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genotype and host, respectively. Tree is mid-point rooted for the purpose of clarity and bootstrap 485 

values of ≥75% are shown for major nodes only. All horizontal branch lengths are drawn to the 486 

scale of nucleotide substitutions per site. (B) Maximum-likelihood tree of VP4 gene showed genetic 487 

relationships between sequences from this study and additional sequences of corresponding 488 

segments from GenBank. The pattern of tree visualisation is consistent with VP7 tree, see 489 

description of Figure 3A for more information. 490 

Figure 4 491 

 492 

 493 

Figure 4. The analysis of RVA zoonotic strain G4P[6]T7 in the study.  494 

(A) The genotype constellation of the case in investigation 16020_7 and other porcine RVA strains 495 

with the NSP3 T7 genotype. Details on dates of collection and age of host are given. The colour 496 

coded in the host column is consistent for colour illustration of corresponding case in the map 497 

(panel B) in this figure. (B) The geographical location of the human case’s residency and pig farms 498 

that raised the pigs infected with RVA NSP3 T7 strains overlaid on the total sampling area (as 499 

shown in Supplementary Figure S1). The colouring of the human case and pig farms is consistent 500 
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with colour code presented in the column “Host” in panel of this figure. The red star indicates the 501 

Dong Thap Provincial Hospital where diarrhoeal patients were admitted. The map scale bar is 502 

shown in the units of geometric km. See Supplementary Figure S1 for more information. (C) The 503 

time-resolved phylogenetic tree of RVA NSP3 T7 genotype sequences comparing local versus 504 

global sequences. Reference sequences were retrieved from GenBank (N=69, excluded the 505 

duplicate sequence for TM-a strain (JX290174) and BP1901 (KF835960) which is 15 aa shorter 506 

than the complete ORF). Strains were coloured according to the host species from which the strain 507 

was identified. Sequences identified from this study were highlighted in blue (human case 508 

16020_7) or in yellow (porcine sequences). The first T7 sequence identified (in a cow in 1973) was 509 

indicated in purple. Posterior probabilities of internal nodes with values ≥0.75 are shown and the 510 

scale axis indicates time in year of strain identification. 511 

  512 

.CC-BY-NC-ND 4.0 International licenseIt is made available under a 
(which was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.

The copyright holder for this preprint. http://dx.doi.org/10.1101/058875doi: bioRxiv preprint first posted online Jun. 14, 2016; 

http://dx.doi.org/10.1101/058875
http://creativecommons.org/licenses/by-nc-nd/4.0/


	
   23	
  

Figure 5 513 

 514 

Figure 5. Genotype constellations of RVA 16020_7 compared with representative human 515 

and animal RVA of known genotypes. 516 

Segments are bold in red and shaded in green to indicate the segments with highest nucleotide 517 

sequence similarities to that of strain 16020_7. The strain was coloured according the host from 518 

which strain was identified, blue indicates human host, pink for pigs and green for vaccine 519 

Strain ID Country VP7 VP4 VP6 VP1 VP2 VP3 NSP1 NSP2 NSP3 NSP4 NSP5

16020_7 VNM G4 P[6] I1 R1 C1 M1 A8 N1 T7 E1 H1

14250_9 VNM G4 P[6] I1 R1 C1 M1 A8 N1 T7 E1 H1

96.9% 92.5% 97.3% 85.4% 97.9% 97.5% 81.6% 97.5% 87.5% 96.5% 99.1%

14150_53 VNM G11/G9 P[13]/P[23] I5/I5 R1/R1 C1 M1 A8/A8 N1N1 T1/T7 E1/E1 H1

75.7%/72% 68.2%/72.2% 83.1%/83.5% 87.3%/85.7% 97.2% 86.5% 98.7%/81.9% 86.5%/93.4% 83.1%/91.6% 97.4%/99.1% 94.4%

14150_54 VNM G11 P[13] I5 R1 C1 M1 A8 N1 T7 E1 H1

72.0% 68.4% 83.2% 85.6% 97.3% 86.4% 98.1% 86.4% 91.6% 97.5% 95.3%

14225_45 VNM G5 P[13] I5 R1 C1 M1 A8 N1 T7 E1 H1

73.8% 67.7% 82.5% 85.6% 98.8% 98.3% 95.7% 97.1% 92.1% 88.7% 98.6%

14225_46 VNM G5 P[13] I5 R1 C1 M1 A8 N1 T7 X H1

73.9% 67.6% 82.3% 85.5% 98.7% 96.0% 95.7% 94.7% 91.9% X 98.4%

14225_44 VNM G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1

96.7% 98.3% 99.4% 87.3% 99.2% 86.6% 79.2% 93.8% 83.3% 90.9% 99.1%

14226_42 VNM G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1

96.7% 97.9% 99.5% 87.3% 99.1% 86.2% 82.1% 95.5% 83.3% 90.9% 99.1%

14226_39 VNM G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1

97.1% 98.7% 83.5% 85.8% 90.0% 87.1% 82.5% 95.5% 82.5% 90.1% 98.1%

14249_23 VNM G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1

97.0% 92.4% 98.1% 87.7% 86.7% 86.5% 95.9% 96.3% 82.3% 96.6% 96.0%

12070_4 VNM G4/G1 P[8] I1 R1 C1 M1 A1/A8 N1/N1 T1/T1 E1/E1 H1/H1

97.2%/75.6% 75.4% 99.0% 92.5% 87.5% 87.6% 76.9%/80.9% 97.7%/87.6% 84%/82.6% 91.4%/90.3% 98.3%/94%

12129_48 VNM G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1

97.2% 91.3% 98.1% 86.8% 86.6% 86.1% 95.9% 96.6% 83.1% 95.6% 96.1%

12129_49 VNM G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1

97.2% 92.4% 98.1% 66.6% 82.0% 86.4% 95.9% 96.5% 83.1% 96.3% 95.9%

30378§ VNM G26 P[19] I5 R1 C1 M1 A8 N1 T1 E1 H1

74.8% 76.2% 83.4% 87.3% 94.1% 96.9% 82.2% 98.6% 83.8% 96.4% 98.8%

OL§ NCA G4 P[6] I1 R1 C1 M1 A8 N1 T7 E1 H1

86.0% 86.2% 89.8% 86.1% 87.0% 85.3% 82.4% 92.7% 91.6% 88.0% 95.7%

E931§ CHN G4 P[6] I1 R1 C1 M1 A8 N1 T1 E1 H1

97.1% 92.7% 97.7% 94.6% 91.0% 85.1% 82.2% 93.1% 84.1% 96.8% 95.4%

R946§ CHN G3 P[6] I1 R1 C1 M1 A1 N1 T1 E1 H1

73.8% 94.5% 96.5% 95.4% 90.8% 84.8% 78.0% 88.9% 84.2% 92.8% 94.7%

CMP45/08 THA G9 P[23] I5 R1 C1 M1 A8 N1 T7 E1 H1

75.5% 71.2% 83.1% 86.9% 92.5% 88.1% 92.4% 93.5% 93.1% 89.1% 93.3%

TM-a CHN G9 P[23] I5 R1 C1 M1 A8 N1 T7 E1 H1

75.5% 71.1% 82.9% 95.9% 90.5% 86.6% 80.0% 89.0% 88.2% 91.8% 94.9%

Wa USA G1 P[8] I1 R1 C1 M1 A1 N1 T1 E1 H1

74.8% 75.4% 92.9% 88.8% 88.1% 90.3% 76.5% 88.0% 83.1% 93.9% 93.3%

Rotarix USA G1 P[8] I1 R1 C1 M1 A1 N1 T1 E1 H1

75.6% 75.1% 92.5% 88.6% 88.1% 90.2% 76.2% 88.1% 83.1% 93.3% 92.8%
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component. All porcine samples from this study were shaded in light blue and the human case of 520 

interest (16020_7) was shaded in grey. §Human strains were previously shown to have porcine 521 

origin. Country of isolation abbreviation, VNM: Vietnam; NCA: Nicaragua; CHN: China; THA: 522 

Thailand; USA: United States of America.  523 

Figure 6 524 

 525 

Figure 6. The analysis of RVH VP6 gene segment. 526 

(A) Maximum-likelihood phylogenetic tree of RVH VP6 sequences. The RVH VP6 sequences in 527 

this study (N=5) were compared with available full-length RVH VP6 sequences retrieved from 528 

GenBank (N=39). Tree is mid-point rooted for the purpose of clarity and only bootstrap values of 529 

≥75% are shown. All horizontal branch lengths are drawn to the scale of nucleotide substitutions 530 

per site in the tree. Strains were colour coded according to the host associated with the strain, the 531 
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country where the strains were identified and the year of strain detection. (B) The geographical 532 

locations of pig farms that raised the pigs infected with RVH identified in this study. The farms were 533 

illustrated as red triangles with strain ID given, overlaid on the overall sampling area as shown in 534 

Supplementary Figure S1. The red star indicates the Dong Thap Provincial Hospital. The map 535 

scale bar is shown in the units of geometric km. Refer to Supplementary Figure S1 for more 536 

information on the background and provincial features colouring. (C) Time-resolved phylogenetic 537 

tree of porcine RVH VP6 sequences comparing local versus global sequences. Strains were 538 

coloured by the country where strains were identified. Porcine sequences identified from this study 539 

were highlighted in red, with strain ID given to link with geographical locations on map in panel C of 540 

this figure. Strains from Brazil were coloured in dark blue; orange indicates the Japanese porcine 541 

strain, and light green refers to the porcine strain from the US. Posterior probabilities of internal 542 

nodes with values ≥0.75 are shown and the scale axis indicates time in year of strain identification.  543 

  544 
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Figure 7 545 
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Figure 7. Maximum-likelihood phylogenetic trees inferred from the assembled nucleotide 547 

sequences for VP6 gene of RVB and RVC. Maximum-likelihood trees of RVB and RVC VP6 548 

segments showed genetic relationships between assembled sequences from this study and full-549 

length reference sequences of corresponding segments retrieved from GenBank. Trees are mid-550 

point rooted for the purpose of clarity and only bootstrap values of ≥75% are shown. Scale bars 551 

are in the unit of nucleotide substitutions per site. Strains were coloured according to the host 552 

species that the sequences were identified from. 553 

 554 
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