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Rabies virus

Background



 1. bat-related RABV
RAC-SK 
bat clades

2. dog-related RABV
Africa-2
Africa-3
Arctic-related
Asian
Indian subcontinent 
Cosmopolitan clades.

Two major groups
of rabies virus



Project Goal:
         Analyze up-to-date epidemiological data and genetic characteristics of rabies
viruses in animals within Thailand. Utilize this information to develop comprehensive
strategies for controlling, preventing, and ultimately eradicating rabies in the country.

Objectives:
1.  To update the epidemiological of rabies viruses from animals in Thailand which 
     will be used as information for planning effectively to prevent and control rabies.               
2.  To update the genetic characteristics of rabies viruses from animals in Thailand. 

Molecular Characterization of Rabies Virus in Thailand, 2022-2025



December 2024
pilot study at DGHP, 
CDC, Thailand 



Rabies DFA + Dog Cat Cattle Bafalo Sheep
Golden

jakal (Fox)
Total

NIAH 10 10

VRDS Lampang 12 12

VRDC Phitsanulok 7 7

VRDC Khon Khan 12 2 14

VRDC Surin 6 8 4 18

VRDC Chonburi 8 3 5 1 17

VRDC Rachaburi 7 7

VRDC Nakorn Si
Thammarat

10 5 15

Total 72 3 18 4 1 2 100

Total
samples 



100 samples
from 35 provinces

Nan



Pilot study 
at DGHP, CDC

Thailand



Pool A Pool B

200 nM

585756.555.65554 585756.555.65554

Pool B

400 nM

54 54.3 54.8 55.6 56.5 57.2 57.7 58

Pool A Pool B

400 nM

55 55.5 56.4 57.7 59.3
60.6

61.5 62 55 55.5 56.4 57.7 59.3
60.6

61.5 62

Optimize primer concentration 

RT-PCR Component (25 uL/rxn)
       2X reaction Mix                       10 uL
       Supercript III/Platinum Taq       1 uL
       Primer pool A or B                    0.5 (200nM) or 1 uL (400 nM)
       RNA template                           5 uL  
       Nuclease free water               up to 25 uL 

Thermal cycler
      1. cDNA synthesis and pre-denaturation (1 cycle)
                55  °C        30 minutes
                94  °C          2 minutes
      2. PCR step (35 cycles)
                94 °C          30 seconds
                55-62 °C     30  minutes
                68  °C           1 minutes
      3. Final Extension (1 cycle)
                68 °C           5 mins

Thermal cycler
      1. cDNA synthesis and pre-denaturation (1 cycle)
                55  °C        30 minutes
                94  °C          5 minutes
      2. PCR step (35 cycles)
                94 °C          30 seconds
                55-62 °C       1  minute
                68  °C         1.30 minutes
      3. Final Extension (1 cycle)
                68 °C           8 minutes



RNA was extracted and confirmed by
real-time PCR.

Material & Methods

Bioinformatics analysis:
Command line 

samples  confirmed
positive for rabies by
DFA test 

Enrichment by SISPA-technique

Library preparation 
(Rapid Barcoding kit)

sequencing by Oxford Nanopore
(Mk1c)





N gene G gene
Asian SEA 1

Asian SEA 3 Asian SEA 3

Asian SEA 1

Asian SEA 2

Cosmopolitan

Arctic

Africa-3
Africa-2
Bat Rac-SK

Asian SEA 2

Cosmopolitan

Arctic

Africa-3

Africa-2

Bat Rac-SK



No. Sample ID Specimen type Ct value
Date collected (DD-

MM-YYYY)
Location

(Province)
% Identity (Accession no.)

1
RABV/THA/Nan/dog/68G019
75/2025-complete-cds

Brain 14.5 17/02/2025 Nan
99.52% Lyssavirus rabies D171 viral cRNA, complete
genome/Viet Nam (LC867589.1)

2
RABV/THA/CR/dog/67G1364
9/2024-complete-cds

Brain 13.38 28-08-2024 Chiang Rai
99.48% Lyssavirus rabies D159 viral cRNA, complete
genome/Viet Nam (LC867588.1)

3
RABV/THA/BKK/dog/67A166
89/2024-complete-cds

Brain 14.44 3/12/2024 Bangkok
98.50% Lyssavirus rabies isolate RABV/TH/382/2010,
complete genome, Thailand (ON808418.1)

4
RABV/THA/UBRN/dog/66E13
300/2023-complete-cds

Brain 17.08 20-02-2023 Ubon Ratchathani
99.45% Lyssavirus rabies isolate RABV/TH/382/2010,
complete genome, Thailand (ON808418.1)

5
RABV/THA/CTB/dog/67D086
97/2024-complete-cds

Brain 18.68 14-03-2024 Chanthaburi
99.37% Lyssavirus rabies isolate Y127, partial genome,
Cambodia; Kampong Sambuor (OP515296.1)

6
RABV/THA/BRR/dog/67E261
22/2024-complete-cds

Brain 12.72 16-10-2024 Buri Ram
99.49% MAG: Lyssavirus rabies isolate
human/Thailand/RB11/2023, complete genome,
Thailand; Surin (PP700503.1)

7
RABV/THA/Tak/dog/67H1018
1/2024-complete-cds

Brain 15.98 12/5/2024 Tak
99.54% Lyssavirus rabies isolate RABV/TH/382/2010,
complete genome, Thailand (ON808418.1)

8
RABV/THA/SKL/dog/67J0167
5/2024-complete-cds

Brain 16.67 19-01-2024 Song Kla
99.42% Lyssavirus rabies isolate RABV/TH/382/2010,
complete genome, Thailand (ON808418.1)

Whole genome sequencing (WGS)

https://www.ncbi.nlm.nih.gov/nucleotide/LC867589.1?report=genbank&log$=nucltop&blast_rank=1&RID=M4XCYRZA014
https://www.ncbi.nlm.nih.gov/nucleotide/LC867588.1?report=genbank&log$=nucltop&blast_rank=1&RID=M4XDRN96014
https://www.ncbi.nlm.nih.gov/nucleotide/ON808418.1?report=genbank&log$=nucltop&blast_rank=1&RID=M4XEBESA014
https://www.ncbi.nlm.nih.gov/nucleotide/ON808418.1?report=genbank&log$=nucltop&blast_rank=1&RID=M4XEBESA014
https://www.ncbi.nlm.nih.gov/nucleotide/OP515296.1?report=genbank&log$=nucltop&blast_rank=1&RID=M5KNYWC1014
https://www.ncbi.nlm.nih.gov/nucleotide/PP700503.1?report=genbank&log$=nucltop&blast_rank=1&RID=M5KP7H8K014
https://www.ncbi.nlm.nih.gov/nucleotide/ON808418.1?report=genbank&log$=nucltop&blast_rank=1&RID=M4XEBESA014
https://www.ncbi.nlm.nih.gov/nucleotide/ON808418.1?report=genbank&log$=nucltop&blast_rank=1&RID=M4XEBESA014


Phylogenetic tree

Whole Genome Sequencing (amplicon-based)



Epitopes Position AA seq.

IIb 34-42 GCTNLSGFS

IIa 198-200 KRA

I 226-231 KLCGVL

IV 251 W

G5 261-264 HDFH

III 330-338 KSVRTWNEI

G1 342-343 KG

Antigenic site epitopes of G-gene











“Both isolates belong to the SEA1 subclade and share 99.87% nucleotide identity 
(12 nucleotide differences), indicating a very close genetic relationship.”

“These findings are consistent with viruses circulating within the same
transmission lineage, with possible recent cross-species transmission between
dog and fox.”

SEA1 Rabies virus: Dog–Fox Genetic Link



SEA1 Rabies virus in Thailand
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