
SUPPORTING ONLINE MATERIALS

Materials and methods:

Strains

The strains we analyzed were:  wild-type N2, daf-2(e1370), daf-2(mu150) (a point 

mutation affecting the extracellular domain; D. Gems, pers. comm.) , daf-16(mu86), isp-

1(qm150), eat-2(ad1116), clk-1(qm30), ced-3(n1286), ced-4(n1162), gld-1(q485), gld-

1(op236),  cep-1(gk138), hus-1(op241), mrt-2(e2663), clk-2(mn159), and unc-119::GFP, 

daf-2(e1370); unc-119::GFP.

RNA Interference

RNAi was performed by feeding as described (S1).  Each RNAi clone was grown 

overnight at 37°C in LB plus 10 μg/ml tetracycline and 100 μg/ml carbenicillin, then 

seeded onto NG-carbenicillin plates containing 100 μl 0.1 M IPTG. Worms were exposed 

to RNAi bacteria from hatching. 

Lifespan analysis

Lifespan assays were performed as described previously (S2).  Animals were picked as 

synchronized L4 larvae at t=0. Animals that crawled off the plate, displayed extruded internal

organs, or died from internally hatched progeny were censored and incorporated into the 

statistical analysis as described (S3). Worms were transferred away from their progeny to new 

plates every other day until the end of the reproductive period.  All experiments were performed 

at 20°C with exception of experiments (and controls) involving daf-2(mu150), in which animals 

were raised at 20°C and then switched to 25°C at the L4 molt in order to obtain maximal lifespan 

extension.  Data was analyzed and lifespan curves were generated using Statview 4.5 (SAS) 

software and P-values were calculated using the Mantel-Cox log rank test. Each lifespan 

experiment was repeated at least two times, and many experiments involving RNAi were also 

carried out using mutants. All of our lifespan data is presented in the supplementary tables.



Fluorescent Microscopy

Gonads were dissected, fixed, and stained with DAPI as described (S4).  For 

antibody staining, dissected gonads were fixed with 3% formaldehyde for 10 minutes. 

Antibody incubations and washes were performed as described (S5). Anti-

phosphohistone H3 antibody (Upstate Biotechnology) was used at a 1:400 dilution to 

visualize mitotic germ cells.  SYTO12 staining was performed as described (S6).  For 

DAPI staining, total germ cell estimates were made by counting 100 nuclei sections, and 

multiplying by the number of sections in the gonad arm.  For quantification of SYTO12 

and anti-phosphohistone H3 stained animals, at least three separate experiments were 

combined to generate averages.  To visualize neurons, the neuronal reporter unc-

119::GFP was used.  Images were captured using a Zeiss Axioplan.  Images were rotated 

as appropriate using Adobe Photoshop 7.0.

Progeny Assay

To determine the average brood size, animals were picked at the L4 stage and 

placed on individual plates and were kept at 25ºC [daf-2(mu150)] or 20°C [daf-

2(e1370)]. Every 8-12 hours, adults were transferred to new plates and developed 

progeny were counted approximately two days later.  Averages were made for ~20 

worms per genotype.  

Supporting Figures:

Fig. S1

daf-2 acts during adulthood to affect apoptosis in wild type.

Wild-type animals were grown on bacteria expressing daf-2 dsRNA from hatching or 

from the first day of adulthood. For statistical analysis, see Table S1.

Fig. S2



glp-1(ar202) mutants have fewer germ cells in the presence of daf-2 RNAi.  

Animals grown at 25°C were stained at day 1 of adulthood with the DNA-intercalating 

dye DAPI.  (A) glp-1(ar202).  (B) daf-2(RNAi) glp-1(ar202).  Scale bars, 20 m.  For 

germ cell estimates and statistical analysis, see Table S6.

Fig. S3

daf-2(e1370) [but not daf-2(mu150)] mutations extend the lifespan of gld-1(-) animals 

slightly even in the absence of daf-16. 

In each graph, experimental and control animals were grown in parallel. (A) The effect of 

the daf-2(e1370) mutation on the gld-1(-) mutant lifespan was partially daf-16-

independent, since e1370 extended the lifespan of a gld-1 daf-16(null) mutant (P <.0001). 

(B) The effect of daf-2(mu150) on the lifespan of gld-1 mutants was entirely daf-16-

dependent (25ºC). For statistical data, see Table S5.

Fig. S4

Eliminating cell death does not change the lifespan of gld-1(RNAi); isp-1 or gld-

1(RNAi); eat-2 animals. 

The lifespan of (A) gld-1(RNAi); isp-1(qm150),  or (B) gld-1(RNAi); eat-2(ad1116)

animals were not affected by the ced-3(n1286) mutation.  (P=.82, P= .95) Dotted lines, 

mean lifespan of animals treated with gld-1 RNAi.   Statistics are shown in Table S2.

Fig.S5

Suppression of the Gld-1 phenotype by daf-2(e1370) is not caused by increased 

trans-differentiation of germ cells.

gld-1 mutations were recently reported to produce low levels of germ-cell trans-

differentiation into somatic cells. This effect was greatly enhanced by mex-3 mutations 

(S7).  We asked whether daf-2 mutations also enhanced trans-differentiation, and found 

that they did not.  (A) Light micrographs of germ cells of day-1 adults at high 

magnification.  (B) DAPI staining of germ cells in day-1 adults at high magnification.  



(C) Representative light micrographs of day-1 adults.  (D) Quantification of neuronal 

differentiation in day 1.5 adult gonads. Neurons were identified using an unc-119::GFP

transgene.  ~20 worms were analyzed for each genotype.  (E) Representative mex-3 gld-1

gonad showing apparent neurons.

Fig.S6

daf-16 is required for ced-3(n1286) to affect the lifespan of gld-1; daf-2 mutants. 

The lifespan of gld-1(RNAi) daf-16(mu86); daf-2(e1370) mutants is not affected by ced-

3(n1286) (P =.75).  Additional statistics are shown in Table S2.

Supporting Tables.
These tables report all repetitions of each experiment described in the text.

Table S1: Inhibiting the insulin/IGF-1 pathway, but not mitochondrial function or food 
intake, increase germ cell death in gld-1(-) and wild-type animals.

Genotype/treatment No. SYTO12 
positive cells 
± s.e

n P

N2 2.0 ± 0.2
(1.9 ± 0.5)
(1.9 ± 0.4)
(2.1 ± 0.5)
(2.2 ± 0.4)

94
(24)
(27)
(14)
(29)

gld-1(q485) 0.0 ± 0.0
(0.0 ± 0.0)
(0.0 ± 0.0)
(0.0 ± 0.0)

47
(24)
(11)
(12)

gld-1(q485); daf-2(e1370) 1.2 ± 0.1
(1.1 ± 0.3)
(1.0 ± 0.2)
(1.6 ± 0.3)

77
(21)
(34)
(22)

<.0001

N2, 25°C 1.8 ± 0.2
(1.6 ± 0.4)
(1.7 ± 0.3)
(1.8 ± 0.4)

96
(24)
(23)
(30)



(2.1 ± 0.4) (19)
gld-1(q485), 25°C 0.0 ± 0.0

(0.0 ± 0.0)
(0.0 ± 0.0)
(0.0 ± 0.0)

30
(12)
(8)
(10)

gld-1(q485); daf-2(mu150), 25°C 0.9 ± 0.1
(0.5 ± 0.1)
(0.8 ± 0.2)
(0.9 ± 0.2)

80
(20)
(37)
(33)

<.0001

gld-1(RNAi) 0.6 ± 0.2
(0.7 ± 0.2)
(0.7 ± 0.3)
(0.4 ± 0.2)

59
(21)
(27)
(11)

gld-1(RNAi); daf-2(e1370) 2.4 ± 0.3
(2.2 ± 0.5)
(2.1 ± 0.7)
(2.2 ± 0.6)
(3.2 ± 0.7)

100
(28)
(19)
(31)
(22)

<.0001

gld-1(RNAi); daf-2(e1370); ced-
3(n1286)

0.0 ± 0.0
(0.0 ± 0.0)
(0.0 ± 0.0)
(0.0 ± 0.0)

34
(10)
(12)
(8)

gld-1(RNAi) daf-16(mu86); daf-
2(e1370)

0.9 ± 0.1
(1.4 ± 0.3)
(1.0 ± 0.3)
(0.6 ± 0.2)
(0.6 ± 0.3)

130
(48)
(20)
(25)
(37)

.107

gld-1(RNAi), 25°C 0.1 ± 0.0
(0.1 ± 0.1)
(0.1 ± 0.1)
(0.1 ± 0.1)

82
(25)
(37)
(20)

gld-1(RNAi); daf-2(mu150), 25°C 0.6 ± 0.1
(1.4 ± 0.3)
(0.1 ± 0.0)
(0.8 ± 0.2)
(0.6 ± 0.2)

112
(22)
(35)
(19)
(36)

<.0001

gld-1(RNAi) daf-16(mu86); daf-
2(mu150), 25°C

0.1 ± 0.1
(0.1 ± 0.1)
(0.3 ± 0.2)
(0.1 ± 0.1)
(0.1 ± 0.1)

66
(18)
(12)
(22)
(14)

.473

gld-1(RNAi) 1.0 ± 0.2
(1.0 ± 0.3)
(1.2 ± 0.3)

54
(17)
(14)



(0.5 ± 0.4)
(1.3 ± 0.4)

(13)
(10)

gld-1(RNAi) cep-1(gk138) 1.0 ± 0.1
(1.2 ± 0.2)
(0.7 ± 0.2)
(0.7 ± 0.2)
(1.2 ± 0.4)

86
(21)
(30)
(23)
(12)

0.96

gld-1(RNAi); daf-2(e1370) 2.0 ± 0.2
(0.9 ± 0.2)
(2.4 ± 0.4
(2.4 ± 0.2)
(2.4 ± 0.6)

64
(16)
(15)
(33)
(10)

<.0
001

gld-1(RNAi) cep-1(gk138); daf-
2(e1370)

0.8 ± 0.2
(0.8 ± 0.2)
(0.6 ± 0.4
(1.2 ± 0.7)
(0.6 ± 0.7)

41
(16)
(9)
(9)
(7)

0.53

gld-1(RNAi); eat-2(ad1116) 0.5 ± 0.1
(0.7 ± 0.3)
(0.4 ± 0.1)
(0.4 ± 0.2)
(0.5 ± 0.2)

100
(17)
(36)
(15)
(32)

.51

gld-1(RNAi); isp-1(qm150) 0.4 ± 0.1
(0.3 ± 0.2)
(0.5 ± 0.4)
(0.4 ± 0.2)

42
(17)
(10)
(15)

.18

gld-1(RNAi); clk-1(qm30) 0.3 ± 0.1
(0.2 ± 0.1)
(0.3 ± 0.2)
(0.4 ± 0.3)

42
(18)
(13)
(11)

.06

glp-1(ar202) 0.5 ± 0.1
(0.3 ± 0.1)
(0.5 ± 0.2)
(0.6 ± 0.2)

170
(41)
(82)
(46)

daf-2(RNAi) glp-1(ar202) 0.7 ± 0.1
(0.8 ± 0.2)
(0.6 ± 0.1)
(0.6 ± 0.2)

114
(29)
(60)
(27)

0.2

N2 2.0 ± 0.2
(1.9 ± 0.5)
(1.9 ± 0.4)
(2.1 ± 0.5)
(2.2 ± 0.4)

94
(24)
(27)
(14)
(29)

daf-2(e1370) 4.4 ± 0.2 97 <.000



(5.7 ± 0.4)
(4.0 ± 0.5)
(3.7 ± 0.4)
(4.6 ± 0.5)

(24)
(24)
(28)
(21)

1

daf-16(mu86); daf-2(e1370) 2.2 ± 0.2
(2.6 ± 0.5)
(2.8 ± 0.4)
(1.6 ± 0.4)
(1.6 ± 0.4)

97
(23)
(25)
(22)
(27)

0.66

daf-16(mu86) 1.7 ± 0.2
(2.0 ± 0.5)
(1.4 ± 0.3)
(1.9 ± 0.3)
(1.3 ± 0.3)

97
(22)
(26)
(32)
(16)

0.24

eat-2(ad1116) 2.3 ± 0.3
(2.9 ± 0.7)
(2.2 ± 0.4)
(1.8 ± 0.5)

39
(11)
(16)
(12)

0.47

isp-1(qm150) 1.7 ± 0.2
(1.2 ± 0.3)
(1.8 ± 0.4)
(1.8 ± 0.4)
(1.9 ± 0.4)

82
(22)
(12)
(23)
(25)

0.22

clk-1(qm30) 1.6 ± 0.2
(1.1 ± 0.3)
(1.5 ± 0.4)
(1.8 ± 0.5)
(2.2 ± 0.5)

66
(22)
(12)
(16)
(16)

0.18

ced-3(n1286) 0.0 ± 0.0
(0.0 ± 0.0)
(0.0 ± 0.0)
(0.0 ± 0.0)

41
(10)
(12)
(19)

N2, 25°C 1.8 ± 0.2
(1.6 ± 0.4)
(1.7 ± 0.3)
(1.8 ± 0.4)
(2.1 ± 0.4)

96
(24)
(23)
(30)
(19)

daf-2(mu150), 25°C 3.6 ± 0.2
(3.2 ± 0.5)
(3.3 ± 0.4)
(4.0 ± 0.5)
(3.9 ± 0.4)

96
(24)
(30)
(21)
(21)

<.0001

daf-16(mu86); daf-2(mu150), 25°C 1.7 ± 0.2
(1.7 ± 0.4)

96
(24)

0.71



(1.6 ± 0.3)
(1.3 ± 0.4)
(2.3 ± 0.4)

(40)
(11)
(21)

daf-16(mu86), 25°C 1.5 ± 0.3
(1.9 ± 0.6)
(1.5 ± 0.6)
(1.3 ± 0.7)
(1.2 ± 0.6)

52
(14)
(10)
(11)
(17)

0.39

N2 1.2 ± 0.2
(1.2 ± 0.3)
(1.3 ± 0.3)
(1.3 ± 0.2)

52
(27)
(14)
(11)

daf-2(RNAi) (from hatching) 3.2 ± 0.2
(3.4 ± 0.4)
(3.3 ± 0.3)
(2.8 ± 0.2)

40
(15)
(16)
(9)

<.0001

daf-2(RNAi) (adult-only) 3.1 ± 0.2
(3.3 ± 0.5)
(3.2 ± 0.2)
(2.9 ± 0.2)

46
(14)
(17)
(15)

<.0001

N2 1.7 ± 0.2
(1.4 ± 0.4)
(1.6 ± 0.3)
(2.0 ± 0.3)
(2.1 ± 0.6)

88
(21)
(30)
(23)
(14)

cep-1(gk138) 1.6 ± 0.2
(1.1 ± 0.3)
(1.7 ± 0.3)
(1.7 ± 0.3)
(1.7 ± 0.5)

88
(18)
(33)
(23)
(14)

0.50

daf-2(e1370) 3.9 ± 0.3
(3.3 ± 0.7)
(2.2 ± 0.5)
(4.5 ± 0.7)
(3.9 ± 0.6)

60
(11)
(20)
(14)
(15)

<.0001

cep-1(gk138); daf-2(e1370) 1.9 ± 0.2
(1.7 ± 0.4)
(2.1 ± 0.4)
(1.7 ± 0.3)
(1.9 ± 0.4)

91
(21)
(30)
(23)
(17)

0.59

N2 1.5 ± 0.2
(1.7 ± 0.2)
(1.4 ± 0.3)
(1.1 ± 0.4)

50
(25)
(16)
(9)



daf-2(RNAi) 3.5 ± 0.3
(3.3 ± 0.5)
(3.6 ± 0.5)
(3.6 ± 0.6)

58
(23)
(20)
(15)

<.0001

hus-1(op241) 2.0 ± 0.3
(2.3 ± 0.6)
(1.7 ± 0.7)
(2.2 ± 0.5)

61
(25)
(16)
(20)

hus-1(op241); daf-2(RNAi) 1.6 ± 0.2
(1.3 ± 0.3)
(1.6 ± 0.3)
(1.4 ± 0.3)

59
(24)
(14)
(21)

0.17

mrt-2(e2663) 1.7 ± 0.3
(1.7 ± 0.5)
(1.9 ± 0.5)
(1.8 ± 0.5)

30
(10)
(10)
(10)

daf-2(RNAi) mrt-2(e2663) 1.5 ± 0.2
(1.3 ± 0.5)
(1.4 ± 0.4)
(1.9 ± 0.4)

36
(9)
(14)
(13)

0.36

clk-2(mn159) 2.0 ± 0.4
(2.2 ± 0.6)
(2.2± 0.4)
(1.4 ± 0.6)

40
(18)
(9)
(13)

daf-2(RNAi) clk-2(mn159) 2.0 ± 0.3
(1.9 ± 0.4)
(2.5± 0.6)
(1.7 ± 0.6)

41
(19)
(10)
(12)

0.76

0 Gy
N2 0.9 ± 0.1

(1.0 ± 0.2)
(0.9 ± 0.2)

44
(22)
(22)

daf-16(mu86) 1.2 ± 0.2
(1.1 ± 0.2)
(1.3 ± 0.3)

43
(20)
(23)

daf-2(e1370) 3.0 ± 0.3
(2.9 ± 0.4)
(3.1± 0.4)

38
(18)
(20)

60 Gy
N2 4.6 ± 0.5

(4.6 ± 0.4)
(4.6 ± 0.7)

38
(14)
(24)

daf-16(mu86) 1.4 ± 0.2
(1.4 ± 0.3)

49
(22)



(1.4 ± 0.3) (27)
daf-2(e1370) 4.4 ± 0.3

(4.1 ± 0.5)
(4.8 ± 0.4)

36
(16)
(20)

120 Gy
N2 5.7 ± 0.3

(5.3 ± 0.5)
(6.2 ± 0.4)

42
(20)
(22)

daf-16(mu86) 1.9 ± 0.3
(2.1 ± 0.3)
(1.8 ± 0.4)

36
(17)
(19)

daf-2(e1370) 6.3 ± 0.5
(6.2 ± 0.5)
(6.4 ± 0.6)

32
(15)
(17)

*Total averages are shown in bold, individual experiments are listed below each average 
in parenthesis.

Table S2: The tumor-suppressive effects of inhibiting the insulin/IGF-1 pathway, but not 
mitochondrial function or feeding, are dependent on ced-3 and cep-1.   

Genotype/treatment Mean 
Lifespan ± 
s.e.m (days)

No. died/ 
total no. 
animals

P    

N2, vector 16.6 ± 0.7
(17.4 ± 0.4)

42/75
(54/67)

gld-1(RNAi) 10.9 ± 0.6
(12.7 ± 0.3)

36/75
(45/70)

<.0001
(<.0001)

ced-3(n1286), vector 16.7 ± 0.6
(16.9 ± 0.6)

50/70
(35/58)

gld-1(RNAi); ced-3(n1286) 11.2 ± 0.2
(12.6 ± 0.3)

52/70
(51/70)

<.0001
(<.0001)

daf-2(e1370), vector 35.2 ± 1.0
(31.4 ± 2.3)

38/70
(32/47)

gld-1(RNAi); daf-2(e1370) 33.3 ± 1.0
(30.0 ± 0.9)

39/70
(77/90)

.08
(.104)

daf-2(e1370); ced-3(n1286),
vector

34.3 ± 0.8
(35.8 ± 0.9)

36/70
(36/57)

gld-1(RNAi); daf-2(e1370); ced-
3(n1286)

27.1 ± 1.0
(28.8 ± 1.1)

38/70
(34/58)

<.0001
(<.0001)

daf-2(e1370), vector  38.5 ±  1.5
(31.4 ± 2.3)

28/67
(32/47)

gld-1(RNAi); daf-2(e1370) 36.7 ± 1.5 
(30.0 ± 0.9)

35/75
(77/90)

.32
(.104)

daf-2(e1370); ced-4(n1162),  34.4 ± 1.3 35/75



vector (35.5 ± 2.3) (31/51)
gld-1(RNAi); daf-2(e1370); ced-
4(n1162)

 25.6 ± 1.0
(23.8 ± 1.0)

48/75
(30/50)

<.0001 
(<.0001)

daf-2(mu150); vector, 25°C 25.8 ± 0.9
(25.0 ± 1.0)
(21.4 ± 0.7)

40/75
(35/62)
(44/70)

gld-1(RNAi); daf-2(mu150), 25°C 24.4 ± 1.1
(24.5 ± 1.0)
(18.7 ± 0.8)

34/75
(37/77)
(30/69)

.31
(.98)
(.004)

daf-2(mu150); ced-3(n1286), 
vector, 25°C

25.5 ± 1.1
(31.2 ± 1.1)
(32.5 ± 1.1)

36/75
(37/75)
(30/70)

gld-1(RNAi); daf-2(mu150); ced-
3(n1286), 25°C

19.4 ± 0.7
(22.2 ± 1.0)
(19.9 ± 1.1)

48/75
(35/75)
(42/72)

<.0001
(<.0001)
(<.0001)

daf-2(e1370), vector  31.7 ±  1.2
(31.1 ± 2.2)

19/85
(21/73)

gld-1(RNAi); daf-2(e1370) 29.3 ± 2.1
(31.0 ± 1.0)

47/90
(36/72)

.44
(.94)

cep-1(gk138); daf-2(e1370), 
vector

 30.0 ± 1.1
(29.4 ± 2.7)

75/120
(13/70)

gld-1(RNAi) cep-1(gk138);  daf-
2(e1370)

 22.6 ± 0.8
(24.6 ± 1.3)

54/120
(47/70)

<.0001 
(.03)

isp-1(qm150), vector 27.7 ± 1.2
(25.2 ± 0.8)

34/75
(61/95)

ced-3(n1286) isp-1(qm150),
vector

26.3 ± 1.1
(24.8 ± 0.8)

35/70
(60/94)

.30
(.80)

gld-1(RNAi); isp-1(qm150) 19.6 ± 0.7 
(19.3 ± 0.4)

39/75
(69/101)

gld-1(RNAi); ced-3(n1286) isp-
1(qm150)

19.4 ± 0.7
(19.0 ± 0.6)

46/75
(60/94)

.82
(.86)

eat-2(ad1116); vector 22.3 ± 0.7
(27.1 ± 1.0)

57/74
(36/75)

eat-2(ad1116); ced-3(n1286),
vector

22.5 ± 0.9
(24.0 ± 0.8)

52/75
(51/70)

.95
(.02)

gld-1(RNAi); eat-2(ad1116) 13.6 ± 0.3
(13.9 ± 0.5)

68/82
(48/75)

gld-1(RNAi); eat-2(ad1116); ced-
3(n1286)

14.0 ± 0.3
(12.8 ± 0.3)

55/75
(62/75)

.55
(.02)

daf-16(mu86); daf-2(e1370), 
vector

14.4 ± 0.4
(13.1 ± 0.6)

47/76
(39/65)

daf-16(mu86); daf-2(e1370); ced-
3(n1286), vector

14.9 ± 0.3
(14.1 ± 0.5)

52/81
(46/70)

.33
(.12)

gld-1(RNAi) daf-16(mu86); daf- 12.7 ± 0.4 39/75



2(e1370) (12.0 ± 0.5) (24/74)
gld-1(RNAi) daf-16(mu86); daf-
2(e1370); ced-3(n1286)

12.9 ± 0.4
(11.8 ± 0.3)

42/74
(44/70)

.75
(.64)

*Additional repeats for each lifespan are listed in parentheses.
*All P-values compare genotype of corresponding row to that of the row immediately 
above.

Table S3: Longevity mutations reduce the number of M-phase germ cells in a gld-1(-)
but not a wild-type background.  

Genotype/treatment No. H3 
positive cells ± 
s.e

n P

gld-1(q485) 47.0 ± 2.6
(52.2 ± 9.7)
(40.5 ± 3.3)
(48.5 ± 3.4)
(46.3 ± 2.8)

27
(6)
(7)
(10)
(4)

gld-1(q485); daf-2(e1370) 18.9 ± 1.8
(17.7 ± 2.6)
(18.7 ± 3.6)
(21.2 ± 4.0)

28
(15)
(5)
(8)

<.0001

gld-1(q485) daf-16(RNAi) 60.8 ± 2.5
(57.3 ± 5.9)
(64.4 ± 3.4)
(62.6 ± 4.8)

27
(7)
(13)
(7)

gld-1(q485) daf-16(RNAi); daf-
2(e1370)

40.9 ± 1.9
(39.6 ± 3.1)
(45.5 ± 4.9)
(34.0 ± 3.2)
(45.6 ± 3.9)

43
(15)
(5)
(11)
(12)

<.0001

gld-1(q485), 25°C 55.8 ± 3.0
(58.9 ± 4.9)
(55.1 ± 5.0)
(50.8 ± 5.8)

28
(14)
(7)
(7)

gld-1(q485); daf-2(mu150), 
25°C

24.7 ± 1.7
(24.4 ± 3.2)
(22.2 ± 2.1)
(27.5 ± 3.2)

30
(10)
(10)
(10)

<.0001

gld-1(q485) daf-16(RNAi), 25°C 62.7 ± 2.7
(67.6 ± 4.5)
(62.5 ± 6.2)
(54.4 ± 3.7)
(55.3 ± 6.0)

28
(15)
(5)
(4)
(4)



gld-1(q485) daf-16(RNAi); daf-
2(mu150), 25°C

62.3 ± 2.6
(67.6 ± 3.8)
(60.2 ± 5.7)
(52.4 ± 4.3)
(68.0 ± 5.3)

40
(12)
(11)
(8)
(9)

.90

gld-1(RNAi) 25.2 ± 1.3
(26.1 ± 4.3)
(22.5 ± 1.4)
(26.2 ± 2.2)
(24.9 ± 2.2)
(27.1 ± 3.7)

65
(14)
(12)
(14)
(15)
(10)

gld-1(RNAi); daf-2(e1370); ced-
3(n1286)

13.5 ± 1.0
(13.6 ± 2.6)
(13.3 ± 1.9)
(12.3 ± 2.4)
(14.0 ± 2.7)
(13.5 ± 2.7)

68
(10)
(15)
(14)
(12)
(17)

<.0001

gld-1(RNAi) daf-16(mu86); daf-
2(e1370); ced-3(n1286)

19.5 ± 1.2
(20.6 ± 2.4)
(14.1 ± 2.4)
(20.7 ± 2.2)
(21.2 ± 2.1)
(22.5 ± 2.5)

65
(10)
(15)
(14)
(12)
(19)

gld-1(RNAi) daf-16(mu86) 27.0 ± 1.5
(32.2 ± 3.8)
(30.7 ± 4.5)
(24.0 ± 2.4)
(24.7 ± 1.5)
(27.2 ± 1.6)

65
(15)
(11)
(13)
(13)
(13)

<.0001

gld-1(RNAi) 26.4 ± 1.3
(25.9 ± 2.3)
(27.6  ± 2.2)
(25.4± 2.4)

36
(11)
(14)
(13)

gld-1(RNAi) cep-1(gk138) 24.0 ± 1.4
(26.6 ± 2.7)
(20.2 ± 3.5)
(23.9 ± 3.3)

42
(17)
(11)
(14)

gld-1(RNAi); daf-2(e1370) 16.2  ± 1.5
(16.0 ± 2.2)
(14.4 ± 1.9)
(17.5 ± 2.0)

56
(27)
(11)
(18)

gld-1(RNAi) cep-1(gk138); daf-
2(e1370)

15.8 ± 1.3
(15.6 ± 2.2)
(15.5 ± 3.0)

41
(15)
(13)



(16.1 ± 1.9) (14)
gld-1(RNAi) 26.4 ± 1.3

(25.9 ± 2.3)
(27.6  ± 2.2)
(25.4± 2.4)

36
(11)
(14)
(13)

gld-1(RNAi); eat-2(ad1116) 17.6 ± 1.2
(14.0 ± 2.2)
(18.4 ± 2.9)
(16.4 ± 1.7)
(17.2 ± 3.2)
(19.0 ± 2.3)

76
(11)
(14)
(14)
(12)
(24)

<.0001

gld-1(RNAi); isp-1(qm150) 11.1 ± 1.2
(12.0 ± 2.7)
(9.9 ± 1.7)
(10.6 ± 0.4)

18
(6)
(7)
(5)

<.0001

gld-1(RNAi); clk-1(qm30) 13.5 ± 2.0
(17.4 ± 4.9)
(14.0 ± 2.0)
(10.2 ± 1.1)

26
(8)
(7)
(11)

<.0001

N2 2.6 ± 0.2
(2.7 ± 0.5)
(2.7 ± 0.6)
(2.4 ± 0.2)
(2.4 ± 0.3)
(3.2 ± 0.5)
(2.3 ± 0.5)

78
(8)
(14)
(11)
(17)
(15)
(13)

daf-2(e1370) 2.5 ± 0.2
(2.2 ± 0.5)
(2.6 ± 0.5)
(2.5 ± 0.5)
(2.2 ± 0.3)
(2.7 ± 0.5)
(2.6 ± 0.3)

82
(11)
(11)
(11)
(17)
(15)
(17)

.43

daf-16(mu86); daf-2(e1370) 2.3 ± 0.3
(2.7 ± 0.9)
(2.1 ± 0.6)
(2.1 ± 0.4)
(2.4 ± 0.5)

34
(7)
(8)
(11)
(8)

.24

daf-16(mu86) 2.2 ± 0.1
(2.2 ± 0.3)
(2.0 ± 0.3)
(1.7 ± 0.2)
(2.5 ± 0.4)
(2.3 ± 0.4)

62
(9)
(10)
(7)
(12)
(8)

.09



(2.3 ± 0.3) (16)
eat-2(ad1116) 2.4 ± 0.2

(2.4 ± 0.7)
(2.3 ± 0.4)
(2.8 ± 0.4)
(2.5 ± 0.4)
(2.1 ± 0.2)
(2.1 ± 0.6)

72
(8)
(14)
(11)
(17)
(15)
(7)

.23

isp-1(qm150) 2.5 ± 0.2
(2.9 ± 1.0)
(3.2 ± 0.6)
(3.3 ± 0.6)
(2.0 ± 0.4)
(2.1 ± 0.3)
(2.4 ± 0.6)

61
(8)
(11)
(9)
(11)
(14)
(8)

.40

clk-1(qm30) 2.8 ± 0.2
(2.4 ± 0.8)
(2.7 ± 0.7)
(2.8 ± 0.4)
(3.1 ± 0.4)
(2.5 ± 0.3)
(2.8 ± 0.4)

88
(8)
(11)
(14)
(17)
(15)
(23)

.69

N2, 25°C 2.6 ± 0.4
(2.4 ± 1.4)
(2.1 ± 0.3)
(2.8 ± 0.7)
(3.1 ± 0.8)

38
(5)
(7)
(9)
(10)

daf-2(mu150), 25°C 2.4 ± 0.2
(2.1 ± 0.6)
(2.7 ± 0.5)
(2.1 ± 0.3)
(2.2 ± 0.4)
(2.5 ± 0.4)

48
(8)
(7)
(9)
(12)
(12)

0.87

glp-1(ar202) 50.4 ± 5.9
(58.3 ± 9.6)
(38.0 ± 6.7)
(48.0 ± 10.6)

31
(14)
(7)
(10)

daf-2(RNAi) glp-1(ar202) 30.6 ± 2.6
(27.6 ± 6.3)
(25.6 ± 2.6)
(36.1 ± 4.5)

25
(5)
(9)
(11)

.003

*Total averages are shown in bold, individual experiments are listed below each average 
in parenthesis.



Table S4: daf-2(mu150) mutants have normal brood size and reproductive period at 
25ºC.  daf-2(e1370) mutants have an approximately 20% reduction in brood size at 20ºC 
and an extended reproductive period.

Genotype/treatment Total 
brood size 
± s.e

n Reproductive 
period

75%

N2, 25°C 162 ± 8 19 0-3 days ~ day 1.5
daf-2(mu150), 25°C 158 ± 5 18 0-3 days ~ day 1.5
N2 274 ± 7 18 0-4 days ~ day 1.75
daf-2(e1370) 225 ± 5 17 0-5 days ~ day 2.5

Table S5: Mutations that increase longevity delay the lethality caused by gld-1(-) 

mutations. 

Genotype/treatment Mean 
Lifespan ± 
s.e.m (days)

No. died/ total no. 
animals

P

gld-1(q485)/unc-13(e51) 17.6 ± 0.6
(16.8 ± 0.6)

53/75
(57/86)

gld-1(q485) 9.6 ± 0.2
(8.5 ± 0.3)

67/75
(38/63)

<.0001
(<.0001)

gld-1(q485)/unc-13(e51); daf-
2(e1370)

43.3 ± 1.2
(33.4 ± 0.9)

48/75
(76/99)

gld-1(q485); daf-2(e1370) 40.5 ± 1.1
(32.4 ± 0.8)

60/75
(67/93)

.14
(.36)

gld-1(q485)/unc-13(e51) 13.2 ± 0.5
(14.2 ± 0.6)

63/100
(44/75)

gld-1(q485) 9.0 ± 0.3
(9.6 ± 0.3)

54/100
(40/75)

<.0001
(<.0001)

gld-1(q485)/unc-13(e51); daf-
2(mu150)

22.8 ± 1.0
(20.8 ± 1.2)

73/100
(36/75)

gld-1(q485); daf-2(mu150) 24.9 ± 0.7
(19.2 ± 0.6)

91/100
(56/77)

.21
(.02)

daf-16(mu86); vector 14.0 ± 0.5
(14.5 ± 0.4)
(13.4 ± 0.4)

44/69
(39/70)
(47/70)

gld-1(RNAi) daf-16(mu86) 9.1 ± 0.2
(9.6 ± 0.3)

47/70
(38/70)

<.0001
(<.0001)



(9.4 ± 0.2) (46/70) (<.0001)
gld-1(RNAi) 11.3 ± 0.3

(12.0 ± 0.2)
55/70
(70/92)

gld-1(RNAi); daf-2(e1370) 32.7 ± 1.2
(30.0 ± 1.0)

56/70
(77/90)

<.0001
(<.0001)

gld-1(RNAi) daf-16(mu86) 9.1 ± 0.2
(9.6 ± 0.3)

47/70
(38/70)

gld-1(RNAi) daf-16(mu86); daf-
2(e1370)

11.2 ± 0.5
(12.0 ± 0.5)

18/70
(24/74)

<.0001
(<.0001)

gld-1(RNAi), 25°C 10.1 ± 0.3
(9.6 ± 0.3)

48/70
48/70

gld-1(RNAi); daf-2(mu150), 25°C 18.7 ± 0.8
(25.6 ± 1.1)

31/70
48/69

<.0001
(<.0001)

gld-1(RNAi) daf-16(mu86), 25°C 8.5 ± 0.3
(8.0 ± 0.2)
(8.0 ± 0.3)

41/70
(31/75)
(42/61)

gld-1(RNAi) daf-16(mu86); daf-
2(mu150), 25°C

8.5 ± 0.2
(8.3 ± 0.2)
(8.9 ± 0.3)

39/70
(40/76)
(36/59)

.95
(.30)
(.01)

vector 16.6 ± 0.7
(17.4 ± 0.5)

42/75
(54/67)

isp-1(qm150); vector 27.7 ± 1.2
(24.3 ± 0.7)

34/75
(47/70)

<.0001
(<.0001)

gld-1(RNAi) 9.9 ± 0.2
(12.7 ± 0.3)

36/75
(45/70)

gld-1(RNAi); isp-1(qm150) 19.6 ± 0.7
(17.6 ± 0.7)

39/75
(49/70)

<.0001
(<.0001)

vector 18.5 ± 0.5
(17.2 ± 0.6)

48/70
(64/75)

clk-1(qm30); vector 27.2 ± 1.5
(25.5 ± 0.7)

27/70
(61/73)

<.0001
(<.0001)

gld-1(RNAi) 11.8 ± 0.2
(9.8 ± 0.2)

54/70
(53/75)

gld-1(RNAi); clk-1(qm30) 17.6 ± 0.4
(15.2 ± 0.5)

54/70
(63/75)

<.0001
(<.0001)

vector 17.3 ± 0.7
(16.9 ± 0.6)

42/75
(55/70)

eat-2(ad1116); vector 27.0 ± 1.0
(23.1 ± 0.9)

36/75
(56/70)

<.0001
(<.0001)

gld-1(RNAi) 9.9 ± 0.2
(10.9 ± 0.2)

36/75
(49/70)

gld-1(RNAi); eat-2(ad1116) 13.9 ± 0.5
(12.5 ± 0.4)

48/75
(56/70)

<.0001
(.0002)

vector, 25°C 13.8 ± 0.4 42/80



(14.2 ± 0.5) (59/75)
daf-2(RNAi), 25°C 21.8 ± 0.9

(22.0 ± 1.1)
48/77
(48/78)

<.0001
(<.0001)

glp-1(ar202), 25°C 7.0 ± 0.2
(7.0 ± 0.2)

67/118
(54/104)

daf-2(RNAi) glp-1(ar202), 25°C 12.0 ± 0.6
(11.9 ± 0.5)

56/99
(86/105)

<.0001
(<.0001)

gld-1(op236), 25°C 14.1 ± 0.4 61/81
gld-1(op236); daf-2(RNAi), 25°C 20.6 ± 1.1 38/64 <.0001
*Additional repeats for each lifespan are listed in parentheses.
*All P-values compare genotype of corresponding row to that of the row immediately 
above.

Table S6: Mutations that increase longevity reduce germ cell number in tumorous
mutants.

Genotype/treatment Estimated total 
germ nuclei 

per gonad arm 
± s.e

n Reduction of germ 
cell nuclei 

compared to 
gld-1(-)

P

day 9 adulthood
N2 1000 ± 50 8
gld-1(q485) 2900 ± 150 10
gld-1(q485); daf-2(e1370)
gld-1(q485), 25˚C

1450 ± 100
3000 ± 150

8
9

~ 50% <.0001

gld-1(q485); daf-2(mu150), 
25˚C

1550 ± 100 11 ~ 50% <.0001

gld-1(RNAi) 2750 ± 150 31
gld-1(RNAi); daf-2(e1370) 1650 ± 150 29 ~ 40%
gld-1(RNAi) cep-1(gk138); 
daf-2(e1370)

2000 ± 100 32 ~ 30% <.0001

gld-1(RNAi); daf-2(e1370); 
ced-3(n1286)

2150 ± 100 25 ~ 20% <.0001

gld-1(RNAi) daf-16(mu86); 
daf-2(e1370)

2250 ± 50 12 ~ 20% .008

gld-1(RNAi); isp-1(qm150) 1800 ± 50 10 ~ 40% .0003
gld-1(RNAi); eat-2(ad1116) 1900 ± 50 11 ~ 30% .0002
gld-1(RNAi); clk-1(qm30) 1700 ± 50 9 ~ 40% .0002
day 1 adulthood, 25˚C
N2 900 ± 50 10
daf-2(RNAi) 925 ± 25 12 .88
glp-1(ar202) 1950 ± 100 20
daf-2(RNAi) glp-1(ar202) 1450 ± 50 19 ~ 25% <.0001



gld-1(op236) 850 ± 25 15
gld-1(op236); daf-2(RNAi) 850 ± 25 16 0.93
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