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FMR1 in Fragile X Syndrome: Molecular Genetics and Biochemistry
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MM X SAMERBEE DN REEENBRTER. REBTHE X EHRTEE (FMRI) WEEEKRHR
B. FMRI BEEMF X LEEKKEFRE, B 17 MIETFAR, HHEL I8 kb, BRHTEAFELREWA
(GenBank L29074). 4+ FREXWMFTMEESNMER, B X FEERETENBURRERN FMRI EF 5 IF#EF
R —BRARENSHERELFICGG), Vi, EH¥ARDPZ=HERETFIIE ML 6~50ZH, &
BHILATR 29~30 #£ 1, EHERIKTIZ(CGG), ¥ ML 60~ 200 Z ], Mt X LHFAMERE FMR] EHTY
(CGG), ¥ ¥ M KT 200~ 230, B LEAEAE DNA FHHEH P EMA, FMWH FMRI ZE
%ﬁ (L2 N

FMRI ERTESHESY L BHRBERT, XARD . KR . 8 MmEns © AREENSE
FHEZBFGPD R « KEHSAFEEALENEAR. FMRI RAREANENE X HXER 1
(FXRI) Stk X #852EE 2 (FYR2) #HEHR—F5H. MIMBEEZEK T . FMRI EENSE 125 14 5
BTARKENE, HE SHTINEFHNEES I EBEYEZMAES Y. ATFEBEWENFE. &
FMRI ERRB—ARRKENEOREHEK. REOKES 623 MEERBREAR. 2AERETHNE —
44y TR 70~80 kDa {aEfy FMRI BE (FMRP) %17,

FMRP R MR AN ZMERARE, BENST, HHUESED. JIRNEALE URHRAREFER
#ik (1012719 | FMRP X EEMTHBEK, @D THEES 'Y . FMRP &% RNA GAEAKKR (2
4~ KH ##37 1 & RGG &). #4M5%E% B FMRP /45 RNA #BY K864 mRNA &4 7', #438
FMRP 58 ikgsa .

LRI BT, 68 14 5B TFHITKER M FMRP SHA L COS giffE B0 FAlE 0. #5
FMRI £H 14 S B FHRBEEHBEREBKES (NES). #f—#HEEBE ARTIEEL FMRPI4 S4BT H 3
AEEMBENF FMRP REKEMZEXEE. HRZEER FMRPLHS F S0 REESHAEEER, #EEX
ZHIfES (NLS) ¥V, 327K FMRP MAMAEY IS FREMZAX. TS5 mRNA WAL EIHHRE
%15 R BRI, '

BENETEAFR LI FMRP 5 FXR] fl FXR2 BEEM. X3IMEBEARNERRERREESE-R
%, B FMRI BEE 12, 147 15 SR FEBIE AR 6 7 FMRP XRRMES FXRIBEER. &3
HEEARESASMERREREEKEMNKERERE CHFEKXKEREN FMRP B4#/4&5 FXRI HEE
AR Y, BERENLAXRAELI FMRP 52 X528 (UBCY) 1 T/ G BELK DNA BH8 (TDG)
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FMRP & &% 1~ 114 RBEH LI B FERRT, 5 FXRIF FXR2 UBERE. {U& FMRP SE5H:X
T4 RERBRBENREEARERT THREA. BRRKESHRZAHNELRMIEER. RABENRET
RGUMIE. 3£ GST—pull down SKRHESE, ZXIS — M RA C2H2 (4. BT E FAMK AN RE
RARMIIEFERNZEQR~WHEIEA. FMRPHEFAZARKAEFEAELHRARR, $HEBTH-
FRF FMR] BEIIBE R X G564 B R R LHL.

2 £ x W

I FuY H eral Variation of the CGG repeat at the fragile X site results in genetic instability: resolu-
tion of the Sherman paradox, Cell, 1991, 67: 1047~1058

2 MEOKR%E BEXSEGLEFTRENDNAFIIMBEYHEAOTR. FEEFLEE, 1994, 74 611~614

3 Ashley C et al. Human and murine FMR/: alternative splicing and translational initiation
downstream of the CGG—repeats, Nature Genetics, 1993, 4: 244~ 251

4 F 4% KRFMRIFEEEDNAMTRE, MEFSKEEYREOMWEHIN. EPhERE. 1997, 13 631
~636

5 Price D K et al. The chicken FMR] gene is highly conserved with a CCT 5’ untranslated repeat and
encodes an RNA-binding protein. Genomics, 1996, 31: 3~12

6 Siomi M C et¢ al. FXRI, an autosomal homolog of the fragile X mental retardation gene. EMBO J.
1995, 14: 2401~ 2408

7 Zhang Y et al. The fragile X mental retardation syndrome protein interacts with novel homologs
FXR1 and FXR2, EMBO J, 1995, 14: 5358~ 5366

8 Verkerk A er al. Alternative splicing in the fragile X gene FMR/. Hum Mol Genet. 1993, 2: 399~
404

9 B W% FMRIZAZKEYERBNTR. PEEXHERIEHNEN REMFLER. PEEEMEKRS
EMERKRENEFLFREXE AT FEEXRERTIEHMEN REHESHRM, 1996, 147~150

10 Devys D et al. The FMR—-/ protein is cytoplasmic, most abundant inolved in antigen processing.
Proc. Natl. Acad. Sci. USA, 1992, 89(9): 3932~13936

11 Verheij C et al. Characterization and localization of the FMRI gene product associated with fragile
X syndrome. Nature, 1993, 363: 722~ 724

12 Hinds HL er a/. Tissue specific expression of FMR—1 provides evidence for afunctional role in frag-
ile X syndrome. Nature Genetics, 1993, 3: 36~43

13 Abitbol M et al. Nucleus basalis magnocellularis and hippocampus are the major sites
of FMR—! expression in the human fetal brain. Nature Genetics, 1993, 4: 147~153

14 Bachner D ez al. Enhanced Fmr—] expression in testis. Nature Genetics. 1993, 4: 115~116

15 Verheij C er al. Characterization of the FMR I proteins isolated from different tissues. Hum. Mol,
Genetics, 1995, 4: 895~901

16 THHSE FMRIEFEEAEKALADPHEFEWERE. TEEEHERFR, 1997, 19: 241~ 246

17 Ashley C et al. FMR | protein: Conserved RNP family domains and selective RNA binding. Sci-
ences, 1993, 262: 563~ 566

18 Siomi H et al. The protein products of the fragile X gene, FMR /. has characteristics of an
RNA-binding protein. Cell, 1993, 74: 291~ 298

19 Khandjian E ez al. The fragile X mental retardation protein is associated with ribosomes. Nature Ge-
netics, 1996, 12: 91~93

20 Sittler A et al. Alternative splicing of exon 14 determines nuclear or cytoplasmic localization of
fmrl protein isoforms. Hum. Mol Genet,, 1996, 5: 95~ 102

21 Bardoni B et al. Analysis of domains affection intracellular localization of the FMRP protein.
Neurobiology of Disease, 1997, 4: 329~336

22 BhWE% FMRPEHHMBPHMESFMRIZANMIKM. PEEYKES S FEYH¥R, 1998, 14: 396~

401
23 HBWEH ABRENRAXERMAESFMR-IMEFRAEBEANDNA PEESB¥EER. 1998, 20: 173~
178

1998-08-26 i, 1998—09-28 & [A.





