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Supplementary Figure 1. K8 marker development for PCR-DGGE. PCR-DGGE analysis of all clone sequences corresponding to bands E1-6 (Figure 1) alongside the original yam samples (seven Dioscorea rotundata breeding lines (TDr) and one landrace Pona) and a K8 group sequence marker of pooled clone sequences. Dioscorea rotundata accession TDr 89/02475-A and -B and TDr 1892-A and -B are clones of the same yam accessions. 
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Supplementary Figure 2. Group K9 versus group U12 single plex PCR-DGGE analysis of partial RT-RNaseH badnavirus sequences from one landrace (Pona) and nine breeding lines (TDr) of D. rotundata. Single plex PCR were done with clamp primer BF-GC as forward primer and then either U12-R or K9-R. D. rotundata accession TDr 89/02475-A and -B and TDr 1892-A and -B are clones of the same yam accessions. D. rotundata breeding lines TDr 99/02607 and TDr 04/219 were included for comparison. Five distinct bands (J1 – J5) were excised, re-amplified, cloned and sequenced. Typically, two clones per excised DGGE band were sequenced, and both sequences are presented in Table 1 except for those which were found to be 100% identical to each other.
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Supplementary Figure 3. Multiplex PCR-DGGE analysis of yam field samples from Nigeria (a) and Ghana (b). M-K8 denotes DGGE sequence marker (see section 3.6). Twenty one distinct bands (K1 – K13; L1 – 8) were excised, re-amplified, cloned and sequenced. Typically, two clones per excised DGGE band were sequenced, and both sequences are presented in Table 1 except for those which were found to be 100% identical to each other.



Supplementary Tables
Table S1. Primers used for multiplex Badna-PCR.
	Name
	Sequence (5'-3')
	Locationa
	Amplicon size (bp)

	K8-F
	CAAAGAACATGGGCTGGT
	138-155
	415b

	K8-R
	ATACCAAGCCATGACC
	305-320
	347c

	K9-R
	GAGTATAAAGGGCCAAGTATT 
	360-380
	407c

	U12-R
	GTAGGCGTCTTCAGGGGG 
	481-498
	525c

	a Position in 528 bp long partial RT-RNAseH region
	

	b In combination with Badna-RP
	
	

	c In combination with Badna-FP
	
	



Design rationale of new primers in Table S1: The majority of DBV sequences previously identified by DGGE belong to yam badnavirus monophyletic species group K8, followed by groups K9 and U12 (Turaki et al., 2017) and all three species groups have been shown to contain eDBV sequences (Umber et al., 2014). Hence, we focused our attention on these three species groups. Species group K8 was targeted first as it has been found the most diverse DBV species group by Kenyon et al. (2008), Bousalem et al. (2009) and Seal et al. (2014). A total of 204 partial RT-RNaseH sequences available from GenBank belonging to group K8 and containing a mixture of episomal DBV and eDBV sequences were aligned and searched for conserved regions inside (nested) the Badna-FP/-RP binding sites (Yang et al., 2003). The aim was to design a group K8-specific forward or reverse primer, which could be combined with either the Badna-FP or Badna-RP generic primer in PCR amplifications targeting a large enough sequence stretch of the partial RT-RNaseH region enabling taxonomic assessment of badnaviruses (King et al., 2012). Two potential group K8-specific primer sites, one forward (K8-F) and one reverse (K8-R) primer (Table S1), were identified in the consensus sequence of the group K8 alignment PCR amplifications using K8-F in combination with Badna-RP produced amplicons of 415 bp, whereas K8-R in combination with Badna-FP lead to products of 347 bp in length.
Species-specific K9 and U12 reverse primers were designed to be used in a multiplex PCR in combination with generic badnavirus and K8 specific primers. A total of 73 and 34 partial RT-RNaseH sequences available from GenBank belonging to group K9 and U12, respectively, were aligned and searched for conserved regions inside the Badna-FP/-RP binding sites. One primer site for each of the two groups was identified in the respective consensus sequences. Primers K9-R and U12-R are located at position 360-380 and 481-498, respectively, of the 528 bp long partial RT-RNaseH sequence (Table S1). PCR amplifications using K9-R or U12-R in combination with Badna-FP produced amplicons of 407 bp and 525 bp, respectively.



Table S2. Yam field samples from Nigeria and Ghana
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Table S3. High resolution melt cluster analysis of DGGE clones.
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Sample Country Town / State Location name Yam species Variety (local name)

Latitude 

N

Longitude 

W

Elavation 

(mts)

K8 K9 U12

N1-4 Nigeria Esan West / Edo Irruekpen (Farmer) D. cayenensis unknown 6.75347 6.07134 366  -  +  -

N3-1 Nigeria Esako West / Edo Agbede (Farmer) D. rotundata unknown 6.84603 6.2541 172  +  +  +

N8-29 Nigeria Anambra East Igbariam (NRCRI) D. rotundata Ekpe 6.35493 6.95791 47  +  -  +

N9-8 Nigeria Anambra East Igbariam D. rotundata unknown 6.37402 6.94997 78  -  +  +

N12-31 Nigeria Ikwuano / Abia Umudike (NRCRI) D. dumetorum Una 5.49197 7.53625 125  -  -  +

N13-3 Nigeria Idah / Kogi Idah (DDS) D. rotundata Ekpe 7.08851 6.7254 52  +  +  +

N14-1 Nigeria Idah / Kogi Efulu (DDS) D. rotundata Ekpe 7.08266 6.72589 43  +  -  +

N16-4 Nigeria Igalamella / Kogi Iyegu (DDS) D. rotundata Nwokpoko 7.09382 6.79051 44  +  +  +

N17-2 Nigeria Idah / Kogi Echabi (DDS) D. rotundata Ekpe 7.02997 6.73724 35  +  +  +

N19-5 Nigeria Idah / Kogi Ogegele (Farmer) D. rotundata unknown 7.09028 6.72671 36  +  +  +

N24-1 Nigeria Okum / Benue Uzo (Farmer) D. rotundata unknown 7.49177 9.60603 225  +  -  -

N25-4 Nigeria Otukpo / Benue Otobi (NRCRI) D. rotundata TDr 89/02475 7.1137 8.19665 143  +  -  -

N26-1 Nigeria Gwer West / Benue Avanda (Framer) D. rotundata Hambakwase 7.60847 8.21106 143  +  +  -

N30-22 Nigeria Makurdi / Benue Yogbo (NRCRI/IITA) D. rotundata Fasktse 7.71365 8.6882 85  -  -  +

N32-2 Nigeria Kwali / Fct, Abuja Petti (MDG) D. rotundata Makakusa 8.88688 7.1108 245  +  +  +

N33-1 Nigeria Kwali / Fct, Abuja Kilankwa 1 (MDG) D. rotundata Makakusa 8.88664 7.09178 228  +  +  +

N34-4 Nigeria Kwali / Fct, Abuja Ijapada (MDG) D. rotundata Makakusa 8.80752 7.08289 228  +  +  +

N36-1 Nigeria Kuje / Fct, Abuja Kango (MDP) D. rotundata Makakusa 8.91498 7.2234 293  +  +  +

N37-7 Nigeria Asa / Kwara Aho (Farmer) D. rotundata Lansirin 8.65449 4.35725 375  -  +  -

N38-1 Nigeria Saki East / Oyo Palapala (Farmer) D. rotundata unknown 8.69928 3.51134 387  +  -  -

N39-1 Nigeria Saki East / Oyo Onigbongbon D. rotundata Alasini 8.58623 3.39747 398  +  -  -

N40-18 Nigeria Isenyi / Oyo Soto'o (NRCRI/IITA) D. rotundata Amula 8.06213 3.52749 331  +  +  -

G1-1 Ghana Ejisu-Juauben / Kumasi Femusua (CRI)  D. cayenensis unknown 6.72293 -1.53411 314  -  +  -

G2-5 Ghana Ejisu-Juauben / Kumasi Femusua (CRI)  D. rotundata Dente 6.71541 -1.53476 315  +  +  +

G3-6 Ghana Sekyere West Mampong (Farmer) D. alata unknown 7.07613 -1.41045 289  +  +  +

G5-5 Ghana Ejura Kasei D. rotundata Afebetua 7.48273 -1.2624 190  +  +  -

G6-15 Ghana Ejura Hiawoanwu (Farmer) D. rotundata unknown 7.44844 -1.28895 184  -  +  +

G8-7 Ghana Ejura Hiawoanwu (CRS) D. rotundata Lilee 7.47197 -1.32143 237  +  +  +

G10-1 Ghana Ejura Bisiw D. alata unknown 7.32654 -1.29523 177  +  -  -

G11-4 Ghana Atebubu / Amantin Wetro (CRS) D. rotundata Serwaa 7.63539 -0.97477 165  -  -  +

G12-3 Ghana Atebubu / Amantin Densi (CRS) D. rotundata Dente 7.76364 -1.109 162  -  -  +

G18-1 Ghana Kintampo Basabasa(CRS) D. rotundata Afebetua 8.08414 -1.85596 196  -  -  +

G19-4 Ghana Kintampo Ebenezer (CRS) D. rotundata Afebetua 8.08296 -1.62568 301  -  -  +

G20-1 Ghana Kintampo Dawadawa(CRS) D. rotundata Afebetua 8.35003 -1.56735 127  -  -  +

G22-1 Ghana Mion Gunsi D. rotundata Fuseini-billa 9.29378 -0.24665 205  -  -  +

G23-1 Ghana Mion Sanzee (CRS) D. rotundata Fuseini-billa 9.39234 -0.27087 240  -  +  -

G26-2 Ghana Tamale  Wamal D. rotundata unknown 9.38118 -0.77922 147  -  +  -

G27-1 Ghana East Gonja Grusi-zongo (CRS) D. rotundata Olodo 8.48081 -0.54588 159  -  -  +

G28-1 Ghana East Gonja Bau (CRS) D. rotundata Olodo 8.52614 -0.6404 166  -  +  -

G29-6 Ghana East Gonja Dagbanbia (CRS) D. rotundata Olodo 8.63705 -0.56048 170  -  -  +

G31-9 Ghana East Gonja Masaka (CRS) D. rotundata labarko 8.62429 -0.5223 169  -  -  +

G32-6 Ghana Salka North Kpalube (Farmer) D. rotundata unknown 9.12933 -0.55993 122  -  +  +

G34-1 Ghana Tolon Kasalgu D. rotundata unknown 9.40416 -0.92406 190  -  +  +

Abbreviations:

NRCRI = National Root Crops Research Institute 51 58 67

DDS = Diocesan Development Services  77 64 64

IITA =  International Institute of Tropical Agriculture 24 52 71

MDG =  Millennium Development Goal

CRI =  Crop Research Institute

CRS =  Catholic Relief service 

Multiplex Badna-PCR

Total [% +ve]

N samples [% +ve]

G samples [% +ve]
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Sample Cluster

Percent 

Confidence

Call Type

NGbE3aDr Cluster 1 98.7Auto

NGbE3aDr Cluster 1 98.9Auto

NGlE5Dr Cluster 1 99.2Auto

NGlE5Dr Cluster 1 98.8Auto

NGbN1Dr Cluster 1 98.0Auto

NGbN1Dr Cluster 1 98.1Auto

NGbN2Dr Cluster 1 98.4Auto

NGbN2Dr Cluster 1 98.4Auto

NGbN5Dr Cluster 1 97.5Auto

NGbN5Dr Cluster 1 98.2Auto

NGbN6Dr Cluster 1 99.1Auto

NGbN6Dr Cluster 1 99.2Auto

NGbE2bDr Cluster 2 95.1Auto

NGbE2bDr Cluster 2 95.7Auto

NGbN9Dr Cluster 2 97.3Auto

NGbN9Dr Cluster 2 97.2Auto

NGbN10Dr Cluster 2 91.3Auto

NGbN10Dr Cluster 2 84.6Auto

NGlJ4aDr Cluster 3 97.7Auto

NGlJ4aDr Cluster 3 97.6Auto

NGbN4Dr Cluster 3 96.9Auto

NGbN4Dr Cluster 3 96.9Auto

NGbN8Dr Cluster 3 98.3Auto

NGbN8Dr Cluster 3 98.4Auto

NGbJ1bDr Cluster 4 93.3Auto

NGbJ1bDr Cluster 4 89.5Auto

NGbN3Dr Cluster 4 98.5Auto

NGbN3Dr Cluster 4 98.6Auto

NGbN7Dr Cluster 4 92.6Auto

NGbN7Dr Cluster 4 94.7Auto

DGGE marker clones
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