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Zoonotic Baylisascaris procyonis
Roundworms in Raccoons, China

Technical Appendix

Distribution of raccoons in China, morphological and molecular characterization of
Baylisascaris procyonis parasitic roundworm eggs in captive raccoons in China, and the potential

risk of human infection with B. procyonis in China.

No. of raccoons

e« <5
€ ;50

6 11-30
°~

i a 800
s Provincial Border ~~"\=River E— — il ometers Sample sites

Technical Appendix Figure 1. Distribution of raccoons in China, 2011-2013. As exotic ornamental animals,
>320 raccoons are kept in 18 Zoological Gardens (ZGs) in China. The size of the red circles represents the

density of raccoons in each ZG during the study period. Sampling sites are marked with yellow stars.

Page 1 of 4


http://dx.doi.org/10.3201/eid2012.140970

Isolate2iZZG/KIB98565
IsolateliZZGIKIE9B5E4
IsolateXWZGIKIGIESET

15010 2IKZGIKIESB534

s e
s
[t

lisotatezikwzoiiesess1

Isolste2T/IZGIKIBIBES
Inolste1 KZGHOBIB545
D = i Baylisascaris procyon
Inolate7/KZGIKIESSS aylisascaris cyonis
1Ol 1GKZINJEDGSE.
Inolate25NCZG/ACIGRA5E7 I5olata26/KZGIKJE90593
Isolste1 LKZGIK898543 [roemurrsizrrered
Reolatel/KZ/KJR8EI8 IsolatoS/KZG/KJEBBETZ
Isolated/KZIIG98538 | rotsetzaomsesrs
Ieolate?/KZG/KJG38533
Isolate!7/KZG/K 698549
Isolate18/KZG/KJG9B550 | isotate1B/KZGIKJBI8SES
| Isolate 19/K2G/KIE98551 Baylisascaris procyonis/Japanese isolate’ABOS 3230
isolatel JFI51366 ‘BayH aaaaa is T2
T - - Baylisasca "H isolate/ABST1304.
B B: \lalal.ﬁl:ﬂ!”ﬂll) b
1302
03! Ascaris suum/Australian isolate’AJ000836/50

Technical Appendix Figure 2. Morphological and molecular characterization of Baylisascaris procyonis
parasitic roundworm eggs in captive raccoons in China, 2011-2013. Eggs with 1-2 cells (A and B) or infective
larvae (C) detected in the feces of raccoons by the flotation method with NaNO3 were identified as B.
procyonis on the basis of their size and morphologic features (1,2). Phylogenetic relationships inferred by
using GTR + | + G model-based neighbor-joining analysis on the basis of the partial sequences of
mitochondrial cox-1 (D) and nuclear ITS-1 (E) from isolates of Baylisascaris species and related ascaridoids.
Ascaris suum was used as an outgroup. Neighbor-joining trees were constructed using MEGA 5.0
(www.megasoftware.net). Bootstrapping with 1,000 replicates was performed to calculate the percentage
reliability for each node in both genes; only values of 250% are shown. Horizontal branch lengths are
proportional to genetic distances. Black boxes containing the 35 isolates from this study represent the B.
procyonis clusters (sequences are in GenBank: KJ698533—-KJ698567 for cox-1 and KJ698568-KJ698602 for
ITS-1). Scale bars indicate the number of nucleotide substitutions per site. KZG, Kunming ZG; ZZG,

Zhengzhou ZG; XWZG, Xi'an Wildlife ZG; CZG, Chengdu ZG; KWZG, Kunming Wildlife ZG.
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Technical Appendix Figure 3. An image series showing the artificial “niche” created for raccoons in Chinese
Zoological Gardens (ZGs) and depicting the potential risk of human infection with Baylisascaris procyonis
parasitic roundworms. A) Different living environments of raccoons in the studied ZGs. B) Several typical
raccoon latrines found in ZGs. C) Human-raccoon interactions, particularly between young children and
raccoons. The red arrows within panel C) denote the locations of latrine sites and indicate that these sites are
in close proximity to humans and therefore potentially put large numbers of infective B. procyonis eggs in the

immediate environment of visitors.
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