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Box S1: Keeping Mice at Room Temperature?

	When mice are kept at room temperature this “mild cold stress” condition is equivalent to a human being remaining, day and night, naked, without blankets at about 10 °C [1]. High time-resolution indirect calorimetry at different temperatures confirms that 30 °C is the optimal temperature. Any temperature below 28 °C increases the basal metabolic rate [2]. If mice are allowed to choose, they prefer 32 to 34 °C at night, being active or during the day, mostly sleeping. The heart rate (HR) at 27 to 30 °C is about 375 bpm, the mean arterial pressure (MAP) in the light phase (mice are resting) is about 80 mm Hg. Upon transfer to 22 °C, the HR increases to 600 bpm, MAP to 100 mm Hg and the mice rest much less. They also increase their food intake by more than 50% and their basal metabolic rate by a similar factor [3] to maintain their core temperature. The 22 °C mice are under considerable cold stress with a highly activated sympathetic nervous system and less immune against tumors [4]. There is also little information if the mice in the Martin-Montalvo study [5] or earlier studies had access to a running wheel, could enjoy playing or build nests. In old mice, the biomarkers for senescence are decreased dramatically by exercise but are increased by unlimited food supply and/or a sedentary life style [6]. The cumulative distance ran by a mouse on the running-wheel after three weeks is about 150 km, equivalent to 7 km/24 h [7]. Considering the length of a mouse, it, if allowed, travels a distance many thousand times its own length each day and thereby may keep young and healthy. 
It is suggested that “longevity” trials with drugged mice should be replicated at thermoneutrality.
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Figure S1: The non-aging Mammal – The ultimate Goal: There are very few animals which can cope with the publicity of the naked-mole rat (Heterocephalus glaber), the ”Vertebrate of the Year 2013”, according to the staff of Science. It is the “longest -living“ rodent but the longest living mammal is the bowhead whale (Balaenoptera mysticetus). Despite a weight of over 100 tons, these whales have a maximum lifespan of over 200 years [8]. In contrast to the whales, the naked-mole rat, weighing around 35 grams, can be easily kept and studied in colonies (e.g. the Buffenstein collection [9] or the Smithsonian Institute [10]). The genome [11], transcriptome and the plasma metabolome [12] of the naked-mole rat are well studied in comparison to their relatives exhibiting a much shorter life span and also across numerous species. The naked-mole rat is not immortal but upon investigation of the Buffenstein collection (data from about 3300 animals), a surprise was waiting [13] which is a true sensation. The results were criticized for theoretical reasons as the baseline mortality (1/10000 per day) is extremely small. Much larger sample sizes are needed to detect any acceleration of mortality, so the argument [14]. A constant probability of death with a half-life of 19 years for the entire naked-mole rat population (females, males, breeders and non-breeders) is observed. This predicts that from a 100% naked-mole rat population reaching Tsex (chronological age of starting reproduction) in 2018, 6.25% will still survive to 2094 when most of their scientific investigators have passed away. Unless, of course, Calico together with AbbVie found the magic anti-aging bullet.

The graphs on the left shows mortality hazards for naked-mole rats in captivity, mice in captivity and human females (1900 birth cohort). Tsex is 42 days post-natal for mice, 16 years for human females and 183 days for the naked-mole rat. Median lifespan is indicated by the dotted vertical lines. Note that this line is missing for the naked-mole rat. In contrast to mice and humans, these animals exhibit no hazard increase of mortality as predicted by the Gompertz-Makeham law. A Kaplan-Meier survival analysis reveals that across a 30-year lifespan about 62% of the population survived. Within the entire population of NMR, the breeders (including the Queen) are outstanding as their mortal hazards are five to tenfold lower compared to the other folk, reminding us to the situation in England around 1900, superbly portrayed by Barbara W. Tuchman in her first chapter of “The Proud Tower”

The graph on the right depicts the mortality hazard as multiples for Tsex for the three species. Naked-mole rats have always the same very low chance of death, regardless if they are two years or 15 years old.   As   far   as   is   revealed   by   the   naked-mole rat researchers   there   are   no   obvious   reasons (cancer, cardiac   or renal failure, blood clots) upon autopsy but the animals apparently stopped eating.
The figure is based on the data presented by Ruby et al. [13].
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