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Formalin-preserved sample results and recommendations

In this study we sampled four replicates of the holotype of Pithecheirops otion USNM 574500, including a small piece of adherent muscle tissue stored in a small pill vial inside the box containing the skull (sample USNM 574500-1), a ~2 x 5 mm piece of skin clipped from the ventral incision line on the dry study skin (USNM 574500-2), a distal portion of the tibia/fibula (~2 mm in length) plus associated tissue removed from the fluid preserved carcass placed in fresh 70% EtOH (USNM 574500-3), and a section of the bowel tissue and contents (USNM 574500-4). The bowel section was tied around both sides of the incision to allow for easier removal of the selected portion. This sample was intended for potential evaluation of diet/microbiome and placed in fresh 70% EtOH after removal from the fluid preserved carcass. The fluid preserved carcass underwent formalin fixation during the original preparation in 1991, which affected replicates 3 and 4. 
It is noteworthy the degree of variation of the results between the ‘dry’ versus ‘wet’ samples, and a clear indication that formalin fixation had a significant negative effect on recovery of nucleic acids. Despite several studies demonstrating the recovery of endogenous nucleic acids from formalin-fixed samples, challenges and limitations remain (Hykin et al. 2015; Gansauge et al. 2017; Ruane and Austin 2017; Speer et al. 2022; Hahn et al. 2022). While we did recover endogenous sequences from the ‘wet’ samples, it was far more reliable to reconstruct the mitogenome with the two ‘dry’ samples. Bioinformatic and technological advances in removing formalin crosslinks are desperately needed when alternative samples do not exist. 
Further analysis of this dataset may permit inference on the exogenous content of the large intestine sample for identifying microbiome/diet. Ideally, comparative material would be available to test the variation observed between formalin and non-formalin preservations, but in cases such as this it is not currently possible.
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Following quality filtering, we tested assembly methods on a subset of reads (approximately 9 million paired and quality filtered) against two published mitogenomes. Following published phylogenetic reconstructions including at least one member of Pithecheir, (Rowe et al. 2019; Liu et al. 2025) we downloaded mitogenomes from closely related genera and tested Apodemus peninsulae (GenBank Accession # OL978460; unpublished) and Hylomyscus denniae vulcanorum (GenBank Accession #MN845743; Nicolas et al. 2020). We tested the newly sequenced Pithecheir melanurus (LSU 38198), P. parva (USNM 488807) and Pithecheirops otion against these reference sequences in Geneious Prime using the Geneious mapper, using medium-low sensitivity and up to three iterations. A consensus sequence of tissue derived Pithecheir melanurus sequences was generated following manual evaluation and gaps in the sequence were filled with data from a Hylomyscus mitochondrial sequence (GenBank Accession: MN845743; this chimeric reference is available on Figshare.si.edu, link provided below). The intention was to use this fresh tissue sample as the closest available reference sequence to map the data from more degraded museum specimens. Following the read mapping tests, the reference which recovered higher average coverage and mapped reads was selected for read mapping of the complete dataset of quality filtered sequences. This resulted in each of the degraded museum specimens (USNM 574500, 488802, and 488807) and the one tissue (LSUMZ 38198) being read mapped against four different mitogenomes, using two different software combinations (Table 1).
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Four fossil calibration points were used in this analysis following the phylogeny presented in Aghová et al. (2018). The calibration point associated with the crown Murinae included the following genera: Aethomys, Apodemus, Apomys, Arvicanthis, Bandicota, Batomys, Chiromyscus, Chiropodomys, Chrotomys, Congomys, Crateromys, Cremnomys, Crunomys, Dacnomys, Dasymys, Dephomys, Desmomys, Golunda, Grammomys, Haeromys, Hapalomys, Heimyscus, Hybomys, Hylomyscus, Lamottemys, Lemniscomys, Lenomys, Lenothrix, Leopoldamys, Malacomys, Margaretamys, Mastomys, Melasmothrix, Mylomys, Micromys,  Millardia, Montemys, Mus, Mylomys, Myomyscus, Niviventer, Oenomys, Otomys, Paratomys, Pelomys, Phloeomys, Pithecheir, Pithecheirops, Pogonomys, Praomys, Rattus, Saxatilomys, Serengetimys, Stenocephalemys, Stochomys, Sundamys, Thallomys, Tokudaia, Tonkinomys, Uromys, Vandeleuria, Vernaya, Xeromys, Zeletomys, with an offset of 13.24 mya (SD= 1, mean= 3.2); stem Apodemini (included genera: Apodemus, Tokudaia and Malacomys) offset of  8.93 mya (SD= 1, mean= 4.5); crown Millardini/Otomyini/Arvicanthini (included genera: Aethomys, Grammomys, Dasymys, Thallomys, Arvicanthis, Mylomys, Pelomys, Desmomys, Lamottemys, Lemniscomys, Dephomys, Stochomys, Hybomys, Golunda, Oenomys, Otomys, Paratomys, Cremnomys, Millardia, Pithecheir, and Pithecheirops) offset of 8.52 mya (SD= 1, mean= 4.6); and stem Arvicanthini, which included the genera Arvicanthis and Lemniscomys, with an offset of 5.34 mya (SD= 1, mean= 5.5). Each of the four calibration points can be found in the BEAST tree in the main text of the manuscript (Fig. 3).
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Output from IQ-TREE 2 is shown below, separated by each of the different analyses (Cytochrome b, IRBP, RAG1, and mitogenomes, as well as each combination for the concatenated analyses). Best-fit models contain partitions used in the final analyses.
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Input data: 130 taxa with 3 partitions by codon position and 1140 total sites (0% missing data) 

Best-fit model according to BIC: GTR+F+I+G4:part1,TIM2+F+I+G4:part2,GTR+F+I+G4:part3

Edge-linked-proportional partition model

Log-likelihood of the tree: -41869.3291 (s.e. 1457.2201)
Unconstrained log-likelihood (without tree): -5376.4046
Number of free parameters (#branches + #model parameters): 287
Akaike information criterion (AIC) score: 84312.6583
Corrected Akaike information criterion (AICc) score: 84506.6865
Bayesian information criterion (BIC) score: 85758.7892
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Edge-linked-proportional partition model without partition merging
Best-fit model according to BIC: TIM2+F+I+G4:tRNA_Phe,GTR+F+R5:12S,GTR+F+I+G4:tRNA_Val,GTR+F+R5:16S,TIM2e+R2:tRNA_Leu,SYM+R4:ND1_1stpos,TIM+F+I+G4:ND1_2ndpos,TPM3+F+R4:ND1_3rdpos,TIM2+F+I+G4:tRNA_Ile_gln_met,GTR+F+I+G4:ND2_1stpos,TVM+F+I+G4:ND2_2ndpos,TIM3+F+R4:ND2_3rdpos,GTR+F+R4:tRNA_trp_tyr,TIM3e+I+G4:COX1_1stpos,K3Pu+F+I:COX1_2ndpos,TIM2+F+R5:COX1_3rdpos,TIM2+F+I+G4:tRNA_ser_asp,HKY+F+I+G4:COX2_1stpos,TIM3+F+R5:COX2_2ndpos,SYM+I+G4:COX2_3rdpos,TIM2+F+I+G4:tRNA_lys,TIM2+F+G4:ATP8_1stpos,TPM2u+F+I+G4:ATP8_2ndpos,TN+F+I+G4:ATP8_3rdpos,TN+F+R2:ATP6_1stpos,HKY+F+R4:ATP6_2ndpos,TIM3+F+R4:ATP6_3rdpos,TIM+F+I+G4:COX3_1stpos,TPM2u+F+R5:COX3_2ndpos,SYM+I+G4:COX3_3rdpos,TIM2+F+G4:tRNA_Gly,GTR+F+I+G4:ND3_1stpos,TN+F+I+G4:ND3_2ndpos,HKY+F+G4:ND3_3rdpos,TVM+F+G4:tRNA_Arg,SYM+I+G4:ND4L_1stpos,TPM2u+F+R3:ND4L_2ndpos,HKY+F+R3:ND4L_3rdpos,TPM3u+F+R4:ND4_1stpos,TIM3+F+R5:ND4_2ndpos,GTR+F+I+G4:ND4_3rdpos,TIM2+F+R3:tRNA_lys_leu,GTR+F+I+G4:ND5_1stpos,TVM+F+I+G4:ND5_2ndpos,TIM3+F+R4:ND5_3rdpos,TPM2u+F+I+G4:tRNA_glu,GTR+F+R4:CYTB_1stpos,TN+F+R3:CYTB_2ndpos,TPM3+F+R4:CYTB_3rdpos,TIM2+F+G4:tRNA_pro,GTR+F+R4:ND6_1stpos,TN+F+G4:ND6_2ndpos,TN+F+R4:ND6_3rdpos
Log-likelihood of the tree: -290101.0791 (s.e. 2602.3738)
Unconstrained log-likelihood (without tree): -67980.6952
Number of free parameters (#branches + #model parameters): 665
Akaike information criterion (AIC) score: 581532.1581
Corrected Akaike information criterion (AICc) score: 581591.0492
Bayesian information criterion (BIC) score: 586627.2962

Edge-linked-proportional partition model with partition merging
Best-fit model according to BIC: GTR+F+I+R4:tRNA_Phe+12S+tRNA_Val+tRNA_Ile_gln_met+tRNA_trp_tyr+tRNA_Arg+tRNA_lys_leu+tRNA_glu,GTR+F+I+R4:16S,SYM+I+R4:tRNA_Leu+COX2_3rdpos+COX3_3rdpos,GTR+F+I+R6:ND1_1stpos+ATP6_3rdpos+CYTB_1stpos,TVM+F+R3:ND1_2ndpos+COX1_2ndpos+COX2_1stpos+ATP6_1stpos+COX3_1stpos+CYTB_2ndpos,TIM3+F+R6:ND1_3rdpos+ND2_3rdpos+ND3_3rdpos+ND4_2ndpos+ND5_3rdpos,GTR+F+R5:ND2_1stpos+tRNA_lys+ATP8_1stpos+tRNA_Gly+ND3_1stpos+ND4L_1stpos+ND4_3rdpos+ND5_1stpos+tRNA_pro,GTR+F+I+R3:ND2_2ndpos+ATP8_2ndpos+ND3_2ndpos+ND4L_2ndpos+ND4_1stpos+ND5_2ndpos,TIM3e+I+R2:COX1_1stpos,TN+F+I+R4:COX1_3rdpos+ATP6_2ndpos,TIM2+F+I+G4:tRNA_ser_asp,TIM3+F+R5:COX2_2ndpos+ND4L_3rdpos,TN+F+G4:ATP8_3rdpos,TPM2u+F+I+R4:COX3_2ndpos,TPM3u+F+I+R5:CYTB_3rdpos,GTR+F+R4:ND6_1stpos,TN+F+G4:ND6_2ndpos,TN+F+R4:ND6_3rdpos
Log-likelihood of the tree: -290337.0066 (s.e. 2603.7398)
Unconstrained log-likelihood (without tree): -78296.2353
Number of free parameters (#branches + #model parameters): 350
Akaike information criterion (AIC) score: 581374.0132
Corrected Akaike information criterion (AICc) score: 581390.0134
Bayesian information criterion (BIC) score: 584055.6648

Edge-unlinked partition model without partition merging
Best-fit model according to BIC: TIM+F+G4:tRNA_Phe,GTR+F+I+G4:12S,TIM2+F+I+G4:tRNA_Val,GTR+F+R4:16S,TIM2e+G4:tRNA_Leu,SYM+I+G4:ND1_1stpos,TIM+F+I+G4:ND1_2ndpos,TPM3+F+G4:ND1_3rdpos,TIM2+F+I+G4:tRNA_Ile_gln_met,GTR+F+I+G4:ND2_1stpos,TVM+F+I+G4:ND2_2ndpos,TPM3+F+G4:ND2_3rdpos,GTR+F+R4:tRNA_trp_tyr,TIM3e+I+G4:COX1_1stpos,K3Pu+F+I:COX1_2ndpos,TIM2+F+I+G4:COX1_3rdpos,TIM2+F+I+G4:tRNA_ser_asp,HKY+F+I+G4:COX2_1stpos,TIM3+F+G4:COX2_2ndpos,SYM+I+G4:COX2_3rdpos,TIM2+F+I+G4:tRNA_lys,TIM2+F+G4:ATP8_1stpos,TIM2+F+I+G4:ATP8_2ndpos,TN+F+I+G4:ATP8_3rdpos,TN+F+I+G4:ATP6_1stpos,HKY+F+G4:ATP6_2ndpos,TIM3+F+I+G4:ATP6_3rdpos,TIM2+F+I+G4:COX3_1stpos,TIM2+F+I+G4:COX3_2ndpos,SYM+I+G4:COX3_3rdpos,TIM2+F+I+G4:tRNA_Gly,GTR+F+I+G4:ND3_1stpos,TN+F+I+G4:ND3_2ndpos,HKY+F+G4:ND3_3rdpos,TPM3+F+G4:tRNA_Arg,GTR+F+I+G4:ND4L_1stpos,TPM2u+F+R3:ND4L_2ndpos,TIM2+F+G4:ND4L_3rdpos,TPM3u+F+R3:ND4_1stpos,TIM3+F+G4:ND4_2ndpos,GTR+F+I+G4:ND4_3rdpos,TIM2+F+I+G4:tRNA_lys_leu,GTR+F+I+G4:ND5_1stpos,TVM+F+I+G4:ND5_2ndpos,TIM3+F+I+G4:ND5_3rdpos,TIM2+F+I+G4:tRNA_glu,SYM+I+G4:CYTB_1stpos,TIM3+F+I+G4:CYTB_2ndpos,TPM3+F+I+G4:CYTB_3rdpos,GTR+F+I+G4:tRNA_pro,GTR+F+G4:ND6_1stpos,TN+F+G4:ND6_2ndpos,HKY+F+I+G4:ND6_3rdpos
Log-likelihood of the tree: -286952.4354 (s.e. 2580.2802)
Unconstrained log-likelihood (without tree): -67980.6952
Number of free parameters (#branches + #model parameters): 6402
Akaike information criterion (AIC) score: 586708.8708
Corrected Akaike information criterion (AICc) score: 595520.5660
Bayesian information criterion (BIC) score: 635760.1097

Edge-unlinked partition model with partition merging
Best-fit model according to BIC: GTR+F+R5:tRNA_Phe+12S+tRNA_Val+16S+ND1_1stpos+tRNA_Ile_gln_met+ND2_1stpos+tRNA_trp_tyr+tRNA_ser_asp+tRNA_lys+ATP8_1stpos+ATP8_3rdpos+ATP6_3rdpos+tRNA_Gly+ND3_1stpos+tRNA_Arg+ND4L_1stpos+ND4_3rdpos+tRNA_lys_leu+ND5_1stpos+tRNA_glu+CYTB_1stpos+tRNA_pro+ND6_1stpos,TIM2+F+I+R4:tRNA_Leu+ND1_2ndpos+ND2_2ndpos+COX1_1stpos+COX1_2ndpos+COX2_1stpos+COX2_3rdpos+ATP8_2ndpos+ATP6_1stpos+COX3_1stpos+COX3_3rdpos+ND3_2ndpos+ND4L_2ndpos+ND4_1stpos+ND5_2ndpos+CYTB_2ndpos+ND6_2ndpos,TIM3+F+R7:ND1_3rdpos+ND2_3rdpos+COX1_3rdpos+ATP6_2ndpos+COX3_2ndpos+ND3_3rdpos+ND4_2ndpos+ND5_3rdpos+CYTB_3rdpos,TPM3u+F+I+R5:COX2_2ndpos+ND4L_3rdpos,TIM+F+R5:ND6_3rdpos
Log-likelihood of the tree: -291750.4691 (s.e. 2615.1860)
Unconstrained log-likelihood (without tree): -89768.4534
Number of free parameters (#branches + #model parameters): 640
Akaike information criterion (AIC) score: 584780.9382
Corrected Akaike information criterion (AICc) score: 584835.3973
Bayesian information criterion (BIC) score: 589684.5297
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Input data: 131 taxa with 3 partitions by codon position and 1265 total sites (0% missing data)

Best-fit model according to BIC: K3Pu+F+G4:part1,TN+F+I+G4:part2,TVM+F+R3:part3

Edge-linked-proportional partition model

Log-likelihood of the tree: -12757.7604 (s.e. 407.2093)
Unconstrained log-likelihood (without tree): -7107.9165
Number of free parameters (#branches + #model parameters): 285
Akaike information criterion (AIC) score: 26085.5208
Corrected Akaike information criterion (AICc) score: 26252.0376
Bayesian information criterion (BIC) score: 27551.2266

[bookmark: _Toc226790575][bookmark: _Toc233188846]RAG1
Input data: 73 taxa with 3 partitions by codon position and 1053 total sites (0% missing data)

Best-fit model according to BIC: K2P+R2:part1,K2P+I+G4:part2,TNe+G4:part3

Edge-linked-proportional partition model

Log-likelihood of the tree: -5466.7906 (s.e. 201.4824)
Unconstrained log-likelihood (without tree): -5221.1256
Number of free parameters (#branches + #model parameters): 154
Akaike information criterion (AIC) score: 11241.5812
Corrected Akaike information criterion (AICc) score: 11294.7437
Bayesian information criterion (BIC) score: 12005.3285
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Input data: 105 taxa with 6 partitions (by codon position for each locus) and 2405 total sites (3.90852% missing data)

Best-fit model according to BIC: GTR+F+I+G4:part1,TN+F+R7:part2,TPM3+F+R9:part3,K3Pu+F+G4:part4,TN+F+I+G4:part5,TVM+F+R3:part6

Edge-linked-proportional partition model

Log-likelihood of the tree: -46428.4348 (s.e. 1360.7502)
Unconstrained log-likelihood (without tree): -12353.9049
Number of free parameters (#branches + #model parameters): 284
Akaike information criterion (AIC) score: 93424.8696
Corrected Akaike information criterion (AICc) score: 93501.2280
Bayesian information criterion (BIC) score: 95067.8962

Edge-unlinked partition model

Best-fit model according to BIC: GTR+F+I+G4:part1,TIM2+F+I+G4:part2,TIM3+F+I+G4:part3,K3Pu+F+G4:part4,TN+F+R3:part5,TVM+F+R3:part6

Log-likelihood of the tree: -45791.6330 (s.e. 1352.2209)
Unconstrained log-likelihood (without tree): -12353.9049
Number of free parameters (#branches + #model parameters): 1246
Akaike information criterion (AIC) score: 94075.2660
Corrected Akaike information criterion (AICc) score: 96758.7928
Bayesian information criterion (BIC) score: 101283.7562
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Input data: 105 taxa with 9 partitions (by codon position for each locus) and 3457 total sites (16.3406% missing data)

Edge-linked-proportional partition model

Best-fit model according to BIC: GTR+F+I+G4:part1,TIM2+F+I+G4:part2,GTR+F+R9:part3,K3Pu+F+G4:part4,TN+F+I+G4:part5,TVM+F+R3:part6,HKY+F+R2:part7,HKY+F+R2:part8,K2P+G4:part9

Log-likelihood of the tree: -51458.5863 (s.e. 1428.7517)
Unconstrained log-likelihood (without tree): -17210.4334
Number of free parameters (#branches + #model parameters): 295
Akaike information criterion (AIC) score: 103507.1727
Corrected Akaike information criterion (AICc) score: 103562.4210
Bayesian information criterion (BIC) score: 105320.8788

Edge-unlinked partition model

Best-fit model according to BIC: SYM+I+G4:part1,TIM2+F+I+G4:part2,TPM3+F+R10:part3,K3Pu+F+G4:part4,TN+F+I+G4:part5,TVM+F+R3:part6,HKY+F+I:part7,HKY+F+R2:part8,K2P+G4:part9

Log-likelihood of the tree: -50669.1847 (s.e. 1421.3469)
Unconstrained log-likelihood (without tree): -17210.4334
Number of free parameters (#branches + #model parameters): 1608
Akaike information criterion (AIC) score: 104554.3695
Corrected Akaike information criterion (AICc) score: 107354.4474
Bayesian information criterion (BIC) score: 114440.6050
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[bookmark: _Toc226790579][bookmark: _Toc233188850]Table S1. Complete list of published genes used for phylogenetic reconstructions. Newly generated sequences of Pithecheir + Pithecheirops shown in bold. Missing data are indicated with no GenBank Accession number for the column associated with each gene.
	Taxon
	IRBP
	RAG1
	Cyt b
	mitogenomes

	Aethomys hindei
	KU723654
	KU723662
	MN807607
	MN807607

	Apodemus agrarius
	MK329976
	
	AB032851
	

	Apodemus alpicola
	MZ661181
	AB303246
	AB032854
	

	Apodemus argenteus
	AB032855
	AB285443
	AB032848
	

	Apodemus draco
	MK329979
	
	
	

	Apodemus flavicollis
	JX457627
	
	AB032853
	

	Apodemus gurkha
	AB032859
	AB285447
	AB032852
	

	Apodemus latronum
	MK329964
	AB303239
	NC_019585
	NC_019585

	Apodemus mystacinus
	AJ311158
	
	
	

	Apodemus peninsulae
	MK329896
	AB285449
	OL978460
	OL978460

	Apodemus semotus
	AB032862
	AB164040
	AB033694
	

	Apodemus speciosus
	AB032856
	AB491483
	AB032849
	

	Apodemus sylvaticus
	MZ661179
	AB303243
	AB033695
	

	Apomys datae
	EU349836
	
	AY324463
	

	Arvicanthis abyssinicus
	MK239887, MK239883
	MK248192
	AF004566
	

	Arvicanthis blicki
	MK239880, MK239881
	MK248208
	MK239788
	

	Arvicanthis nairobae
	MK239900
	MK248212, MF097834
	MK239822
	

	Arvicanthis somalicus
	MK239891, MK239893
	MK248186
	NC_053801
	NC_053801

	Bandicota indica
	KR019640
	MN150142
	KT029807
	KT029807

	Batomys granti
	DQ191496
	
	EU349738
	

	Batomys salomonseni
	DQ191497
	
	DQ191471
	

	Carpomys phaeurus/melanurus
	DQ191501
	
	MH330617
	

	Chiromyscus langbianis
	MK957103
	
	NC_084241
	NC_084241

	Chiropodomys gliroides
	KJ772363
	EU349882
	MN964124
	MN964124

	Chingawaemys rarus
	
	
	MZ131560
	MZ131560

	Chrotomys gonzalesi
	DQ191503
	AY294943
	AY324461
	

	Colomys lumumbai 
	
	
	MZ131545
	MZ131545

	Congomys verschureni
	DQ022394
	
	AF518373
	

	Crateromys australis
	
	
	MH330618
	

	Crateromys heaneyi
	DQ191505
	
	DQ191476
	

	Crateromys schadenbergi
	MH330641
	
	MH330619
	

	Cremnomys cutchicus
	DQ022384
	
	DQ022381
	

	Crunomys celebensis
	KC878203
	
	PQ861109
	

	Dacnomys millardi
	JQ755961, KC878206, KX977422
	DQ023459, KX977424
	JQ755896
	

	Dasymys incomtus
	EU292143, KC878207
	
	MN807606
	MN807606

	Dephomys defua
	JQ639318
	
	NC_053808
	NC_053808

	Desmomys harringtoni
	EU292144
	KU723667
	MN807595
	MN807595

	Golunda ellioti
	AM408332
	MN150143
	NC_053815
	NC_053815

	Grammomys surdaster
	KC953379
	KC953502
	NC_053796
	NC_053796

	Haeromys minahassae
	MK920943
	
	MK920945
	

	Hapalomys delacouri
	KJ772369
	
	MZ159976
	MZ159976

	Heimyscus fumosus
	DQ022397
	
	NC_049120
	NC_049120

	Hybomys badius
	MF680502
	
	
	

	Hybomys planifrons
	MF680506
	
	MN807601
	MN807601

	Hybomys trivirgatus
	MF680505
	
	NC_053810
	NC_053810

	Hybomys univitattus
	mising
	DQ023462
	
	

	Hydromys chrysogaster
	AM408319
	EU349890
	KY754001
	

	Hylomyscus denniae
	AY326088
	
	MN845743
	MN845743

	Hylomyscus parvus
	DQ022399
	DQ023479
	AF518330
	

	Hylomyscus alleni
	
	
	AF518328
	

	Hylomyscus stella
	DQ022398, AM408320
	MF097869
	AF518331
	

	Lamottemys okuensis
	JQ639321
	
	MN807594
	MN807594

	Leggadina lakedownensis
	
	
	NC_014696
	NC_014696

	Leggadina forresti
	EU349850
	
	
	

	Lemniscomys bellieri
	MT990362
	
	MN807583
	MN807583

	Lenomys meyeri
	MW058905
	
	MW058819
	

	Lenothrix canus
	KY467084
	KY467075
	KY464180
	KY464180

	Leopoldamys sabanus
	HM217638
	
	MT259591
	MT259591

	Malacomys edwardsi
	DQ022392
	
	MN964121
	MN964121

	Malacomys cansdalei
	
	
	KY754019
	

	Malacomys longipes
	DQ022393
	DQ023474
	JQ735635
	

	Margaretamys beccarii
	MN273000
	
	MN273042
	

	Mastomys awashensis
	
	OK512767
	FN393052
	

	Mastomys coucha
	DQ022400
	MF097876, OK512791
	NC_036018
	NC_036018

	Mastomys erythroleucus
	OK357345
	OK512771, OK512788, OK512766, OK512797
	AM409395
	

	Mastomys kollmannspergeri
	
	OK512764, OK512809
	MT053417
	

	Mastomys natalensis
	
	OK512805, OK512801
	MK454252
	

	Crunomys surifer
	KU057344
	KM397347
	NC_036732
	NC_036732

	Melasmothrix naso
	KJ607306
	
	KJ607283
	

	Melomys cervinipes
	EU349859
	
	
	

	Melomys burtoni
	MN245004
	
	NC_049118
	NC_049118

	Meriones meridianus
	OR166801
	OQ507343
	NC_027684
	NC_027684

	Micromys erythrotis/ minutes
	OQ576312
	OQ576257/AB164043
	MW389539
	MW389539

	Micaelamys namaquensis
	
	
	MN807615
	MN807615

	Millardia kondana
	
	
	MN602884
	

	Millardia kathleenae
	KC953403, EU292145
	
	EU292148
	

	Millardia meltada
	AM408322
	MN160097
	MN807616
	MN807616

	Montemys delectorum
	AY326104
	
	MN807618
	MN807618

	Mus caroli
	AJ698885, KU375171
	
	LC426285
	

	Mus fragilicauda
	AB125814
	AB125840
	LC426294
	

	Mus musculus
	JX457616
	LC124976
	LC644162
	LC644162

	Mus nitidulus
	AB262425
	AB262427
	LC426307
	

	Musseromys sp.
	MH330642, MH330643
	
	
	

	Mylomys dybowskii
	EU292146
	
	MN807593
	MN807593

	Myomyscus verreauxii
	DQ022408
	MF097892
	MZ131559
	MZ131559

	Nilopegamys plumbeus
	
	
	MT610460
	

	Niviventer fulvescens/andersoni
	JQ755956/MF642683
	
	NC_060500
	NC_060500

	Oenomys hypoxanthus
	AM408324, AM408325
	DQ023464
	MN807605
	MN807605

	Ochromyscus niveiventris
	
	
	MZ131558
	MZ131558

	Otomys orestes
	
	
	JF795989
	

	Otomys denti
	
	
	EU874436
	

	Otomys lacustris
	
	
	AF492708
	

	Otomys irroratus
	
	
	MK166028
	MK166028

	Otomys unisulcatus
	
	
	AF492729
	

	Otomys typus
	
	
	OL408951, JF796010
	

	Otomys angoniensis
	AY326101
	
	KY754086
	

	Paratomys sp.
	
	AY294939
	EU349773
	

	Parotomys brantsii
	KC953432
	MF097917
	KY754096
	

	Pelomys fallax
	JQ639322, DQ022391
	
	MN807592
	MN807592

	Phloeomys cumingi
	AY326103
	
	MH330620
	

	Phloeomys pallidus
	KC878237
	
	MH330621
	

	Pithecheir melanurus
	MK920966
	
	PV785999
	PV785999

	Pithecheir parva
	PV788867, PV788868
	PV788871, PV788872
	PV786000, PV786001
	PV786000, PV786001

	Pithecheirops otion
	PV788869
	PV788870
	PV785998
	PV785998

	Pogonomys macrourus
	
	EU349913
	KY754116
	

	Praomys daltoni
	MN642638
	
	
	

	Praomys degraaffi
	KC953442, DQ022410
	
	AF518358
	

	Praomys jacksoni
	AM408326
	DQ023477
	
	

	Praomys misonnei
	KC953444, DQ022412, JF284254
	
	AF518363
	

	Praomys obscurus
	JF284268
	
	AF518366
	

	Praomys petteri
	JF284269
	
	AF518368
	

	Praomys rostratus
	MN642657, MN642656, JF284259
	MN642684
	NC_049115
	NC_049115

	Praomys lukolelae
	
	
	MZ131566
	MZ131566

	Praomys tullbergi
	AM408327, JF284256, DQ022413
	DQ023478
	AF518365
	

	Pseudomys chapmani
	
	
	NC_014698
	NC_014698

	Rattus norvegicus
	AB033714
	AB164045, AY011884, MN150146
	X14848
	X14848

	Rhabdomys dilectus
	
	
	MN807596
	MN807596

	Saxatilomys paulinae
	KU375173, JQ755947
	
	JQ755866
	

	Serengetimys pernanus
	DQ022403
	OK512798
	MZ131555
	MZ131555

	Stenocephalemys albipes
	MF685677, DQ022408
	
	
	NC_051514

	Sternocephalemys tullbergi
	
	
	NC_051514
	

	Stenocephalemys griseicauda
	MF685662
	
	MH538031
	

	Stenocephalemys zimai
	
	
	OM324334
	

	Stochomys longicaudatus
	EU292147
	KC953585
	MN807599
	MN807599

	Sundamys muelleri
	KR019624
	KY467069
	MN964112
	MN964112

	Thallomys kempi
	
	
	KU723936
	

	Thallomys paedulcus
	KU723796
	KU723660
	MN807613
	MN807613

	Tokudaia muenninki
	AB548697
	AB548695
	AB548692
	

	Tokudaia osimensis
	AB033712
	EU349918
	LC778283
	LC778283

	Tokudaia tokunoshimensis
	AB548698
	AB548696
	AB548693
	

	Tonkinomys daovantieni
	MG189693
	
	MG865970
	

	Uromys caudimaculatus
	
	DQ023470
	EU349789
	

	Vandeleuria oleracea/sp.
	MF097813/EU349876
	
	KY986800, LC869581, KY754177
	

	Vernaya meiguites
	OR333676
	OR333685
	OR085219
	OR085219

	Xeromys myoides
	
	EU349920
	EU349790
	

	Zelotomys hildegardeae
	DQ022396
	DQ023476
	MZ131570
	MZ131570





[bookmark: _Toc226790580][bookmark: _Toc233188851]Table S2. Records of all Pithecheirini sightings from iNaturalist (www.inaturalist.org), including species identification, location, dates and links to each observation.

	Species:
	Location:
	Date:
	Hyperlink to Observation:

	Pithecheirops otion
	Danum Valley, Lahad Datu, Sabah, Malaysia
	21-Nov-24
	https://www.inaturalist.org/observations/275307059

	Pithecheirops otion
	Danum Valley, Lahad Datu, Sabah, Malaysia
	1-Jan-24
	https://www.inaturalist.org/observations/197429837

	Pithecheirops otion
	Danum Valley, Lahad Datu, Sabah, Malaysia
	27-Dec-23
	https://www.inaturalist.org/observations/197429836

	Pithecheir sp.
	Tlk. Meranti, Kec. Tlk. Meranti, Kabupaten Pelalawan, Riau, Indonesia
	2-Sep-25
	https://www.inaturalist.org/observations/314295732

	Pithecheir sp.
	Pelalawan, ID-RI, ID
	1-Sep-25
	https://www.inaturalist.org/observations/312151177

	Pithecheir sp.
	Pelalawan, ID-RI, ID
	2-Sep-25
	https://www.inaturalist.org/observations/311172795

	Pithecheir sp.
	Pelalawan Regency, Riau, Indonesia
	2-Sep-25
	https://www.inaturalist.org/observations/311053948

	Pithecheir sp.
	Pelalawan Regency, Riau, Indonesia
	29-Jul-25
	https://www.inaturalist.org/observations/302344519

	Pithecheir sp.
	Teluk Meranti, Pelalawan Regency, Riau, Indonesia
	19-Dec-15
	https://www.inaturalist.org/observations/41366592








[bookmark: _Toc226790581][bookmark: _Toc233188852]Supplemental figures:

[bookmark: _Toc226790582][bookmark: _Toc233188853]Fig. S1 Saturation plots of Cytochrome b at codon positions 1 & 2, and codon position 3. Plots were generated to assess possible saturation in sequence data. Data points close to the empirical regression line (black solid line) in the left plot suggest little to no saturation, while the curve that flattens (asymptotes) with increasing p-distance in the right plot indicates saturation. The dashed line represents the expectation under no saturation










[bookmark: _Toc226790583][bookmark: _Toc233188854]Fig. S2 Saturation plots of IRBP and RAG1. The same parameters were applied here as the previous saturation plots
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[bookmark: _Toc233188855]Fig. S3 ML Tree of IRBP inferred with IQ TREE 2
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[bookmark: _Toc226790585][bookmark: _Toc233188856]Fig. S4 Tree of partitioned mitogenome analysis recovered from IQ TREE 2, merged consensus tree all terminals shown
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[bookmark: _Toc226790586][bookmark: _Toc233188857]Fig. S5 IQ-TREE 2 bootstrap consensus tree from Cytochrome b alignment. Bootstrap support values shown
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[bookmark: _Toc226790587][bookmark: _Toc233188858]Fig. S6 ML Tree of RAG1 inferred with IQ TREE 2
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[bookmark: _Toc226790588][bookmark: _Toc233188859]Fig. S7 Concatenated tree with Cytochrome b, IRBP and RAG1 from ML reconstruction in IQ TREE 2
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[bookmark: _Toc226790589][bookmark: _Toc233188860] Fig. S8 Bayesian ultrametric estimation from BEAST inferred using Cyt b, RAG1, and IRBP
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Fig. S9 BEAST tree with posterior probabilities shown. A concatenated analysis containing Cyt b, RAG1, and IRBP data were used in this inference. Branch associated with Meriones has had the length cropped for visibility (note has marks on branch)
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