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Abdgract The subtractive-different screening was used to clone a new gene Bsg2 expressed ecificaly in
brain during the development of nouse embryo. The length of the gene is 3 691 bp. Bioirformetics anayss
predicted that it encoded a C2H2 type zinc finger protein of 713 amino acid resdues. The predicted protein
contains a BTB/POZ domain in its N-termina region and 9 typical C2H2 zinc fingersin its Ctermina regon.

The gene was located on nouse chronpbome 12 and conprised of 1 intron and 2 exons. The mRNA levels of
this gene were determined in mouse’ s tissues ugng bioi formetics and semi- quantitative RT-PCR assay. Bsg2
was expressed in various tissue of nouse embryo , egpecialy in the gleen liver ,tedis,uterus and brain. The
results tesed by in situ hybridization indicated that Bsg2 was ecifically expressed in nouse brain of early
gtages and chicken brain of different gages, and expressed in the limbsof E11(11 days) nouse embryo. The
gructure and expresson pattern of Bsg2 inplied that it might be a DNA binding transcription regulaor. All
the results indicated that Bsg2 gene might be involved in the development of brain and organic development.
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brac ¢ ° BB 5 ,
115 , ;
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, DNA DNA
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1.1
M-MLV Invitrogen ; PFU DNA
Roche;
;QIAquick G Bxration Kit QIAGEN ; Trizol
; pBluescript SK (-)
Sratagene;
1.2

[2] . 9.5
d : mRNA , “p
cDNA , 9.5d
mMRNA . , 7.5d
cDNA . ABI
377 .
1.3 Bsg2

(National Center of Biotechrolgy Irformation, NCBI)

Bsg2 : . Bsg2

. EXPAY
Proteorrics ™ (http ://us. expasy. org/tools)  Bsg2
1.4

Uni Gene ,
(expressed

sequenced tags, EST)

(The Cancer
Gerome Anatomy Project ,CGAP) Northern
1.5 RT-PCR
1.51 Primer Premier Bsg2

cDNA , 594 .

P1(sense) :5- GTCCTTTCCGATGICCTA-3
P2(antisense) :5-TTTGGTGTTCTGCCTACG 3

GAPDH , 452
o, :
Pl(sens) :5-ACCACAGICCATGCCATCAGS
P2 (antisenss) :5 - TCCACCACCCTGITGCTGIA-3
1.5.2 RTPCR RNA ,
cDNA. Bsg2  GAPDH cDNA
: 30 ( 55 60 ).
1.5.3 RT-PCR 1.5%
: (
GAPDH ).
, TotalLab
:mRNA =
/ GAPDH

1.6 RT-PCR Bsg2
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6 BTB Bsg2 727
Bsg2 CDNA , 5 Table 1.
3 EcoR Kpn 2.2.2 , Bsg2
: 2142 p (482 2623) )
PL(sense) : 713 ) N
5-TAGAATTCGCA GAAGATGECAAAG CCCA-3 14 121 BTB ,C 9
P2 (antisense) : C2H2 ,
5-TCGGTACCTTITGCTTTGGTGT TCTGCG3 23 ,
RNA ,  M-MLV 216 242 ,421 443,448 470,534 554,578 600,
cDNA PRU DNA 606 628,634 656,662 684,686 709(Fg.3).
30 ( 55 ). Bsg2 )
PCR , pBluecript SK 2.2.3 Bsg2
¢) EcoR Kpn , KIAA0997 85.6 %
, PCR , EST ( (http ://
, DNA , Bsg2 www. chick. umig. ac. uk) , Bsg2 EST
359288. 1 60.8 % (Hg. 4) .
17 Bsg2 .
1.7.1 Bsg2 cDNA 2.2.4 Bsg2
: 81952.1, 5.94,
RNA . Bsg2 13
C (123 125,131 133,135
1.7.2 [10] 137,203 205 ) ,11 I
(92 95,203 206,305 308,348 351 ) ,8
, 6% HO ,10u g/m K/ N- (153 158,301 306,379 384,
PTW 15 mn, K 400 405 ) ,5 N- (64 67,246
, 0.2% /4 % . PTW 249 ,353 356,409 412,420 423) ,2 CAMP
2 , 60 3 cQVIP (194 197,303
8h, 60 306) .
pH , ,Bsg2
, /5 -4 -F 2.3 Bsg2
(NBT-BCIP) , Unigene ,
Northern : Bsg2
2
2.1 )
Bsg2 . ,
NCBI BLAST (Badc Locd 2.4 RT-PCR
Alignment Search Tool) , Bsg2 (Fg 5A) ,Bsg2
(Fg.1). NCBI , AY611626. ,
2.2 Bsg2 Bsg2 mRNA
2.2.1 Bsg2 12 0.3347( ) ,0.7552( ) ,0.8912( ) ,0.8038( ),
, 1 2 0. 8023( ) ,0.6361( ) ,0.0560 ( ) ,0. 1960
ATG TG, (),0.4467( ) ,0.5817 ( ) ,0.0580 ( ),
Ry A AATAAA (Fig. 2) . 0.1258( ). ,Bsg2

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



728

20

101
201
301
401
501
601
701
801
901
1001
1101
1201
1301
1401
1501
1601
1701
1801
1901
2001
2101
2201
2301
2401
2501

2601

2701
2801
2901
3001
3101
3201
3301
3401
3501
3601

GAPDH (Fg 5B) ,

GAGGAGGGCCAAGCCGACTCCGGGGAGAGGGGCGACAGTGCTGCTCCAGCCGCCGCCGCCCGGGCGCCCGCGCTGCGGGCAGTGCCAGCCTCCCCGGCCC
GACGCAGAAACTTGTTGCAACCAACAGGCGACCGCGGGTGCCCCTAGCCGCCAGCGGCGGAGTGGGTGGGCGGGCGAGAGGGAGGGGAAGGCTGGCGGAC
GCCGCCGCGAACTGGTGGGCAGACCCGGAGTCGCCGCGTAAGCGGGGCCGGCTCAGTGCGGTGCGGCAGGCGCGGCTGTGCGGCAGCGGAAGTCCTTTGT
TGCAGCGCAGTCCCTGGCAGAGCCCGGAGTGTCTCGGCGCAGCCCAGCCGAGCGCCGCGCGCCGTCAACTGCAGCCCGCAGCCCCTCGCCTCCGCCCGCC
TTCCCAGCGGCTCCGCTGCCCTCAACTCCATAAAACCTCCGCAGCCGCGCGTCCCACCGCGCCCGGTCGAGTCAGCAGAAGATGGCAAAGCCCAGCCACA

M K P
GCAGCTATGTCCTGCAGCAGCTCAACAACCAAAGAGAGTGGGGCTTTCTCTGTGACTGCTGTATCGCTATCGACGACATCTACTTCCAAGCACACAAAGC
S SYVLQ@GQGLNNSGQ G EWGFTLGC C A1 DD Y Q A H KA
CGTCCTGGCTGCCTGTAGCTCCTACTTTAGGATGTTTTTCATGAACCATCAGCACAGTACTGCACAACTGAACCTCAGCAACATGAAGATAAGTGCTGAG

V L M F F MNH L S E

C s F R Q HS TAQ K I S A
CTTTGATCTCATTTTGCAGTTCATGTATTTAGGAAAGATCATGACCGCTCCTTCCAGTTTCGAGCAGTTCAAAGTGGCAATGAACTACCTCCAGCTGT
C F L G K M T K AMNY L

| Q F L AP S S F EQ@
ACAATGTTCCTGACTGCTTGGAAGACATACAGGACGCAGACTGTTCTAGTTCAAAGTGTTCGTCTTCTGCCTCCAGCAGGCAGAGCAGCAAGATGATTTT
N V P C L E S S KM I F

Y DI @ DADGCS S K ¢S S S ASSRAQ
TGGGGTGAGAATGTATGAAGACACGGTGGCTAGAAATGGCAATGAAGCCAACAGGTGGTGTGCGGAGCCCAGTTCAACGGTGAATACGCCGCATCACAGA
G VRMYEDTVARNGNEANRMWCAEPSSTVNTPHHR
GAACCTGAGGAAGAGTCTTTGCAGTTGGCCAACTTCCCCGAGCCGCTGTTTGATGTGTGTAAAAAAAGT TCTGTGTCCAAATTATCTACTCCAAAAGAAC
EPETETESLOGLANTFPEPLFDVCGCKEKSSVSKLSTE®PKE
GTGTGTCTCGACGCTTTGGACGGAGCTTTACCTGTGATAGT TGTGGATTTGGCTTCAGCTGTGAAAAGT TACTAGACGAACATGTGCTGACCTGTACCAA
RVSRRFGRSFTCGCDS S CGFGFSCEZKLLDEHVLTG GCTN
CAGACACTCATACCAAAACACGACAAGAGCTTACCACCGAATAGTAGATATTAGAGATGGAAAAGATAGTAACATCAAAGCTGAACTTGCTGAAAAGGAT
R S Y Q T TR A R | DI RDGKUDSNIKAETLAETKTD
TCTTCTAAAACATTTTCTGCACAGCCGGACAAATACAGAGAAGACGCCAACCAGGCGCCTGATGATTCAGCCTCGACCACTGGAAGCAGGAAAAGCACCG
S TFSAQPDIKYREDANOQGAPDDSASTTGSRKST
TGGAGGCTGGGATAGCTGGTGAGGAGAAAAGCAGAGCTACTGAGACAAAACGAATTATCATCAAGATGGAGCCAGAAGATATCCCTGCAGATGACATGAA
\ G| AGEEKSRATETIKRI |1 I KMEPE | P ADDMEK
AGACTTCAACATTATTAAAGTTACTGAGAAAGACTGCAACGAGTCCACCGACAATGATGAATTAGAAGATGAACCCGAGGAGCCATTTTATAGATACTAT
DFNI1 1 KVTETKDT CNESTDNDELEDEPEEPFYRYY
GTTGAGGAAGATGTCGGCATTAAAAAAAGTGGTAGGAAAACCCTAAAACCTCGTATGTCCATCAGCGTGGATGAGAGAGGT GGCT TAGAGAACATGAGAC
VEEDVYVGI! KKSGREKTLEKPRMSISVDERSGGLENMR R
CCCCGAATAACACCAGCCCCATACAAGAGGATGCAGAGAATGCATCTTGTGAGCTGTGTGGACTCACAATAACTGAGGAGGACCTGTCGTCTCATTACTT
PPNNTSP I QEDAENASCELCGLTI TEEDLSSHYL
GGCCAAGCACATTGAAAATATCTGTGCATGTGGTAAATGTGGACAGATACTTGTCAAGGGCAGACAGCTTCAGGAACATGCTCAGAGGTGCGGAGAACCC
AKHI ENIGCACGI KT CG QI LV KSGR® GLAQ H AQRGCGEFP
CAGGATCTGACAATGAATGGGCTAGGGAACGCTGACGAGAAAATGGACATGGAAGAGAACCCCGACGAGCAGTCTGAGATAAGAGACATGTTTGTTGAAA

LT N GLGNADTET KMDMETENPDTESGQSETIRDMFUVE
TGCTGGATGATTTCAGAGACAATCATTACCAAATAAATAGTATCCAGAAAAAGCAGTTATTTAAACATTCTGCCTGTCCTTTCCGATGTCCTAATTGTGG

M LDDTFR H'Y Q NS 1 QKZKO QLTFZKHSAC CPTFRG GPNGC GCS® G
CCAGCGTTTTGAAACTGAAAATTTAGTGGTCGAACATATGTCTAGCTGCCTAGACCAAGATATGTTCAAGGGTGCCATCATGGAAGAAAATGAAAGAGAT
Q R F E N M S S C L Q D E N E D

L VVEH M F A | E

CACAGAAGAAAACATTTTTGTAATCTGTGTGGAAAAGGATTTTATCAGCGCTGTCATTTGAGAGAGCACTATACTGTGCACACTAAAGAAAAGCAGTTTG

K HF CNLU CGKGTFYQ@RGC LREHYTVHTKE Q F
TTTGTCAGACATGTGGAAAGCAGTTTTTAAGAGAGCGCCAGTTGCGTCTACACAATGATATGCACAAAGGCATGGCCAGGTATGTCTGTTCCATTTGTGA
VCQTOCGK® Q@FTLRERI GGLRLHNDMHKG GMARYVCS | CD
TCAAGGAAACTTCCGAAAACATGACCATGTACGGCATATGATCTCGCACCTGTCTGGTGGGGAGACTATATGCCAGGTCTGCTTTGAGATATTCCCAAAT

Q G F K HDHV RHM S HL S G ET I CQVCFQ I F PN
AATGAACAACTGGAGCAGCATATGGATGTCCATCTGTACACGTGTGGAATATGTGGAGCAAAGTTTAATTTGAGGAAGGATATGAGATCGCATTATAATG

NEQLEQHMDVHLYTCGI I CGAKTFNLRIKTDMRSHYN

CCAAGCATTTGAAAAGAACCTGATGGGTTTCTACTGTACAGATGTTTAGTTGGTAGGCAGAACACCAAAGCAAAAAGGCTATGAGCTATTTAGAACTGAT
A KHLKRT
TTTATAACAAGTGTGGGGGAAATTTTCAAGGCCCTTTTACTTTGAACGTTTTTGTTTAGGATCTTAAGTCTATTTTAGGCATTAAATGTTTATCATTTTT
GTTGCTTTGAGAGCATTCTTTGTTCCTAGTTTTCTTAATTACCATTAAAATTACTTTTCGTTGTAGACTGTAAGTGGCTATTATCCCTTCAATAACTATT
AAAACAGTTTTTGGGTTTTTTTGTTTTTGTTTTTTTAAAATAAGATAATGACTTTGCTGTTTCTATGTACTTTCATTTTAAGGTTATCCTATGAAATTTT
AAACCCAAGATTATTGACCACTCCTGCTTAAATTTTTAAAGAATTTTAAAATAGTTATTTAAAACTATCCTATTCATTTTTAACTTTTTTGTTTTITTTG
CTTTTTGGGATTTTTTTGTTGTTGGTTTTGTTTTGGGGGTGCTTTTTGTCAGT TGTATAGTGGGGTGGCTACTATTCTCCCTTATAAATGAAATCTATAT
TCTAAAATTGACAAACT TATTAGGCAAGTGAGGTGCACTGAATCTAACCT TTAAGGT TGACATGGGCTCAATCTTGGCCTGAGATTGATGGACCTAAGGA
AACTCCTATAAATGAACATTTCCTATAATTGATAAATGTTATCATTTAATAATCACATTTAAAACTTATATTAAGTGTAAATCCCAATGACTTTCCCTCA
CTTGAGAAATTAGTGGGGATAAGCCATTTTGTTTTGTGATAATGAATTTAACTATGATAGT TAATTAAAAAAGACATCTTGTATTCATTAAAATATTTTA
ATTTAAAAATATTCTGATTTCTAAAGTGTGTTAGTTTATCAATTATTTTGTTTATAAATAGACTTTAATAGCTCTTTAGGAATATGACATCTAAAGAAAA
ATGATTTTTCATCTTTAAAATTACT TTGGAACTGAGATTTGAAAAAGCTGCCATGTATATTGATAAACT TAATAAAATAAAGAAATCAATT

Fig.1 cDNA sequence o the npuse Bsg2 gene

(oding sequences are shown together with the trandated amino acid sequences. Initiation codon (ATG and sop codon (TGA) are underlined
The polyadenylation sgna sequences (AATAAA) are d underlined

Fig.2 Geromic organization of Bsg2 gene

The nouse Bsg2 gene was conposed of 2 exons and 1 intron di gributed over goproximetely 18 kb.
Slid bars represent eons. The locetions of initiastion codon ATG, dop codon TGA and
polyadenylation sgnd (PolyA Sgnd) are indicated
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6 BTB Bsg2
Table 1 Borrintron junction of the mouse Bsg2 gene
Bon number and sze(nt) cDNA postion of exon 5 glicing dte Intron number and size(kb) 3 glicing ste
1(465) 1—465 CGOCCGigad 14.511 aaacagCAGRA G
2(3226) 466 —3691 TCAAT Tetaaat gcatagGICGA G

The intron-exon boundary sequences were generaly cond gent with the 5 and 3 glice consensus sequences and corformed to the GT/AG rule

|] IO|O 20|0 Fig.3 The predicted domainsof Bsg2 gene
Thefirg one represents BTB comein. The last
consecutive nine bars represent nine C2H2 type

e S
23 4 56789 zinc finger domains

713

Fig.4 Alignment of nouse Bsg2 amino acid sequence with that of human KIAA0997 and chick EST
The consensus sequences are shadowed. They share 85. 6 % and 60. 8 % smilarity , reectively

Fig.5 (A) The RT PCR resit o Bsg2. (B) The result of GAPDH
Lane 1, liver; lane 2, intedtines; lane 3 ,9leen; lane 4 kidney ; lane 5, tedis; lane 6, brain; lane 7 ,mustle; lane

8 ,lung; lane 9 ,heart ;lane 10 ,uterus; lane 11 ,cerebdla; lane 12 ,eye.
GAPDH was used to control for differences in loading
© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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2.5 Bsg2 (whole mount)
RT-PCR Bsg2 Bsg2 Bsg2
, pBluescript!l SK(-) ) ,
(Fg-6,7) , 11d
) (Fig.6D) .
2.6
Fig.6 Whole-nount in situ hybridization of npuse embryo of different gages
Bsg2 gene is expressed ecificaly in embryos head and E11 embryo’ s limb (see arrow) .
(A) BB.0 nouse embryo , (B) EB. 5 nouse embnyo , (C) E10. 5 nouse embryo , (D) EL1 nouse embryo
Fig.7 Whole-nount in stu hybridization of chicken embryo of different sages
Bsg2 gene is expresseed ecificaly in embryos head (see arrow) .
(A) HH10 chicken embryo, (B) HHI2 chicken embryo, (C) HH14 chicken embryo, (D) HH16 chicken embryo
3 BTB/POZ
, Kelch . BTB/ROZ
Bsg2. BTB/FOZ e
12 , 713 ,
, BTB 9 C2H2 . BTB/FOZ
. Bsg2 KIAA0997 , DNA
85.6 % , Chick EST 359288. 1 DNA
60. 8 %. Bsg2
. , Bsg2
C2H2 Bsg2
) Bsg2 Bsg2
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