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(Loog, 2018). The principal component analysis (PCA) and Pearson correlation were also 

applied to confirm this relationship, following the criteria of Taylor ( 1 990). 

 
 

3. Results 

 
3.1 RT-P C"R Anol‹sis 

 
Following RT-PCR analysis, only one of 10 samples of native orchids from the Meratus 

Mountains of South Kalimantan, Indonesia, was positively infected by C yrnMV (Figure  2, 

Table 2). Based on Figure 2, the RdRp region of C yrnM V has approximatel y 530 bp in size. 
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Figure 2. A positive infection of CymM V to one native orchid sample of South Kalirnantan, 

namely Dnr return sp. (lane 9), showed the RdRp virus with approximatel y 530 bp in size. 

Note: M = DN A mar ker ( I kb); lanes 1- 10 = the orchid earn ples, see Table 2 for details. 

 

 
Table 2. List of orchid samples with the viral symptoms collected from three regions of South 

Kalirnantan, 1ndonesia 

Origin Syrnptom RT-PCR 

Tanah Laut  Necmtic 

Tanah Laut     Neurotic; Mosuic 

Banjarmasin Neurotic; Chlomtic 

Tanah Laut Chlomtic; Necmtic 

Banjarmasin Chlomtic; Mosaic 

Banjarbaru Chlomtic; Mosaic 
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Figure 3. Multiple aligriments, showing many mutational events on the RdRp region of 

CymMV, both substitutions (black rectarigle) and deletion (green rectangle). 

 
 

3.3 Phylogenetic Relationship 

 

The phylogenetic analyses, both ML arid MP, were revealed that CymMV from South 

Kalimantan, Indonesia, and other countries have unique relationships. Generally, this virus 

was grouped into nine clades, both for ML (Figure 4) arid MP (Figure 5). In this case, a 

CymMV isolate from South Kalimantan, Indonesia, was grouped into a similar clade with 

isolates from Korea Type 2 (AF0169I4.1), Nllgata, lapan (AB197937.1), Hawaii 

(EFI25180.1), and Taiwan M2 (EU314803.1). Hence, it has closely related to these isolates 
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mentioned with the coefficient divergence of 0.025 (Table 4). In conoast,  the  CymMV  of  this 

region has very distantly related to Hawaii 18-1  (EF125178.1 )  with  a  coefficient  of 

divergence of 0.142 (Table 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Phylogenetic relationship of CymM V from a native orchid of South Kalirnantan, 

 
Indonesia, compared to others, revealed by ML and bootstrap 1,000 replicates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure S. Phylogenetic relationship of CymM V from a native orchid of South Kalirnantan,  

 
Indonesia, compared to others, revealed by M P and bootstfap 1,000 replicates. 
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Following Table 4, the CymMV with closest related was shown by two Hawaii isolates 

(EF125l79.1 and EF125178.1, respectively)  with  a coefficient  of  0.004,  whereas the farthest 

by Niigata, Japan (AB197937.1) with two Hawaiian as well. The Pearson correlation analysis 

was confirmed that most CymM V isolates have a strong relationship, except for Japan 

(LC125633.1 ) and Hainan, China (HQ681006.1) isolates, and from Guangdong, China 

(MT429775.1) with all isolates observed (Figure 6). The PCA was also corresponding  to the  

ML and MP results, that  two  Hawaiian  (EFl25l79.1  and  EF125178.1)  and  Guangdong,  

China (MT429775. 1) isolates are far separated from other ones (Figure 7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Pearson correlation between CymMV isolates from a native orchid of South 

Kalimantan, Indonesia, compared to others, based on RdRp region. 

 

 

 

 

 

 

 

 

 

 

 
Figure 7. Grouping of CyrnMV isolates from South Kalimantan, Indonesia, and others based 

on RdRp region and PCA analysis. 



 

 

 

 

 
Table 4. Genetic divergence of CymMV between South Kalimantan, Indonesia isolate and others. 

OTUs Csde 0 2 3 4 5 6 7 41 9 00 0¥ OI ¥3 ¥4 ¥5 !6 17 18 19 20 

 

 

M H aysia(M K 8ld427.t) 

 

 

Taiwan (AY57I289.1) 

Korea Type 2 (AF0 16914.1 ) 

 

 
Hawaii 1 8-29 (EF1 25180.1 ) 

Czech (MW 188032.1 ) 
 

Germany (MW582798. I) 
 

Guangdong , China GDFS3 (MT429 T76. I) 

 

Nwjny,ChirmNJ1NQ8dN08.I 

Taiwan M2 (EU3 l4803.I) 
 

India pIm I (AM055720.1 ) 

 

 
Chinu (KR 185347. I ) 

 

Guangdong , China GDFS2 (MT429775 . I j 
 

Hainan, China H t'4XL (HQ68 I%6.1 ) 

N iigata, Japan (AB197937.1) 

Hawaii 18-30 (EF1 25179.1) 
 

Ha 'aii 18- I (EFI25178.1) 

 

 

 

 
0.014 

 

0.0I4 0.012 

S 0.029 0.021 0.019 0.019 

6 0.029 0.023 0.A2t 0.A2l 0.029 

7 0.017 0.015 0.016 0.019 0.025 

8 0.027 0.017 0.015 0.016 0.023 0.017 0.019 

9 0.014 0.012 0.0I2 0.019 0.021 0.012 0.016 

10 0.027 0.016 0.014 0.010 0.02 I 0.019 0.017 0.017 0.014 

1 1 0.027 0.017 0.015 0.012 0.023 0.021 0.019 0.015 0.015 0 B10 

12 0.027 0.023 0.021 0.021 0.025 0.027 0.017 0.025 0.021 0.023 0 B25 

13 0.027 0.016 0.014 0.014 0.02 I 0.023 0.014 0.014 0.010 0.012 0.014 0.023 

14 0.027 0.015 0.013 0.014 0.02 I 0.023 0.017 0.017 0.014 0 B15 0 B17 0.023 0.015 

15 0.033 0.014 0.019 0.0]6 0.023 0.025 0.023 0.023 0.019 01121 0 B23 0.029 0.021 0.021 

16 0.039 0.027 0.025 0.025 0.029 0.033 0.029 0.029 0.025 0.027 0.029 0.036 0.027 0.027 0B29 

17 0.039 0.031 0.033 0.033 0.041 0.037 0.033 0.035 0.029 0.031 0.035 0.044 0.031 0.035 0fi37 0048 

18 0.039    0.031     0.029     0.025     0.025    0.038    0.033    0.033     0.029     0 B27    0 B29    0.040     0.031     0.031     0D33    0D39 0.048 

19 0.139    0.135     0.132     0.133     0.135    0.133    0.125     0.123     0.128     0.130    0.123    0.142     0.121     0.135     0.142    0.128 0.139 

20 0. 135     0. 133     0. 133     0. 137     0.133     0.123     0.123      0.128      0.130     0.123     0.140     0.121      0.135      0. 142     0. 128  0.139 

Green highlight = closest related, Red highlight = fartest related 
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