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that this Nation, under GOD, shall have a 

new birth of freedom; and that government 

of the People, by the People and for the 

People shall not perish from the earth
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Primer design
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Primer design

serpine1  ̔ └ ף

NCBI Reference Sequence: NM_001114559.1 

FP̔ AGTGAAGATGGAGTGGAGGTAG

RP̔ TCTGGCTGGCTGAAGTCTATC

NCBI Primer-Blast
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CRISPR/Cas9

ðððClustered Regularly Interspaced Short Palindromic 

Repeats (CRISPR)/ CRISPR-associated (Cas)9

ѿ ֲ ῤ℗ ̆ ԍ
ѿ ᾧ Ȃ



CRISPR/Cas9 Vector System 
4 hpf 8 hpf 16 hpf

20 hpf 24 hpf

U6: GFP

300 ɛm



CRISPR/Cas9 Vector System 

http://crispr.mit.edu/

NCBI ENSEMBLEҬ ⌠ CDS ̆№ ̆
CDS №Ȃ ᵝ ATG

҉Ȃ

↓̆ ↓Ҭ M̂ ᵝ ̃Ȃ Protein BLAST

Ҭ ⌠ Ḡ Ḡ׆̆ ↓╠ Ȃ

ᵝ ⌠ ҉̆ crispr.mit.edu/ Ҋ
≢ ᵝ ѿ DNA OligoȂ

gRNA-entpd5̔
CTATAAGAAGTCCGAGCATGguuuuagagcuagaaauagcaaguuaaaauaaggcuaguc

cguuaucaacuugaaaaaguggcaccgagucggugcuuuuuu

Ҋ⅞ №20ntҹgRNĂ ≢ ↓̂ ↓̃
Ώ №ҹsgRNA ̆ ԍ sgRNĂCas9 DNA ̂Ḡ ↓̃
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1. №
Protein name Catalasê CATÃ

Organism Zebrafish (Danio rerio,7955)

Protein information
http://www.uniprot.org/uniprot/Q9PT92

Protein length 526aa

Entry ID Q9PT92

Feature key Active sites 75-75aa
Active sites 148-148aa
Metal binding   358-358aa

Sequence >CATA_DANRE 
MADDREKSTDQMKLWKEGRGSQRPDVLTTGAGVPIGDKLNAMTAGPRGPLLVQDVVFTDE

MAHFDRERIPERVVHAKGAGAFGYFEVTHDITRYSKAKVFEHVGKTTPIVVRFSTVAGEAGSPD

TVRDPRGFAVKFYTDEGNWDLTGNNTPTFFIRDTLLSPSFIHSQKRNPQTHLKDPDMVWDFW

SLRPESLHQVSFLFSDRGIPDGYRHMNGYGSHTFKLVNAQGQPVYCKFHYKTNQGIKNIPVEEA
DRLAATDPDYSIRDLYNAIANGNFPSWTFYIQVMTFEQAENWKWNPFDLTKVWSHKEFPLIPV

GRFVLNRNPVNYFAEVEQLAFDPSNMPPGIEPSPDKMLQGRLFSYPDTHRHRLGANYLQLPV

NCPYRTRVANYQRDGPMCMHDNQGGAPNYYPNSFSAPDVQPRFLESKCKVSPDVARYNSAD
DDNVTQVRTFFTQVLNEAERERLCQNMAGHLKGAQLFIQKRMVQNLMAVHSDYGNRVQALL
DKHNAEGKKNTVHVYSRGGASAVAAASKM
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Swiss-PDB viewer

ԍ ץ Ҭ ⌠ Ḥ ̆ ̆ Ҭ ץ
Ȃ ץ № ᴆ ̆ Pymol̆ Swiss-PDB viewer̆

ChimeraȂ
ԍ ̆↕ ̆ ᵌ № ̆

̆ Ῥ № Ȃ

CATA_DANRE ; Catalase; EC=1.11.1.6; 

Danio rerio (Zebrafish) (Brachydanio rerio)

Resolution: 1.65 (X-RAY)

.HIS75.CA.ASN148. CA .TYR358.CA
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2.№ № NCBI  Uniprot

Entry ID Organism Length Identical

1 Q9PT92 Daniorerio 526 100%

2 P24270 Mus musculuŝ ̃ 527 80.4%

3 P04762 Rattusnorvegicuŝ ̃ 527 79.6%

4 O97492 Canislupuŝ ̃ 527 79.5%

5 P00432 Bostauruŝ ̃ 527 80.1%

6 O62839 Susscrofâ ̃ 527 79.3%

7 Q2I6W4 Callithrix jacchuŝ ̃ 527 78.5%

8 Q64405 Caviaporcelluŝ ̃ 527 78.9%

9 Q5RF10 Pongô ̃ 527 78.1%

10 P04040 Homo sapiens 527 77.7%
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