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Abstract

UCH-L1 (ubiquitin carboxyl-terminal hydrolase L1) is a protein, which plays an
important role in ubiquitin-proteasome system. Many previous reports showed the

relation between UCH-L1 and neurodegenerative diseases, diabetes, as well as can

cer. However, the mechanism still remains unclear. In the aim to investigate the func-

tions and regulatory mechanism of UCH-L1 in living organism, Drosophila melanogaster
model was utilized to examine the role of UCH-L1. This chapter provides a summary

" 1>Z7ZEZ—e]1l —e'—eel>ZeSeZele 1715 e Z @1l 1 , W1cSeZ:
expression of Drosophilaubiquitin carboxyl-terminal hydrolase (dUCH) leads to the
eZe7ZEe@l™ —1 ¢le'®e2zZ1eZYZe"™ -7 —e1S—ele7—Ees""—il S'-
ginal discs induced a rough eye phenotype in the adult, partly resulting from induction

of caspase-dependent apoptosis, upset of photoreceptor cell distribution and omma-

¢’ 7—1S™M'ESel-"e™S47Z>—"—eil —eZ>7Z@e —eeC¢dLle'Z1lse 17V
eye phenotype was completely recused by co-expression either Sevenless or Draf of

the mitogen-activated protein kinase pathway. Besides, knockdown dUCH in dopa -

- — 2759 E1l—772>"—®1>Z®ieeZel’—1®e™"-Z1 S»""—@"— ®le'®Z!
"o/ 7581+ " eZ1 Brosophflad 1" sZk 1 E~—e>'<7eZ1S1le’'s—" ES—-:
development and function.

Keywords: Drosophila melanogasteddCH-L1, human diseases, eye development,
anti-dUCH antibody

1. Introduction

Ubiquitin carboxyl-terminal hydrolase L1 (UCH-L1), a protein of 223 amino acids (aa),
weighs about 24,824 Da, a period lasting for more than 48 half-hour. UCH-L1 is an abun-
dant protein in neurons, accounting for 1-2% of the total protein in the human brain [ 1]. In
addition to the brain, UCH-L1 is also expressed strongly in the peripheral nervous system,

ImECH i 7KH $XWKRU V  /LFHQVHH ,Q7HFK 7KLV FKDSWHU LV GLVWULEXWHG XQGH!
S$WWULEXWLRQ /LFHQVH KWWS FUHDWLYHFRPPRQV RUJ OLFHQVHV E\ ZKLF
open science | open minds GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP COEEE'KH RULJILQD
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including sensory and nervous system activity. UCH-L1 belongs to remove the tagged
enzyme (deubiquitinating enzyme (DUB)), an important protein in ubiquitin proteasome
system (UPS). UCH-L1 hydrolases the peptide bond between ubiquitins and also plays a
function as a ligase when it be in dimer form [ 2, 3]. UCH-L1 is an enzyme which binds to
the polyubiquitin chains and released the single ubiquitin in the ubiquitin proteasome sys -
tem. However, when UCH-L1 is in binary form, UCH-L1 leads to the formation of a polyu -
biquitin chain linked through lysine 63 (K63). Although the main activity of UCH-L1 is
still unclear, UCH-L1 has been believed to play its role through maintaining a pool of free
monomeric ubiquitin which is important for the function of ubiquitin proteasome system
[4]. Abnormal function of UCH-L1 leads to the reduction of protein degradation, followed
by the accumulation of ubiquitinated protein [ 5-7]. UCH-L1, therefore, may relate to many
biological processes which dependent to ubiquitination including DNA repair, cell signal -
o’ —31e>S "' —+81Z—<"ECe "' ®R1lS—eleZe>SeSe’"—j

—1W_ _"31S1-—"e®eZ—®Z1-72+S+'"—17«1 |, W10 _Y 01 Scel :
Parkinson’s disease (PD) B]. By contrast, another variant of UCH-L1 (S18Y) was discoverec
as a factor in the risk reduction of PD [9]. Other studies also found that UCH-L1 was related
¢"1S<—">-Se1SEEZ7-7+Se’"—1S—+1See57eSe’"—1%e1 ..., @¢—720
bodies [3pil Z>¢'Z>—">Z81¢>SE’'+Z21Sj"—SeleCee>"™'¢10 Ul1l-"
within UCH-L1 gene manifested motor ataxia, axonal degeneration and a reduction in the
monoubiquitin level in neurons [10-12].

On the other hand, many studies indicated that UCH-L1 involved too many types of human
cancer [4]. High expression of UCH-L1 was found in many types of cancers such as breas
cancer, non-small cell lung cancer [L3, 14. UCH-L1 expression can be self-upregulated

Y'S1I"—E"«Z— EE1lt,ESeZ—"—& 1SE'YSe'"—il ‘Z1 , W:
which feedback regulates the expression of uch-I1 gene [15]. UCH-L1 may also promote
ES—E7Z>1 -72SeeSe’'®e®l Y'S1t, ESeZ—"—,"—e7E&Z1 48" '¥].

High levels of UCH-L1 may promote oncogenic transformation, invasion and metastasis,
and the function of UCH-L1 might due to the enhancement of Akt signalling in vitro and
invivo [ 16, 18, 19].

By contrast, UCH-L1 had been also reported as a tumor suppressor in many other studies
The downregulation of UCH-L1 was observed in various types of cancer such as esophagea
cancer, breast cancer, prostate cancer and pancreatic canceR(—24. Reduction in UCH-L1
expression leads to cell proliferation arrest and p53-mediated apoptosis [22, 25].

In humans, the gene coding for UCH-L1 is located in the short arm of chromosome 4 at posi-
tion 14, from base pair 40,953,685 to 40,965,202, 11,518 base pairs lor&$][ In Drosophil
melanogasted 1 2<'37’' ¢’ —1 ES><"j¢e,oZ>—"—Sel ‘¢Ce>"eS@Z10s UlZ-
homolog of human UCH-L1 (hUCH-L1). The identity and similarity between dUCH and
hUCH-L1 are 44.5 and 75.7%, respectively. In this chapter, we provide a summary on recen

—e'—e@157ZeSeZele”1e'Z15"eZ @11 , WDrosefihilal ~se/l<ceeid—" €
ings indicated that dUCH (ortholog of human UCH-L1 in Drosophilg plays an important role
tissue development and involves in Parkinson’s disease.
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2. Drosophila model in the study role of UCH-L1

2.1. Homolog of human ubiquitin carboxyl-terminal hydrolase L1 (UCH-L1) in
Drosophila melanogaster

The survey of the Drosophilal e Z —"—-71¢SeS<SeZ1See™ Ze1S—1'e7Z—+' @
‘C_Te"elele'Z7Z1'2-S—1 |, Wil ‘Z1 ZX\[1e+Z—Z &kesoBhildubigGite
carboxyl-terminal hydrolase), encodes a 224-amino-acid protein that shows 44.5% identity
and 75.7% similarity with human UCH-L1. The Cys residue at amino acid (aa) position 90 and
the His residue at aa 161, both of which are essential for hydrolase activity of human UCH-L1
[27-29, are conserved in Drosophila melanogastalong with several other species including
Mus musculusand Caenorhabditis elegafSigure 1).

2.2. Generation of anti-dUCH antibody

Since Drosophila melanogastéias been shown to be a compatible model for studying human
diseases, the UCH-L1 homologous protein in Drosophila melanogastédUCH) is utilized for
analyzing the role of UCH-L1 in living system. Thereby, anti-dUCH antibody is essential for
research and needs to be generated. The produced anti-dUCH antibody was shown to have
el ™ZE E'e¢lS—eleZ—0'e’Y e¢le 10 Z1e 1™5Tez’ —j1
Sel]i"W1l—e&eelS—e'e7 1E —EZ—*>Se’"—il ‘ZIWARZVAVVV1E
¢7—1Se1S1e” 1E"—EZ—80P+1" ZEViZ DL e82Fy—o'<"eCle'™ Z«

hUCH-L1 58
mUCH-L1 58
ducH 59
CUBH-1 56
hUCH-L1 118
mUCH-L1 118
ducH 116
cUBH-1 SLANLEDRINLGDGSFA-KWL 113
hUCH-L1 176
mUCH-L1 176
ducH 176
cUBH-1 171
hUCH-L1

mUCH-L1

ducH

CUBH-1

Figure 1. Amino acid sequences of UCH-L1 protein between human (hUCH-L1), mouse (mUCH-L1), Drosophil
(dUCH-L1) and C. elegangcUBH-L1). The identity and similarity between human and Drosophilawere 44.5 and 75.7%
respectively. Identical amino acids are shaded in dark grey, and similar amino acids are shaded in light grey. The red
0747501 — ¢ ESeZ1e' 71’7 —+"ESe1S—'—"1SE’ex®1S+1SE'YZ1le'*eZeil «720eS-
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Drosophilaeither in Western blot or in immunostaining. When the dUCH was overexpressed
'—1 ¢12¢21'-Se'—Sele’eE®lze —+1+'2Z1 Z& loetoe+Z-01-
SZ@E " e —"£Z¢1<C1le'Z1S—e" e 1S—e'"e(d1S—21e'Z1S—e'c"e¢1
of the dUCH target protein in Drosophilatissues either in Western blot or in immunostaining
(Figure 2). Success in producing dUCH antibody provides a good material for further experi -
ments in the study role of UCH-L1 by Drosophilamodel.

2.3.Drosophila model for studying the UCH-L1 role in tissue development

Being a member of ubiquitin proteasome system (UPS), UCH-L1 is thought to be involved in
—~S—¢le’ Z>Z—e1l™>"EZeeZel —1¢'Y' —el " 5eS—"e-edlez(

In Drosophilal —"¢Z+d1s’'cee?2Z,@™ZE’ EL1"—"E"+" —1"ele 157
"'—1Se7ee1 'Zeil ‘Z—1e¢ 1 Sel1"—"E"Zele” —1'—1 ™M @eZ>’
' Z1E " =<' —Se’"—17¢1 |, SeZ1e>'YZ>1S—e1 ,e7E‘ 1ESxkr’

the duchknocked-down adult compound eye exhibited a rough eye phenotype, and omma -
©'e'7-1 SelczeeZelS—ele E"Ze1le o2 7581 “"eZ1e'Z1E —s>

"E"e” —1le 1'—1e‘Z1¢">5j1<¢1 —>, SeZ1e>’YZ>18Y21'S">
“ele'Z1"—"@E"Ze," —1le 1 'Z®1lSe"le'”~ Zel® -21Zi*>S">
'—1e'Z1 '—ele’@S™MMZS57e1 51 eZe >—Z0il ‘Z—1 , SZMdSRNA

q o
{ﬁﬂﬂ:“ﬂ%:}“

GMR UAS
(B) (©)
GMR-Gal4 124 23-4 50-5 59 GMR-Gal4 23-4 50-5

dUCH

Tubulin

Figure 2.1 Z—275>S¢’"—17e1™ e ¢ E+"—Se1S—e’ ¢ 1S —e’¢"o¢ 1" Drasophid melarbgasteibder.
001 Z& 1letoeeZ-1'celzeZele >1°YZ>Zi™>Zceaoe’ —ele 1™5%e7’ ' —1'—1e¢>S—
Le>' V' —el ™" _"Ripsdphilall™ "G eZ>'">172¢21'-Se’—Sele’eEmil ‘Z—81'212i™>7
the upstream of duch gene in transgenic Drosophilaand caused theduch gene expression. (B) Western blot analysis ¢
total protein from eye imaginal discs with polyclonal anti-dUCH antibody (above) and monoclonal anti-alpha tubulin

S—e'"eC1l0<Ze™ UTL , SeZfile eSel™> e’ 1e5"-17¢621'-Se'—Sele’e@Eel™ele>&
™yYeZ ' —T1IWX,Z31XY,Z81[V,[81]_ n1- eSel ™y~ e7' —1es"—1e 251" 75Z—e1e>S—q
7—eZ>1 , SeZ1e>’YZ5i10 U1 ——Z2—""®e"E'Z-—"®*>¢1S—S+¢@ el ~—1 ZcUbsopki
melanogastet ¢+ S>YSZ1 "¢ 1™ e ¢ Ee"—Sel1S—e’ ¢ 1S —e'"e¢il , SeZf1l72¢721'-S+'—S§

o 17— e7—"7@1™>%eZ —i1XY,Z31[V,[i1Z2¢721 =S¢’ —Sele’e@Ele>"—1e "1’ 7
. 1™sy~e7' ' —1%—e7>51 , SeZ1es'YZ5i
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in Drosophilabrain tissue, the third larval crawling ability was strongly defected ( Figure 3).

~ M S ESee¢dL"—"E"e" —1le 1'—1 ‘"eZ1<"e'Z@17e1e'Z21 'Zce
©Z¢'Sel7 ZEeeil ‘Z@Z1<Z>YSe’"—laes " —eetloeZeeZoRel:
in maintaining normal Drosophilatissue development.

On the other hand, overexpression of dUCH in Drosophila melanogastshowed an apoptosis
o7 E " —1"—12¢21"-Se’—Sele'eE®1S—elsZ07eeZ1'— 1572
tosis induction was vanished by co-expression of P35, a vacuolar viral protein that inhibits
" —©e>Z2S-1Z ZE+Z>1ESEe™S®eZeil ‘Z1S™M ™ r'el —2C
eration (Figure 4) [31].

7>0'72>-">781¢ 1°YZ>Zi™>7Z0ee’”"—1See"1ES2eZe1'2Z17™qu
EezeeZrel —1 ¢ FiyEeSsBSe1>72«'—S 10

In Drosophilal ™7 ™Se1 >7¢’—S781¢'Z1 " ——Se’e’S1 75721 S>>S—e7e1
appeared in typical shape and position. However, overexpression of dUCH in pupal retinae

' E>Z28S®Ze1S™M ESel-—"e™S47Z>—"—eil —1-S—¢1>Z2+' " —1”
®'" ZeleZeZEeel —1Se’e——-7—21S—e175'Z—eSe’"—j1 "—711
distorted. In addition, the morphology of pigment cells was aberrant. Defects in the shape
and the number of primary pigment cells were detected. The shape of secondary and tertiary
pigment cells (interommatidial pigment cells) was altered. In addition to the morphological

Figure3.1 'ce@2Z, 06 ™MZE’ E1"—"E"+" —1%ele 15700721 —1eZ¢7ZEecel’ —1Se7e
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Figure 4. Overexpression of dUCH induces caspase-dependent apoptosis in eye imaginal discs. (a—e) Scanning electrc
micrographs of adult compound eyes. (a’-e’) Immunostaining of the eye imaginal discs with anti-active caspase-3
S—e'¢"e¢il0S8S U1 , Zol0G<d<c Ul , ZOo ,» & O10ESE U1 , Zo ,+ &

Zo ,+ &,0 ,SE &,010Z8Z 41 , Z061 , Y[&,il “eZ1«'Z1'—E>ZS®Z+1—:
(brackets) behind the morphogenetic furrow of eye discs overexpressing dUCH (b’) and the lack of signals detected in eye
e E®IE",Zi™sZee’ —el¢ e le 1S—e1 Y[10E Uil ‘Z18>>" 1'"—e'ESeZcele'Z1-"

changes, the alignment of these cells was confused. In many regions, adjacent ommatidi
were separated by more than one layer of interommatidial pigment cells. As a consequence
ommatidia in abnormal region did not maintain hexagonal shape. Bristles were misplaced,
possibly due to the aberrance of pigment cells (Figure 6).

Interestingly, co-expressing dUCH with Sevenless or Draf in eye imaginal discs could sup -
press the rough eye phenotype induced by overexpressing dUCH. It is therefore likely that
overexpression of dUCH downregulates the MAPK pathway, resulting in impairment of eye
development (Figure 7) [31].

2.4.Drosophila model for studying the UCH-L1 role in Parkinson’s disease

, W1 Soel >oeele’—"7Ze¢1e"1 1 ‘Z—1-2¢Se’"—1 | W Y 1 Sce]
family with autosomal dominant PD [ 8]. Transgenic mice that overexpression of UCH-L1193M
®'”" Ze1S—1SEEZ-7Se’"—17e1...,@¢C—ZEZ" 3Ai1e'1,7WEE7e
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Figure 5.1 ——7—"00¢S ' — ' —e17¢1>72¢'—S71S5¢1ZX1'18eeZ51™z™MG5'7_1"5-8e'"—110
72’ —818—e10 U1l ,"YZ>Zi™>Zcece’'—e1>72¢'—S8il ‘Z1<S>001'—«'ES«Z1WV1le-i

mice showed neuronal loss in the spinal gracile tract and exhibit early development sensory
and progressive motor ataxia [7]. However, another mutation UCH-L1S18Y is dedicated that
decreased rick in PD by antioxidant and neuron-protective function [ 32]. Therefore, the mech
anism of UCH-L1 still remains unclear. In Drosophilal —~+Z«8d1 @@ ™MZE’ E1"—"E
dopaminergic neuron caused a degeneration of DA neurons and resulted in locomotor dys -
functions (Figures 8 and 9).

2.5. Materials and methods
2.5.1. Fly stocks

eClee"E @l Z>721-S"—¢S'—7¢1Se1X[U 1" —1eS—eSr>ele""e1E
dry yeast. Wild-type strain Canton-S was obtained from the Bloomington DrosophilaStock Centel
Q Uil '1¢’—Z@1ES>>¢ ' —e1 o | lezcee'"—10 U XDrasopliilhsbiel
7'’ —1ES><"j¢e,e7>—"—Sel‘Ces"eSeZ10 81 zZX\[Ul Z>Diosdphl
Z®e"2>E®Z1 Z—<Z5110 Uil  Z1e>'YZsoel Z>Z170Zel ™1 ™75e"

dUCH in various tissues of D. melanogastefil E<[ , Z10 oy _[zusl , Z1
WV _\, Z1d OAM\ViGe1™—>, Z10 OYyvy u1S—e1 , Zz10
2.5.2. Western immunoblot analysis

oo o(™Z1S—ele>S—@eZ—"EL1SeZeel 'Z®e1ES>>¢'—+1 , Z1A:

—'e>"eZ—1S—e1'"-"eZ—£71'—1S1le"eze " —1E —S' — —<1[V,)]
W[V1—1 S ¢01WV—-1eeC¢CEZ>"«01ViW-1 >'+"—1 WVVO1ViW-1 ,Z
>’0Z01[1— 11,-Z>ES™e " Ze'S—"e¢01WV1e&—-21ZSE 1 «1S™> e’ '
each of antipain, chymostatin and phosphoramidon. Homogenates were centrifuged, and extracts
(200 g of protein) were electrophoretically separated on SDS-polyacrylamide gels containing 10%



'"URVRSKLOD PHODQRJDVWHU ORGHO IRU 5HFHQW $GYDQFHV LQ *HQHWLFV DQG 7K

Figure 6. YZ>Zi™>7Zce@@’~—1"ele ["—e7EZ1S™ ESe1-—"™S47>—"—«1"«Did30pHilbeye
schematically representing orientation of the ommatidia with the green line representing the equator and schematically
>Z™sZ@Z—e' —e1E>" e, @ZE+" " —Selaee>7Ee2>217+151™3™MSe1"—_Se’e’7_-1Se1e'Z
EZee01™eid1I™ S 1E " —Z1E 2201288172828 >’ Se1E"—Z1EZeei1l 221555~ 1-S>"¢
ZX11 1 'ef18—e', ee1S—e'("etd10 ULE"—se>"e157Ze'—S1S—e10 Ule ,"YZ>Z;{™>Z0
“ele'717——Se’e’S1—1E " —e>"e1 ¢10 U1S—ele ,"YZ>Zi™>Zcee’'—e1 ¢10 (il «SE
-8 e’SB1SEIEH>EZR1I>ZI™>y7 07 —17—E*ZS>1ES®Ze1S—e1e37¢1e'—7Z0e
‘Z1-Se—" ESe’ " —1"0l1e' 71" ——Se’e’S1'—1E"—e>"e1 ¢10 11S—ele ["YZ5Zi™>7cc

SE>CeS—"e718—ele'Z—1e>5S—0eeZ>>Z1e 1™ e¢Y —¢e'eZ—71e" 72~
—72—-S—701 Z>Z1<e"®"Z+1 '¢'1 &ViV[-1 ZZ— XV1IE —S' —' —
o" 701¢¢1 —E72<Se’"—1 "e'15Scc’el ™M e¢Ee"—Se1S—e' ¢ 1Se1WH
S—e' . 1eZ<z2¢’'—10 ZYZe"™M_7—9eSe]l e7¢’Z01 ¢<>’«"=S1 S—"110
ZU 11 ee7>1 S’ —edle'Z1-7—->8S—7@1l Z>Z1"—E7<SeZe1 '¢‘1

0 1 ZSee'ES>71 "eE'Z—EZU1S*1IWAWVIVVV1le'eZe' " —1e">1W1"
ZeeZ>—1ce" 4’ —eleZe7Ee' " —1>28e7Z—oe10 1 2S¢+ ES>7Z1 " E
a Lumivision Pro HSII image analyzer (Aisin Seiki).

2.5.3. Immunostaining

S>YSe1S—e1Se7e01>S'—el Z>Z1c ' e ZEeZe1l'—1E "eel1l™ "™
™S>Se™>_SeeZ' ¢eZ1SelX[U 1¢"51W[1-"—i1l eeZ>1 S’ —e1 '¢‘1
>'e"—_ WVVile "EZO1'Z10S—™eZel Z>Z1<s"E"Z¢1 —1<s"E
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Figure 7.1 2™ ™, 7@’ ~—1"ele'Z1le [ —e7@EZe1>"72'172¢Z1™'Z —_"e¢™Z1¢1E"~,Z;™

Zo0 ,°0 &,010CH1 , ZOo ., &,0'e™,>Se& 01001 , Z&'oe™,eZY

20,0 , SE &,i1 Se—" ESe'"—001S5>ZIXVVYle 51e'Z17™M™M7Z515 _e1]VV¥le™r1
«$>1"— <« ESeZ1[V1e—i

WV-1—"5>-Se¢1¢"Sel1@Z572-01S«1X[U 1¢"5>1XV1-—"—il S—™eZe1

™' _S5¢1S—e'<"e’Zle’eZeZe1l — 1o~ (E " Drosdptilaubiauitin-cérboxyle

o7>—'—Sel'¢Ce>"eS@Z10S—e",¢ O1IWA[VVU1ISe1ZU 1+751W\1'17>

O1LWAX[VOLl ’ee’™ 5,781 WI[XU1Se1ZU 1°>1XV1'il eeZ>1 Sce
"— E72<SeZ¢1 '¢'1ZE " —¢S>¢1S—e' "' 7Z1E"—"“7eSeZe] 'e'1 o
X[U 1¢751X1'1S—ele'Z—1 Se'Ze1S—el-"7—e71"—1 1
0 ZE">1 Sc<™>Se">'7Z@d1 S™MS—(171 '—Seet¢dle'Z1S-—™eZe1l :
—E>"eE"™Z10 «¢-—™701 2" 'Z 1 WV'1H>1 ¢¢-™3?cel1 ZW1

2.5.4. Crawling assay

Male larvae in the early third instar stage were collected randomly and washed with PBS to
discard food traces. After that, larvae were transferred to agar plates containing 2% agar with
a density of 2—4 larvae per plate. The movement of larvae was recorded by a digital camere
¢ >1\V1l@il ‘Z1>ZE">eZe1Y'eZ 1l Z>21'Z—1E"—YZ>eZs1l —-
0 SEZ>S1 SEZ"01 "eS—el1lS—e1e'Z—1S—Se¢£Ze1cC1l —-SeZ 10
TTMZe1¢CG1l 5Tl Zoe™Z>1 €—eZ>0SSsel ZeZseZ—Ule"1e>SE"LS>

2.5.5. Climbing assay

Z *C17Z@Ee"00Z21Se7ee1-Se71 'Zel Z>7Z1E eeZE+eZ+1S—e1¢>S
‘270 01 e IW[1E-1S—el1e’'S—Ze¢Z50@17«¢1X1E-T1 e¢Z>51'Sedle"
7171 ¢4 —31S—ele'Z1leZ—ee'l1"ele’ 71" 1>7ZE 501721 -"Y-
EZez2>2001 2>21>2™7Se7¢1 YZ1e'-7Z001S—e¢1>ZE >27Z+1<¢¢1S1
[ MZ>' —7Z—e0edle'Z1'Z’e'¢l "E'1ZSE'l ¢1E+"—<Z+1+"1 Scelo

N«
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Figure 8. Loss of DL1 dopaminergic (DA) neurons in dUCH knockdown brain lobe. DA neuron clusters in the third
instar larval were stained by anti-tyrosine hydroxylase antibody (anti-TH (green)). (A) Whole brain lobe with DA
E+7@eZ>0l’ —1e 1"—"E"+~ —1 ¢A1 , Z& ,+ , 10 1A1. , Gil10 Wil ‘Z1-
1T —"E"e” —1 6168 —1e7¢Zi10 01 TeZ1:>S ' —1e"<Z1 'e'l 1Eei@eZ>®el —1E
el W1 1EeZ@eZ>1'—1E " —e>"el ¢1>S" —1e"¢Zi

1 (between 2 and 4 cm), 2 (between 4 and 6 cm), 3 (between 6 and 8 cm), 4 (between 8 ¢
WVIE-U1S—e1[10-">Z1+'S—1WVI1IE-Uil ‘Z1Ee' - —e1SemeS:
lose their locomotor abilities.

2.5.6. Conclusion and perspective

UCH-L1 was known as a complex and unclear function protein. It has several irrelevant
activities as hydrolase and ligase, which are also related to ubiquitin. Previous reports
showed that abnormal UCH-L1 functioning, caused by mutations or change in levels of pro -
©Z'—1Zi™>Ze®’"—il ""eZ1>Z™ >e®1See 1l —™e Zele'Se]
with impacts on cell proliferation, cell cycling and cell death through activation of many
genes B3, 34. In this chapter, some data compatibly demonstrated that overexpression of
dUCH, a homolog of human UCH-L1 in Drosophila melanogastémduced apoptosis, inter -
fered eye development by upset distribution of photoreceptor cell distribution and caused
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Figure 9.1 ‘Zlet@ez—Ee'"—1 —1e " E " =" 1 —1e"™MS ' _ 75 E1—272%>"—, c™MZE" @
¢eSH YSZA1LE " —e>"e1S—ele 1" —"E"+" —1S5>YSZ10 1A1e | Uil —E"+s" —1S>

™MSet@l(Z™M™MZ5]1 MS __7Ze(jl1E " -™S>Z¢1 ¢ 1E —e> 1 0<Ze” 1 ™S —Ze(ill U1 ' —<
Sc'e’etill 11 >S o' —e1YZe"E eC1 ¢ 1E " —e>"¢1l0 U1S—el”"—"E"+" —1+5>YSZ10
reduction in crawling pace and parametric unpaired t test with Welch’s correction, ***p < 0.000101Z5>5>">1<S>0e 1"
0 01 ¢ —<'—e1S e’ el e1E " —e>"e10 (1S—ele 1"—"E"+" —1Se7e¢l 'Zeld 1A1
the decline in climbing ability at 5 days after eclosion, repeatedly measuringt ~1 S¢1 1 "ot "—eZ>5"—
hoctest, *p<0.01017>>">1¢S>@1™>7ZeZ—e1 i

S™M' ESel-—"0e™S4Z5—"—el'—1"——-Se’e’ 771 'Z17Z ZEes@1l sl
mitogen-activated protein kinase pathway. On the other hand, knockdown dUCH resulted
in defect of tissue development and function. Particularly, knockdown dUCH in dopami -
— 27>’ ELl—22>"—1"-™S"57¢1 ¢le " E " ="e""—1S—eleZe72—-7>8
the Drosophilal —~¢Z+ e1<Z—Z7 *@d1Sml Ze++1S ce DrdsbpfiUCH (dBEH)-
and human UCH (UCH-L1), these data strongly demonstrated that Drosophila melanogasi
is an advantage model to investigate the functions and regulatory mechanism of UCH-
L1 in living organism.
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