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1.. "Revision of cDNA and prote泊 S廿ucturesof transcriptlon factor GCF" 
Nuclelc Acids Symposium Series No. 39 199-200 

2・"MolecularCloing of A Novel Human Protein that Blnds Speciflca11y 
to Nuclear Factor GCF" Nuc1eic Aclds Symposium Series No. 39 201・202



3.今後の研究計画

We have cloned a novel human factor， D40， by two-hybrid system， but 

the function of D40 is still unknown. 1n order to understand the function 

of D40: 

1. Spermotogenesis: Northern bloting shown that D40 is specifically 

transcripted in testis. 

2. Tumor-specific antigen: The expression of D40 can be found in all 

tumor cell lines and several primary tumors. 

4.研究指導者の意見

申請者衛鋼は、大学院医学研究科博士課程に在学中で、すでに新しい

転写調節因子を見つけるという大きな業績をあげています。日中医学学術

交流制度のお陰で、この研究を深め、学業に専念することをできています。

申請者は熱心に勉強しているとともに、日中両国の交流など課外活動に

も積極的に参加しています。本人は将来、日本での研究成果を母国の発展

に活かし、国の発展と医学の進歩に貢献したいとの決意を強く固めていま

す。
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一 転写制御因子GCFに特異的に結合するヒト細胞蛋白質D40の染色体マッピ
ング
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f目的j我々 は、 D40が転写制御因子GCFに特異的に結合する新しいヒト蛋
白質であることを報告してきた。今回、 040が癌を含む何らかの疾患に関与する
か否かを検討するために、 FISH法を用い てD40の染色体上の位置を決定するこ
とを試みた。

f方法と結果j染色体標本は正常人の抹消血リンパ球から作成した。プロー
プD~弘として、 D40のcDNA全長にわたる複数のcDNAクローンを混合したものを
用いた。これをピオチン標識したプローブとハイプリダイズした後、抗ピオチン
抗体およびFπc抗ヤギ抗体を用いてシグナルを増幅した。 これを蛍光顕微鏡に
て観察した。その結果、ヒト第 15染色体14q13-15 にマッピングされることが
あきらがになった。

f結論j 転写制御因子GCF結合蛋白質D40は、白血病などで異常が多く報告
されているヒト第 15染色体長腕に坐位する。
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The GC-factor (GCF) wωfirstly reported to be a 甘ansσiptional
regulator that represses the transcription of the epidermal grow血 factor
receptor (EGF-R) (1). It also reg叫atesnegatlvely expresslon of several 
othぽ growthfactor and receptor genes， lncluding TGF-a釦 dIGF-1R 
(2，3). It was repo抗edthat GCF could Inhlblt世間growthof human gas凶 c
carclnoma cells ln nude mlce due to decrease ln TGF-a expresslon (2). GCF 
is a phosphoprotein and predominantly localized泊白enucleus (4). For 
several町出lscriptionfactors， phosphoηrlation inα.eases nuclear町出lsport
(5-). GCF phosphorylation may be lnvolved ln its nuclear仕組slocatlon.
Phosphorylation may serve to induce binding to other regulatoηF 
proteins， regulate DNA bindlng， or ac世.vatea constitutively bound 
transcripti'On factor (6). Slnce a Leucine-zipper llke sequence that could 
mediate pr'Otein-pr'Otein lnteracti'Ons was f'Ound in世紀 mlddleof the 
c'Oding regi'On 'Of GCF gene， we have sucessfully used yeast tw'O-hybrid 
system t'O isolate the gene encodlng GCF related pr'Oteins. A丘町

sα'een凶ng 'Of cDNA llbrary derived 仕'Om immortallzed human B 
lymphocytes， a n'Ovel human cellular gene ，GCF-BP(D40)，出atencoding 
proteln specifically blnds t'O GCF was cl'Oned. Northem blot at叫ysls
lndicated the testis-speciftc expressi'On 'Of GCF-BP(D40) and high 
expressi'On in spermatocytes in s1ωhybridization (manuscript 泊

prep紅 ati'On).To g剖nfurther泊slghtlnt'O吐lefuncti'On and posslble 
relati'On t'O human diseases ， we here determined the chr'Om'Osomal 
assignment 'Of the GCF-BP (D40) gene by fluorescence in s1tu 
hybridizati'On (FISH). 

Lymph'Ocytes isolated仕'Ombl∞ds of n'Ormal adult male human were 
cultured ln a-minimal essential medium (MEM) supplemented with 10% 
た凶calfserum and 3 ug/ ml C'Onchanavalln圃Ain 5% C02 at 370C f'Or 40h. 
The cultured 砂mphocytes were treated with Br'Omode'O符uridine
(30ug/ml) f'Or 7.Sh at 37oC. C'Olcemld wぉ addedduring the incubation 'Of 



出efinal 30min (7). Cells were harvested and slides were prep紅 ed
us泊gstandard procedures， including fixation and剖rdry泊g.
For GCF-BP (D40) mapping， the five overlapped clones derived from 

colony hybrid包ation出atencods to the fulllength cDNA of GCF-BP (D4O) 
were usedぉ probe.Fluorescence却 sltuhybridization (FISH) on R-
banded chromosomes was performed as prevlously described (8). In 
general， me匂phぉe spreads were prepared 仕om concanavalin-A 
stlmulated lymphocytes of normal male human after bromodeo勾urid泊e
lncorporation. Two hundred n釦 ogramsof mixed DNA probe was nlck園

町anslatedwith biotin-16-dUTP (Boehringer Mannheim) and hybridized 
却 sltuto metaphase chromosomes泊由edenatured chromosome on 
slides. After hybridization at 370C for 48h ， slides were ¥y:asted ln 5ω6 
fom鼠mide/O.5XSSC and 2X SSC sequentially. FISH signals were detected 
by sequential incubation with 3ug/ml anti・biot泊 goatIgG (Vector) and 
40ug/ml FITC-conjugated anti・goatIgG (American ωalex). FITC slgnals 
were further amplified by the lncubation with 40ug/ml antl-FITC goat 
IgG (Biomeda) and FITC-conjugated antトgoatIgG. After a screen泊g
under microscope to check the hybridization efficiency， FISH signa1s and 
DAPI-banded chromosomes were photographed seperately，出ld白e
assignment of FISH mapping data with chromosomal bands was obtained 
by superimpos泊gFISH signals with DAPI-banded chromosomes. 
Detailed analysis more than 10 individual chromosomes， the gene 

encod泊gGCF-BP (D4O) maps to the chromosome 15ql4-15. As shown泊

figure 1， fluorescence slgnals were detected mostly at the cen町omere
region of chromosome 15. No any significant fluorescence signal was 
detected on other chromosomes. Chromosome 15 localization was further 
substantiated by simultaneous labeling wlth speclfic to the peri-
cen甘'Omeric region of chromosome 1 S. In甘estlngly，cytogenetlc 
observations and molecular studies have identlfied lSq11・13as the 
critical reglons for the Parder-Willi syndrome (PWS) and Angelman 
syndrome (AS) (9-10). The aberrations of chromosome 15q15 were 
observed in acute myeloid leukaemia (11). Recently， the tumor 
supressor activity of human chromosome 15 was reported (12). Thus， 
this report may provide new clues to the understanding of human 
chromosome 15 associated genetlc disorders. 

Acknowledgemen ts 
We would like to thank Prof. Hiroyuki Kato for his gr伺 tsupport to由is

work. 



1. Kageyama， .R.， and Pastan， 1. (1989). Molecular. clo凶ng 叩 d
characterization of a human DNA binding factor that repress 
transcrtption. Cell， 59(5)， 815圃 825.

2.悶匂伽i，Y.， Yam沼 aki，H.， Y:ぉui，W.， Kyo， E.， Yokozaki， H.， Kajiy:紅na， G.， 
Johnson， A C.， Pastan， 1.， and Tahara， E.， (1993). GC factor represses 
仕組Sαiptlonof sever，叫 growthfactor / receptor genes and causes growth 
inhibition of human gぉ甘iccarcinoma celllines. Cell Growth Diff. 4， 291・

296. 

3. Morrione. A， DeAngells. T， and BぉergaR. (1995)τ'he GC factor 
regulates the expression of the insulin-like growth factor-I receptor. Cell 
Prol江~ 28: 659-671 

4. Begu泊ot，L.， Yam沼 aki，H.， Pastan， 1.， and Johnson， AC.， (1995). 
Biochemical characterization of human GCF transcrtption factor in tumor 
cells. Cell Growth D江主 6.699・706.
5. Nigg， E. A， Baeuerle， P. A， and Luhrmann， R. (1991). Nuclear import-

e勾 0口:in search of signals and mechnisms. Cell. 66: 15・22.
6. Hunter， T.， and K紅色1，M. (1992). The regula世onof甘anscrip世onby 

phosphorylatlon. Cell. 70: 375-387. 
7. T:紘ぬashi，E.， Hori， T.， O'Connell， P.， Leppret， M.， and White， M. 

(1990). R-banding and nonisotopic in situ hybridization: Predse 
localizatlon of the human type 11 collagen gene (COL2A1). Hum. Genet 
86: 14-16. 
8. Yoshida， 1.， K泊lura，H.， and T;紘agi，N. (1996). The mouse Mcmd gene 

for DNA repllcation protein P1MCM3 maps to bands A3-AS on 
chromosome 1 by fluorescence in situ hybridization. Genomics， 32， 483・

484. 
9. Magenis， R. E.， Brown， M. G.， Lacy， D. A， Budden， S.， and LaFranchi， S. 

(1987). Is Angelman syndrome an alternate result of del (15) (q11q13) ? 

Am. J. Med Genet. 28: 829・838.
10. Pernbrey， M.， Fennell， S. J.， van den Berghe， J.， Fitchett， M.， 

Summers， D.， Butler， L， C1紅 keC.， Griffiths， M. (1989). The association of 
Angelman's s:戸ldromewith deletions within 15ql1・13. J. Med. Genet. 
26:73・77.
11. Mitelman， F.， Mertens， F.，如dJohansson， B. (1997). A breakpoint 

map of recuロ'entchromosomal rea汀angements泊 humanneoplasia. 
Nature Genet. 15， 417・474.



12. Boukamp，P.， Bleuel， K.， Pdpp， S.， Vormwald心ogan，V.， and Fusenig， 
N. E. (1997). Functional evidence for tumor-suppressor activity on 
chromosome 15 in human skln carcinoma cells and由rombospond泊・1俗

世lepoten世alsuppressor. J. Cell Physi. 173: 256・260.


