























Fig. 4. E701/+ heterozygote IFM fibers and control fibers display differences in power
output parameters, but not in rigor stiffness. A) The power generated by maximally
activated control (PwMhc2/+) and IBM-3 mutant heterozygote (E701K-3/+ and E701K-5/+)
IFM fibers when oscillated at 0.25% peak to peak strain over a frequency range of 0.5-200
Hz at 15°C. Vertical dashed lines indicate the frequency at which maximum power was
generated (fmax). Mean £ S.E.M. N=7 for each genotype. B) The response of 27tb to phosphate
concentration. Mean + S.E.M. N=7. C) Effect of MgATP concentration on the frequency at
which maximum power (fmax) is produced in control (PwMhc2/+) and IBM-3 mutant (E701K-
3/+ and E701K-5/+) IFM fibers. Mean £ S.E.M. N=7. D) Rigor stiffness determined by
measuring elastic modulus at pCa 4.5 and ATP = 0 mM from 0.5 Hz to 650 Hz. No
significant differences in rigor elastic modulus were observed between the mutant and control
fibers, one-way ANOVA, p<0.05. Mean £ S.E.M. N=6 for each mutant heterozygote and
N=5 for control.
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Fig. 5. Ultrastructure of myofibrils expressing two IBM-3 E701K Mhc genes and one

wild-type Mhc gene show enhanced myofibrillar degeneration and Z-line streaming.
Transmission electron micrographs of longitudinal and transverse sections through IFM
myofibrils from 4-week-old adult flies. PwMhc2/PwMhc2/+ transgenic control myofibrils
(top row) contain well-organized sarcomeres (A), with a double-hexagonal lattice of thick
and thin filaments (A”). Myofibrils from (B) E701K-3/E701K-3/+ and (C) E701K-5/E701K-
5/+ IFM show severely disordered sarcomeres with non-linear Z-lines (arrowheads), and Z-
line streaming. Although some normally structured sarcomeres are present, the overall
phenotype is dramatically worsened compared to mutant heterozygotes (Fig. 2). In transverse

sections (B’,C’) myofibrillar disorder and mislocalization of Z-line material is evident
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(arrows). Magnification bar for longitudinal sections, 2 um. Magnification bar for transverse
sections, 1 um.

kS
O
o
—
@©
()
O
C
©
>
©
<
s
>
&
(2]
£
@
C
©
c
O
()
>
&
0
()
©
o
>
()
(2]
©
()
0
a



Disease Models & Mechanisms 10: doi:10.1242/dmm.028050: Supplementary information

SUPPLEMENTARY MATERIALS FOR SUGGS, MELKANI, GLASHEEN, DETOR,
MELKANI, MARSAN, SWANK AND BERNSTEIN

Table S1. Locomotion analysis for flies with 1:2 or 2:1 ratios of control (PwMhc2) or mutant (E701K) transgenes relative
to endogenous Mhc* gene

Flight index, young (2-3 d) Flight index, 1-WK Flight index, 3-WK
Transgene:Mhc*: 1:2 2:1 1:2 2:1 1:2 2:1
PwMhc2 4.8+0.1 (161) 5.5+0.1(217) 5.4+0.1 (153) 4.9+0.1 (161) 4.8+0.1(169) 3.5+0.1 (180)
E701K-3 5.5+0.1* (160) 0.4+0.1 (159)* 5.1+0.1 (151)* 0.5+0.1 (160)* 5.1+0.1 (145) 0.4+0.1 (145)*
E701K-5 5.2+0.1* (170) 1.0+0.1 (205)* 5.2+0.1 (122) 0.7+0.1 (158)* 4.8+0.1 (141) 0.8+0.1 (156)*

All values are mean + S.E.M. Numbers of flies tested indicated in parentheses. *Statistically different from the age-matched
PwMhc2 control flies (Student’s t-test, p < 0.05).

Table S2. Indirect flight muscle fiber cross-sectional areas from control (PwMhc2) or mutant (E701K) flies at 2-3 d of age

Genotype Cross-sectional area (um?)

IFM fiber 45d IFM fiber 45e IFM fiber 45f
PwMhc2/+ 10573.7 £ 200.4 11022.5 +637.4 9377.3+891.4
E701K-3/+ 11466.7 + 1879.6 12092.1+£982.0  10649.9 +955.9

E701K-5/+ 11304.6 + 1227.8 11110.9 + 713.6 9613.7 + 863.8
All values are mean + S.E.M for two collateral fibers from each of three flies. A 2-way ANOVA using Dunnett’s multiple
comparisons revealed no statistically significant differences in fiber size within or between genotypes (all values p > 0.05).
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Fig. S1. The range of actin sliding velocities induced by E701K homozygote, E701K/+
heterozygote and wild-type myosin shows an indirect correlation with the number of IBM-3
mutant myosin alleles. Histograms represent combined filaments analyzed from two biological
replicates, with wild-type control and homozygote data derived from Wang, Y., Melkani, G. C.,
Suggs, J. A., Melkani, A., Kronert, W. A., Cammarato, A. and Bernstein, S. 1., 2012 (Mol Biol
Cell 23, 2057-65).
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Fig. S2. Cross-bridge scheme for sinusoidal analysis. M is myosin, A is actin, T is MgATP, D
is MgADP, and P is phosphate. The asterisk signifies a second conformational state. For
conceptual purposes, the primary transitions that influence 2nb and 2mc when a myosin
isomerization between Pi and ADP release is rate limiting are bracketed. See Swank, D. M.,
Vishnudas, V. K. and Maughan, D. W., 2006 (Proc Natl Acad Sci USA 103, 17543-7) for a full
mathematical description of the elementary rate constant’s relationship to 2zb and 2nc, and the

derivation of 2ztb and 2zc from small amplitude sinusoidal analysis.
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