Zebrafish morphometric analysis protocol

Supplementary protocol for

Zebrafish carrying pycrl gene deficiency display aging and multiple behavioral abnormalities
Sung-Tzu Liang !, Gilbert Audira ', Stevhen Juniardi !, Jung-Ren Chen 3, Yu-Heng Lai 4, Zheng-Cai Du >7,
Dar-Shong Lin 473" and Chung-Der Hsiao '2°-10

1. Department of Bioscience Technology, Chung Yuan Christian University, Chung-Li, 32023, Taiwan
2. Department of Chemistry, Chung Yuan Christian University, Chung-Li, 32023, Taiwan

3. Department of Biological Science & Technology College of Medicine, I-Shou University, Kaohsiung,
Taiwan

4. Department of Chemistry, Chinese Culture University, Taipei, 11114, Taiwan

5. Guangxi Scientific Experimental Center of Traditional Chinese Medicine, Guangxi University of Chinese
Medicine, Nanning 530200 Guangxi, China;

6. Department of Pediatrics, Mackay Memorial Hospital, Taipei, Taiwan

7. Department of Medical Research, Mackay Memorial Hospital, Taipei, Taiwan

8. Department of Medicine, Mackay Medical College, New Taipei, Taiwan

9. Center for Biomedical Technology, Chung Yuan Christian University, Chung-Li, 32023, Taiwan

10. Center for Nanotechnology, Chung Yuan Christian University, Chung-Li, 32023, Taiwan

* Correspondence:

duzhengcai8@163.com (Z.-C.D.); dslin@ms1.mmh.org.tw (D.-S.L.); cdhsiao@cycu.edu.tw (C.-D.H.)




Al S

Analysis pipeline outline

Convert image file to .tps format using TpsUtil
Digitize the image landmark using TpsDig2
Procrustes analysis using Morphol

Generate covariance matrix using Morphol
Principal Component Analysis (PCA) using Morpho)



1. Convert image file to .tps format using TpsUtil

* Download tpsUtil64 to convert image file to TPS file
http://life.bio.sunysb.edu/morph/soft-utility.html
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Deletefreorder specimens
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Append files

Convert tps/nts coordinates file
Add variable

|| | Build variable matrix

Delete/reorder landmarks

Delete outlines & curves

Convert tps XY outline to landmar

Append tps Curve to landmarks

Make landmark pairs file
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http://life.bio.sunysb.edu/morph/soft-utility.html

1. Convert image file to .tps format using tpsUtil
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File Operations Options Help
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2. Digitize the image landmark using TpsDig?2

tpsDig232

F e Open the .tps | Ziiin e Sl Edit the
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= selecting the i the edit tools
image and set

Go to specimen ...
the scale

P rr— input source
[ Save data as...
Save image as...

Save screen as ...

Save just outlines...
Clear data...
Append tps file ..
View listing...

Print image...

Print screen...
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2. Digitize the image landmark using TpsDig2

| i tosDig2 ver. 2.30: *Sth.TPS Set the scale by
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2. Digitize the image landmark using TpsDig2
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digitize
landmarks icon
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landmark
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In our case,
19 landmarks were selected




2. Digitize the image landmark using TpsDig?2

Save the file in To do the Principal component
.TPS after analysis (PCA), we need to install
digitizing the Morphol program

landmark

File Modes Edit Options Help

Input source bkmb#/&ﬂ|ﬁ+_ﬂ

= Reopen I
= Next

4+ Previous

Go to specimen ...

| & Sovedata..

‘@ Save data as..
Save image as...
Save screen as ...
Save just outlines...
Clear data...
Append tps file ...

View listing...

Print image...

Print screen...

eXit

Morphol is an open-source program and can be downloaded freely
http://www.flywings.org.uk/morphoj page.htm

11005,3402=194 | Marklandmarks |n=4 |#Lu=20 | ]



http://www.flywings.org.uk/morphoj_page.htm

3. Procrustes analysis using Morphol

& Morpho) 1.06d — 0O x| Create New Project by
E| Preliminaries Variation Covariation Comparison Genetics Help Choosing the Flle Tab
Create New Project ... |cs rReports

Create New Dataset ...

Open Project ...

Open Recent Project ... r

Save Project
Save Project As ...

Export Dataset ...
Export Covariance Matrix ...

Import Classifier Variables ...
Import Covariates ...

Import Covariance Matrix ...
Import Phylogeny File ...

Import Phylogeny Tree Set ..
Import Qutline File ...

Import Shape Change Vectors ...

Close Project
Exit




¥ Morphd 4

¥ Name the new project and select the data file and appropriate options X
File Prelimin
Project Tree Name for the new project]|Zebrafish Project | i
S rew proiec Put a name for the project
Dimensionality of the data: ® 2 dimensions Object symmetry? O yes
) 3 dimensions ® no

Name for the new dataset! |7ebrafish |

Put a name for the dataset

File type: () text (J NTSYSpc () Morphologika Select the data file type

Look In: |3 Desktop - 3| |3 |8a]e=

[ PS4 Remote Play.Ink [ caligata_caligata_Becheroff.txt [ ima

[ steam.Ink [ Digitize image Matrix.txt [ MG

[ The Witcher 3 - Wild Hunt.nk [ ¥ Digitize1 landmarked.TPS [ MG

[ tpsPLS32.nk [ Discord.Ink [ Left

[ VLC media player.nk [ Dota 2.url [ LINE

[ XLSTAT 2014.Ink [} FISH mark.xisx [ New
6.Ink [} uTorrentink [} Grand Theft Auto V.url [} sha
‘] | I | E
File Name:  |Digitize1 landmarked TPS [ Select the .tps from tpsDig2
Files of Type: |All Files - output

Create Dataset Cancel




F Morphaol 1.06d

File

Preliminaries | Variation Covariation Comparison Genetics Help

Pra

New Procrustes Fit ...

s |

B

Find Qutliers ...
Include or Exclude Observations ...

Generate Covariance Matrix ...

Extract New Classifier From ID String ...
Edit Classifiers ...
Edit Covariates ...

Select Landmarks ...

Subdivide Dataset By ...
Combine Datasets ...

Average Observations By ...

Link Datasets ...

Create or Edit Wireframe ...
Set Options for Shape Graphs ...

WF Extract new classifier from D strings..

Dataset: newDataset

Existing classifiers:

Name for new classifier:

|Gene

First character:

Identifier strings:

Brip1 TyHOF01

Brip1 TyHOFD2
Brip1 TyHOFO03
Brip1 TYHOFO4
BripyTyHOFOS

ME

Jl

Last character:

[

—

|

{Positive - count from ledt; negative - count from right)

Pu

t the name for a new classifier

Cancel

Execute

Select the newdatasetTo make a new
classifier/can divide the sample by
gender/gene

For gene name start from 1-7 in

this example




% Extract new classifier from D strings...
ldentifier strings:

L] »

Dataset: newDataset

Existing classifiers:

1]

gender

P

rip1 TyHOF05
Put the name for a new classifier

v

Mame for new classifier:

lGender
Last character:

First character:
l10 10
- count from left; negative - count from right)
Execute

{Positi
Cancel

For Gender name start from 10
to 10 in this example




3. Procrustes analysis using Morphol

¥ Morpho) 1.06d

File | Preliminaries | Variation Covariation Compa
( Prq New Procrustes Fit ... i’tﬁ
=] z| Find Outliers ...

E Include or Exclude Observations ...

Generate Covariance Matrix ...

Extract New Classifier From ID String ...
Edit Classifiers ...

Edit Covanates ...

Select Landmarks ...

Subdivide Dataset By ...
Combine Datasets ...

Average Observations By ...

Link Datasets ...

Create or Edit Wireframe ...
Set Options for Shape Graphs ...

Do Procrustes fit analysis to
analyse the distribution set
of shape




3. Procrustes analysis using Morphol

File Preliminaries WVariation Covariation Comparison Genetics Help

(Project Tree |/ Results |/ Graphics |/ Reports

ﬁ Zbraﬂsh Project
Zebrafish

+F Procrustes fit for Zebrafish ... by

Note: This choice of orientation will affect the presentation of data, but not the result of statistical tests etc. .
Select the Align by

i Align with first specimen {not recommended if there is object symmetry)

principal axes then
perform Procrustes Fit

@ Align by principal axes

i) Align using specific landmarks

Perform Procrustes Fit Cancel




3. Procrustes analysis using Morphol

+F MorphoJ 1.06d — a
File Preliminaries Wariation Covariation Comparison Genetics Help
rProjectTree rResuIts IGragIli{:s“ Reports
fZehraﬁsh |/Find outliers |
Procrustes Fit analyses
result can be viewed in
graphics tab
ot .
@l - -
'._2 L) ‘.7 "'8.
R By In this case,
| . ez - 17 landmarks were selected

_'.14




4. Generate covariance matrix using Morphol

+F Morphol 1.06d

File Preininaries| Variation Covariation Comparison Genetics Help

Pra New Procrustes Fit ...

s |

[ Zel Find Qutliers ...

l/_ Include or Exclude Observations ...

Generate Covariance Matrix ...

Extract New Classifier From ID String ...
Edit Classifiers ...
Edit Covariates ...

Select Landmarks ...

Subdivide Dataset By ...
Combine Datasets ...

Average Observations By ...

Link Datasets ...

Create or Edit Wireframe ...
Set Options for Shape Graphs ...
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Generate covariance
matrix by selecting the
preliminaries tab




4. Generate covariance matrix using Morphol

Data sets

Selected.

newDataset

Select the data set and data type .

%F Select Data Sets to Generate Covariance Matrices

Include

Exclude

Data types (Select all types to be used)

Procrustes coordinates

Select the dataset and
“pooled within group
covariance” then execute
the program to generate

covariance matrices

Available:
gender
ene
Cancel Execute




4. Generate covariance matrix using Morphol

& MorphoJ 1.06d

File Preliminaries

l/ Project Tree Re

Varation | Covariation Comparison Genetics Help

Principal Component Analysis

?Ee

ﬁ] Zebrafish Project

rafish

PC Scores From Other PCA ..

CovMatrix,

Matrix Correlation ...
Contrast Covariance Matrices ...

Convert Covariance Matrix to Landmark Coordinates

Procrustes ANOVA ...

Select the covariance matrices
in the project tree tab and do
the principal component
analysis in the variation tab




5. Principal Component Analysis (PCA) using Morphol

& Morphol 1.06d

File Preliminaries WVariation Covariation Comparison Genetics

Project Tree | Resuits | Graphics | Reports |

Help

f PC shape changes r Eigenvalues r PC scores |

newDataset PCA: CovMatrix, newDataset, ProcCoord, pooled by gender, gene,

Principal component 2

-0.024

-0.04

0.06

0.04

Choose Principal component for the Horizontal Axis...

Choose Principal component for the Vertical Axis...
¥ Use Same Scaling for Both Axes
[0 Use Same Scaling for ALL Axes ...

Color the Data Points ...

Resize Data Points ...
[ Label Data Points ...

Confidence Ellipses ...

Print ...

Export Graph to File ...

Close Panel

0.02 1

0.00

-0.08

-0.06 -0.04

-U.I[JQ U.IUU
Principal component 1

0.0z

0.04

0.08

View the results in the
graphics tab and click
right in the image to edit
several parameter




5. Principal Component Analysis (PCA) using Morphol

& Morphol 1.06d
File Preliminaries Variation Covariation Comparison Genetics Help
fProject Tree rResuIts rGrapllics rRepons |

newDataset PCA: CovMatrix, newDataset, ProcCoord, pooled by gender, gene,
| PC shape changes | Eigenvalues | PC scores |

0.06 7
' Choose Confidence
. e
"4 E||IpSES to make E||IpSES
Choose Principal component for the Horizontal Axis...
Choose Principal component for the Vertical Axis... .
¥ Use Same Scaling for Both Axes . ro m t e ata
o™~ [0 Use Same Scaling for ALL Axes ... -
- Color the Data Points ...
% 0024 Resize Data Points ...
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E Print... * * . .
8 - Export Graph to File ... . . -
—_ . Close Panel
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5. Principal Component Analysis (PCA) using Morphol

" Choose settings for the confidence ellipses ...

Draw ellipse(s)

X

Type: @ Equal frequency ellipse(s)

) Confidence ellipse(s) for mean(s)

Probability:  [0.9

| (Must be between 0.0 and 1.0.)

Use a classifier as a criterion for grouping observations

v

Choose Draw ellipses

jgender -
gender
lgene
Clip the ellipse(s) at the margins of the graph
Show the data points
Cancel OK

\ 4

Choose the category “Gene or Gender”




5. Principal Component Analysis (PCA) using Morphol
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F
B The ellipses graphic will
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% / . .
g
.D:_ IIII"-.
N
-0.02 \\\

Principal component 1
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