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Background Mutations in known DBL-1 pathway genes

were isolated In a Jon-2 suppressor screen

Sending Cell

Some dpy mutants affect a
DBL-1 pathway reporter

Proposed model of body size regulation
by the DBL-1 pathway and
dpy body size-associated genes.

Bone morphogenetic protein (BMP) signaling pathways are
conserved in animals and are used to control many developmental
and homeostatic processes, including cell size and extracellular

matrix remodeling. Sendi M
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techniques available in this system have been used to isolate, eSma-4: wk85 _, Development Fig. 3. Some dpy mutants upregulate expression of GFP from a Membrane
identify, and characterize dbl-1 and associated pathway gene , // hx:::styes - DBL-1 reporter. z
mutations and products.’-3 eSchnurri: wk97, wk131 Nuiws  ORMABS p (A) Animals expressing the spp-9p::gfp integrated transgene
To identify novel regulators of BMP signaling, we performed a Fig. 1. DBL-1 pathway alleles were isolated that suppressed lon-2(-) texls127 show expression in the intestine. Y
forward genetic screen in C. elegans for genes involved in body long body size. Adapted from Gumienny and Savage-Dunn, 2005.  (B) No change in reporter expression was observed upon loss of \
size regulation, a trait under the control of BMP member DBL-1. YA - dpy-1 (shown), dpy-2 (Table 2), dpy-7, dpy-8, dpy-9 (Table 2), dpy- \
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. dpy-2 Collagens (type IV and type XlII) wk122, wk104 oss of dpy-11 (shown), dpy-3, dpy-4, dpy-5, dpy-6, dpy-13, dpy-14,
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regulators. P};py_# Couagens (tige Ty &ge o — dpy-5 -4.5 encoding extracellular matrix Fig. 4. Model adapted from from Lakdawala et al., 2019.
dpy-18 Prolyl 4-hydroxylase alpha subunit - oo o and two transcription factors. « DBL-1 signaling directly controls the expression of cuticle
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Dr. Pamela Padilla, UNT, provided some bacterial strains. dpy-21 Deoxygenase - rol-8 -3.52 transcribed, and sequenced . DPY—11/d|squ|de oxidoreductase may process DBL-1-regulated
The Caenorabditis Genetics Center (CGC) provided some strains. dpy-23 Adaptor'relsal'jgjn‘i)tr?;i'q complex 2 i sqt-2 -3.81 using an lllumina MiSeq CISUEEIEI? comTotnznts before secretion. B D
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The Gumienny and Padgett labs and Dr. Cathy Savage-Dunn — _ col-125 208 llumina’s Cufflinks Assembly « or between the sending and receiving cells (arrow 3),
provided technical assistance and discussions. Table 1. dpy genes used in this work and alleles isolated. ' . or may feed back on the sending cell (arrow 4)
. . col-135 2.05 software. y e J . ' |
Sujata Agarwal, UNT, drew Figure 9. Some dpy genes affect GFP-DBL-1 dpy-24/blmp-1 17 « Cues from the receiving cell or cuticle may be received

(indirectly) by the sending cell and affect DBL-1 expression or
secretion (arrow 5)

« or affect signaling downstream of DBL-1 secretion (starred
arrowhead in arrow 5 and starred DPY collagens).

« Other cell-signaling pathways act independent of DBL-1 to
control body size (arrow 6). Dashed lines represent potential
iIndirect regulation.
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dpy-2 and dpy-9 have stage-specific
effects on DBL-1 signaling
Table 2: Effects of dpy-2 and dpy-9 gene mutations on GFP::DBL-1
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dpy-24.

Animals were imaged 24 hr. post-L4 at 60X using a Nikon A1
confocal. White arrowheads point to GFP-DBL-1 fluorescence.

Table 3. Loss of dpy-2 or dpy-9 has no effect on DBL-1 signaling in adults,

but increases signaling in L4 animals, suggesting DPY-2 and
DPY-9 inhibit DBL-1 signaling in L4 animals.



