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Bending and thrashing assays

To determine the body bend frequency, worms grown for
two generations on HT115 expressing the corresponding
RNA interference (RNAi) construct were transferred onto a
fresh nematode growth medium plate and video recorded for
the number of body bends performed in 2 min. A body bend
was defined as a change in the direction of the part of the
worm corresponding to the posterior bulb of the pharynx
along the y-axis, assuming that the worm is moving along the
x-axis (7). To determine the thrashing frequency, worms
grown for two generations on HT115 expressing the corre-
sponding RNAi were transferred to a 4 ll M9 drop in a glass-
slide. The worms were allowed to settle for 1 min after which
the thrashes were video recorded for 2 min. Videos were
captured using a SONY CCD camera (model DMK 31AU03)
with the ImagingSource software (Imaging Control). Micro-
soft Excel two-tail Student’s t-test was used to calculate the
p-values in the bending and thrashing assays.

Generation of polyclonal antibodies against DNJ-27

The synthetic peptides (NH2–) CKHPDRNTDDPNAHD
(–COOH) and (NH2–) CNWKALSEDWEPYNR (–COOH),
derived from the Caenorhabditis elegans DNJ-27 sequence were
conjugated to KLH and used to immunize rabbits (Biomedal).
After four immunizations, serum was collected and the
polyclonal antibodies were purified by affinity chromatog-
raphy using a mix of the two peptides.
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SUPPLEMENTARY FIG. S1. dnj-27 RNAi effectiveness
and its effect in a bending assay. (A) Effectiveness of dnj-27
RNAi measured as decrease of fluorescent signal (right panel)
in transgenic animals expressing the extrachromosomal ar-
ray vzEx60 [Pdnj-27::dnj-27::YFP::KDEL]. Note that the signal
in the intestine (arrows) is substantially decreased while in
the pharynx area (triangles) the effect is less accentuated.
Bar = 200 lm. (B) Quantification of the body bends associated
with forward movement in nematode growth medium plates
without food. The results are the average of two independent
experiments with 10 animals each. Error bars represent the
SEM. RNAi, RNA interference; SEM, standard error of the
mean.



SUPPLEMENTARY FIG. S2. Quantification and statistical analyses of (A) Ab, (B) a-syn and (C) Q40 worms western
blots. The quantification of the blots was performed with the ImageJ Software and the statistical analysis was implemented
using the Microsoft Excel Software. a-syn, alpha-synuclein; Ab, beta amyloid peptide.



SUPPLEMENTARY FIG. S3. Immunoblot analysis on DNJ-27 overexpressing strains. Immunoblot using polyclonal
antibodies against DNJ-27 in N2 wild type control and transgenic strains overexpressing DNJ-27 under the control of its own
promoter (A) and under the control of the myo-3 promoter (B). All lanes were loaded with total protein extract from 100 one-
day synchronized adults of the corresponding strain. The antibody clearly recognizes the DNJ-27 band about 78 kDa in the
transgenic strains, which is barely detectable in the wild type controls. Nonspecific bands at a lower size are used as loading
control in (A), while a-tubulin was used as loading control in (B).



SUPPLEMENTARY FIG. S4. Effect of overexpressing DNJ-27 on Ab, a-syn and Q40 worms grown on HT-115 bacteria.
(A) Progressive paralysis of CL2006, dvIs2 [Punc-54::Ab3-42::unc-54 3¢-UTR; rol-6 (su1006)] worms (�) and its derivative
transgenic strain VZ158 carrying the extrachromosomal array vzEx41 [Pdnj-27::dnj-27::dnj-27 3¢-UTR; Punc-122::GFP] (B)
grown on HT115 bacteria. The graph represents the average of three independent experiments and the error bars indicate the
SEM. (B) Impaired mobility of NL5901, pkIs2386 [Punc-54::a-syn::YFP::unc-54 3¢-UTR; unc-119 ( + )] worms (�) and its de-
rivative transgenic strain VZ303 carrying the extrachromosomal array vzEx107 [Pmyo-3::dnj-27 cDNA::unc-54 3¢-UTR; Ptrx-
3::mCherry] (B) grown on HT115 bacteria. The graph represents the average of three independent experiments and the error
bars indicate the SEM. (C) Impaired mobility of AM141, rmIs133 [Punc-54::Q40::YFP::unc-54 3¢-UTR] worms (�) and its
derivative transgenic strain VZ299 carrying the extrachromosomal array vzEx107 [Pmyo-3::dnj-27 cDNA::unc-54 3¢-UTR; Ptrx-
3::mCherry] (B) grown on HT115 bacteria. The graph represents the average of three independent experiments and the error
bars indicate the SEM. For statistical analyses, a two-way ANOVA test was performed in all cases. ANOVA, analysis of
variance.



SUPPLEMENTARY FIG. S5. Effect of overexpressing
human ERdj5 on the paralysis phenotype of Ab worms.
Progressive paralysis of CL2006 dvIs2 [Punc-54::Ab3-42::unc-
54 3¢-UTR; rol-6 (su1006)] worms (�) and its derivative
transgenic strain VZ317 carrying the extrachromosomal ar-
ray vzEx123 [Pmyo-3::ERdj5::unc-54 3¢-UTR; Punc-122::GFP]
(B) grown on OP50 bacteria. The graph represents the av-
erage of two independent experiments. The error bars indi-
cate the SEM. Two-way ANOVA was used for the statistical
analysis.



SUPPLEMENTARY FIG. S6. Thrashing assay of wild
type C. elegans subjected to RNAi of selected endoplasmic
reticulum genes. Quantification of the thrashing movements
in M9 liquid medium. The results are the average of two
independent experiments with 10 animals each. Error bars
represent the SEM. For statistical analyses, unpaired t-test
with two tail distribution was performed. (*p < 0.05 with re-
spect to RNAi control).



Supplementary Table S1. Strains Used in This Study

Strain name Genotype Reference/source

Basic strains
N2 Wild type, DR subclone of CB original (Tc1 pattern I) CGCa

dnj-27 GFP fusion strains
BC10640 dpy-5(e907) I; sEX10640 [rCesY47H9C.5(dnj-27)::GFP + pCeh361] CGC
VZ188 vzEx64 [pVZ34 (Pdnj-27::GFP::unc-54 3¢-UTR)] This study
VZ189 vzEx65 [pVZ34 (Pdnj-27::GFP::unc-54 3¢-UTR)] This study
VZ190 vzEx66 [pVZ34 (Pdnj-27::GFP::unc-54 3¢-UTR)] This study
VZ184 vzEx60 [pVZ378 (Pdnj-27::dnj-27::YFP::KDEL::unc-54 3¢-UTR)] This study

dnj-27 overexpression strains
VZ148 vzEx40 [pVZ325 (Pdnj-27::dnj-27::dnj-27 3¢-UTR); Punc-122::GFP] This study
VZ149 vzEx41 [pVZ325 (Pdnj-27::dnj-27::dnj-27 3¢-UTR); Punc-122::GFP] This study
VZ152 vzEx42 [pVZ325 (Pdnj-27::dnj-27::dnj-27 3¢-UTR); Punc-122::GFP] This study
VZ293 vzEx107 [pVZ451 (Pmyo-3::dnj-27 cDNA::unc-54 3¢-UTR); Ptrx-3::mCherry] This study
VZ294 vzEx108 [pVZ451 (Pmyo-3::dnj-27 cDNA::unc-54 3¢-UTR); Ptrx-3::mCherry] This study
VZ295 vzEx109 [pVZ451 (Pmyo-3::dnj-27 cDNA::unc-54 3¢-UTR); Ptrx-3::mCherry] This study

ER colocalization strainsb

VZ254 vzEx90 [pVZ448 (Pmyo-3::mCherry::tram-1)] This study
VZ255 vzEx91 [pVZ448 (Pmyo-3::mCherry::tram-1)] This study
VZ256 vzEx92 [pVZ448 (Pmyo-3::mCherry::tram-1)] This study

Ab-peptide strains
CL647 smg-1 (cc546ts) I; rrf-3 (pk1426) II; dvIs27 [pAF29 (Pmyo-3::Ab 3-42::let-858 3¢-UTR);

pRF4 (rol-6 (su1006))] X
This study

CL2006 dvIs2 [pCL12 (Punc-54::Ab 3-42::unc-54 3¢-UTR); pRF4 (rol-6 (su1006))] II (8)
VZ158 dvIs2 [pCL12 (Punc-54::Ab 3-42::unc-54 3¢-UTR) + pRF4 (rol-6 (su1006))] II; vzEx41

[pVZ325 (Pdnj-27::dnj-27::dnj-27 3¢-UTR); Punc-122::GFP]
This study

a-Synuclein strains
UA50 baIn13 [Punc-54::a-synuclein::GFP; Punc-54::tor-2] (6)
NL5901 unc-119 (ed3) III; pkIs2386 [Punc-54::a-synuclein::YFP::unc-54 3¢-UTR; unc-119( + )] IV (12)
VZ303 unc-119 (ed3) III; pkIs2386 [Punc-54::a-synuclein::YFP::unc-54 3¢-UTR; unc-119( + )] IV;

vzEx107 [pVZ451 (Pmyo-3::dnj-27 cDNA::unc-54 3¢-UTR); Ptrx-3::mCherry]
This study

UA44 baIn11 [Pdat-1::a-synuclein::unc-54 3¢-UTR; Pdat-1::GFP] (2)
VZ199 baIn11 [Pdat-1::a-synuclein::unc-54 3¢-UTR; Pdat-1::GFP]; vzEx41 [pVZ325 (Pdnj-27::dnj-

27::3¢-UTR dnj-27); Punc-122::GFP]
This study

polyQ strains
AM141 rmIs133 [Punc-54::Q40::YFP] X (9)
VZ299 rmIs133 [Punc-54::Q40::YFP] X; vzEx107[pVZ451(Pmyo-3::dnj-27 cDNA::unc-54 3¢-

UTR); Ptrx-3::mCherry]
This study

Endoplasmic reticulum UPR reporter strain
SJ4005 zcIs4 [Phsp-4::GFP] V (1)

Human ERdj5 derivative strains
VZ314 vzEx123 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-UTR); Punc-122::GFP] This study
VZ315 vzEx124 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-UTR); Punc-122::GFP] This study
VZ316 unc-119 (ed3) III; pkIs2386 [Punc-54::a-synuclein::YFP::unc-54 3¢-UTR; unc-119( + )] IV;

vzEx123 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-UTR); Punc-122::GFP]
This study

VZ317 dvIs2 [pCL12 (Punc-54::Ab 3-42::unc-54 3¢-UTR); pRF4 (rol-6 (su1006))] II; vzEx123
[pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-UTR); Punc-122::GFP]

This study

VZ336 vzEx131 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-UTR); Pmyo-2::mCherry] This study
VZ337 vzEx132 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-UTR); Pmyo-2::mCherry] This study
VZ338 vzEx133 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-UTR); Pmyo-2::mCherry] This study
VZ361 rmIs133 [Punc-54::Q40::YFP] X; vzEx131 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-

UTR); Pmyo-2::mCherry]
This study

VZ362 rmIs133 [Punc-54::Q40::YFP] X; vzEx132 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-
UTR); Pmyo-2::mCherry]

This study

VZ363 rmIs133 [Punc-54::Q40::YFP] X; vzEx133 [pVZ476 (Pmyo-3::hERdj5 cDNA::unc-54 3¢-
UTR); Pmyo-2::mCherry]

This study

Muscle cytoplasmic degradation strains
PD55 tra-3 (e1107) IV; ccIs55 [sup-7 (st5); Punc-54::unc-54::lacZ] V (13)
PJ1009 unc-51 (e369) V; ccIs55 [sup-7 (st5); Punc-54::unc-54::lacZ] V (10)
PJ1103 mpk-1 (n2521) III; cha-1(1182ts) IV; him-8 (e1489) V; ccIs55 [sup-7 (st5); Punc-54::unc-

54::lacZ] V
(11)

PJ1132 daf-18 (e1375) IV; ccIs55 [sup-7 (st5); Punc-54::unc-54::lacZ] V (10)
PJ1288 ced-3(n717) IV; ccIs55 [sup-7 (st5); Punc-54::unc-54::lacZ] V (3)

(continued)



Supplementary Table S1. (Continued)

Strain name Genotype Reference/source

CB5600 ccIs4251 [Pmyo-3::nuclearGFP::lacZ; Pmyo-3::mitoGFP] I; him-8 (e1489) IV (4)
PJ727 jIs01 [Pmyo-3::myo-3::GFP; rol-6 (su1006)]; ccIs55 [sup-7 (st5); Punc-54::unc-54::lacZ] V (5)

Mitochondrial fragmentation strains
PS6187 unc-119 (ed3) III; syEx1155 [Pmyo-3::tomm-20::mRFP::3xMyc; pPD#16b (unc-119 + )] Amir Sapir and

Paul Sternberg gift
VZ272 dvIs2 [pCL12 (Punc-54::Ab 3-42::unc-54 3¢-UTR); pRF4 (rol-6 (su1006))] II; syEx1155

[Pmyo-3::tomm-20::mRFP::3xMyc; pPD#16b (unc-119 + )]
This study

VZ418 unc-119 (ed3) III; pkIs2386 [Punc-54::a-synuclein::YFP::unc-54 3¢-UTR; unc-119( + )] IV;
syEx1155 [Pmyo-3::tomm-20::mRFP::3xMyc; pPD#16b (unc-119 + )]

This study

VZ421 rmIs133 [Punc-54::Q40::YFP] X; syEx1155 [Pmyo-3::tomm-20::mRFP::3xMyc; pPD#16b
(unc-119 + )]

This study

VZ430 pkIs2386 [Punc-54::a-synuclein::YFP, unc-119( + )] IV; syEx1155 [Pmyo-3::tomm-
20::mRFP::3xMyc; pPD#16b(unc-119 + )]; vzEx41 [pVZ325 (Pdnj-27::dnj-27::3¢-UTR
dnj-27); p225 (Punc-122::GFP)]

This study

VZ431 dvIs2 [pCL12 (Punc-54::Ab 3-42::unc-54 3¢-UTR); pRF4 (rol-6 (su1006))] II; syEx1155
[Pmyo-3::tomm-20::mRFP::3xMyc; pPD#16b(unc-119 + )]; vzEx41 [pVZ325 (Pdnj-
27::dnj-27::3¢-UTR dnj-27); p225 (Punc-122::GFP)]

This study

aCGC, Caenorhabditis Genetics Center (http://cbs.umn.edu/CGC/).
bThe strains VZ184 and VZ254 were crossed to generate strains of genotype: vzEx60 [pVZ378 (Pdnj-27::dnj-27::YFP::KDEL)]; vzEx90

[pVZ448 (Pmyo-3::mCherry::TRAM-1)]. However, this strain produced no viable double transgenic progeny. Therefore, we demonstrated
endoplasmic reticulum colocalization in the F1 double transgenic generation.

cDNA, complementary DNA; ER, endoplasmic reticulum; GFP, green fluorescent protein; polyQ, polyglutamine; UPR, unfolded protein
response; UTR, untranslated region; YFP, yellow fluorescent protein.



Supplementary Table S2. Effect of RNAi Downregulation of Caenorhabditis elegans Genes Encoding

for Thioredoxins (with the Conserved Active Site Sequence WCGPC) and Thioredoxin Reductases

on the Paralysis of Ab Worms and the Aggregation of a-syn::GFP

Gene name Gene sequence designation Ab dependent paralysis (CL647) a-syn::GFP aggregation (UA50)

trxr-1 C06G3.7 Increases paralysis No effect
trxr-2 ZK637.10 Increases paralysis No effect
trx-1 B0228.5 Decreases paralysis No effect
trx-2 B0024.9 No effect No effect
trx-3 M01H9.1 Increases paralysis No effect
trx-4 Y44E3A.3 No effect No effect
trx-5 K02H11.6 No effect No effect
txl Y54E10A.3 No effect No effect
dnj-27 Y47H9C.5 Increases paralysis Increases aggregation

a-syn, alpha-synuclein; Ab, beta amyloid peptide; RNAi, RNA interference.


