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Background

Why study color in Betta splendens?
* Ornamental Betta splendens display a wide variety of colors
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Background

Why study color in Betta splendens?

* Ornamental Betta splendens display a wide variety of colors, but what

underlies these colors is unknown

What we “see” — depends on the most
‘dominant” color (whichever one is one top)

|

If we were to split the layers apart, we would see all the different colors
‘ a single “scale” or “area” is carrying. Keep in mind a single fish may
have many different colors and layers!
Dragon” and perhaps “metallic” scaling is on top.
Dragon/Metallic/Opaque ) Perhaps also opaque. A very thick layer that
covers up all the other layers if present.

Guanophores/iridophores ("blue/green” cells)

Iridescent control blue, green, and turquoise.

Melanophores (“black” cells) control cambodian,
Black Layer blond/bright, and melano

Erythrophores (‘red" cells) control extended red,
Red Layer red, and non-red.

Xanthophores (“yellow" cells) control yellow

Yellow Layer (maybe - lots of debate!)
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Background

Why study color in Betta splendens?

* Ornamental Betta splendens display a wide variety of colors, but what
underlies these colors is unknown
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We are investigating the underlying genetic basis of red-blue

m coloration in Betta splendens



Methodology: F2 Intercross for QTL Mapping

Parental Species

F1 generation

F2 generation
Variation in Genotype

Variation in Color

Blue - =i

Fish1 Fish2 Fish3




Experimental Workflow

I Generate F2 intercross (N = 326 — 120) I
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Phenotype fish by quantifying color

/ | \

1. Photos 2. Pigment extraction 3. Spectrometer

|

QTL mapping




Generating F2 Intercross
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Generating F2 Intercross

Current measurements

Dorsal Fin

Caudal Fin
Pectoral Fin

Ventral Fin

Anal Fin

Improvements

_— Dorsal Fin

Caudal Fin
Pectoral Fin

Ventral Fin

Anal Fin



Generating F2 Intercross: Body Size

BN Before ‘After’ measurements were
[ After taken 2 weeks after trip
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Experimental Workflow

Perform an F2 intercross (N = 120)

|

Phenotype fish by quantifying color

/ | \

1. Photos I 2. Pigment extraction 3. Spectrometer

|

Genotype and QTL mapping




1. Photos

- Why: Get the relative RGB value for hue, saturation and brightness

445 nm 535nm 575 nm

Hue

sE
Z 2 Saturation
s S
83
<5
i Brightness
400 450 — 500 550 600 650 700 nm
s 2 g g : & 28

L = = o c c =

58 £33 33 § 2§ 25 §° 3

o a a® o o (U] >0 > O x O <

From Hyperphysics From Kristoffer Helander
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https://physics.stackexchange.com/users/96038/kristoffer-helander

Experimental Setup

Materials:

LED lights

Camera

Photo tank with fish

White balance (calibration)
Color matrix (calibration)




Polarized light gives refraction due to plastic tension




Polarized light gives refraction due to plastic tension

Without polarizing lens 0° polarizing lens 90° polarizing lens

Tonk 44106
Female.?




Before Mirror
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1. Photos

Through Matlab...

1. Label Photos 2. Calculate Weights 3. Train Network
(Fish vs Background based on label proportions Split data:

5 . training set (60%)
= Fish
» InlelduaI Flsh photo

of Photo

4. Mask out any non-Fish pixels 5. Calculate RGB and HSV Values

Red Green Blue

Intensity




Experimental Workflow

Perform an F2 intercross (N = 120)

|

Phenotype fish by quantifying color

/ | \

1. Photos I 2. Pigment extraction I 3. Spectrometer

|

Genotype and QTL mapping




2. Pigment Extraction

- Redness is associated with the abundance of and
carotenoids

- Provide a quantitative measurement of carotenoids (redness)

1. Astaxanthin (M+H)*= 597.38
5 2. Xanthophyll (M+H)* = 569.42
. T 3. Zeaxanthin (M+H)* = 569.42
1 4. Lycopene (M+H)* = 537.43
5. a-carotene (M+H)* = 537.43
VB o OBA I 6. B-carotene (M+H)* = 537.43
3
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2. Pigment Extraction

Protocol:

1. Ground thawed tissue in 2 mL methyl tertiary-butyl ether (MTBE) for 2
minutes.

2. Combine it with the 2 mL extract in a 9 mL falcon tube; rinse eppendorf
with 1mL of MTBE.

3. Add 2 mL of 1% NH,OH to the tube

4. Vortex the tube for 1 minute

9. Centrifuge the tube for 5 minutes at 3000 rpm

6. Carotenoids will be partitioned into the top (MTBE) layer and pteridines

into the bottom (NH,OH) layer



Experimental Workflow

Perform an F2 intercross (N = 120)
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Phenotype fish by quantifying color
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1. Photos 2. Pigment extraction I 3. Spectrometer
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Genotype and QTL mapping




3. Spectrometer

Blueness is likely from iridescence and is structural
Quantify iridescence (blueness)

Reflection probe and Light probe




Future Directions

Continue quantifying color of the F2s
through photos [

Start pigment extraction

Start spectrometer
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