Supplemental Table 1. Frequencies of pvcrto mutations
	Country
	District
	Mutation
	Freq.
2009 - 2014
(%)
	Freq.
2015 - 2020
(%)

	Cambodia
	Ratanakiri
	WT

	
	20 [25]

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	72.7 [21]

	Myanmar
	Buthidaung 
	
	
	51.7 [23]

	
	Kawthaung
	
	
	33.3 [23]

	
	Laiza
	
	67.8 [18]
	68 [22]

	
	Shwegyin 
	
	33.3 [24]
	27.3 [23] 

	Thailand
	Chanthaburi
	
	100 [16]
	100 [16]

	
	Chumphon 
	
	
	100 [19]

	
	Kanchanaburi, Tak, Ranong
	
	91.7 [17]
	100 [17]

	
	Mae Hong Son 
	
	100 [16]
	100 [16]

	
	Prachuap Khiri Khan 
	
	100 [16]
	100 [16]

	
	Ranong 
	
	
	82.4 [19]

	
	Surat Thani 
	
	
	100 [19]

	
	Tak 
	
	100 [16]
	100 [16]

	
	Yala 
	
	100 [17]
	100 [17,19]

	Myanmar
	Laiza
	T2I
	
	1.0 [22]

	Myanmar
	Laiza
	I3V
	
	2.9 [22]

	Cambodia
	Ratanakiri
	A107V
	
	2 [25]

	Cambodia
	Ratanakiri
	S163N
	
	9 [25]

	Thailand
	Tak, Kanchanaburi, Ranong 
	I193E
	8.3 [17]
	

	Cambodia
	Ratanakiri
	K10 Insertion
	
	69 [25]

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	27.3 [21]

	Myanmar
	Buthidaung 
	
	
	48.3 [23]

	
	Kawthaung
	
	
	66.7 [23]

	
	Laiza, Kachin State
	
	32.2 [18]
	28.2 [22]

	
	Shwegyin 
	
	66.7 [24]
	72.7 [23]

	Thailand
	Ranong 
	
	
	17.6 [19]


 




Supplemental Table 2. Frequencies of pvmdr1 key mutation points

	[bookmark: _Hlk207642793]Country
	District
	Mutation
	Freq.
 2009 - 2014
(%)
	Freq.
2015 - 2019
(%)
	Freq.
2020 - 2023
(%)

	Myanmar
	Laiza
	WT
	15.3 [18]
	
	

	
	Mandalay
	
	
	56.7 [29] 
	

	Thailand
	Chumphon 
	
	
	44 [19]
	

	
	Ranong 
	
	
	30.8 [19]
	

	
	Surat Thani 
	
	
	33.3 [19]
	

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	1.49 [26]
	
	

	Cambodia
	 
	T958M
	
	13 [25]
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	6.8 [21]
	

	Myanmar
	Buthidaung 
	
	
	36.7 [23]
	

	
	Kawthaung
	
	
	58.3 [23]
	

	
	Laiza, Kachin State
	
	21.2 [18]
	8.8 [22,26]
	48 [20]

	
	Shwegyin 
	
	
	52.3 [23]
	

	Thailand
	Kanchanaburi, Tak, Ranong
	
	50.9 [17]
	42.9 [17]
	

	
	Kanchanaburi
	
	
	
	75 [27]

	
	Mae Hong Son 
	
	20 [16]
	80 [16]
	

	
	Prachuap Khiri Khan 
	
	14.3 [16]
	66.7 [16]
	

	
	Tak 
	
	44.6 to 50.0 [16, 30]
	46.3 [16]
	

	
	Yala 
	
	42.9 [17]
	
	

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	62.2 [28]
	
	

	Thailand
	Chumphon 
	Y976F
	
	4 [19]
	

	Myanmar
	Mandalay
	F1076L
	
	33.3 [29]
	

	Thailand
	Chumphon 
	
	
	16 [19]
	

	
	Ranong 
	
	
	15.4 [19]
	

	
	Surat Thani 
	
	
	50 [19]
	

	Myanmar
	Laiza, Kachin State
	T958M + Y976F
	
	2.7 [22, 26]
	

	Thailand
	Chanthaburi 
	
	9.1 [16]
	
	

	
	Kanchanaburi, Tak, Ranong 
	
	22.2 [17]
	
	

	
	Kanchanaburi
	
	
	
	2 [27]

	
	Mae Hong Son 
	
	
	5 [16]
	

	
	Prachuap Khiri Khan 
	
	4.8 [16]
	
	

	
	Tak 
	
	1.8 [16]
	
	

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	1.0 [28]
	
	

	Cambodia
	 
	T958M + F1076L
	
	33 [25]
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	81.8 [21]
	

	Myanmar
	Laiza, Kachin State
	
	63.5 [18]
	83.2 [22,26]
	52 [20]

	Thailand
	Chanthaburi 
	
	4.5 [16]
	35.7 [16]
	

	
	Kanchanaburi, Tak, Ranong
	
	7.4 [17]
	28.6 [17]
	

	
	Kanchanaburi
	
	
	
	4 [27]

	
	Mae Hong Son 
	
	40 [16]
	10 [16]
	

	
	Prachuap Khiri Khan 
	
	19 [16]
	
	

	
	Tak 
	
	30.0 to 37.5 [16, 30]
	48.8 [16]
	

	
	Yala 
	
	
	100 [17]
	

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	19.41 [28]
	
	

	Thailand
	Chumphon 
	Y976F + F1076L
	
	36 [19]
	

	
	Ranong 
	
	
	53.8 [19]
	

	
	Surat Thani 
	
	
	16.7 [19]
	

	Cambodia
	 
	T958M + Y976F + F1076L
	
	54 [25]
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	11.4 [21]
	

	Myanmar
	Buthidaung 
	
	
	1.7 [23]
	

	
	Kawthaung
	
	
	26.7 [23]
	

	
	Shwegyin 
	
	
	17 [23]
	

	Thailand
	Chanthaburi 
	
	86.4 [16]
	64.3 [16]
	

	
	Kanchanaburi, Tak, Ranong
	
	19.4 [17]
	28.6 [17]
	

	
	Kanchanaburi
	
	
	
	19 [27]

	
	Mae Hong Son 
	
	40 [16]
	5 [16]
	

	
	Prachuap Khiri Khan 
	
	61.9 [16]
	33.3 [16]
	

	
	Tak 
	
	16.1 to 26.7 [16, 30]
	4.9 [16]
	

	
	Yala 
	
	57.1 [17]
	
	

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	15.43 [28]
	
	





Supplemental Table 3. Frequencies of pvmdr1 other point mutations
	Country
	District
	Mutation (Code)
	Freq.
2010 - 2015
(%)
	Freq.
2016 - 2019
(%)

	Myanmar
	Laiza
	WT
	15.3 [18]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	
	1.49 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	T958M (1A)
	7.46 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	M908L (1B)
	0.5 [28]
	

	Myanmar
	Laiza, Kachin State
	T958M + K997R (2A)
	5.3 [22, 26]
	

	Thailand
	Kanchanaburi Tak, Ranong 
	M908L + T958M (2B)
	2.7 [17]
	

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	19.41 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	S513R + M908L (2C)
	1.49 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	V221L + M908L + T958M (3A)
	9.95 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	S513R + M908L + T958M (3B)
	11.44 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	L845F + M908L + T958M (3C)
	1.0 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	M908L + T958M + Y976F (3D)
	0.5 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	M908L + T958M + F1076L (3E)
	4.98 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	M908L + T958M + K1393N (3F)
	2.49 [28]
	

	Myanmar
	Laiza
	G698S + M908L + T958M (3G)
	5.8 [18]
	

	Thailand
	Kanchanaburi Tak, Ranong 
	
	46.3 [17]
	


	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	1.49 [28]
	

	Myanmar
	Laiza
	S513R + G698S + M908L + T958M (4A)
	3.8 [18]
	6.6 [26]

	Thailand
	Tak 
	
	26.7 [30]
	

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	1.99 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	S513R + M908L + T958M + K1393N (4B)
	2.49 [28]
	

	Myanmar
	Laiza
	G698S + L845F + M908L + T958M (4C)
	1.9 [18]
	

	Thailand
	Kanchanaburi Tak, Ranong 
	
	1.9 [17]
	

	
	Yala 
	
	0 [17]
	

	Thailand
	Kanchanaburi Tak, Ranong 
	G698S + M908L + T958M+ Y976F (4D)
	7.6 [17]
	

	Myanmar
	Laiza
	G698S + M908L + T958M + F1076L (4E)
	25 [18]
	54.4 [26]

	Thailand
	Kanchanaburi Tak, Ranong 
	
	20.4 [17]
	29.4 [17]

	
	Yala 
	
	42.9 [17]
	100 [17]

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	4.48 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	G698S + M908L + T958M + K1393N (4F)
	1.49 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	L845F + M908L + T958M + F1076L (4G)
	9.45 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	M908L + T958M + Y976F + F1076L (4H)
	8.46 [28]
	

	Myanmar
	Laiza
	T409M + G698S + M908L + T958M + F1076L (5A)
	1.9 [18]
	

	Myanmar
	Laiza
	T409M + G698S + T958M + F1076L + K1393N (5B)
	1.9 [18]
	

	Thailand
	Tak 
	S513R + S515R + G698S + M908L + T958M (5C)
	20.0 [30]
	

	Myanmar
	Laiza
	S513R + G698S + M908L + T958M + K1393N (5D)
	7.7 [18]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	
	1.0 [28]
	

	Thailand
	Tak 
	S515R + G698S + M908L + T958M + F1076L (5E)
	26.7 [30]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	S513R + M908L + T958M + Y976F + F1076L (5F)
	1.49 [28]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	S513R + M908L + T958M + Y976F + K1393N (5H)
	0.5 [28] 
	

	Myanmar
	Laiza
	G698S + L845F + M908L + T958M + F1076L (5I)
	1.9 [18]
	2.2 [26]

	Thailand
	Kanchanaburi Tak, Ranong 
	
	1.9 [17]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	
	0.5 [28]
	

	Myanmar
	Laiza
	G698S + M908L + T968M + Y976F + F1076L (5J)
	1.9 [18]
	

	Thailand
	Kanchanaburi Tak, Ranong 
	
	18.5 [17]
	29.4 [17]

	
	Yala 
	
	57.1 [17]
	

	
	Tak, Kanchanaburi, Ubon Ratchathani
	
	0.5 [28]
	

	Myanmar
	Laiza
	G698S + A861E + M908L + T968M + F1076L (5K)
	9.6 [18]
	2.2 [26]

	Myanmar
	Laiza
	G698S + A861E + M908L + T968M + K1393N (5L)
	1.9 [18]
	

	Myanmar
	Laiza
	G698S + M908L + T968M + F1076L + S1450L (5M)
	5.8 [18]
	4.4 [26]

	Myanmar
	Laiza
	T409M + G698S + M908L + T958M + F1076L + K1393N (6A)
	15.4 [18]
	

	Thailand
	Tak 
	S513R + S515R + G698S + M908L+ T958M + F1076L (6B)
	3.3 [30]
	

	Myanmar
	Laiza
	S513R + G698S + M908L + T958M + Y976F + F1076L (6C)
	1.9 [18]
	

	Thailand
	Tak, Kanchanaburi, Ubon Ratchathani
	
	2.0 [28]
	

	Thailand
	Tak 
	S515R + G698S + M908L + T958M + Y976F + F1076L (6D)
	23.3 [30]
	

	Myanmar
	Laiza
	G520D + G698S + A861E + M908L + T958M + F1076L (6E)
	1.9 [18]
	

	Thailand
	Kanchanaburi Tak, Ranong 
	G698S + L845F + M908L + T958M + Y976F + F1076L (6F)
	0.9 [17]
	

	Myanmar
	Laiza
	G520D + G698S + A861E + M908L + T958M + F1076L + S1450L (7)
	11.5 [18]
	21.8 [26]






Supplemental Table 4. Frequencies of pvdhps point mutations
	[bookmark: _Hlk207560320][bookmark: _Hlk207560003]Country
	District
	Mutation
	Freq.
2008 - 2014
(%)
	Freq.
2015 - 2019
(%)
	Freq.
2020 - 2023
(%)

	Laos
	
	WT
	30.7 [32]
	
	

	Malaysia
	Kalabakan
	
	19.2 [33]
	
	

	
	Kota Marudu
	
	27.3 [33]
	
	

	
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	72.7 [21]
	

	Myanmar
	Buthidaung
	
	
	50 [23]
	

	
	Laiza, Kachin State
	
	10.2 [35]  
	25.0 [22], 34.8 [26]
	78 [20]

	
	Shwegyin
	
	
	
	

	
	Mandalay region
	
	
	10.3 [29]
	

	
	Myitsone
	
	24.6 [35]
	
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	
	26 [34]
	
	

	
	Rizal
	
	
	50 [31]
	

	Thailand
	Chanthaburi 
	
	53 [16]
	
	

	
	Chumpon
	
	
	
	

	
	Kanchanaburi
	
	
	
	5 [27]

	
	Kanchanaburi, Ranong, Tak 
	
	45.7 [17]
	36.9 [17]
	

	
	Prachuap Khiri Khan
	
	5 [16]
	
	

	
	Tak 
	
	2 [16]
	
	

	
	Yala 
	
	63.2 [17]
	100 [17,19]
	

	Laos
	
	A383G
	69.3 [32]
	
	

	Malaysia
	Kalabakan
	
	80.8 [33]
	
	

	
	Kota Marudu
	
	72.7 [33]
	
	

	
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	15.9 [21]
	

	Myanmar
	Buthidaung 
	
	
	3.3 [23]
	

	
	Kawthaung
	
	
	8.3 [23]
	

	
	Mandalay
	
	
	11.5 [29]
	

	
	Myitsone
	
	31 [35]
	
	

	
	Laiza, Kachin State
	
	31.0 [35]
	36.3 [22], 52.2 [26]
	

	
	Shwegyin 
	
	4.8 [24]
	17 [23]
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	
	69 [34]
	
	

	
	Rizal
	
	
	50 [31]
	

	Thailand
	Chanthaburi 
	
	47 [16]
	100 [16]
	

	
	Kanchanaburi, Ranong, Tak 
	
	46.9 [17]
	60.9 [17]
	

	
	Mae Hong Son 
	
	8 [16]
	5 [16]
	

	
	Prachuap Khiri Khan
	
	9 [16]
	11 [16]
	

	
	Tak 
	
	17 [16]
	5 [16]
	

	
	Yala 
	
	36.8 [17]
	
	

	Myanmar
	Laiza
	A553G
	6.1 [35]
	
	1.5 [20]

	
	Myitsone
	
	1.4 [35]
	
	

	Thailand
	Kanchanaburi, Ranong, Tak
	
	5.5 [17]
	
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	V585Y
	1 [34]
	
	

	[bookmark: _Hlk207589139]Philippines
	Rizal, Quezon, Puerto Princesa
	K512N + V585S
	1 [34]
	
	

	Myanmar
	Laiza
	S382A + A383G
	8.2 [35]
	
	

	
	Mandalay
	
	
	5.1 [29]
	

	
	Shwegyin 
	
	
	1.1 [23]
	

	Myanmar
	Laiza, Kachin State
	A383G + E517Q
	2.5 [22]
	4.4 [26]
	

	
	Myitsone
	
	6.3 [35]
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	A383G + A553G
	
	9.1 [21]
	

	Myanmar
	Buthidaung 
	
	
	30 [23]
	

	
	Kawthaung
	
	
	30 [23]
	

	
	Laiza, Kachin State
	
	40.8 [35]
	23.8 [22], 8.7 [26]
	20.5 [20]

	
	Mandalay
	
	
	69.2 [29]
	

	
	Myitsone
	
	31 [35]
	
	

	
	Shwegyin 
	
	45.0 [24]
	51.1 [23]
	

	Thailand
	Kanchanaburi 
	
	
	
	48 [27]

	
	Kanchanaburi, Ranong, Tak
	
	1.9 [17]
	2.2 [17]
	

	
	Mae Hong Son 
	
	84 [16]
	69 [16]
	

	
	Prachuap Khiri Khan
	
	43 [16]
	28 [16]
	

	
	Tak 
	
	75 [16]
	72 [16]
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	A383G + V585Y/I/L
	3.0 [34]
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	S382A + A383G + A553G
	
	2.3 [21]
	

	Myanmar
	Buthidaung 
	
	
	5 [23]
	

	
	Kawthaung
	
	
	25 [23]
	

	
	Laiza, Kachin State
	
	2.1 [35]
	6.3 [22]
	

	
	Mandalay
	
	
	3.8 [29]
	

	
	Myitsone
	
	12.2 [35]
	
	

	
	Shwegyin 
	
	25.0 [24]
	18.2 [23]
	

	Thailand
	Mae Hong Son 
	
	8 [16]
	26 [16]
	

	
	Prachuap Khiri Khan
	
	43 [16]
	56 [16]
	

	
	Tak 
	
	6 [16]
	16 [16]
	

	Myanmar
	Laiza
	A383G + K512T/E/M + A553G
	0.7 [35]
	3.8 [22]
	

	
	Myitsone
	
	5.1 [35]
	
	

	
	Shwegyin 
	
	
	3.4 [23]
	

	
	Buthidaung 
	
	
	8.3 [23]
	

	
	Kawthaung
	
	
	8.3 [23]
	

	Thailand
	Kanchanaburi 
	
	
	
	47.0 [27]

	
	Tak 
	
	
	5.0 [16]
	

	Myanmar
	Laiza
	A383G + G549D + A553G
	1.0 [35]
	
	

	Myanmar
	Laiza
	A383G + A553G + A647V
	
	1.3 [22]
	

	[bookmark: _Hlk207595815]Myanmar
	Buthidaung 
	S382A/C + A383G + K512E/M + A553G
	
	3.3 [23]
	

	
	Kawthaung
	
	
	28.3 [23]
	

	
	Laiza
	
	4.8 [35]
	1.3 [22]
	

	
	Myitsone
	
	2.8 [35]
	
	

	
	Shwegyin 
	
	10.0 [24]
	7.9 [23]
	

	Thailand
	Prachuap Khiri Khan
	
	
	5.0 [16]
	

	
	Tak 
	
	
	2.0 [16]
	





Supplemental Table 5. Frequencies of pvdhfr mutations
	Country
	District
	Mutation
	Freq. 2001 - 2009
(%)
	Freq. 2010 - 2015
(%)
	Freq. 2015 - 2019
(%)
	Freq. 2020  - 2023
(%)

	Laos
	
	WT
	66.9 [32]
	31.1 [32]
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	52.3 [21]
	
	

	Myanmar
	Buthidaung 
	
	
	
	8.3 [23]
	

	
	Laiza, Kachin State
	
	
	19.0 [22], 9.7 [35]
	28.3 [26]
	44.9 [20]

	
	Mandalay
	
	
	4.7 [29]
	
	

	
	Myitsone 
	
	
	6.7 [35]
	
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	
	
	18.4 [34]
	
	

	
	Rizal
	
	
	
	14.0 [31]
	

	Thailand
	Kanchanaburi
	
	
	
	
	4.0 [27]

	[bookmark: _Hlk207621359]Philippines
	Rizal
	I13L
	
	
	7.0 [31]
	

	Laos
	 
	F57L
	1.5 [32]
	4.4 [32]
	
	

	Myanmar
	Buthidaung
	
	
	
	3.3 [23]
	

	
	Kawthaung
	
	
	
	1.7 [23]
	

	
	Shwegyin 
	
	
	4.8 [24]
	
	

	Laos
	
	S58R
	1.5 [32]
	
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	2.3 [21]
	
	

	Myanmar
	Kawthaung
	
	
	
	1.7 [23]
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	
	
	2.3 [34]
	
	

	Thailand
	Kanchanaburi
	
	
	
	
	1.0 [27]

	Myanmar
	Laiza, Kachin State
	H99S
	
	25.9 [22], 36.4 [35]
	54.4 [26]
	

	Laos
	
	S117N/T
	3.0 [32]
	
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	2.3 [21]
	
	

	Myanmar
	Buthidaung 
	
	
	
	8.3 [23]
	

	
	Laiza, Kachin State
	
	
	
	2.2 [26]
	0.8 [20]

	
	Mandalay
	
	
	4.7 [29]
	
	

	
	Myitsone
	
	
	5.8 [35]
	
	

	Philippines
	Rizal
	
	
	
	14.0 [31]
	

	[bookmark: _Hlk207623294]Thailand
	Kanchanaburi, Tak, Ranong
	I13L + F57L
	
	1.2 [17]
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	F57L + S58R
	
	2.3 [21]
	
	

	Myanmar
	Buthidaung 
	
	
	
	1.7 [23]
	

	
	Myitsone
	
	
	1.2 [35]
	
	

	
	Shwegyin 
	
	
	
	2.3 [23]
	

	Malaysia
	Kalabakan
	F57L + S117T
	69.2 [33]
	
	
	

	
	Kota Marudu
	
	
	27.3 [33]
	
	

	Thailand
	Tak, Kanchanaburi, Ranong
	
	
	
	2.2 [17]
	

	Myanmar
	Laiza
	H99S + S117T
	
	0.9 [22]
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	F57L + I173F
	
	2.3 [21]
	
	

	Laos
	
	S58R + T61M
	1.5 [32]
	
	
	

	Laos
	
	S58R + S117N/T
	25.6 [32]
	55.6 [32]
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	15.9 [21]
	
	

	Myanmar
	Buthidaung 
	
	
	
	25.0 [23]
	

	
	Laiza, Kachin State
	
	
	17.2 [22], 4.6 [35]
	2.2 [26]
	24.4 [20]

	
	Kawthaung
	
	
	
	21.7 [23]
	

	
	Mandalay
	
	
	18.8 [29]
	
	

	
	Myitsone 
	
	
	5.8 [35]
	
	

	
	Shwegyin 
	
	
	9.5 [24]
	15.9 [23]
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	
	18.2 [36]
	75.9 [34]
	
	

	
	Rizal
	
	
	
	58.0 [31]
	

	Thailand
	Chanthaburi 
	
	100 [16]
	100 [16]
	
	

	
	Chumphon 
	
	
	
	35.7 [19]
	

	
	Kanchanaburi, Tak, Ranong
	
	
	11.1 [17]
	17.4 [17]
	

	
	Mae Hong Son 
	
	25 [16]
	26.1 [16]
	
	

	
	Prachuap Khiri Khan 
	
	24 [16]
	41.2 [16]
	
	

	
	Ranong 
	
	
	
	13.3 [19]
	

	
	Tak 
	
	21.8 [16]
	27 [16]
	
	

	Myanmar
	Mandalay
	T61M + S117N
	
	1.6 [29]
	
	

	Myanmar
	Laiza, Kachin State
	H99S + S117N
	
	1.0 [35]
	
	

	[bookmark: _Hlk207627007]Thailand
	Kanchanaburi, Tak, Ranong 
	I13L + S58R + S117N
	
	0.6 [17]
	
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	P33T + T61K + S117N
	
	1.1 [34]
	
	

	Myanmar
	Laiza
	F57I + S58R + T61M
	
	3.6 [22], 3.3 [35]
	
	

	Thailand
	Kanchanaburi, Tak, Ranong 
	
	
	1.2 [17]
	4.3 [17]
	

	
	Yala 
	
	
	5.3 [17]
	
	

	Thailand
	Kanchanaburi, Tak, Ranong 
	F57I/L + S58R + S117N/T
	
	7.4 [17]
	8.6 [17]
	

	
	Yala 
	
	
	2.6 [17]
	
	

	Myanmar
	Shwegyin 
	
	
	
	1.1 [23]
	

	Laos
	Salavan 
	S58R + T61M + S117N/T
	1.5 [32]
	8.9 [32]
	
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	
	3 [36]
	1.1 [34]
	
	

	Myanmar
	Laiza
	
	
	
	
	2.4 [20]

	Myanmar
	Shwegyin 
	
	
	
	1.1 [23]
	

	Thailand
	Kanchanaburi, Tak, Ranong 
	
	
	2.4 [17]
	
	

	Thailand
	Yala 
	
	
	2.6 [17]
	
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	2.3 [21]
	
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	
	78.8 [36]
	
	
	

	Myanmar
	Laiza
	
	
	
	2.2 [26]
	

	
	Myitsone 
	S58R + H99S/R + S117T
	
	1.4 [35]
	
	

	[bookmark: _Hlk207629423]Thailand
	Kanchanaburi, Tak, Ranong
	I13L + F57L/I + S58R + S117N/T
	
	1.2 [17]
	
	

	Malaysia
	Kalabakan
	F57I/L + S58R + T61M + S117N/T
	30.8 [33]
	
	
	

	
	Kota Marudu
	
	
	72.7 [33]
	
	

	
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	
	
	18.2 [21]
	
	

	Myanmar
	Buthidaung
	
	
	
	53.3 [23]
	

	
	Kawthaung
	
	
	
	75.0 [23]
	

	
	Laiza, Kachin State
	
	
	31.8 [22], 43.7 [35]
	10.9 [26]
	27.6 [20]

	
	Mandalay
	
	
	70.3 [29]
	
	

	
	Myitsone 
	
	
	76.8 [35]
	
	

	
	Shwegyin
	
	
	85.7 [24]
	79.5 [23]
	

	Philippines
	Rizal, Quezon, Puerto Princesa
	
	
	1.1 [34]
	
	

	
	Rizal
	
	
	
	7.0 [31]
	

	Thailand
	Chumphon 
	
	
	
	64.3 [19]
	

	
	Kanchanaburi, Tak, Ranong
	
	
	69.1 [17]
	67.5 [17]
	

	
	Kanchanaburi
	
	
	
	
	95 [27]

	
	Mae Hong Son 
	
	75.0 [16]
	73.9 [16]
	
	

	
	Prachuap Khiri Khan 
	
	76.0 [16]
	58.9 [16]
	
	

	
	Tak 
	
	78.2 [16]
	73 [16]
	
	

	
	Ranong 
	
	
	
	86.7 [19]
	

	
	Surat Thani 
	
	
	
	100.0 [19]
	

	
	Yala 
	
	
	89.4[17]
	100.0 [17]
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terangganu, Kelantan, Pahang, Sabah, Sarawak
	F57L + V111I + S117T + I173F
	
	2.3 [21]
	
	

	Thailand
	Kanchanaburi, Tak, Ranong 
	F57L + S58R + S117T + I173L
	
	0.6 [17]
	
	

	Myanmar
	Laiza
	I13L + F57I/L + S58R + T61M + S117N/T
	
	1.7 [22] 1.3 [35]
	
	

	
	Myitsone
	
	
	2.3 [35]
	
	

	Thailand
	Kanchanaburi, Tak, Ranong
	
	
	2.4 [17]
	
	

	[bookmark: _Hlk207636333]Thailand
	Kanchanaburi, Tak, Ranong
	P33L + F57I/L + S58R + T61M + S117T
	
	2.5 [17]
	
	

	Thailand
	Kanchanaburi, Tak, Ranong
	F57L + S58R + T61M + S117N + I173L
	
	0.6 [17]
	
	





Supplemental Table 6. Frequencies of pvk12 mutations
	Country
	District
	Mutation
	Freq.
2008 - 2014
(%)
	Freq.
2015 - 2020
(%)

	Thailand
	Chanthaburi 
	K596R
	0.5 [16]
	

	Thailand
	Chanthaburi 
	M548I
	0.5 [16]
	

	Cambodia
	Ratanakiri
	V552I
	0.7 [37,39]
	

	Laos
	Champasak 
	
	0.5 [37]
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terengganu, Kelantan, Pahang, Pahang, Sabah, Sarawak
	
	2.1 [38]
	2.1 [38]

	Myanmar
	Mandalay
	
	
	4.3 [29]

	Thailand
	Ubon Ratchathani 
	
	3.4 [37]
	1.6 [37]

	Cambodia
	Kampot
	WT
	100 [37,39]
	

	
	Kratie
	
	100 [37,39]
	

	
	Oddar Meanchey
	
	100 [37,39]
	

	
	Pailin
	
	100 [37,39]
	

	
	Preah Vihear
	
	100 [37,39]
	

	
	Ratanakiri
	
	99.3 [37,39]
	

	Laos
	Champasak 
	
	95.5 [37]
	

	
	Pha Sava
	
	100 [37]
	

	
	Salavan 
	
	100 [37]
	

	
	Xekong
	
	100 [37]
	

	Malaysia
	Kuala Lumpur, Penang, Perak, Selangor, Negeri Sembilan, Terengganu, Kelantan, Pahang, Pahang, Sabah, Sarawak
	
	97.9 [38]
	97.9 [38]

	Myanmar
	Kachin State
	
	
	100 [22,40]

	
	Mandalay
	
	
	95.7 [29]

	Thailand
	Chanthaburi 
	
	99 [16]
	

	
	Kanchanaburi 
	
	100 [17]
	100 [17]

	
	Prachuap Khiri Khan 
	
	100 [16]
	

	
	Ranong 
	
	100 [17]
	100 [17]

	[bookmark: _Hlk206767490]
	Tak 
	
	100 [16,17,37]
	100 [17,37]

	
	Ubon Ratchathani 
	
	96.6 [37]
	98.4 [37]

	
	Yala 
	
	100 [17]
	100 [17]



