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Proteomics Workflow

ANIMAL COLLECTION HOUSING & ACCLIMATION

SAMPLE COLLECTION

MOLT STAGE DETERMINATION

SAMPLE POOLING

Colorado State University Dominican Republic

R-index and confirmed 

using ELISA to determine 

ecdysteroid hemolymph

titer

YOs were dissected out and pooled in groups of 

2-3 pairs per biological replicate based on similar 

ecdysteroid titers because a single pair doesn’t 

produce enough protein concentration 

SAMPLE PREPARATION

Tissue homogenized in protein 

denaturant solution, then 

precipitated in TCA/acetone and 

solubilized in rehydration buffer 

ISOELECTRIC FOCUSING 

1st dimension: proteins migrate along a 

charge gradient that separates based on 

isoelectric (pI) point within pH 3-10 range 

SDS-PAGE 

2nd dimension: proteins are separated 

further by molecular mass (kDa), 

polyacrylamide gel contains SDS-an 

anionic detergent that denatures 

proteins

ANALYSIS: Delta2D

Gel images are superimposed 

to detect significant changes in 

expression patterns and 

protein abundance levels 

based on different treatments 

• Analysis of relative protein abundance and regulation of those proteins 

throughout the crustacean molting cycle.

• Determine the mechanism in which the YO transitions from the activated 

to the committed state in terms of the signaling pathway involved in the 

negative control of ecdysteroidogenesis.

• Changes in the protein expression profile in the YOs between ESA 

treated crabs and natural molting crabs will determine the viability of 

ESA as a molting manipulation technique in a laboratory setting. 

• Identification of proteins of interest between ESA and MLA treated crabs 

using MALDI-TOF mass spectrometry.
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Future Analysis 

Preliminary Results 
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Experimental Design  
Background  

• Y-organ (YO) is located in the cephalothorax and produces ecdysteroid

which induces molting.

• X-organ (XO) is located in the eyestalks and produces molt-inhibiting 

hormone (MIH) into the hemolymph, which, through a GPCR cell signaling 

pathway, down regulates ecdysteroid function in the YO. It also has other, 

less well defined, endocrine functions

• MIH has a direct inverse relationship with the production of ecdysteroids

and indirectly inhibits molting.

Primary goal: Determine if ESA mimics the normal physiology of a molting crab 

accurately by comparing the proteome of their YOs to those of the MLA treated 

crabs.

Relevance: Being able to artificially induce molting has broad economic impacts 

for crustacean fisheries as industry demands increase

• In nature, environmental cues induce molting which causes behavioral 

changes in G. lat. such that they burrow in solidarity, away from predators, 

as their exoskeleton softens and they are able to grow and experience an 

influx of metabolic activity.

• Consumption of the old exoskeleton provides them with calcium and they 

peristaltically wiggle out of the old exoskeleton while synthesizing a new 

one. 

• Progression in the molt cycle is determined by the R-index which is the ratio 

of the length of the carapace to the length of their limb buds. When this value 

reaches >16 the crab is committed to molt.

Figure 1. Depicts location of the XO in the eyestalks, producing MIH (red), 

which has an inhibitory relationship with production of ecdysteroids. The YO 

in the cephalothorax is also shown which synthesizes ecdysteroids (green), 

inducing molting in the land crab G. lat.

Significant genes

# of Significant Genes: 40

% of Genes that are significant: 14%

Non-significant genes

# of non-significant Genes: 242

% of Genes that are not significant: 86%

Figure 4. Fused gel image from early, mid, and late premolt showing Y

Os proteins with significantly different abundances between the each 

stage (compared to early premolt). Significant spots are designated by 

orange circles.

Figure 3. Protein heat map from the 40 significantly different proteins 

throughout early, mid, late premolt. Orange signifies up regulation of 

a given protein and blue signifies down regulation of a given protein. 

Figure 2. The YO state, sensitivity to MIH and R-index based on molting state. Yellow highlighting delineates the point at which the 

crab becomes committed to molt and the R-index threshold where this occurs. Figure adapted from Mykles and Chang (2011)
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