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Supplementary Figure 1. Phylogenetic analysis of selected Haematococcus strains inferred from 18S rDNA sequences. The tree topology is that inferred using MrBayes v3.1.2B4. Values above branches correspond to Bayesian posterior probabilities/Maximum Parsimony bootstrap values.  Scale bar represents 0.2 changes/site. The type strain of Haematococcus lacustris is UTEX 16 (Nakada & Ota. 2016). Two other cold tolerant strains are known; these are BM1 and KNU-F-2009-H1.



Supplementary Table 1 Names and GenBank accession numbers of strains used in phylogenetic analysis from rbcL sequences. New sequence is indicated in bold letters.

	Taxon
	Strain
	rbcL accession

	
Haematococcus lacustris

	
BM1

	
KU707908


	Haematococcus lacustris
	BM4

	KU707909


	Balticola zimbabwiensis

	UTEX LB

	EF113447


	Balticola zimbabwiensis

	SAG 26.96

	AB360757


	Haematococcus lacustris
	CCAP 34/7

	FJ438476


	Haematococcus lacustris

	NIES-144

	AB084336  


	Haematococcus sp.

	KORDI03

	GU395291  


	Haematococcus lacustris

	BM1

	KR296734


	Haematococcus lacustris

	BE07_14
	KR914691


	Haematococcus lacustris

	BE07_12

	KR914692


	Haematococcus lacustris

	BE03_05
	KR914693


	Haematococcus lacustris

	BE03_02
	KR914694


	Haematococcus rubens

	BE05_11
	KR914695


	Haematococcus alpinus
	LCR-26C-1f
	MF093733

	Haematococcus lacustris
	UTEX 16
	EF113446

	Haematococcus rubicundus
	BE08_06
	KR914700

	Haematococcus rubicundus
	BE08_12
	KR914699

	Haematococcus rubicundus
	BE05_06
	KR914696

	Haematococcus rubicundus
	BE04_09
	KR914697

	Haematococcus rubicundus
	CZ01_08
	KR914703

	Haematococcus rubicundus
	CZ01_09
	KR914702

	Haematococcus rubicundus
	NL01_04
	 KR914701


	Haematococcus rubicundus
	BE04_06
	KR914698

	Chlorogonium fusiforme
	NIES-123
	AB010242
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Supplementary Table 2 Names and GenBank accession numbers of strains used in phylogenetic analysis from ITS rDNA sequences. New sequence is indicated in bold letters.

	Taxon

	Strain
	ITS  accession

	
Haematococcus lacustris
	
BE02_01
	
KR914734

	Haematococcus lacustris
	BE02_09
	KR914733

	Haematococcus lacustris
	BE03_02
	KR914732

	Haematococcus lacustris
	BE03_05
	KR914731

	Haematococcus lacustris
	BE10_09
	KR914730

	Haematococcus lacustris
	HU01_05
	KR914729

	Haematococcus lacustris
	HU01_06
	KR914728

	Haematococcus lacustris
	NL03_06
	KR914727

	Haematococcus lacustris
	Austria

	KR914726

	Haematococcus lacustris
	CONC-021
	KR914725

	Haematococcus lacustris
	CONC-022
	KR914724

	Haematococcus lacustris
	CONC-023
	KR914723

	Haematococcus lacustris
	Osorno-1
	KR914722

	Haematococcus lacustris
	Osorno-2
	KR914721

	Haematococcus lacustris
	Steptoe
	KR914720

	Haematococcus lacustris
	Valdivia_-1
	KR914719

	Haematococcus lacustris
	
	KR914718

	Haematococcus lacustris
	Castro-5
	KR914717

	Haematococcus lacustris
	Osorno-3
	KR914716

	Haematococcus lacustris
	Osorno-4
	KR914715

	Haematococcus lacustris
	Valdivia-4
	KR914714

	Haematococcus lacustris
	SCCAP_K-0404
	KR914713

	Haematococcus lacustris
	CCAP_34-7_
	KR914712

	Haematococcus lacustris
	SCCAP_K-0084
	KR914711

	Haematococcus lacustris
	SAG_192.80
	KR914710

	Haematococcus lacustris
	NIES_144
	KR914709

	Haematococcus lacustris
	CCAP_34-12
	KR914708

	Haematococcus lacustris
	CCAP_34-13
	KR914707

	Haematococcus lacustris
	CCAP_34-14
	KR914706

	Haematococcus lacustris
	CCAP_34-1D
	KR914705

	Haematococcus lacustris
	SAG_34-1a
	KR914704

	Haematococcus sp
	SAG_44.96
	KR914754

	Haematococcus sp
	SAG 34-1f

	KR914753

	Haematococcus sp
	Japan

	KR914752

	Haematococcus alpinus
	LCR-26C-1f
	MF093735

	Haematococcus rubicundus
	CZ01_08
	KR914751

	Haematococcus rubicundus
	CZ01_09
	KR914750

	Haematococcus rubicundus
	NL01_04
	KR914749

	Haematococcus rubicundus
	NL01_05
	KR914748

	Haematococcus rubicundus
	NL02_08
	KR914747

	Haematococcus rubicundus
	BE10_03
	KR914746

	Haematococcus rubicundus
	Titicaca
	KR914745

	Haematococcus rubicundus
	CONC-020
	KR914744

	Haematococcus rubicundus
	Castro-4
	KR914743

	Haematococcus rubicundus
	BE08_06
	KR914742

	Haematococcus rubicundus
	BE08_12
	KR914741

	Haematococcus rubicundus
	Castro-3
	KR914740

	Haematococcus rubicundus
	BE04_06
	KR914739

	Haematococcus rubicundus
	BE04_09
	KR914738

	Haematococcus rubicundus
	BE05_06
	KR914737

	Haematococcus lacustris
	SAG34_1m
	KC153470

	Haematococcus lacustris
	HP075
	KC153469

	Haematococcus lacustris
	SAG34
	KC153463

	Haematococcus lacustris
	HP099
	KC153454

	Haematococcus lacustris
	SAG44.96
	KC153460

	Haematococcus lacustris
	SAG34_1c
	KC153459

	Haematococcus rubens
	SAG_34-1h
	KR914736

	Haematococcus rubens
	BE05_11
	KR914735

	Haematococcus lacustris
	SAG34_1h
	KC153442

	Haematococcus lacustris
	HP060
	KC153437

	Haematococcus lacustris
	HP065
	KC153434

	Haematococcus lacustris
	HP038
	KC153433

	Haematococcus lacustris
	HP036
	KC153431

	Haematococcus lacustris
	SAG34_1e
	KC153471

	Haematococcus lacustris
	SAG34_1a
	KC153468

	Haematococcus lacustris
	SAG34_1d
	KC153467

	Haematococcus lacustris
	HP059
	KC153466

	Haematococcus lacustris
	SAG34
	KC153465

	Haematococcus lacustris
	HP084
	KC153464

	Haematococcus lacustris
	SAG49.94
	KC153462

	Haematococcus lacustris
	HP004
	KC153461

	Haematococcus lacustris
	SAG34
	KC153458

	Haematococcus lacustris
	HP083
	KC153457

	Haematococcus lacustris
	HP081
	KC153456

	Haematococcus lacustris
	HP088
	KC153455

	Haematococcus lacustris
	HP098
	KC153453

	Haematococcus lacustris
	HP064
	KC153452

	Haematococcus lacustris
	HP055
	KC153451

	Haematococcus lacustris
	HP110
	KC153450

	Haematococcus lacustris
	UT16_motilecell
	KC153449

	Haematococcus lacustris
	UT16_ akinete
	KC153448

	Haematococcus lacustris
	HP07
	KC153447

	Haematococcus lacustris
	HP034
	KC153446

	Haematococcus lacustris
	HP019
	KC153445

	Haematococcus lacustris
	HP056
	KC153444

	Haematococcus lacustris
	HP014
	KC153443

	Haematococcus lacustris
	HP042
	KC153441

	Haematococcus lacustris
	HP044
	KC153440

	Haematococcus lacustris
	HP082
	KC153439

	Haematococcus lacustris
	HP039
	KC153438

	Haematococcus lacustris
	HP076
	KC153436

	Haematococcus lacustris
	HP061
	KC153435

	Haematococcus lacustris
	HP067
	KC153432

	Haematococcus lacustris
	BradfordPA
	KC153430

	Haematococcus lacustris
	NIES-2264

	LC013980






Supplementary Table 3 Names and GenBank accession numbers of strains used in phylogenetic analysis from 18S rDNA sequences. New sequence is indicated in bold letters.


	Taxon

	Strain
	18S accession

	
Haematococcus lacustris
	
HB
	
KT717694

	Haematococcus lacustris
	RRGK
	KT285940

	Haematococcus lacustris
	ABT021
	KP728460

	Haematococcus lacustris
	UTEX 2505
	KM068040

	Haematococcus lacustris
	HP
	KM269286

	Haematococcus lacustris
	LUGU
	KM115647

	Haematococcus alpinus
	LCR-26C-1f
	MF093734

	Haematococcus lacustris
	UTEX 16
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]DQ009774

	Haematococcus lacustris
	BM4
	KF644445

	Haematococcus lacustris
	BES
	KF644444

	Haematococcus lacustris
	SAG 34-1b
	AF159369

	Haematococcus lacustris
	SAG 49.94
	KC196726

	Haematococcus lacustris
	SAG 44.96
	KC196725

	Haematococcus lacustris
	SAG 341e
	KC196724

	Haematococcus lacustris
	KMMCC 1354
	JQ315539

	Haematococcus lacustris
	KMMCC 1552
	JQ315538

	Haematococcus lacustris
	KMMCC 1464
	JQ315537

	Haematococcus lacustris
	KMMCC 1347
	JQ315536

	Haematococcus capensis
	KMMCC 1353
	JQ315535

	Haematococcus lacustris
	BM1
	JQ867352

	Haematococcus lacustris
	GUBIOTJTHAE01
	JN619407

	Ettlia carotinosa
	SAG 2134
	GU292342

	Haematococcus sp
	KORDI03
	FJ877140

	Haematococcus lacustris
	KNU-F-2009-H1
	KC986379

	Haematococcus lacustris
	NIES-144

	AB360747

	Haematococcus zimbabwiensis
	UTEX LB 1758

	U70797

	Haematococcus lacustris
	UTEX 2505

	HPU70590

	Rusalka fusiformis

	NIES-123

	AB360750
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