Supplementary material

Supplementary table S1. Class 1 encompasses sites from all three genetic regions. In contrast, Class 2 predominantly harbors approximately 90% of sites from the central repeat region, while Class 3 predominantly includes around 76% of sites from the C-terminus.
	Class
	C-terminus
	Central repeat region
	N-terminus

	1
	30.95
	38.54
	30.51

	2
	6.15
	90.77
	 3.08

	3
	76.19
	14.29
	 9.52




Supplementary table S2. The relative rates of various substitution types. The A-C substitution exhibits a consistently high relative rate across the three model classes. The C-T substitution displays a maximum bound for Class 2.
	Class
	A-C
	A-G
	A-T
	C-G
	C-T

	1
	10.5379
	14.5491
	0.919064
	2.08655
	48.5886

	2
	16.6546
	0.0001
	19.7251
	0.0001
	100

	3
	11.6235
	7.99359
	0.712041
	23.7618
	0.0001




Supplementary table S3. Summary of Class 2 results for all replicates. The proportion of synonymous mutations is high. The relative rate of C-T substitutions is consistently high across all replicates, with the majority of sites belonging to Class 2.
	Replicate
	Outgroup
	Class model
	Synonymous sites
	C-T rate
	Region

	First replicate
	✓
	H5
	77.7
	33.90
	77.7

	First replicate
	x
	H4
	 42.1
	  93.7
	 71

	 Second replicate
	✓
	H5
	98.3
	40.95
	95.1

	   Second replicate
	x
	H5
	43.3
	99.84
	66.6

	Third replicate
	✓
	H5
	50
	0
	0

	Third replicate
	x
	 H4
	95.8
	99.44
	94.5

	Fourth replicate
	✓
	H3
	90.4
	99.91
	92

	Fourth replicate
	x
	H3
	89.2
	100
	90.7

	Fifth replicate
	✓
	H3
	93.1
	61.62
	93.1

	Fifth replicate
	x
	H3
	92.7
	100
	93.1



Supplementary table S4. Proportion of synonymous mutations for replicates with outgroup inclusion. The replicate data sets exhibited significant variation in the proportion of synonymous sites. Despite this variability, the overall results remained qualitatively consistent across all replicates. 
	Class
	First Replicate
	Second Replicate
	Third Replicate
	Fourth Replicate
	Fifth Replicate

	1
	28.57
	29.0
	28.2
	30.6
	28.5

	2
	77.7
	98.3
	50
	90.4
	93.1

	3
	42.85
	48.1
	91.4
	9.52
	38.7

	4
	88.75
	25
	95
	
	

	5
	30
	66.6
	
	
	




Supplementary table S5. Proportion of synonymous mutations for replicates with outgroup exclusion. The overall results remained consistent across all replicates, both those including and excluding the outgroup.
	Class
	First Replicate
	Second Replicate
	Third Replicate
	Fourth Replicate
	Fifth Replicate

	1
	29.2
	29.2
	28.6
	30.6
	28.7

	2
	42.1
	43.3
	95.8
	89.2
	92.7

	3
	87.1
	80
	44.4
	9.52
	40.6

	4
	55.5
	96.7
	47.6
	
	

	5
	
	22.2
	
	
	





Supplementary table S6. Relative rate of C-T substitutions for replicates with outgroup inclusion. Several patterns in the data were consistent across all replicates, including a high relative rate of C-T substitutions.
	Class
	First Replicate
	Second Replicate
	Third Replicate
	Fourth Replicate
	Fifth Replicate

	1
	25.73
	7.668
	93.26
	35.77
	21.03

	2
	33.90
	40.95
	0
	99.91
	61.62

	3
	55.45
	31.88
	99.83
	0.130
	22.45

	4
	99.46
	3.975
	100
	
	

	5
	0.972
	1.149
	
	
	



Supplementary table S7. Relative rate of C-T substitutions for replicates with outgroup exclusion. The overall pattern remained consistent across all replicates, both those including and excluding outgroup.
	Class
	First Replicate
	Second Replicate
	Third Replicate
	Fourth Replicate
	Fifth Replicate

	1
	 21.67
	6.236
	100
	48.58
	26.64

	2
	 93.7
	99.84
	99.94
	100
	100

	3
	  99.96
	0
	99.98
	0.0001
	23.95

	4
	 8.59
	90.04
	0.990
	
	

	5
	
	1.367
	
	
	




Supplementary table S8. The H3 class model had the lowest AIC score. We used AIC for GTR+Γ model selection to evaluate the fit for each k. The H3 class model had the lowest AIC score.
	Replicate
	Class model
	AIC value 
	AICc value
	BIC value

	4
	H2
	11637.6596
	11876.403
	13316.103

	4
	H3
	11332.1807
	11984.1969
	13844.7286

	4
	H4
	11457.5513
	12939.8004
	14804.2037

	4
	H5
	11353.1817
	14573.9335
	15533.9386

	4
	H6
	11479.9003
	19109.9003
	16494.7617
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