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WE., PR EMHBRAERN T EGEREE (Huntington's disease) T HBHMRAETT 56, R
BT FEAR A IRAT PR 22 AR U DA e iR B (mHtt) &4 12 R A Wiz
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FH AN 18] Zh 25 40 B SR 23 B BRI FE 1 611 % mHtt 85 N17 XA [ A7 5 5842 1) R A2 AR 4
N FIIRRAE F S UE B N7 XA T4 8 AR R AL w0 611-mHtt A B AR+ 7r L s,
FATRI 611 AP E B PHNET | mHtt SR H 5 — 70 F& Y 400kDa W8 H 45 &« LR K IAMY
JIRTT FIEWPR I TIEEZY) 611, IR [ IRATHIES, 611 i 2AE mHtt AH B AEH
IR BIPRFAE I, X — D578 mHt FIEUR AL TR O 18 80 B AIESE, s oA
PR IRAT PRI B ML 3R AT B A8
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Study the function of Huntingtin-interacting
compounds
Huiya Yang'
Advisor: Boxun Lu’
(1. School of Life Sciences, Fudan University; 2. Department of Physiology and Biophysics, School of Life

Sciences, Fudan University)

Abstract: Most neurodegenerative diseases are related to pathogenic protein accumulations,
which lead to neuronal death. Among them, Huntington’s disease (HD), which is an autosomal
dominant inherited disease, is a perfect model of neurodegenerative disorders. Although mutant
Huntingtin (mHtt) protein with poly glutamine (polyQ) ultimately leads to neurodegeneration, the
pathogenic mechanism remains unclear. Thus, it is tough to treat HD through lowering mHitt.
However, at the core of HD pathogenesis is the fact that mHtt adopts misfolded aberrant
conformations, which impair its degradation, and also alter its interaction dynamics with other
proteins. The main goal of my scientific project has focused on identifying compounds that could
physically bind to mHtt protein, thus neutralizing the pathogenic effects derived from its abnormal
physical interactions. Here, we assess the ability of hit compounds to suppress neurodegeneration
in HD cell models and a Drosophila model in the previous study. We also determine the Kd value
for mHtt-611interaction by MST technique. In addition, we discover several amino acid sites in
N-terminal region are critical to mHtt-611 interactions. Finally, one of the mHtt-interacting
proteins, which is around 400kDa, has been shown to be reduced, or even be disappeared after 611
treatment. These results combined give a possible mechanism for 611 treatment. Furthermore, it is
shown that the interactome altered after drug treatment, which is correlated with the reversion of
neurodegeneration. Hence, our drug candidate, 611, can be subsequently used to reveal the
functions of the mHtt protein and expand our knowledge of other complicated neurodegenerative
diseases.

Key words: Huntington’s disease; mHtt; N17; mHtt-interacting compounds
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MEARAT MR B R A AE KN P AR IEH 3 & . REMB RS K esiT-, #m g
By, B3, R IR EE P, REREERN KM ARG HE, BT RE
% S R I AE bR A, B BURBLE AN B, ARME A N2 ia T . Horh, F IR
(Huntington’s disease, HD) FUEH/ MR IEHF 2 (SCAT) P R — st ek (2258
ITHEGR, BT R A EM AL 28 5, O SR R AT MR H A

AR AT BRI LN 5-10 B1/10 TN . B 40-50 % Km0, R kR
BUNAZARIEE) . A Rag Mgt AT e R, G 5-15 4EFET.. = IR0 A2 o S bR B 1k
WA, M54 SYRERFEN (HTD 2K 1 550871 CAG EE AL 7 £ (>36CAG)
IR . 1B AN EB CAG EEJFHIY 1E 9-35 K, it 36 &5 &= Elivs, J+H &
FHVRIFIN A 5T & CAG BHE 2 HUH %P, HTT SR %10 = 472 (Huntingtin) /& —
AR 2> 7 RN 347603 Da ({18 AR, RAEMEERFEWHEE (mH, Fidk
ZRB AN (polyQ), FHEUKMNSURAR X I8 18] 2 i ph 22 70 (MSN) I JZ IR = HETE A 42 7T
(BB T JEAE H EFISOR AR X 38 88 42 mHitt N B X 45 polyQ F B¢, (B2, mHtt ZE2E¥) 1k
WA R HE A D RE, LA AT 5 762 R Hh gk AT 14 4 42 J0 Dl e B G R i 22 3R AT 11 2L AR L
WOANTT 01, RIS 1 o) 24 £ T B 07 0 L T 80 B 4 FE M DR N4 T

KIHALAR, 7 R I8 A R R e 8T« R — B3R y7 TR M2 Re % GE R\
1 glid 2 FORS PREAR (BRI R I IE R S B8 7 vk ] DA IIEYR 9T o 56 [ & w24
B HLUR) (FDAD 2008 4EAEAE 1 E AN ERAEIG T 7 I WU 17697 24 Xenazine (T A1)
U1, 2 0 308 3o 3o 6 B R R P () 2 BB R VR, I RiE shhREbans, 0. &
AR GABA S22 Jin S L 32 AR A MIAE 7 i WOR BURMLE i BIE M . (H2, IRAT
RIS R BE s A I SRR SR, PR TOAR TR R B I R 15 B s ], A A AR
PR A k& WEREEN RN, DNEEMRA BRI T FEWikm. 54
— LU 5T 3K BH B AR mHte 7] DUSE 15 4 8%, 1 TONIS-HttRx FJ F [ AR, {1k RNase H
A S HIAS 5 SE B 9 mRNA FEAR, 12250 i & sl

BARBUR I THLE R 22102, (H R IRATHI A ALE A 7 = E W E 1 (mHtt) RFOR R
AJEH, B, R ATREA mHtt A S E 2550, o088 a5 kg i3 s me FLAE A0 N 1 AR
FOIRE, RARTRERBENGTSORER . BETC2 M, Het RAAWZMEEEHER, ke
43 T (Tepl, Hsp90s) 5 Htt B E F I L& mHtt ZE1EPY; 2 518 2 ph 58 47 MR 9 14-3-3
BT 4 NE S Het 19 N 3igs4 7, Hit @13 5 Dynactin, Ran 25454 2 54006 T W08 (1)
iz, B bRz A, Het ZRAES 5EEERED. Bsmt, E5 S, MiFsE
A — 2 R LA PO, 25 5 0 1 g 1 N A RS B 1 S 2 B R g,
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fIEE e, XAERME 1B R YT F ISR U7 %, ¥ MR B AR e mHtt BURHLE] . A
UK 5 5 T4 B A R mHte S50 10 mHe— 25 A6 &80, 0k & r/E FIALHEAT IR N
W2

FERAT LR, FATHTH &K B A 1E LI = AR AR 4 Ko kg 7 —A
5 mHtt 454, BARSEWZEGEA (wtHt) 455 0N TASWE (RERERR), I
i 1% FE 3 - FDA-approved Drug Library (%[ €1 5 25 i B B R HEZ AL D, 4
TR T R RS R 2 WRME S, RIS mEnE SR, FRSR. MyREE, Hoh -k S
AW Dy e AL FE AR AN IR T 52 (A BRI 751 S2 AR 7] B R R AU S R itk
Z HATRHEHARF BTN, AW &Y 5 RO RS & Rk E — Sy SH0n % 51F
SEIG = I I AN B B TR IR A A A, A REHERR B TS L, B A O E S A
HOa 75 Bl HAB Y B S BRI . AN T HARAL G AN v, 0 ITC (SR 78 B
%), SPR GRS TARILIR) 2, MST (R #Miksh) @i WA= 45 7 ks (424
A LA 737 )2 35 B A T FH DL R A3 IRI R 45 4 S R0 g, T DLATE 50 Bk (] 9 ) FH A /D 1
PERPATHAEDY, O TRATEAT 07 i 206 1 B AR

Al weHtt HIE, mHtt 58 2 (R EEZ A, IR RS SCIGBRE I, % AR & A i
K polyQ IR F AR PP, R Hit 3R gt 3,500 MNEIERR, (HEEAAZhY)
R 2R3k exonl X IR AL 05724 HD AR LA AERY, 5345 9 45 2 9 2R (1K= A 1) exonl
R A mHtte BT 05, Exonl XIALHE N 3 17 MR LR X R (N17), polyQ Al
Prich (ZERMAK). HT K polyQ it A IEH JAE, mHut &AM AL AT,
IRMELS B @ 4y ER R A 45 . 2 N17 #4) (M-A-T-L-E-K-L-M-K-A-F-E-S-L-K-S-F) ©\&
Wty a- B2l 10, A4 AT R N1T 1 a2 e S5 K 7T LA 3k L SRR TR IR, 22 4R 4
R Hit-polyQ #543 (KRAE 2, mHte (15 Q M3 %, B FAAEL. RVENGSE, TSN N17
L4 5 P-rich S5MIMIELAR I, (EICPIsREE B I0N, (et T R A RED,

54k, N17 736 B s BEARSF, N17 @i Crm-1 AR 205 Hee N s th A2 40 45 2%
R A AR E P, R AT LAY Hie 45 & B4R B I, s, Bk N17 855 14
WA LR (BAC) ¥ HD /NRRIH EIRZIMIZ N Z 4, ML IO TR N mHit R4
W, N17 404 HEa 10 ANEIE R, TR Het (R0, M, 13, 16 M4 E BRI
T R AL WEAIE B T LA /b mHt 4 S8 SR AR A, 7R 41 f BAC HD /N B b 22 28 8 O B R AL,
GEAF AT A mHet AN EEPERY, 1 mHee S polyQ T RSB BERR AL AR, M
AR R 6, 9, 15 MR Z % A SUMO b5 2 HLH R mHte Fr B A &
MR, 54 2P, S i SRR AR A SR 4 SR B T IRATT
Hit-exonl-N17 (2%, N17 XIRA]BEAETEX A A5 mHte 454 SR A F I s IR AL R
ik, BT _ERREIRPAEMR S13, S16, K6, K9, K154, ATEKGHE ES, E12,
M8 AR, IX 7 15 AR B X N17 F) a-SB e (1 R S S AR o BT Ak & 1R i



BeRAR I, SRR AY) —mHtt 5 A S0 1 SRR AL A

Tk, AU EAT TS B SR RS . 2 B EA S5 mHtt (945
&, FHERES TER LABRAEY S mHt A0 05, Bl PRIz arithm
fBBE: AN A G AR AR S B AT LA O AR AT B IR AR S B I 33 BF TR
e AR K — BUEMAA R & T DUB AL A B s, IR, SEElif T 5 il
PRI BLE HE LA

MST (HEHRIKBN) L5k A mHtt Z5-8 L&

TADEL AEHERD T —Hk A SEERIERN LS 2 5 Hee (/N THED: T Hi
vy 168 7 29 SR PR O 1k 25 SR, FRAVTR P Al B VAR A 5 4 & kAT T Bk B0 SR R 7
LI EY — RO E, JRELLSE .
2.1 B AR RURIAR S AR A Rk Atk

HAEAE K AT Btk BL21 5 5:% 315 GST-His I3 ER, @ EESEkEER,
RIVBEBRILFARBEA, KEMRESEE SR SRR R L 0 TR AT E HRIL R
Ri, 75 KIHFFEHE M BL21 % 537X His-MBP-His i35 108 H, NEESRIEREE, K8
FeJ5, G Ni AL S AN TR 53 T 0 R HE B2 AT, 404045 BB 2649 (1) MBP-Htt-exon1-Q25
Al MBP-Htt-exon1-Q72 % 1 (K 1). %4 Western Blot 3iF, #iNHIRER (K 2).

N

Htt-Q25  Htt-Q72

A 1. MBP-Htt-exon1-Q25 Fl MBP-Htt-exonl1-Q72 & H £ Ni .
SFHmALEED I RERE
Ji R R il 5 v AS B AL EE R E I B 1, e RSP AE R (MBP-Hit-exonl-Q25), A ARAL &
H(MBP-Htt-exon1-Q72). RAEHF L HKEE, THRIUE, #-RE(K
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B 2. Western Blot I ilF 4l {k. & H
i Htt R Piik 2B7 X aifb AT RUE. 25 1-3 ¥ki&: MBP-Htt-exon1-Q25; £ 4-6 K& :
MBP-Htt-exon1-Q72, H K AMSE [EAE

fEgifert, JAGE) AR EA, BT mHt B BRREMIER, KNS E
2l mHtt 3 HIRZHAK . Western Blot £ RERIAIE HAr B A2 4h, SR 2tk R H 20
il A P . 5 RS B Ja SRS H R R S — B A5, T WA B AR X S 06 P 52 i ]
P32, DRI i S SRR R S L4l B 1

2.2 MST SER i A4 5 mHtt R 7 45 & 1 &)

itk EA)E, FRATFIH NanoTemper 2 7 #2444t 1 & A 4okt brid i A & A MST I =
15088, kRSN S mHu B RS AL EY . fEXHE QTR LS, TRATE BT &9 5
KIEMRIZET G, BHSILRRE 16 £, BRI &Y — & A b o T3k A8k, ok
IS T AR EAE . R, B4R A MBP-Hitt-exon1-Q25 1F A A I8, HEAT IRk .

WG AR 1Rk s B, FATFIH MST Mll& 7 KENEY GRagsRiE D, H,
& 611, W] LUK MRS -& 300 B MBP-Htt-exonl-Q72 (& 3), A45&IEHEH
MBP-Htt-exon1-Q25 (K&l 4), 7D4. 5F2 W RBLHIAMERT . 255 5 (W5 40 H A 2L A
SRR R PRRROR, AR A Ve 611 M TIRAWE T, WIRIAEVRIT mHtt 51 R 140
TP L]



611 vs MBP-Htt-exon1-Q72
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&l 3. MST 25 2L &% 611 5 MBP-Htt-exonl-Q72 H H 4 &
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B 4. MST 28 9 2 4b& % 611 5 MBP-Htt-exon1-Q25 HH & &
HAE A O R NT-647-NHS #ric, L&Y 611 WK EH 500uM ZELFRE, WEF=ET#T. 7
W, 61l 5IEHEARASE

SEAEH KD (uM)
x| MBP-Htt-exon1-Q72 MBP-Htt-exon1-Q25
611 34.1 513 69.3 N.C.
7D4 204 172.7 N.C.
5F2 0.54 N.C.




S5L8 0.296 N.C.
1P22 33.7 N.C.
&D5 24.6 N.C.
10H17 N.C.
3A9 N.C.
3C13 N.C.
3J19 N.C.
6112 N.C.
7F19 N.C.
7012 N.C.
8C16 N.C.
8F20 N.C.
oM4 N.C.
7F20 N.C.

£ 1.MST I & &L &% 5 MBP-Htt-exon1-Q72, MBP-Htt-exon1-Q25 45 & 45 £
7 MST WEMEE T, A WA it 0 il = im ik g5 1 IR R BE Mg . st 5B REA LS A
FItE A, AR AT IEH 5 E 456D & S5

FRMAEFEEFGEHEBREREAREERILEY

G, AN ERAE M N RS A A 1 TAS N TAE YT, GRE AR G
FRPE . IEWMRTSOE, ik REmmE s, mHt HRMEHEE, sIRMIRET.
TEAM I T F AN BL, caspase3 i1 B, PRI 3RATEE &5 5 731 caspase3 i, KM
PRI, 47 caspase3 yEMETH &, R TES LT, OB mHtt 5] & P40 51
Bre FE/NRSUIR AR IE 5845 41 i /& STHdh Q7/Q111 FIIEH 41 & STHdh Q7/Q7 H, Al
KIL 611 (& 5) |, 5F2, 7D4 H1 5184 M- mT DL mHtt 7 >k i 40 il 2544 .

L &6 E= EWR ik A PR AR S it

4000-
-o- 61
> & caspase inhibitor
S 3000- -+ DMSO
©
(4]
o 20004 ke
Q
(7))
(3]
% 1000+
(&)
0-

03 0% IR 1P ALASA0REN B0 5

YUk AL PR 5, STHAhQ7/Q111 éﬁaaﬁmséa(ﬁ gﬁ.g)ﬁ - Caspase inhibitor #llifi] caspas-3 ¥& /J; DMSO
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Xt caspase-3 1§ S A M. W LUK I 611 BH EFFAK capsase-3 55

L &6 FEIEE M e St
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6. 611 HNEIEFYM)E caspase-3 55
Etoposide FHWr 4B #, STHAhQ7/Q7 4} caspase-3 155 FFF. Z-VAD-FMK $ifil] caspase—3 &
73: DMSO Xt caspase—3 ¥ JJ¥& A 5. B LUK I 611 78 1E & 4l i b ANl il H B iR 12 K caspase-3 1§
#%

E, WA EREY AR AGMAE RGN EIYIENE SIS ERRAE A, BB T52
U6 = KT R O SIS A BY, A e A W118/elav-GAL4; UAS:NT-HTT-128Q, .
MTEIAEEY) 611 W LAWY R g i SRz e 1 (& 7), BARRIE NG i 5 -1 2 is
FERISR e TCE el M R WD S 4. AR, JATE R 611 BAFI RN, Bk &
50uM J&, XHEREHAHSEIER (H 8.
The average of all the speeds before 7.5 seconds of NT HTT flies with

611 (10uM)
15+
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-= CTR-DMSO-NT

-~ CTR-DMSO
10+
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g <
AGE(DAYS)

%
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The average of all turning angles of all detected regions before 7.5
seconds of NT HTT flies with 611 (10uM)

401
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KIFARCE 7.5 AN FREE TR (A Bid 7.5 BRI MBRK (B), KRMNMIEBIT-E#ERE S

The average of all the speeds before 7.5 seconds of NT HTT flies with 611 (50uM)

20~
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SPEED

1 1 1 1 1 1 1 1 1 1 1 1
B 5 6 A B O O N D W E o QA
AGE(DAYS)

B 8.61I1 (50uM) A EFEMEREIRIESIRE S
Xt iy SRR R B LS 611, DAMEE DMSO A SR (&) MR, 1E& Sbg I ABH XA,
ROUF R NCE 7. 5 #0 N I P YR R TE ARG N e, R BH 611 B F &8

FIR 611 5 mHtt 145 &L =

4.1 ¥ mHtt 25 A4 N17 X 3855848 i ki
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Wik 611 5 mHtt £54 )5, FRAVE VA EAIE 611 5 mHtt 455605, B0 mHtt 1)
MR S B SRR R AL RUR 611 ISS & REI, T RS A A0 SO TR 611 FRBOVLEL A mHit #
Ty EE. A ATIR Het S5 A F RN, BATIN N17 XIRE A 1B 2 5 mRAA 7T 6
XF 611-mHtt 45 G B . BRIt ARYESCBRIRIE, Mg 1 N17 shRik (& 9-A) DAL E

MRAFRL: S13,16D (K] 9-B) ; K6,9,15R (] 9-C) ; E5,12A (& 9-D) 1 M8P (K] 9-ED.

‘CGAGGCCACCATGTTCCAACAGCAGCAACAGCAACAACAGCAGCAACAGCAACAACAGC,
— e e e e e e e e
\GCTCCGGTGGTACAAGGTTGTCGTCGTTGTCGTTGTTGTCGTCGTTGTCGTTGTTGTCG

M F Q Q Q Q Q Q Q Q@Q Q@ Q@ Q@ Q@ Q Q
A BTHIHER N17 XS E) 15 D2 2R

ATTCGCCACCATGGCGACCCTGGAAAAGCTGATGAAGGCCTTCGAGGACCTCAAGGACTTCCAGCAGCAGCAGCAAC,
1 1 L 1 1 1 L 1 1 L L 1 1 L 1
T T T T T T T T T T T 1 L] 1 '

TAAGCGGTGGTACCGCTGGGACCTTTTCGACTACTTCCGGAAGCTCCTGGAGTTCCTGAAGGTCGTCGTCGTCGTTG'
M A i L E K L M K A F E D L K D F Q Q Q Q Q !

B13, 16 MZFAMREARLEAR
TTCGCCACCATGGCGACCCTGGAAAGGCTGATGAGGGCCTTCGAGTCCCTCAGGTCCTTCCAGCAGC
1 ] 1 1 1 | 1 ] 1 1 1 | 1 |

. 1 L) 1 L 1 . 1 L) 1 s 1 v 1

AAGCGGTGGTACCGCTGGGACCTTTCCGACTACTCCCGGAAGCTCAGGGAGTCCAGGAAGGTCGTCG
M A i L E R L M R A F E S L R S F Q Q

C6, 9, ISNMNMBABRRTABER

U | | |
'CGCCACCATGGCGACCCTGGCAAAGCTGATGAAGGCCTTCGCGTCCCTCAAAAGCTTCCAACAGCAGCAACAGCAAC

\GCGGTGGTACCGCTGGGACCGTTTCGACTACTTCCGGAAGCGCAGGGAGTTTTCGAAGGTTGTCGTCGTTGTCGTTG
M A T L A K L M K A F A S L K S F Q Q Q Q Q Q

D5, R2UBERREANNER

GCCACCATGGCGACCCTGGAAAAGCTGCCGAAGGCCTTCGAGTCCCTCAAAAGCTTCCAACAGCAGCAACAGCAAC,

l i l I Il i 1 i ] I l i l I Il
1 ' 1 L 1 L 1 L 1 L 1 L 1 v 1

CGGTGGTACCGCTGGGACCTTTTCGACGGCTTCCGGAAGCTCAGGGAGTTTTCGAAGGTTGTCGTCGTTGTCGTTG
M A T L E K L P K A F E S L K S F Q Q Q Q Q Q

E 8 fr IR E MR NHE R
& 9. Htt-exon1-Q72 ] N17 Bt R R RZ A REE (A-E)

B, BAEGN B R th Rk TR . N T IRIERA I C AR IhERIE T EiRRA K
H, AT T western blot #531 (& 10).,

b pSG5-Htt-exon1-Q72-deltaN17 ik & W] AKX T pSG5-Htt-exon1-Q72, X5 A
o 45 = — 3 7. pSGS5-Hit-exon1-Q72-E5,12A HIRAZT] B4t i N17 X 3R 2R A 45 K11
2As, MIMEIPTARIRG . Rk, REFIH MWI HiiA7E Western Blot " A&l A 1] B & 1) 22
S, FAEL TR-FRET £, FIH 2E6/MW1 Al 4CO/MW 1 PR HL AN 73 5223 T E12A
FTES,12A 594 R Q72 ()% 7o TR-FRET 2 5258 % 20 K ] FHRAS I Hee ZKSFIEAR, 18
A B A [ e ol G 0 5 0 ) AS [ g, AT 388 0 A 0 g SR AR AR %o A S AR A, e e
71. X BAE R 2E6-Tb/MW 1-d2 Hi4xf 43 511553 N17 Fl polyQ; 4C9-Tb/MW 1-d2 HiA4%t 4>
HIR S polyQ I polyP™ . [T, FEi L E5,12A ik N17 G5#97284k, 220 2E6/MW1 )
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gE R AL, TMANEAE 4CO/MW I, FsZ ERATE AR ER] 7TiX s (K 1), PLEYEER
HH 4 22 1) I 48 mHtt 8 [ 98248 R 78 41 B vp 3k 2 A Il e .

FFIE DD
\ " " Q %Q \\“b' \‘&

plasmids:

B 10. Western Blot 1 Jll 5% 2% i Ri £E 293 T 40 i i) it /1A 7K F
{FH MW 1 HTARSRE MR 5] mHtt 11 polyQ [X 35k I 2848 Jii i R IE & DL, BN FURL & 5 YL FL4H M, Western
Blot 25 3R B i R R IA IEH

2E6/MWA HLTHHEMHTK F

0.8- *k%k%k *%kk%k
| ] |
|—
o
X 0.6~ T
o T
|—
2 0.4+ T
g T
L .24
e
I
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Htt level by TR-FRET

Htt level by TR-FRET

ACO/MWA HT iR X 4 M Htt 7k

Kekkk N.C.
0.15- | i |

2E6/MW1 HiATHEIH KT

*kkk *ekkk

0.5+

0.4+

0.2+

0.1+

0.0~
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4CO/MWA HL R X M Htt 7K =

0.015- . NC.
i
E | 1 |
= 0.010-
-
2 |
2 0.0054
@
T
o.ooo-i :
o) a n
o % :
¥ S ¥
&

D
& 11. # ) TR-FRET H AR MW Htt & 5K F
PLE BT & A & 7R PR R B R A B A R EVE B N . AL 2E6/MW T HLARSHR 51 N17-poly QUEE),
RIL Q72 F Q72-E12A {55 % RIRK B. 4CO/MW1 Hii4X] 17 polyQ-polyP (4 $ KD, 1E X KL Q72
1 Q72-E12A WA M EZR C. 2E6/MW1 HUAEXT IR A N17-poly Q (£, KIL Q72 1 Q72-ES, 1RA 55 %
FIRK D. 4CO/MW I FLAEXS R A polyQ-polyP (), E XA Q72 1 Q72-ES5, 12A W HMEZER U
AR Y 3 LA, 7E TR-FRET M % 6 MR AL

4.2 FIHEA RBZIERAL AT mHt 55 AE A TS 611 45 & R LR AL A
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