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[Abstract] Spinocerebellar ataxia type 3 (SCA3) is a type of polyglutamine (polyQ) disease with
expansion mutant ATXN3 gene as its causative gene which contains cytosine-adenine-guanine (CAG) repeat
sequence at the coding region of 3-terminal. The polyQ expansion mutant ATXN3 gene encoded polyQ
expansion mutant ataxin - 3 protein with a polyQ peptide chain at its carboxyl - terminal. The polyQ
expansion mutant ataxin-3 protein selectively accumulates in specific areas of the central nervous system,
such as cerebellum, brainstem, spinal cord, etc, and forms neuronal intranuclear inclusions (NIls).
Researches about micro RNA (miRNA) and small interference RNA (siRNA) are dramatically rapidly
increasing. miRNAs are a class of small non-coding RNAs that widely exist in higher eukaryotes, with
approximately 21-23 bp. They inhibit target gene expression by combining with the 3 untranslated region
(3'UTR) of the target gene mRNA. siRNAs are the effect molecules in RNA interference (RNAi)
technology, with a length of about 21-23 bp. They induce mRNA degradation and silence on the basis of
completely complementary combination with mRNA coding sequence (CDS). miRNA and siRNA have many
similarities in both structure and mechanism, and both of them can be used to analyze gene function and to
investigate pathogenesis of diseases.

[Key words] MicroRNAs; RNA, small interfering; Machado - Joseph disease; Trinucleotide
repeats; Review
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15 A5 M B /N I L 5 2R 1 (SCA ) 2 — 28 1A B
I PR R 38t % 5 00 P A D b R b 48 R R AR AT
P, H R ML 2 4 v AR B . 1F 2 0FoT R,
/D RNA(miRNA) FI/NT4E RNA(siRNA) 2 5 T H
B /N b A 57 O U 3 Y (SCA3) /S A £ - 29 B8 R K
(MJID) B A i AL, 2835 L0 miRNA Fl siRNA £2 R
TE SCA3/MJD Y BHF 5% i Ji i 77 Ak A o

— /N G s 2 1 3 A

1AL 22 RS SCA & — 28 B AT B Il PR A ask
8 S 0V (0 DL AR b 2 RGBT MR, R R
S  R IR NS R R N TR G
i e it 4% 3% Bl e 0 B &k B 33 R IR R | v o
19 Fj 56 ], A SCA3/MJD J2 v f o o L i I
R B R ATXN3/MIDI A T 55 14 5 Y (0 K 4
T (14q32.1) , 373 26 11 2 A X5 Jifd 1 e - g N vy - 1)
EEWS (CAG) = AT R E & 74, IEH N EE RECh
12 ~ 44 ¥ , i SCA3/MJD & # 7] = i5 60 ~ 87 K .
ATXN3 5 R i i 25 [ ataxin-3 A9 ¥R A 0 (C A5 ) |
T — B Z B AW (PolyQ) BKEE , 5 # I %
AR HY ataxin-3 B [ AT 16 £ 2 b 7E v AR B 28 R G A E
DR (/N T B 55 ) BUR TR it & oo i N
WA (NTIs) o 11 H, B % PolyQ ¥ & 28 4% 7Y ataxin-3
AR IB KR T, SCA3 B E I 2 i &
H #5& T 4K N 7 PolyQ § Ji 28 75 7 ataxin-3 2 [
F IR ML & B . BT IE WS B R miRNA A
siRNA Z 5 SCA3 iy 4 45 , 1 H. & £ 0 & 9
SCA3 HYAH & miRNA , H L35 2 2 1 A9 miRNA
4 miR-34b Fl miR-32%, %3k W F T I8 A miR-29a.
miR-125b . .miR-25 Fl miR-181b ', A & W 57 £ 4 £
P25 2 miRBase $045 5 . 1244 1k, 7E TargetScan il
microRNA % 35 4 o 2L 6 & F 62 Fl 8 55 SCA3 1)
miRNA  (http://www.microrna.org/microrna/home.do;
hitp://www.targetscan.org/vert_61/)

2. /N RNA FI/NF4E RNA - (1) miRNA: /& —
KT HAETHE LA KEH21~23bp
A G 5 BLBE /N7 T RNA L 38 5 72 40 A% 9 T RNA 2R
A i 5% S R, Fe W) 7 S B 5 v E 45
(TMGpppG) il 2 R R 1R 2 (AAAAA) I 25 IR 45 1)
) 9] 4 %% 5 28 miRNA (pri-miRNA) o Pri-miRNA £
Drosha it & H: 4 B I F Pasha W9/E T g T &
A 70 ~ 90 4% 1 FR 1Y AT & miRNA (pre-miRNA) .
Pre-miRNA 5 # 4 i A F exportin-5 & F145 5 J5 H
4 M A% §% iz 2 4 M 5T, 38 3 Dicer B 55 V) AL 21 ~

23 MZTFIR 1) RNA AUEE (miRNA : miRNA*) | 1 554
Bl R A, 53 1 2R 1R B I M TR T 2 RNA I R
LB A R (RISC) , T AR 24 1 miRNA . HoAE
FH 7 2R, e BEBa A b TE 6T J5 0, 8 2% miRN A 38
1f 570 2 ~ 8 AN A R A7 a5 B B T 81 (seed
sequence) 5 UL mRNA 3733k #1% X (3°UTR) &
ANEC X 5 A, DT S B X B 5 R ) S 4 o (R
1) 7 S5 AR E A E T 5 5 A1
S IE S Y, miRNA BIFE R Z ke, — 4
miRNA A 8 a4 H F Z F mRNA, H— mRNA X
Z Z P miRNA S8 JE 45 R, A 30% ~ 92%
FR N 2 2 00 2 11 56 TR A2 miRNA R #1210 i
FRY, miRNA Z 5 i b 28 2 GeaR AT PR B0 1 &
g L An BT AR 2k v R (AD) L F 4 AR (PD) |
ZAE G (HD) (SCAT Al SCA3 %5 '™ [ (2)siRNA
RNA T4 (RNATD $ AR & — B % 5k J5 A 25 I8 42
2, 0 FR 5 S 5 56 R DT BR , 0N 4 F M siRNAS
siRNA R N ARSNGB /N BE RNA L H 21 ~23 4>
B 20 B o A B R Ry R 2R R XU R e
RNA(shRNA) 5 A AL, 38 28 Dicer B AE R H 97 %
BT 21 ~ 23 D IR A B iy BUEE &2 /N RNA, B
SiIRNA ™o HAER =0, FEATP S 5 T, siRNA
5 RNA S UURE G456 I 24 siRNA XUEE , (f
JLIE 4% D RNA 55 FUTBRE A R P il R, 0 SRR
HIHE mRNA i i RNA 5 S U0 RS A 1A P U0 g 33 12
PI#E mRNA , #F 2 S0 U) g ik — 22 B i ¥ mRNA, 2 1E
SRR R IB (1) . siRNA ALAT LG5 RNA %
FUUER A AR U1 E R R A EE mRNA, I HL ] DUAE N
51955 RNA 454 07 RNA R A EE/ER T 6 K
B 230 1 WUEE RNA (dsRNA) |, 87 & B dsRNA FE
Dicer M V1) #) 7= 4= K8 UK 2% siRNA, AT RNAT
VE R E— 25 UK, e 290 B8 mRNA 58 42 B Al 207
IR AR © R N T AR R & RGBT
P9 R BAE 5, 490 G B R I BRI AR L AL
J% . SCA1.SCA3 1 SCA7 % >+ (3) miRNA 5
SiIRNA 1Y HL#: —FH B /Ny FAE g i RNA ¥ T5%
S AOF 5 MBI R R AR . B ZFAE 7 K
A AT, 43 miRNA 3 42 F RN AG IR A2 5 VB A7 A5
A3 5 HE mRNA 19 3 JE gt 5 DX FTHE mRNA 11 4 i
JEHI(CDS) X 5 X RNA [ 5 i 28 B0 4 4111 ] mRNA #
PERIE M HAR mRNA(£1,2) .

Z U RNA AT RN A B 5% 3 e

1. /N RNA  Dicer B 76 A W6 F1 A #E 5 9
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mRNA CDS 4

Cleavage
&

UTR, untranslated region, 3F H 12 [X.
CDS, coding sequence , 4 % 7 5]
miRNA, micro RNA, f#/N RNA
siRNA, small interference RNA, /N T4 RNA

Bl1 miRNA FIsiRNAPEAIHLHIZR BB 1a miRNA
i1 4105 mRNA #9 3-3JF 2 % IX 45 45 )5 6 mRNA
BIIF  1b  siRNA 5 mRNA B4 605 7 51 X 5 PR 25 5
J5i % mRNA

Figure 1 The mechanism of miRNA and siRNA.
miRNA’s seed sequence binds 3°UTR of specific
mRNA, and inhibits its translation (Panel la). siRNA
binds the CDS of specific mRNA and then degradates
mRNA (Panel 1b).

miRNA B Rl 2 e B AR . R M A7 78 7 A
dicer YR, 43 5K dicer-1 1 dicer-2 . ./ dicer-1 £
B miRNA Y 8 2GR 5 2E4E Y, dicer-1 587 K4 BHL 1E
pre-miRNA FTE B ; dicer-2 V3T siRNA ITE B,
28 75 J #% BHL 1k siRNA AT (9 T2 > o il g g 57
PolyQ ¥ /& 58 A8 1 SCA3 S g 455 Y I dicer-1 53 78 7Y
T A T | Bilen 45 'k B, #R BT Y PolyQ ¥ R 28 A8
# ataxin-3 £ F A 5 800 2 U0 3E A1 R RS 43 Bk O
LB AT R M IR b dicer-1 57 W] i 3B £ AR
TN, PR R TERER . dicer-1 H P S )
Al SZ M IR BE B & o LA, R3D1 J& —Fl dsRNA &5 &
FE, A — 0 miRNA T B ) SC s R &, vl
Dicer-1 2 FUE iR E A 1K, W 2 5 miRNA 1Y A
At R, R3D1HM B R TL-P A5 IR 2 285 5 2h
A, {H sk 2 I BH 52 0 B PolyQ & 8 28 A8 8 ataxin-3
EOSEMEBITERZ . XU miRNA £ 2 E
A B T e 5 250 H R b 28 2R AR A PR R TT R
B R E M . Bilen % 7 i siRNA FE{IK Hela 40
Jil th Dicer 1 P 1M 1 11 8 A= B A4 K PolyQ ¥ B R
AF R SCAZHEAY , 25 J IR, Dicer 1 1 F AR X 5% 3 [A]
FEE 11 5T 2R 3k K F TS5 e, B AT B HE N PolyQ 47
JBRAZT ataxin-3 8 A S EA AL o TE Dicer i
FAEMETRE T, 5 Y PolyQ ¥ J'8 28 A2 Y ataxin-3 & [
AN AE , 22 PR A1 15 5% 24 /0Nt i HE 41 B 345 A0 2 1Rl ke
fIX, T Dicer [ i 28 W 7] 5 30 70% ~ 80% 1 41 Jifd 5

T o G 2R TN 288 4t AR Y ) %% SR L Dicer i AT
i 5 miRNA /9 I8 BT 5% 0 PolyQ 47 i 58 48 71
ataxin-3 25 [ 5 8000 40 B e R 0 bR R
IR miRNA ban HE [F 3 35 7KV 0T LUK S5 1 b 410 6
H PolyQ 9 i 28 8 A4 ataxin-3 2 [1 3 209 H HX #f 28
RGBT S, Ak 52 A1 0 R 2R K PN A
25 ARAS 52 i e ZLBE R 5 B ) 8h 7 oo - b i
WG Y 5 R B8 (GAL4-UAS) 5 3% IR 36 3k /K F 5 ifii HL
miRNA ban 5 FJEVEH F PolyQ ¥ & 28 48 B ataxin-3
B0 BB B R FEAE R o D A, A oy U
miRNA ban 5 H & 24 0 LU E PolyQ ¥ & 58 A 7l
ataxin-3 2 15 800 P XM 4 RGIRTT PR A, KU
kB 22 () P 2 T 2R 5 T EL ] miRNA T Bl i 72 45
BP0 ] miRNA ban 3 PN TS B0 IR 47 4 AR B ™
#., RRER T miRNA ban ZEN, HAth miRNA B & 5
W PolyQ ¥ i 8 A8 A ataxin-3 (I B ME . WFSR
R, EJ miRNA ban 5K IF A B2 PolyQ 47 Ji 28
AR T ataxin-3 8 AY 3R 3K K -, 2 38 5 W % B
FI R4 5 10 B0 o B2 K 78 B R M R T B0R
bR T S AR A 293 (HEK293) Hela 41 i
FUN L MR 968 40 L MCF7 452 AL (9 A 5% 7R, miR-19.
miR-101 M miR-130 7] N 8 SCA 1 4 25 1 ataxin-1
M ik, H LA F &R 3 B miRNA 345 44 % ataxin-1
B RIE NI N 5. X SCAT /)N R A
ROAF Y IE S, iR 3 F miRNA 7] ¥ [6] 8 % ataxin-1
BT R IR KF i 5 AL A v 2L 3 b B A R
SEME S IR A miRN A 2878 J5 ) 2k 25 A = T gE L, &
F PolyQ 4" Ji 28 78 MY ataxin- 1 25 F1 19 A 28 2 M
3R Y 28 BN, miRNA XF SCA3 HA7 #f 4
PRAP R AB WL 06 75 i — P 3. JRATHEZE /D
YLHEJ5 BT T SCA3 5 55 5 41 i i SR g A A 2> §
AT E 0 F 8T miRNA 5 MJD mRNA AH B A F X
i s i R TR 2R 3K 1 R 5 4 F M AE SCA3/MID &
B AR .

2N THERNA A USRI, il A 7] siRNA
54 ¥ mRNA ARZS G, 7T 43 59 i HEK293 41 it |
R BRABE TR Ay IR AN B A BRI PolyQ 4 i 28 AR
RIATXN3 B ) 2R ik, LI /D PolyQ ¥ 28 75 74
ataxin-3 £ 109 T2 R SR 42, DT 06k 20 it 28 0 A% N A
T VR B TR B L % fiff i 22 T B B O RE IR 0. SCA3 R
# PolyQ ¥ e 58 A5 B ATXN3 JE [R 25 987 {37 f5 7 1E B
AR 2 51 (SNP) , B FEWF A B ATXN3 3 [ CAG
SETRELEZ AR S (G) R
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#F1 miRNA FlsiRNA f935[F £
Table 1. The same points of miRNA and siRNA

Same point miRNA and siRNA
Length 21-23 bp
Double-stranded RNA or RNA precursor

Substrate
Dicer enzyme Both are product of the Dicer enzyme
Argonaute family proteins Both need Argonaute family proteins
RISC Both are associated with RISC

Function After transcription or at translation level

miRNA, micro RNA, fl#l/N RNA ;siRNA , small interference RNA , /N
T4 RNA; RISC, RNA-induced silencing complex, RNA 75 5 /T 2k
=Rt

Fz2 miRNA 5 siRNA HIHRF 8L
Table 2. Difference of miRNA and siRNA

Difference miRNA siRNA
Source Endogenous Exogenous
Structure Single-stranded RNA Double-stranded RNA

Synthesis and Pri-miRNA, Pre-miRNA, miRNA; shRNA, siRNA;
process process in the nucleus and cytoplasm process in cytoplasm

RNAi pathway
CDS of mRNA

Mechanism ~ miRNA pathway

Binding sites  3°UTR of mRNA

Specificity  Relatively low, partly complementary Relatively high, fully
complementary

Consequence Inhibition of mRNA translation mRNA degradation

Significance  Regulates various biological
activities

Does not participate in
biological growth

miRNA , micro RNA, f#{/N RNA;siRNA , small interference RNA , 7]\
T4 RNA; Pri-miRNA, A& miRNA; Pre - miRNA, Fi /& miRNA;
shRNA, short hairpin RNA, % & J# RNA; RNAi, RNA
interference, RNA T3 ; UTR, untranslated region, 4w fis X ; CDS,
coding sequence, Zit i J7 47

3 SATXN3 EH B FELE G 1 siRNA B9 7 51
Table 3.
ATXN3 gene

Primer of siRNA combined with specific

Name Primer
siCAG CAGCAGCAGCAGCAGCAGCAGC
CTGCTGCTGCTGCTGCTGCTGC

siC7 CAGCAGCGGGACCTATCAGGAC
CTGTCCTGATAGGTCCCGCTGC
siC7/8 CAGCAGCCGGACCTATCAGGAC
CTGTCCTGATAGGTCCGGCTGC
siC10 CAGCAGCAGCGGGACCTATC
CTGATAGGTCCCGCTGCTGC
siG10 CAGCAGCAGGGGGACCTATC

CTGATAGGTCCCCCTGCTGC

WENE(C) 7, B GO87C, iX Fl FL A% 11 R 2 A ME I 4 7]
WF 70% 1 SCA3 [ L 4 ok T B R Sk
siIRNA, i HAL 5 PolyQ 4" & 58 A8 B ATXN3 i [X #H &5
AL MASE AR ATXN LR GES . 45 R EH, 5
PolyQ 4" Ji& 2 A% U 1 BF A= 7 ATX N3 F [H] [R] B B 4D B
XJ Y siRNA 7] LLJa] 0] — 2 i 35, Al siCAG (£

3) P A PolyQ R 58 AE B ATX N3 Jk A 4R S 1
5451 siRNA , #840 T [A] B P ] PolyQ 77 i 58 4% U il
B AR ATXN3 FE R 33K, A sic7 (R 3) o #B 4 WAL
A1) J ] PolyQ 47 S 2 AE T ATXN3 3L [H, JLF- A 5
e B A= AL ATXN3 BE R A 55, 40 siC7/8 Fl siC10( 5
3), Ho o siC7/8 0 il 75 Y PolyQ ¥ Jié 58 78 #Y ATXN3
JE R B PR Y T O i B AT 3k B IR AL OF M E Y
8.60% , 1M 11 il %% Y ¥ A= Y ATXN3 JE DR 3% 44 i 57
5 B A R X RS- 2B Y 75.20% , H. siC7/8 JLF-
AT BR PolyQ 37 & 28 28 Y ataxin-3 25 11 5 8 R4
SiC10 91 il 5% Y& PolyQ 9 Ji 58 A8 B ATX N3 & [H 48 {4
AR S8 i 8 3 AT 3 B XoF R AL S M #9 7.40% , T A
il %% Y BY Az Y ATXN3 3 DR 3% 04 1 8 2 5 By
X AV 4 (E 1 93.60% o T FF S R S A A
ATXN3 BE K 454 1 siG 10 WAL 52 ) B A6 8 ATX N3 5
R 2R 35, A FE I PolyQ 47 R 28 A8 R ATXN3 KL A (%
3) o Hu % ™R, SR FH KA 2 (PNA) 8 % 1R
(LNA)FAR 5 PolyQ 4" R AB BRI ATXN3 FE K %) 85 &2
CAG #1454, AT $ ) o 2 3k 5 i HL 3l 3 e 5%
T 1R AL EE RNA AT DA B H B ] PolyQ 97 & 28 A%
RUATXN3 BEIR () 3R 36, O SCA3 S HiAth st L 1k 2 R
A5 S T B s S HE TR IR YT R B

= G5

miRNA J& 40 ffg N R PE 8 fE R N 1 ik
H AT, miRNA F 5% 5% W& 60 55 w5 Fp =2 L — 2 R A
miRNA A48 9 58 DL HE A7 miRNA (1) 2% 04 3 T A2 41
ZUHLZ 1 miRNA, I 8 4% 5 M FE 2R A i Rk
H 02 R miRNA M9 HE$0 50 7 F B KOF
FHE B miRNA, T E R S E RS, A
W BN I AR O 4 H F SCAL. = i 55 £
R s B 5T 7 (A SCA3 Hh g oA I 2 4B
B . siRNA B F 22 F AP IR siRN A B4 717
SIRINA A 2044 5 3o JE DR S 25 6 DAk 20 3o
SER ) 2Rk RBURE AW A . B2 B A &
JHe s (4 SCA3) 1 & BLHIATS AN - 43 B 4, e = A
P I A B B9IE YT J7 75 . miRNA Al siRNA £ 2 R
A S 9 v VR AL RIATS FEHR 2R b, A DG HiE H
2RI L X BE /NS RNA K 5 [R] (1% 2 38 9 45 AT LA
46 PolyQ 9 Ji 58 25 B ataxin-3 2 1 BB B, DL K fiE
HE SO B 1 B A, AT A8 2% 5 R O o8 I R
e, BT i R B L O B BH 22 SR A T
S5 R ORK Bl 28 FR R AR AT R R 1Y R BIL I 4R AR TR
(BB, A B O 2 IR AR ST e v 1 TR T R SR .
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(ELAS 1 B A 2, miRINA X #0035 [R] ) 26 38 9 4 B v i
R¥EWMAGRPER RS AWBEAER. 5o,
miRN A BP0 R i 7044 9 2 5 B, SRR AR
FEVE TR, i ELAS B4 7 AS BE 3 2o 1 - o 45 9 o I
XS [n) JAR AT R A IS BRI ST O DA AR e . BLAR
siIRNA H A FF 5 P58 19 57 50, (B2 BE 28 siRN A 76417
il SO & (R [ IR AT B A A AR R R

ik

siRNA 75 24 20 8k 240, Jo H & RNA #54

B A LA B e R R S TR siRNA 9 0 %2
) —FRH . MiHE miRNA 1 siRNA £ A 0 W &
5 5E W FR R AR R G0 BB B Y R

ﬁ b

IO FH 30 5% S) i 7 RIS 0 7 S B O BOMR i

miRNA Fl siRNA £ AR 05 45 Z2 B4 20 ik 1 9 14 TF
% WP R BT YRR .
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GFAP. Immunohistochemical staining (EnVision) medium power magnified
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Figure 1 Optical microscopy showed cerebellar liponeurocytoma with accumulation of lipid-laden cells in a background of small round
neoplastic cells. Tumor cells had a uniform cytological appearance with round or oval nuclei and often showed a clear cytoplasm. HE
staining  low power magnified Figure 2  Optical microscopy showed positive expression of Syn. Immunohistochemical staining
(EnVision) low power magnified Figure 3  Optical microscopy showed small tumor cells and lipid-laden cells focally expressed
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