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Supplementary Methods
Definitions of underlying diseases and conditions
Underlying diseases and conditions were categorized using predefined criteria. Immunocompromised conditions included autoimmune disease, asplenia, congenital immunodeficiency, hematological disorders, high-dose corticosteroid therapy, and biologic therapy. High-dose corticosteroid therapy was defined as prednisolone equivalent ≥10 mg/day for ≥2 weeks. Renal disease was defined as chronic kidney disease corresponding to glomerular filtration rate (GFR) categories G3–G5. Patients with overlapping underlying diseases or conditions were counted in each applicable category.

Definition of streptococcal toxic shock syndrome
Streptococcal toxic shock syndrome (STSS) was defined according to the consensus clinical criteria proposed by the Working Group on Severe Streptococcal Infections. STSS required isolation of Streptococcus pyogenes from a normally sterile site, hypotension, and involvement of two or more organ systems, including renal impairment, coagulopathy, liver involvement, acute respiratory distress syndrome, generalized erythematous macular rash with possible desquamation, or soft-tissue necrosis.

PCR amplification and sequencing of M1UK-associated SNP regions
The rofA, gldA, and pstB regions were amplified and sequenced to determine the presence or absence of M1UK-associated SNPs. The primers used for PCR amplification and sequencing were as follows: rofA, forward 5′-CAGTGCTATCAAGGACATAAGC-3′ and reverse 5′-TGTCTGATATGCTCAGGTGTC-3′; gldA, forward 5′-ACTCCTGTTCACGTAGCCTTTA-3′ and reverse 5′-ATGCCTATGTTACGAGTCGATAG-3′; and pstB, forward 5′-GACTACGTTTCAGGGCACTTT-3′ and reverse 5′-AACTGTTCGTGCCTTTGTTAG-3′. M1 categories were operationally defined according to SNP profiles rather than full-genome phylogeny [6,14].

Emm-cluster classification
Emm types were assigned to emm clusters according to the emm-cluster classification proposed by Sanderson-Smith et al. [15]. Clade Y included clusters A-C3, A-C4, and D4, whereas Clade X included clusters E1, E2, E3, E4, and E6.

Supplementary Figure legends
Supplementary Fig. 1 Geographic distribution of all adult iGAS cases according to M1 type and non-M1 type infections.
Geographic distribution of all 132 adult patients with iGAS infection caused by M1 type strains (a) and non-M1 type strains (b). M1 type strains included M1UK (n = 24), M1UK subtype (rofA-only) (n = 21), and M1global (n = 1). M1UK subtype (rofA-only) was defined as strains possessing only the rofA M1UK-associated SNP, without the corresponding gldA and pstB SNPs. Because the surveillance network was not population based, geographic mapping was used only as a descriptive visualization and was not used to infer local transmission, regional prevalence, or outbreak clustering.

Supplementary Fig. 2 Prevalence of streptococcal toxic shock syndrome by M1 category in adult patients.
The prevalence of STSS was compared among adult patients infected with M1UK, M1UK subtype (rofA-only), and non-M1UK type strains. The single adult M1global case was excluded from this comparison. M1UK type strains were defined as M1UK subtype (rofA-only) and M1UK strains. STSS was more frequent in M1UK type infections than in non-M1UK type infections.

Supplementary Fig. 3 Clinical manifestations by M1 category in adult patients.
Clinical manifestations were compared among adult patients infected with M1UK, M1UK subtype (rofA-only), and non-M1UK type strains. The single adult M1global case was excluded from this comparison. M1UK type strains were defined as M1UK subtype (rofA-only) and M1UK strains. Necrotizing fasciitis was the most distinct clinical manifestation associated with M1UK type infection.

Abbreviations used in the manuscript and Supplementary Information
CI, confidence interval
COVID-19, coronavirus disease 2019
GAS, group A Streptococcus
ICU, intensive care unit
iGAS, invasive group A Streptococcus infection
OR, odds ratio
PCR, polymerase chain reaction
SIC, streptococcal inhibitor of complement
SNP, single-nucleotide polymorphism
SPSS, Statistical Package for the Social Sciences
SpeA, streptococcal pyrogenic exotoxin A
STSS, streptococcal toxic shock syndrome
WGS, whole-genome sequencing


Supplementary Table 1. Characteristics of adult patients with invasive Streptococcus pyogenes infections caused by M1UK subtype (rofA-only) and M1UK strains. 
	Characteristic
	Overall 
	M1UK subtype a)
	M1UK 
	p value
	Unadjusted OR (95% CI) b)

	
	n = 45
	n = 21
	n = 24
	
	

	Age (years)
	　
	　
	　
	　
	　

	  18‒49
	20
	7 (35.0)
	13 (65.0)
	Ref
	　

	  50‒69
	10
	6 (60.0)
	4 (40.0)
	0.199
	0.4 (0.1‒1.7)

	  ≥70
	15
	8 (53.3)
	7 (46.7)
	0.281
	0.5 (0.1‒1.9)

	Sex
	　
	　
	　
	　
	　

	  Male
	25
	12 (48.0)
	13 (52.0)
	Ref
	　

	  Female
	20
	9 (45.0)
	11 (55.0)
	0.841
	1.1 (0.3‒3.7)

	STSS
	　
	　
	　
	　
	　

	  non-STSS
	33
	15 (45.5)
	18 (54.5)
	Ref
	　

	  STSS
	12
	6 (50.0)
	6 (50.0)
	0.861
	0.8 (0.3‒3.7)

	Clinical manifestations
	
	
	
	
	

	  Bacteremia without primary focus
	10
	4 (40.0)
	6 (60.0)
	0.633
	1.4 (0.3‒5.9)

	  Cellulitis 
	 8
	6 (75.0)
	2 (25.0)
	0.093
	0.2 (0.0‒1.3)

	  Necrotizing fasciitis 
	19
	6 (31.6)
	13 (68.4)
	0.087
	3.0 (0.9‒10.2)

	  Bacteremic pneumonia
	 4
	2 (50.0)
	2 (50.0)
	0.889
	0.9 (0.1‒6.7)

	  Pregnancy-associated
	 2
	2 (100)
	0
	‒
	‒

	  Abscess
	 2
	1 (50.0)
	1 (50.0)
	0.923
	0.9 (0.1‒14.8)　

	Underlying Diseases　

	Any underlying diseases and conditions c)
	26
	13 (50.0)
	13 (50.0)
	0.600
	0.7 (0.2‒2.4)

	  Diabetes mellitus
	 7
	2 (28.6)
	5 (71.4)
	0.307
	2.5 (0.4‒14.5)

	  Malignancy
	 4
	3 (75.0)
	1 (25.0)
	0.262
	0.3 (0.0‒2.7)

	  Obstetric-related condition
	   4
	3 (75.0)
	1 (25.0)
	0.262
	0.3 (0.0‒2.7)

	  Liver/Kidney disease
	 2
	0
	2 (100)
	‒
	‒

	  Immunocompromised
	 2
	1 (50.0)
	1 (50.0)
	0.923
	0.9 (0.1‒14.8)

	  Pulmonary diseases
	 2
	0
	2 (100)
	‒
	‒

	  Others
	13
	6 (46.2)
	7 (53.8)
	0.965
	1.0 (0.3‒3.8)

	Outcome
	
	
	
	
	

	  Survived 
	30
	15 (50.0)
	15 (50.0)
	Ref
	　

	  Sequelae
	 5
	2 (40.0)
	3 (60.0)
	0.680
	1.5 (0.2‒10.3)

	  Died
	10
	4 (40.0)
	6 (60.0)
	0.585
	1.5 (0.4‒6.4)


a) The single adult M1global isolate was excluded from this comparison. M1UK subtype (rofA-only) was defined as strains possessing only the rofA M1UK-associated SNP, without the corresponding gldA and pstB SNPs.
b) Odds ratios were calculated for M1UK infection compared with M1UK subtype (rofA-only) infection.
c) The presence or absence of underlying diseases or conditions was determined in 45 patients. Among them, 26 (57.8%) had at least one underlying disease or condition. Patients with overlapping conditions were counted in each applicable category.
Abbreviations: CI, confidence interval; OR, odds ratio; STSS, streptococcal toxic shock syndrome.



