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ZFIN T fitgps1 B ARG B

Gene Symbol: gps1
Previous Names: im:6909260, im: 7145572, zgc:154082

Location: Chr: 3 Details
Nomenclature History

GENE EXPRESSION ©

Directly Submitted Expression Data: 1 figure (1 image) from Thisse ef al., 2004 [IMAGE:6909260]
1 figure (1 image) from Thisse ef al., 2004 [IMAGE:7145572]

Wild-type Stages, Structures: Zygote:1-cell (0.0h-0.75h) to Hatching:Pec-fin (60.0h-72.0h)
unspecified &

Ontology & GO Term

Biological Process cullin deneddylation =1 (more)
Cellular Component COP9 signalosome 1 (more)
TRANSCRIPTS

Type® Name Length (bp) Analysis ©

mRNA gps1-001 (1) 1940 Select Tool

3136233178, . 36246017

ncRNA gps1-002 (1) 720 Select Tool 2406

Transcript
gps1-001
-
gps1-003 (1) 785 Select Tool T
i t ik

11}

L]
gpsl-002

aps1-004 (1) 666 Select Tool



Uniprot#]5 | gt FE IR

AOAURDY9 - a0aurs DANRE

Protein I Submitted name: G protein pathway suppressor 1

Gene gps1
Organism Danigueda (Febrafish) (Brachydanio rerio)
Status IDDOD Experimental evidence at transcript level*
D|Sp|ay Mone I“\:BLASTJ = align [QFomiatJ [ﬁ'hdd to basket [@Hlstoryl
FUNCTION _ _
Family and domain databases
SUBCELLULAR LOCATION Gene3D® 1.10.10.10. 1 hit.

1.25.40.10. 2 hits.

PATHOLOGY & BIOTECH
PTM / PROCESSING InterPro* IPRD19585. 205_proteasome_reg_su-Rpn7/.
EXPRESSION IPRODO717. PCI_C'CITTI

IPRO119290. TPR-like_helical_dom.
IPRDO11991. WHTH_DNA-bd_dom.

STRUCTURE

[Graphical view

. _
Pfam* FPFO13E9. PCI. 1 hit.
|
PF1O6MNGEPMN7. 1 h
DRDSS—REFERENDES [Graphical "..l"iEW]
- |
SMART®* SMO00SS8. PINT. 1 hit.
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Published m final edited form as:
Circ Heart Farl. 2013 September 1: 6(5): . doi:10.1161/CIRCHEARTFAILURE.113.000338.

The COP9 Signalosome Is Required for Autophagy, Proteasome-
Mediated Proteolysis, and Cardiomyocyte Survival in Adult Mice

OPEN @ ACCESS Freely available online @ ‘PLOS | ONE

Hepatic Deficiency of COP9 Signalosome Subunit 8
Induces Ubiquitin-Proteasome System Impairment and
Bim-Mediated Apoptosis in Murine Livers

Daoxiong Lei'2, Fagian Li3, Huabo Su', Jinbao Liu'? Ning Wei$, Xuejun Wang"

A I\/ICB

Journals.

Dynamic Regulation of the COP9 Signalosome in Response to DNA
Damage

Maria G. Fiizesi-Levi,® Gili Ben-Nissan,* Elisabetta Bianchi,” Houjiang Zhou,© Michael J. Deery,© Kathryn S. Lilley,© Yishai Levin,
Michal Sharon®
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Synteny between zebrafish and human

scpep1 3:36126405- — SCPEP1 17:56978105-
(ENSDARGO0000040072) 36134372 (ENSG00000121064) 57006768
engase 3.36135648- — ENGASE 17:79074939-
(ENSDARG00000010035) 36152092 (ENSG00000167280) 79088599
SLC16A3 (1 0f 2) 3:36160087- — SLC16A3 17:82228397-
(ENSDARG00000028583) 36166512 (ENSG00000141528) 82261129
csnkida 3.36172321- — CSNK1D 17:82239023-
(ENSDARG00000008370) 36209462 (ENSG00000141551) 82273731
dus1l 3:36221917- — DUS1L 17:82057506-
(ENSDARG00000089260) 36231771 (ENSG00000169718) 82065887
gpsi 3.36233178- — GPS1 (ENSG00000169727) 17:82050691-
(ENSDARG00000040650) 36246017 82057470
rac3a 3:36247969- — RAC3 (ENSG00000169750) 17:82031624-
(ENSDARG00000090062) 36259220 82034204
prkariaa 3.36261711- — PRKAR1A 17:68511780-
(ENSDARG00000076128) 36271831 (ENSG00000108946) 68551319
zgc:86896 3:36274834- Mo homologues

(ENSDARG00000090369) 36283400

LRRC45 17:82023302- No homologues
(ENSGO00000169683) 82031151
RAC3 (ENSG00000169750) 17:82031624- — rac3b 12:3614629-
82034204 (ENSDARGO0000020795) 3633776
DCXR 17:82035136- — dexr 12:3635055-
(ENSG00000169738) 82037732 (ENSDARGO0000079271) 3645629
RENG 17:82047902- — rfng 12:3646187-
(ENSG00000169733) 82051831 (ENSDARGO0000019746) 3669142
GPS1 (ENSG00000169727) 17:82050691- — aps1 3:36233178-
82057470 (ENSDARGO0000040650) 36246017
DUS1L 17:82057506- — dus1l 3:36221917-
(ENSG00000169718) 82065887 (ENSDARGOQ0000089260) 36231771
FASN (ENSG00000169710) 17:82078338- — fasn 12:34890656-
82098332 (ENSDARGOQ0000087657) 34945420
CCDC57 17:82101460- — CCDC57 12:34860158-
(ENSG00000176155) 82212830 (ENSDARGQ0000089863) 34886418
SLC16A3 17:82228397- — slc16a3 12:34845164-
(ENSG00000141526) 82261129 (ENSDARGO0000045051) 34854562
CSNK1D 17:82239023- — csnkidb 12:34815412-
(ENSG00000141551) 82273731 (ENSDARGO0000006125) 34831695

(5] H: Ensembl)




aa Alignment

zebrafish vs mouse

LENGTH IDENTITY SIMILARITY

490 2283.0 445/490 (90.5%) 455/490 (92.9%) 19/490 ( 3.9%)

zebrafish vs human

LENGTH IDENTITY SIMILARITY

491 2339.0 4531491 (92.3%) 470/491 (95.7%) 1/491 ( 0.2%)

mouse vs human

LENGTH IDENTITY SIMILARITY

491 2355.5 461/491 (93.9%) 4671491 (95.1%) 200491 ( 4.1%)

(T E.: Neddle)



aa Alignment

41to250f128 p

# Columns | . BLAS |iAﬁgn|)§.nowruoad| # Add to basket
v

Protein names

Entry name Gene names

4 result{s) selected. (Clear selection)

Q13098 CSMN1_HUMAMN “"fi COoP9 GP51, COPS51, CSN1 Homo sapiens (Human)
- signalosome
complex subunit 1
W | Q99LD4 CSN1_MOUSE ’lri COP9 Gps1, Copsl, Csnl Mus musculus {Mouse)
- signalosome
complex subunit 1
FO976834 CSMN1_RAT ‘!i COP9 Gpsl1, Copsl, Csnl Rattus norvegicus (Rat)
- signalosome
complex subunit 1

[] { QBHZO0 SPS3_ARATH !i Solanesyl SPs3, GPS1, Arabidopsis thaliana (Mouse-ear
- diphosphate At2g34630, T31E10.3 cress)
synthase 3, c...
ADAURS ADAURS_DANRE G protein pathway gpsi1 Danio rerio {Zebrafish) (Brachydanio

suppressor 1 rerio)
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MELEVQVFRFQGEYEENRIDADPOEDOQHAF DTHYVVERF TLDLEQY ASSTSGLMETIERL

ok
QFIAD]'I]ZPTLR‘.I"EALKHAI_SFUQRTFMH‘IEEI}[RKLSEATRSSLREIQNAPDAIPESG

HAFTATRCEPLRVEALEMALSFYORT FHVIONMYEETHREI SEAT====RELGHAFIATFESG
HAFTATRCEPLRVEALEMALSFYORT FHVIONMYEETHREI SEAT====RELGHAFIATFESG
AFTATHCEQLREVEALEMAL S FYLRTFHVIVY EETHRFLTEAT ————-REVQGVFIAVEEGA

ekl ok Ao ok
VEFFALITA¥VEATREKALLKLEKLITDLERY EGHSTKEST RRGHIILGDHY LICSILSH

VEPFPLIT AN VEAT REFALLET EFTOT DL ERY KGNS TRESTRRGHIDLGDHY LOCGOLSH
VEPFPLIT AN VEAT REFALLET EFTOT DL ERY KGNS TRESTRRGHIDLGDHY LOCGOLSH
VEFPFPLIT AN AESTREEALLET EFTOT DL ERY KGNS TRESTRRGHIDLGDHY LOC GOLSH

LR35 E = N
ALEC Y SRARTTCTS ARHVIFMCLHV TRV VY AR S VLS Y VS ERESTPETAEQRGERDS

ALFCY SRARDTCTS ARHYV I FMC LY TRV SV LR S HVLST VEEAESTFET AEQRGERDS
ALECY SRARDYCTS AKHVI FMC LY TRV SV LR SHYLS Y VSEAESTFET AEQRGERDS
ALECY SRARDYCTS AKHVI FMC LY TRV SV LR SHYLS Y VSEAESTFET AEQRGERDS

ATGATLTRELEC AhiTAELAMKEY B AFCLLLASFIHCIFFELLSFENVATY GGLCALAT
ATQATLTRLEC AL ARLA R RET RO A AFCF LLASFIHCOFFELLSFSRVAVT GRLCALAT
ATQATLTRLEC AL ARLA R RET RO A AFCF LLASFIHCOFFELLSFSRVAVT GRLCALAT
AHQAVLTELEC AMGLAELASEEY P AMKCFLOASFDHCDFFELLSFSHVAVTGGLOALAT

L R e R s e
F]]RHELQRN".I'ISSSSFKL.FLELEPQ‘#RDIIFKF‘IESKYASCI.IG.!LDEMIGJNILLDMYL:\P

FIRQELARRVIZSSSFELFLELEFQYREITTFEF Y ESKY ASCLEMLIEMEDHLLLIMYLAF
FORQELARRVIZSSSFELFLELEFQYRITTFEF Y ES KT ASCLEMLIEMEDHLLLIMYLAF
FIRRELARRVISSSSFELFLELEPQYRITTFEFY ESKY ASCLEMLIEMEDHLLLIMYLAF

HYRTLY TRIENRALTIATFSF WS ATMHEMAMAFRTT VAR EDELTALILEGLTSARVISH
HYRTLY TRIENRALTIRTFSF WS ATMHEMAMAFRTT VAR EDELTALILEGIL THARTISH
HYRTLY TRIERRALTIATFSFTVEATMHEMASAFRTT VAR EDELTAVILEGLTHARTISH
HYRTLY TRIEREALIAQYFSF T VS ATMHEMAYAFRTTY AR EDELTALILEGLTHARTISH

LHE LR R
SKIL‘fARD‘!’IIQRSTTFEIGLLMGICEFQRRAKAMMLRM‘!T.RHQIWJKSPPREGSQGELTP

SEILY ARTVIRRSTTFEESLIMGEEFQREARAMILEAAYT ENTHVES FFREGSQGELTE
SEILY ARTVIRRSTTFEESLIMGEEFQREARAMILEAAYT ENTHVES FFREGSQGELTE
SEILYARDVIQRSTTFEESLAMGEEFQRRARAMILEAAVI ENOTHVESFFREGSQGELTE
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Conserved Domain
R R b b b b b g b b R A S R kb b o R
FORAQELARNV IS SSFRLFLELEPOVED T TFEF Y ESE Y ASCLENLIENEDHLLIIMY LA
FORAELAERNY IS S SF R FLELEPQVED T TFEF Y ESEY ASCLENLIENEDNHLLIIMY AT
FIERAEL AR IS S S FEL FLEL EPAYRD T TFEF Y ESEY ASCLEMLIENEDHLI T INY AT

FORRELRENY LSS FELFLELEPAY RO IIFEFYESEY ASCLEMLOEMEDNLLIIINT LAF

AR R R R R R kR R R Rk ok
HYRTLY TRTEHEAT TR TFSF TS AINHEMAAAFRT TYART EDELTALTIT EGLTSARYDEH

HYRTLY TRTRWEAT TRYFSFT WS ATMHEM A AR FHT TYAAT ENELTAILTT EGI THARTIISH
HYRTLY TRTRWEAT TRYFSP T WS ATMHEM AARFHT TYAAT ENELTAVIT EGITHARTISH

HYRTLYTAIRHRA TRYFSF Y VS ADMAEMAYAFRTTVART EDNELTRITI EGITHARTISH

okt kool ok sebholhotolobohkolrok  sokololorok | ok kol
SEILYARTYIGRSTTFEESLIMGEEFORERARAMMLE ARV LENG THYES PP REGEHGELTT

SEILY ARDYOR RS TTFEES LIMGEEFRERAFRAMILEA A VI EHY ITHYESFFREGSRIGELTE
ST ARTVIR RS TTFEESLINGEEFQERAFKAM I LEAA YT RHY THYESE P REGEHGELTE

SEILY ARDVDRRSTTFERESLAMGEEFQRRARAMILES AV EHOTHYESFPREGSQGELTE
PR e T R e e e R T e e P P e e S R R p e S B e T
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Analysis the Function of gps1 in Zebrafish
via Reverse Genetics

1. Knockdown
Morpholino. siRNA...

2. Knockout
CRISPR/Cas9. TALENs

3. Overexpression



Morpholino
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(5] H: Gene Tools)



Morpholino Target site

MO(E3I3)

Summary 6

—mmi Revierse strand

Statistics Exons: 14 Coding exons: 14 Transcript length: 1940 bps Translation length: 490 residues
Ensembl version ENSDART00000141106.1

Type Known protein coding

Prediction Method Manual annotation (determined on a case-by-case basis) from the Havana project.

Alternative transcripts This transcript corresponds to the following database identifiers:

Havana transcript: OTTDART00000023686




effect prediction

gps1 skipexon3

Program blastp * Database nr v with parameters

View | |1 GenBank | | Redraw | 100 ~ Frame from to Length

1 | +2 B 59,1281 1224
| -1 m 23.. 457 435
s — ] -2 @B 526.. 738 213
e S -2 ®m 886..1056 171
C S — — +1 = 1.171 17
- — | -1 m1124..1281 159
Length: 56 aa +3 @ 147.. 290 144

| Accept | | Alternative Initiation Codons | +3 B81047..1166 120

-3 @ 471, 584 114
l atzccactaccegtzcagstetttaactttecasgzzstectestagas
m P L P ¥ @ ¥W F N F Q@ &G 5 W E
46 ceocatcecagatagatsetgaccctecaggaagsaccascagaatses
F M @ I D A D P & E D @ & N A
9] cectzgacaccaactatsttstezzaaaacececgacattszgzsaastesca

P DTUNTYJVVETHNTPTTLTCG S 4 EXOn3Sk|p

136 agzgasgteocccagatsczgtaccagaggesgszcagttsa 171
E & P E C G T E G G 3 =*

(T.E.: OFR Finder)



effect prediction

gps1-intron3
Program blastp ¥ Database |nr A with parameters

View || 1 GenBank | [ Redraw || 100 ~ |[Sixframes| Frame from to Length

[ ] +2 B 5§95..1569 B70
L I | -1 m 2932, 745 A53
[ | [ | | [ | ] +1 = 1.. =342 27
(I —— —— T e
- = I — — -2 ®m1174..1344 171
[  — 1 -1 E1412..1569 159
Length: 113 aa +3 @ 435.. 578 144
| Accept | | Alternative Initiation Codons | -2 B 208.. 345 138
+3 B13235..1454 120

1l atgoccactaccocgtgzcaggstoctttaactttcagggsstoctztazaz _
m P L P W g WY F N F g & 35 W E 3 W 759.. 872 114
45 cococatscagatagatgsctgzaccoctocaggaagaccagcagaatszos -1 = 23.. 124 102

FP M Q I » A& D PP o E D g o I A
891 coctgacaccaactatgttotogaaaaccogacattggatctazag
r D T M ¥ ¥ W E NN F T L I L E
15368 cagtatgocgtoccagctacagtggactgatsaggatcgagagescts
Y a3 5 ¥ 5 & L M E I E K L
151 cagtttattscagsaccactgococctocagctacgagtssaagcacts
2 F I & D H C P g L E W E & L
2280 aagatggocctgtococtttzstoccaaagaacctttaatgsttzatzto e ° e
E m 4 L 5 F ¥ @ R T F N ¥ D ¥ Cryptlc |ntr0n|c
271 tatgaagaaatcocatcgcaaactocactzasgoccacaagsgzocaatto
¥ E E I H K K L T E &£ T K @ F
315 ctgttttattttcccctoccatgocttaa 342
L F ¥ F F L H A =

(T.E.: OFRFinder)



CRISPR/Cas9 System
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JNNOVVVYYVYONO9S

gRNA
AGUCCGUUAUCAA

Chromosome DNA

gRNA/Cas9 R4 TAEJRH ( 5] A Mali er al.. 2013 )



TALEN System

N-terminus C-terminus
] LI ...,E.;'
DGDDDD ome
| 3’
l 5’
O | CICdvdsE DGDNIDDIDD
10|1%

TALE binding domain

TALEN R G TA/FJ5# (51 H: ShenYetal, 2013)



gRNA/Cas9 Target Site

—mlReverse strand

Statistics Exons: 14 Coding exons: 14 Transcript length: 1,940 bps Translation length: 4@ residues
Ensembl version ENSDART00000141106.1

Type Known protein coding

Prediction Method Manual annotation (determined on a case-by-case basis) from the Havana project.

Alternative transcripts This transcript corresponds to the following database identifiers: gR NA‘2

Havana transcript: OTTDART00000023686
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