Supplementary Tables

Table S1. Results of PERMANOVA pair-wise test within the factor “Region” for OTU composition.
	[bookmark: _Hlk69213633]Pairwise comparisons
	t
	P (perm)

	South Portugal vs Norway
	2.8278
	0.001

	South Portugal vs Morocco
	2.2846
	0.001

	South Portugal vs France
	2.3723
	0.001

	South Portugal vs North Portugal
	2.5865
	0.001

	Norway vs Morocco
	2.0126
	0.001

	Norway vs France
	1.7322
	0.002

	Norway vs North Portugal
	2.0791
	0.001

	Morocco vs France
	1.4683
	0.011

	Morocco vs North Portugal
	1.7164
	0.002

	France vs North Portugal
	1.7019
	0.001












Table S2. Results of PERMANOVA pair-wise test within the factor “Tissues” for OTU composition
	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	2.8742
	  0.001

	Holdfast vs Basal blades
	2.3983
	  0.001

	Holdfast vs Receptacles
	2.2919
	  0.001

	Tip vs Basal blades
	2.1206
	  0.001

	Tip vs Receptacles
	1.1613
	  0.082

	Basal blades vs Receptacles
	1.3641
	  0.019




















[bookmark: _Hlk96956351]Table S3. Results of PERMANOVA pairwise test for the interaction "RegionxTissue" comparing the different levels of the factor "Region" for bacterial community composition, within the levels A) Holdfast, B) Basal blades, C) Tip and D) Receptacles.
	[bookmark: _Hlk97103803]A- Within level Holdfast of the factor Tissue

	Pairwise comparisons
	t
	P (perm)

	South Portugal vs Norway
	 1.7589
	  0.007

	South Portugal vs Morocco
	 1.3253
	  0.079

	South Portugal vs France
	 1.2598
	  0.167

	South Portugal vs North Portugal
	1.2072
	  0.175

	Norway vs Morocco
	1.5414
	  0.009

	Norway vs France
	1.6008
	  0.014

	Norway vs North Portugal
	1.5591
	  0.014

	Morocco vs France
	1.2105
	  0.178

	Morocco vs North Portugal
	0.99588
	  0.422

	France vs North Portugal
	0.85818
	  0.491

	B- Within level Basal blades of the factor Tissue

	Pairwise comparisons
	t
	P (perm)

	South Portugal vs Norway
	2.1351
	  0.001

	South Portugal vs Morocco
	2.248
	  0.002

	South Portugal vs France
	1.8499
	  0.003

	South Portugal vs North Portugal
	1.8169
	  0.014

	Norway vs Morocco
	1.6998
	  0.001

	Norway vs France
	1.6049
	  0.031

	Norway vs North Portugal
	1.3906
	  0.023

	Morocco vs France
	1.8682
	  0.009

	Morocco vs North Portugal
	1.4997
	  0.011

	France vs North Portugal
	1.5666
	  0.016

	C- Within level Tip of the factor Tissue

	Pairwise comparisons
	t
	P (perm)

	South Portugal vs Norway
	2.2857
	  0.004

	South Portugal vs Morocco
	2.0499
	  0.007

	South Portugal vs North Portugal
	2.0467
	   0.01

	Norway vs Morocco
	2.097
	  0.003

	Norway vs North Portugal
	1.8387
	  0.021

	Morocco vs North Portugal
	1.9004
	  0.013

	D- Within level Receptacles of the factor Tissue

	Pairwise comparisons
	t
	P (perm)

	South Portugal vs France
	2.0912
	  0.001

	South Portugal vs North Portugal
	1.5682
	  0.011

	France vs North Portugal
	1.5852
	  0.011































Table S4. Results of PERMANOVA pairwise test for the interaction "RegionxTissue" comparing the different levels of the factor "Tissue" for bacterial community composition, within the levels A) Morocco, B) South Portugal, C) North Portugal, D) France and E) Norway.
	A- Within level Morocco of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	1.872
	0.003

	Holdfast vs Basal blades
	1.6653
	0.008

	Tip vs Basal blades
	2.2253
	0.006

	B- Within level South Portugal of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	1.9683
	0.013

	Holdfast vs Basal blades
	1.673
	0.04

	Holdfast vs Receptacles
	1.7805
	0.025

	Tip vs Basal blades
	1.1514
	0.085

	Tip vs Receptacles
	0.86008
	0.786

	Basal blades vs Receptacles
	1.1453
	0.106

	C- Within level North Portugal of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	1.9844
	0.043

	Holdfast vs Basal blades
	1.377
	0.161

	Holdfast vs Receptacles
	1.753
	0.056

	Tip vs Basal blades
	1.802
	0.050

	Tip vs Receptacles
	1.6308
	0.066

	Basal blades vs Receptacles
	1.1643
	0.303

	D- Within level France of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Basal blades
	1.6958
	0.013

	Holdfast vs Receptacles
	1.8493
	0.004

	Basal blades vs Receptacles
	1.5463
	0.042

	E- Within level Norway of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	2.2594
	0.001

	Holdfast vs Basal blades
	1.9658
	0.004

	Tip vs Basal blades
	1.1612
	0.218































	Source of variation
	SS (A)
	SS (B)
	MS (A)
	MS (B)
	Pseudo-F (A)
	Pseudo-F (B)
	P (perm)1 (A)
	P (perm)1 (B)

	Region (Re)
	3.7161E5
	7.3589
	92903
	1.8397
	1.8808
	1.2802
	0.131
	0.272

	Tissue (Ti)
	5.9218E5
	12.714
	1.9739E5
	4.2381
	3.9961
	2.9492
	0.017
	0.048

	Site (Region) Si (Re)
	5.9216E5
	15,335
	1,4804E5
	3,8337
	3,2828
	3,1465
	0.059
	0.061

	RexTi
	1.221E6
	24.372
	1.3567E5
	2.708
	2.7465
	1.8844
	0.031
	0.054

	TixSi(Re)
	3,0807E5
	16,465
	34230
	1,8295
	0,75907
	1,5015
	0,662
	0,152


 Table S5. PERMANOVA main test for the bacterial community alpha-diversity based on the observed OTUs (A) and Shannon diversity (B) results, associated to Sargassum muticum across the regions and morphological structures (tissues). 1PERMANOVA values were calculated after Euclidean distances calculation for OTU diversity. Boldface values are significant at P < 0.05, P-values based on 999 permutations.

		  	  		  	  	   		  




















Table S6. Results of PERMANOVA pairwise test for the interaction "RegionxTissue" comparing the different levels of the factor "Tissue" for observed OTU diversity, within the levels A) Morocco, B) South Portugal, C) North Portugal, D) France and E) Norway.
	A- Within level Morocco of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	0.38976
	  0.675

	Holdfast vs Basal blades
	3.4013
	  0.015

	Tip vs Basal blades
	 4.0091
	  0.011

	B- Within level South Portugal of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	 1.0653
	  0.315

	Holdfast vs Basal blades
	1.1135
	  0.282

	Holdfast vs Receptacles
	0.60338
	  0.552

	Tip vs Basal blades
	0.33016
	  0.766

	Tip vs Receptacles
	0.65138
	  0.514

	Basal blades vs Receptacles
	0.75082
	  0.506

	C- Within level North Portugal of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	0.39464
	0.712

	Holdfast vs Basal blades
	0.65997
	0.713

	Holdfast vs Receptacles
	0.36763
	0.715

	Tip vs Basal blades
	2.785
	0.048

	Tip vs Receptacles
	5.9367
	0.004

	Basal blades vs Receptacles
	0.88723
	0.431

	D- Within level France of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Basal blades
	0.76758
	  0.462

	Holdfast vs Receptacles
	 1.4597
	   0.17

	Basal blades vs Receptacles
	0.35761
	  0.736

	E- Within level Norway of the factor Region

	Pairwise comparisons
	t
	P (perm)

	Holdfast vs Tip
	1.3809
	  0.182

	Holdfast vs Basal blades
	2.5699
	  0.027

	Tip vs Basal blades
	1.8557
	  0.092






























	A- Within level Holdfast of the factor Tissue

	Pairwise comparisons
	t
	P (perm)

	South Portugal vs Norway
	1.9953
	  0.064

	South Portugal vs Morocco
	1.9042
	  0.091

	South Portugal vs France
	0.65791
	  0.532

	South Portugal vs North Portugal
	0.32585
	  0.782

	Norway vs Morocco
	0.28154
	  0.795

	Norway vs France
	2.2794
	  0.038

	Norway vs North Portugal
	1.3786
	  0.236

	Morocco vs France
	 2.1926
	  0.049

	Morocco vs North Portugal
	1.3622
	  0.223

	France vs North Portugal
	7.2681E-2
	  0.959

	B- Within level Basal blades of the factor Tissue

	Pairwise comparisons
	t
	P (perm)

	South Portugal vs Norway
	1.9048
	   0.09

	South Portugal vs Morocco
	3.6539
	  0.013

	South Portugal vs France
	0.46604
	  0.605

	South Portugal vs North Portugal
	3.2117
	  0.014

	Norway vs Morocco
	1.0857
	  0.343

	Norway vs France
	 0.9723
	  0.361

	Norway vs North Portugal
	0.92902
	  0.399

	Morocco vs France
	1.9666
	  0.083

	Morocco vs North Portugal
	0.11223
	  0.926

	France vs North Portugal
	1.5306
	  0.159

	C- Within level Tip of the factor Tissue

	Pairwise comparisons
	t
	P (perm)

	South Portugal vs Norway
	0.14438
	  0.884

	South Portugal vs Morocco
	1.555
	  0.144

	South Portugal vs North Portugal
	0.89139
	  0.368

	Norway vs Morocco
	1.3429
	  0.193

	Norway vs North Portugal
	0.64545
	  0.641

	Morocco vs North Portugal
	1.4066
	   0.22

	D- Within level Receptacles of the factor Tissue

	Pairwise comparisons
	t
	P (perm)

	South Portugal vs France
	0.57148
	  0.559

	South Portugal vs North Portugal
	3.5467
	  0.011

	France vs North Portugal
	3.0555
	  0.015


Table S7. Results of PERMANOVA pairwise test for the interaction "RegionxTissue" comparing the different levels of the factor "Country" for observed OTU diversity, within the levels A) Holdfast, B) Basal blades, C) Tip and D) Receptacles.






























