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Materials and Methods

Strains
All strains used were maintained and handled as described previously(S1).  LGI:  daf-
16(mu86); LGII:  eat-2(ad1116); LGIII:  daf-2(e1370), daf-2(mu150); LGIV:  isp-
1(qm150);  CL2070: dvIs70 [pCL25 (hsp-16::gfp + pRF4)];  TJ356: zIs356 [Ex(daf-
16::gfp + rol-6)];  Q40-yfp:  Ex [unc-54p::Q40::yfp in pPD30.38 + PvuII];  CF1824:
muEx265 [pAL9 (hsf-1p::hsf-1 cDNA)+pPD97.93(myo-3p::gfp)], isolate 5-2;  CF1834:
muEx265 [pAL9 (hsf-1p::hsf-1 cDNA)+pPD97.93(myo-3p::gfp)], isolate 1-2;  CF1836:
muEx265 [pAL9 (hsf-1p::hsf-1 cDNA)+pPD97.93(myo-3p::gfp)], isolate 11-1.  The hsf-1
constructs were injected at 30ng/µl, together with myo-3::gfp (pPD97.93) at 100 ng/µl to
generate hsf-1 overexpressing strains.

RNA-interference (RNAi) experiments
HT115 bacteria transformed with RNAi vectors expressing dsRNA of the genes of
interest were grown at 37ºC in LB with 10 ug/mL tetracycline and 50 ug/mL
carbenicillin, then seeded onto NG-carbenicillin plates and supplemented with 100 uL
0.1M IPTG.  Eggs were added to plates and transferred to new plates every 3-7 days.

Life-span Analysis
Life-spans were conducted at 20°C as described previously (S2, S3).  At least 60 worms
were used for each experiment.  In all experiments, the pre-fertile period of adulthood
was used as t = 0 for life-span analysis.  Strains were grown at 20°C for at least two
generations before use in life-span analysis.  We used Statview 5.01 (SAS) software for
statistical analysis and to determine means and percentiles.  In all cases, P values were
calculated using the log-rank (Mantel-Cox) method (S4)

RT-PCR
For mRNA analysis, total RNA was isolated from approximately 5,000 worms and
cDNA was made from 4 µg of RNA using Superscript II RT; PCR experiments were
performed on 1x, 2.5x, and 10x dilutions of the cDNA.  20 to 30 rounds of PCR
experiments were carried out for each primer set at the conditions that had been
optimized to ensure that reactions were carried out in the linear range.  PCR products
were then visualized on an agarose gel stained with ethidium bromide.  Gels were
scanned and analyzed with NIH Image 1.63 software.

Primers used in this study:
hsf-1f: 5’-GCGGCTCCGTATAAGAATGCGACTAGGC-3’
hsf-1r: 5’-TTAAACCAAATTAGGATCCGATGGACTTGGAGTAC-3’
hsp-16.1f: 5’-GTCACTTTACCACTATTTCCGTCCAGCTCAACGTTC-3’
hsp-16.1r: 5’-CAACGGGCGCTTGCTGAATTGGAATAGATCTTCC-3’
hsp-12.6f: 5’-ATGATGAGCGTTCCAGTGATGGCTGACG-3’



hsp-12.6r: 5’-TTAATGCATTTTTCTTGCTTCAATGTGAAGAATTCC-3’
sip-1f: 5’-ATGTCTTCTCTCTGCCCATACACTGGCCG-3’
sip-1r: 5’-TTAGTGCTTTCCGGTGGTGGTGGTGCTGG-3’
hsp-16.49f: 5’-GCTCATGCTCCGTTCTCCATATTCTGATTCAAATGC-3’
hsp-16.49r: 5’-GCAACAAAATTGATCGGAATAGAACGTGATGAG-3’
hsp-70(F44E5.4)f: 5’-CGTTTCGAAGAACTGTGTGCTGATCTATTCCGG-3’
hsp-70(F44E5.4)r: 5’-TTAATCAACTTCCTCAACAGTAGGTCCTTGTGG-3’
aip-1f: 5’-GGCGGAGTTCCCAAATCTCGGAAAGCACTGTG-3’
aip-1r: 5’-GGTGCAGTTGGAATTGGAATTTCTTGTTTGATGC-3’
unc-33f: 5’-GCCAGTCGTGAACATACCAATCAAAATACTTGGTC-3’
unc-33r: 5’-GGCAGGTGGCTCCAGCAGTTTCTTCGTACGAACAG-3’
mtl-1f: 5’-ATGGCTTGCAAGTGTGACTGCAAAAACAAGC-3’
mtl-1r: 5’-TTAATGAGCCGCAGCAGTTCCCTGGTGTTGATGGG-3’
sod-3f: 5’-GCTGCAATCTACTGCTCGCACTGCTTCAAAGC-3’
sod-3r: 5’-GGCAAATCTCTCGCTGATATTCTTCCAGTTGGC-3’
act-1f: 5’-GTGTGACGACGAGGTTGCCGCTCTTGTTGTAGAC-3’
act-1r: 5’-GGTAAGGATCTTCATGAGGTAATCAGTAAGATCAC-3’



Fig. S1.  The level of HSF-1 influences (A) thermotolerance, and (B) paraquat resistance.

Blue line, survival of wild-type animals grown on control bacteria containing vector

alone; green line, animals grown on bacteria expressing hsf-1 dsRNA; red line, animals

carrying additional copies of hsf-1 (CF1824).  For the thermotolerance analysis, animals

were shifted to 35°C as 2-day old adults; for the oxidative stress analysis, synchronized

animals were exposed to 0.1M paraquat as 5 day-old adults.  (C) hsf-1 RNAi decreases

hsf-1 mRNA levels.  Shown is the RT-PCR analysis of hsf-1 mRNA levels in wild-type

(N2) (lanes 1-6), daf-2(e1370) (lanes 7-12), eat-2(ad1116) (lanes 13-18), and isp-

1(qm150) (lanes 19-24) animals grown on either control or hsf-1 RNAi bacteria.  RNA

was harvested on day 1 of adulthood.  act-1 (β-actin) mRNA levels were measured as a

control.  The lower panel shows the relative abundance of hsf-1 mRNA measured by RT-

PCR and normalized to act-1 levels.  The value was calculated relative to that of the N2

control sample.
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Fig. S2.  HSF-1 is not required for the nuclear localization of the DAF-16.  Fluorescence

micrographs of TJ356 animals, which carry an integrated daf-16::gfp array in a wild-type

background, grown on a) control (vector only) bacteria or b) bacteria expressing daf-2

dsRNA from the time of hatching.  Animals grown on bacteria expressing daf-2 dsRNA

were also transfered to bacteria expressing c) both daf-2 dsRNA and dcr-1 dsRNA [This

was a positive control to show that RNAi was effective under these conditions; dcr-1

RNAi inhibits the RNAi process (S5, S6).] or d) both daf-2 dsRNA and hsf-1 dsRNA 48

hours after hatching.  At least 10 animals with each treatment were analyzed as 3 day-old

adults.  Life-spans following each RNAi treatment were determined to confirm the

effectiveness of each treatments.  Animals transferred to [daf-2+dcr-1] RNAi bacteria

exhibited life-spans similar to control while animals transferred to [daf-2+hsf-1] RNAi

bacteria had short life-spans. Animals in b) and d) showed a similar nuclear pattern of

GFP as well as GFP intensity. DAF-16 nuclear localization was also observed when we

treated daf-2(-) animals containing an integrated daf-16::GFP protein fusion with hsf-

1(RNAi) (S7) (data not shown).
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Fig. S3.  DAF-16 is required for the expression of a subset of heat-shock response genes

following heat shock.  Pharyngeal GFP expression of CL2070 animals, which carry an

integrated hsp-16::gfp array, grown on a) control, b) daf-16, or c) daf-2 RNAi bacteria 90

min after shifting to 33°C.  Arrows point to the two pharyngeal bulbs; the posterior

fluorescence (to the right) is intestinal autofluorescence.
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