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>0#4/?(     ACTIVATION OF INFLAMMATORY RESPONSE BY FUNGAL CELL WALL 
              COMPONENTS AND TOXINS
 
 
 @#*A$?( Sampsa Matikainen' 
 
 CC040%#0A1"?(Innate Immunity Research Group, Unit of Immunotoxicology, 
               Finnish Institute of Occupational Health, Helsinki, Finland 
(
 

!-glucans are naturally occurring polysaccharides that are the major cell wall 
components of fungi. Here we have characterized the global pattern of secreted 
proteins, or secretome, of human primary macrophages upon !-glucan stimulation 
using proteomic methods. We show that !-glucan stimulation of human 
macrophages activates robust secretion of different growth factors, chemokines, 
cytokines, and unconventionally secreted proteins. These included pro-
inflammatory cytokines IL-1! and IL-18 demonstrating that ! -glucans activate 
NLRP3 inflammasome in human macrophages. The inflammasome is a 
cytoplasmic multiprotein complex that controls secretion of IL-1! and IL-18 through 
activation of caspase-1.  Furthermore, !-glucans and trichothecene mycotoxins 
synergistically induced very high secretion of IL-1 and IL-18 demonstrating that 
fungal metabolites can be potent activators of inflammatory response. The 
mechanism of ! -glucan- and mycotoxin-induced inflammatory response is 
discussed.   
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>0+$&- Candida '.% Malassezia '() ()4'(%)% '& 7"88).&'$ 8+7("*)& '.% 4+6). ' 
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R0+& &)&&+". >+$$ 3"7#& ". -0) )=+%)8+"$"45 '.% 7$+.+7'$ =()&).-'-+". "3 %)(8'-"=05-)&? 

Malassezia '.% Candida ()$'-)% &Q+. +.3)7-+".&/ X+'4."&-+7 '==("'70)& '.% -()'-8).- 

4#+%)$+.)& >+$$ *) 4+6)./ 
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' =()6'$).7) "3 `<N`\ +. -0) ;"(%+7 7"#.-(+)& bN<`c/ R0) 8"&- =()6'$).- ='-0"4).& "3 

-0) .'+$ '() -0) %)(8'-"=05-)&? 8'+.$5 T. rubrum '.% T. mentagrophytes/ F'.%+%"&+& 

#.46+#&? Candida +.3)7-+". "3 -0) .'+$? 7"6)(& '==("W+8'-)$5 12\ "3 -0) 3#.4'$ .'+$ +.<
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'() 7".&+%)()% (+&Q&/ E6). -0"#40 -0) 7".%+-+". +& 7"88". 8'.5 %"7-"(& 3+.% +- %+33+7#$- 

-" +.-)(=()- -0) ()&#$-& "3 -0) 857"$"4+7'$ -)&-/ :. "(%)( -" '7Q.">$)%4) -0+& .))%? -0+& 

=()&).-'-+". >+$$ =("6+%) '. "6)(6+)> "3 -0) )=+%)8+"$"45? ' &0"(- '.% =('7-+7'$ +.-("<

%#7-+". -" -0) %+'4."&-+7 8)-0"%& '.% -0) +.-)(=()-'-+". "3 -0) ()&#$-& '& >)$$ '& '. #=<

%'-) ". -0) -()'-8).- "3 ".570"857"&+&/  

 

V)3)().7) L+&- 

 
N/  @)+QQ+$'? @/ d H-#**? H/ MNJJ[P R0) =()6'$).7) "3 ".570"857"&+& +. T+.$'.%/ Br. J. 

Dermatol. =TT? eJJ<f2`/ 

1/  Z)-(+.+? K/ M122OP K)0'.%$+.4 '6 5-$+4' 85Q"&)( < )=+%)8+"$"4+ "70 &8+--6g4'(/ Informat-
ion från Läkemedelverket U? NJ<1N/ 

`/  H6)]4''(%? E/ L/ d ;+$&&".? Y/ M122`P S.570"857"&+& +. X).8'(Q^ =()6'$).7) "3 3#.4'$ 
.'+$ +.3)7-+". +. 4).)('$ =('7-+7)/ Mycoses 8V? N`N<N`[/ 
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 !"#$%&#'()#*(+,--(.//#012(01(3/4"0150'(-%6(7897:;(7<==(

(

>0#4/?((    RAPID IDENTIFICATION OF YEAST SPECIES BY THE PCR- AND 

               MICROARRAY-BASED Prove-it™Sepsis ASSAY

 

 @#*A$"?(

I+--'Q"(=+ I..) I MNP? h##&)$' Z).- -+ : M1P? h"#Q+$'<hg0Qi$g Z+(QQ" M1P? _''(' !'(--+ H M1P? 
Z)-("# !+70')$ I M`P? a'.- _'.5' I MOP? !gQ+ !+..' ! @ MNP 

 

 CC040%#0A1"?(

MNP !"*+%+'4 L-%? T+. $'.%? M1P X+6+&+". "3 F$+.+7'$ !+7("*+"$"45? X)='(-8).- "3 K'7-)(+"$"<
45? @GHLIK? @)$&+.Q+ G.+6)(&+-5 @"&=+-'$? T+.$'.%? M`P @'88)(&8+-0 @"&=+-'$? :8=)(+'$ 
@)'$-07'() ;@H R (#&-? Gh? MOP X) ='(-8).- "3 F$+.+7'$ !+7("*+"$"45? G.+6)(&+-5 F"$$)4) 
L".%". @"&=+-'$& ;@H T"#.%'-+". R(#&-? Gh  

 

 !"#$%&#(#/F#?((

G%&52A@1H(

Z("6)<+-j H)=&+&? +& ' ('=+% ZFV< '.% 8+7("'(('5<*'&)% '&&'5 =$'-3"(8 >+-0 =("6). 

)W7)$$).- %+'4."&-+7 =)(3"(8'.7) 3"( 8"&- *'7-)(+'$ ='-0"4).& 7'#&+.4 &)=&+&/ U) 

0'6) )W-).%)% -0+& =$'-3"(8B& %+'4."&-+7 ('.4) -" +.7$#%) N` 5)'&- &=)7+)& '.% )6'$#<

'-)% +-& =)(3"(8'.7) '4'+.&- ' $'(4) .#8*)( "3 3#.4'$ +&"$'-)&/(

((

-%#/$0%4"(%1H(-/#*AH"(

N[J 7$'&&+7'$$5 &=)7+'-)% MGerm tube, growth on Corn Meal Tween 80, API 20 AUX and 

API 32C as well as molecular when all failed) !"#$#!%" &'$(%" #)*"%+,) -,., +,)+,/0 12, #)*3

"%+,) -,., !'"+'.,/ *$ 4%5*'.%'/ /,6+.*), %(%. -#+2 7,$#!#""#$ &*. 89 2 %,.*5#!%"": %+ 

;< => %$/ 5"#$/": +,)+,/ ')#$( +2, ?.*@,3#+A 4,7)#) %))%: %&+,. BCD ,6+.%!+,/ -#+2 %$ 

,%):EDF G5#*EH.#,'6I0 J.#(#$%" .*'+#$, #/,$+#&#!%+#*$) *& +2, !"#$#!%" )%K7",) -,., .,3

@,%",/ %&+,. +2, %$%":)#)0 

 

!"#$%&# 

L<L *'+ *& L<M )%K7",) :#,"/,/ % K#!.*%..%:35%),/ .,)'"+N %"" *& -2#!2 -,., !*..,!+O 9 

-,., $,(%+#@,0 12, K#!.*%..%: !*..,!+": #/,$+#&#,/ ;PQ %) Candida albicansN LMQ %) C.

glabrataN L8Q %) C. parapsilosisN MQ %) C. tropicalisN 8Q %) C. kruseiN ;Q %) 

C.guilliermondii %$/ LQ %) C.lusitaniae0 LR Q GLMSL<MI *& +2, *.(%$#)K 7%$," -,., !*.3

.,!+": %))#($,/ +* % 7%$3:,%)+ (.*'7N /,)#($,/ +* #/,$+#&: C. kefyrN C. haemuloniiN C.

norvegensisN C. dubliniensisN %$/ Saccharomyces cerevisiae0 Cryptococcus albidus, C. 

neoformans, Trichosporon asahii, T. mycotoxinivorans, T. mucoides, %$/ T. inkin -,., 

$*+ #/,$+#&#,/ 5: +2#) ):)+,K0 

 

'(#)$##(*+ 

T, 2%@, K*/#&#,/ %$/ ,6+,$/,/ +2, ?.*@,3#+ 4,7)#) %..%: 7"%+&*.K +* /,+,!+ %"K*)+ %"" 

!"#$#!%"": .,",@%$+ &'$(#0 D) 7.,@#*')": .,7*.+,/ &*. *@,. <P 5%!+,.#%" )7,!#,)N +2, %//#3

+#*$ *& .%7#/ %$/ %!!'.%+, :,%)+ #/,$+#&#!%+#*$ +* +2#) /#%($*)+#! 7"%+&*.K -#"" $*- %""*- 

&%)+,.N K*., ,@#/,$!,35%),/ !2*#!, *& %$+#&'$(%" %(,$+ %$/ 5,++,. 7%+#,$+ *'+!*K,)0 
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