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This file contains the supplementary files and figures described within the extended data of the above manuscript.
Figure legends (as appropriate) are reiterated below for convenience.

· Supplementary figure 1: positive and negative controls. Positive control probes to (mouse) Polr2a, Ppib and UBC label canine muscle (A) while negative control probes (bacterial DapB) do not (B). Positive control probes also label canine embryonic brain (C) and eye (D).
· Supplementary figure 2: Dystrophin multiplex ISH in an additional deltaE50-MD canine embryo. Serial sections collected from a second deltaE50-MD canine embryo (day 31 of 63-day gestation) stained with haematoxylin and eosin (A) and with dystrophin multiplex ISH probes (B) as indicated (5’ probe: Cy3, green; middle probe: opal 520, yellow; 3’ probe: Cy5, magenta. Nuclei (DAPI): blue). ISH image shown is a composite of ~50 images collected at 5x objective. Regions subsequently examined in greater detail are indicated (cerebellar primordium, heart, kidney: yellow boxes). (C) generalised contrast-enhanced distribution map of probe-specific expression: 5’ probe signal is strongest in nascent musculature, heart, lung and cerebellar primordium, middle probe signal is found in ventricular brain regions and the kidney, while 3’ probe signal overlaps with 5’/middle probe, but is also found enriched at joint margins, dorsal and cranial ganglia and blood vessel walls. (D) Approximate plane of section for reference. Note strong autofluorescence from liver and blood vessels, particularly in middle probe (opal 520) signal. Scale bars: 5 mm (subdivisions 1 mm)
· Supplementary figure 3: Dystrophin multiplex ISH in deltaE50-MD heart and skeletal muscle. Embryonic cardiac muscle (A) and primary dorsal spinal muscle fibres (B) from deltaE50-MD embryos. Haematoxylin and eosin stained serial sections are shown (left panels) alongside equivalent regions probed for ISH. Regions of interest taken for enlarged channel-specific insets (rightmost panels) are indicated. Cardiac muscle exhibits labelling patterns characteristic of dp427 expression, though levels are modest. DeltaE50-MD spinal muscle expressed dp427 more robustly but sarcoplasmic foci indicating mature transcripts are absent, and no transcript accumulation at myotendinous junctions is observed. Images collected from multiplex-probed section shown in Supplementary figure 2. Scalebars: 100 µm. Subdivisions: 20 µm (larger panels); 10 µm (insets) 
· Supplementary figure 4: Dystrophin multiplex ISH in deltaE50-MD cerebellar primordium. Cerebellar primordium in leftward lateral section, showing a gradient of dystrophin isoforms: cells of the marginal layer (potentially maturing Purkinje neurons) express dp427 (upper and middle panels) while cells of the germinal layer express dp140 and dp71 and the periventricular region itself expresses dp71 alone (lower panels). Images collected from multiplex-probed section shown in Supplementary figure 2. Scalebars: 100 µm. Subdivisions: 20 µm (larger panels); 10 µm (insets) 
· Supplementary figure 5: Dystrophin multiplex ISH in stomach, testis and liver. (A) Embryonic stomach wall (WT) shows expression of dp427 in the smooth muscle lining (upper panels) while the nascent stomach epithelium expresses dp71 only. (B) Scattered 3’ foci consistent with modest dp71 expression are found throughout the developing testis, with greater levels found in the epithelial margin. (C) Despite high autofluorescence, no nuclear staining consistent with dp427 or dp140 expression is found in the embryonic liver. 3’ foci of dp71 expression are readily observed, found within discrete but robustly expressing cell populations. Scalebars: 100 µm. Subdivisions: 20 µm (larger panels); 10 µm (insets) 
· Supplementary file 1: Full-size images used for Figures 4, 5 and Supplementary figure 2. A .zip format file containing dystrophin 3plex ISH images (collected with 5x objective and merged using the pairwise-stitching algorithm of Preibisch et al [49]) and slide scan images (collected at 20x) of matching serial sections stained with haematoxylin and eosin. Image key is provided as an accompanying text file.

All tissue samples were collected by J.C.W.H, D.O.R and R.C.M.H
All slides were prepared and probed by J.C.W.H, A.H.C and F.R. 
Image data was collected by J.C.W.H, A.H.C. and F.R.
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