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i CyO/Sco; UAS-Hsp22 Hiig; # w; UAS-MJDtr-
Q78; TM3/TM6 H it fil w; CyO/Sco; UAS-Hsp22 H#
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Q78/CyO; TM3/UAS-Hsp22 FMiJuAs, H4 gk Fepx 2
4 elav-GAL4/+; UAS-MIDtr-Q78/+; UAS-Hsp22/+1]
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Fig. 1 Overexpression of Hsp22 suppresses polyglutamine-induced degeneration in Drosophila

(a) ~ () Dissecting microscopic pictures of the eyes of adult flies. (g) ~ (1) Scanning electron microscopic pictures of the eyes of adult flies (x250).
(m)~ (r) Scanning electron microscopic pictures of the eyes of adult flies(x1 000). (s)~ (x) Tangential sections through the eyes of adult flies. Column J:
Control flies expressing only the GMR-GAL4 expression construct. The eye is normal. Genotype of flies is w; GMR-GAL4/+. Column 2: Flies
expressing the MJDtr-Q78 protein shows severe retinal degeneration, visualized by loss of photoreceptor rhabdomere specializations and ordered
structure of the eye. Genotype of flies is w; GMR-GAL4/UAS-MJDtr-Q78. Column 3: Co-expressing only one copy of Hsp22 gene was mildly effective
at suppressing MJDtr-Q78 degeneration, as seen by the slightly less severely disrupted eye compared with the flies expressing alone the MJDtr-Q78
protein. Genotype of flies is w; GMR-GAL4/UAS-MIDtr-Q78; TM3/UAS-Hsp22. Column 4: On co-expressing one copy of Hsp22 gene treated with
heat shock restores photoreceptor to the retina and slows degeneration. Genotype of flies is w; GMR-GAL4/UAS-MIDtr-Q78; TM3/UAS-Hsp22.
Column 5: On co-expressing two copy of Hsp22 gene, significant retinal structure is now restored such that the characteristic ommatidial pattern of the
photoreceptor rhabdomeres is visible within the eye. Genotype of flies is w; GMR-GAL4/UAS-MJDtr-Q78; UAS-Hsp22. Column 6: Co-expressing two
copy of Hsp22 gene treated with heat shock almost restored eye structure, obviously suppressing the toxicity of MJDtr-Q78 in photoreceptor neurons,
the lattice surrounding the neurons is still abnormal. Genotype of flies is w; GMR-GAL4/UAS-MIDtr-Q78; UAS-Hsp22.
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UAS-Hsp22 (8% DU S i 7E Bk 7 5 BRI 535 58 B
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elav-GAL4 R i %% A2 Ji 3L 5 AR WL e i 30
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UAS-Hsp22/+ 5 W 4y 843P 4k 26 08 21 1F 5 % i
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Fig. 2 Difference in rate of eclosion of flies with
elav-GAL4
Eclosion rate of flies expressing MJDtr-Q78 with or without heat shock
is 0% compared with the control flies, however, eclosion rate of flies
expressing MJIDtr-Q78 in the presence of Hsp22 before and after being
treated with heat shock increase 26%, 38% respectively. [E: Control;
l: clav- GAL4-MJDtr-Q78-Hsp22; [: elav-GAL4-MJDtr-Q78.
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Fig. 3 Increased lifespan in the presence of
Hsp22 expression

Longevity curves of flies expressing Hsp22 without heat shock ( ),
flies expressing Hsp22 with heat shock ( @—e ) and of their matched
control flies ( m—m ) are shown. Maximum lifespan are 23, 31, 72 days
respectively; mean lifespan are 10, 15, 43 days respectively.

72 K, “FIFFar R 43 K, I elav-GAL4/+; UAS-
MIDtr-Q78/+; UAS-Hsp22/+ F i K 70 1 1) fe K 75
oA 23 K, ARFIEE X 32%, “FEEmA 10
Ko M IE R BRI 23% 5 AR T JE Y elav-
GAL4/+; UAS-MIDtr-Q78/+; UAS-Hsp22/+ F i i K
FFir ol 31K, KT EH XTI 43%, T 15
K, IR HIEH X R 35%, WA 3.

2.3 Hsp22 mRNA Fi&EKF4ENLER

231 PKATIK) GMR-GAL4 %48 SCA3/MID 4
RiE, UAS-MIDtr-Q78/GMR-GAL4; TM3/UAS-
Hsp22(F4% 1) B, UAS-MJIDtr-Q78/GMR-GALA4;
UAS-Hsp22 (W5 1) F i, #K 52 (1) UAS-MIDtr-
Q78/GMR-GAL4; TM3/UAS-Hsp22 i, Huik g
ff) UAS-MIDtr-Q78/GMR-GAL4; UAS-Hsp22 (X%
1) B0 f¥) Hsp22 mRNA %% /K *F % GMR-GAL4
Z 4 SCA3/MID % 5& K BL g 73 7 9 5 T 1.59 % .
1.72 % 4.11 %, 4.59. 4.95 1%, WK 4.
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Fig. 4 Difference in the level of expression of

Hsp22 genes among fly lines with GMR-GAL4
RNA was extracted for reverse transcription. Quantitative PCR was
performed to determine the inducible mRNA expression levels of Hsp22
genes. From 7 to 5, 1.59, 1.72, 4.11, 4.59, 4.95-fold increase compared to
the control respectively. /: Fly expressing MJDtr-Q78 protein treated
with heat shock. Genotype of flies is w; GMR-GAL4/UAS-MJDtr -Q78;
2: Fly co-expressing MJDtr-Q78 and only one copy of Hsp22 gene.
Genotype of flies is w; GMR-GAL4/UAS-MJDtr-Q78; TM3/UAS-
Hsp22; 3: Fly co-expressing expanded polyglutamine protein and only
one copy of Hsp22 gene treated with heat shock; 4: Fly co-expressing

2 -G

—

expanded polyglutamine protein and two copy of Hsp22 gene. Genotype
of flies is w; GMR-GAL4/UAS-MIJDtr-Q78; UAS-Hsp22; 5: Fly
co-expressing expanded polyglutamine protein and two copy of Hsp22
gene treated with heat shock. Control is fly expressing MIDtr-Q78
protein treated without heat shock. The data shows the mean value of 3
independent experiments.

232 PUKIEH elav-GAL4/+; +/CyO; +/TM3 Fif,
elav-GAL4/ +; UAS-MIDtr-Q78/ +; UAS-Hsp22/ + 1
WE, FAK 5T elav-GAL4/ +; UAS-MIDtr-Q78/ +;
UAS-Hsp22/ + % I [f] Hsp22 mRNA % ik /K F %
elav-GALA4/ +; +/CyO; +/ TM3 Rl 7 BI85k 7 1.2
5. 5%, 7.6 15, WK S.
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Fig. 5 Difference in the level of expression of Hsp22 genes
among fly lines with elav-GAL4

RNA was extracted for reverse transcription. Quantitative PCR was
performed to determine the inducible mRNA expression levels of Hsp22
genes. From 7 to 3, 1.2, 5, 7.6-fold increase compared to the control
respectively. /: Fly expressing only the elav-GAL4 expression construct
treated with heat shock. Genotype of flies is elav-GAL4/ +; +/CyO;
+/TM3; 2: Fly co-expressing expanded polyglutamine protein and Hsp22
gene. Genotype of flies is elav-GAL4/ +; UAS-MJDtr-Q78/ +; UAS-
Hsp22/ +; 3: Fly co-expressing expanded polyglutamine protein and
Hsp22 gene treated with heat shock. Control is fly expressing only the
elav-GAL4 expression construct treated without heat shock.
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TEAER & - N KR, WiE—S Ui Hsp22 $0i 17
MIDtr-Q78 I & # 1, X elav-GALA/UA &
4t SCA3/MID % JE IR JR g 455 50 EL A7 B 8 (1) o 2 4R
PHEH.

RAFFTUERH, Hsp22 %} SCA3/MID #% 3K 3
WY BLAT I W e 2 O, HEMICHL AT g
JE T Hsp22 B35 1 54 9 11 PolyQ 4 I [ 4
TS, WEUR T AR 1 B AR A B RE T
M T PolyQ & 4 B, DA ARy T
SCA3/MJID e PR H .

Hsp22 %} SCA3/MJID %% kP FLME AR 1) LR 1
MR, B s R v 8 550 FARARTEYE, X
FUHE PolyQ 59 7T P IR A 28 3R AT P2 9 R A 9 B
VA — P AE IR T Tk, [RIINAE IE R i 7T h
IS FH e 5k DR R e A 280 A By 1 B e e R A R
Bl

2 % x M
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Research on Neuroprotective Role of Hsp22 in SCA3/MJD
Transgenic Drosophila Models

LI Qing-Hua" ¥, JIANG Hong"?", YI Ji-Ping", LTIAO Shu-Sheng",
SHEN Lu"?, PAN Qian®, XIA Kun®, TANG Bei-Sha!>¥"
("Department of Neurology, Xiangya Hospital, Central South University, Changsha 410008, China;
2Weurodegemzmiive Disorders Research Center, Central South University, Changsha 410008, China;
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“Department of Neurology, Affiliated Hospital of Guilin Medical University, Guilin 541001, China)

Abstract To confer the influence of Hsp22 on pathogenesis of SCA3/MJD. GMR-GAL4 and elav-GAL4 system
SCA3/MID transgenic Drosophila models were constructed by using the promoter GMR-GAL4 and elav-GAL4
which drive target selective gene expression in developing eyes and neurons, respectively. Then, Hsp22 protein was
overexpressed in SCA3/MID transgenic Drosophila models at different levels by genetic methods and heat shock
reaction. Overexpression of endogen Drosophila Hsp22 can notably suppress the neurotoxicity of MJDtr-Q78
protein, and the level of Hsp22 expression was in consistent with rehabilitation for neurodegeneration of Drosophila
eyes, and extension of Drosophila lifespan. It is firstly confirmed that expression of Hsp22 protects the SCA3/MJD
from neurodegeneration on Drosophila models, which might contribute to a potential therapeutic effect on
SCA3/MID.
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