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Supplementary Figures 

Supplementary Figure 1. Phytopigment and organic matter concentrations in the sediments 

exposed to the PLA contamination. a) Patterns of chlorophyll-a, b) protein, c) carbohydrate, and d) 

lipid concentrations. Reported are standard deviations (±). (Supplementary Table 1).  

 



 
Supplementary Figure 2. Prokaryotic biomass in the sediments exposed to the PLA 

contamination. Prokaryotic biomass in the sediments contaminated with PLA (PLA) and in the 

control (CTRL) during the time-course experiment. Reported are standard deviations (±). Asterisks 

(*) indicate significant differences compared to the control. Significance values: * = p<0.05; ** = 

p<0.01; *** = p<0.001 (Supplementary Table 2). 

  



 

 

 

 

 

Supplementary Figure 3. Turnover times of protein and carbohydrate concentrations in 

sediments exposed to the PLA contamination. Turnover time of protein a) and carbohydrate b), 

concentrations in the sediments contaminated with PLA (PLA) and in the control (CTRL) during the 

time-course experiment. Reported are standard deviations (±). Asterisks (*) indicate significant 

differences compared to the control. Significance values: * = p<0.05; ** = p<0.01; *** = p<0.001 

(Supplementary Table 2). 



Supplementary Figure 4. Prokaryotic abundance, and viral abundance, production and 

induced-prokaryotic mortality in systems exposed to PLA leachates and high temperature. 

Prokaryotic abundance a), viral abundance b), viral production c) and virus-induced prokaryotic 

mortality d) in systems added with PLA leachates (LEACHATES) and in the control (CTRL) at 20 

°C. Prokaryotic abundance e), viral abundance  f), viral production g), and virus-induced prokaryotic 

mortality h) in systems added with PLA leachates (LEACHATES) and in the control (CTRL) at 31 

°C. Reported are standard deviations (±). Asterisks (*) indicate significant differences compared to 

the control. Significance values: * = p<0.05; ** = p<0.01; *** = p<0.001 (Supplementary Table 4). 

 

 

 



 

 

Supplementary Figure 5. Rarefaction curves showing the number of observed ASVs as a function 

of rarefaction depth for each sample type (PLA, seawater, and sediment), treatment condition (control 

and PLA-contaminated), and time points. 



 

Supplementary Figure 6. Relative abundances of bacterial families in control and PLA-

contaminated samples. Barplots showing average relative abundances of families (as a percentage 

of sequences on the total number of sequences in each sample after rarefaction) in seawater and 

sediment samples with and without PLA contamination. 

 



 

 

 

Supplementary Figure 7. Alpha-diversity indices. Bar plots showing alpha-diversity values for 

each replicate of sediment, seawater (with and without PLA), and PLA samples at different time 

points. 

 



 

Supplementary Figure 8. Exclusive and shared ASVs among microbiomes from PLA and PLA-

contaminated seawater and sediment. Venn diagrams showing the number of ASVs shared between 

PLA, PLA-contaminated seawater and sediment microbiomes or exclusive of each matrix, separated 

by treatment and sampling time. 



 

Supplementary Figure 9. Heatmap showing the relative abundances of ASVs belonging to members 

of the families Saccharospirillaceae and Marinobacteraceae. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 10. FTIR spectra of PLA fragments during the experiment. The graph 

reports the spectra of the PLA fragments from cups before and at the beginning of the experiment, 

and after 60 days and 150 days as well as of the closest spectrum matching the reference library. 

Major peaks corresponding to the characteristic chemical bonds within the PLA molecules are 

highlighted, as well as the band between 3200 and 3500 cm-1 appeared after 60 days from the start of 

the experiment, corresponding to the increase in hydroxyl (-OH) groups. 

 

 

 

 

 



 

 

 

 

Supplementary Figure 11. Experimental setup with twenty-four glass tanks, each filled with 300 g 

of previously homogenized wet sediment and 300 mL of contextual surface seawater. Also reported 

are the analyses carried out at each sampling time point (0, 30, 60, and 150 days) on sediment, 

seawater, and PLA. *For microbiome analyses, samples were collected from seawater, sediment and 

PLA in two independent tanks at the start of the experiment (t0) and after 60 and 150 days. 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Tables 

 

Supplementary Table 1. Output of the Two-way ANOVA analysis on phytopigment (chlorophyll 
a) and organic matter concentrations (proteins, carbohydrates and lipids) in the sediments 
exposed to the PLA contamination. The following variables are reported: a) chlorophyll a, b) 
proteins, c) carbohydrates and d) lipids. 
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Supplementary Table 2. Output of the Two-way ANOVA analysis for prokaryotic abundance 
and biomass, extracellular enzymatic activities, turnover times of protein and carbohydrate 
concentrations. The following variables are reported for sediments: a) prokaryotic abundance, b) 
prokaryotic biomass, c) aminopeptidase activity, d) b-glucosidase activity, e) turnover time of protein 
concentrations, f) turnover time of carbohydrate concentrations. The following variables are reported 
for seawater: g) prokaryotic abundance, h) aminopeptidase activity, and i) b-glucosidase. 
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Supplementary Table 3. Output of the Two-way ANOVA analysis for viral abundance, 
production and induced-prokaryotic mortality. The following variables are reported: a) viral 
abundance in sediments, b) viral production in sediments, c) virus-induced prokaryotic mortality in 
sediments, and d) viral abundance in seawater. 
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Supplementary Table 4. Output of the Two-way ANOVA analysis for prokaryotic abundance, 
viral abundance, production and induced-prokaryotic mortality in systems exposed to PLA 
leachates. The following variables are reported: a) prokaryotic abundance at 20 °C, b) prokaryotic 
abundance at 31 °C, c) viral abundance at 20 °C, d) viral abundance at 31 °C, e) viral production at 
20 °C, f) viral production at 31 °C, g) virus-induced prokaryotic mortality at 20 °C, and h) virus-
induced prokaryotic mortality at 31 °C. 
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!"#A%C#'% E E*R,#-E2 E*R,#-E2 E+*E6 ,*,,R.+ LL
!0C# E 6*+.#-E2 6*+.#-E2 3.*,2 +*2#@,3 LLL
!"#A%C#'%4!0C# E .*E+#-EE .*E+#-EE E,*ER ,*,E216 L
8#T09:A;T . +*63#-EE .*,+#-E,

9C,:>DT;C1 <TFF P=D H:D :-><> *T81TFT$>1$M
!8<=!4)>9A?T>@>A!8B4)>9A?T ER+C+++*) @+,3C3R)*.3 .).C.)E*2 ,*1R26 '*T*
!8<=!4R,>9A?T>@>A!8B4R,>9A?T ECE.,C,,,*, 6R)C)13*6. EC122C2,6*3 ,*,,6E6 LL

M" #>$%CD (F *H,-*. /M>1-*. #-2>PHM 4D5S#" *T81TFT$>1$M
!"#A%C#'% E E*E+#-E2 E*E+#-E2 6R*2, ,*,,,E)6 LLL
!0C# E 3*12#-EE 3*12#-EE 22*,2 ,*,,E33) LL
!"#A%C#'%4!0C# E 3*R+#-EE 3*R+#-EE E1*12 ,*,,2E,2 LL
8#T09:A;T . 2*E3#-EE 2*+1#-E,

9C,:>DT;C1 <TFF P=D H:D :-><> *T81TFT$>1$M
!8<=!4)>9A?T>@>A!8B4)>9A?T E11C+++*+) @221C,6)*6 +2.CR.,*) ,*6.63 '*T*
!8<=!4R,>9A?T>@>A!8B4R,>9A?T EC,66C+++*+) +E3C132*+ EC6)RCR.,*) ,*,,,26 LLL

4C;%@AC$-%M;%-5BHCMa-b*("

4C;%@AC$-%M;%-5BHCMa-b*("

4C;%@AC$-%M;%-5BHCMa-b*("

4C;%@AC$-%M;%-5BHCMa-b*("



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

>" #$%CD( F> *H,-*. /M$1-*. #-2$PHM 4(5S#" *T81T>T%$1%M
!"#A%C#'% E E)*+#,E- E)*+#,E- ..)E* L)LLLE0 111
!2C# E 0)3L#,EE 0)3L#,EE --)+4 L)LLE.. 11
!"#A%C#'%R!2C# E 0)0.#,EE 0)0.#,EE -E)4* L)LLE0- 11
6#T289A:T ; -).+#,EE *)L0#,EL

9D,:$(T;D1 <T>> P=( H:( :-$<> *T81T>T%$1%M
!6<=!R4>8A?T>@>A!6BR4>8A?T -LL @-+4CEE-)0 0+4CEE-)0 L)+*-* ')T)
!6<=!R*L>8A?T>@>A!6BR*L>8A?T ECE.ECLLL 0;*C;;4). EC+3;CEE-)0 L)LLL-L 111

8" #$%CD( F> *H,-*. /M$1-*. #-2$PHM 4(5S#" *T81T>T%$1%M
!"#A%C#'% E -)-.+ -)-.+ E+)40L L)LL.E- 11
!2C# E L)E;+ L)E;+ E)-33 L)-;4*4 ')T)
!"#A%C#'%R!2C# E L);.; L);.; +)3+. L)L.L+0 1
6#T289A:T ; E)E*3 L)E.-

9D,:$(T;D1 <T>> P=( H:( :-$<> *T81T>T%$1%M
!6<=!R4>8A?T>@>A!6BR4>8A?T -LL @-+4CEE-)0 0+4CEE-)0 L)+*-* ')T)
!6<=!R*L>8A?T>@>A!6BR*L>8A?T ECE.ECLLL 0;*C;;4). EC+3;CEE-)0 L)LL-L 11

?" #$%CD( F> *H,-*. /M$1-*. #-2$PHM 4(5S#" *T81T>T%$1%M
!"#A%C#'% E .)+0* .)+0* E;).E+ L)LL-0+ 11
!2C# E L)3E3 L)3E3 *)4L4 L)L3L*4 )
!"#A%C#'%R!2C# E E)*0L E)*0L +).;3 L)L.4-E 1
6#T289A:T ; E)3;- L)-.;

9D,:$(T;D1 <T>> P=( H:( :-$<> *T81T>T%$1%M
!6<=!R4>8A?T>@>A!6BR4>8A?T L)+0LL @L)4.E0 E);0E0 L)+..3 ')T)
!6<=!R*L>8A?T>@>A!6BR*L>8A?T E)3L04 L)0L+E *)-L;* L)LL0; 11

4D;C@?D%-CM;C-5AHBMC-a*F"

4D;C@?D%-CM;C-5AHBMC-a*F"

4D;C@?D%-CM;C-5AHBMC-a*F"



Supplementary Table 5. Alpha-diversity indices. a) ASV richness, b) Shannon Index, c) Pielou 
Index. 

 

 

!" #!$%&' ('!)*+' ,!&*' -'%&./!M' (!M+.1 2.$' 2+'!M$'3M
!"#A BC'()*+,-.LL 0A1 2A C.P*4.-R S(PT8L V:2;
!"#< BC'()*+,-.LL 0S= 2< C.P*4.-R S(PT8L V:2;
!"#> BC'()*+,-.LL 0>< 2A C.P*4.-R S(PT8L ";B
!"#0 BC'()*+,-.LL >?@ 2< C.P*4.-R S(PT8L ";B
!"#? BC'()*+,-.LL 0A? 2A C.P*4.-R =S(PT8L V:2;
!"#@ BC'()*+,-.LL 0=1 2< C.P*4.-R =S(PT8L V:2;
!"#AA BC'()*+,-.LL 01? 2A C.P*4.-R =S(PT8L ";B
!"#A< BC'()*+,-.LL =A? 2< C.P*4.-R =S(PT8L ";B
!"#AA BC'()*+,-.LL A>A 2A C.T_TR.) S(PT8L V:2;
!"#A> BC'()*+,-.LL AS= 2< C.T_TR.) S(PT8L V:2;
!"#A= BC'()*+,-.LL A>= 2A C.T_TR.) S(PT8L ";B
!"#A1 BC'()*+,-.LL ASS 2< C.T_TR.) S(PT8L ";B
!"#A? BC'()*+,-.LL @= 2A C.T_TR.) =S(PT8L V:2;
!"#A@ BC'()*+,-.LL AS1 2< C.T_TR.) =S(PT8L V:2;
!"#<A BC'()*+,-.LL AAA 2A C.T_TR.) =S(PT8L ";B
!"#<< BC'()*+,-.LL A?? 2< C.T_TR.) =S(PT8L ";B
!"#<> BC'()*+,-.LL >A0 2A ";B S(PT8L ";B
!"#<0 BC'()*+,-.LL >=S 2< ";B S(PT8L ";B
!"#<1 BC'()*+,-.LL A?0 2A ";B =S(PT8L ";B
!"#<? BC'()*+,-.LL <1A 2< ";B =S(PT8L ";B
!"#AS BC'()*+,-.LL ASS 2A C.P*4.-R A0S(PT8L V:2;
!"#AA BC'()*+,-.LL <?> 2< C.P*4.-R A0S(PT8L V:2;
!"#AA BC'()*+,-.LL A?> 2A C.P*4.-R A0S(PT8L ";B
!"#A> BC'()*+,-.LL A01 2< C.P*4.-R A0S(PT8L ";B
!"#A0 BC'()*+,-.LL AS0 2A C.T_TR.) A0S(PT8L V:2;
!"#A= BC'()*+,-.LL AA@ 2< C.T_TR.) A0S(PT8L V:2;
!"#A? BC'()*+,-.LL AS1 2A C.T_TR.) A0S(PT8L ";B
!"#A@ BC'()*+,-.LL ?A 2< C.T_TR.) A0S(PT8L ";B
!"#>S BC'()*+,-.LL A0> 2A ";B A0S(PT8L ";B
!"#>< BC'()*+,-.LL <S1 2< ";B A0S(PT8L ";B



 

!" #$%&'( )($*+,( -$'+( .(&'/M$1( )$1,/2 3/%( 3,($1%(41
!"#A BC'(()( *+,-A.AL 0A B12P41(R -S2'T8 9:0;
!"#. BC'(()( *+<=...L 0. B12P41(R -S2'T8 9:0;
!"#> BC'(()( *+<,,L<, 0A B12P41(R -S2'T8 ";?
!"#* BC'(()( *+<*>L,= 0. B12P41(R -S2'T8 ";?
!"#L BC'(()( *+,A->A 0A B12P41(R <-S2'T8 9:0;
!"#@ BC'(()( *+,>,*,= 0. B12P41(R <-S2'T8 9:0;
!"#AA BC'(()( *+,>>@=L 0A B12P41(R <-S2'T8 ";?
!"#A. BC'(()( *+L>-,AL 0. B12P41(R <-S2'T8 ";?
!"#A= BC'(()( >+,>.>,> 0A B1'A'R1_ -S2'T8 9:0;
!"#A> BC'(()( >+<AAA> 0. B1'A'R1_ -S2'T8 9:0;
!"#A< BC'(()( >+,-=L=* 0A B1'A'R1_ -S2'T8 ";?
!"#A, BC'(()( >+<><@,= 0. B1'A'R1_ -S2'T8 ";?
!"#AL BC'(()( .+>.*.A@ 0A B1'A'R1_ <-S2'T8 9:0;
!"#A@ BC'(()( .+>@>@<> 0. B1'A'R1_ <-S2'T8 9:0;
!"#.A BC'(()( =+===>,. 0A B1'A'R1_ <-S2'T8 ";?
!"#.. BC'(()( =+@>-<L, 0. B1'A'R1_ <-S2'T8 ";?
!"#.> BC'(()( *+A--->* 0A ";? -S2'T8 ";?
!"#.* BC'(()( *+.-*>@* 0. ";? -S2'T8 ";?
!"#., BC'(()( >+L*-A.< 0A ";? <-S2'T8 ";?
!"#.L BC'(()( >+*-=L>> 0. ";? <-S2'T8 ";?
!"#=- BC'(()( >+<*>**. 0A B12P41(R A*-S2'T8 9:0;
!"#=A BC'(()( >+>LA,,< 0. B12P41(R A*-S2'T8 9:0;
!"#== BC'(()( >+L-.*=@ 0A B12P41(R A*-S2'T8 ";?
!"#=> BC'(()( >+*L=<A, 0. B12P41(R A*-S2'T8 ";?
!"#=* BC'(()( =+<-A=,= 0A B1'A'R1_ A*-S2'T8 9:0;
!"#=< BC'(()( =+<**=A< 0. B1'A'R1_ A*-S2'T8 9:0;
!"#=L BC'(()( .+<*@-@* 0A B1'A'R1_ A*-S2'T8 ";?
!"#=@ BC'(()( A+@-.-L 0. B1'A'R1_ A*-S2'T8 ";?
!"#>- BC'(()( =+,L=.A@ 0A ";? A*-S2'T8 ";?
!"#>. BC'(()( >+A>.->@ 0. ";? A*-S2'T8 ";?



 

!" #$%&'( )($*+,( -$'+( .(&'/!$M( )$M,/1 2/%( 2,($M%(3M
!"#A "BC'() *+,A-.LA 0A 1C2BPC4R *S2T89 :;0<
!"#- "BC'() *+,*.==- 0- 1C2BPC4R *S2T89 :;0<
!"#. "BC'() *+,*A,-> 0A 1C2BPC4R *S2T89 "<?
!"#= "BC'() *+,A@-*A 0- 1C2BPC4R *S2T89 "<?
!"#L "BC'() *+,*LA>= 0A 1C2BPC4R >*S2T89 :;0<
!"#, "BC'() *+,*>=*> 0- 1C2BPC4R >*S2T89 :;0<
!"#AA "BC'() *+,*@@=@ 0A 1C2BPC4R >*S2T89 "<?
!"#A- "BC'() *+,*LL=A 0- 1C2BPC4R >*S2T89 "<?
!"#A@ "BC'() *+LA@A,L 0A 1CTATRC_ *S2T89 :;0<
!"#A. "BC'() *+L*=>@L 0- 1CTATRC_ *S2T89 :;0<
!"#A> "BC'() *+L*.=>. 0A 1CTATRC_ *S2T89 "<?
!"#AC "BC'() *+LA.CAL 0- 1CTATRC_ *S2T89 "<?
!"#AL "BC'() *+=@A@. 0A 1CTATRC_ >*S2T89 :;0<
!"#A, "BC'() *+=@@,@ 0- 1CTATRC_ >*S2T89 :;0<
!"#-A "BC'() *+>LA>.@ 0A 1CTATRC_ >*S2T89 "<?
!"#-- "BC'() *+C=-==A 0- 1CTATRC_ >*S2T89 "<?
!"#-. "BC'() *+L@,.>> 0A "<? *S2T89 "<?
!"#-= "BC'() *+L.,*A. 0- "<? *S2T89 "<?
!"#-C "BC'() *+LA.C*@ 0A "<? >*S2T89 "<?
!"#-L "BC'() *+L*-, 0- "<? >*S2T89 "<?
!"#@* "BC'() *+LA>*.C 0A 1C2BPC4R A=*S2T89 :;0<
!"#@A "BC'() *+C,@@C, 0- 1C2BPC4R A=*S2T89 :;0<
!"#@@ "BC'() *+L*C*>- 0A 1C2BPC4R A=*S2T89 "<?
!"#@. "BC'() *+CC,L-C 0- 1C2BPC4R A=*S2T89 "<?
!"#@= "BC'() *+CC@L@ 0A 1CTATRC_ A=*S2T89 :;0<
!"#@> "BC'() *+C>.L=A 0- 1CTATRC_ A=*S2T89 :;0<
!"#@L "BC'() *+=>,*== 0A 1CTATRC_ A=*S2T89 "<?
!"#@, "BC'() *+.@-L@C 0- 1CTATRC_ A=*S2T89 "<?
!"#.* "BC'() *+C=A*,@ 0A "<? A=*S2T89 "<?
!"#.- "BC'() *+CC>C-. 0- "<? A=*S2T89 "<?


