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FOGHER

Hereditary epidermolysis bullosa (EB) 1s a rare genetic skin disorder caused by mutations in
keratin or other structural proteins, leading to extremely fragile skin that easily forms blisters. There 18 no
cure for EB currently. Epidermolysis bullosa simplex (EBS), the most common subtype, accounts for abo
ut 70% of all EB cases and thus is the focus of this study. This research has three main objectives: (1) to
establish a simple EBS disease model using Drosophila; (2) to explore the correlation between temperatur
e and EBS symptoms by conducting heat shock experiments on different developmental stages of Drosop
hila, as described by the EB Patient Association that the EBS symptoms become more severe in high tem
perature; and (3) to develop a drug screening platform using this Drosophila EBS disease model, starting
with Diacerein to assess its effectiveness in improving EBS symptoms.”

¢ will form aggregate

The confocal microscopy results showed that the mutant keratin K5/K14%
s, while the normal one K5/K14 will form keratin networks. At a constant temperature of 25°C, about 32
% of fruit flies had blisters on their wings, which 1s also consistent with the EBS symptoms. The drug sc
reening platform has completed dosage testing for pigment and solvent DMSO, with initial results indicat
ing that Diacerein may help alleviate symptoms. Currently, the study will expand to statistically assess th
e effects of different temperatures on mortality, blister formation rate, and keratin aggregation in EBS fru

it flies. This research aims to establish a fruit fly EBS disease model and drug screening platform that can

lay the groundwork for developing treatments for rare genetic diseases.
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HAL  THEHEEEHRATIE » GOME K RREE o EHR A5 - fRE
HIERE 2 R AMERAEIBRY - WARIE BT - — N/ NO/K R E & (S5 LR
5 BHEBEREERELER - AWK - thMTHEESE—ar R BRI A E R - H5E
PRI 2 — bR Y e - N At A n] e iSRRG RS - B AR B TR L
SrfiEiE (HereditaryEpidermolysis Bullosa * EB) HYFEETE -

BEMERE G E#E/KEEE (Hereditary Epidermolysis Bullosa) » f%EB - (A fE/EEHE -
& TR B S B AR AR A4S oy 1Y A B ] ARl AR 2R 8 T A Y R (R MR
A% BRG A RSB - HLBR B AR E1/17000 » £EREGEE ANTAIARSE - R
SRR ERER. - (ORI B A 70 R =K0H © B44Y (EB Simplex) -~
BES] (Junctional EB) ~ 288 (Dystrophic EB) o

Hep > BaADOUEREB 8 RAVEY - RIFEEBS > SU(ERTAEBRBIHY70%~80% -
SRR FES T AN DABRET - BRAUADKOME L E R A RR A E AT AESS (KS5)
FIfEEH14 (K14) AERZEEL [ - XKSFIK14 FAVER R TP AR R Rz A B AR T4k
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FEHIESS > Glan R A2 AR A SR EREN - FEA B ARED - I EET
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i~ SREIEE
(—) BEMERESEME/KEEE (Hereditary Epidermolysis Bullosa )
BEEMERE 7 EEACHEE (Hereditary Epidermolysis Bullosa) > fETEEB - {1 E/ERE » 2
PRI B B2 55 S 40 B K7 i 4 Ak P LA ol o Y B DR A ZE B 22 R (MR s S8 AR AR Ry 1/170
00 » IR BRI aG R E & - ARIRAHBRELEE - (OO B ] 7 R =RM + B4l
(EB Simplex) ~ &% (Junctional EB) ~ 22&#! ( Dystrophic EB) -

B #HEICEEE (JEB) TEFTAEBRHEBIHAYEEBIARE 520% » ACHTZRR 2 K gl
LY S YR - (FIEBT » [RBLAMAS ~ LAMB3 ~ LAMC2ZRLINZe8 » 2228 T HIEH
VAR EE IAUIE R » BB T R AR R IR B3R R 4R [ B B - R g B3R 4R
i ATRER I E AR L - JEAKCHAE (DEB) RIERTEEBRHIF ALIH15% » KEE
R ERE > EaEEAIEBMEA] - DEB T ZR AR R ACOLTALERAYZESE » AR
SHERNAERBENBIRED « IBBRED - AR B4R S 4 A R RS
& MEVIRBFREORER  KEIEEENETT » R ARES S S ok -

BLAAORE REBH R RAVEAY - fHREEBS » 4UEFTAEBRFIHIT0%- 809 » HUAHT
FESTH IR NLAERET - B A/KOMNE £ 2R R B RR R R ey A E s S (KS) fimE
14 (K14) AEGERNKRTSHIKRTI42E25 [HE - XKSRIK14 Rt AR R 5 A B Al 2
[#14% (intermediate filament, IF ) 4E4&MVERE » B0 A KSEK14FL R #4288 (41K 1477 %8
) Bf o (FOE RS HIRE RS - EEh BRI AE O EHRERNEE - PR
FE IS H R (Keratin aggregation) - 18 LIRS o ANV AE e S B 14 - EEAHE
EIIRIER ST HIRESI TR0 - TR E S AR AR ~ R A E R R LS E AR NITER NP ROK
S o ZRT - IS LR (H EE A 28 S U] i s EBS M FE 28 (3 B i VB P i A5 48 o
RHIEZ N E LB DIRE Y HE 2R BE Y 28 E B IRITR R -



(=) UAS-GALA system

UAS-GALAZ &t /E— T8 5 P B e Sl S A Ve th AR IR U704 » B S TER NS E
TEFENFIRAEE o Ht > UAS{CFE "Upstream Activating Sequence" > By—FEREFFRAVEA

%1 > A N TEERS AR ZE R 0l - TGALA BT FHEE R I AR EE 8RN 7 (transcription

factor) - WI{E#E BIEARAESE - EUASHGALA4ES1% - (FrE L HAEERIVRIA -
UAS-GALAZ & FE Ry M I BB - SRMERE SR o — 7 A GALS » 55— 5/
T A ACRIRATESRIFIUAS A1 » B SO AR TRAEUAS Bl GALAGE &% - (H AR E IR
A -

WE— 4 Uss fm| EEE

GAI_4 protein @
r - HEBER%E
Enhancer GAL4 407 BEER
— GAL4 protein

[B— : UAS-GALA4 system E{E =&
(HEE « 817488




(=) BHEEE (Drosophila melanogaster)

R HE SRR BRI AG - 225" CHF4Y2~3 38R m] Seple— AR an B H > 73 Ry ¢+ OUHH ~ 40
axdl] (—#e~=H) ~ BRE - plER o WREAE TR ZN5ER—XEIE » ZEH1400~1000& 71X -
FHR R B EHERNIIE EEE SRR AT - HEMESA 72y HARRRA 7 Bz
REVRIEEAY > BT RIRZ AR SR A2 - 5[ RIES 5B 0T ~ A RPUERVRAEES AR
EARATHFE T - 1ERIEAEY) -

EEAh - SRABEATIE () HIZEES - 498 14000(8E KA - SRIEREAN R - B X 5
E ~ HIRECELAVRE o BEAN - &9 50%HT S IBEL R nT(E IR LS 38 B B EDRARA - HATS
Tt NI BIp AR AE SRl T BE R EIRHCL P31 © (Tolwinski, 2017)
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e j 4

Larva(1st instar)

N Larva(2nd i;utan
; % o
o / 4 Larva(3rd instar) B
£ ~ D —
Wild-type Female Wild-type Male
[l ¢ B AR AR IR B SR e = - FRA25°C 2 Az dn A HA

( H4J& : Basic Science Methods for Clinical Researchers by Morteza Jalali, p.212/[E {74854 )
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MICroscope
e A &

K14 K5/ K149 K5

A UASFPFIFI ASHEBS 2888 A 25 [ AL A
B3R B

K14YFP; K5/ K14YFP; K5

A UASFPAIRIIE S ABIAER AN - H5E
B R

actGAL4;Dr/ S-T

T AEERR TactGAL4 » TEFIUASEE G1&FEA]
(et H AT AR

1118

A BIREA > HarE AT A= T SR A (]

SET 4T fE77

para-formaldehyde 4% para-formaldehyde (PFA » 2 HESAR)

PBST DIZK By 7aIBE B 1X PBS ~ 0.3% Triton X-100

— KPS PiAE anti-KS (Rabbit) fEECKSEEH ~ Pifda
nti-LaminD (Mouse ) FEzC4HREAZHE

IR ETY Alexa FluorTM488 anti-rabbit ( &55¢4%E)

Alexa FluorTM568 anti-rat ( 2&Y¢4L )
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B o A BUR A R E SRS & (R KO > IEARFF S EBSIREEYHE R o R Ry Sl il
7= R AHRE I i R A B g IR &S - SN A b 7 4H SRAV4EHE - SUllips 8 5 Eig
AR T e A e sH o AR 7 DU Bl e B 2 [ E IR - PB4 IE e 2 - Wligse
BIER - SHBURH BT R - WAREIREL - SRS N BERYAERE S o JE R YR R
BERYE > HBRERRESR/KE > BIAEE  EHEBSIENEE - (AEM)

& O O (&) (&} O
1B BRI

REMEARIEMRKE
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(=) EREETE

FRATFI PGS0 E S RATRIKS ~ K14 R K14%7° EPREEEISARAS Y - 455 UAS-GALA %4
AAE R 2 15 EERL N Y R -

PUES T2 e R RN AR > BESTRII VIR N BB A H AR - & H
FEREL AR £ 5 S SR SRR A e AR FE AR R K, - 7 (& R R e a8 Feg i AR FE AR it 7
ST AE AR TR AT > T A] DRI NF AN A & BRI A (EAGHIASATE T - tge
e EGER A -

LR E AR R WO T 2 B SRR AR A R T AR P -

RUBIEAGHY 338 B IE E R IR DURRVAIREAZ T3 > B e R AR I 2 3 HRIE & ARl
733> ISR IR AR G I —(E 2 A% AR - TR A% AR SR B AR Al - 2R
SRR AU RRATE & RS - SRR AR - TR - R TR TR E B H AR > K
WNRIR M3 E 1 A AR T AT A A e o

IHEHmAa

WHARRRR  =mew

RSHEAR
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(i © BT8R

11



2. R B REEL IR A A 4T RE A SRR A 5 GALARY SRR A2 fir e
T2 B R A B AR R A Bl (K145 K5/ K145 KS) FIEIEE fAE H AR
(K14YFP; K5/ K14YFP; K5) 5 aEA17T e B i ek N Fact GALARY S (actGAL4;Dr/ S-T)

HEFTACHD - BT RE ERYMIR (A0 H AR B SR A

BADriEH/KEIRAY AR )

(A AR N AE e oo A (I ALK (K14%%; K5/ actGAL4:Dr) F1 AJEIFE A AR

(K14YFP; K5/ K14YFP; KS) HYSu -

p—— |
T —L‘E‘_:?;EEEJ—’\ /
- T EoHREM T
S-T ) '| i
—_— g i

——

FoHEBE

- \
/
e e B8

(g« 517488

3. PERTREAEHARAN
fREE B - S R A HAREA (B

K147 K5/actGAL4; Dr) » HlADrig EFEC AN - &H
KRRV (AT ) - REEEE T HZEE
/INIRIEHI SR - it m] AR E E M HAMIry H AR AL -

AR IAFIFEZAE LD IR R TR E R IR
i > AT LAREHS-TH TMOBAVERCHERZE - 8T TMOBHY 4]
ER NI S EIREOEAVERIRE - NEAERR RN > HEEREIR
4 &I - ko] AEE e P B AR -
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(=) BRNETE A E N AN & S iR 4HA
EBSHi BN HAEHARNZEE - fAEE PR AEOYELS  MEPRAECRER

(keratin aggregation ) ° fEiF NJHIEH Fe 288 M H o7 Bt A SlE{% - AT 4R 2R
ARl (Immunofluorescence, IF) 2 FEREX o HIREESHIH —4RbiAG
(Primary Antibody ) FIHURAS & » PRI AR CHY —4kiAE (Secondary Antibody ) &5& %2 —
P b o R —E—Sbias iI4s & A8 ke - SR AEEE ATEI S — R - WES
AHSRIBORHTRCR » PRI e SR A 4R A A B R A B T - W0 e AR G s R -
DA (5 P SR dilaneie i 4HH HETE 01 ey £ 1 A 4IRE IR BB AR AR

1. f#H] (Dissection) : | RdE —foshss » HUH AR 4
A R R T & E R =R sl as 2y - (B AR T O8N - FbREZEAH
& (BI2AERs ) %A 15 R0 A sERR4HAS - (0] /V)

B\ © ZleAhaaH R A (RS (HI-FEBIHEIELR &)
(g © 517

2. [E%E (Fixation) : MIARBERBE15~2077#
{# 4% para-formaldehyde (PFA » ZZEHEIAR ) EER - FEiRAis AR SRE1077
o DUEE 4RI IIRE -

3. Jelk (Washing) * {8 FHPBST eilknaz i 4
LK Ry S HIBCE 1X PBS ~ 0.3% Triton X-100F R 2B 0R » 7B =R > FR1077§E -

4. JOA—&Hi#E (Primary Antibody )

HefFIfE FIHAS anti-K5 (Rabbit) AEEECKSAEH ~ HifGanti-LaminD (Mouse ) ZAEEECAMRERZ
B B A4C—K -
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5. %M (Washing) * {3 FHPBST ke R 4T
DI7K B mIBCE 1X PBS ~ 0.3% Triton X-100/E Bk » 75 =2 » BXR10578E -

6. NMIA—&4kPifs (Secondary Antibody )
A Alexa FluorTM488 anti-rabbitF1Alexa FluorTMS568 anti-rat/bt Wi 4k i ie sk Hak—ah i »

Fe bR esk EAROLALE - WRFEER 1/NKF -

7. &Mk (Washing) : {EFHIPBST Rk AR
PIK RS HIBCE 1X PBS ~ 0.3% Triton X-100 1 BSEE » JEE=2 » BR10978# -

8. £FR (Blocking) : fEF70% 2 HH#EITE A

9. {EAHLHTAEREMEE (Confocal microscopy ) HEFTHER M
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= FETRENREBSRRRENEE
TRIZEBIR AT & Al - EBSE {5 1158 R AVEARFIERED RS AE AR - EForINUR
BOREAE—ERRE L g2 EB BB - it - RfEHEEESEREEN - 5
sPREHNEBS BB RN - DUk B SRS IR R A (IR -
(—) BRETRUEAR F4 RIBE DHES RIS EBSRENIZE
1. EEHE
PR RS R T > E—(EPE A TR - ACE IR EER A
B IE - DUMEREE BN AR LB - i SRRl Pk £ A1
HAGSEIEEE - AEMfPU B - SRS SEERISRERRY - ERFASHISHSROR AHRS -
HEBHALREARCTREATIRE » 8% B RTEINREE(L - BBy SCRFERIERITHYAS S
EEEE AT EBUNG - BT TEBIRRE R - IR hlaet = E 5
BT m25C 2 B - ARERET T AR AN &R SBR[ PE B m B ERdlliBs Ko
Ry (RR—)

2. EERITA

FHPS SRR 8 & AR Ry 8 'C~ 33 °C » BUCE Y 37 °C IR & o Feff
BEERAFRH Z 4haa fdsfs H LI3TCHDR2K - FREFE /NG - HERIFHE B 725°C
B > IR EAE S EAERIEERAVPHER - WEERIREE SRR bR SE - TR
I E R A B SR AT R A IR SO R ]

T PRaT R R A S A T SR A [RIFS B DR AY &2 B2 B B

Halats | EEREP
FEH TAE 25 CETE

HigdH 1 ReeaAREA ~ SEHAZELH - G HLBTCHDRE2R - BREHE N - HER
RF ] B 7225 C &0

HipH 2 PEFEEELH ~ 20 - FHLSTCHIR2K » FFRFFHEL/NG - BRI

[H 25 C&IA
HigdH 3 PRIfEEEAE ~ F5H > FHLBTCHIR2K » FFRFFEL/NG > BRI
[H B 25 C&IA
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Gibrys | gk | mbeier |t | B Ad
Day 1 | Day 2 ] Day 3 ] Diy A ]nafs
Normal Condition
All 25°C 25°C
C_ondition 1 A A
=+ S i A
Condition 2 A A
i< A S _i_
Condition 3 A A
T;Eaﬁpijly‘l Days25“c A A
A\ Heat Shock 37°C (1hr)

&L - AT SR R IR AR SO R R
(g © 51788

3. EBS Wi ERE Tk
BB T T DRI A A KRR Ry HIBTEBS R RIS - BURRIE &4 —
RS LR R EEAZE » AR LR SR E R AZAVERTT « B F Imagel 51 &
SRS (i HLACR AR TR AR AR EL B - 43 pPO(E AR © KO8 ~ ZKBERR/INRS50%
RIFA50%EN100%

[T K149 K5/ actGAL4; Dr 2 /K R 4o &l
(g © BfTmEE s irgs)
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(Z) IR ERRER SRR E £ RGBS EBSRENEE
1. EERED
Fo 7R SRR EERET FEBSHRFIRRIL - FMTEr sk _ A Sa b PHESRA
KRR E AL A T DR FEAYINEN o B R AT R A R P& B NV PHER KoK R
AL - PEI A B A R S EBS R R IR AV & - M7 S RETR L EBSIH B IF 21t
AVTEOHITERE - L AEBSIH N G HERTER A E R s - i fEr M ey A ey B Aa
PR -

2. BRHEL

Mt R B g - DU E AR - 2R #ET * 33°C~ 35°C~ 3
TCHEHNLRE2R - ERFHEVNE - HERIFH B2 CRIE LU BB CEE -
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g ~ SRR LADiacereinZEY) IR 4% EBS IR R,

By T SRRy » BV —ER—EEYEREIERE - Bt IR DEENT
FEEYRLRIML B S AR ALY B N RS S A DMSOMMN M & © i
% o [ERET R EIRVEEYPIE - fEARBHFTH - FefTEE H DiacereinfF R P2V Gidny$ 52 -

(—) e EeaAaRN e RNEEEREESEE
1. HERHEHD
Fo T HECROLIRL) SR RE50 A SR A EEY) BT T ACKERIE RS & BT RAIAT
o AEEI T H VRSB OROR BT BN e BRI RIS N R R E R
B o WHEE R KRR Y NS B LR G - DU SR B e g st e i -
A T UEEE e B ERR  FMTER T RAE DRI HSCRAVE: b B e RO T

B -

2. BRHEL
R ERE 2 B e O Z AR E SR &Y - IR SRR w1 1188 A= A —i
g AR BT o RRRUER R E =B 4N &AM - TR LA L T17 FH bl T 0 5 ey A= PR /K (P
BS)SEEHREE A RYIRE - BENEERE MR OEP I R REAE T
R REERZORZMEN ML -

R EOORERMERYEREES]

$E4H =l Ehna2 =1 R
B a) 4000 L 4000 « L 4000 L 4000 « L
EfmER OuL 20 1L 60 1 L 100 2 L
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(Z) BT —HEEEEDOMSO)R R4 2 E AR E
TEEEY R4 Y2 B - A EIR (DMSO) /&5 VAR - #asig Kb
B o HINFF L EEY S LI E BEAMEA /K > RIBEDMSORY B B i R vl sy T5 - fE1%8E0
SEpETE R T o PR FIDMSOfE BDiacereinfiAH © ZAif » DMSOZA S i] RE ¥ i 52
(PR sAvRe ) EAFEIEA - FIEETDMSORH IR O -
AMERHY B B2 E DMSOB A SRy 2 2 - Bl Rae A0SR B EREEY) B g &
$RH R S R BAATRIRE - DIERIEIRERVERSE BT | - S8V R VBRI 2R B
xDiacerein& & - (-~ ZDMSOHYEITEH -

(=) #ReDiacereinZE}* S IRAYH I8 K B EBSRBIHIE &

A EE I DiacereinET T #)20 SEY sl - thoCaME R iR IN - BB EEY) - Rt
HRYEBREEAVHIMER T ER-1 8 (IL-1 8) /KPS - INIEER Ay B IIER /T 2R-1 B M EH HITR
B KA —ERIRIRE > DiacereinlE4F &M H MEKS -1 (IL-1) EARSIHIHHIRE
P - INIELRESIHIEE SR SHE - ATREIR D B B /KRR DU AN R -

HIEKS 2R (Interleukin - fEFEIL) - B AR RELRSESLNESE - THEEER
SRS NE ~ (R iESE 3R S e DL R a2 At AR A - i RSB B i BRFE S AR SR Ry 3~
Bt o BIMEKS R A SRR R - PIAITAHRE - ERE4RA - 4R, % - Bk EH
s Z MM - BEEEEEAFENEN - Pl mek/ r&R-U8E (IL-1) FEEG [ ERIEE L -
HImER M ER-20E (IL-2) BRERETHIEAVNEENTE(L - BRERENEZEREE - QimEk,
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