
 
HSPB1  -----------------------MTERRVPFSLLRGP--SWDPFRDWYPHSRLFDQAFGL 35 
HSPB8  -----------------------MADGQMPFSCHYPSRLRRDPFRDSPLSSRLLDDGFGM 37 
HSPB4  --------------------------MDVTIQHPWFKR-TLGPFY----PSRLFDQFFGE 29 
HSPB5  --------------------------MDIAIHHPWIRR-PFFPFHS---PSRLFDQFFGE 30 
HSPB6  ------------------------MEIPVPVQPSWLRR-ASAPLPGLSAPGRLFDQRFGE 35 
HSPB2  -----------------------MSGRSVPHAHPATAE------YEFANPSRLGEQRFGE 31 
HSPB3  -----------------------MAKIILRHLIEIPVR----------YQEEFEARGLED 27 
HSPB7  ------------------------MSHRTSSTFRAERSFHSSSSSSSSSTSSSASRALPA 36 
HSPB9  -----------------------MQRVGNTFSNE----------------SRVASRCPSV 21 
ODF1   MAALSCLLDSVRRDIKKVDRELRQLRCIDEFSTRCLCDLYMHPYCCCDLHPYPYCLCYSK 60 
                                                                             

HSPB1  PRLPEEWSQWLGGSSWPGYVRPLPPAAIESPAVAAPAYSRALSRQLSSGVSEIRHTAD-- 93 
HSPB8  DPFPDDLTASWPDWALPRLSSAWP-GTLRSGMVPRGPTATARFGVPAEGRTPPPFPGE-- 94 
HSPB4  GLFEYDLLPFLSSTISPYYR--QSLFRT----------------VLDSGISEVRSDRD-- 69 
HSPB5  HLLESDLFP-TSTSLSPFYLRPPSFLRAPS--------------WFDTGLSEMRLEKD-- 73 
HSPB6  GLLEAELAALCPTTLAPYYLRAPSVALP---------------------VAQVPTDPG-- 72 
HSPB2  GLLPEEILT--PTLYHGYYVRPRAAPAGEG---------------SRAGASELRLSEG-- 72 
HSPB3  CRLDHALYALPGPTIVDLRKTRAAQSPPVD----------------SAAETPPREGKS-- 69 
HSPB7  QDPPMEKALSMFSDDFGSFMRPHSEPLAFP--------------ARPGGAGNIKTLGD-- 80 
HSPB9  GLAERNRVATMPVRLLRDSP---------------------------AAQEDNDHARD-- 52 
ODF1   RSRSCGLCDLYPCCLCDYKLYCLRPSLRSLERKAIRAIEDEKRELAKLRRTTNRILASSC 120 
                                                                             

HSPB1  ---RWRVSLDVNHFAPDELTVKTKDGVVEITGKHEERQDEHGYISRCFTRKYT---LPPG 147 
HSPB8  ---PWKVCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQQEGGIVSKNFTKKIQ---LPAE 148 
HSPB4  ---KFVIFLDVKHFSPEDLTVKVQDDFVEIHGKHNERQDDHGYISREFHRRYR---LPSN 123 
HSPB5  ---RFSVNLDVKHFSPEELKVKVLGDVIEVHGKHEERQDEHGFISREFHRKYR---IPAD 127 
HSPB6  ---HFSVLLDVKHFSPEEIAVKVVGEHVEVHARHEERPDEHGFVAREFHRRYR---LPPG 126 
HSPB2  ---KFQAFLDVSHFTPDEVTVRTVDNLLEVSARHPQRLDRHGFVSREFCRTYV---LPAD 126 
HSPB3  ---HFQILLDVVQFLPEDIIIQTFEGWLLIKAQHGTRMDEHGFISRSFTRQYK---LPDG 123 
HSPB7  ---AYEFAVDVRDFSPEDIIVTTSNNHIEVR---AEKLAADGTVMNTFAHKCQ---LPED 131 
HSPB9  ---GFQMKLDAHGFAPEELVVQVDGQWLMVTGQQQLDVRDPERVSYRMSQKVHRKMLPSN 109 
ODF1   CSSNILGSVNVCGFEPDQVKVRVKDGKVCVSAERENRYDCLGSKKYSYMNICKEFSLPPC 180 
  
 

HSPB1  VDPTQVSSSLSPEGTLTVEAPMPKLATQSNEITIPVTFESRAQLGGPEAAKSDETAAK-- 205 
HSPB8  VDPVTVFASLSPEGLLIIEAPQVPPYSTFGES----SFNNELPQDSQEVTCT-------- 196 
HSPB4  VDQSALSCSLSADGMLTFCGPKIQTGLDATHAERAIPVSREEKP--TSAPSS-------- 173 
HSPB5  VDPLTITSSLSSDGVLTVNGPRKQ----VSGPERTIPITREEKPAVTAAPKK-------- 175 
HSPB6  VDPAAVTSALSPEGVLSI---------------QAAPASAQAPP--PAAAK--------- 160 
HSPB2  VDPWRVRAALSHDGILNLEAPRGGRHLDTEVNEVYISLLPAPPDPEEEEEAAIVEP---- 182 
HSPB3  VEIKDLSAVLCHDGILVVEVKD--------------PVGTK------------------- 150 
HSPB7  VDPTSVTSALREDGSLTIRARR-------------HPHTEHVQQTFRTEIKI-------- 170 
HSPB9  LSPTAMTCCLTPSGQLWVRGQCVALALPEAQTGPSPRLGSLGSKASNLTR---------- 159 
ODF1   VDEKDVTYSYGLGSCVKIESPCYPCTSPCSPCSPCSPCNPCSPCNPCSPYDPCNPCYPCG 240 
  

HSPB1  ---------- 
HSPB8  ---------- 
HSPB4  ---------- 
HSPB5  ---------- 
HSPB6  ---------- 
HSPB2  ---------- 
HSPB3  ---------- 
HSPB7  ---------- 
HSPB9  ---------- 
ODF1   SRFSCRKMIL 250 

Supplemental	 Figure	 1.	 Mul&ple	 sequence	
alignment	of	 the	 ten	human	 sHSPs,	with	 regions	
highlighted:	 NTR	 (blue),	 ACD	 (green),	 and	 CTR	
(red).	 Posi&ons	 mutated	 in	 one	 of	 the	 HSPB5	
variants	 studied	 here	 are	 highlighted	 in	 colored	
bold	font:	S19,	S45	and	S59	(red);	H104	and	R120	
(purple);	I159	and	I161	(magenta).	
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Supplemental	Figure	2.	Chaperone	ac5vity	of	HSPB5	and	HSPB5	mutants	with	
destabilized	 αLac	 by	 light	 scaDering.	 The	 aggrega&on	 of	 600	 µM	 αLac,	
destabilized	 by	 the	 addi&on	 of	 DTT	was	monitored	 by	 the	 increase	 in	 light	
scaaering	 at	 detected	 by	 OD360	 nm	 as	 a	 func&on	 of	 &me.	 The	 presence	 of	
either	 100	 µM	 HSPB5	 or	 100	 µM	 HSPB5	 mutants	 delays	 the	 onset	 of	
aggrega&on.	Duplicates	within	the	experiment	are	shown	for	each	condi&on	
presented	 in	 Figure	 2	 and	 are	 representa&ve	of	 2	 independent	 assays.	 The	
variability	 observed	 in	 the	 H104K	 curves	 is	 the	 largest	 observed	 across	 all	
assays	present.	
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Supplemental	 Figure	 3.	 A)	Comparison	 of	 intensi&es	 of	 the	 peak	 at	 0.860	 ppm	 in	 1D	
NMR	 spectra	 of	 isolated	 sHSPs	 at	 100µM	 sHSP	 and	 isolated	 400	µM	DTT-destabilized	
αLac	at	&me	0	min.	 sHSP	 intensi&es	are	presented	as	a	percentage	of	 the	 ini&al	αLac	
intensity	(IsHSP/IαLac	X	100).	B)	Reproducibility	of	NMR	1D	αLac	curves.	Normalized	peak	
intensi&es	 at	 0.860	 ppm	of	 400	 µM	DTT-destabilized	 αLac	measured	 as	 a	 func&on	 of	
&me	in	5	independent	experiments.	The	average	curve	for	the	5	experiments	is	ploaed	
and	 the	 variability	 in	 the	 curves	 is	 shown	 as	 +/-	 one	 standard	 devia&on	 for	 each	
&mepoint.	 The	 intensity	 is	 constant	 across	 the	first	 two	&mepoints	 (lag	phase)	where	
the	associa&on	with	sHSPs	was	es&mated.		
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Supplemental Figure 4. (left) SDS-PAGE gels of fractions collected from SEC analyses of sHSPs (100 μM) and 
mixtures with DTT-destabilized αlac (Figure 5, 7). 0.2 ml fractions were collected, starting at 13.2 mL and every 
other fraction was run on a gel, ending at 18.4 mL for each condition. Corresponding elution volumes are shown. 
(Right) SEC profiles of sHSP/Client mixtures (replicates for Figure 4). SEC elution profiles of HSPB5 and HSPB5 
mutants alone (red curves) and incubated with destabilized αLac for 30 minutes at 42 °C prior to SEC (black 
curves). A vertical line shown through all elution profiles denotes the peak elution volume of WT HSPB5 for 
reference. Gels and replicates of H104K SEC traces were not collected as this interaction has been previously 
reported in detail (Ref. 16).
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