Supplementary Table S1: Metadata of voucher specimen. Metadata of voucher specimen used as
positive controls in this study. Meat samples from known vertebrate species selected for use as positive

controls in the PCR-HRM analyses.

Origin of No. of
Species Scientific name sample GPS Address Reference replicates
Gallus gallus 1°13'13.8"S, (Ouso et al.,
Chicken  domesticus icipe 36°53'48.7"E 2020) 3
1°13'13.8"S, (Ouso et al.,
Goat Capra hircus icipe 36°53'48.7"E 2020) 3
1°13'13.8"S,
Rabbit Oryctolagus cuniculus icipe insectary  36°53'48.7"E - 3
1°13'13.8"S, (Ouso et al.,
Cattle Bos taurus icipe 36°53'48.7"E 2020) 3
1°13'13.8"S, (Ouso et al.,
Pig Sus scrofa domesticus icipe 36°53'48.7"E 2020) 3
1°13'13.8"S,
Camel Camelus dromedarius icipe 36°53'48.7"E - 3
1°13'13.8"S, (Ouso et al.,
Sheep Ovis aries icipe 36°53'48.7"E 2020) 3
Nile 1°13'13.8"S, (Ouso et al.,
perch Lates niloticus icipe 36°53'48.7"E 2020) 3
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- TCAACCAACCACAAGBATATTGERACCCTTTARCTACTATT TGGTGCTTC TAGTAGGAACAGCIICTAAGCCTIRCT AATTCGCGCTGAMITAGAR CABCCCOGAACTCTRCTCGGAGARGACCAAATCTABAABGTABTTGTAACCGCAC ABGCRTTRG T AATAATR TTCTTRATAGTAATACCHATRATBATTGGAGGRTTCGARAACTGACTRGTRCARCTAATAATTGAIGCIICCBGATA
<+ TCAACCAACCACAAGGATATTGGCACCC TTTACCTRCTATT TGGTGARTGAGE TGARATAGTAGGAACHGC T AAGCCTACT AATTCEC GERGAAC TAGAR CABCCCGEAACTCTACTCGGAGATGACCAAATC TAR ARG TAATTGTAACCGCACATGCRT TG T AATAA TR TCTTTATAGTAATGCCRATTATRATRGGRGCHT TCORAACTGACTRGTRCARCTGATAATTGGAGCCCCIIGATA
CANCCANCCACAAGGATATTGGCACCCTRTACCTRCTGT TR GE TG TGAGC TEARATAGTAGERACHGCCRTGAGCIITACT AATTCGC G GAAC TAGHRCABCCCGEAACHIC TACTIIGGAGA TGACCABATCTABAATGTAATTGTAACIGCACABGCRT TG T AATAA TR T TCTTTATAGTAATACCIIATTATGATTGGAGEGT TRRGARAACTGACTRGTCCARCTANTAATTGGAGCCCClIGATA
Gesccandinc A caTATRGEGACHC TRTACKTARTATT TeARGCTTGEGCTGGAATAGTAGGAAGGEGC TArGCRTARRT AnTTC AR GeTGAMTE GaGCAGC CicaEACRETECTRGGAGA TGACCARATCTARAATGTABTTGTAACGGCliCATGCR T TG TRATGATR TTCTTTATG G TR ATGCCRATRATGATTGGEGGC T TCGGEANRTGAC TG TCCABCTAATAATTGEAGCCCCGGAA
CAACCAACCACAAGGATATIIGECACCCTETACCTACTATT TGGTGARTGAGARGGAATAGTGGARACGCClRTRAGCCTACT ARTTCGCGETGAAC TAGR CAGCCcaaanclicTAcTRGHiGA TaARCrraTCTAR AATGTAATTGTRACRG ClicATGCRTTRG T AMTAATRTTCTTTATAGTRATACCBATTATGATTGGGGGRT TR G AcTGACTR G TR CABCTAATAATRGGAGCRICCliGATA
GaaccrrcCACAHBGARATTGECACHICTTTACCTARTIT T B B TG GCGo Al A TACIGlACAGCBCTRAGCCTRCTAATTCOC GARGAAC TAGHRCAGCCCGGAACTC TIITRGGAGAB GARCAAATR T AR AATGTAATHGTRACKGClCATGCRTTRG TRATAN TR TTCTTTATAG TR ATACCRATRATGATRGGRGGC TTCodBracTaACTR G TCCABCTRATAA THGGRGCCCCRGARA
AACCAACCACAARGARATIIGGCACICTTTARCTRCTATT TGARGCTTGAGC TEGRBATGETGGEAACAGCCCTRAGCCTGRC T AATTCARGERGAM TAGAN CAGCCBGGEBACTCTACTCGGEGATGARCAAATCTARAATG T AN TG TRACCGCACATECRTTRG T AATAA TR TTCTTTATAGTRATGCCIATTATRATTGGAGGC T TCGGBAACTGEC TG TCCABCTGATAATTGBGCHICCliGARA
.. TdRaccAAic AR AR ABATGoCACCCTRTABCTABTET T TaeTaCTTaAGHR GeAMTAGTGGCBACAGCCCTANGCCTACTR AT cll e ToAAC TR c Al clfcoliGclic Tl TRGAGAB sACCABATCTAR ARG TAA TG TRACCG CBC ABGCRTTRG T AATAATRTTCTTTATAGTAATACCRATTATEATRGGAGGC T TR GARAACTGACTR TCCARCTAATAATTGEBGCCCCRGARA
- TdRAdEAARCACAAEGATATTGERAC

Cattle (Bos faurus)...............
Sheep (Qvis aries)....
Goat (Capra hircus).
Camel (Camelus dromedarius
Pig (Sus scrofa)........
Chicken (Gallus gallus)

Uni-MinibarF1 primer......

Ronping_R primer. ATAATHGGAGCCCCHIGATA
B_ '1 19 2‘0 S_D 4_0 5.0 6.0 7.0 8.0 9.0 ‘\90 1 ]0 1 IQG
Cattle (Bos taurus)................. . CTCCTCAGAATGATATTTGTCCTCATGGEMAGGACGTAMCCTATRAATGCTGTGGCTATTACTGTGAGEAGAAGGATTACTCCAATATTTCANGTTTCTAGBAARGTGTARNGABCCGTART

CTCCTCAGAATGATATTTGTCCTCATGGHARBACATAGCCTATGAATGCTGTGGCTAT TGllE GEBAAANAGGAGGATTACTCCGATGTTTCAMGTTTCTAGGAAGGTATAMGATCCATAGT
CECCTCABAATGATATTTGTCCTCATGGRARAACATAGCCTATGAATGCTGTGGCEATTGIEGEGAGEAGGAGGATTACTCCAATGTTTCAMGTTTCTAGBRAAGGTATAMGATCCATAGT

Sheep (Ovis aries) .
Goat (Capra hircus).......
Camel (Camelus dromedarius).
Pig (Sus scrofa).
Chicken (Gallus gallus).
Rabbit (Oryctolagus sp.
Nile perch (Lates niloticus)
Vert Cyt b For primer.

CEBCCTCAGAATGATATTTGGCCECATGGGAGAACATAGCCEABAAAGGCGGTGGCTATGAGTGTGAGGAGGAGGATTACTCCIMGTGTTTCAGGT TT CIBINEGlAGAGGTAGGAGCCGTAGT
CTCCECABAATGATATTTGTCCTCATGGGAGGACATARCCEATBRAATGCTGTGGCTATTACTGEGAANAGGAGGATGAMGCCAATGTTTCAGGTETCTAGGEAMGTGTAMGATCCATAGT
CTCCTCAGAATGATATETCGECCTCATGGGAGGACGTAGCCGABBAAGGCGGTIANTAT GGl TRAMAAGAGRAGAATTACTCCAATGTTTCAGGTET CTINIGHARAGGTAGGAGCCHETART
CEBCCTCAGAATGATATTTGTCCTCA

130 140 150 160 170 180 190 200 210 220 230 240
Cattle (Bos taurus). ATABGCCTCGTCCTACGTGEATAMATABRGCAGATAAARAABATTGABIGCTCCGTTTGCGTGTATGTATCGGATGATTCAGCCGTAGTTEACGTCTCGGCAGATRITGGGTRACIMGAGGAGA
Sheep (Ovis aries) ATAGGCCTCGTCCTACATGEATRAATAGGCAGATAAABAATATTGATGCECCGTTTGCGTGTATATATCGGATAATTCAGCCATAGTTTACGTCTCGGCAAATGTGGGTTACBGAGGAGA
Goat (Capra hircus)... ATAGEACCTCGTCCGAMATGEMATGAATAGGCAGATAAAGAATATTGATGCTCCGTTTGCGTGTATGTATCGGATGATTCAGCCATARTTTACATCTCGACAAATGTGAGT TACBAGAGGARA
Camel (Cameius dromedarius).. ABNAGECCGC GRACCEBACGTGAATAMATARGCABATGAAGAATATGGARBGCTCCGTTAGCATGTABATATCGRAATGATTCAGCCGTAGTTAACBTCTCGGCAGATGTGIRGEGACHGABGAGA
Pig (Sus scrofa)..... ATAGBACCTCGGCCTACGTGGATGAATAGGCABATAAAGAATATGGATGCTCCGTTTGCATGTAGATAGCGAATAABTCANCCGTARTTTACGTCTCGACAAATGTGIIGTAACHGAMGAGA
Chicken (Gailus galiu: ATAGGCCTCGTCCGANMGTGAAGGAAGAMACAGATGAAGAAGARTGAGGCGCCGTTTGCGTGGAGATIMECGGATGAGTCAGCCGTANTGTACGTIMECGGCAAGTGTGGGETACGGAGGAGA
Rabbit (Oryctolagus sp.). ~AGAMBCCGCGGCCTACGTGMATGAGAGGCABATAAAGAATATIBGATGCTCCGTTRAGCGTGGAGGTATCGGATIRAGT CAGCCATAGTTBACATCTCGGCAAATARTGGGTTACHGAMGAGA
Nile perch (Lates niloticus)........ATAGHCCTCGTCCRANGTGAAGGHABAMGCAGATGAAGAAGARAGATGCTCCGTTRAGCATGTATATHETCGGATRAAGTCANCCATART TBACATCGCGGCAGATGTGIGT TACGGAMGHGA
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Cattle (Bos taurus). LATGCTGTTGTTGTGTCGGATGTGTAGTGTATTGCTAGGAATAGGCCTGTGAGGATTTGTAGGATTAGGCAGATIICCEMAGGAGGGARCCGAABTTTCATCATGATGABATGTTTGATGG
Sheep (Ovis aries) ATGCTGTTGTTGTGTCAGGTGTRTAGTGTATTGCTAGGAATAGGCCTGTHAGEATETGTAABATTABRGCAAATGCCTAGGAGAGAGCCAAAGTTTCATCATGATGABATATTTGATGG
Goat (Capra hircus). CATGCTGTTERTTGTGTCGGATGTRTAGTGTATTGCTAGGAATAGGCCTGTEMAGGATTTGTAAGATTAGGCAAATIICCTAGGAGGGACCBAAGTTTCATCATGATGAGATGTTTGATGG
Camel (Camelus dromedarius).. AGGCTGTTGTTGTGTCGGATGTRTAATGTATTGCEBAGGAATAGIICCTGTEAGGATTTGTAMAATTARGCAAABNCCTAGAGAGAGCCGAAGTTTCATCATGATGARATATTGGAGGG
Pig (Sus scrofa). ABRGCTGTTGTTGTGTCHMGATGTGTARTGTATTGCTABRGAABAGGCCTGTIIAGGATTTGEBAAGATTAGGCAGATGCCTARGAGGGAMCCGAAGTTTCATCATGATGAGATGTTTGAGGG
Chicken (Gallus gallus). AGGCTAGGGATGTGTCHGETGTGTAGTGEATGGCTAGHAGTAGGCCGGTGAGGATTTGGGIEATGAGGCAGAEEGCTABNAGGGAGCCGAARTTTCATCABGEAGAGATGTTGGATGG
Rabbit (Oryctolagus sp. ATGCTGTTGTTGTGTCAGAGGTGTAGTGTATGGCTABMGAATAGGCCHIGTGARBATTTGAAMMATAAGGCABAGGCCTAGEAGAGAGCCOAAAGTTTCATCAGGEAGAGATGTTTGATGG
Nile perch (Lates niloticus)........ AGGCTGTTGEARTGTCAGABGTGTARTGTATAGCTAGGAATAGGCCTGTGAGGATTTGRAGAGATHAGGCAAAGGCCTAGEBAGEIGAGCCAAABTTTCATCATGETGAGATGT TRAET GG
Vert Cyt b Rev primer. TTTCATCATGCTGAGATGTTGGATGG

(o] 1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 2]0 220 230 240 250 260 270 284

Cattle (Bos taurus) CAGMGACCCTATGGAGCTTTAN  CTACEMCBCAMGA GAATAGATTE  AMCCATAAGEBAT -AACAACARTCTRCATCRST TGS TTTCaOT TGO GTOACCTCOGAGANTARAATCCTCCGAGEGATTTTAAAGACT AGACBATMETCA  AMBCABEE  TATCECTRATTOATCC- AW TTCATCMCOSACAGTTACCCTAGSRATAACAGCS
Sheep (Ovis aries). . GAGAAGACCCTATGGAGCTTTAA  CTAAGTAACTCAAGG: BARTABATTC AACCATRAAGGGAT ~AACAACARTCIIATGRGTTABCABTTTCGGTTGG0GTGACCTCGGAGAACABAAAATCCTCCGAGCGATTTTARAGACT AGACIRACAAGTCA-  AACCARAR llrcqcmmgnc:—M&T(qugmAATGEEE%E,\E%GH&%G%
Goat (Capra hircus . GAGAAGACCCTATGGAGCTTTAA  CTAACTAGEBCAARAG BaaTABATTR AncCAdaAGEGAT -AACAACATICTIRATGGRETAGCAGTTTIGOTT GGG GTGACCTCGGAGAACANGABATCCTCCGAGCGATTTTAAAGACT AGACHACAAGTCA-  AMCABA  TATCBCTTATTGATCCAAARAAITTGATCAACGGAACAAGT TACCCTAGGGATAACAGCS
Camel (Camelus dromedarius).. cAancACCCTATERAGCTTTAA - ETaacTasclicanses BaaT R RER AACCEARAAGGEAT -AARAATETCTRCBTGRGTTAGCARTTTCGGTTGGGGTGACCTCGGAGAACABAMAARCCTCCaAGRGA- -TAsallicT AcATACEBTCA-  ABEGEAG  TETCBCTTATTGATCCAAAARARTTGATCAACGGAACAAGTTACCCTAGGGATAACAGCG
Pig (Sus SCrofa)........................ GAGAAGACCCTATGEGAGCTTTAA  ITAACTARIBCAAAAGTRAARERABTC AACCACRAAGGGATIRRAAC ATRAR TIRRNC ATCGRET AGCARTTTCGGTTGOGGTGACCTCGGATRAC AR AnAliCCTCCGACTGATTTTAA=-flCT AGACRAACEACTCARRRRAACCABAR  BATABCTTATTGATCC- AAAAII TTGATCAACGGAACAAGTTACCCTAGGGATAACAGLG
Chicken (Gallus gallus). GAGAAGACCCTBTGGARCTTT) i GRCAT TTCGETTEGGAlGACC TR A Crechalic - - - - BB oo EABRAETE IERETA - A Crn T TCARRCGRABCRABAG  TAC - -- - JERGARCCAARARARTTCAGC AAGGABI AR GRITACCBAGGGATAKCAGEG

[EETAGRE CConCrncTCARNGEAARA - -ATCRERAATTGARCCAAR A TTGATCAACGGAACAAGTTACCCTAGGGATAACAGLG
\GAGCBACA G TCA TR AGH I TGA CIBAAR A 16 TCCGGR A ARG TGATCAACGGABCAAGTTACCCTAGGGATAACAGES

. GAGAAGACCCTATGGAGCTTTAA  [TARTAACCAAR- I T T o oA A 8+ GG T BB oG T T ARRARTTTRGGTT GGG GTRACC TCGGACT A A AT ARCCTCCGARTIGATTTTAG:
Nile perch (Lates Niloticus)........ GAGAMGACCCTATGGAGCTTTAGREGE RGGRTAGCTCA TR GRTEEEETAR ATk TG BT T G B8 AT T BIGTE 17 CoTT6 G0 G AR dRGGAACAsAs A TCRBGTGCARTEOGAGTA
Vert 16S For primer............ GacacaccereedcTT

Vert 168 Rev primer. TACCCTAGGGATAACAGCG

Rabbit (Oryctolagus sp.

Supplementary Figure S1: Sequence alignments of voucher specimen (A) COI, (B) cyt b, and (C) 16S rRNA PCR products used to
differentiate livestock species by HRM analysis.
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Supplementary Figure S2: Box plots of peak melting temperatures (°C) of meat samples exposed
to different physicochemical conditions. Replicate meat samples from goat, sheep, pig, cattle, camel,
and chicken were exposed to different conditions; raw, rotten, oven-dried, and microwaved. The peak
PCR-HRM melt rate temperatures were plotted for a) CO1, b) cyt b, and c) 16S rRNA markers.
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Supplementary Figure S3: PCR-HRM profiles showing the distinction of species presenting with
double peaks. Unique double peaks produced by samples from cattle, sheep, pig, chicken and camel
samples when targeting cyt b and CO1 allowed for easier identification of these vertebrates. This
differentiation relied on the melt profiles, through the analysis of multiple peaks produced in the
amplification of a) CO1 and b) cyt b.
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Supplementary Figure S4: Box plots of peak melting temperature (°C) seen in meat samples
extracted using different extraction protocols. DNA from four vertebrate species (two cattle, four
goats, one sheep and two camels) were extracted in replicate using two commercial kits; DNeasy Blood
and Tissue Kit protocol, the ISOLATE Il Genomic DNA Extraction Kit, and two manual extraction
protocols. The peak PCR-HRM melt rate temperatures were plotted for a) CO1, b) cyt b, and c) 16S rRNA
markers.



