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Nature Vol. 291 28 May 1981 293
==

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

Homozygous diploid zebra fish have been produced on a large scale by the application of simple physical treatments. Clones
of homozygous fish have been produced from individual homozygotes. These clones and associated genetic methods will
facilitate genetic analyses of this vertebrate.

DEVELOPMENTAL DYNAMICS 203:253-310 (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 97403-1254 (C.B.K., SR.K., B.U., TF.S.); Department of
Biology, Dartmouth College, Hanover, NH 03755 (W.W.B.)
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relationship to the human genome
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The zebrafish reference genome sequence and its

Kerstin Howe'*, Matthew D. Clark"?*, Carlos F. Torroja1 3 James Torrance', Camille Berthelot**®, Matthieu Muffato’,

John E. Collins', Sean Humphray"®, Karen McLaren!, Lucy Matthews!, Stuart McLaren!, Ian Sealy', Mario Caccamo?,

Carol Churcher!, Carol Scott!, Jeffrey C. Barrett', Romke Koch®, Gerd-Jérg Rauch'’, Simon White', William Chow?", Britt Kilian',
Leonor T. Qui.n]tais?, Jose A. Gu]erra Assungio’, Yi Zhou'’, \]’rmg Gu', Jennifer Yen', Jan Hinncrk]\’ogcl'. Tina Ey’r]e‘.
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E&SNP: ~7,000,000 SNP

Coding genes

Non coding genes

Small non coding genes

Long non coding genes

Misc non coding genes

Pseudogenes

Gene transcripts




5 A \EZERBEFRYES NABR! Bng

BERAKEEYMHERHE
Biol ;

National Aquatic Biological Resource Center

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

Relationship type Human Core relationship Zebrafish Ratio

T i 9528 i i « 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
Ort.hologous total | 14:623| 13.355 | 18,029| 1:1.28 in duplicate

Unigue 5,806 - a1/ -

Coding-gene total 20,479 - 26,206 -

« MR ARZERENSEEREBFERIFER
-« 69%HINSEERTEAZEREFTERIRER
- OMIMBUEEY, AXEFEXERS2%ES oI LAEHSEERAKEIERER

Howe et al, 20 'i"i:. ;lr'.:l
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. RESEI i EE—3 http://www.zfish.cn/inforscan/1383.html
« Name/Symbols

sonic hedgehog signaling molecule a / shha ki taklia * R 4A0E 5
- HRA: MB K A SHH SHH
- EBRH: 8F8X5, ER INER Shh SHH
« Duplicated genes: a/b/c; .1/.2/.3
- 5335 NG, RUR, ¥R, 2B shhatbaro
- #EHR: #pR+T1g, 5¢Tg(promoter: coding sequence)

2E. gz15Tg, Tg(hsp70ljundn-mCherry), Tg(fabp10a:dsRed; elav3l:EGFP), Tg(atoh7:Gal4)

« Allelems®: Hi+9RS, 31MFEHA, BAIEZFINMIEES

ZEEE: a, b, t, sa, tsu, ihb, zko

HO& shha, shhb Shha, Shhb
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nnnnnnuuﬁl

EZRC https://www.ezrc.kit.edu/ oo | o] ol olalaled
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GRC http://genomereference.org/
Zebrafish Genome Project https://www.sanger.ac.uk/data/zebrafish-genome-project/
Ensembl https://www.ensembl.org

UCSC http://genome.ucsc.edu/




M & E &SRR uh NABRC

BRKEEDHMBRERE

National Aquatic Biological Resource Center

S EHDEERR

4 ENSSERhNTASRABEKS |
7 HSEHREEMEAR, BRHED.

wEKIRE s
HUEENRRE VO -
ZFIN http://zfin.org/ FRHE  AEETS - RS

FEMHSAEFEEFI) http://www.zfin.cn/

ZIRC http://zebrafish.org/ ]IH'HI

nnnnuuuunl
EZRC https://www.ezrc.kit.edu/ [ pupEdiol ol ololaioiod

ZebrafishAdvance | ZZ BB AR D &R

Y Sha s . & IR mRNA BRAOH 73 3%
%ﬂ%@ﬁ;}gcpll:}\ http://WWW. Zf|Sh .Cn/ ZZRBPHIPAE Development ERFZTHE, E3ERE

AHRERERSEER Mini-lll EH (dSmR3) 5RX

RNAREHESE S, BT IETZMAIR mRNA SEE AR

E gﬂﬁ;}g&%ﬁ}g)ﬁ BUFR753%, BImR3/dsRNA B ER %,
GRC http://genomereference.org/

Zebrafish Genome Project https://www.sanger.ac.uk/data/zebrafish-genome-project/

Ensembl https://www.ensembl.org

UCSC http://genome.ucsc.edu/




ExXBI S8 RPN

U UTTY S

Resource Centers

Zebrafish Intemational

Resource Center (ZIRC) &

China Zebrafish Resource
Center (CZRC) &

European Zebrafish

Resource Center (EZRC) &

NABR BRC

EI%*EE%WE#S}FE
National Aquatic Biolog e Center




SR & EEL) NABRC

ERKEEYHHBRERE

National Aquatic Biological Resource Center

Koty paiiey IR N TIIRA £

Matlc el

=L REE Y EEEE Fani FaEE B

cz2fac

EFEES S R e A S R S TR P e b [l an -1 e e X BRRENTRIE

4 CWMOEISSRESEERRTL | SRESTH TSN E ST S

LD E 1S
St EREBRITH




ExRES B SR NABRC

El%*ii%ﬂlﬁﬁﬁﬁ

National Aquatic Biological Res

- HESEnRAREENEEHRANEZFFEK, RiHRE200051mER, HHY1/398E6H
«  2021FEEXIIMRSS87002 R, BRitX9MRSS1A35000 0K

o ERFHARKENHRESEEFHTFE (FYEHE53%, =EBIT0%)

- EHRDEHFEXRFR. AIRS. LA mEEE. BRRESITF

1800 = 100-
16004 ™ Total number of fish lines R A
A
1400 Home-made lines _ 801 apat
o
1200 5 K N
O
1000 1 o 60 4,
r TR IR " o A .
800 = > ATA
o A Taa
o
w0, ¢
20 Aaaa
200 ¢ A
A A
0+ T T T T T ] A,
2012 2013 2014 2015 2016 2017 2018 2019 0 =

Z-éM 7-12M 13-24M 25-36M 36-48M
Year



F RSB SEFL NABRC

ERKEEYHHBRERE

National Aquatic Biological Resource Center

czlRc mxmzammn " ,
TWWWWWMWW X i'IJ: ) http//WWWZflShCﬂ/

| = H{RFE: zebrafish@ihb.ac.cn

HEHE RS "
R o e e 2020-07-20 E H 'IE * O 2 7 - 6 8 7 8 O 5 7 O
wEA IR SR A R R R D 2020-07-06 — )
wEAL EE M TR R EEEE 2020-06-30
*@%iﬁﬁj B EAN D BRI 2020-06-22
SRR i L L L e 2019-10-10
HRETiEE TR DSBS S AN 2020-11-16
R ERESEESHAEANDER k2B 2020-09-27
ZKOSRL S Al & | 2020 HREN R HAA 2020-09-24
R Erp s B s 2020-04-08
e = HESHE
= el 0| A A F A AP B T R R ERTE A M E 20200601
ULk e m— MRS R SR BRI R TR 2020-05-19
PO ACERTRHTA RS M BN D E A 2018-06-24
— EFHDESE LA NOOEMERIRRIS  2090s1e | oo oo USERTAREENTARRATS 20200519
AR ERNSARE, (V& EFNDAE S EFHD A" BEETA BN AN s TR S A SRR RS i
SR Y . hLEERKEEPHRESEENEERD: holEADPRDARE CRENSERNDR) MHRERNRE . a1bl. 2
o 2. BRONSAIEAS. UESTeERSaNRTENEERS -
i 27 EEHREL N DES FMES AR RIS . e S B P S EFH DR S (China Zebrafis Resource

Center, CZRC) » ERY» EiEHAT.OHEENE CREREEREAHET BEREQHEHHESTTME018YFAIS01000) -



http://www.zfish.cn/
mailto:zebrafish@ihb.ac.cn

0®

N é -~ ®
HAY NABRC
BRKEEDHMBRERE

National Aquatic Biological Resource Center

> RV S &R

> HS8RHRHE
> BSaEREARSEFHS
> REEARERNEER




czlRc

B X5 & 8 iR Pl

CHINA ZEBRAFISH RESOURCE CENTER

E

ER DB EEE

NA BRC.

B =R kii‘-‘l@ﬂlﬁﬁﬁﬁ

Nationa al Aquatic Biological Resource Center




