On species delimitation, hybridization and population structure of cassava whitefly in Africa
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Suppl. Fig. 1: Sequence alignment summary of 14 SSA4-related sequences (8-21) from GenBank. SSA4 sequences of Wosula et al.1 are boxed in red. Sequences 1-4 are MEAM1 and MED partial mtCOI gene assembled from high-throughput sequencing (HTS) method2,3. SSA1 (sequence 5) and SSA2 (sequence 6) partial mtCOI gene as assembled from HTS method based on a single individual (see Kunz et al.4). SSA3 COI gene (sequence 7) as obtained from HTS of a single individual from University of Greenwich Natural Resources Institute laboratory stock (full data not shown). Wosula et al.1 reported SSA4 sequences were 8-10, and Berry et al.5 reported SSA4 sequences were 11-21. Red circles are indels. In three ‘putative SSA4’ sequences (8, 9, 10 of Wosula et al.1) and two SSA4 sequences (18 (Cam Ayos 2 WO3), 19 (Cam Ayos 1 WO2) of Berry et al.5), no indels were observed. Nine of the 11 Berry et al.5, SSA 4-equivalence sequences (labelled as ‘Sub-Saharan III’) showed indels. All SSA4 sequences of Wosula et al.1 and Berry et al. 5 shared ≥99% nucleotide identity. The reference SSA4 sequence used by Wosula et al.1 is sequence 11. Single nucleotide polymorphisms detected in sequence alignments were colour highlighted. 
[image: ]
Note: Frameshift mutations leading to premature stop codons (‘TAA’ or ‘TAG’; indicated by rectangle boxes) in Berry et al.5 seqeunces are indicated. No premature stop codons were detected in the remaining five SSA4 sequences (i.e., AF344245, AF244246, AF244247, AF344251, AF344254) reported by Berry et al.5 despite presence of various INDELs (see main text).

Suppl. Fig 2: Schematic representation of partial mtCOI gene sequence alignments between sub-groups (SG) of the African cassava Bemisia whitefly SSA1 species. Numbers of nucleotide substitutions present within each alignment are indicated. Note that in: [A] three transition substitutions were observed between SSA1 individuals determined to belong to SG3 and SG5 (p-dist: 0.56%); [B] two tansition substitutions (p-dist: 0.37%) were observed between individuals in SG2; [C] three transitions and one transversion (p-dist: 0.75%)were observed between individuals that belonged to SG1; and [D] seven transition substitutions and one transversion substitution (p-dist: 1.5%) were observed between SG1 and SG2 individuals, for which mating experiments have failed to support these as being genetically distinct6.
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Suppl. Fig 3: Admixture plots (K= 2-4) and their respective cross-validation (CV) error estimates based on 14,358 geome-wide SNPs of 62 sub-Saharan African Bemisia cassava whitefly SSA1 and SSA2 cryptic species. CV error estimates indicated K=3 as the most optimal admixture plot, with the SSA2 and SSA1 indivdiuals maching their respective mtCOI halpotypes for species delimitation, and the SSA1 individuals showing NW (i.e., SSA-WA, SSA-ECA) and SE (i.e., SSA-CA. SSA-ESA) divide. Refere to the main text for detailed explanation.
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1. KY951450 - COI ... GTTCTTATEITTACCAGGEIT THIGGEATTGTHMTCHMCAMETA [GGGTATAATTTA |GTTGGEMATAGAT!
2.KY951447 - COI GTTCTTATTTTACCAGGGTTHMGGEATTGTHMTCHMCAMTTA [GGGEATAATTTA |GTTGGEMATAGAT!
3.KY951449 - COI GTTCTTATETTACCAGGEIT THGGEATTGTHTCHMCAMBTA [GGGTATAATTTA |GTTGGEMATAGAT!
4.KY951452 - COl ... GTTCTTATEITTACCAGGHITTHIGGEATTGTHITCHMCANMETA [GGGTATAATTTA |GTTGGEMATAGAT!
5. >SSA1-SG1-MiSe GTTCTEATTTTGCCAGGHEIT TEIGGEMATTGTATCACAMTTA [BMIGGTATAATTTA' (GTEIGGGATAGAT!
6. >SSA2-MiSeq_COl. GTTCTTATTTTACCAGGGTTCGGEMATTGTATCACACTTA |[GGGEMATAATTTA [GTTGGGATAGAT!
7. >NRI_SSA3-MiSeq.. GTTCTTATTTTACCAGGHITTEIGGEMATTGTATCACANMTTA |BIGGEATAATTTA |[GTTGGGATAGAT
Ce 8. MF417589-[C... GAT
Ce 9. MF417593-(R... GAT
Ce 10. MF417594: GAT
Ce 11. AF344251 - [... CTTCGGCATTGTATCACACTTA |[GGGTATAATTTA |JGTTGGGATAGAT,
Ce 12. AF344248-(B. GTATCACACTTA [GGGTATAATTTA [GTTGGGATAGAT!
13. AF344249-(Berr. GTATCACACTTA [GGGTATAATTTA |GTTGGGATAGAT!
e 14. AF344254.1 G’l‘TCTOTT‘I‘.CCAGGGTTCGGCATTGTAT@ACTTA GGGTATAATTTA |GTTGGGATAGAT!
Ce 15. AF344255.1 GTTCGGCATTGTAT ACTITAA/GGGTATAATTTA |GTTGGGATAGAT!
e 16. AF344245-(B. GTTCGGCATTGTATCACACT GGGTATAATTTA [GTTGGGATAGAT!
Lo 17, AF344253-[8B GTTCGGCATTGTATCACACTTA GGGTA@;TTTA‘ cTchcaﬁp.
e 18. AF344247-(B. GTTCHMGCATTGTATCACACTTA |GGGTATEATTTA |[GTTGGGATAGAT!
e 19. AF344246-(B. GTTCGGCATTGTATCACACTTA |GGGTATAATTTA' (GTTGGGATAGAT!
Ce 20. AF344250-(B. GTTCGGCATTGTATCACACTTA |GGGTATAATTTA [GTTGGGATAGAT!
Lo 21. AF344252-(B... GTTCGGCATTGTATCACACTTA GGG‘I‘ATAATTTB: GTTGGGATAGAT!
|
1 l,ZVAO 1.zlsn 1,260 1.1I70 l,ZlIO l,!v9|l I,IIOO x.)lm l.lllﬂ l.l}ﬂ 1.3}4
1. KY951450 - COI ... TTTAAGCTTGGTGTAAGHAGGEA TCTAGANTG AAAGATTAATAAMCCAGET CTTAATCAMA [GE TTTAABMGAGTTGEGTTTAAETTTTTTTT
2.KY951447 - COI TTTAAGCTTGGTGTAAGEAGEATCTAGANTG GAAAATTAATAANICCAGEN CTTAATCAEA GH TTTAABMGAGTTGEGTTTAAMTTTTTTTT
3. KY951449 - COI ... TTTAAGCTTGGTGTAAGHMAGEGEIATCTAGANTG AAAGATTAATAABNICCAGEIT CTTAATCAMGA GH TTTAABMGAGTTGEMGTTTAAGTTTTTTTT
4.KY951452 - COI ... TTTAAGCTTGGTGTAAGHMAGGEATCTAGANTG AAAGATTAATAABICCAGEIT CTTAATCAMA |GEMl TTTAAMGAGTTGEMIGTTTAAGTTTTTTTT
5. >SSA1-SG1-MiSe... TTTTAAGCTTGGTGTAAGAAGCTATCTAGAGTG AAAAATTAATAAGCCAGTT CTTAATCATA |GC TTTAAGGAGTTGGGTTTAAMBMTTTTTTT
6. >SSA2-MiSeq_COl... |TTTTAAGCTTGGTGTAAGAAGCTATCTAGAMTG AAAGATTAATAAGCCAGTT CTTAATCATA (GEHl TTTAABMIGAGEITGGGTTTAAMBTTTTTTT
7. >NRI_SSA3-MiSeq... TTTTAAGCTTGGTGTAAGAAGCTABICTAGANTG AAAAATTAATAAGCCAGTT CTTAATCATA Gl TTTAABMIGAGTTGGGTTTAAETTTTTTT
Ce 8. MF417589-(
Ce 9. MF417593-(
Ce 10. MF417594-
e 11. AF344251 - [ TTTTAAGCTTGGTGTAAGAAGCTATCTAGAGTG AAAAATTAATAAGCCAGTT CTTAATCATA |GC TTTAAGGAQ-YXGGGT
e 12. AF344248- TTTTAAGCTTGGTGTAA GCTATCTAGAGTG AAAAATTAATAAGCCAGTT CTTAATCATA |[GC TTTAAGGAGITGGGTTT
13. AF344249-[Berr... |TTTTAAGCTTGGTGTAA GCTATC GTG AGAAATTAATAAGCCAGTT CTTAATCATA |GC TTTAAGGA GGGETTAAMMTTTTTTTT
e 14. AF344254.1 .. TTTTAAGCTTGGTGTAAGKAGCHEATC GTG AAAAATTAATAAGCCEENGT ACARCG
e 15. AF344255.1 .. TTTTAAGCTTGGTGTAAGAAGCTATCTAGAGTHEl AAAAATTAATAAGCCAGT TTAATCATA |GC THBIAAGGAGETGGG
e 16. AF344245-B... [TTTTAAGCTTGGTGTAAGAAGCTATCTAGAGTG AAAAATTAATAAGCCAGTT-CTTAATCA GC TTTAAGGA GGGTTT
e 17. AF344253-B.. |TTTTAAGCTTGGTGTAAGAAGCTATCTAGAGTG AAAAATTAATAAGCCAGTT CTTAATC}@ GC TTTAAGGA GGGTT
e 18. AF344247-B.. |TTTTAAGCTTGGTGTAAGAAGCTATCTAGAGTG AAAAATTAATAAGCCAGTT CTTAATCA GC TTTAAGGAGTTGGG
e 19. AF344246-(B... [TTTTAAGCTITGGTGTAAGAAGCTATCTAGAGTG AAAAATTAATAAGCCAGTT CTTAATCATA |GC TTTAAGGAGTTGGG
Ce 20. AF344250-(B... TTTTAAG@GGT [TAAGAAGCTATCTAGAGTG -AAAAATTAATAAGCCAGTT CTTAATCATA |GC_TTTAAGGAGITGGG
Ce 21. AF344252-[B... |TTTTAAGCTTGGTG-) AGAAGCTA‘I‘CGTC@AAAATTAATAAGCCAGT- MTTAATCATA Gc@r'r'uu\ccl GGG
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