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Abstract. Mature Purple Body and Non-Purple Body male guppies differ from each other in
several ways. Non-Purple males may have large numbers of xanthophores, erythrophores, and
blue iridophores, in addition to the usual dendritic, corolla and punctate melanophores. Fewer
violet iridophores are found. In contrast, homozygous Purple Body males lack collected and
clustered xanthophores, although isolated single xanthophores remain. Violet iridophores and
blue iridophores (violet-blue chromatophores units) abound. The dendrites of dendritic
melanophores are finer and form chains with each other. Punctate and corolla melanophores in
areas comprising orange ornaments are greatly reduced in number. The heterozygous Purple
Body male has erythrophores similar to those of non-Purple males, but yellow pigment is
reduced. The melanophores are not as greatly changed in orange ornaments. In Domestic
Guppy strains, and at least in one suspected instance in wild-type, melanophore structure and

populations may be further modified by one or more additional autosomal genes.

Key Words: Guppy cellular microscopy, Guppy color and modifications, chromatophore,
violet iridophore, blue iridophore, violet-blue iridophore, xanthophore, xantho-erythrophore,
Purple Guppy, Purple Body gene, Metal Gold Iridophore, Poecilia reticulata. Poecilia wingei,
Cumana’ Guppy, Campoma Guppy, Endler’s Livebearer.

Fig 2. () Heteorzygous male Pb/pb, (B) Non-Pb pb/pb male
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Introduction

The intent of this paper is multifold; 1. To identify phenotypic and
microscopic characteristics of newly described Purple Body trait (Fig 1 and
2). 2. Provide photographic and microscopic exhibits of Purple Body and
non-Purple Body for ease in identification of chromatophores types (Fig 3A-
E) and their interactions. 3. To encourage future study interest at a cellular
level of populations in which Purple Body highlights near-UV (Ultra-Violet)
reflective qualities. 4. To stimulate future molecular level studies of Purple
Body to identify linkage groups (LGs) which correspond to haploid number of
individual chromosome(s) within the Guppy genome
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Fig 3. Pigment cell types and structures identified, (A) 100X, (B) 100X, (C) 100X,
(D) 40X, (E) 40X. Melanophores Punctate (M1), Melanophores Corolla (M2), Melanophores
Dendritic (M3); to include visible dendritic melanophore strings and violet/blue iridophore
chromatophore units. Violet iridophores (11), Blue Iridophores (12); to include violet-blue
iridophore collections. Erythrophores (E). Xanthophores (X); comprised of isolated single
cells, collected cells, clustered groups (dendritic structures), dense collections or Xantho-
Erythrophores (X-E).
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s8¢ 1D Number, Pb or non-Pb, Color / Strain, Genotype

59 (See: Supplemental S1 for Strain Genotypes and Slide Specimen Photos).
60

61 2 non-Pb [Reticulata Female] (grey E) pb/pb.

62 2 Pb [Top] male (grey E x F) Pb/pb and 2 non-Pb [Lower] male (grey E x F)
63 pb/pb.

64 3 non-Pb male (grey E x F) pb/pb.

65 3 Pb [Reticulata Female] (blond E) Pb/-.

66 4 non-Pb Ab male (grey E) pb/pb Ab/ab.

67 5 Pb Ab male (grey E) Pb/Pb Ab/ab.

68 5 non-Pb male (blond) pb/pb.

69 6 non-Pb male (grey E x F) pb/pb.

70 6 Pb male (grey E x F) Pb/pb.

71 7 non-Pb male (grey E x F) pb/pb.

72 7 Pb male (blond) Pb/pb.

73 8 Pb male (grey E) Pb/pb.

74 9 Pb male (grey E x F) Pb/pb. Note: dried sample photo with constricted
75 pigments, see 2 Pb for accurate color comparison.

76 13 Pb male (grey E) Pb/Pb.

77 14 non-Pb male (grey E x F) pb/pb.

78 15 Pb male (grey L - Pingtung) Pb/pb.

79 16 non-Pb male (grey M - Kelly) pb/pb.

80 17 Pb (grey E, litter mate — not actual male) Pb/pb.

81 24 non-Pb (grey) pb/pb.

82 25 non-Pb (McWhite) pb/pb.

83 28 nonPb (blond Ginga) pb/pb.

84 29 Pb (blond Ginga hete) Pb/pb.

85
ss Methods
87 All study fish were raised in 5.75, 8.75 and 10-gallon all-glass aquaria

88 dependent upon age. They received 16 hours of light and 8 hours of
89 darkness per day. Temperatures ranged from 78°F to 82°F. Fish were fed a
90 blend of commercially available vegetable and algae based flake foods and
91 Ziegler Finfish Starter (50/50 mix ratio) twice daily, and newly hatched live
92  Artemia nauplii twice daily. A high volume feeding schedule was maintained
93 in an attempt to produce two positive results: 1. Reduce the time to onset
94 of initial sexual maturity and coloration, thus reduce time between
95 breedings. 2. Increase mature size for ease of phenotypic evaluation and
96 related microscopic study.

97

9¢ Results
99 1. Description and Characteristics: cellular expression of
100 Pb vs. non-Pb
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101 Spectral color is produced by single wavelengths of ambient sunlight.
102 The Visible Wave Length Band (Visual Color) includes: red (620-670 nm
103 Bright Red / 670-750 nm Dark Red), orange and yellow (570-620 nm),
104 green (500-570 nm), blue (430-500 nm), indigo (often omitted in modern
105 times) and violet (400-430 nm). Red light, with the longest wavelength and
106 the least amount of energy, allows natural light penetration at less depth.
107 Blue / violet light (near-UV), has the shortest wavelength and the most
108 amount of energy, and allows natural light penetration to greater depth.
109 Violet is a true wavelength color, while Purple is a composite effect produced
110 by combining blue and red wavelength colors.

111 In general, while there are microscopic differences, our findings of visual
112 distinctions between Pb and non-Pb are often more consistent, as opposed
113  to microscopic distinctions. Much of this is likely the result of variability in
114  both zygosity and ornament composition between individuals, both among
115 and between populations and strains. Microscopically, structural
116  differentiation between xantho-erythrophores appears minimal, with
117  differences in population levels and collection or clustering of xanthophores.
118 Heterozygous Pb exhibits partial reduction in collected xanthophores, and
119 homozygous Pb exhibits near complete removal of collected and clustered
120 xanthophores. Though, it is noted yellow color cell populations consisting of
121  isolated “wild-type” single cell xanthophores remain intact.

122 Dendritic melanophores are present in both Pb and non-Pb at various
123 locations in the body. Observation of Pb in heterozygous and homozygous
124  condition, for mature individuals, reveals that ectopic melanophore dendrites
125 are often extremely extended (Fig 4). This occurs either as the result of
126  direct modification by Pb, or indirectly through interactions as a result of
127 xanthophore reductions or removal (Kottler 2013, 2014, 2015). Overall
128 dendritic melanophore structure is of a much “finer” appearance as
129 compared to non-Pb. Modified melanophores are more often linked together
130 in “chain-like” strings (Fig 4), as compared to non-Pb, both within and
131 outside of areas defined as reticulation along scale edges. While this study
132 did not directly seek to identify an increase in melanophore populations, it
133 was assumed higher numbers of melanophore structures would be present in
134 Pb. While this may be the case, “darker” appearance in Pb vs. non-Pb
135 appears to largely be the result of modification of existing melanophore
136  structures (corolla and punctate) into extended dendrites. Thus, the number
137 of melanophore structures does not appear to drastically increase, in any
138  given individual, only the size of the structures themselves.

139
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141 Fig 4. (A) 8 Pb 40X 11 under reflected light without transmitted light (dissected). (B) 8

142 Pb 100X 12 under reflected light without transmitted light (dissected). Pb modified dendritic
143 melanophore strings and violet-blue iridophore chromatophore units along scale edging
144 producing reticulated pattern. The extreme “length” of dendrites is a result of Pb.

145

146 The motile nature of melanosomes in ectopic melanophores may allow for
147 changes in reflective qualities or hue of individuals. In conjunction with
148  zygosity dependent removal of xantho-erythrophores, this may satisfy both
149 female sexual selective preferences for conspicuous pattern of “bright
150 orange” under specific lighting, and maintain crypsis in others (Endler 1978).
151  While frequent evidence of dendritic and/or motile yellow color pigment
152  (xanthophore) structures was detected in this study, none was found for
153 dendritic and/or motile iridophores, outside of violet and blue [hereafter
154  violet-blue] iridophore clustering associated with ectopic dendritic
155 melanophores. Violet-blue iridophores are more visible in Pb vs. non-Pb,
156  with variability between populations and strains, based on overall genotype.
157  Specific to varying genotypes of individuals, there appears to be an actual
158 increase in the ratio of violet to blue iridophores, as would be expected in an
159 “all purple phenotype”. Whether there is an actual increase in iridophore
160 population numbers, or simply increase visibility, due to reductions or
161 removal of xanthophores and/or altered melanophores was not addressed in
162  this study. Nor was the issue of the modification of the angles at which
163  crystalline platelets reside beneath iridophore layers and basal level
164 melanophores.

165 Prior study of Guppies’ scales, population and strain dependent, show
166 they possess a compliment of chromatophores that include melanophores
167 and xantho-erythrophores (Phang 1985, Ueshima 1998). Their presence
168 and interactions are a component of background body coloration. While
169 iridophores were not specifically mentioned in either study, our work
170 indicates not only their presence in scale epidermis (Fig 5-6), but may
171 indicate increased population numbers in conjunctions with Pb. High
172 numbers of both iridophores and crystalline platelets (Khoo 2010; Bias,
173 unpublished microscopic observations) were found on field edges, between

5
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174  circuli and annulus rings of the scales (Fig 5A and Fig 5B). Reduced, as a
175 result of Pb modification was the expected minimal number of xanthophores
176  that had been found in non-Pb samples. Erythrophores were not reliably
177 detected in scales of near “wild-type” or feral populations in their study
178 (Phang 1985). These cell types combine to produce not only background
179 body coloration, but also increased reflectivity.

180
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182 Fig 5. Slide 10 Pb 40X 6 under two light sources. (A) 10 Pb 40X 6 scale under transmitted

183 light without reflected light (dissected. Lack of reflected light reveals true structure of

184  dendrites with violet-blue iridophores within the organelle, though not reflecting. Variation
185 in color of dendrites shows placement is at varying levels, and organelles are 3-dimentional
186 in composition. (B) The same field, under reflected/transmitted light (dissected). Dendritic
187 melanophore-iridophore chromatophore units are visible in the larger structures, violet-blue
188 iridophores laying at lower levels (non-reflecting), and crystalline platelets are all visible.
189
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191 Fig 6. Slide 10 Pb 40X 9 under two light sources. (A) 10 Pb 40X 9 scale under transmitted
192 light without reflected light (dissected). Lack of reflected light reveals non-reflective violet-

193 blue iridophores both within the dendrites and scale rings. (B) The same field, under
194 reflected/transmitted light (dissected). Presence of violet-blue iridophores, crystalline
195 platelets and minimal color pigments is detected. Focal shifts failed to alter “yellow cell”
196 coloration to either blue or violet.

197


https://doi.org/10.1101/121285
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/121285; this version posted March 28, 2017. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under
aCC-BY 4.0 International license.

198 Il. Cellular Comparison; melanophore modifications in Pb
199 Pb/pb vs. non-Pb pb/pb under reflected and transmitted

200 light
201 Dendritic melanophores in heterozygous and homozygous Pb condition, in
202 mature individuals, reveal that dendritic arm structure is extremely extended
203 and finer in appearance (Fig 7-8). Dendrites are linked together in “chain-
204 like” strings intermingled with violet-blue iridophores in chromatophores
205 units. Within the rear peduncle spot and surrounding edges a noticeable
206 absence of corolla and punctate melanophores was often evident. This
207 absence was abated in other regions (Fig 9-10) of the body or specific to
208 individuals. The angle of incident lighting and spectral capabilities can alter
209 visual perception, so too can the direction of light. Examples are here
210 presented under both reflected and transmitted lighting, to reveal
211  chromatophore visibility and expression for each.

212

213 Pb male posterior peduncle from the caudal base to just below the
214 dorsal base

\-.;‘_ ad 5

"
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216 Fig 7. (A) 8 Pb 40X 13 Pb/pb (dissected) transmitted light. (B) The same field, reflected
217 light. Extreme dendritic melanophore modification in reticulated pattern do to heterozygous
218  Pb.

219

220
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221 Fig 8. (A) 8 Pb 100X 2 Pb/pb (dissected) transmitted light. (B) The same field, reflected

222 light. Extreme dendritic melanophore modification in reticulated pattern by heterozygous
223  Pb.
224

225 Non-Pb male posterior peduncle from the caudal base to just below
226 the dorsal base

227 Lok haf . 'u ) #%%
228 Fig 9. (A) 2 non-Pb 40X 11 pb/pb (dissected) transmitted Ilght (B) The same fleld
229  (dissected) reflected/transmitted light.

230

232 Fig 10. (A) 7 non-Pb 40X 15 pb/pb (dissected) transmitted light. (B) The same field,
233 (dissected) reflected light. Reduced dendritic melaophore extensions in non-Pb.

234

235 Il11l. Cellular Comparison: early coloration in Pb Pb/pb vs.

236 Nnon-Pb pb/pb male Guppies (Poecilia reticulata)

237 The following examples of early coloration in non-Pb and Pb show male
238 expression of violet-blue iridophores macroscopically (Fig 11) and in 100x
239 and 400x (Fig 12-15). Visual distinction is easily made between the two
240 iridophore types. Changes in magnification, progressive focal shift,
241 adjustment in angle of incident lighting or direction of light (reflected or
242  transmitted) consistently failed to remove this visible distinction between
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243  violet and blue. Thus, this demonstrates two distinct iridophore populations
244  in the blue-violet spectrum.

245 Two distinct observations are offered based on early coloration. First,
246  violet and blue iridophores appear “randomly collected among themselves”
247 in similar fashion (Fig 13-15), as opposed to later mature coloration in
248 which violet and blue iridophores are arranged together in “joined
249  alternating color” groupings in dissimilar fashion. This shows that coloration
250 is nearly complete, while migration to their final location is not. Second,
251  melanophore shape is predominately corolla or punctate in early coloration
252 (Fig 12-14), as opposed to mature coloration in which dendrites dominate.
253 This indicates that members of the melanophore population are in place,
254  while their final shape is not established. Side by side presentation of similar
255 locations in Pb and non-Pb are presented.

256

257
258 Fig 11. (A) 6 Pb male (grey) Pb/pb, (B) 3 non-Pb male (grey) pb/pb. All slide images

259  taken from posterior orange spot (red circle).
260

261 £ ) . " , . .
262 Fig 12. (A) 6 Pb 4OX 14 Pb/pb (dlssected) transmltted light. Increased dendrltlc

263 melanophore extensions in Pb at similar age. (B) 3 non-Pb 40X 12 pb/pb (dissected)
264  transmitted light.
265
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267 Fig 13. (A) 6 Pb 40X 8 Pb/pb (dissected) transmitted light. Increased dendritic

268 melanophore extensions in Pb at similar age. (B) 3 non-Pb 40X 4 pb/pb (dissected)

269  transmitted light. More evenly distributed blend of violet and blue irdophores in non-Pb as
270  compared to Pb.

271

272 > >, 3 . « -
273 Fig 14. (A) 6 Pb 100X 12 Pb/pb (dissected) transmitted light. More violet iridophores than
274 blue irdophores. (B) 3 non-Pb 100X 14 pb/pb (dissected) transmitted light. More evenly
275 distributed blend of violet and blue irdophores in non-Pb as compared to Pb.

276

277

10
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278 Fig 15. (A) 6 Pb 400X 3 Pb/pb (dissected) transmitted light. More violet iridophores than
279 blue irdophores. (B) 3 non-Pb 400X 6 pb/pb (dissected) transmitted light. More evenly
280 distributed blend of violet and blue irdophores in non-Pb as compared to Pb.

281

282 IV. Cellular Comparison: late coloration in Pb Pb/pb vs.

283  non-Pb pb/pb male Guppies (Poecilia reticulata)

284 Macroscopically (Fig 16) and microscopically (Fig 17-21) visible in
285 heterozygous Pb are partial reductions in collected xanthophores, and in
286 homozygous Pb near complete removal of collected and clustered
287 xanthophores. Yellow color cell populations consisting of isolated “wild-type”
288 single cell xanthophores remain intact.

289 Dendritic melanophores in heterozygous and homozygous Pb condition,
290 for mature individuals, reveal that dendrite structure is extremely extended
291 and finer in appearance (Fig 19-20). Dendrites are linked together in
292 “chain-like” strings intermingled with violet-blue iridophores in
293 chromatophores units, while corolla melanophores are present in lessor
294 numbers and punctate melanophores nearly absent (Fig 19). Darker
295 appearance, both microscopically and phenotypically, results from
296 modification of existing melanophore structures into extended dendrites.

297 All major classes of chromatophores were present in the rear peduncle
298 spot and adjoining areas in both Pb and non-Pb. Violet-blue iridophores are
299 more visible in Pb vs. non-Pb, with variability between study specimens. An
300 increase in the ratio of violet to blue iridophores was observed. Collected
301 and clustered xanthophore populations, found in non-Pb members of the
302 contemporary group, were reduced in heterozygous Pb condition and
303 removed in homozygous Pb condition. The retention of isolated
304 xanthophores remained intact in both heterozygous and homozygous Pb
305 condition.

306 Violet and blue iridophores appear arranged together in “joined
307 alternating color” groupings in dissimilar fashion, as opposed to early mature
308 coloration in which violet and blue iridophores appear “randomly collected
309 among themselves”. This indicates that coloration and migration are
310 complete. Dendritic melanophores dominate shape, as opposed to early
311 coloration in which corolla or punctate melanophores outnumber dendritic
312 melanophores. This indicates that population numbers and shape are in
313 place. Side by side presentation of similar locations in Pb and non-Pb are
314 presented.

315

316
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317 Fig 16. (A) Heterozygous 11 Pb male Pb/pb, (B) 6 non-Pb male pb/pb. All slide images
318 taken from posterior orange spot (red circle).
319
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321 Fig 17. (A) 13 Pb 40X 4 Pb/Pb (dissected) reflected light. Expected higher visiblity of
322 erythrophores with reduction of xanthophores by Pb modification. (B) 14 non-Pb 40X 3
323 pb/pb (dissected) reflected light. Expected evenly distributed xantho-erythrophores in non-
324  Pb.

325

_

326 - ¥y . »
327 Fig 18. (A) 13 Pb 40X 4 Pb/Pb (dissected) reflected/transmitted light. Expected higher

328  visiblity of erythrophores with reduction of xanthophores by Pb modification. (B) 14 non-
329 Pb 40X 3 pb/pb (dissected) transmitted light. Expected evenly distributed xantho-

330 erythrophores in non-Pb.

331

332

12
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333 Fig 19. (A) 2 Pb 40X 1 Pb/pb (dissected) transmitted light. Extreme dendritic

334 melanophore modification by Pb. (B) 2 non-Pb 40X 4 pb/pb (dissected) transmitted light.
335 Minimal dendritic melanophore modification by non-Pb.

336
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338 Flg 20. (A) 8 Pb 100X 2 Pb/pb (dlssected) transmitted light. Extreme dendrltlc

339  melanophore modification by Pb. (B) 7 non-Pb 100X 17 pb/pb (dissected) transmitted
340 light. Minimal dendritic melanophore modification by non-Pb.
341

342 o s -'

343 Fig 21 (A) 13 Pb 100X 4 Pb/Pb (dlssected) reflected/transmitted Ilght Expected hlgher
344  visiblity of erythrophores with reduction of xanthophores by Pb modification. (B) 14 non-
345 Pb 100X 3 pb/pb reflected/transmitted light. Expected evenly distributed xantho-

346 erythrophores in non-Pb.

347

348 V. Cellular Comparison: late coloration in Asian Blau Ab/ab
349 Pb/Pb vs. non-Pb Ab/ab pb/pb male Guppies (Poecilia

350 reticulata)

351 Asian Blau (Ab — undescribed, see Bias 2015) presents a unique
352 opportunity to further confirm the spectral removal of yellow color pigment
353 by Pb, though microscopic study reveals this removal to be far from
354 complete. Autosomal incompletely dominant Ab, as opposed to autosomal
355 recessive European Blau (r or rl, Dzwillo 1959) in heterozygous and
356 homozygous condition removes red color pigment (Fig 22A-B).

13
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357 Collected vyellow color pigment and clustered Metal Gold (Mg -
358 undescribed, see Bias 2015) xanthophores are little affected by this
359 erythrophore defect (Fig 22B), as shown in the pb/pb Ab/ab male. The
360 following macroscopic photo clearly reveals near complete removal of
361 densely packed collected yellow cells in the Pb/Pb Ab/ab (Fig 22A) male,
362 leaving an underlying “circular ring” of violet-blue iridophores intact. As
363 previously noted, Pb in itself has little or no effect on erythrophore
364 populations. Albeit, Pb modification results in increased expression of violet
365 iridophores (Fig 22A vs. 22B).

366 The macroscopic presence of underlying iridophores, lacking a xantho-
367 erythrophore (yellow-orange) overlay in Pb/Pb Ab/ab (Fig 22A) and lacking
368 erythrophore (orange) overly in non-Pb pb/pb Ab/ab (Fig 22B), allows for
369 the visual distinction between xantho-erythrophore populations.

370

371
372 Fig 22. (A) 5 Pb male (grey) Pb/Pb Ab/ab, (B) 4 non-Pb male (grey) pb/pb Ab/ab. All

373  slide images taken from posterior modified orange spot (red circle).

374

375 Though structural differences between xanthophores and erythrophores
376  may be limited to variability in placement of underlying reflective crystalline
377 platelets (Kottler 2014), microscopically the prior results are confirmed in
378 comparison. Dendrites remain extremely extended and linked together in
379 “chain-like” strings intermingled with violet-blue iridophores in
380 chromatophore units. A side by side comparison of similar locations for Pb
381 (Pb/Pb Ab/ab) and non-Pb (pb/pb Ab/ab) is presented (Fig 23-24).

382

383
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Fig 23. (A) 5 Pb 40X 16 Pb/Pb Ab/ab (dissected) reflected/transmitted light. Underlying
violet-blue iridophore structure is clearly revealed in absence of collected xantho-
erythrophores. (B) 4 non-Pb 40X 8 pb/pb Ab/ab (dissected) reflected/transmitted light.
Collected xanthophores masking violet-blue iridophores in absence of erythrophores.

T R e

,

Fig 24. (A) 5 Pb 100X 1 Pb/Pb Ab/ab (dissected) reflected/transmltted light. Dendrltlc
melanophore modification by homozygous Pb. Composition of dendritic melanophore-
iridophore chromatophore units visible. (B) 4 non-Pb 100X 9 pb/pb Ab/ab (dissected)
reflected/transmitted light. Collected xanthophores masking violet-blue iridophores in
absence of erythrophores.

V1. Cellular Comparison: late coloration in Blond bb, Pb/pb
vs. Blond non-Pb bb, pb/pb and interactions with Asian

Blau Ab male Guppies (Poecilia reticulata)

A blond (bb) interaction with both Purple Body (Pb) and Asian Blau (Ab)
at the macroscopic level serves two purposes. First, the same general
observations are again confirmed macroscopically for removal of collected
xanthophores by Pb in body and finnage. Resulting in a modification of
orange ornaments to a “pinkish-purple” coloration, with an increase in violet
iridophores and overall reflective qualities (Fig 25A vs. 25B). Second,
removal of erythrophores by Ab again confirms nearly complete removal of
densely packed collected yellow cells with an increase in violet iridophores
by Pb in the bb, Pb/pb Ab/ab (Fig 26A) male, leaving an underlying
“circular ring” of violet-blue iridophores intact. In contrast collected yellow
color pigment and clustered Mg xanthophores are little affected by the Ab
erythrophore defect (Fig 26B), as shown in the bb, pb/pb Ab/ab male with
no increase in violet iridophores.
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413
414 Fig 25. (A) 7 Pb male (blond) bb, Pb/pb, (B) 5 non-Pb male (blond) bb, pb/pb. All slide

415 images taken from posterior orange spot (red circle).
416

417 w i d
418 Fig 26. (A) Pb male (blond) bb, Pb/pb Ab/ab, (B) non-Pb male (blond) bb, pb/pb Ab/ab.

419

420 Modification by Blond results in near normal population levels of
421  melanophores, while they are reduced in size. Blond Pb corolla
422 melanophores are similarly clumped together along scale edging or isolated
423 groups, in the equivalent of grey Pb “chain-like” strings, and overlay violet-
424  blue iridophore chromatophore units. Microscopically, it is noted that the
425 presence of large Pb modified melanophore dendrites is not required for
426 expression of modified “pinkish-purple” ornaments; rather only “brightness”
427 is altered by their reduction. A side by side comparison of similar locations
428 for Pb bb, Pb/Pb Ab/ab and non-Pb bb, pb/pb Ab/ab is presented (Fig 27-

429 29).
430
431 Rear Peduncle o ot | disected

.I-_F".__.l_ - o

432
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Fig 27. (A) 7 Pb 40X 16 bb, Pb/pb (dissected) transmitted light. Minimally dendritic
melanophores are present. (B) 5 non-Pb 40X 3 bb, pb/pb (dissected) transmitted light.

N A

S

Fig 28. (A) 7 Pb 40X 6 bb, Pb/pb (dissected) transmitted light. Expected higher
concentration of erythrophores present with reduced xanthophores from Pb modification.
Erythrophores generally more visible from transmitted light. (B) 5 non-Pb 40X 4 bb, pb/pb
(dissected) transmitted light. Expected evenly distributed xantho-erythrophores present in
non-Pb. Erythrophores generally more visible from transmitted light.

Fig 29. (A) 27 Pb 100X 34 bb, Pb/Pb (dissected) transmitted light evealig increased
violet-blue iridophore expression. (B) 28 non-Pb 100X 1 bb, pb/pb (dissected) transmitted
light revealing balanced violet-blue iridophores.

VI1I1. Cellular Comparison: late coloration in Golden gg,
Pb/pb vs. Golden non-Pb gg, pb/pb male Guppies (Poecilia
reticulata)

Macroscopically ornamental spot coloration is modified from a highly
reflective orange to a “pinkish-purple” in Golden (g, Fig 30) (Goodrich
1944). Orange ornament is converted to pinkish-purple in Pb by
xanthophore removal, resulting in a smaller area of pigmentation and
revealing increased underlying violet-blue structural color. Golden in turn

17
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456 reduces and aggregates melanophores, resulting in even further
457  “constriction” of color pigments as compared to non-Golden.
458

459 -
460 Fig 30. (A) Golden Pb gg, Pb/pb expressing “constricted” modified pinkish-purple. (B)

461 Golden non-Pb gg, pb/pb expressing “constricted” orange ornaments.
462

463 VIII. Cellular Comparison: homozygous Pb Pb/Pb,
464 heterozygous Pb Pb/pb and non-Pb pb/pb under reflected,

465 transmitted, reflected and transmitted lighting

466 Our study revealed that the presence of all major classes of
467 chromatophores (melanophores, xanthophores, erythrophores, violet-blue
468 iridophores) and crystalline platelets were present in Pb and non-Pb
469 condition (Fig 31-49). Collected and clustered xanthophore populations
470 were reduced in heterozygous Pb condition and removed in homozygous Pb
471 condition, as seen macroscopically (Fig 31, 36, 41 and 44) and
472 microscopically (Fig 32-35, 37-40, 42-43 and 45-49). The retention of
473  isolated xanthophores, found in all parts of the body and fins in “wild-type”,
474 remained intact in heterozygous and homozygous Pb condition. As
475 previously noted, Pb in itself has little or no effect on erythrophore
476  populations.

477 The presence of underlying iridophores, lacking a xanthophore (yellow)
478 overlay in Pb, with retained erythrophore (orange) overly produces a distinct
479  “pinkish-purple” coloration in heterozygous and homozygous Pb condition,
480 which is visible both macroscopically and microscopically. The alteration of
481 orange spotting is complete in homozygous Pb, and limited to specific
482  regions in heterozygous Pb (See: Bias and Squire 2017a).

483 Homozygous Pb specimens (Fig 31-35) exhibited an “overall” higher
484 incidence of violet iridophores, a proliferation of dendritic melanophores and
485 a dense layer of violet-blue iridophores, as compared to heterozygous Pb
486 (Fig 36-40) and non-Pb (Fig 41-49). A “darker” appearance in Pb vs.
487 non-Pb appears to largely be the result of modification of existing
488 melanophore structures (corolla and punctate) into extended dendrites. An
489 increase in melanophore population levels is not evidenced.

490 Dendritic melanophores in heterozygous and homozygous Pb condition,
491 for mature individuals, reveal that dendrites are extremely extended and

18
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492 finer in appearance. Dendrites are linked together in “chain-like” strings
493 intermingled with violet-blue iridophores in chromatophore units forming the
494  reticulated pattern and in isolated units. This chain-like expression is
495 minimally present in non-Pb (Fig 42-43, 45-49), further present in
496 heterozygous Pb (Fig 37-40), and amplified in homozygous Pb (Fig 32-
497 35). Within the rear peduncle orange spot and surrounding edges a
498 noticeable absence of corolla and punctate melanophores is often evident in
499 Pb. This absence was reduced in other regions of the body or was specific to
500 individuals.

501

502
503 Fig 31. 13 Pb male (grey) — Homozygous Pb/Pb. All slide images taken from posterior
504  orange spot (red circle).

505

506 Rear Peduncle Spot (non-dissected

507 :

508 Fig 32. (A) 13 Pb 40X 4 PbPb transmitted light white balance adjusted. Erythrophore
509 positions are clearly indicated with transmitted light and adjusted white balance. (B) The
510 same field, reflected/transmitted light.

511
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512 s -
513 Fig 33. (A) 13 Pb 40X 5 Pbe reflected light. Reflected light reveals that most of reflective

514  qualities are produced by violet-blue iridophores within scale rings and dendritic

515 melanophore-iridophore chromatophore units. (B) The same field, transmitted light white
516 balance adjusted.

517

518

Rear Peduncle Spot ( dlssected

519 . ; i o e : S
520 Fig 34. (A) 13 Pb 40X 4 Pb/Pb reflected light. Violet-blue iridophores shown residing

521 below xantho-erythrophores, and contributing to reflective qualities. The expected presence
522  of “chain-like” dendritic melanophores present along scale edging to form reticulation,

523  dendrites are “extreme” in shape compared to Pb expression. (B) The same field,

524  transmitted light.

525

526
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527 Fig 35. (A) 13 Pb 100X 5 Pb/Pb reflected/transmitted light white balance adjusted. (B)
528 The same field, transmitted light white balance adjusted. In the absence of reflected light
529 iridophore reflective qualities are severely reduced, and as part of dendritic melanophore-
530 iridophore chromatophore units they contribute to dark pattern ornamentation.

531

!

532 i
533 Fig 36. 15 Pb male (grey Pingtung feral) — Heterozygous Pb/pb. All slide images taken
534  from posterior orange spot (red circle).

535

536 Rear Peduncle Spot (non-dissected)
".'*A "-_._‘ )

537

538 Fig 37. (A) 15 Pb 40X 5 Pb/pb reflected /transmitted light. The same field, (B)

539 transmitted light white balance adjusted. Lacking reflected light xantho-erythrophore
540  expression is reduced, revealing violet-blue iridophore populations near outer edge of
541  spotting ornament.

542

543
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544  Fig 38. (A) 15 Pb 40X 6 Pb/pb reflected light. High density lower level and scale ring
545  violet-blue iridophores residing at the edge of spotting ornament. (B) The same field,
546  transmitted light white balance adjusted. (C) The same field, transmitted. Violet-blue
547  iridophores, within ectopic dendritic melanophore-iridophore chromatophore units, while
548 lacking reflective qualities remain visible under all transmitted light conditions.

549

550 Rear Peduncle Spot

551 diseced ]

553 Fig 39 (A) 15 Pb 40X 2 Pb/pb reflected Ilght Extreme dendrltlc melanophores along scale

554  edging. (B) The same field, reflected/transmitted light. (C) The same field, transmitted.
555 Dendritic melanophore-iridophore chromatophore units are shown to play a major role in
556 dark pattern composition under reduced transmitted light.

557

558 i e T Tt
559 Fig 40. (A) 15 Pb 100X 4 Pb/pb reflected Ilght Dendrltlc xanthophore structures are

560 highlighted under reflected light. (B) The same field, reflected/transmitted. Erythrophore
561 expression is minimal under combined reflected/transmitted light near the edge of spotting
562 ornament. (B) The same field, transmitted light. Isolated erythrophore expression

563 highlighted under transmitted light.

564

565
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566 Fig 41. 14 non-Pb male (grey) pb/pb. All slide images taken from posterior orange spot
567 (red circle).
568

569 Rear Peduncle Spot (nhon-
570 dissected

571 -
572  Fig 42. (A) 14 non-Pb 40X 1 pb/pb reflected light. Location of violet-blue iridophores is

573  shown to be not limited to non-color pigmented areas. Indicating a solid structural color
574  “layer” regardless of presence or absence of color pigments. (B) The same field,

575 reflected/transmitted light. Combined reflected/transmitted light suggestive of positioning
576  of carotenoid orange pigment to be slightly above that of xanthophores. (C) The same field,
577 transmitted light. Transmitted light again allows erythrophore expression to “overpwer”
578 that of xanthophores.

579

580 Rear Peduncle Spot
581  (dissected)

582 I el . T e e
583 Fig 43 (A) 14 non- Pb 40X 3 pb/pb reflected Expected presence of “chain-like” dendrltlc
584 melanophores present along scale edging to form reticulation, though dendrites are not as

585 “extreme” in shape compared to Pb expression. (B) The same field, transmitted light.
586 Higher levels of xanthophore expressed in non-Pb
587
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588
589 Fig 44. 16 non-Pb male (grey Kelly) pb/pb. All slide images taken from posterior orange

590 spot (red circle). Reticulation expression is reduced in absence of multiple color ornaments.
591
592 Rear Peduncle Spot (nhon-

593 dissected
#

L4 -

594 '
595 Fig 45. (A) 16 non-Pb 40X 2 pb/pb reflected light. High concentration of violet-blue

596 iridophores underlying color pigments, in absence of color pigments and within scale rings.
597 (B) The same field, transmitted light. Melanophores comprised of punctate, corolla and
598  dendritic cells.

599

600 Rear Pedncle Spot dissected

601
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602 Fig 46. (A) 16 non-Pb 40X 2 pb/pb reflected light. (B) The same field, reflected white
603 balance adjusted. Dendritic melanophore-iridophore chromatophore units comprise much of

604 dark pattern. Erythrophores are visible under transmitted light.
605

606 > By, s AT
607 Fig 47. (A) 16 non-Pb 40X 6 pb/pb reflected light. (B) The same field,
608 reflected/transmitted light. This mature male lacks additional spotting ornaments. As a

609 result melanophores appear “less organized” in comparison to heavily ornamented
610 individuals.
611

612 -

613 Fig 48. (A) 16 non-Pb 100X 2 pb/pb reflected light. (B) The same field,
614  reflected/transmitted light white balance adjusted. Violet-blue iridophores visible in scale
615 rings under reflected light contributing to reflective qualities. Their presence was also

616 revealed in previous scale dissections. Dendrites under reflected/transmitted light appear
617 much “denser” from interactions with violet-blue iridophores. Variation in dendrite shape at
618 a single focal length indicates an ectopic orientation at distinct layers.

619
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620
621 Fig 49. (A) 16 non-Pb 100X 9 pb/pb transmitted light. Xantho-erythrophores appear
622 “balanced” in expression lacking Pb modification. No extreme modification of dendrites is

623  visible. Well defined layers between structural color and color pigment. Even with minimal
624  dendritic extension, some collection of violet-blue iridophores into ectopic dendritic
625 melanophore-iridophore chromatophore units is still visible.

626
627 IX. Subcutaneous and Spinal Chromatophores
628 Macroscopic qualities of non-Pb study male (Fig 50). Melanophore,

629 xanthophore and violet-blue iridophore were found adhering to the spinal
630 column and ribs (Fig 51A-B). No evidence of subcutaneous erythrophores
631 was detected below the dermis, though suspected in micro-dissected the
632 xanthophore cluster (Fig 52); all “red coloration” identified as blood cells.
633 This raises an issue in regard to the synthesized pteridine and dietary
634 carotenoid pigment resource allocation in non-visible locations (Goodwin
635 1984; Grether 1999], 2001). Subcutaneous melanophore, xanthophore
636  Vviolet-blue iridophore, leucophore and crystalline platelets (Fig 53-54) were
637 found resident in low numbers in dissected deep tissue. Their presence at
638 these locations is well below the dermis (Bagnara 1968).

639

640
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641  Fig 50. 25 non-Pb (McWhite) pb/pb. All slide images taken from posterior peduncle (red
642 circle).
643

644 ’ A IS ! p 7. '

645 Fig 51. (A) 25 non-Pb 100X 9 (micro-dissected spinal column) reflected light. Visible
646 dendritic melanophores and xanthophores residing on the freshly extracted and cleaned
647  spinal column, rinsed with saline solution. (B) The same fish (partially dissected spinal
648 column) reflected/transmitted light. Visible violet-blue iridophores are residing just above
649 dendritic melanophores and xanthophores on the freshly dissected and cleaned spinal

650  column, rinsed with saline solution.

651

652 an 4 ’
653 Fig 52. (A) 25 non-Pb 40X 1 (micro-dissected tissue) reflected light. (B) The same field

654 100X 1 (micro-dissected tissue) reflected light. Isolated yellow xanthophore cluster and
655 reflective crystalline platelets from subcutaneous deep tissue sample.
656
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657 v d - s o g = PR
658 Fig 53. Proximal spine side up (inverted) views of same location. (A) 25 non-Pb 40X 1
659 (dissected tissue) reflected light. Visibly radiating dendritic melanophores and xanthophores
660 are present. Bright white areas are now inverted crystalline platelets above scattered

661  violet-blue iridophores. This shows that crystals are reflective both distally and proximally
662  under any available reflected light. White leucophores are “grey” in appearance. (B) The
663 same field 40X 1 (dissected tissue) reflected/transmitted light. Aggregated dendritic

664 melanophores and violet-blue iridophores forming ectopic melanophore-iridophore

665 chromatophore units are visible with isolated yellow xanthophore cluster. Reflective

666  crystalline platelets remain white. White leucophores are “grey” in appearance.

667

668 - ; "
669 Fig 54. Proximal spine side up (inverted) views of same location. (A) 25 non-Pb 100X 1

670 (dissected tissue) reflected light. Visibly radiating dendritic melanophores are present.
671 Bright white areas are now inverted crystalline platelets above scattered violet-blue

672 iridophores. Showing that crystals are reflective both distal and proximal under any

673  available reflected light. White leucophores are “grey” in appearance. (B) The same field,
674 (dissected tissue) reflected/transmitted light. Aggregated dendritic melanophores and

675  violet-blue iridophores forming ectopic melanophore-iridophore chromatophore units are
676  visible. Reflective crystalline platelets remain white. White leucophores are “grey” in

677 appearance.

678
679 Discussion and Conclusions
680 Our study revealed all major classes of chromatophores (melanophores,

681 xanthophores, erythrophores, and violet-blue iridophores) and also
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682 crystalline platelets were present in both Pb and non-Pb dermal layers. All
683 were found present in and around the eye structure. Scales contained their
684 own distinct populations, and all but erythrophores were found. In dermal
685 layers, the dendrites of ectopic dendritic melanophore structures appeared
686 to be tilted when melanosomes are fully dispersed. Collected and clustered
687 xanthophore populations were reduced in heterozygous Pb condition and
688 nearly removed in homozygous condition. Isolated clustered xanthophore
689 found over all parts of the body and fins in “wild-type”, remained intact in
690 both heterozygous and homozygous Pb condition.

691 Melanophores, xanthophores, violet-blue iridophores, leucophores and
692 crystalline platelets were found resident in subcutaneous deep tissue
693 samples well below the dermis. Deep tissue crystalline platelet orientation
694 appears to be tilted, as they are reflective both distally and proximally under
695 reflected light. Dendritic melanophores radiate in deep tissue indicating 3-
696 dimensional (3-D) orientation within the subcutaneous tissue.
697 Melanophores, xanthophores, violet-blue iridophores, and also crystalline
698 platelets were found adhering to the spinal column.

699 An aggregation of dendritic melanophores and violet-blue iridophores
700 forming ectopic melanophore-iridophore chromatophore units (Fig. 1 and
701  Fig. 6¢, Kottler 2014; Fig 17A-B, Bias and Squire 2017a), in cutaneous and
702  subcutaneous levels is supportive of structural color cells residing at multiple
703 layers, and being above and below the distinct iridophore layer as described
704 in the Bagnara Dermal Chromatophore Unit (Bagnara 1968).

705 The presence of underlying dermal level violet-blue iridophores and
706  crystalline platelets, lacking a xanthophore (yellow) overlay in Pb, with a
707 retained erythrophore (orange) layer produces a distinct “pinkish-purple”
708 coloration in heterozygous and homozygous Pb condition, which is visible
709  both macroscopically and microscopically. An increase in reflective qualities
710 of violet-blue structural pigment is evidenced in Pb. Based on our study of
711 “specific phenotypes”, Pb expresses a higher amount of violet iridophores or
712 more balanced ratio of violet-blue iridophores. Violet-blue iridophores are
713  shown, in both Pb and non-Pb, to form evenly distributed layers in the
714 presence or absence of color pigments. There is evidence that xanthophores
715 and erythrophores may reside at slightly diverse layers or angles within
716  colored ornaments.

717 The violet-blue iridophore chromatophore unit (Fig 2A-B, Bias and Squire
718 2017a) and the removal of xanthophores by Pb modification is required to
719 produce an all-purple phenotype. The Purple gene has the ability to modify
720 existing genome-wide chromatophore populations in heterozygous and
721 homozygous condition, with increased visibility in the UV and/or near-UV
722  spectrum. As a result, this demonstrates selection favoring “private” short
723 wavelength signaling (Endler 1991; Millar 2012).

724 Visually, ornamental spot coloration is modified from a highly reflective
725 orange to a “pinkish-purple” in Grey (g), Blond (b) and Golden (g) (Goodrich
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726 1944). By further removal of erythrophores in European Blau (r) (Dzwillo
727 1959) and Asian Blau (Ab) (Undescribed - see Bias 2015) variants,
728 ornaments are modified to a “violet-blue” revealing the remaining structural
729 color. Pb modification is often most vividly noticeable in grey, blond and
730 albino (Bias and Squire 2017d, forthcoming, PB Expression in Domestic
731 Phenotypes).

732 Microscopically, our results often show minimal structural differentiation
733  between xantho-erythrophores, with differences in population levels, yellow-
734 orange coloration, and collection or clustering of xanthophores. Yellow color
735 cell populations consisting of isolated “wild-type” single cell xanthophores
736 remain intact in conjunction with Pb modification. The same distinctions
737 between heterozygous and homozygous Pb are generally confirmed in
738 macroscopic observations.

739 The population of melanophores does not appear to drastically increase
740 with Pb modification, only the size and shape of the melanophores
741 themselves are altered. When comparing the macroscopic and microscopic
742 results, between documented autosomal genes modifying melanophores, it
743 becomes apparent that while melanophores are modified by Pb, their
744  modification in size or shape by Blond or Golden is not required for “Purple /
745  Violet” or “pinkish-purple” expression by Pb. Nor is it prevented by the lack
746  of melanophores in Albino (a) (Haskins & Haskins 1948), see examples in:
747 (Bias and Squire 2017d, forthcoming, PB Expression in Domestic
748 Phenotypes). Rather, melanophore presence, modification or absence only
749 determines the actual “shade” of pinkish-purple modification in ornamental
750 spots and overall body color when color pigment is present.

751 Motility of melanophore structures was not addressed in this study,
752  though constriction of melanophores is known to occur (Nayudu 1979).
753  Melanophore constriction was noticed during ocular study as the length of
754 time that each slide sample was observed progressed. Frequent evidence of
755 dendritic and/or motile yellow color pigment (xanthophore) structures was
756 detected in this study. Both when length of time increased between
757  preparations of euthanized specimens, and as the length of time each slide
758 sample was observed progressed. For these reasons preparation was done
759 immediately after euthanasia and observations kept to under an hour. No
760 constriction was found for dendritic and/or motile iridophores, outside of
761 violet-blue iridophore clustering associated with ectopic dendritic
762 melanophores. It was noted on multiple occasions after extended periods of
763  observation that what appeared to iridophores would randomly “fire” during

764 cell death. Yet, after drying and rehydration reflective qualities of
765 iridophores persevere.
766 Zygosity and genotype specific, the ratio of violet to blue iridophores

767 appears higher in Pb vs. non-Pb. Whether there is an actual increase in
768 iridophore population numbers or simply an increase in visibility, due to
769  reductions or removal of xanthophores and/or altered melanophores was not
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770 addressed in this study. Nor was the issue of increased reflectivity in Pb
771 through visibility and possible modification to angles at which crystalline
772 platelets reside beneath iridophore layers and basal level melanophores.
773  Clearly much room exists for further and more complex cellular level
774  research involving Purple Body modification.

775 Taken as a whole, macroscopic and microscopic results reveal a complex
776  interaction between all major chromatophores types and crystalline platelets
777 is required to produce the overall purple / violet sheen and pinkish-purple
778  modification of ornamental spotting in P. reticulata by Pb. These cell types
779 combine to produce not only background body coloration, but also increased
780 reflectivity in the UV and/or near-UV spectrum.

781 Poecilia reticulata exist in a recently documented (Bias and Squire 2017a)
782  polymorphic state; Autosomal Dominant Purple Body (Pb/Pb and Pb/pb) and
783 non-Purple Body (pb/pb). The co-existence of the two phenotypes suggests
784 a selective advantage under predation (crypsis) and in sexual selection
785  (conspicuous pattern) under diverse ambient lighting conditions.

786 Pb has been identified as the first polymorphic autosomal gene to be
787 described as existent in high frequencies in wild, feral and Domestic Guppy
788 populations. It is capable of pleiotropic effects on all existing color and
789  pattern elements at multiple loci. It should therefore be considered a strong
790 candidate for further studies involving “the relationships between spectral
791 and ultrastructure characteristics” in orange ornamentation, and extending
792 to color and/or pattern as a whole as suggested by Kottler (2014). A
793 mechanism is identified by which Pb is capable of balancing overall color and
794  pattern polymorphisms, in turn providing fitness through heterozygosity in
795 diverse complex habitats (Bias and Squire 2017a). We hope that Purple will
796 be mapped to its linkage group.

797
798 Photo Imaging
799 Photos by the senior author were taken with a Fujifilm FinePix HS25EXR;

800 settings Macro, AF: center, Auto Focus: continuous, varying Exposure
801 Compensation, Image Size 16:9, Image Quality: Fine, 1SO: 200, Film
802 Simulation: Astia/Soft, White Balance: O, Tone: STD, Dynamic Range: 200,
803 Sharpness: STD, Noise Reduction: High, Intelligent Sharpness: On. Lens:
804 Fujinon 30x Optical Zoom. Flash: External mounted EF-42 Slave Flash;
805 settings at EV: 0.0, 35mm, PR1/1, Flash: -2/3. Photos cropped or
806 brightness adjusted when needed with Microsoft Office 2010 Picture Manager
807 and Adobe Photoshop CS5. All photos by the senior author.

808

sos Microscopy

810 All Digital Image processing by conventional bright and dark field
811 equipment. AmScope M158C. Camera(s): 1. MD35, Resolution: 0.3MP 2.
812 MDZ200, Resolution: 2MP USB Digital, Sensor: Aptina (Color), Sensor Type:
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813 CMOS. Software: AmScope for Windows. An attempt was made to restrict
814 ambient light during both daytime and nighttime imaging of specimens.
815 Imaging was performed with reflected or transmitted practical light sources
816 as indicated. Where delineation in results warranted, a series of three
817 photos from each location were taken and presented in the results; reflected
818 (top light only), transmitted (bottom light only), combined reflected +
819 transmitted (top and bottom light).

820 For purposes of this study low resolution photos were often preferred
821 over higher resolution for clarity at settings of 40X, 100X or 400X. No
822 images were stained. As identified, individual images are full body (non-
823 dissected), or manually de-fleshed (dissected) skin samples. Samples were
824  air dried for minimal time periods of less than one hour for aid in dissection.
825 All samples and images from right side of body, unless otherwise noted.
826 No cover glass was utilized, to reduce damage to chromatophore shape,
827 structure and positioning. No preservatives were used during imaging,
828 though rehydration was done as needed for clarity. All photos were by the
829 senior author.

830
g31  Ethics Statement
832 This study adhered to established ethical practices under AVMA

833 Guidelines for the Euthanasia of Animals: 2013 Edition, S6.2.2 Physical
834 Methods (6).

835 All euthanized specimens were photographed immediately, or as soon as
836 possible, after temperature reduction (rapid chilling) in water (H20) at
837 temperatures just above freezing (0°C) to avoid potential damage to tissue
838 and chromatophores, while preserving maximum expression of motile
839 xantho-erythrophores in Pb and non-Pb specimens. All anesthetized
840 specimens were photographed immediately after short-term immersion in a
841 mixture of 50% aged tank water (H,0) and 50% carbonated water (H>COz3).

842 All dried specimens photographed immediately after rehydration in cold
843 water (H20). Prior euthanasia was by cold water (H.0) immersion at
844 temperatures just above freezing (0O °C). MS-222  (Tricaine

845 methanesulfonate) was not used to avoid the potential for reported damage
846 and/or alterations to chromatophores, in particular melanophores, prior to
847 slide preparation.
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856

ss7  Notes

858

859 This publication is number two (2) of four (4) by Bias and Squire in the
860 study of Purple Body (Pb) in Poecilia reticulata:

861

862 1. The Cellular Expression and Genetics of an Established Polymorphism in
863 Poecilia reticulata; “Purple Body, (Pb)” is an Autosomal Dominant Gene,
864 2. The Cellular Expression and Genetics of Purple Body (Pb) in Poecilia
865 reticulata, and its Interactions with Asian Blau (Ab) and Blond (bb) under
866 Reflected and Transmitted Light,

867 3. The Cellular Expression and Genetics of Purple Body (Pb) in the Ocular
868 Media of the Guppy Poecilia reticulata,

869 4. The Phenotypic Expression of Purple Body (Pb) in Domestic Guppy
870 Strains of Poecilia reticulata.
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