGACTTACCTKAGTGATTCTTCCGTCTCCTCaatgtacagatgaggaaact
Marecha 4 AGCATCCTTGGGGAGACCGCAGAGGCAAACGCAGGGGAGGTGCTCGAGGACACGCGCCACACAGCTGAGAAGWCA[C/T]GGCTGTCATCGGGCAGGAGCGAAGATTCACCAAGGCCCTTCCCTGTGCCAGCTCTGtgccggggctgggggccca
Marecha 4 tgcagctgctcctgcCGCAGGTCCACCAGGTATCTGAAACCAGGAAGCAGCGTATTAGGGGACCTGGCTTTCCAC[A/C]CCAGGCTACAAGTTCCCTGCCCGGGCACTCCGCTGACTCACTGGGCTAATTCCACAATCAGGCGTCCTCCGGGGGgene protein_coding GCF_000803125.2 NC_044519.1
Lassi WeaningWt GCGCCCACCAGGACTTTGGACTTGGGTCTGTTTTTGTCCCTCGTCCCCTCCGCTGGTCTGCAGAAGGGTCTGGTC[G/A]TCCAGTGGTCTGTGTCCTCTGAACCCTTGGCTTCTGGGCTTTGCATAGGGGAGCCTGGAGTCTCTGTCTTTAAGGgene protein_coding GCF_000803125.2 NC_044530.1
Lassi 2 CTGGCGCCAAAGGCTGCAGTCATCCGCACTCCCCTCCCTGGTACCCACAAACGCTTTGctcacccacccccMgcc[T/C]cctctKaaRCCARAACCAGgagctgcctctcctctctctccctgctctcgcctcctctgcctccaccccagcACC
Lassi 2 GAGTCCGGGGCCGCAGGTCCTGCAGCGGGGTCTCTGCAGGGCACCCGCAGCCCAGGGCCCGCTGGCCAGAGTCCA[G/A]TCCAACCACAAATAAGCCAACRACAAAGGATAGCGCGCCCTTGTCTCTCGGAGACACACACTGAAATACCTGGAGgene protein_coding GCF_000803125.2 NC_044523.1
Lassi 2 CAGCGGGGTCTCTGCAGGGCACCCGCAGCCCAGGGCCCGCTGGCCAGAGTCCARTCCAACCACAAATAAGCCAAC[G/A]ACAAAGGATAGCGCGCCCTTGTCTCTCGGAGACACACACTGAAATACCTGGAGGCGATGATGTGATTTCTGAGATgene protein_coding GCF_000803125.2 NC_044523.1
Lassi 2 GAAACTGGGATTGTGACTGCAGTCAGTTGCTCTCGGGCTGAGATATTTGGACATTAGGGTTTGGAATGCACCTAA[G/A]TGCCCCTCATCCCACCCTCACTTCCAGCCCCCCGGGGGCTTTGCTCTTGGTCCCATGAATGTGCTGTTCCAGcaa
Lassi 2 ATGGGCACAAGGAGAGAACCACCACTTAATTTCCAGCTTACTACACGAAGCATTCTGCAGGAGCACGGGACTGGG[G/A]AAGTCGTGCAGTCATCACACATTTCTTAAGCGCTAGCTCTGGGCTGCACTCTAGCTAAGTCGTGGAGACGCAAAG
Lassi 2 GAATCGGCACTGTTCCCAGTGGTGCTCGCCTGTATAGCTGAAAGAACACAGGTTTTGGGGCTGAATCTTCTACTT[A/G]STTGTTTTTGGATCTTTGATGAATCACTTTAGTTccctgagtctctgtttccttgtctgcagAAYAGTGTGATAA
Lassi 2 GTGCAGGTGTTACTGCTTACAGAGCTCATGTACGCAGCAAGGGAGAAACCAGGAGGCAGAGCAACTATAATACAA[G/A]GGAAACACGTCATTCTGAGGCGCAGAACAGGTGGAACGTAACGCGAGCTGCAGGAAAGACAGGCgacctggagct
Lassi 2 GTCTGGTCTGCAGCACCCTTCTCGCGCCTCTCCCCCCTCMCCAGGCAGCGGCCCATCCACAACACCCCCYMCTCC[A/C]CMCTTGCCTCYCCCSCMGCCCCCGGTGCATCTGGTCCTTGTGGGTTCTGAGCTCTTGGGAGGCTGCCACTTGCATgene protein_coding GCF_000803125.2 NC_044537.1







Lassi 2 TGCTRTTCTCAGCTCTTCCCCTGCTCGAGCATCCTCACRCGTTCCCCTGGCTTCAGTTTTGAACACGTGCCTGCT[C/G]TGGCCACTAGctgcaggggaaggggctgtggggcAGCTCCAAGCTGGACGCCAGAGCCCTCTGCTGCGTCCTGTT
Lassi 2 GAGACTGGAAGCCCCTCTGGAGGTTGCCGCCGGCACCTCCCTGCAGAACTGCCGGCCGCATGCAGGGAATTGGCC[G/A]GCTGTGATTGGAGGGATGTTGCTGGTGGGGATAAAGAACTCGGTAGTGTCGGCAGAGGTGATTGGCCGCGCCCTGgene protein_coding GCF_000803125.2 NC_044514.1
Lassi 2 TTATTGAGAGCCTCCCACGGACCAGAAACTACAAAAATCAATCAACCCCTCCTGCAGCCATCCAGGAACTTACAC[C/A]GTGGGGAGACACGCTGTGTGCAGGACCTTACTAGGGGACAGTGCCCTGGGCCCCcggggagagggaaggacagaC
Lassi 2 GCTCTAGCATCAGCTGCAGATTTAGAACCACCTCCCAAGGTAATTACAGACGTAGGATCCACACTAAGTTCTGAG[C/A]CTTACCAGCTCCAGCTCTAGCGCTAAGTCATGAGCCGGAGCGCACACCAGCGTCAACTTCTGCCCCAGCTCGGAA
Lassi 2 AACTTGCACACCTGCAGGCTCTCTAGGGTGTCCCGCGCAGCTGCGCTTTCTCTTCTTTCGAGAAGCCTCTCGGTC[G/T]TTAGGTCGTTACCCGGATTGGTTTCAGCTGCGGTGGAGTGGGCGGGGTGTGGTGGGGACCTTGCCCAGCTCGGCGgene protein_coding GCF_000803125.2 NC_044515.1
Lassi 2 TGAGCTCAGTGTGTCCGGCTGGGCCCTGAGAACGAGGTGGCCTTGACCAGAGCCTGGGCTGSGGCCCKGGGAAGG[T/G]GGCCATTCCKGGSAGRSGGGRGGGGCSGCATCTGRSGKGGAKGGGGGGGTCTSGKGGAGGGKGGGGGACGTGCTG
Lassi 2 AGGACWCACACACTTGCSCTTGCCAATCTAGCACCACAGTTTATTCACAGGCAAGTAAATCAGGACTTCTGCTTT[C/T]CCGGATCTCACACACCTTGggagaaatatataaaaaagcaaTTCCACTTCTTTGGAAGAGGAGAGAATAGGGAGA
Lassi 2 TTGTCTTCTTATTCCTATTCATCTCGACCAGTCCTGACCAACAGGTGCCTCCAAACACGTCAGCCTCTGCAGGAC[A/T]CACACACTTGCSCTTGCCAATCTAGCACCACAGTTTATTCACAGGCAAGTAAATCAGGACTTCTGCTTTYCCGGA
Lassi 2 CAGTCAGCCTGCAGAGCACTCTAGGGTGGCTGAGTTACATGGAAGGTCCTCCAGGTCCCCCAAGGGCTATGCCCA[C/A]AGAGCTCTCACCCCGACCGGTGGTCAGGAGGATGTGGAGGGTGAAGACCCGCAGCGGCCACTGCTCCCCAGACACgene protein_coding GCF_000803125.2 NC_044515.1
Lassi 2 TTTCAAGAAGTCCCGCAGTCGGAACCGCAGAGAGCAGGATGGCGTGGCCACTGCAGTGGGCAGGGGAGGCCTCTY[C/T]CCGCAGCTGTGTCTACCTGTCGGCCATCTTCACCTCCCGCTGAAGCCTGCTTGCCTCTGAACACAAAACCACTCGgene protein_coding GCF_000803125.2 NC_044515.1
Lassi 2 GTGGCAAGCTCAGCTCTCACTCATTCCCTCTGCAGCCGCCCCAAAGGGAAGCGGGGAAAGAGTCAGTCTTGGGGC[T/C]GGACGCACAGGCTGGGGGGCACACAGCAGGGCCGAGGTCCAGACGCCGGCCCCTGGGCCTCCATCCTGTCTCAGGgene protein_coding GCF_000803125.2 NC_044528.1
Lassi 2 CTCCTGCTCCCCCAGCTCGCCTGGTCCCCAGGCTCWGCGTGTGCGGCCGCAGCCACGGTCCCCTCAGCCCCTCAC[T/C]CGACACGCACGGGGCCAAGCACGCGTCAGGCCCCGCGGGACGTGGTGCGGACGGGACAGCAGATCAGACAGGCCG
Lassi 2 CGTCGTGTCTGGTGACAACCCAAGTTCGTGACGTAGACACTCGGTGTGCTGGCTGTCCACTGCTGCAGGCTAGAC[C/T]GCCCCAAAGTGGGGTGGCTCAGCCCGCCCATGTGCTGCTCCCTCTCGGGGTTCTCTGGGTTCCCTGGGCTCAGCTgene protein_coding GCF_000803125.2 NC_044533.1
Lassi 2 cctctgctcttgCCTGACTCCCCTGGAGCCTGTGAGGTGGGGGTGTCTCTggctgaaggagagggagggcccACA[G/A]GGGCCCAGGAGCTGAGCTATTTCTGTAACACAGAATACGTCTGCAGCAGCCGCAGAGGAGGTCAAACTCTGGGCGgene protein_coding GCF_000803125.2 NC_044533.1
Lassi 2 ATCTCCCTTCCTGCCTGACCTTAAGCCCAACATGAGCAACTTGTCACCCCCTGGCAGCAGCCCGTGACCAGCTGC[C/G]GCTGACCTTCCCTGAGAGGGACGATGTGATCCTCAAGCCCTTTCCCCTGCAGCACATCCTGGCTGTGAGCAACCTgene pseudogene GCF_000803125.2 NC_044535.1
Lassi 2 TCCTCCCGCACCCCGGTCTCTCTTTCTGACAGatgaatcacctgggaatcttgttaaaatgcaggtctTGAATGG[G/A]CAGGTCTGAGGCTTTGGACACTGCAGACGCCTGGGCCACGCCTGCAGCAGTGAGGGTACAAAATCCGGCACCTGG
Lassi 2 CAGAGCGGACAGGGAGCCAGTGATGTGACCGGGGCGGGGACAAAAGGAGAGGACCcatggaagagggcagggagg[G/A]ccaggAGAAGGTGGTGGTCCCACACATTACGCCTCCACCACTCACGCGAAAGCAGCTGCAGCGCGCCCTCTGTAGgene protein_coding GCF_000803125.2 NC_044543.1
Lassi 2 CACTGAACTGCAGTGAGAAACGGAACTCTCTTAAGTTGTTAAAATCTTCACGGTGAGACATTCAAATCTCTCCTC[A/C]TTCTTGGCTACGAAAGCACGAAAAACACAGGCCAGAAACTCATCAGCCTGTTGGTTGGTTCACTATCCGTCTGGTgene lncRNA GCF_000803125.2 NC_044546.1
Lassi 2 AAGTGAGCAGAAGGCAGCAGCCAGAGCCAGGCAGCAGATTGGGGTCCCAGCTAAATAGTCTGAGCTGCAGAACAT[T/C]GTACTTGTCCTTGCAGAGTAATGCAGAGCTGACCATCATTCACAGCATCAGAAGTTGAGTCATACAATGAGCTAT
Lassi 2 TCCTCCACCCCCGGCAGCCCCGAGGGTACCCCAGCCAGGACCGCCTCCTCCTGCCCGCCCTTGGTGCGTCACCTC[T/C]GGCCTGCACGGCCCAGGCTGACTTGTGCACGGCCTCTGCAGGGGACCCCCCCCCAGAGGTCTCCTCACCGGGGGGgene protein_coding GCF_000803125.2 NC_044516.1
Lassi 2 CGTGTGCAGGCAGTTCCGGGGGAAGAGGGGCTCTTCAGAGAGCCGTGGGTGTGCCCTGAGTCTACTCTCCCRAGG[G/A]TAAGGATGTCCCTCACCTCCAGCTGGACAAAGGGACGTCACCACGACCMCTTGGAGAGCTTGCTCTGAGTTCCCT
Lassi 2 ACATCGTGTGCAGGCAGTTCCGGGGGAAGAGGGGCTCTTCAGAGAGCCGTGGGTGTGCCCTGAGTCTACTCTCCC[A/G]AGGRTAAGGATGTCCCTCACCTCCAGCTGGACAAAGGGACGTCACCACGACCMCTTGGAGAGCTTGCTCTGAGTT
Lassi 2 GCTGACAGCCCCCTGCCTCTGCTAGAGAGCCCagctaccccccMcccccMSMSgcYcYCYCCCYCCMSSCCMMSC[T/C]ACSACCMGTGACTGATCCAGGCGGGGACAACGGCCCGTCCTCCGGTTTCCAGCTCGAGGCAAAGCTAACAAACCAgene protein_coding GCF_000803125.2 NC_044511.1
Lassi 2 TATACACCACCATGCTGGTTTCAAACCGCATGATAGCTCTGAGACAAATACCAAGATTCTGCAGCACGTGAAATT[A/G]TTTTGTTCAGTATGTTCGGGCTGTTCTAACAAAGTGGCACAGGGTAaagtggcttgtaaacaacaggaATCTGTT
Lassi 2 TGTGAATGCGGTCTGAGTGCCTCTGTCATCTCTGGATTTCATCCAAACCCTTCTATGACTTTAGATGCGGAGGCT[C/T]TCTTGAYCTCACCCGAAGCTGTCTGCAGAAGGTTTCCAGACAGTGTCTCATCCTTTCTTCACAGGGTCATTAAGT
Lassi 2 CTCCCATCCTAAGTCTCAAGTTCCCATTCTCAGAGTAAGGGTGGTATTGGTTTAGTTGGTGGGACAATCACCTAG[T/C]TGCTGTTCAGCAAGCAGGTGGACTGATCTCGGGTCAAGTGCCCATCTCCGGCCGTTATGGGGAGGTCACGTGGTG
Lassi 2 GGGACTGGAAAGCTGAGAAGGGAAGTGAAACTCTCCCCCGTGGCTGGAAGTGCTGTGTGAAGGGGCCGTTCTGTC[A/T]CCTCCACAGTCAATGGGCAGATCTTGCCCGGGGGCATTGTGATAACCAACCGCATCATCCAGAAACTGGGGGAACgene protein_coding GCF_000803125.2 NC_044511.1
Lassi 2 AATGCCTGTGCAAAGACCCAAAAACTCCAACATGTCAACAAATATAAATGACMATGAGCAGCGGCATCACCGCCA[G/A]GACTCTGTTAGTAGCTCAGGGGGAAGAAActgcagagaaagacaaagcaaTTACACACCCAAAAGCTTGTGTTTAgene protein_coding GCF_000803125.2 NC_044520.1
Lassi 2 TCACCGGGAGCACCAGGTGAGGCAATGCCTGTGCAAAGACCCAAAAACTCCAACATGTCAACAAATATAAATGAC[C/A]ATGAGCAGCGGCATCACCGCCARGACTCTGTTAGTAGCTCAGGGGGAAGAAActgcagagaaagacaaagcaaTTgene protein_coding GCF_000803125.2 NC_044520.1
Lassi 2 TCCACCTGACACCTCAGAACAGGACCTCTtttggaaacagggtctctgCAGATGGACGTGGTTAAGATGAGGACA[C/T]gcaggaggagggtgggccctaatcYagGGACCCTGTCCTAAGAAAAcagaggacacagacacagggaggagggcagene protein_coding GCF_000803125.2 NC_044520.1
Lassi 2 CTGACTGCCTGCGAAGTGCTTGCTCTCAGCCGGGATTGCACGAGCAGAAGCATTTATACTTTGgctgttttcttt[T/C]gtaaaagtgaaaatctgCATGAATGGCATTTGTTTTCCTAAGCAAACACCCGATTAGGTCCTTTTCCCTGGCTTC
Lassi 2 CGGGCCCCATCTCCAGAGGCTAATTGTTTTCAGACAAGCCTGYTGGCAGGGGCTGAGTCCCCTCCCCTGCACAAT[A/C]AATCTGTGGTCAAAGGGGGgtcaagatggagaaaaatatctTCTGCAGATTCATTTAGAAAGTAACTTTTTGAAT
Lassi 2 GGAGCGCAGTCACCACCTGCACCTGCTGGGGCCCGGGCCCCATCTCCAGAGGCTAATTGTTTTCAGACAAGCCTG[C/T]TGGCAGGGGCTGAGTCCCCTCCCCTGCACAATMAATCTGTGGTCAAAGGGGGgtcaagatggagaaaaatatctT
Lassi 2 AGTCTAGGGAGGTCTGGGTGAGCGCAGACAGGTCTGTTTTGGGCAGYGAGGCTGTCCTTTGCCCCGTGGGATGTG[C/T]AGCTGCTGCAGCCCACGCACCTGGGCTGGGTGGCAGGAGGAGGTGGACCCCATCCTGATGCTAGCTGAGCAGGGC
Lassi 2 cgccctccccctcctctctcagagTATCAGCCAGCATTTGGGGTCACTAATGCACGTGAGGCTCTGCAGAGCACA[T/C]GTGTCAACCCAGGCTGTGCTTGCACCCCWCTCTCACCGCAGCCAACATACACTGCCTGCTTCCTCCGGCCCAGAG
Lassi 2 GCCAGCATTTGGGGTCACTAATGCACGTGAGGCTCTGCAGAGCACAYGTGTCAACCCAGGCTGTGCTTGCACCCC[T/A]CTCTCACCGCAGCCAACATACACTGCCTGCTTCCTCCGGCCCAGAGCATGCCAGGCTCACTGCCTTCAGGGTGGA
Lassi 2 AGAGCAACAGGATGGAAGGAACCTGGACCCCAAGtgacccccMcctSccccccMaRKTACCCMCTTCMAAARCGC[T/C]ATGAAACACCCMAACATCCTGCACCCGGTGGGTGGATAAACAAACCACCACAGCCAAACAGTGGAACACTGCCCGgene protein_coding GCF_000803125.2 NC_044512.1
Lassi 2 AACCAGTGCAGGGAGATGAAGTCACTTGGTGGGTTCTGAGCTCcctgcaggaagccttccctccccccaggcctG[T/G]CCTCTTTGCCAGCTCCATGCTAGGTGCCCAGAACAGGACCCCTCCCCATGCAGCCTGGCTCCCGGGGCACCCGAG
Lassi 2 GCAGCGGGATCAGGGCCGGGTCCCCAGCGCAGAGCGTGGGGCCCACCAGCAGCGGGCACAGCGGGTGTGAGCAGC[C/G]ACCCCCTTGCCGCATTTCCCTCCTGCTGGCGGTGGGCCCTGGAGGGCCAGCTAAGGCTAAGTTCCTGCTGCAGGGgene protein_coding GCF_000803125.2 NC_044529.1
Lassi 2 CTCTCAGAGAAGGAGACCGCACTCGCTCGGTGCTAACTGGGCTGCCTGCGGTGTTCAAGGAAAACAGACRCAAGC[A/G]GAGGACACGGGGGTTGAAGCTGCAGCAACCAGAGGCCAAGTTTCAGGGGATTTTGAAGAATTCCTCACTTGGGAG
Lassi 2 GCCCGTGATCGCTGCCTACACCAGCCATTCTCAGAAGTGTCCCCTGTCACCTCGTCCTGCAGGATACTAATGGGT[G/A]TTTAAGGAAAGGAGTCCCAGGGCCAGATACGTTTGGGAAACACCACAGACTTCAGCCTCTTCTTAGATGTCCAGGgene protein_coding GCF_000803125.2 NC_044529.1
Lassi 2 TGGGGAGAAGGGGTAGCTGGTCTTGACAGTGACAATGGCAGAGCAGCATGAGGATCGCTCTGCAGGGGTCARAGA[C/T]GTCTTCTAGGGCAGTGATGTTGAGCCCAGCTCtacaagtggaRaagaaaagggggMaagaacatTTTAATCCAAG
Lassi 2 CGGGGAAATGTTAAATCAGCGAATTGAGATGCCAGAGACGAAAGTGGGACTGCCACGTGGAGCCTGCCACACCCG[C/T]GCTGACAGTGACAGTGTGGTGGTGTGGGGGACGTAGGCAGTGCAGGCTGTGAGGCTTGACGTCAGCACCCCCATT
Lassi 2 ATGTTTTCTGGCTGGCTAGGGGTAGGGACTGCTCTCATTCCATCCTACAGGTGAAGAGGTTCAGTCTCAAAGAGC[A/C]GATTGGAACCAGGCAGGCTGTCTGCAGAGCACTTGCTCTTAACTAGCCCCTCATTGAAGCTGGWATTCTTCCTCAgene protein_coding GCF_000803125.2 NC_044530.1
Lassi 2 CGTGACGCCGGCTCTTCAGGGGGAGGATGACCTTCAGGGAGTGTCCTAGGGTACCCCCACTGTGGTCACAAACAG[G/A]TCTGACCTCTGCAGCCTGGGGGTCCCCTGCCCTGAACTCCCAAGGCCGTTCTCACCTCTGCACCCGCAGACGCTGgene protein_coding GCF_000803125.2 NC_044532.1
Lassi 2 CCCCTGCAGGCTAGAGGATATTGCAGGCGAGGACCCCAGAGCAGTCTCTGAACattcctgccccccaccccctSc[A/C]cctgCYCYAGATTTCCTTAACAGCATCACTAGAATGCCCGGGACCAACAGTGGAAAGAAACCACCTACACTATGT
Lassi 2 GTGCCCCTAAGATCTGCAGGTCTCAAGAGTTAGGCAAAGGGGGTTTTCCTTCTTAGAGAGTCATAACAGGGCTGG[A/G]AAGGGGGGATTAAATTGTGGCATGAGCAGGTAGGAGATTAGAGAATGTTTTACCGTGAGCCTGGCACGTTCTCCG
Lassi 2 cttcctgcctcagtttcttctttcctcctggtGCTGGTCATTTGGTAGAGCCGCRGGGCTCAGGGGAAGTGAAAC[A/G]GAATCCCCGCTAACAAACCGCCCTGCAGGAGCGAGGGAGGAGGTGTCCCGGACCCTGCTCTCTTTACCACTCTGGgene protein_coding GCF_000803125.2 NC_044533.1
Lassi 2 GGAGtttcttaaaattcttcccttcctgcctcagtttcttctttcctcctggtGCTGGTCATTTGGTAGAGCCGC[G/A]GGGCTCAGGGGAAGTGAAACRGAATCCCCGCTAACAAACCGCCCTGCAGGAGCGAGGGAGGAGGTGTCCCGGACCgene protein_coding GCF_000803125.2 NC_044533.1
Lassi 2 AAAGGTGGGTGGGCTGAGTCCACGGAGCCCCCGGGCTCCAAAGAGCAAGGTGGCACKGCMAGAAGKGACMAAGRG[C/A]AGGTGAGTCKGGAGAGGGATGTAGMatagaKggRgggRagggRRggggctctaAGGATGGGGCAtctgcagaggg
Lassi 2 GGCCCGGAGAAGGCTCAAAGGTGGGTGGGCTGAGTCCACGGAGCCCCCGGGCTCCAAAGAGCAAGGTGGCACKGC[C/A]AGAAGKGACMAAGRGMAGGTGAGTCKGGAGAGGGATGTAGMatagaKggRgggRagggRRggggctctaAGGATG
Lassi 2 CCGGGGCTGAGATGATGCCActgcccctgggggcagggatgaGGTGCACCAGCATGGGACTGCAGCAGCCAGTCA[C/T]CTTGCAAGGGATGGTGTGGGATTTGTCGATCTTATTCCCCTTGTAGCCTTGCCACATGGGGAGATGGAGAGCTTGgene pseudogene GCF_000803125.2 NC_044535.1
Lassi 2 gctcctcctcctgcaggtcccagcccagccttcctctcctccacgAAGCTTCTCTGGCCCTGCAACCCCTGCCTC[A/G]CAGTCTGYGTTGGGTGACATGTCTTTGGGCTCCTGCTGCCGCCTGTGCCGTCCCCATCCCAGCGAGAGCACAGGG
Lassi 2 tcctgcaggtcccagcccagccttcctctcctccacgAAGCTTCTCTGGCCCTGCAACCCCTGCCTCRCAGTCTG[T/C]GTTGGGTGACATGTCTTTGGGCTCCTGCTGCCGCCTGTGCCGTCCCCATCCCAGCGAGAGCACAGGGATGCGAGA
Lassi 2 TTCATCTGAAGGGTCTACCTGGGGCCTCTGCAGCACAGAGTTCTCAGGTAGACACACTTCTTACCTGGCCACGCA[G/A]GGTTCCAACTGCAAGTGTCCTGCTGAACAAGGCAGAAGCTGCATGGTCTTCAATGACCCAACCTTGGAAGCCTCA
Lassi 2 GGGACACAGCAGGGACCCCTCCTGCTCTcgagagaaggaagaacaaagatgTTCCCCTTTCTGGAAATTTGATAC[G/A]GGGAGAGTGTTCCCTGCAGTGCTcaYggggcagggagaagaggatTTGTGAGGGGTGGGAAGTAGAATGAGTCCT
Lassi 2 CCTCCTATAAGCACCACCTGTTCGTGTCTGTGTGCCCCGGGAAGTGGATTTACAGCTTAGGATGTCTCATTTCAA[C/T]TGAACTAATCCTCACAAAATGGCCAAGTGATGTAAATGATTCCCGTGAAGAAACTGCAAGCTGCAGAAAGGACTAgene lncRNA GCF_000803125.2 NC_044535.1
Lassi 2 TCATCACTTTCCTTCTTGCCACAGATCCTTGGTTGCTCAATCGGCACTTAATCACTCAGTCACTTAAGGGTGCAG[G/T]CACCTAATAGCGCTTTCtatcagttttcccatctgcagaatggggacTGCGCTTCTGGGCAGACAGGGTGGTGGT
Lassi 2 GTGGCCAGTCAAATTGACACATGGAATTAACCGTCACAACACCTCCTGATTACACAGAAGGTGCCAGTCCCTGTG[T/C]GAGGGGCTGTACGTGGCTTGTCTCATTTAGCCCTGCAGACAAGCCTGTGGGGCAGCATACGGTCCTGTGCTRGTC
Lassi 2 TGGTTCTggcggtagagcacgtgctcagctgCAGGTGCCCCCCTCCAGCTGGGAGccccccMccMgccYcYcccc[A/C]gcAGCMCSCCCCMGCTGTATKCGCTCCTTCSCCCYCTTTTCCCCCAGTCACACCCCACTCTTTCCCGGCAGCTGT
Lassi 2 CAAGCTCAGGGCATCTACACAGCAGGGTGGACCTTGTGGTGTCTTGGGAAACGGAGCAGATAGCTTATGCCGACC[G/A]TCTGGTGCAGCACGCAGGCTGTGCACTCAGGAGGAGGTAGGTGACTGCCTGTAGACCTGCAGCACCCTGTGGTCAgene protein_coding GCF_000803125.2 NC_044536.1
Lassi 2 ccccaggggcctCTGGTGGGCCGGCTTCATGTGTTGTGTCTGGAAGGTCTCGGGCCTCAGGGCTGTGGTTGCCAC[G/A]GGGGATAAGGTCATTTGAGGCCGCAAGCACCAGTGGTCCAACTGGGAGACCAGGTCTGCAGATGTACAACGAAGG
Lassi 2 GCTTCCTTGGCATGGCCAGCACCACTTGTGGGACTCATCCACATTGGAGAGAGCGGGCTGCAGATGGTTCCTTCT[C/T]GTTGCCCCGTAGTACTCCACTGCGTGGTTCTGAGGCTGTCTGTATCCCTCCGTCTCTTCCTGTCCGCACTGCCTGgene protein_coding GCF_000803125.2 NC_044538.1
Lassi 2 TATCCTGACATGTCCGGATTCTGCATCCTACCACCTCTAGCTTCCTCCTTGCGTAGCAGCAGGGTACAAGAACCA[T/C]ACACACTTGCTTCCCTGTAGCTGAGAGCCCTGTAGCATGTGTGGCATCCTGCAGTGAATGTGTttagaatgagtggene protein_coding GCF_000803125.2 NC_044540.1
Lassi 2 TTACTCCCTCAGCCTGACCGGTGTTGTCCTAGAGACAGGCGAGCCCTGCGGAAGTCAAGGTGCATCAGGCTGTCG[A/G]TGGTAGGACTTCGGTAGCAGTACCTGTCGTCATGTTCCATCCCCAGAAGAATGGCTGCAGGTCAGGGACTGTCATgene protein_coding GCF_000803125.2 NC_044542.1
Lassi 2 ACGTAGAAATCACGGGTCCCCTGCAGGCGTTACGCGGTTAAGCTCCCTGGCACCCTCCAGCTCTCCGTACAGATG[C/T]TTCTTCCTCCTGTCTCATMTTCCCAAGTCCCCTTCTGCTGATGCCCAGGGACACCCGGCACTTGGCTTCCTTTCTgene protein_coding GCF_000803125.2 NC_044543.1
Lassi 2 GATAMGAGTTTTGGTCTTAGAACCAAGGAGTCTGAGTGCCAAGCCAGCTTTGCTACCAAATCTCTGTTAAGGCCC[G/A]CCGGGGGACCGAGCCtgcctctccctgagcctcaatcTTCTGTCTGATGAGGGTGATGCCttagagaaaaatgtt
Lassi 2 ctattgcAACATGGGGTGACAGCGACACCGGCCTCGTATGGCCCTGAGGRGGGGGCAGTGCCTGGGCAGACTCMG[T/C]GCAGAGRCTGTCAGGGCCAGTTACTATCACAGATCTGCAGTTCCTCACCTACAGTTCTGAAAGCTCAGTCTGAGA
Lassi 2 ccctattgcAACATGGGGTGACAGCGACACCGGCCTCGTATGGCCCTGAGGRGGGGGCAGTGCCTGGGCAGACTC[C/A]GYGCAGAGRCTGTCAGGGCCAGTTACTATCACAGATCTGCAGTTCCTCACCTACAGTTCTGAAAGCTCAGTCTGA







Lassi 2 GTGACCCtcgctaagcctcagtttccctattgcAACATGGGGTGACAGCGACACCGGCCTCGTATGGCCCTGAGG[A/G]GGGGGCAGTGCCTGGGCAGACTCMGYGCAGAGRCTGTCAGGGCCAGTTACTATCACAGATCTGCAGTTCCTCACC
Lassi BirthWt GCAGCTCGGTGGGCAGTGGGCGCGGGGGGTCCCTGGTGGGTGTCCTGCTCTGCAGGGCTTATGCCTCTCTGGTGC[G/T]ATGGGGCCAAGATGACACRCGTTCAGGGAGGAGGGACCCTACAGTCTTGCRAGGGGCGGCYGacgggcctggggcgene protein_coding GCF_000803125.2 NC_044521.1
Lassi BirthWt GCGCGGGGGGTCCCTGGTGGGTGTCCTGCTCTGCAGGGCTTATGCCTCTCTGGTGCKATGGGGCCAAGATGACAC[A/G]CGTTCAGGGAGGAGGGACCCTACAGTCTTGCRAGGGGCGGCYGacgggcctggggctggggaagggctggtGTGAgene protein_coding GCF_000803125.2 NC_044521.1
Lassi BirthWt GCAGGGCTTATGCCTCTCTGGTGCKATGGGGCCAAGATGACACRCGTTCAGGGAGGAGGGACCCTACAGTCTTGC[A/G]AGGGGCGGCYGacgggcctggggctggggaagggctggtGTGAGCTGACGGCTCCGGCCTGCTCTAAGTGGCACCgene protein_coding GCF_000803125.2 NC_044521.1
Lassi BirthWt TGCCTCTCTGGTGCKATGGGGCCAAGATGACACRCGTTCAGGGAGGAGGGACCCTACAGTCTTGCRAGGGGCGGC[T/C]GacgggcctggggctggggaagggctggtGTGAGCTGACGGCTCCGGCCTGCTCTAAGTGGCACCAGGACTGGGCgene protein_coding GCF_000803125.2 NC_044521.1
Lassi BirthWt CCTGGGTTAGAGAGCAATTAACGTTAGTCCTCAGTTGCACGKGTTGGGCTCAGCTTTGGGACCCTCTGTGAAAGT[G/T]GGAACTTGATCTCAGAACTGCAGTGCTGGCTGAGCAGCATATTCGCTTTTCTTAAATCTTATGGGGACTGCTTAC
Lassi WeaningWt TGCCTTGACCCATCAGACCTGCAGCCGCTTGCAGCATCCCCTCTGCCCCTAGAGGGACTCCTGCTAAAAGCTGTG[G/A]GTCTGTCAGTCCTGTAGAGCCATCACCCATTGACAAGACAAACAACCCTGCCTCTGGGCCGGAGCATCAGCGGGG
Lassi WeaningWt ATATTGCTGCAGTTCATTAGAGACCAGAGATGGGCTCTAACTCTCCAACCAAGGCAGTCGGAGAGGTCTTGGTGA[G/A]AGCAACTTTGTATRTTAACCCAACTGGAGGAGAAACCATCCGGGACTGTGTGAAGAAGAGGCAGCAACACTGCCC
Lassi WeaningWt GACCATCTGTATCCCTTGGCCTCTGCCCAGTTTTCAAGCCCAATTTTCAGTCTGCCAGGCCATTCTGAGCTCCCA[G/A]TGTCTGCTCCAGAAATTCTGCAGCTAGAGTCAGTGTCTGTTGCTGGGGACCCCGACAAAGAAGCCATCAACCCCT
Lassi WeaningWt TGTAATCTGCAGAGGRGAACCACCTCTCCCACCGCTCCCTGTTTTATTGactttggctttgttttcttatcaGCC[C/T]AAGCTTCCTGTTCCCCGGGAGTTCTCCCTACATCTTAAGCCATAACTGGGACTTTTGGTCACATAGTAATGACTCgene protein_coding GCF_000803125.2 NC_044527.1
Lassi WeaningWt ACTGGACGGTCTTAATTCACTAGATtagattctctctcttcctgtgtttgtattttccctcttttttcccttggt[G/T]CCCCTTCTGCCACTTACCTGTTCATAACAGAAGGCTGCAGAACGCAGTGCGTCATTTGCCATGGTCATGTTTTTT
Lassi WeaningWt GCGCGCAGCGCTGGTGCGCCCTGGACTGGCGCCTCTACCAGCACTTCAACCGCACCTTCTGGGCCAAGGTGCACG[C/T]GGAGCTGGGCCTGCAGCGGCTGCGCGCAGAGGTGGAGCTGCTGCGGGTGCGGAGGCGTGAGCTCGAGGCTCTGTGgene protein_coding GCF_000803125.2 NC_044515.1
Lassi WeaningWt GGAGCCCGGGAGGCCAGTCTCGCCTCTGAGTCTAAAAAGCTCTGCCAACTTAGGAAGGAAACTTGAAATTTGATC[T/C]TAGAGCTCAAGGAAGTAGAAAACAGCTCGCTGCATTCCTGCAGAAGTGCCGGGTTTGCACATGTCAGACCAGCCA
Lassi WeaningWt CTCGCAGGGACAggtcccagcctctctctctgaaAGAGGGGTGATATGCCCACACCCGGGCTGGCCCTCGGCCCG[C/T]GTTCAGTAGACGCCCCGCACCTCCTAGGCCGCGGTGGGTGGTGAGTGTGGCCACGTGGGCAGAGCTGCAGCCCAGgene protein_coding GCF_000803125.2 NC_044517.1
Lassi WeaningWt GAAGCTCCGTGACGCTGTTCAAGGGTTTCTGCTCGAAAGCCTGAAAACGCGGGGCGCAGGCCCGCGAGAGATTTG[G/A]TCTGTCTTTTTTGCTGCAGTCTCACCCAGAACCAGAcccgttgtttttttttttttttaatttcttatttatttagene protein_coding GCF_000803125.2 NC_044517.1
Lassi WeaningWt TTGAGCCAAGACGCTCAGCCCCAGCTTGGTCCGGGGAGCAGGTGCTGGGAAAGTGGGATCTGCGATCGGTGACGT[C/T]GCACGCCCTGAAATCAGTTATAACTGTGACAGGTGGCAAGACTGTAAACAGTCCCATGCCTTATAACTACAGCCAgene protein_coding GCF_000803125.2 NC_044517.1
Lassi WeaningWt TGTGTGAAGGCACTCAAGGCAATTAATCATGGCCTGGGCTCCAGCACTACCACCCGGGCTGGAAGACTCCGCCCC[G/A]AGCTGCCAGGTTGGCCTTAGACCAGGAGTTCAAGGATCTCAAGTCTCCGCTCCTGGCTTCCTGCTTTCCAGGAGAgene protein_coding GCF_000803125.2 NC_044522.1
Lassi WeaningWt ATGGTCTCTATTTATCTCACTTAGTGTTAGTATCCAGACGTTTCACTGCAGAAATATTGATGTGGTTGATATCCT[C/T]GGTCCCCTGGGCAGGTTATGTAATGTACTGAACAAGCAGCGTTATCACCTTCCAGAAGGGGAATGAGGCCTGAGTgene protein_coding GCF_000803125.2 NC_044523.1
Lassi WeaningWt CAGGTCCCTCTGCCATGTGTTCCCACAGCACGGCCTCTCCTTGGCCTCTGGACTCGTCCAGTCTCGGGCCTGGGA[G/A]ACGTCAAGCCTCCAGAGCCGTCCTCGgacctttgttcctgcagcttcCACGTCCCTCTGTTTCCCCCACGCCTTT
Lassi WeaningWt TTATGTGTCCTCACTCACGTCAACGAGGGTGCTAGAACCCACCCCCAGACCAAGTGGGTCCCACAGCTCCCTTCC[A/G]TGGATCCTGAGATCTGGACAGTGCTGCAGGGATCCAGGTTGCACGGGAGCCTCCAGCAGCCTCTTGGATGGGTTA
Lassi WeaningWt GAGCCTGCCATGTGGCCGAGGTTGCAGGGTCAGGAAGTCCTCCCCCCCCCAACTCCATTCAGTAAGTGACAGGTG[C/T]TGTGTATCGTCTGCAGGCGAGCATGGGGTACATGTGGTATAGAGGAGTCTTGTGACCTGCTCCGTGAAGGGGGTGgene protein_coding GCF_000803125.2 NC_044523.1
Lassi WeaningWt CTGCAGACAGttgaggagggaaggcaggcgaATCCAGCGGAGAAGCAGTCCCCGTGGACCTCCTGTGTTCCTGTG[C/T]TTGCTGCCCGTGACCTTGTTTCATGCTCACAACACGCCTAAGAGGGGTCTCATCAGCACCGCAttttcagaggag
Lassi WeaningWt ATCAGGGAGCGTCTCTTTCACGGGAGGGTGGGGTTAGAGTCGGTCCTGGGAGGCCTGGTAGGGGAGACCTGAGCC[C/T]GATTTGGGGGCCAGGTCCGAGAGCGGTGGGGGGCTGCAGCGTGATGGGCAGATGATGGAGTAGACCGTGAAGAGAgene protein_coding GCF_000803125.2 NC_044541.1
Lassi WeaningWt catccgGATAGAAGGCGGGGTTGTAACGCTGACTTGCCTCTTCAGTTTCCTGGGCTCtgacactcccctccccca[G/C]cccatcaCACCCAGCTGCTCCCTGCAGTGCAATGGTGAGGGGGCAACAAGAAATGCCATTCTAGCCAGGCTGCTT
Lassi WeaningWt AGCATGAATCTGTGGCCTGGCTGGAGGCCCGGATGGACAGCATCTGTGTCTGCTCCTTGGGGCTCGGTagagccc[C/T]tcccacccccttcaaGATCTGAGCCCCACATGGGGTCCATCtggccctctgccctcctMtcctctgagccctcaAgene protein_coding GCF_000803125.2 NC_044542.1
Lassi 2 CACAGAGAGTGTCCTCTATAAAGCCTTTCCTGACTCTGCAGAGCAGGCTTGTAACTCATTGTGTGCAAGGCCAGT[G/A]GTAGCCCATGTGAATCTTTTGGATTAGACAAAGGTTTCTTGCAGTTTTCTAGACACAAGCAGCCCTGACATAGGGgene protein_coding GCF_000803125.2 NC_044515.1
Lassi 2 ctcgcCTCCCACTCTGTTCAGCTTTCACCCCTAGACTTGGCAGAGTGGGGAGAAAGTAGAACTTAAATCTCTTCG[C/T]TGTTCTCCCTGCAGTTTCCCTCTTAAATTATAACTGGGAGGAGAACGTGTAGTTAATGGTTGCAGACTTTACAGGgene protein_coding GCF_000803125.2 NC_044541.1
Lassi WeaningWt TGTGAAATTACATGGTCCATTAGAGACCAAAYCCAGTGCAGATGTGTGTGATTTCCGCTTTGCAGGWAATGAGCG[C/T]GGATGCTGCAGACACGCCGCCCCCGYGGGGCACTAACTCGCCAGTGCCGCCCCGAGGCAGTGAACTCATCTCCAG
Lassi WeaningWt CCCCCTCAACGCCAGGAGCACCCCAGTCATGACAAGCACAGATGTCCCCAGACGTcgcccagtgtcccctggggg[C/A]agaaGCACCCCTGGTCGAGAACCATTAACGCACCTGCAGGTGGTCACCAGGGCAAATACATGAGGATCTCAGCACgene protein_coding GCF_000803125.2 NC_044532.1
Lassi BirthWt AGAGGCTGTCCTAAAGAATGAGTTAGGATTATCCGGAGAGAAACGGAGGCAAACCGTGAGGGCCCTgacctcccc[T/C]ccacacacacgtTCCCTCCAAGACCAGGGCCAGCTGGAATGACTCGACGGGGGTCTGGCGGTGACCCCAAGGCCCgene protein_coding GCF_000803125.2 NC_044527.1
Lassi 2 AAATTCAGCAAACTTCAAAAGCCACACTTTTCCTGCATCCGGGCCTGCCTTGTTGGGGTGGAAAAAGGAGGTAAA[G/A]CCAAATCTTGGAGACTCTGAAGGTGAAGAGCTGATCTAAGAAATGTGAGGCAGTGGCTGCAGAAGGAATGCTGAGgene protein_coding GCF_000803125.2 NC_044520.1
Lassi WeaningWt ttcaaaaaatatttttctctctcctttttcattctaGCTTTCCTTTGGTGAGCGCCAAGTTCCTAAACTGCAGAA[G/A]CCAACTCTGTCAGGGGACACCCACACCCTGGACCTGTCCCTGAAGACCAACTCTCCTTTGTGCAAGGATCTGCCTgene protein_coding GCF_000803125.2 NC_044530.1
Lassi 2 AGGCACCTGCTGACCGAGCGTCAGGTCCTCTGCGTGGCGTTGCCATCACCCCATCATAAATGGAAAGGGAGAGCC[G/A]AGCTGCAGGGCCCAAACCACATACCACAGTGGCGACGCATAGGAAGCCCCACGCGGCTGTGCAAATATGACTTCT
Lassi 1 GTTACGCCAAGAtgaatttattccttttgatattttGACCCAGATGAAAGATTTCCGGGTTTCCCTATTAACATT[C/T]TCTCTTGGTTCAGGAGGGCCAGCAGGTTGGGGGAGCAGAAGGATATCAGTATTTTATTGAATCATGTTCAGCTGCgene protein_coding GCF_000803125.2 NC_044523.1
Lassi WeaningWt TCTGCCCAGAGTcagtggagaagcaggaggaccTGCAGGGTGGGACCCGTCAGTGTTCTCACATAGGCTGACATA[C/T]TGGGGCTTTGCACCACGAGTACAAACTCTATTCCCCCAGGAGCCGGAGACGGGAGGTCAGGACTGATGGACCGCTgene protein_coding GCF_000803125.2 NC_044529.1
Lassi BirthWt GATGATGAcggtggctgcagggccctgcctGAGTTAAAGGAGGGGCATCggaggtgggggcagctggaAGGGGTC[C/T]CCTCAGGGATGCAAGGGTGTCTTCAGGGGTGCGAGGGTGCCCTCCCACCATAAGTTCCGTGCCTGCCGGTCCTCC
Lassi 2 AGTTAGGGAACCTGCAGAAGTAAGATCACCCTTGCTTTTCACTGGGACCTAAAGTCTCTTTAGGGCCACTTCTGT[G/A]GGTCTCCCATGACTCCCATTAGGTGCCACGGGCTTCCTTCCAGgtcctgaggtggggagggtttACCGGCTGACTgene protein_coding GCF_000803125.2 NC_044531.1
Lassi BirthWt GGTTCGAGGCTGTCAGCGACAGAGCAAACAGCCAGCACCGGAAGCCTCCAGTTTCTCAATGGCCTTCCCTAGACC[C/T]GTCTTTCTTAAGAAATGTCTTCTAGAAAAAGAACCCATGGAGAGGCTGGTTAAAGGCTGCAGTGAGAACCTGGGAgene protein_coding GCF_000803125.2 NC_044517.1
Lassi BirthWt GATCTGCAGAATTGCAGGCAAGACTGGAATCTTGGGGAAAGACAGGCACTCCGTTTTTCCTCGAATGTAAAGTAC[A/C]AACTAACTCACGGATCTGGTATTGTACGGTGGGGCCGGAGGGGTATGGTGGTGAGATGAAGAAGCAGATGTTAGAgene protein_coding GCF_000803125.2 NC_044542.1
Lassi 1 TCTCTTACAGATGGGGGGCTAAGAGCTCCTCTGAGTGACCGGGAGTCTGGTATGCTGTGTCTGGGCTGCAGATTT[G/T]CAGAGCCACAGACAGGTGCCCAGACTTCCCACCCTTGTCATCCTTACCTGGAAGGGCCTCAGAGCCCCCTGGAGC
Lassi WeaningWt TTGTCAAACAAAGAATGCTGCCCACCCTCTATTTTTCCAGGAATCTAGTCTTCAGCCCCTGCAGTCGCTGACCCT[A/G]CACagcacaccctgaaaggaattcagggcgaagatcaggatgaggcattctgtgctctgggaaaactgtcAGAACgene protein_coding GCF_000803125.2 NC_044530.1
Lassi WeaningWt TTGTCAAACAAAGAATGCTGCCCACCCTCTATTTTTCCAGGAATCTAGTCTTCAGCCCCTGCAGTCGCTGACCCT[A/G]CACagcacaccctgaaaggaattcagggcgaagatcaggatgaggcattctgtgctctgggaaaactgtcAGAACgene pseudogene GCF_000803125.2 NC_044530.1
Lassi WeaningWt ATGGGGTGAACCGTCGGTGCTCAGGCCTCACAGCCGCCATGCCTCACTCCTGATTGGGGTAGTCTGCAGAAAGCA[A/G]CGTCTTTAAACTGGCCTCTTCCTCTGGGACCTGTAGCACCAGCCGTCCTCAGTGCTGGCACATGGGAGGACCGGCgene protein_coding GCF_000803125.2 NC_044530.1
Lassi WeaningWt CAGGAAGCCCTGCAGACACCTCtcttccttactgttttccatccCATCCCAGAGCCCCGTGAGGACGGGTACCCT[G/A]CCTTCCCCTGGCGGCGCCCCAGCAGCAGTGCAGCTCCCTGCACACGGGAAGTGGCCGGCGGGCACCTTGcaggatgene protein_coding GCF_000803125.2 NC_044529.1
Lassi 2 TCGCCCGCTCAGAGCCACCGCGCTCTGCGCCCAGCCAGGGACACTCCAGCCCGTGAGCTGCTGTCATCCTGTGCT[G/T]CTGCCCGTTGATGACTTGGTCGTGAGCCTCAGAGGAAGGGCTCAGTCAGGCTCACATCACACCCCCAGCCACATCgene protein_coding GCF_000803125.2 NC_044531.1
Lassi 2 AGCCCCACGAGGGAGCCGGCGCTTCGGTCTCAGCGCTGCTCCCCGATATCGGCGCTGCGCCCCTATCTCCGCGCT[C/G]CTCCCCGATCTCGGCGCTGCGCCCCGATCTGGGGCTTCGTGTGCTCCAGCCTGGGTGCGCTCATGCTGCTGCAGTgene protein_coding GCF_000803125.2 NC_044545.1
Lassi 2 GTTTCCGGTCTGCTGAGGCGGGACCCGGCAGGGAGCGGCGACCAGCGGCGGGGAACCGAYAAAGGGTAAGCGCTG[G/A]CYCACGGCGGAGCCGACCCCGCGAGCTCCTGCACTAGGGTCTGGACGCGCGGAGTCTGCAGCTGGCGGCGGAAGCgene protein_coding GCF_000803125.2 NC_044526.1
Lassi 2 AGAAGGCCTCTGCCAGGTCTGGGCGCTGACCTTGATTTCCCCTTGAGGGGTTACGATCMCCCCATCCAGGTCCCC[G/C]ACGCGCTTGCAGAGACCCAGTAGGGCGAGACCTGCCGACGCAATTCGGTGGGGGCTGCAGGACTTATGGACCCCTgene protein_coding GCF_000803125.2 NC_044544.1
Lassi 2 GGGGACACGCGGCCTTGAGAAGGCCTCTGCCAGGTCTGGGCGCTGACCTTGATTTCCCCTTGAGGGGTTACGATC[A/C]CCCCATCCAGGTCCCCSACGCGCTTGCAGAGACCCAGTAGGGCGAGACCTGCCGACGCAATTCGGTGGGGGCTGCgene protein_coding GCF_000803125.2 NC_044544.1
Lassi 2 GTGCCCTTGCGGAGGCTGTTGTAGAGGAGAGACGAGAACAATGGCTGGGAGCCTCTCTTGGGTGACAGGCAGGGG[C/A]CTATGGGGCTGGGTGCCTCTGGCCTGCAGAAGCTTCTCTTTGGGTAAGTGGCTGTTACAGAAAGACGCCCCGAGAgene protein_coding GCF_000803125.2 NC_044544.1
Lassi 2 tttttgaagaataacTAGCAGCGTAAGGTAAACACCATAATTACATTCACACCAAGCACAGCCGGGTGTTTCTCC[C/T]TGCCCTATGATTCCCTTACTTATCCTCATGTTTACAGAACAGGGTCAGCAGCCTATAGAGATGATCTGCAGGGCAgene protein_coding GCF_000803125.2 NC_044513.1
Lassi 2 GCAGCAGATCCATGCCCCTGCAGCGYTCCTTCCACCTCCACTCGCAAGGCTCCGATCCTTGCCTTCTTCCCCCTC[T/C]CAGCCCAACCCTTTCCTGGGTACCGGCCCTTTAAGAAGCTGTCACTGTGGAGCTGTTGGCCCCGCCCGGCGGGGAgene pseudogene GCF_000803125.2 NC_044526.1
Lassi 2 AAGtggggggagagaaggcaggagctgcagaccaggcccctccctgcagctACTCCTACCACACCAGATCTCACT[T/G]CCAGGGGCCCTCAGGCCAGATATGTGCCTGTTGGCTTAGGTGCTCCTCCCTGGCTCTCACTGCACCTGGTGTGTGgene protein_coding GCF_000803125.2 NC_044526.1
Lassi 2 ATGTaatttgaagaaggaaaatgcCTTTGCGTGGTCTATTAGTCAGatttctgcagagaaacagaatcagcagAA[C/T]GTATGCGCACAGATACAGTTAGATTTGTTTTAAGGAAGTGGCTGATGTGATTGTGGGGGTCGGCAAGTCTGCAAT
Lassi 2 CCGCAGTCAGCAGTGAGGACCAGTCTGGCAGGAACACCCCGGTCAGCAGGCCCCACTCTGTCTCGGTGGGGACGC[G/A]CCRCAGTGTGAATTAGGTCATACAGACAACACCTCCAGCGACAGACAGTCRCCAGTAAGTCGCCTGCAGGATCTG
Lassi 2 CTCTCCAATCCTGTGGCGGCTGAGAGAAGTGAGGAAGCTCCAGAAGAGAAGATCGGAACGAGCAGAGGTTGGTTC[T/C]TGAGGTTTAAGAAAAGACGCCATCTCCAGAACATGGAAGTGCAGGCGGAGCAGCCAGKGCTGACGTGGAAGCTGC
Lassi WeaningWt GGTGTGTCACGTGTCAGCATAGCCGGTGGCGGGTGGGTGTGGGGACGtgcaagagagggagggaaKgtgtgtgca[C/T]gtgcgcgcCGTGCCTGGGGTCTCCCTGTTACACAGTAATGACTCGGACAGMCMAGGYcagggaggctgcagagacgene protein_coding GCF_000803125.2 NC_044513.1







start end symbol GeneID
GGCCTACCGAAAAGGGGGGTACACCCACCTTGAAACCAGGAGGGTATGTCCGTGCCAACATGAAGGGAATYGCCC[G/A]CAAAGTGAAACAGAGAGGCCAACGATGACAACGACTGCAGTCATTCACCATGGGACATAGCAAGAGAAAGCAATT


29862630 30055565 ZNF469 105104694
12956529 13321456 GALNT17 105089692
32696972 32746339 SZT2 105090934


GCTTGGACAAGCTGTGTGTGACCGGAGCTCAGGGACGCTGACCTGCCCCGTCCTgtctgtcctcagggagcagcC[T/C]GTAGAGAGGCGCCCTTGACGGCAATGACCGCCGTTCGGCTGCAGCAGACTGGGCCCACGTGACCAGTCACGATTC
118857502 118924774 EVC 105085112


34848093 34857174 POMGNT1 105092917
92564763 92598595 BEND4 105089319
17834462 17865146 CD9 105098229


CTGCAGATTCCTTGGACCCCTTTGAGAATCTCGGAGAGCTATGAACTCTCACCTCCAAGAAGGCACATCCCACAA[A/G]CATGGTAAATACACTACCGGGGTAGAGAGGCCTCTGCAGCCATCCAGGGACCCCAGGTTAGAAGCCTCTTCCACA
32696972 32746339 SZT2 105090934


GAATATCCGGGTCTTTGATTCAATGAATCCATCTCTCCCACATTTCAAGGGCTTGGAGAGGGAACAGAGAGACAC[G/A]CCTTCAATTTTCTACATGGTTAATTGTTTATCAGGCAGGTTGACACCGCAGTGGCTCACTGGGTGGAAGGTCTCT
CCTCCATGCGGTAGTCTGCTTTGCCCATGTGTCAAACAAGCCCRGACTTTGAATGTTCACCTTGACAGGGAAAAG[C/T]GGGAACAGGACACATGgataaggagaaatgaaaacttgggCYCATTTTCTCTCTGCAGGTTCCAGGATGATGGAG


13252142 13551204 NEDD4L 105105073
1685279 1831427 LOC105088769 105088769
9051985 9453579 THRB 105095623


31332478 31444474 CPPED1 105089030
TGCAGAAACGTGGCGCCTGCGGAGAAGTCCGCAACCGACCGCGTGGCATTAGACGTGACTTTGTGCTGGTGACCG[A/C]GACGCCGGGCAAGCTCGTGTGACGGTGCCTTGCTTCCGCTTTCACAGGTAAAGGGCCAAGTTTTAGGTGGAGCTT
TTCTGGTGGTCTGTGTCTGCaccgggctggggctggggcagcggcAGCTCTCGGGTTCTGCTTTGGTTTATTACA[C/T]GTGGCTGCTGAGCACGTGGAGTGTGGCCAGTGCAGCTGAGGAAATGGGCAGTGAACTGCAgttaattgaaataaa
AAAggatccccaccccctcccgaCTGCAGAGTTCAGGCCCAGAATGGGTCCTCCCCAGCAGGGGGCAGTGTGGGT[G/A]AGAGAGACGCCATGAGCCGTGGGAACCGGGCAGTGAGGTGCTGGTTCAGGACTGGCCCCTGTGGCGACAGGTTAT
ACGCACTGTGCAGCGTGTTTCATGAATGCTGCAGGGTTGACACCACGTTCTTCTGTCACTGAATTGCCCTGTGAT[C/G]AAGCTGCCAATTCCGTGAGAGCCCCTCATCACGCAGTTCCACGGTCAGATGGGTTCTGAGTCGTCGTTGACGCCG


71659532 71932263 LOC105095098 105095098
33989548 33993270 SDR39U1 105102436


ACGCTTGCTGGGGAGAGCGCCAAGCCCTCCTCCAGGACAGGctgaccMcagcccccMcccccSacMgGCMGGCCC[A/C]RGCCTCGGGCTCCCCTCTGCATTCACACCTACGAAGCCGGACGCTCTGCCCGACGACAGCCTCAAACACCTGAGg
18044459 18258611 DTNB 105100036
18220337 18256741 OLFML2B 105092691
30157591 30204161 ZC3H18 105104682
30157591 30204161 ZC3H18 105104682
12788500 13054847 SLCO3A1 105085453


GGAAACCACCCCCAGATCTGGAAGAAMATGAAGCAGGGATATGAAAGGTAGAAAAAGGAKGGGAGGGGGTAAGAC[T/G]GSAAGCAGGAGGGGTGGTTAGAGGCTGCTGCAGTAAGCCTGGTCAGAAACAACAGCAGCCTGAACTCCCCGATGA
22007140 22402208 ADARB2 105100512


AACTATTGGTATTTAAGCAAGCAGGTGGGTGAGTCTGCAGTTGTGTttggctttcagcttttctccagGTGCAAG[A/T]GYCTGTGTTCAGAAAGAGGTTTGCAAGGAATTGGTGGTCTGAATAAACAGGCCCCCAAAGATGTTCATGTCCTCA
TCTGGAAAAAACTGCTTCCCGGACTCATTTCATTAAAACATCTCAGTCCTTGggtttgaagttatttttaaagag[G/A]tgatGTTGTGGTTGGAGAACTATTTCACGTACTAACCGTATTTCTCTGTGCAGGCCTGGTCTGCAGGGTTGGCAA


92265343 92333620 SETD3 105095440
CTCTGTACAGAGTGAAAGGAGGCCTCAGCTAATCAACAAAGAAATGTTCTAGCCATCTTTCAACTTTCAGATTTC[G/A]GAAGAGCTTGGATCAACTCACAGCGGGATGTTTTTCCCCTGGCCGTGGACAGCTTCCCTCCGCTGCAGGCCCTCC
GGGGAGTGTTCCCTTCTCGGACATCACCTGAGGTCAGTCCTAGGAGAGGCCAGGGGACTGCAGCTCAGACTGTGC[G/T]GGGGGCAAAGGAGGCAMTGGCTTGTCCTGRGCAGGGGTGCAGCTCAGCAGGGGAAGCRGGACGTGTGTGAGCGTG
TGCAGCTCAGACTGTGCKGGGGGCAAAGGAGGCAMTGGCTTGTCCTGRGCAGGGGTGCAGCTCAGCAGGGGAAGC[G/A]GGACGTGTGTGAGCGTGGGGGAGCGGGGGGAGAGGAGGATAAACCCACCCGGGAATGTAAGACACGAGCAGCCTC


1751030 2542845 NTM 105094287
1751030 2542845 NTM 105094287
4512674 4520522 PHF13 105100254


GCAGAGTGCACTctgcagccagccagcctgcACATTCTCAGTACAACCAGCRGGTTCAGACAAAGTCCATGTGAT[T/G]AGAGCTGAGCACGTGACACCAGAGCCGGCTGGCCTCCGGTGCTCCCCTAACTCGAAGGGCTAGGACCCCTGTGAG
1751030 2542845 NTM 105094287


CTCAGAGGCCAGCATGCTACCTGGGCTCTCCTGGAGCCAACCCCTTTCAGGATGACCTCAGCTGCAGGACACCAA[C/G]CCTTCTTCCCAGGAGAGGCCACCTCCCCAGGCAGGTCCCAGCAGCCAgactYcttcctttctccccactgcATGG
TGACCTCAGCTGCAGGACACCAASCCTTCTTCCCAGGAGAGGCCACCTCCCCAGGCAGGTCCCAGCAGCCAgact[C/T]cttcctttctccccactgcATGGTCCTCTCCGGCTCTTGGCAGCTTCCCAGCTGCTCAAGCTGAGCACGGTCCTC


73640879 73655465 LAIR1 105087426
8926165 8986418 HOXC4 105094550
8950701 8964476 HOXC6 105094548


CCCTCCCGTCGGAGAACGCCTGGCAGCGGCGCCGGGAGGCCCCTTCTCTGCCGCCCCACAGAGCCTGCAGCACGT[C/A]GGGCGGYTGGAGGACAGGGTCCTGCGGGGACTCAGAACCAGCCCCCAGGTAGCAGTGCTTTGAGACCATGTGTGG
AGGAGTAGTGGTAAGCTGGGTTGAGTGAGGTTGAGAWTTCAgctaagaaaaagcaaaatagtgaCCACAGAATTT[G/T]GGTTGCTTATTGGTCACCTTGACAGGAGCCATCTCTGCAGAGTGGAGAAAAGGAGGCCTGAATGGACTGGGTTAA
ACTACGCACTCCTGCAGGCCAGCTCTGCCACATCCCAGGGGGGCCCTAACTGCACCGGAGGCAGCATCAGACTCC[G/A]TctgcctccaggcccagggcccgCGTGTTGATATTTACACCTGGACTGCCTTCCCCTTCCACAGAGCCTGCAGCC
AATCAACATCTCTCCAGGCAGTAGCTTTTGGAGTCAACTTACTTTTTCCAaaatctgcttcctcctcctcaggga[T/C]GTGTCACCAGGTGGCTTCTCTCCCTTTAAGTATTGCTTTCTCGAATGCCACCTGGACATCCGGCCAGGACACTGG
ACACGTCAAATCCCACGCCTCGTTCTGCAGAAGTTGACCTCTATGAGGCAGTACTGGCCTCTGAGCTCAGGGTCT[C/T]CTGCCATGTGATGGCTCTGTCACTTGCYTTGGCTCTGATTGGGCAAAGAGGGAAATAGACGTGTTGGTGCCGGGA
AGAAGTTGACCTCTATGAGGCAGTACTGGCCTCTGAGCTCAGGGTCTYCTGCCATGTGATGGCTCTGTCACTTGC[C/T]TTGGCTCTGATTGGGCAAAGAGGGAAATAGACGTGTTGGTGCCGGGATTTGATGTCCACGAACCAGAACAGGAAG
ACGTGACAGGCGGGGAGGGGCGGTCCTGGGTGCCGGTTCTTCGCTGCMCTCCTCAGGCCCCAGCGGCCCTTCGGG[A/C]CCGCCTCCGCGCCCGCCTCCGCGCCGCGTGGCCGTTGCTGCAGCAAACTGGCTGGGCGTCCCCCGTCCATCTGCT
GTTCCCACTCGCCAGGCAGTCGGAGCCCACGTGACAGGCGGGGAGGGGCGGTCCTGGGTGCCGGTTCTTCGCTGC[A/C]CTCCTCAGGCCCCAGCGGCCCTTCGGGMCCGCCTCCGCGCCCGCCTCCGCGCCGCGTGGCCGTTGCTGCAGCAAA


25578932 25592596 PGAP3 105099040
ggggcgcCAGCACCAAGGCCTCCAAGAGCGTTAGAACTCGTGGTCCAAAGCCCTGTCAAGGCTGCAGAGTTAAGg[G/A]ggctcctgcctcccagcttgcCTGGGAGTTGGCCTGGAGCGGGTGGGGCACCCATTCCAGAAAGGTAGACCAGAA


44896799 44987128 SSUH2 105093179
30294321 30432726 LOC105089063 105089063
30294321 30432726 LOC105089063 105089063
30294321 30432726 LOC105089063 105089063
24237118 24237191 TRNAT-UGU 116148038


1939811 1943215 LOC116149858 116149858
1939811 1943215 LOC116149858 116149858
1939811 1943215 LOC116149858 116149858


CAATTTGTCCGTAAAGAAGagataatttttctctaatttacaCAAAGTTCCTTGCATACCTGCAGGGGCCCTGCC[A/G]ATGCACTGCTTTCTGGATGAAGGCTGAGAAAATCACAAGGTCTCAGGAGCCTCGCCATCCAAacaaggagaggtg
11062841 11192940 ANKH 105090628







cttataatttaataaaagataaagtaaGGGCCCCAAATGGAGTAGGGTCCTTTCTCTGCAGTGCAGAGGAGATAG[T/C]CTGGAGGCCATGTGAAGGGGAGATCTGGGAGGACttccaggaggagctgggagagggatgTGGCTACAGGTAGGG
114471083 114598984 LOC116155034 116155034


3541869 3629314 LOC105091528 105091528
CTGCAGATTCCTTGGACCCCTTTGAGAATCTCGGAGAGCTATGAACTCTCACCTCCAAGAAGGCACATCCCACAA[A/G]CATGGTAAATACACTACCGGGGTAGAGAGGCCTCTGCAGCCATCCAGGGACCCCAGGTTAGAAGCCTCTTCCACA
TACAGATGATTAGTTCAAGTATCCATAAAAGGAATCTGCAGCAATGTCAAGCGTTCATGGGAGAGGGAGATAATT[T/C]TAGAAGGTGAGTTATCAGGAGCCACAGAGAAATGAATTGATTCACTTCAACTCACTGTGCATTGTGTTCAGTCCC
CTGGGAGCCGTACCAGCAGTGAGGCAGGCCGTGACGCAGTAGCCTTGCCTGCGGCCGGCCCGCGTCAGGCCGCCC[T/C]GCACGCCAGCGCGGTTCCCGCTCGGCCGTGGCTCTGCACCGCGCACCGAACGGCTCTGGCTGCGACGACTGCTCG
CCCAGCAGCATGGGCTCTGGTCAATTCARTTCTCAGACCACACAGGCCTGGGCTGTGCCTTCCCAGGAGGGAAGC[G/A]GTGCGGGGGCTGgtccagcctgcagcccaggtCCCTGCAAGGAGGCTGGGATGCAGATGCACACATTCTCCACGG
AGCCTCAGAGGCTCTGCATGGGATGCTTTACAGATTAGATCCGGAAGCCCAGCAGCATGGGCTCTGGTCAATTCA[G/A]TTCTCAGACCACACAGGCCTGGGCTGTGCCTTCCCAGGAGGGAAGCRGTGCGGGGGCTGgtccagcctgcagccc
AGGGGTCCTCTGAAACCGGGCAGGGTGCTATCCTGCCACACTCACTTCCCACCTCTGACCGTGCAAGGCAGGACG[C/T]GCAGGGCCTGGCCCATCATGACTGATCTGCAGGTGAGGAAGGGCCTGTGAATGGCTGGGCAACTGGGAAGGCAGA
gacccctctccccactgcaccCCCAACCTGGCTCCGCGCCTCTTTGGGCCGGGGGCCGGGGCTGGGCACTGGGCA[T/G]TGTGGGCCTGGAGGGGGAAAAGGTTCAGGAGAAGGCTTGAAGGGGATTTTTGCACTGAARGTCACGATGTCCTGC
ACATGGCTRCCCCAGGGGGTCCTCTGCAAGCATCAGTCAGGTCCTGTAATCCCTGCGCTCACAACCACTCCCTGT[A/C]GTCCACCCCAACACCTAGAAAGCAATCTTGACCTTTGTCTTAAATGCTCTGACTCGGGCAGCCGTGTGTACAGCA


7772932 7927015 COL26A1 105092396
ATCAAGTGAGGTCATTCAGAGCTGTCCCTGCAGATRTGGCCACACTGCTCCACCCTGCCCCCCCTAGAATTCAGG[C/T]GCCCAGACCCAGCAAGGCTTGATTTTAGCATCGTGTGAACTAACGTGGCGTGAACTGTTCCATGAAAGACCCTCA
CAGTGTATATTCCTGTAGGCTGTAGTTTCCAAAGTCACAAATCAAGTGAGGTCATTCAGAGCTGTCCCTGCAGAT[G/A]TGGCCACACTGCTCCACCCTGCCCCCCCTAGAATTCAGGYGCCCAGACCCAGCAAGGCTTGATTTTAGCATCGTG


79043468 79069369 CCR6 105101448
GCATCTGTGTGCACACGGCTGTGTGCCCATGTGTGTGTTGGCTTCCATGTGCACATCACTGTGCTGCAGTACACG[C/T]GTGTGCTCACATGTGGGTGGGCTGTGTGCACGTGTCACTGTTGGTGTGTGCATCTGCATGCacgtgtctgtgcat
TCATCCCGCCCCACAMCTCTGCGGGCTGAAACCTGCGGCTTCTCAGGGCCCCGCAGCAACATCCCTGCTGCACGC[G/A]GCCCACCCCCGCCTCCACGCGGCCTGCAGGCCCAGACCCAGCCCTGCTCAGGACCCACCTCTGCCAAAGCACAGA
CCAGTTTGCTTCCTGCAGCTGAGGACGCCCAGACCAAAATGAAAGCAAGCAACAGGGAAAGGAGCGCATGCGTGA[G/C]GGTGTGCTGGTGGGAACGTGATCCATAAGCACAGGGTAGGCACCCACTGTTTACTGGGTATTTCCCTCCGGTGCC


758015 768786 LOC105099090 105099090
TGGAGGCTGGAGACCTAACGCACCGCggtcctgcctcccagctgaCCTGTACACCCGGGGCACCAAGAAAGACGC[G/A]TTTATTTCCGTCGGAGCTGCGCCTGCGGCCCTCGGCAATCATCTGGAGCAGCTTTCCTCATCAGACTTTCTGCAG
ACAGCCGTCCGGGGGCAGCTCCCTGTCTTCCCTCCCGCTCGCTCACTCCTCTCTCGCTAGGGACAGGAGCCAGGG[T/C]GGCTCTGAGGCTGTGTCTTCAGAATGCAAACAGGGTCTTTGTGAAGCTACCTGCAGCCCCAtccccgcccggccc
CRGACTTTGAATGTTCACCTTGACAGGGAAAAGYGGGAACAGGACACATGgataaggagaaatgaaaacttgggC[T/C]CATTTTCTCTCTGCAGGTTCCAGGATGATGGAGAGTCGTCCTTGATACCCATGgaggggttggttccaggacccc
TTCCAGCTCGTCTGCAGCCACGCTGGTGGCCTCCTATGTTGTTCTGCCAATTCCACCCCCcSMcYccYtYcttcc[T/C]cccMMMaWCCMCYCTTTTYMCCYCYCCYCTTGGGCACTCATAGTCCGGCTCCAACAAACCACCTCCTCTTGCACA


22579157 22667382 BCR 105095188
6001954 6026489 LOC116156028 116156028
3020069 3039900 SLC15A4 105094350
8724343 8926344 SRPK2 105093022
8083850 8437870 CUX1 105092384


TGCATGGTGATGTCTGAGCAAACACTTGCTGAACGAGTGAGCCCAGAATGGGCCAGTCGAGCTGTTAGGACAGAG[C/A]GTGACAGGGCGGTGCCGGCGTTTCTGTAGGTGGTTTCAGTGAGTCGTGCTCAGAGCCCAGGGGGTGGCCAGCGGA
CGGGCTCCAAAGAGCAAGGTGGCACKGCMAGAAGKGACMAAGRGMAGGTGAGTCKGGAGAGGGATGTAGMataga[T/G]ggRgggRagggRRggggctctaAGGATGGGGCAtctgcagaggggctggggtggcagcTGAGCCATGAGAGATGA


1325183 1449304 COLGALT2 105096219
454275 547863 LRRC8D 105085533


50227062 50504416 BANK1 105089555
aaaatgtgaaaaaccgTCGCTGCAGGCTTAGGAGAATGccaggaagaaagacagagaaattgTGTTTCTAAAACC[A/G]CAGGGCTGAGTGATTCTTCCCTTTTAGGATTGTTCTTCCGTTTGTTTCTTGGTCTTTCTTGGCTGGACCGCCAGG
CCTGGCAGAGAGATGGAACCAAGACGGAGGTGAGGCGTCCAGGGCCAGATGACCCGGGCAGTGGAGCTGAGGGGT[G/A]CTGTCTTACACAGCTACCCCAGGTGCAGGGAGGGTGACTCAAGAGACGTGGACAGGAGCTTTGTGCCCTGCAGGG


81656209 81688229 LOC116155984 116155984
6177926 6317076 TMEM131 105099800


GAAGGGAGCTCAGCAAACAGGCAGCGCCCGCCTGGCTCAGCGCTGGGTAAACAGGACTCTGCCCYGCACCTGCYG[C/T]GTCGGCTGAGCCTGCAGCTGCACGGGGATAAATATTTGCCTACAGCCCCATCTCTCCTAACGAGTGTTTGAGTGT
1751030 2542845 NTM 105094287
9075189 9228378 LOC105094554 105094554


65063094 65085295 TRMU 105091837
GGCTGCTGTAGCCCGAGTTACTGGTTGCAAGTAGCAGAAACCGACTCTGGTCACTGAAGCGGGAAAGAATTTGCT[G/A]GGAGAAGGTCAGGCCTCTGGAAGAACCCAGGGGAGGTTGGAGATCCAGTGGGagctgcagaggcagggctgcGGG
gcgcccGGCGGGGCGAGGGAGCAGGAGGCTCTGAGCTGCAGACGCGGGCCCCGAAGCCGCCTGTCGTCGCGGGGC[C/T]GTGGGCTGAGCCATGCGGAGCGGGGAGCGGGGCTGCCCGGCCTGGAGGGGAAGGTGTGGAAATCCGACACAAACG


58712349 58767563 TRIOBP 105091966
actccctgccTCTAAGAAATCCCCTTCTTTGGTGTGGCMTGTCTCATCTCAGGAGAATTACAGCTGGGAAGGTGG[T/C]GGTGGCCCCTTCTCTGGGGCTCCTCACAGCCAAGCCCCTGCAGGTCTACCCTGCAGCTTCAGTCGCATAGCCGAT
CAGGACTTAGATGATTAGATTCTTTCAGGGAGGCGTCCAGCTGGGACATCTCTGCAGAAGTGAAACTTTGCTAAC[A/G]TAGGAACAGMGATGCTATAGGCATGTCTCAGAGCGCAGGGCAGCATCCAGGGAAGTTCTGACAGGAGGTGACCAG
ATGATTAGATTCTTTCAGGGAGGCGTCCAGCTGGGACATCTCTGCAGAAGTGAAACTTTGCTAACRTAGGAACAG[A/C]GATGCTATAGGCATGTCTCAGAGCGCAGGGCAGCATCCAGGGAAGTTCTGACAGGAGGTGACCAGGTGGGGCACT


61255789 61282289 ZER1 105092563
19940303 19949709 LOC116157202 116157202


gggaggaaggtaattaggtctgtttatgtatttattgaaacagagggactggggattgaacccgggaccttgtgc[G/A]tgctaagcacacactctaccgctgagctctgcCTTCCCCCTTGCATTGCCTCTTTTAGCCCTCTACTCCCTGGCT
ACCATCCCCTAGGTAGCTGAGAATTCTCTACTGGATATTCTGCAGTTGACCAAACAcgaggggaagaaagaggca[C/T]GGAGCATCACGTTGTGTGCGTCACTGTGCCCACATCCCATTGTCCAGACTCAGCCACGTGCTCCTCCCTGCGTGC
TTTATCTTGTCCTTCACTCAGTCACTCCTTCRTTTATTtacacaacWaatatttactgagtgcctgagGTCCAAG[A/G]CTCCAGTGGCAGGAACTCAAAGTCCTAACTCTGCAGTTAACAGGCAGGACTCGAGGTGAAGACACAAGACACACC


1257019 1704075 OPCML 105094288
1351602 1575238 GABRB3 105090789


TCCAGACATTGCACGGCCCCCAGAACCCCACACGGTGACTTCCAGCCACTTACAGAAAATGTCCCCAAGCCCAGA[G/A]TTAAAAGAGGGTTTTTGCCGCTGAGCGCACAGCCCCTGCAGAGCAGCTCGGGCGGGCGGCCTCGAGCGGCTCTGC
83010486 83031221 LOC116155679 116155679
12451670 12653709 TRERF1 105088645


TGCTCTGGCCTGCGGCGGGTGGGGGGCAAGGTTATTGGCCTCCAGggtcagaagaaacaaaaaaacttcgGCGGG[C/T]GGCTCCACGGTGCTGTTCCGTGCGCCAGGCTGTGCTGCAGACGCAAACCAGTTTCAgcatttcctgtttttcttc
CTGCAGGCCGGGCGGGGACCGCCGAGGCTCCCGCCTGGGAGCCGGGGACGCATCTCAGCTCCCTgcagccttccc[C/T]accccctctctctgcccatctctcTTCCAACTTGTCCCTGCCAAACCAAGGCAAARGGAAGCGCCGCACCTGTAG


4052551 4136871 KCNAB2 105104717
CAGCTtgtcccagctccttccctggtTTCTTTGCCCCAATTCCCCTCTCTTGGACTGAGGGGTCCCAGAGAATGT[A/G]ACAGGATCTGCAGGAATAGAAATCAATCCTTCTCCTCAAGAGCCTGGACCACTGGCTCACTctatggagaaaatg


29034214 29053093 NGFR 105104837
ACCAGAGGCGTAGAATCTCACATCTTCCCGGCACCGTAGTCTCGGGAAGGCCAAYGGAGATTACACRACTTCACT[G/A]GGCGATTCATCCGAACAGAGGACTATTGTCGAATGTYGAATGTCATTGATCGTGTAAAAATTACTGCAGTATTTA
tctgcagggCAAAAGGGCTGAGGCAGGAGCCTCTCCTGGCAGTTATCTGACTTTCTTCTTGGGGAGATGTTTGCT[G/T]CTTTCTTGGATTAGCAAGAGTATGAATGCGAAGGGCCTCAGGCATTTCTGAAACACCTTGCATCACTTTGGCCGG


62085760 62620370 FGF14 105094098
GTGTGTAGTGCACACTGTCATACACCTGCCGGTGCCTACACTGCTGGTGCCCTCAGACTCCAGCTGCAGTGAGCR[C/T]GGGCTGCTAATGGCTCTAGGCTGTCCTGGTCTCTGAAGGATTGCCCTGGGTTTCACTGGAAGGCTGTCCCCCACA


8743278 8779526 TNFRSF1B 105107099
1882265 2067317 GNG7 116148370


ACCATCCCCTAGGTAGCTGAGAATTCTCTACTGGATATTCTGCAGTTGACCAAACAcgaggggaagaaagaggca[C/T]GGAGCATCACGTTGTGTGCGTCACTGTGCCCACATCCCATTGTCCAGACTCAGCCACGTGCTCCTCCCTGCGTGC







17966567 19141623 TENM2 105089397
62907745 62966819 MPPED1 105091862
66595802 66738952 COL5A1 105106307
66595802 66738952 COL5A1 105106307
66595802 66738952 COL5A1 105106307
66595802 66738952 COL5A1 105106307
63187411 63215171 SULT4A1 105091860
26215302 26393949 RIPOR2 105089137


AAGAGGAGTGGCAGGGTGGGAGGCCCCAAGGGAACAGAAGAGGGGAAACTGCAGCARTAGRGATTGAGGTTAGAC[G/T]TGAGGTTGCCAAGGacaatgaatgaaagaaagcttTTCCAGAGACTCTACAAGTAAGCTGGAGTCCCTGTGTCTG
GCCGACCCCGCTCCGGGACGTGAGCATGCAGGAAACTTCTTCCTCCCACACCTCACTCCYGTTTCCTGCCGTGGC[T/C]ACATCAACCGTCCTGGCCCACGGCCAGCATCACATCTCACGGCCTCTCCAGGAGACACTGCAGCCAGAAGGGCCG


12877531 12895509 ARMC6 105103710
12976787 12987958 TMEM161A 105103711


gcgcccGGCGGGGCGAGGGAGCAGGAGGCTCTGAGCTGCAGACGCGGGCCCCGAAGCCGCCTGTCGTCGCGGGGC[C/T]GTGGGCTGAGCCATGCGGAGCGGGGAGCGGGGCTGCCCGGCCTGGAGGGGAAGGTGTGGAAATCCGACACAAACG
58712349 58767563 TRIOBP 105091966


CAGGACTTAGATGATTAGATTCTTTCAGGGAGGCGTCCAGCTGGGACATCTCTGCAGAAGTGAAACTTTGCTAAC[A/G]TAGGAACAGMGATGCTATAGGCATGTCTCAGAGCGCAGGGCAGCATCCAGGGAAGTTCTGACAGGAGGTGACCAG
ATGATTAGATTCTTTCAGGGAGGCGTCCAGCTGGGACATCTCTGCAGAAGTGAAACTTTGCTAACRTAGGAACAG[A/C]GATGCTATAGGCATGTCTCAGAGCGCAGGGCAGCATCCAGGGAAGTTCTGACAGGAGGTGACCAGGTGGGGCACT


27420269 27422452 HOXB2 105095789
ACTAATGCTGGGATGTTCAGACACCCTGTGGTGGGAAGGAAGGCCTTTTGGTGCCTCCATTAACTCCCTGCAGGG[A/C]TCCTGAGTGCCTCTGGGAAAGGGTGAGGTCATCACTGAGAACCAAGAGACATTGCCACCCAGCTGGGGCTCACCC


17674829 17758337 BSN 105088160
4732249 4822922 MAP2K4 105095916
7183359 7458124 FRY 105101043


23326751 23663622 LOC105095261 105095261
35887024 36075217 NEDD9 105102362


GAAACCCTCGGCCTCACCCTGCCCCAGCCGGGGGGCCTGTGCGTGTTTGAGTGCGTGCGTGAGTGCATGCGCACA[T/C]GTGTGTGACCCTGCACATGGGCAGCGTGTACACTGCCTCTGCCAAGTGCGACCCCTGCAGGTGAGCACCCTCACC
TTCACCAGGAGCTCTGGAAACTGCAGATCTATAGCAAGCAAACTGACGTTCGAGTTTTAAAATCCacaaaaaaat[G/A]ggaaatttggtGGCATTTTTACTTGCTCCTGTTACATCACCTCCCAGCCCGGTGAGACATGGTCTGGGGAAACTG


2210640 2425095 ANK1 105086428
2557157 2589983 DDC 105105292


gaaaaacactgaggaCCAAAAAAATACATCTGGAAGCTTAATGTGGCAGATTGTAAGCTCTGCTGCAGACTCARC[G/A]CCTAGACGTCAGATCACTCAGTGCAGACTCCTCTCACTTAGCTCCGAGGCCCCCAGTCACTCCACCCAGCGCAGC
gTGGCAGAGGAGGCGCGGTCTTGACGGAGAGGCCCTGCAGAAAGTGCCACGGCCTCCACGGCCACCTCTTCGGAC[A/G]TGGAGTTTAAGTCGGCGCAGGCGGAGGGCGTGCAGCCGCGGTGGGGGGACTGAGTGACCGACAGGAGCCGAGGGC


1858125 1860191 GADD45B 105103609
22019334 22741078 GRID1 105092491


1325183 1449304 COLGALT2 105096219
5703078 5802406 PAQR8 105099529
5736472 5749959 LOC105099528 105099528


77814736 79826534 CNTNAP2 105095041
GAGCCCCTCTCAGAGAAGGAGACCGCACTCGCTCGGTGCTAACTGGGCTGCCTGCGGTGTTCAAGGAAAACAGAC[A/G]CAAGCRGAGGACACGGGGGTTGAAGCTGCAGCAACCAGAGGCCAAGTTTCAGGGGATTTTGAAGAATTCCTCACT


1339146 1428504 NEK1 105101615
30438029 30460725 LITAF 105089040
51901233 51948361 ALDH1L1 105104512


ccagagccctgcagggtAGGGCTCATCCTTCCACYTCCAGGAGGTGATTCCTGCTCCCATGGGGTCCCAGCCACA[C/G]TCACTTGCCCCGTCCACGCTGCTCTGTCCCCGCCCCGGAGGGCTTCCCACTGCGAGGCGGGCTGCTGCTGTGGGC
accaggaagcagagaggccagCAAGGAGGTTCCTCCTGCAGGAACCAGGTCCATCCTTCTGGTTCACCAGGCCTC[C/A]CAGCTCCAGTGTTCATGCCCTAAATTCAGATCCGCTACAAGCCKCTGGCTGTGCTTCTAAACACCCCCAGACTCT


1325183 1449304 COLGALT2 105096219
CCTGCAGGCACTGGACTGGCAGCCGCCTGGCGGCCACCACGGCAAGAACACCCGCCTCACGTGCGTGACGCACGC[C/T]CTCGTCCCTGTTCTTGACACCAAGCGAAGCTCCCGTCTTTGTTCCGGCTGTCTGTCCTGATGCTCTTGGAGGCGC


4225299 4289837 LNX2 105086578
AGAAMGGctgaaMagtttctaaaattgGCCAGAGACGTGGATCCAGCTGCGGAGGACTCAGGATGAAGACAAGAG[T/G]GTAAAGAGAAGAGCCTCACACTGAGAAAAGCCCTCGAAAAGCGACCTGGCGCGCCCCGGGCTCAGAGCCGGGAGC


27775247 28189597 GSE1 105098913
AGTCTCGGGAAGGCCAAYGGAGATTACACRACTTCACTRGGCGATTCATCCGAACAGAGGACTATTGTCGAATGT[C/T]GAATGTCATTGATCGTGTAAAAATTACTGCAGTATTTACAGTGTATTAATTGGTTTGTAGACCATAAATACATGG
TTAAAGGATACCAGAGGCGTAGAATCTCACATCTTCCCGGCACCGTAGTCTCGGGAAGGCCAAYGGAGATTACAC[G/A]ACTTCACTRGGCGATTCATCCGAACAGAGGACTATTGTCGAATGTYGAATGTCATTGATCGTGTAAAAATTACTG
TTGGACTTGACATTAAAGGATACCAGAGGCGTAGAATCTCACATCTTCCCGGCACCGTAGTCTCGGGAAGGCCAA[T/C]GGAGATTACACRACTTCACTRGGCGATTCATCCGAACAGAGGACTATTGTCGAATGTYGAATGTCATTGATCGTG


84340528 84498084 INPP5A 105104581
AAAATGATCAGAGGTGGCGTCGTGGGTGTGTCCCCCAGCACTGCAGTTGCTGGTGTATCATGACGATTCACTGAA[T/C]GTGTGTTAAACCTGTAAGTAGCATCTTTCACCTCACACGGCTCCCGGtattcaattaaaacaaaaaccacctgAC


73417150 73515729 LOC116154664 116154664
17016638 17083334 SPIN1 105086413


TGCAGCATCTCCAGCACTCCCGAACCTGAGTTCCAGCAGGTCTAAATGCATAATTCCTGTCCAAACAGGGAGATC[T/C]TCAAAGCTCAGACACCCAGCGCCCTCACAGGCCCCGGTGCTTACAAGTTTAATCTTCATGAAGGATTTAATTGGA
GAGGCCACAGGTGACCGAGGGTGCCGGGGCTTGTAGGCATTCTGAATCCTTACCCTGACGGCCTCCTTTCCAGGC[A/G]CTGTCACTGYGCCTCGTCCCATCTCCTGCAGGTGGGCGCAGTCTcagggcctggctctgggctccaCCGCCTGCC


68286451 68298406 LOC116156723 116156723
66595802 66738952 COL5A1 105106307


GCTTGACTTTTCAGAGAAGTACAAGATGTAATTTTAGGTTACAAGGATGCTGGAAGATGCAGAGTCTACTGCAGC[G/A]ACTGCAAAGATGAGCTTTCTAAGCTGACTTACCTKAGTGATTCTTCCGTCTCCTCaatgtacagatgaggaaact
AGCATCCTTGGGGAGACCGCAGAGGCAAACGCAGGGGAGGTGCTCGAGGACACGCGCCACACAGCTGAGAAGWCA[C/T]GGCTGTCATCGGGCAGGAGCGAAGATTCACCAAGGCCCTTCCCTGTGCCAGCTCTGtgccggggctgggggccca


74027041 74033016 DNAAF3 105098737
5565835 5638407 TRAM2 105099545


CTGGCGCCAAAGGCTGCAGTCATCCGCACTCCCCTCCCTGGTACCCACAAACGCTTTGctcacccacccccMgcc[T/C]cctctKaaRCCARAACCAGgagctgcctctcctctctctccctgctctcgcctcctctgcctccaccccagcACC
4259447 4349980 ACOT7 105104722
4259447 4349980 ACOT7 105104722


GAAACTGGGATTGTGACTGCAGTCAGTTGCTCTCGGGCTGAGATATTTGGACATTAGGGTTTGGAATGCACCTAA[G/A]TGCCCCTCATCCCACCCTCACTTCCAGCCCCCCGGGGGCTTTGCTCTTGGTCCCATGAATGTGCTGTTCCAGcaa
ATGGGCACAAGGAGAGAACCACCACTTAATTTCCAGCTTACTACACGAAGCATTCTGCAGGAGCACGGGACTGGG[G/A]AAGTCGTGCAGTCATCACACATTTCTTAAGCGCTAGCTCTGGGCTGCACTCTAGCTAAGTCGTGGAGACGCAAAG
GAATCGGCACTGTTCCCAGTGGTGCTCGCCTGTATAGCTGAAAGAACACAGGTTTTGGGGCTGAATCTTCTACTT[A/G]STTGTTTTTGGATCTTTGATGAATCACTTTAGTTccctgagtctctgtttccttgtctgcagAAYAGTGTGATAA
GTGCAGGTGTTACTGCTTACAGAGCTCATGTACGCAGCAAGGGAGAAACCAGGAGGCAGAGCAACTATAATACAA[G/A]GGAAACACGTCATTCTGAGGCGCAGAACAGGTGGAACGTAACGCGAGCTGCAGGAAAGACAGGCgacctggagct


24420245 24441500 LOC116149382 116149382







TGCTRTTCTCAGCTCTTCCCCTGCTCGAGCATCCTCACRCGTTCCCCTGGCTTCAGTTTTGAACACGTGCCTGCT[C/G]TGGCCACTAGctgcaggggaaggggctgtggggcAGCTCCAAGCTGGACGCCAGAGCCCTCTGCTGCGTCCTGTT
60802496 60833647 SLC25A25 105092588


TTATTGAGAGCCTCCCACGGACCAGAAACTACAAAAATCAATCAACCCCTCCTGCAGCCATCCAGGAACTTACAC[C/A]GTGGGGAGACACGCTGTGTGCAGGACCTTACTAGGGGACAGTGCCCTGGGCCCCcggggagagggaaggacagaC
GCTCTAGCATCAGCTGCAGATTTAGAACCACCTCCCAAGGTAATTACAGACGTAGGATCCACACTAAGTTCTGAG[C/A]CTTACCAGCTCCAGCTCTAGCGCTAAGTCATGAGCCGGAGCGCACACCAGCGTCAACTTCTGCCCCAGCTCGGAA


13466587 13546554 LYPD1 105089072
TGAGCTCAGTGTGTCCGGCTGGGCCCTGAGAACGAGGTGGCCTTGACCAGAGCCTGGGCTGSGGCCCKGGGAAGG[T/G]GGCCATTCCKGGSAGRSGGGRGGGGCSGCATCTGRSGKGGAKGGGGGGGTCTSGKGGAGGGKGGGGGACGTGCTG
AGGACWCACACACTTGCSCTTGCCAATCTAGCACCACAGTTTATTCACAGGCAAGTAAATCAGGACTTCTGCTTT[C/T]CCGGATCTCACACACCTTGggagaaatatataaaaaagcaaTTCCACTTCTTTGGAAGAGGAGAGAATAGGGAGA
TTGTCTTCTTATTCCTATTCATCTCGACCAGTCCTGACCAACAGGTGCCTCCAAACACGTCAGCCTCTGCAGGAC[A/T]CACACACTTGCSCTTGCCAATCTAGCACCACAGTTTATTCACAGGCAAGTAAATCAGGACTTCTGCTTTYCCGGA


501050 677444 HERC2 105090766
7326926 7518906 CLASP1 105088283


551849 653674 ADAP1 105102058
CTCCTGCTCCCCCAGCTCGCCTGGTCCCCAGGCTCWGCGTGTGCGGCCGCAGCCACGGTCCCCTCAGCCCCTCAC[T/C]CGACACGCACGGGGCCAAGCACGCGTCAGGCCCCGCGGGACGTGGTGCGGACGGGACAGCAGATCAGACAGGCCG


32859602 32996832 PLEKHA6 105098648
32859602 32996832 PLEKHA6 105098648


1007560 1010748 LOC116148887 116148887
TCCTCCCGCACCCCGGTCTCTCTTTCTGACAGatgaatcacctgggaatcttgttaaaatgcaggtctTGAATGG[G/A]CAGGTCTGAGGCTTTGGACACTGCAGACGCCTGGGCCACGCCTGCAGCAGTGAGGGTACAAAATCCGGCACCTGG


1751030 2542845 NTM 105094287
6737897 7020790 LOC105106140 105106140


AAGTGAGCAGAAGGCAGCAGCCAGAGCCAGGCAGCAGATTGGGGTCCCAGCTAAATAGTCTGAGCTGCAGAACAT[T/C]GTACTTGTCCTTGCAGAGTAATGCAGAGCTGACCATCATTCACAGCATCAGAAGTTGAGTCATACAATGAGCTAT
73170788 73283143 ESRRB 105086076


CGTGTGCAGGCAGTTCCGGGGGAAGAGGGGCTCTTCAGAGAGCCGTGGGTGTGCCCTGAGTCTACTCTCCCRAGG[G/A]TAAGGATGTCCCTCACCTCCAGCTGGACAAAGGGACGTCACCACGACCMCTTGGAGAGCTTGCTCTGAGTTCCCT
ACATCGTGTGCAGGCAGTTCCGGGGGAAGAGGGGCTCTTCAGAGAGCCGTGGGTGTGCCCTGAGTCTACTCTCCC[A/G]AGGRTAAGGATGTCCCTCACCTCCAGCTGGACAAAGGGACGTCACCACGACCMCTTGGAGAGCTTGCTCTGAGTT


3042023 3219688 RFTN1 105104367
TATACACCACCATGCTGGTTTCAAACCGCATGATAGCTCTGAGACAAATACCAAGATTCTGCAGCACGTGAAATT[A/G]TTTTGTTCAGTATGTTCGGGCTGTTCTAACAAAGTGGCACAGGGTAaagtggcttgtaaacaacaggaATCTGTT
TGTGAATGCGGTCTGAGTGCCTCTGTCATCTCTGGATTTCATCCAAACCCTTCTATGACTTTAGATGCGGAGGCT[C/T]TCTTGAYCTCACCCGAAGCTGTCTGCAGAAGGTTTCCAGACAGTGTCTCATCCTTTCTTCACAGGGTCATTAAGT
CTCCCATCCTAAGTCTCAAGTTCCCATTCTCAGAGTAAGGGTGGTATTGGTTTAGTTGGTGGGACAATCACCTAG[T/C]TGCTGTTCAGCAAGCAGGTGGACTGATCTCGGGTCAAGTGCCCATCTCCGGCCGTTATGGGGAGGTCACGTGGTG


57112336 57120921 GMNC 105097551
59898527 59952690 SMCO4 105100553
59898527 59952690 SMCO4 105100553
59898527 59952690 SMCO4 105100553


CTGACTGCCTGCGAAGTGCTTGCTCTCAGCCGGGATTGCACGAGCAGAAGCATTTATACTTTGgctgttttcttt[T/C]gtaaaagtgaaaatctgCATGAATGGCATTTGTTTTCCTAAGCAAACACCCGATTAGGTCCTTTTCCCTGGCTTC
CGGGCCCCATCTCCAGAGGCTAATTGTTTTCAGACAAGCCTGYTGGCAGGGGCTGAGTCCCCTCCCCTGCACAAT[A/C]AATCTGTGGTCAAAGGGGGgtcaagatggagaaaaatatctTCTGCAGATTCATTTAGAAAGTAACTTTTTGAAT
GGAGCGCAGTCACCACCTGCACCTGCTGGGGCCCGGGCCCCATCTCCAGAGGCTAATTGTTTTCAGACAAGCCTG[C/T]TGGCAGGGGCTGAGTCCCCTCCCCTGCACAATMAATCTGTGGTCAAAGGGGGgtcaagatggagaaaaatatctT
AGTCTAGGGAGGTCTGGGTGAGCGCAGACAGGTCTGTTTTGGGCAGYGAGGCTGTCCTTTGCCCCGTGGGATGTG[C/T]AGCTGCTGCAGCCCACGCACCTGGGCTGGGTGGCAGGAGGAGGTGGACCCCATCCTGATGCTAGCTGAGCAGGGC
cgccctccccctcctctctcagagTATCAGCCAGCATTTGGGGTCACTAATGCACGTGAGGCTCTGCAGAGCACA[T/C]GTGTCAACCCAGGCTGTGCTTGCACCCCWCTCTCACCGCAGCCAACATACACTGCCTGCTTCCTCCGGCCCAGAG
GCCAGCATTTGGGGTCACTAATGCACGTGAGGCTCTGCAGAGCACAYGTGTCAACCCAGGCTGTGCTTGCACCCC[T/A]CTCTCACCGCAGCCAACATACACTGCCTGCTTCCTCCGGCCCAGAGCATGCCAGGCTCACTGCCTTCAGGGTGGA


121836315 121959561 HTT 105103925
AACCAGTGCAGGGAGATGAAGTCACTTGGTGGGTTCTGAGCTCcctgcaggaagccttccctccccccaggcctG[T/G]CCTCTTTGCCAGCTCCATGCTAGGTGCCCAGAACAGGACCCCTCCCCATGCAGCCTGGCTCCCGGGGCACCCGAG


1762624 2231818 CDH4 105095666
CTCTCAGAGAAGGAGACCGCACTCGCTCGGTGCTAACTGGGCTGCCTGCGGTGTTCAAGGAAAACAGACRCAAGC[A/G]GAGGACACGGGGGTTGAAGCTGCAGCAACCAGAGGCCAAGTTTCAGGGGATTTTGAAGAATTCCTCACTTGGGAG


3192899 3354050 PHACTR3 105095663
TGGGGAGAAGGGGTAGCTGGTCTTGACAGTGACAATGGCAGAGCAGCATGAGGATCGCTCTGCAGGGGTCARAGA[C/T]GTCTTCTAGGGCAGTGATGTTGAGCCCAGCTCtacaagtggaRaagaaaagggggMaagaacatTTTAATCCAAG
CGGGGAAATGTTAAATCAGCGAATTGAGATGCCAGAGACGAAAGTGGGACTGCCACGTGGAGCCTGCCACACCCG[C/T]GCTGACAGTGACAGTGTGGTGGTGTGGGGGACGTAGGCAGTGCAGGCTGTGAGGCTTGACGTCAGCACCCCCATT


22055922 22064231 ATF6B 105090854
27821402 27826080 LOC116148488 116148488


CCCCTGCAGGCTAGAGGATATTGCAGGCGAGGACCCCAGAGCAGTCTCTGAACattcctgccccccaccccctSc[A/C]cctgCYCYAGATTTCCTTAACAGCATCACTAGAATGCCCGGGACCAACAGTGGAAAGAAACCACCTACACTATGT
GTGCCCCTAAGATCTGCAGGTCTCAAGAGTTAGGCAAAGGGGGTTTTCCTTCTTAGAGAGTCATAACAGGGCTGG[A/G]AAGGGGGGATTAAATTGTGGCATGAGCAGGTAGGAGATTAGAGAATGTTTTACCGTGAGCCTGGCACGTTCTCCG


32859602 32996832 PLEKHA6 105098648
32859602 32996832 PLEKHA6 105098648


AAAGGTGGGTGGGCTGAGTCCACGGAGCCCCCGGGCTCCAAAGAGCAAGGTGGCACKGCMAGAAGKGACMAAGRG[C/A]AGGTGAGTCKGGAGAGGGATGTAGMatagaKggRgggRagggRRggggctctaAGGATGGGGCAtctgcagaggg
GGCCCGGAGAAGGCTCAAAGGTGGGTGGGCTGAGTCCACGGAGCCCCCGGGCTCCAAAGAGCAAGGTGGCACKGC[C/A]AGAAGKGACMAAGRGMAGGTGAGTCKGGAGAGGGATGTAGMatagaKggRgggRagggRRggggctctaAGGATG


2811826 2839378 LOC105085751 105085751
gctcctcctcctgcaggtcccagcccagccttcctctcctccacgAAGCTTCTCTGGCCCTGCAACCCCTGCCTC[A/G]CAGTCTGYGTTGGGTGACATGTCTTTGGGCTCCTGCTGCCGCCTGTGCCGTCCCCATCCCAGCGAGAGCACAGGG
tcctgcaggtcccagcccagccttcctctcctccacgAAGCTTCTCTGGCCCTGCAACCCCTGCCTCRCAGTCTG[T/C]GTTGGGTGACATGTCTTTGGGCTCCTGCTGCCGCCTGTGCCGTCCCCATCCCAGCGAGAGCACAGGGATGCGAGA
TTCATCTGAAGGGTCTACCTGGGGCCTCTGCAGCACAGAGTTCTCAGGTAGACACACTTCTTACCTGGCCACGCA[G/A]GGTTCCAACTGCAAGTGTCCTGCTGAACAAGGCAGAAGCTGCATGGTCTTCAATGACCCAACCTTGGAAGCCTCA
GGGACACAGCAGGGACCCCTCCTGCTCTcgagagaaggaagaacaaagatgTTCCCCTTTCTGGAAATTTGATAC[G/A]GGGAGAGTGTTCCCTGCAGTGCTcaYggggcagggagaagaggatTTGTGAGGGGTGGGAAGTAGAATGAGTCCT


29453526 29478318 LOC116148938 116148938
TCATCACTTTCCTTCTTGCCACAGATCCTTGGTTGCTCAATCGGCACTTAATCACTCAGTCACTTAAGGGTGCAG[G/T]CACCTAATAGCGCTTTCtatcagttttcccatctgcagaatggggacTGCGCTTCTGGGCAGACAGGGTGGTGGT
GTGGCCAGTCAAATTGACACATGGAATTAACCGTCACAACACCTCCTGATTACACAGAAGGTGCCAGTCCCTGTG[T/C]GAGGGGCTGTACGTGGCTTGTCTCATTTAGCCCTGCAGACAAGCCTGTGGGGCAGCATACGGTCCTGTGCTRGTC
TGGTTCTggcggtagagcacgtgctcagctgCAGGTGCCCCCCTCCAGCTGGGAGccccccMccMgccYcYcccc[A/C]gcAGCMCSCCCCMGCTGTATKCGCTCCTTCSCCCYCTTTTCCCCCAGTCACACCCCACTCTTTCCCGGCAGCTGT


27704955 27745802 ERICH1 105084399
ccccaggggcctCTGGTGGGCCGGCTTCATGTGTTGTGTCTGGAAGGTCTCGGGCCTCAGGGCTGTGGTTGCCAC[G/A]GGGGATAAGGTCATTTGAGGCCGCAAGCACCAGTGGTCCAACTGGGAGACCAGGTCTGCAGATGTACAACGAAGG


6416246 6489725 FAM178B 105093685
18851644 19016203 MAPK4 105103420


220736 242854 CHFR 105101630
6468064 6536940 PATE3 116150179


GATAMGAGTTTTGGTCTTAGAACCAAGGAGTCTGAGTGCCAAGCCAGCTTTGCTACCAAATCTCTGTTAAGGCCC[G/A]CCGGGGGACCGAGCCtgcctctccctgagcctcaatcTTCTGTCTGATGAGGGTGATGCCttagagaaaaatgtt
ctattgcAACATGGGGTGACAGCGACACCGGCCTCGTATGGCCCTGAGGRGGGGGCAGTGCCTGGGCAGACTCMG[T/C]GCAGAGRCTGTCAGGGCCAGTTACTATCACAGATCTGCAGTTCCTCACCTACAGTTCTGAAAGCTCAGTCTGAGA
ccctattgcAACATGGGGTGACAGCGACACCGGCCTCGTATGGCCCTGAGGRGGGGGCAGTGCCTGGGCAGACTC[C/A]GYGCAGAGRCTGTCAGGGCCAGTTACTATCACAGATCTGCAGTTCCTCACCTACAGTTCTGAAAGCTCAGTCTGA







GTGACCCtcgctaagcctcagtttccctattgcAACATGGGGTGACAGCGACACCGGCCTCGTATGGCCCTGAGG[A/G]GGGGGCAGTGCCTGGGCAGACTCMGYGCAGAGRCTGTCAGGGCCAGTTACTATCACAGATCTGCAGTTCCTCACC
22019334 22741078 GRID1 105092491
22019334 22741078 GRID1 105092491
22019334 22741078 GRID1 105092491
22019334 22741078 GRID1 105092491


CCTGGGTTAGAGAGCAATTAACGTTAGTCCTCAGTTGCACGKGTTGGGCTCAGCTTTGGGACCCTCTGTGAAAGT[G/T]GGAACTTGATCTCAGAACTGCAGTGCTGGCTGAGCAGCATATTCGCTTTTCTTAAATCTTATGGGGACTGCTTAC
TGCCTTGACCCATCAGACCTGCAGCCGCTTGCAGCATCCCCTCTGCCCCTAGAGGGACTCCTGCTAAAAGCTGTG[G/A]GTCTGTCAGTCCTGTAGAGCCATCACCCATTGACAAGACAAACAACCCTGCCTCTGGGCCGGAGCATCAGCGGGG
ATATTGCTGCAGTTCATTAGAGACCAGAGATGGGCTCTAACTCTCCAACCAAGGCAGTCGGAGAGGTCTTGGTGA[G/A]AGCAACTTTGTATRTTAACCCAACTGGAGGAGAAACCATCCGGGACTGTGTGAAGAAGAGGCAGCAACACTGCCC
GACCATCTGTATCCCTTGGCCTCTGCCCAGTTTTCAAGCCCAATTTTCAGTCTGCCAGGCCATTCTGAGCTCCCA[G/A]TGTCTGCTCCAGAAATTCTGCAGCTAGAGTCAGTGTCTGTTGCTGGGGACCCCGACAAAGAAGCCATCAACCCCT


2584367 2654959 CMC1 105087207
ACTGGACGGTCTTAATTCACTAGATtagattctctctcttcctgtgtttgtattttccctcttttttcccttggt[G/T]CCCCTTCTGCCACTTACCTGTTCATAACAGAAGGCTGCAGAACGCAGTGCGTCATTTGCCATGGTCATGTTTTTT


97315183 97331860 GAL3ST2 105096206
GGAGCCCGGGAGGCCAGTCTCGCCTCTGAGTCTAAAAAGCTCTGCCAACTTAGGAAGGAAACTTGAAATTTGATC[T/C]TAGAGCTCAAGGAAGTAGAAAACAGCTCGCTGCATTCCTGCAGAAGTGCCGGGTTTGCACATGTCAGACCAGCCA


85747720 86129284 PTPRN2 105088983
85747720 86129284 PTPRN2 105088983
86425716 86475332 WDR60 105101917
14765475 14830230 SLC38A1 105097082
12633587 12868070 IGSF21 105103989


CAGGTCCCTCTGCCATGTGTTCCCACAGCACGGCCTCTCCTTGGCCTCTGGACTCGTCCAGTCTCGGGCCTGGGA[G/A]ACGTCAAGCCTCCAGAGCCGTCCTCGgacctttgttcctgcagcttcCACGTCCCTCTGTTTCCCCCACGCCTTT
TTATGTGTCCTCACTCACGTCAACGAGGGTGCTAGAACCCACCCCCAGACCAAGTGGGTCCCACAGCTCCCTTCC[A/G]TGGATCCTGAGATCTGGACAGTGCTGCAGGGATCCAGGTTGCACGGGAGCCTCCAGCAGCCTCTTGGATGGGTTA


8743278 8779526 TNFRSF1B 105107099
CTGCAGACAGttgaggagggaaggcaggcgaATCCAGCGGAGAAGCAGTCCCCGTGGACCTCCTGTGTTCCTGTG[C/T]TTGCTGCCCGTGACCTTGTTTCATGCTCACAACACGCCTAAGAGGGGTCTCATCAGCACCGCAttttcagaggag


12902929 12951484 LZTS1 105102884
catccgGATAGAAGGCGGGGTTGTAACGCTGACTTGCCTCTTCAGTTTCCTGGGCTCtgacactcccctccccca[G/C]cccatcaCACCCAGCTGCTCCCTGCAGTGCAATGGTGAGGGGGCAACAAGAAATGCCATTCTAGCCAGGCTGCTT


608783 655149 LOC116147128 116147128
73539964 73896869 HECW2 105088797
14127637 14175865 ROR2 105094547


TGTGAAATTACATGGTCCATTAGAGACCAAAYCCAGTGCAGATGTGTGTGATTTCCGCTTTGCAGGWAATGAGCG[C/T]GGATGCTGCAGACACGCCGCCCCCGYGGGGCACTAACTCGCCAGTGCCGCCCCGAGGCAGTGAACTCATCTCCAG
3457176 3494789 DPP9 105091778


31114918 31226318 LRIG1 105095248
3541869 3629314 LOC105091528 105091528
5703078 5802406 PAQR8 105099529


AGGCACCTGCTGACCGAGCGTCAGGTCCTCTGCGTGGCGTTGCCATCACCCCATCATAAATGGAAAGGGAGAGCC[G/A]AGCTGCAGGGCCCAAACCACATACCACAGTGGCGACGCATAGGAAGCCCCACGCGGCTGTGCAAATATGACTTCT
33500309 33710664 RNF220 105090890
42114438 42379599 RALGAPA2 105101590


GATGATGAcggtggctgcagggccctgcctGAGTTAAAGGAGGGGCATCggaggtgggggcagctggaAGGGGTC[C/T]CCTCAGGGATGCAAGGGTGTCTTCAGGGGTGCGAGGGTGCCCTCCCACCATAAGTTCCGTGCCTGCCGGTCCTCC
1850199 2031244 NMNAT2 105096225


68298906 69000741 EXOC4 105085399
20178164 20256322 NF2 105099460


TCTCTTACAGATGGGGGGCTAAGAGCTCCTCTGAGTGACCGGGAGTCTGGTATGCTGTGTCTGGGCTGCAGATTT[G/T]CAGAGCCACAGACAGGTGCCCAGACTTCCCACCCTTGTCATCCTTACCTGGAAGGGCCTCAGAGCCCCCTGGAGC
5703078 5802406 PAQR8 105099529
5736472 5749959 LOC105099528 105099528
5802673 5819517 MCM3 105099527


42114438 42379599 RALGAPA2 105101590
29862630 30055565 ZNF469 105104694
11589160 11590071 LOC105090602 105090602
37428263 37446542 KIF18B 105094413
17611331 17615665 GAPDH 105098219
17611331 17615665 GAPDH 105098219
17644434 17645792 MRPL51 105098220
66394549 66465147 ELL2 105100891
38113766 38125628 LOC116157935 116157935
37832782 37843163 FAM171A2 105094445


ATGTaatttgaagaaggaaaatgcCTTTGCGTGGTCTATTAGTCAGatttctgcagagaaacagaatcagcagAA[C/T]GTATGCGCACAGATACAGTTAGATTTGTTTTAAGGAAGTGGCTGATGTGATTGTGGGGGTCGGCAAGTCTGCAAT
CCGCAGTCAGCAGTGAGGACCAGTCTGGCAGGAACACCCCGGTCAGCAGGCCCCACTCTGTCTCGGTGGGGACGC[G/A]CCRCAGTGTGAATTAGGTCATACAGACAACACCTCCAGCGACAGACAGTCRCCAGTAAGTCGCCTGCAGGATCTG
CTCTCCAATCCTGTGGCGGCTGAGAGAAGTGAGGAAGCTCCAGAAGAGAAGATCGGAACGAGCAGAGGTTGGTTC[T/C]TGAGGTTTAAGAAAAGACGCCATCTCCAGAACATGGAAGTGCAGGCGGAGCAGCCAGKGCTGACGTGGAAGCTGC


22822432 23201391 PDZD2 105087024







Genome-wide association study for growth in Pakistani 
dromedary camels using genotype-by-sequencing 


Sajida Sabahat, Asif Nadeem, Rudiger Brauning, Peter C. Thomson and Mehar S. Khatkar 
Supporting Table 2. GWAS significant associations detected in the present study (Pakistani breeds) 
which are within 1 Mb of a significant association reported by Bitaraf Sani et al. (2021) (Iranian breeds). 
 


Chromo Pakistani breeds Iranian breeds Diff (Mb)c 
Position (bp) SNP IDa Position (bp) SNP IDb 


7 83,006,915 22446_42 82,468,596 S7_82468596 -0.54 – -0.52 
   82,483,675 S7_82483675*  
   82,483,685 S7_82483685*  


11 71,663,573 137595_71 70,990,227 S11_70990227 -0.67 – +0.69 
   71,992,855 S11_71992855  
   72,060,113 S11_72060113  
   72,350,029 S11_72350029  
   72,356,390 S11_72356390  
   72,356,400 S11_72356400  
   72,356,401 S11_72356401*  
   72,356,436 S11_72356436  


11 81,674,156 103229_45 81,210,420 S11_81210420* -0.46 – -0.71 
 81,918,150 34447_68    


18 30,302,544 56307_46 29,830,420 S18_29830420 -0.61 – -0.20 
 30,305,338 56308_47 29,958,631 S18_29958631*  
 30,307,339 56310_55 29,963,432 S18_29963432  
 30,438,158 56328_38 29,963,702 S18_29963702  
   29,985,605 S18_29985605  
   30,061,144 S18_30061144  
   30,075,711 S18_30075711  
   30,105,059 S18_30105059  


25 1,009,197 157643_51 262,766 S25_262766 -0.75 – -0.75 
   262,898 S25_262898  
   263,079 S25_263079  
   263,086 S25_263086  


31 16,003,963 79310_43 16,977,384 S31_16977384 -0.08 – +0.99 
 17,061,932 115825_14 16,998,649 S31_16998649  


33 4,172,256 83833_55 4,467,956 S33_4467956 +0.30 
 
* Associations with p < 0.001 reported by Bitaraf Sani et al. (2021), otherwise p < 0.05.  
a SNP ID from present study 
b SNP ID from Bitaraf Sani et al. (2021) study  
c Difference in SNP positions (Mb), calculated as (Iranian pos (bp) – Pakistani pos (bp)) /106. 
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