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FERRIoubertZRE{ESHE LB
£ @ BEE # R

(F B R A B2 U b, 2B dr Rl 22 e, & 330031)

FWE  Joubert4ZA~4E(Joubert syndrome) & — £ RS MR AP R K G EFThm, TRIE
KEILALFHRP . R AR, FRARS)TF . AR R L B RES oL, ERFA2EH
] 2 HAth % 3B A K. Joubert4E A AE 49 S A AR S 4 AR &9 5 48 (molar tooth sign), & > x| 3%
EH A R dm, e R R SO Y BB R S PTEL, B AT, 2K 205 A Joubert4E A
FEE R IR, A ARG, CAVT AL & A T KARS et £(cilium) WA te B nta k. 4 £
JTRABHARGG KRG Ao % m I f, H4E MY Fe T 8T P Bk R G AR ) 4T £9% JA (ciliopathies).
Joubert42 A4 & —AF S A 6 247 Lk, R, 3 F X4 2R TR B 4ol F BN E L F AT dn
£, ZXATE T Joubert4E S AR 5 4 L6 AR KM, S E &L T Joubert4E S AR R R I B EAY 2 A
F a1 A BAHL

XA JoubertZE AL, BUREER; 476, 4FBH; MA K H; WntHIShh(E 5 i ik

Ciliopathy Joubert Syndrome and Neural Development

Zhu Jian, Han Yingying, Xu Hong*
(Institute of Life Science and School of Life Science, Nanchang University, Nanchang 330031, China)

Abstract  Joubert syndrome is a kind of autosomal recessive genetic neural development disorder, which is
characterized by ataxia, hypotonia, irregular respiratory pattern, abnormal eye movement, developmental delay and
cognitive defects. These main clinical signs are variably complicated by multiorgan defects. The typical imaging
feature of Joubert syndrome is “molar tooth sign”, a complex malformation of the cerebellar vermis and brainstem
with abnormalities of axonal decussation affecting the corticospinal tract and superior cerebellar peduncles.
However, the underlying mechanism of the neural circuit defects in Joubert syndrome is still obscure. Up to date,
more than 20 genes have been found to be mutated in Joubert syndrome patients. Interestingly, the proteins encoded
by these genes are closely related to the primary cilium or its apparatus, making Joubert syndrome belong to a group
of diseases called ciliopathies. In this review, we focus on discussing the relationship between Joubert syndrome
and cilium and summarizing the potential roles of causative genes of Joubert syndrome in neural development.

Keywords Joubert syndrome; causative genes; cilium; ciliopathies; neural development; Wnt and Shh

signalling pathway
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MINRERI Z AL T8 — RIVER, SN B
(ciliopathies). JoubertZf & fiF A& —F BB [ £F B,
FATRIETE . FRBF i B SR S 4 B B .
A A BH, JoubertZ £ fiF B & R K6 73 #8547 &
BEMOG, AREATI FRE W E AT . 7RI,
A 30K A 2H Toubert 4 A5 1IE O HP 4805 B 2EHRAE, 1918
JoubertZ: & 1E EUW 2 N S 4N 4F BRI R, A
i) i JoubertZ £ fiF B0 2L N AE M 22 Rk & A F &
a7 AN G0 BATL I -

1 AEMAERR

FERMTHMREN, WAAIRE, &5 TE
[ — P 0 40 B 45 74, BB AR A 19 H o0 AR (centrosome)
H AT R (ENA)N . A 251 R EUHT LAy 546
g7 HE 4K (basal body). It I [X (transition zone). Fi
#2(axoneme)~ £ B (ciliary membrane). £fE 2 ¥
(ciliary tip)*/(E1B). R#ELFE RS R AizshiE, 4
E0 s RNIESAEMAEIZN A . BINAEFET

WP TE bRz s RS, Th AR B, FRiE s 4F B
WK AW AT E (primary cilium), /775 TAEPN JLT
Jir A FoAm 2, AN A — R EC(E1A), H
TR AR, & WARTLE) LA S 2 P AR KR 55
HIAME S o RLEIRTHE I R ZERAIH 4|, Hihze
T E A X XUBE 4 (B 1C)s

VIR AT BTG A B R 267, Refg sz A
FHE T I B M, TRt . B A A IF
FFHLREE, 250K E MRS TR
TR, ARSI RN EIL 22— R
BRI, R A EBIOREA BN, RN
W AT W A S 2 L)t IR B R TR . DhRe sk
PSR AR LT B 50 A Meckel £% & 1iE(Meckel
syndrome, MKS). I [KZi & 1iF (Bardet-Biedl
syndrome). JoubertZg & iE 5. AN [F] £ B i 1l H
BAER— K, e [RAFAE 3L B il R RAE -
[ B, [A] —JE R 1) RAS e 5 BUN R 4 BRI R
95[5—6]0

Ciliary tip

(B) INPPES
Ciliary tip ! / s
*) . v ,ég )
Cilium Axoneme <
B o Z O N
Plasma membrane l 377’ ~ Ciliary membrane
’ o 0 Microtubule B
, KIF7 —] 5 A
= |~ Centrioles RPGRIP1I— 1 Q G Microtubule A
@ ®
Transition zone
‘Wnt pathway
3 ARL13B, INPPE5, TCTN1
11
QFPL ™ st tip 3 RPGRIPIL, NPHP1

¥ AHII, CC2D2A
¥ TMEM216, TMEM67, TMEM237, CEP290,
TMEM138, CSPP1, PDE6D, KIAA0568

A: MIRA TR R, WIRA BT T AN, AR — R K", B: BT HBFBIEA, LIEX . e, FEBH, FEBRmSDEH T
o JoubertZs A AE S0 HE PR 4 i (1) 2R (BB WU G R 2 B A B IR JE X, e T4 BN RAE . A BN FINFEE, S4ENS
FJShh(Sonic hedgehog). Wnt. PDGF(platelet-derived growth factor) (5 55 FH UM, C: WIRLT BRIZ AV E, X DU HIRL, &

XS T AL BIIAK

A: schematic representation of cilium, cilium akin to antennae projecting from the cell membrane. B: the causative genes of Joubert syndrome encode

proteins which can form large complexes. Most complexes are enriched in the basal body or the transition zone of the cilium. These complexes are

important for ciliogenesis, molecule trafficking in the cilium, and are implicated in signalling pathways mediated by the cilium, such as Shh, Wnt and

PDGF pathways. C: the cross section of the structure of primary cilium.

Ell ¥IRAEREEHTEEIRESECH1,15]11820)

Fig.1 Schematic representation of primary cilium and ciliary structure (modified from references [1,15])
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2 JoubertZZ&1E

JoubertZr A i A& —Fh 27 WLk B SR IEE, &
T AE ) LAt B ek 2805 B 2 B RpREIR, L dE L F
R WLFK G MRBD 8. PR R EL AN B AR K
FIRH Y, R & K B AL, 5 Joubert B 3
9, (] BN A7 A At 2% B A8, AR N B A L AL,
MZ R EE, BH R TR T B,
JH 21 Ak BCH A iR DR 3 350 A . H AT, gt
P7 ¥ 1% (magnetic resonance imaging, MRI) N Joubert
CREAEH LA A AR A T 1, AR IS M R
J PO S A O R B B T o JoubertZE & AiE 32 E2 W
w5 B A URE B /N i R Tk B R, 521805
E“FIA1E (molar tooth sign). “FIITE 2 F /) i 5]

H R A R B A, i BRI B 5T B TR S S
bR AE TR, BN R A AR, LG
oK, R T T A0 ) 3 B4 R, AR F 150219,

3 JoubertZREIER—MARKTE KRR

Il BB 1 Joubert45 & E B0 R 423
i, TR, S5 TR Tt ) 28 11 SR #A T
(TR (R IAIEIB), SRS
YIRS, IR TR 1R (652 4% 2 RERIZE 5340 A
TEATE B2 BRI DIRE. i, BRI 407 R 5
SEIE BT B R, GBI X 2 18] 1
BCRA , Joubertsi A {EBUR K N 5 AL LF B I
PRI 0L, BT % B s 225 ORI 1 52 45 1 K

1 Joubert/Z S IEBURER
Table 1 The genes mutated in Joubert syndrome

B~ FEA] b 5 EHBEL B BRI A 1A 77 50

Type Gene Protein The distribution of protein in the cilium Inheritance

JBTSI INPP3E Inositol polyphosphate-5-phosphatase Ciliary axoneme!"™! Autosomal recessive

JBTS2 TMEM216 Transmembrane protein 216 Ciliary membrane, basal body!” Autosomal recessive

JBTS3 AHII Jouberin Basal body, transition zone*”! Autosomal recessive

JBTS4  NPHPI Nephrocystin 1 Basal body, transition zone!"*

JBTSS CEP290 Centrosomal protein 290 kDa Basal body, transition zone"! Autosomal recessive

JBTS6 TMEMG67 Transmembrane protein 67/Meckelin Ciliary membrane, transition zone®?! Autosomal recessive

JBTS7 RPGRIPIL RPGRIPIL Centrosome, tansition zone!*”

JBTSS  ARLI3B ADP-ribosylation factor-like 13B E;li‘gh?zﬁiﬁ the base and

JBTS9 CC2D24 Coile'd-coil ancN2 dorin-Chgtaining Transition zone!* Autosomal recessive
protein 2A

JBTS10 OFDI Oralfaciodigital syndrome 1 Centrosome, basal body™®! X-linked recessive

JBTS11  TTC21B Tetratricopeptide repeat protein 21B Basal body, ciliary axoneme™”!

JBTS12  KIF7 Kinesin-like protein 7 Basal body, the tip of the cilium

JBTS13  TCTNI Tectonic-1 Axoneme, basal body, transition zone**"!

JBTS14  TMEM237 Transmembrane protein 237 Ciliary transition zone*"! Autosomal recessive

JBTS15  CEP41 Centrosomal protein 41 kDa Basal body"" Autosomal recessive

JBTS16 ~ TMEMI138 Transmembrane protein 138 Autosomal recessive

JBTS17  C50RF42 C50rf42 Basal body, transition zone**

JBTS18  TCTN3 Tectonic-3 Ciliary transitionzone**!

JBTS19  ZNF423 Zinc finger protein 423 Autosomal dominant

JBTS20 TMEM231 Transmembrane protein 231 Axoneme, basal body, transition zone*! Autosomal recessive

IBTS21  CSPPI Centr.osome and spindle pole associated  Ciliary basal body, transition zone, Autosomal recessive
protein 1 centrosome!'”!

JBTS22  PDE6D Prenyl-binding protein Transition zone!""!

JBTS23  KIAA0586 KIAA0586 protein Basal body, centrosome!**

Joubert &5 A AiE 209 3 PO 43 #8020 Y R B i, HRZ AP rEAF BB X . GX 28 CUpl %5 H SR I Joubert 2 & i B0 5: KV AE

1ET62% JoubertZE & il B4 FW 1, BEWRAG T BEAEAE LAt 2 (5] A2 3 Bl oubert S5 & LRI A A
Most Joubert syndrome causative genes are autosomal recessive, and mostly concentrated in the basal body and transition zone of the cilia. These causative

genes that have been identified are only present in 62% of Joubert syndrome families, which suggests that other genes mutation may cause Joubert syndrome!”.
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AW, (R A AT B AR M B RR, ST
TSR LSS A ThRER) 8 559, T4 Bk
W Z oA ThREZHE, DRI, JoubertZE & A fEIR
WTZRG. 2HBE.

JoubertZs & iF 507 JE K] 58 48 5 1 £F 6 1) 45 74
M ThEE. ARLI3B(JBSTS)FE A% J&, 4H i 4F & K JiE B
BARH, A IEF B, HFBRRE S
L, WEBARE A B BE S5 ALE
CSPPI(JBST21)5k 2k J5, W4T I R A g, 41
B HWD, KRR, M4 EEA[WARLI3B,
NRH BRI LRI (adenylate cyclase TI1, AC3)|7E£FE 4
2 b S AR AL, iR AL, Joubert
SR U B R 4 B IR 5 4e 40 G AR, X4
BIRERI R IFERIC N EE . Bk, Joubertss: S LI
N — LR () 4F B

4 JoubertZZEEHRERERERELEH
o

AN H AT C K I 2 FiiJoubertZ5 A 1iF 35009 2L [,
H X B 5L R ) BOm LR )2 S 3 2 R 8 S I
BUH AR T8 A B BH o 22 i 21 T 5 3 v #0117 i
B RS, T JoubertZRi & fiF & —Fh S 2 () - B,
I RSB A2 Wik R A “F AR, EEH DA E
BEAS T 280 /DN v (0 22 T 3 60 3 AL 4 i A
H AN, XPRME T A RS . BT/
ok R RO 4 R R K, FE /N TR AS K B D RE R
PR EHEAEH, B UL 2 Bl 7T A AR oA S AR AN
3. g HrJoubertZs A AE T AE AR I, FIORL 40 g
TE /I o ] 508 0~ 25K P 84 0 S [ A 9 9510, SR 1T i A\
FHAN /N oG i 8 T 3 2 BR g Mt 2 B s, BTk, /)N
v | SR e T R R AEAE B RO R B AR . X —
I AE B WA D15 BIIE S, A8 /0N B P R R
RPGRIPIL(JBTS7)JE K], 7E R A H 5 301, #B23/IN i
o DX (18 RIORE 40 i 184 5 ek 55510 3 41, PR AN Joubert £
B AE B B R, AHII(JBTS3)F1CEP290(centrosomal
protein 290) ) 5 A2 1, 5 U AR & 5 1A 1) RSO 240 i 1
FAURSSET . AEA3 48 H 2, 7RI P S JE R SRR [
Frgm b, A BES MR AEAERT, Rk, 31X LS 20 i 1)
WG G 5 45 2 e B AL TR, T A2 T 4F
BTN T HIME T I 2R .

JoubertZE A EHBR 1 ARFAE 1 1 /1Nl i B ke LA
SIS B REAT AL, IAEER JIRES, XA g5 KM

REGREE R KGR 2R B UG T U IR R 5T 48 i
(AT 1, X Se 2 P BEAE v A A 3 B 4 i, SRS A Dy
A B I 0 T 27, B 4 5 40 L i = X RN
Ji )2 3R 2 8] 52 [/ iE# . ARL13B(ADP-ribosylation
factor-like 13B)SEH 7041 T4F & I, H R 58S
PR S5 A e T 2 1) e JES— T g A 1 S 0% TF
B TSR PR B 5 240 i P A S 3 i =5 X, TIARL 1 3B
A\ BUIX L2 0 AR e 40 A T B2 R AR D AH N b,
T A 2 i G B AR A R S A T
B =K R ARLI3BIR S it B - 48 Bl M J &%,
FEE S I R A T TR A R e AL R, X
— V5V ABRKELRE, ETEKEZILAE
ReA R 4. 3 >C. BB KREC. ARLI3BR
A5, I X AR TS AR R A LT 50U B
L BAG T R, (15 R0 2 A8 R 756 TBU IR
JB 5 4 i B B LI S S 5 32 Ak TgfR 1 (type 1 Igf
receptor) 73 A1 5 H o ARLI3BIRAL M50 Kk J¢ J=
(B #hZ2TCERE S e L. WIRAFBXT R
TR AE AL A EE ) R, X —fEH 3%
8 YA A R ) 2 T IT RS R B B T ) [
FAEVIRAE LA KL . ARLI3BRAL G, H]
R B IR KA GG, FEOH R )5 1) R [ 7 2
PR 18 i} %% 7 B(tropomyosin receptor kinase B, TrkB).
ErbB4. 5-Htr6%5]7E H 8] #4148 T W] R 4F & 1 50 A
RS, 45 o R] fh 28 0 BN A 1) BRL T 1 g
TR ARG, AREIERIER . ),

JoubertZg A fiF H AFAE 1 28 Bl 58 28 X B his, wnjpf
AR K BA R B 5UH 8 R A8 SO/b s 2k 55 . 4y
HrioubertZR & 1ER AFEAR, KINAECC2D2A(coiled-coil
and C2 domain-containing protein 2A).KIF'7 (Kinesin-like
protein 7)LA K CSORF42(JBTS17) 575 )33 Joubert £
EAEEE PR IR R B A0, ST
Fo, WS B FRAE . mRRPGRIPIL(JBTS17),
NERBERRAR K B 7 E SR, X B A 4 i (guidepost
cells) 7 I i 15 0 o g X () 5 A7 ZEELAH ORI . B Am
JRORE JDF RIS AA 2k SR B8 AT BT — 58 1) 1, S0 JR G A
RRAEBRERE, [ERPGRIPILIBTST)RAZ R H, %
T 200 R P A7 e 5 VR T i Pk e DXL R A A ik
Fe3 LA % 57 I g 52121 5 (cortico-septal boundary) i il 7+
W, T — BRI T A H L GL3(GL3R) A 7K
PR E . EARERIZ, RPGRIPILAL T 4-&
X, X BIE RS TR I KA HEAEH, 4F
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E o A 2 A0 ) PP L3 7E A N 1 238 7K1 AT A 3
WEIEAR O &5 2 . [, FEINPPSEQIBTST) S N
SR, G 7 2 O R AR B B, IX 5 Rfx(regulatory
factor X)ZRAZ A, FERATRAR FL R, 4l o
SIAVR AR R, BE KRR AN B8 IR T A% 2] i
I JEE A0 A B 2 T, i 2 = Bl % oAt A T B T i i
B 350 B A AT AR, X 5 g i B 00 Ak 2R 3 1) R
Slitl. Netrinl 70 A & 4 07 A FLHERER. (E134E
] &, INPP5E(inositol polyphosphate-5-phosphatase)
REUEFF LT BAEVE I IR T B 5, RAFE KT
WL 527 B R A S D BEAH 5 1 3 R 3R TA
P RAR ) BUM R AR5 R AR R, WA 4Bl
T S TR I 2 A SR i R R i e R
WERAE T A 2

JoubertZR G IE 35 [k BRI N4 K G BRI
Ab, — L B2 LR H 2Bt 2 48 Bl W R 55
RER, WA Le N2 I S R A R FF4F 4
1 DA SR B SRE R . FH ERT AL, JoubertZR A5 i £
TR A A R E B ORHEE, X HAMHARE
IR AR L AR D EPE, X AT R Sk
Bz o0 A LT RER) Z R

5 JoubertZZ & {EE A & E 5Shh. Wnt
SR

JoubertZf A E 2 [ RAB LW 4 E N FH 2
PG 5l %, H A 5 R 2 1 & ShhA Wt {5 5 18
% . Shh{ 5 18 B %F IR ig & & BL S # 28 B4 i 1 4
A A B HARSE IAE L BE 8 I 1T R & u ik
o, XS, BRI E L SR fil (4 T B B R 4%
H AT IAE B, 78 JoubertZE A fiE I N FEAS
Hi, CEP290(JBTS5). CC2D2A(JBTS9). TMEM67
(transmembrane protein 67)F4% Ji5, /N ik SURL AT A4 41
O PR 386 5 A A B, 55 Shihs Sl B 5 o A B, 7E
/N, ShhE i AR 5 AR 2B J5 A /0N i b v 3R
I8, R RURL 41 P i 3G FE MO {H Joubert %y & AiE B0
i DR HL A4 G4n AT ) 5 Shh 5 5 38 %k 52 i WL ph 28
KB, HENEBA A fiRiE.

A 1t 5% 2% W, ShhiE 538 4% (1) I B8 7> T WPatched
(Ptch1). Smoothened(Smo)%% #i iz T £F & _LH1. ¥ 7
JoubertZ5 A I B0 2 K RAF 2= 5| R 4 B 45/ A T Re
KA AR, MG 2 £F A 5 [ ShhE 5 il 2% . 4
1, JoubertZs & Ak 30 2 IARLI3BR A% )=, A E 45

PRI e 5, Shhis 5B A K E AL E LK
I3 AT R AR AL, /N BRI — L8 5 Shh (5 5 08 B AH 0K
R, 4N 2 45 AL TR DL R A 258 P& B s S Tl
AP e B S R B S iU [EI, 44 4R F Shhic 4
WG ARLI3BIR A /)N B4 4 41 B Shhfs 5 18 %, &
M5 IEHKPA L, 2@ B S5 70 SmofE 4F &
R EEWEE 2, Pteh1 3R IE I AR B B, Glil.
Gli2 LA J Sufuf £F 56 9% Ui 11 73 Afi Je 3238 25 % AE ik
FAPY. ARLI3BZ: 5w 2258 (1) ) HE, 1 fg A2 i8 i 1
7 ShhfE 518 % 4> ¥ SmofE 4 f 4F & 303 7011,
MM HLAR K G . Ak, JoubertE & 1k 20 & K
TCTNI(JBTS13). KIF7(JBTS12)¥3 #% ik A /& ShhfE
53 B R A Rl T, TCTNI 5 ShhAe #4825 i I i)
Tk B FEVIAE G, @ik /N TCTNI, ShhiE 5 8 i
4y FPtchl. Glil, Gli3RIEL K AEZE . KIF7H
INNE—FRisshEH, FEEL AT BN
T Bh A T 3 — 25 1 2 Shh s 5l 141481,

i 73 JoubertZx & ik 5= K 5 Wntf5 5 1 #% % ) AH
Ko LMWntEBEAAEL @R 2 S 5MA K
Ho Hr, & HWnod % 11 5¢ 8 7> T GSK3(glycogen
synthase kinase 3). APC1(anaphase-promoting complex
1)f1B-catenin, J& & UL HZ IR EE TR 7). GSK3
BR A FWntf5 5 18 %4, & A F S A K R T2
5o S . AHIBEW /) T B-cateninidE N 41 4%, M
T8 Wntf5 538 BK Y. AHTTER 25 5, /N B/ i o
2 AWty PR B A, 4 AR G 5 ek 55, H SRR
WOEWntS 530 B% 58 48 70 15 RoX — B FaC7 . mkR
TMEMG6 73[R EAd £ S Wnt{5 S 2 T30, 45
W, Wt S, 40 A% AN B-catenin AR 22 B 2 i /D22,
1 _EA] 0, JoubertZi & AiE M 42 K B 565 5 Shh, Wt
E 5l R R AL VA O (EI2). A, 3] B A7 AR H
EFEA T 1G5l SloubertZE S M4 K A it
S M EEE, WIPDGF. Notch% (5 Sl i, X445 518
BT AG KB AR A S CERAE Y (]
72 15 5 JoubertZR & AiE BUR ML AH G, 104 15 T3
— B .

6 FHEERE

£F T % i Joubert: £ 1 S [ 4 22 2 1 ks
N TR A B, I R, R E
SRH S TRARE, X 5 H A LF B A0 S R 1 PR
fiE, #54> JoubertZ £ A B0 4 8] 1) 48 1 B SO
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Genes mutated ‘ Ciliary structural or

. Abnomgy) v,

Cerebellum

abnormality
s
 abnormality

in Joubert syndrome

|
|
| 0

functional defects L

Corpus callosum

abnormality

Interneurons

abnormality

JoubertZZ B AEBUNE A ST BH VMR, HRA 2 PBETBA MBI R R A Gk, WITEIALT B3 115 588, WIShhMWntil 55 . H 2
fET IR S, SRS . M EGT R R ZEL, UK B R IR A BRI AE, N KT R = IDFIE AR S5 5 S

Joubert syndrome causative genes are closely related with cilia, its mutations can lead to ciliary structural or functional defects, which affects the cilia

mediated signaling pathways, such as Shh and Wnt pathways. Cell proliferation, differentiation, or migration happens disorder if important signaling

pathway abnormality, it will appear a series of neural developmental disorders symptoms.

=
oy

&2 Joubert

EBRERERE L EPIER

Fig.2 The roles of causative genes of Joubert syndrome in neural development

[F 4 BE R A B, #F— PR JoubertZi &
MEEURMLE BARA B, REIEFERA KRG E.
JoubertZr G 1IE LA S EATTZ 1A AR G YE B TR 80 A 1
8K BERE, (HAEHT 7T JoubertZ: & A £ Kk B B FF 1
BRI T, A5 V2 A8 AR AR L. (1)Joubert
CEAAE A SR BN R B B A A L A
4?7 JoubertZi A ik BRI NIRRT 2 5 5 H B
K2 IRNIBM U 7T JoubertZE & AE /NI & B 55 AL
B, ¥ A Bh T IRATIR T 1% LA S HoAh /N & B R his
FHERP I B BOR HLA, NI IR YE T 77 R (i S 4 1Y)
S ANER G FE Rl . (2)JoubertZE A AiE H R 5 A BE R
FZIN PG b VS0 2 AN B IR T R A X, A TS B
L9 T 1) R AEFRRGARSC 7 1% DX B A 48 i
e SAFE R 2 X — IR 4 R K5 E
7 (3)ShhATWntfg HoAth il 5% S ) R 1~ — 4, 7EH
RS A EEM M, JoubertZE & 1E EUH A
F& 15 A fEIE L 17 1 Shhy Wntf5 5 38 B M 11 2 55 il
RFA? fRPIX— R ) B A B T 3RATEE — P
fitJoubertZR A ik LA Sz HAh 21 2595 I Eom AL, A
TN G B SR AL IR PRIZ T 18L& 90 DL IR T T &
SR S IR AR A
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