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Protonephros Muscle
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3cm

Santoriello&Zon, 2012
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Andersson et al, 2012
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doi:10.1038/nature 12111

The zebrafish reference genome sequence and its
relationship to the human genome

Kerstin Howe'*, Matthew D, ':"hrk'":“ Carlos F. 'I'nrl'uj'|"" James Torrance', Camille Fk*r;hclr:TJ""" Matthieu Muffato’,

John E. Collins', Sean | Iumphr:n 5 Karen McLaren', Lucy Matthews', Smart ".ln.]_;n =n', lan Sealy’, Mario Caccamo?,

Carmol Churcher', Carol Scott’, Jn_flru C. Eﬂrr-_l1 R mﬂur_ h.u: ch”, ti.rcl Jiirg H.au-_h , Simon White!, William Chow!, t:‘-rlll Kilian',
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0111213141516 17 18 19 20 21 22 23 24 25
0181614171319 8 101223 15 11 24 25 22

« 15720014, 2010F L fHzv9
- BRAFGRCZz11 (2018)

. HEEA/N: 1.41Gb

« EH&SNP: ~7,000,000 SNP

Coding genes

25,592

Non coding genes

6,599

Small non coding genes

3,227

Long non coding genes

3,278

Misc non coding genes

94

Pseudogenes

315

Gene transcripts

59,876
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Table 2 | Comparison of human and zebrafish protein-coding genes
and their orthology relationships

Relationship type Human Core relationship Zebrafish Ratio

One to one . 9,528 | ; ) « TGD: Teleost Genome
One to many 3,105 - 7,078 1:2.28 Duplication

Many to one 1,247 - 489 2.55:1

Many to many 743 233 934 1:1.26 « 20-25% genes retained
Orthologous total 14,623| 13,355 | 18,029 1:1.28 in duplicate

Unique 5856 i 8177 - P

Coding-gene total 20479 - 126,206 -

s TT%HAEZERTEHRSEERAGEEIFERER
- 9% EEERTEALERAGERIFEER
- OMIMEIRES, AKEHERAXEES2%E I LIEN SEERHASREIEEEE

Howe et al, 2013
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Nature Vol. 291 28 May 1981 193
-

Production of clones of homozygous diploid
zebra fish (Brachydanio rerio)
George Streisinger, Charline Walker, Nancy Dower, Donna Knauber & Fred Singer

Institute of Molecular Biology, University of Oregon, Eugene, Oregon 97403, USA

Homozyvgous diploid zebra fish have been produced on a large scale by the application of simple physical reatments. Clones
of homozygous fish have been produced from individual homozygotes. These clones and associared genetic methods will
facilitate genetic analvses of this vertebrate.

DEVELOPMENTAL DYNAMICS 205:253-310 (1995)

Stages of Embryonic Development of the Zebrafish

CHARLES B. KIMMEL, WILLIAM W. BALLARD, SETH R. KIMMEL, BONNIE ULLMANN, AND

THOMAS F. SCHILLING

Institute of Neuroscience, University of Oregon, Eugene, Oregon 97403-125¢ (CB K., SRK., B.U., TF.S.); Department of
Biology, Dartmouth College, Hanover, NH 03755 (W.W.B.)

Charles Kimmel
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Christiane Nusslein-Volhard Marc Flshman Wolfgang Driever
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» fARRHEE (Embryo) ®J5397BJHER (Period)  « BYERAZDPNER (stage), stage

&FH (Zygote) : 0-0.75hpf name

OPZHEE (Cleavage) : 0.75-2.25hpf * —hREE

gEAER (Blastula) : 2.25-5.25hpf hpf (hours post fertilization)
JRBZBAER (Gastrula) @ 5.25-10hpf dpf (days post fertilization)
{AT5HE (Segmentation) : 10-24hpf . 4EEE (larval) : 5-15dpf

IHAAER (Pharyngula) : 24-48hpf

. 21EHR (juvenile) : 15dpf-3m
M¥LHE (hatching period) : 48-72hpf U P

- pkEHA (adult) : >3m

+ REBESKR(28.5 *C)REEIHIN TR B EE
(SOIEI /%Omm*- ) THERBMERNEERMSE

(1]




IRRaABMER: Zygote to Cleavag NABRE

Eﬁ*ﬂ:i#ﬂ#ﬁﬁﬁ&

Mational Aguatic Biolog ¢ Center

m g %

LALLM
Kimmel et al, 1995

Zygote/0-0.75 hpf/1 cell
Cleavage/0.75-2 hpf/2-64 cell
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Animal Pole

Ventral
Dorsal

Vegetal Pole

Balstula/2.25-5.25 hpf/

50% epiboly 128 cell-50% epiboly

Smith and Kimelman, 2020
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Gastrula/5.25-10 hpf/
50% epiboly-bud

Kimmel et al, 1995
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Segmentation/10-24 hpf/ bud-prim 5

Kimmel et al, 1995
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Types Representative NPC montages Drawings

stable pores

s ' Rosette &
Star rings
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Mature NPC

—100 nm
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Maternal transcripts 2nd

thresholds

1st
thresholds

Cleavage 0 1 2 3 4 5 6 7 8 9 10 ND ND ND
Stages 1c 2c 4c 8c 16c 32c 64c 128c 256c 512c 1kc High Oblong Sphere
Time(hpf) 0.2 075 1 1256 15 175 2 226 25 275 3 33 3.7 4
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First screen: Harvard University, Department of Molecular and Cellular Biology, 2000

A

v" Small molecules v' Screen what?

v 1100 synthetic small 8 v Size of the |ibrary?
molecules i v" What phenotype?

v’ early development v Animal ,

v fertilized zebrafish eggs nimatage:

v Wild type v Animal genotypes?

v 96-well plates = v" Size of screening system?

v 3 embryoz per well (per v Sample size of animal?
compouna) v How to apply chemicals?

v" Molecules were added to PPYY
water

Peterson et al., 2000
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