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venoms remains controversial (€3g2°). Alternatively, neurotoxic venoms may be particularly advantageous
when the chance of prey escaping is Higis would be expected in metabolically active ectothermic prey in
warm areas. is is because Type A venoms rapidly subdue prey through neuromuscular paralysis, but do not
convey the potential digestive bene ts that high SVMP activity*does






with abbreviations followintj). Tissues were stored in 95% ethanol or RNAlater and venom was collected and
vacuum dried, frozen in liquid nitrogen, and/or stored 80°C. We collected a total of 216 individuals: 114 of
these had tissue and venom, 34 had only venom, and 68 had only tissue (Supplemental Table 1). Whole genom



Tracer v 1.8 to ensure stationarity was reached and that all ESS values for parameters from the individual and
combined runs were 200. We combined the runs and generated a 50% majority rule tree.

'...fetce ot —fZZ"' "' —1f Fofdetbrnfine if thére are di erences within and among venom
types among populations, we performed an azocasein metalloproteinase assay on 146 samples if triplicate
ese assays were performed by incubating @@f venom with Img of azocasein substrate in bu er composed
of 50mM HEPES and 1G@M NacCl at a pH of 8.0 for 30inutes at 37C. We stopped the reaction with 230
of 0.5M trichloroacetic acid, vortexed, and brought it to room temperature. We then centrifuged it at 2000 rpm
for 10minutes. Sample absorbance was read atr@42nd reported in 54,,/min/mg of venom proteiff. To
determine the statistical signi cance of di erences among samples abf0.05, we used a Kruskal-Wallis test
with venom type and lineage as factors implemented in R \?°3l#itBere was signi cance globally, we used a



it was a variable speci ¢ to one of our hypotheses. BIO6 was removed in favor of BIO11 because temperature ¢
the coldest month is less general than temperature of the coldest quarter. BIO13 and BIO16 were removed ir
favor of BIO12, the was more general. Lastly BIO14 was removed and BIO17 was kept, once again because BIOC
was more general. is le 14 remaining environmental variable characterizing southwestern North America.
MAXENT models were run with 20 replicates and average model performance was evaluated by determining
Area Under the Curve (AUC) for each model. ENMs were then generated for the Sonoran, Chihuahuan, and
Central Mexican Plateau lineages independently following the same methods except only 10 replicates were use
due to decreased sample size per lineage. is was done to further examine the correlations between environmen-
tal variables and venom types at ner geographic scales.

To test niche equivalency and niche similarity of Type A and Type B individual geographic distributions, we
used the pseudoreplicate simulation method of Warren.®8taal implemented in the R package phylotim
Both tests were run with 99 replicates to build a null distribution against which to test values of Schoener’s D and
Warren's | inferred from the full data models. To test niche equivalency, the occurrence points of two populations
(e.g., individuals with Type A versus Type B venom) are combined and randomly partitioned into two datasets
with sizes equal those of Type A and Type B. ENMs are generated for each dataset (e.g., a Type A model anc
Type B model) and their similarity values (D and 1) are calculated. is process is repeated to build a null distribu-
tion against which we test actual values of D and | inferred from each of the two full data models. e pseudorep-
licate simulation method tests the null hypothesis that the two models (Type A and Type B) are not signi cantly
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all but one of the southern Chihuahuan Desert individuals is Type B (Table
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signi cant di erence between the two lineage$ ( 0.24, df 1, p 0.62). Within the Chihuahuan lineage,
there was signi cant di erences among venom type% (10.05, df 2, p 0.01; Fig5) with Type B being
lower than Type A (p 0.02) but not signi cantly di erent than Type AB (p 0.07). Type A and Type AB

were also not di erent (p 0.899). Within the Sonoran Lineage, there was no di erence among venom types
(%2 3.22,df 2,p 0.20; Fig5). Overall, Type A values ranged from 132.77 to 733.20 nmol product/min/mg
(n 28, Average 386.58, Median 380.10), Type A B from 216.87 to 382.77 nmol product/min/mg

(n 5, Average 301.54, Median 298.30), and Type B from 70.69 to 469.24 nmol product/min/mg2n,
Average 227,231, Median
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high variation in the variables found to be signi cantly di erent between venom types and the direction of their
e ects (Table



Previous studies examining the distribution of venom types in C



identi ed by Schield et & possess Type A, Type A, and Type B individuals (Talleand Figd and 3; the
C. scutulatus salvirlineage appears xed for Type A venom based on 13 individuals sampled. Combining our
venom characterizations with population genetic patterns st@ulatusighlights two key features of venom
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‘o ZL—ec'e
Our characterization of Gcutulatusrenom phenotypes throughout its range has provided among the most com-
plete appraisals of venom variation in this species to date, and provides new interesting questions for the study ¢
venom variation and evolution overall. We found that the geographic pattern of the three venom phenotypes in
C. scutulatuss much more complex than previously hypothesized, and were able to rule out the xation of venom
phenotypes in major Gcutulatus
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