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Details and discussion of data acquisition
Dental maturity
[bookmark: _GoBack]The time that elapses among the coded stages of eruption is variable. This is apparent on the wolf example. While stage 1 lasts about 3 to 4 months, stage 2 lasts about 1 month (Additional file 1).  The canine teeth were not considered because it is difficult to determine completed eruption in many domestic dog specimens because the alveolar bone around the canine teeth is prominent and obscures the enamel-cementum junction.

Skeletal maturity
There are two limitations concerning the study of growth plate closure as exerted here. First, we compare age estimates at the attainment of skeletal maturity using dry bones (wolf) and radiographs (domestic dogs). In their study about tooth eruption and growth plate fusion in domestic pigs and wild boar, Bull and Payne [1] mentioned that it is not clear whether data about growth plate closure obtained through observing dry bones and radiographs are comparable. On the other hand, Harris [2] reported that growth plate closure in red foxes recorded by using radiographs and by examining dry bones yielded the same results. 

The main problem in comparing data from dry bones and radiographs is the pattern of growth plate closure: the ossification starts in the central parts of the growth plate and subsequently extends to the outer surface [3]. If the central part of the growth plate starts to ossify, these parts of the growth plate appear as radiopaque areas in a radiograph. Such a growth plate would be considered as closed if the definition of growth plate closure used in this study is applied. We chose this definition because the bone does not grow any longer in length as soon as parts of the growth plate are ossified [4]. The definition of growth plate closure in dry bones used in this study is based on the obliteration of the outer surface of the bone. We chose this definition because in dry bones beginning closure in the centre cannot be determined. Very often it cannot be distinguished if an epiphysis or an apophysis is just glued to the metaphysis or actually already slightly ossified. Therefore, the age at closure of the growth plates using dry bones might be overestimated compared to estimates using radiographs. The second limitation concerning the study of growth plate closure as exerted here applies to the radiographs used for this study. Since most radiographs were taken during standard diagnostic procedures, they often display left lateral views of the thoracic region. Due to the thoracic focus of these images, the humerus is on the outer rim and additionally superimposed with the contralateral humerus and possible other items, such as endotracheal tubes. In cases where the stage of closure was not determinable without doubt, the radiograph in question was therefore double checked and re-evaluated by more than one of the authors. Additionally, there is one shortcoming of radiographs, which is that variability in energy and exposure time can result in structures being either undetected or overexposed and thus not visible on the radiograph.

Variation of dental, skeletal, and sexual maturity within domestic dogs
Within domestic dogs it has been disagreement as to whether there are breed specific differences of the age attainment of dental, skeletal, and sexual maturity. Many authors have reported breed specific differences of the timing of tooth eruption: Scott and Fuller [5] reported delayed completed eruption of the upper deciduous canine teeth in the fox terrier compared to basenji, beagle, cocker Spaniel, and Shetland sheepdog. Huidekoper [6] noted that the permanent teeth erupt several months earlier in large breeds compared to smaller terriers. Medium sized breeds (e.g., setters) are in an intermediate position. Similar statements were made by other authors [7-10]. However, none of these authors presented data to support these statements. Evans [11] went even further, stating that the life span of a breed correlates with the timing of tooth eruption: short lived, large breeds’ teeth erupt earlier than long lived, small breeds’ teeth. Similar statements have also been provided by several authors as described in Arnall [12]. Any influence of sex on the timing of tooth eruption has not yet been reported.

The sequence of growth plate closure has been reported to be constant among domestic dog breeds [13], but whether the absolute timing of closure of the growth plates is different among domestic dog breeds has been a matter of debate. Sumner-Smith [14]found that there are no differences among poodle, greyhound, and German shepherd, whereas Hare [13,15] reported differences of the timing of growth plate closure among breeds. Some degree of variation has been reported among specimens of the same breed [13,16-18] and even among litter mates in the red fox [2], the wolf [19], and the domestic dog [13,14]. Age at growth plate closure is further expected to depended on nutritional conditions [20] and age at time of neutering of puppies [21]. The influence of sex on growth plate closure was reported to be not significant [13,14,21-24], whereas only one study argued that there is some variation due to sex [4]. It has further been discussed whether the age at attainment of skeletal maturity is associated with chondrodystrophy [13,25-27]. Chondrodystrophy is a congenital disturbance which affects mainly the cartilage and has a negative impact on the growth of endochondral bone, resulting in disproportionately short, thickened, and curved long bones [16,28,29].

Among breeds of domestic dogs, females of small breeds are supposed to attain sexual maturity earlier than females of larger breeds [30-35], although this correlation has also been debated [34]. The age at sexual maturity may also be affected by line and breed dependent genetic factors, cross-breeding, diet, and housing conditions [30,31]. 
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