
















Figure S3: Overlay Actograms, LD Distribution of Activity and LD Intake Patterns of Individual Mice. 
Related to Figures 2, 3 and 4. 

Left: Representative double-plotted actograms showing both wheel running (black bars) and pellets taken (pink 
dots) are plotted for each of the 6 mice in A (AL), B (TR-night), C (TR-day), D (CR-night), E (CR-day), and F (AD). 
The LD cycle is shown in the bar across the top. Pink shading represents time of food availability in each condition. 
All mice had free access to food for the first seven days of recording and were then subjected to the feeding 
conditions as denoted on the right side of the actogram.  

Middle-left: A stacked histogram plot showing the wheel-running activity distributed during the day or the night 
along the 43 experimental days for each individual mouse in A (AL), B (TR-night), C (TR-day), D (CR-night), E (CR-
day), and F (AD). Daytime activity is plotted as light-green bars extended from the center to the left. On the 
contrary, night activity recordings are plotted as green bars extended to the right.  

Middle-right: A stacked histogram plot displaying the food intake during the day or the night along the 43 
experimental days for each individual mouse in A (AL), B (TR-night), C (TR-day), D (CR-night), E (CR-day), and F 
(AD). Light-pink bars extended from the center to the left represents the daytime activity, whereas, night activity 
recordings are plotted as pink bars extended to the right. 

Right: Total number of pellets consumed for each day of the experiment for each individual mouse in A (AL), B 
(TR-night), C (TR-day), D (CR-night), E (CR-day), and F (AD).  

	



Figure S4.A: AL
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Figure S4.B: TR-night
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Figure S4.C: TR-day
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Figure S4.D: CR-night
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Figure S4.E: CR-day
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Figure S4.F: AD
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Figure S4: Activity Patterns, Intake Patterns and Total Pellet Consumption for Individual Mice. Related to 
Figures 2, 3 and 4. 

Left: Average numbers of wheel revolutions recorded (normalized to maximum wheel counts recorded during 
baseline) as a function of time of day for individual mice in each of the feeding conditions for 6 day time blocks 
during the first, second and last week of recording under the imposed feeding paradigms are shown in A (AL), B 
(TR-night), C (TR-day), D (CR-night), E (CR-day), and F (AD). The LD cycle is shown in the bar across the top.  

Right: Average number of pellets consumed as a function of time of day by individual mice in each of the feeding 
conditions for 6 day time blocks during the first, second and last week of recording under the imposed feeding 
paradigms is shown in A (AL), B (TR-night), C (TR-day), D (CR-night), E (CR-day), and F (AD). The LD cycle is 
shown in the bar across the top.  
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(D) Stomach size and pellet consumption (± SD) 2.5h after food onset. Note this is a combination of Fig 5C and 5E.
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Table S1: Comparison of Types of Experimenter Imposed Feeding Paradigms Used in Mouse Longevity Studies  
 
Studies Limiting the Amount of Food (CR)  
Phase Frequency Amount 

(% of AL) 
Duration Light Cycle Housing Density Length of 

Study 
Reference 

Day  Daily 34% to 
80% 

Not stated or 
until consumed 
or 2.75 to 4h 

LD 12:12 Individually or 
group 

1300 to 1540 
days 

(Nelson and Halberg, 1986a) (Nelson and Halberg, 
1986b) (Koizumi et al., 1996) (Ikeno et al., 2005) 
(McCarter et al., 2007) (McDonald et al., 2008) 

< once per 
day 

50% to 
90% 

Not stated or 
until consumed 
(3-4h)  

LD12:12 or 
LD14:10 

Not stated or 
individually or 
group 

1200 to 1541 
days 

(Harrison et al., 1984) (Harrison and Archer, 1987) 
(Koizumi et al., 1992) (Dhahbi et al., 2004) 

Night Daily 60% to 
75% 

Not stated or 
2.75 to 4h 

not stated or 
LD 12:12 

Not stated or 
individually or 
group 

1100 to 1650 
days 

(Nelson and Halberg, 1986a) (Nelson and Halberg, 
1986b) (Forster et al., 2003) (Flurkey et al., 2010) 
(Liao et al., 2010) (Patel et al., 2016) 

> once per 
day 
(6 meals) 

75% 9-12 min LD12:12 
Lon 6:00 

Group 1526 days (Nelson and Halberg, 1986a) 

Not 
stated or 
morning 
or 
evening 

Daily 50% to 
95% 

Not stated not stated or 
LD12:12 or 
LD16:8 

Individually or 
group 

55 to 1580 
days 

(Ball et al., 1947) (Fernandes et al., 1976) (Fernandes 
et al., 1978) (Means et al., 1993) (Blackwell et al., 
1995) (Sheldon et al., 1995) (Troyer et al., 1995) 
(Turturro et al., 1999) (Turturro et al., 2002) 
(Buschemeyer et al., 2010)   

Not 
stated or 
in the 
morning 

< once per 
day 

36% to 
95% 

Not stated or 
until consumed 

not stated or 
LD12:12  

Not stated or 
individually or 
group 

1300 to 1650 
days 

(Cheney et al., 1980) (Weindruch and Walford, 1982) 
(Weindruch et al., 1986) (Pugh et al., 1999) (Lee et al., 
2004) (Rikke et al., 2010) 

Not 
stated 

Not stated 55% to 
75% 

Not stated not stated or 
LD12:12 or 
LD14:10 

Not stated or 
individually or 
group 

308 to 1680 
days 

(Volk et al., 1994) (Yoshida et al., 1997) (Mattison et 
al., 2000) (Bartke et al., 2001) (Bonkowski et al., 2006) 
(Harper et al., 2006) (Boily et al., 2008) (Pearson et 
al., 2008b) (Harper et al., 2010) 

 
Studies Limiting the Frequency or Duration of Food Access (TR or AD/EOD or IF) 
Phase Frequency Amount Duration Light Cycle Housing Density Length of 

Study 
Reference 

Day or 
Night 

Daily 
(TR) 

Ad libitum 4h or 6h LD12:12 
Lon 9:00 or 
21:00 

Individually 30 days (Wu et al., 2004) 

Night Daily 
(TR) 

Ad libitum 14h LD10:14 
Lon 8:00 

Group 170 days (Skillings et al., 2014) 

Not 
stated 

< once per 
day 
(AD/EOD) 

Ad libitum 24h LD12:12 Not stated or 
group 

1120 to 1400 
days 

(Talan and Ingram, 1985) (Goodrick et al., 1990) 
(Pearson et al., 2008a) (Arum et al., 2009) 

Not 
stated 

< once per 
day 
(IF) 

Ad libitum N/A Not stated Individually or 
group 

55 to 90 days (Buschemeyer et al., 2010) (Thomas et al., 2010) 



For studies in which food intake is manipulated, researchers have controlled the phase, frequency, amount and duration of the food made available to the 
mice.  
 
DEFINITIONS 

Phase: the time that food is made available to the mouse. This can be during the day (light phase) when the mouse is normally resting, or during the 
night (dark phase) when the mouse would be active and would normally be consuming most of its food. All of the various feeding paradigms, except for 
AL, involve this parameter, but only a small number of the papers surveyed included the time or phase of the day that the mice were fed.  

Frequency: the number of times food is presented to the mouse during a given period of time. This can be more than once per day (as in meal feeding), 
once per day (CR, TR), or less than once per day (AD/EOD/IF).  

Amount: the amount of food or food component (i.e. macronutrient) that is made available to the mouse. This can be either in excess (AL) of what a 
mouse would consume (TR, AD/EOD/IF), or some percentage of normal daily intake (CR).  

Duration: the length of time that the food is available to the mouse. This can be until it is consumed (CR, in most cases this is not measured), or until it is 
removed after a specified amount of time (TR, AD/EOD/IF).  

AL – ad libitum: food made available in excess of normal consumption at all times.  

AD – alternate day (also referred to as EOD – every other day): food (in excess of normal consumption or AL) is provided for 24 h (feeding day) and is 
then withdrawn for 24 h (fasting day).  

CR – caloric restriction (also referred to as DR – dietary restriction): a percentage (range 34% to 95%) of normal or baseline intake level when food is 
freely available, is provided once daily or in portions throughout the week.  

IF – intermittent fasting: food is withheld for one or more days per week 

TR – temporal restriction: food is made available in excess of normal consumption (or AL) for a limited amount of time each day (e.g. only during the 
night or only during the day), and is removed thereafter.  
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Table S2: Comparison of available systems for measuring food intake in rodents 
 
Feeder  Food Intake 

Quantification 
Method  

Control 
timing of 
food 
access  

Control 
amount 
of food 
access 

Standard 
Wheel 
Cagesi 

Pellet 
type 

Maximum 
housing 
duration 

Fits in 
light 
tight 
cabinet 

Actimetrics a Counts by 
sensor 

yes yes yes Precision  unlimited yes 

FED b Counts by 
sensor 

no no no Precision 7 days yes 

Coulbourn 
Instruments c 

Counts by 
sensor 

no no no Standard 
or 
precision 

not specified no 

CLAMS d Weight with 
scale 

yes yes no Standard 
(powdered) 

3 months no 

BioDAQ e Counts by 
sensor 

yes no no Standard 
or 
precision 

unlimited no 

Bioseb f Weight with 
scale 

no no no Standard 
or 
precision 

not specified no 

Promethion g Counts by 
sensor 

not 
specified 

not 
specified 

no Standard 
or 
precision 

not specified no 

PhenoMaster h Weight with 
scale 

yes yes no Standard 
or 
precision 

not specified no 

 
a http://actimetrics.com/products/clocklab/clocklab-feeder-control/ 
b Nguyen et al., 2016  
c http://www.coulbourn.com/product_p/h14-23m.htm 
d http://www.colinst.com/products/clams-comprehensive-lab-animal-monitoring-system 
e http://www.researchdiets.com/biodaq 
f http://www.bioseb.com/bioseb/anglais/default/item_id=23_cat_id=6_Food%20and%20drink%20monitoring%20system.php 
g http://www.sablesys.com/products/promethion-line/promethion-high-definition-behavioral-phenotyping-system-for-mice/ 

h http://www.tse-systems.com/products/behavior/home-cage/phenomaster/index.htm  
i Standard polycarbonate mouse cages containing a 4.75 in diameter stainless steel running wheel (Siepka and Takahashi, 
2005). 

 


