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i3 p-FLERE B EE 5 UX Y
TERE. MPFEFIFFSI5HR

& BT BRE KERK
(PEESR LEMRENETRS 8 200030 "
(FEEZR S TEFRSL EE 200233)

# B RHEPCRHE, HFRMAFELFEFARAT HE AL BREH (pLactoglobulin, p
LG) EFERY 5K 867bp KB, HEE 700 RS TR 0T MBS B4 BF, BR
EHE, RE, RIMNETENMSFTRETIERILCERM S HMESEXNRNA ST RE
#, H5H94.6%M88% . FRALA=HHRHEFTHHFEFEAMALKFHARM
B, MEASLE5A4M LG EB A FiHSMEER AR EHE Y PALUSRIEN &
WA, ERTTUEBLCEBESTAHRFEMESMERERLEE. £ LEMUE
¥ e XARHTF, B EXRERERNGMARPRBREIT FT N &6,

*@iE LERPARTOEMRE, BxT. DNAFF A4, PCRYH

HHEEDYH TS, EEABENERES, RAEXREYIBRRNERN
W, BEFRABEAEREZHER. HENMFEEEEABRSREE, NWHAREFRAE
HEFEEDFENES. EHERSYABRSEPHEANBITFEESR/PRAFRES
(WAP) BahF. 233 REH (B-Lactoglobulin) BEFR, 4 asl BEA (o sl
casein) BENFP!. BESER (Bcasein) BEIFH%E, HAHBIEHAHEIFNEEE TR
=ik, MEHEANREEMNSHILZE, 825, 14E. 4%, FERAREFALELRER
FHi5-ESEE, MREXE, RAUEIRERNRITEENGE,

LFRLCEANE, &£, ¥, ISANPHIEEA; AN, ERLFEERE
F¥ LG MARKRETH . HBAVSEETIFEHRDY; MR, TREFRFES
LG BT RS% LG EERAEER, HEHEERATERE NEXRLCAS
Aol BB (o 1AT) #H, EHEENEFEERERET 0mg/ml”, £45
HEERGYMBFERNERER, AERLCHEFATEMLAT IX WK/ T FRE,
RERHEHE¥PLC BHTFHS/IEXHNCHRREADAT, HEHLFERLG 3TN
AR AR THSIEREEILERA T PEREE.

Wik, RITERAFELEFES, RAPCRYHFE, HBT pLCERNEY
TERESB-IRFFF (BEEFETE) £ 867bpo HEEHRE. A pLGEEHET
FEHELE, FMFT BLCS MERFETAEGMAS, RUENZAFREERR,

AL AT EAMEEETHES T,
LT 1996 4£ 5 A 24 H g,
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RRETIWEBLG B FARETFREMUESIMNEER, EXERIYFASSREBR
KEHE,

1 M#fod &

1.1 ##

PG EFALABE LBSRX, AEFHFSORE PRKR DB HYW R L, pUCL,
M13mpl19, JM103 &%, BRHGALTRZEE,. Teq B EEE Amersham 247, &
PR BB, T4 Ligase B 5 8 H Boehringer 20 d]. & (Al K, dNTP. RNA §§. X-gal.
PTG B FEE XL T, DNA FARA S E ZEH USB 48, “SJAATP BMAER
Amersham A7, BB EHFEEREEEEAL AN HEE Sigma 2 FREP AR Kk
Fl. DNA B EhiRF {08 #£E ABI 381 &I,

1.2 K&

1.2.1 HEEDNAHE. BUEFEEGANIE, EARE. RE—FS, FRER,
BN Sml BAE, MHESEME (10m mol/L Trs-HCl, pHR.0; 0.1mol/L EDTA
pHS8.0; 0.5%SDS). HEHM K (LK E N 100 pg/ml), B5, 50T K Sh, B HE
Ho BRABHIER, B. EHHIRE 2K, TKZBITE, 70% 283K, T,
TE &®, #E Aveo~ A TERICER (9],

1.2.2 PCR I & PCR: B TF4&¥ BLG A 800 & bp WSSV FFAIMESHEEF
FEHRE, ERRERBEEFURZEREB/, EURBEREILGHESIK
LR T 1 ERFFE 21bp IR EEIH (519 2), XEHESREESOAENMEE
BHTFHRIE. ¥ TFRIATFEDNAFYH, CLAEFEARTARHTFVNBLARE
BR ST T 2 EM R S 89%, it X ARELEHF DNAFAREZ
BEEERME G, EAmEHERSHENSE PLG BTt T —4 21bp . EWFIE
mE4 (519 1), FEIITEFN 10%ER, EWAEPCR B—MEFFAIRHAKL
BABEMTEMHEE, XESSHHUEEBRHLIEE, NARERIESY 3 Kk
g2 BB AR, i RE e B R B LU FET,

341 ACC CGA ATT CCC GCT GCT CCT 21mer

31#12 AGG CCT TTC ATG GTC TGG GTG 21mer

HTEFERE, SRS FESINE EcoRI, BamHI BYIGL A H0.E 3 MR
X,

AT 44 PCRER, MHEHE LG FRMRSFE, RIT UAEHHKE DNA
AR A, REEAEK Sakied ), W,

DNA 0.5pg, 5% 1. 2 2% 50pmol, dNTP2mmel/L Spl, 18 X Buffer Spl, 38 Tag
85 2.5u, B S0pl, WRAEM,

98°C ¥ Tmin IS HEARR, 55C Lmin, 72T EM 1.5min, 93THEH 455, 30 K
BH2ZE, B 72CEMH Tmin.

1.2.3 PCR I HPHMREMRF. ¥ PCR = a ko8, BESRERAE,
EM EcoRI. BamHI BV, WET pUCI9, Bk 7K. BUIEE, NWREARRK LB
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4
=t

2 FF 4.

3 H.5 #4F EcoRl/BamHI f BEREF| M13 mpl8, M13 mpl9, #EFEE 2T L
A BT AT A DNA B 3l /R 400 DNA 7%, REAZH,
1.2.4 HEHAHILE B LG EFEFF): B PCGENE (Version 6.7) ATthi3¥ 867bp 9 B
LG EFH FFE{7447, 1€ EMBL DATABASE (94) 582 H4EH pLG EF T
AR, FEINGTEFEFESUAREMTRAS.

2 HR5®N

FIH R PCR J7EERThth i 88 B 4R 2E AL 2E f LG BEH, B AR LEER AR
LRG| E, BRI A PCR M45E K, BIE IR PCR 18 X HFE[H
PERIAIE, K% 800~900bp (E 1), FIWESTHAEEMLEN LG EHES MK
U BMMETFHRRE, MM EFEEDNAT B =OHTAE. MIFEREE2F8 4
867bp, HIE 770bp B BN T 97bp W E—SEF (SPR-F 45 54bp IES
Bk o

AREIF R FLE D ZEEFETFERE,
U B-casein Z A, /b RUS f ok ROY gE
EERE 69%, 5S4 T8 E BN
72%, 71 0 A R0 i R A A
95%, M3 1.7kb By 50X F A& T3
Ao Ao FLBRE OEEFRER SMEKAE
RTE I A R T ik 839 18, AR f 4y
F LG BFM RIS 89%. FFLL,
EERAAESEFRMF S, IR HEER
LG EEFFBIE4, 8B LERLG
By S MK BB SR ESY, RS

AT : THZh. B PCGENE #{4:#47 DNA 75!
B 1 L. %3451 DNA PCR o H s ke SriT. WAL, ZBWFEMEE LG KR

Fig.1 Result of PCR amplification of goat and EHAF] 4% (F 1), 534 BLG[H] tk

sheep tissue DNA ﬁ, ﬁﬁ'lﬁjﬂ' 89%, ”—I;ﬁ\ 2%5‘}’5 BLGEKJ

1, 4. PCR Marker, 2. Sheep sample. 3. Goat sample HEREE AR 97bp REMAES, €
-,

DL EE D, BERLGEEH - 406bp KB EERBREAKTHEAR
RERE, FERUREBBSAN, WSS N RHTRE, AEE -
406bp S'MEMEFE B LG R BFER MR, ABRREENHAISFI 5% ~300%.
X - 5.4kb B E BLGS M KT FFI AT, BAR A HIARALUE R4 DNAsse 1 &
WA, FiF-1.8kb (HSI) #1-0.8kb (HS 1), —438 DNAase [ BALE (HS
W), {EF 3003 +100bp KR, A& THETF: - 406 5 — 40 KBAFE § 1 NFI
HBEf, 133 8 - 172bp 25 “milk box”; — 406 REHEER I ABTELEEHET
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(MPBF) ME&MA; BIEEF - LEMEEEFMEDL

®1 WEHAFPLC BEARERIILEE
Table 1 Homology alignment of goat and sheep p LG gene

The two sesgquanoss to bha aligned are:
GOAT P LGO02:867 bp.

GALGB:737% bp.
DE: OVIS ARIES BETA-LACTOGLOBULIN GRNE; 08: OVIS ARIES (SHEEP).

Cpan gap cost : 5 Unit gap coet : 15

GOATRI.G0Z - TTCCG-CTACTCOTAAGGTCTACAGEC -26
QALGD - GTGCTCAMICAACACACCCAGCACCAGCA ce -55
GOATELGO2 - AGCTCOECTETAGCCTGAGCACTGTARAGGGAAGTGTCCTGAGAGACTTAMATGT -81
CALGH T =110
GOATELGOZ - GEGAGGTGGGAGITGRGACGTTIGECCCIGTGRL ~-FTGCCCATCCCIIGIACCTE -135
CALGS A c e AC ~165
GOATRLG0Z - CATGEAGCCCCAZTGCTACTCAGCCETACCCCCOCCECAGGAT -CAGGTCACTIT ~189
GALGB - GT -219%
GOATBLGO? - CCCOICCTOOOOGTTATTATGACCGTIGICATTTTICATTACCATTTTTGCTACCT ~244
CALGS - TC (e o -273
GOATELGOZ -~ GCTTACAGAGCCCCCAATACCGACCAGGTCCCCCCTCGG 299
GALGHE * T -328
GOATBLG0Z? - AGCTCCACCTGAACCCOGTGTCACCCTTACCCCAGCCTOCAGANGATAGHEATCAC ~354
QALGB G A G -G -328
GOATBLGOZ - TOCAGAGATCCCTTCACCCAAMIGCCALGETICACKTGATTTECCAGCGAGCTOGTGCC 409
. QALGR -437
GOATELGOZ - CAAGGCAGAGGCCACCCTCTASGACACACCTGTCCCCAGTOCTIGCTCTGACCTIE ~464
GALGR c -492
GOATBLA02 - C-CTTITCTAAGASGCTGACCCCOAAMGTATTCCTGEA-CTEGEAMICCAUCCTGA 517
CALGB < ChA c 8 -547
GOATELGO2 - ~COCAGAGTCCAGACACCCACCTGIGCCCCRACTTICTGOAATCTACCAGGAACCG -571
OALGE A ca -602
GOATBLG0Z - TCTAGGCCCAGAOGRGGACTTCCTACTTIGCCCCOGATHRAAGMGGCCTCCTAT ~-626
CALGR ™r -657
GOATRIG0Z - TETCCTCATAGAGGAAGCCACCCCEGEACCCGRGAATGAGICAAGTAGGATTCCE ~681
QALGB TA a -712
GOATBLGOZ - GGAACCTCGTGGCARGGGEICCEECOCGEGCTGECTGRACTEGCAC--GCCTCCTG ~734
GALGB G T A cT TGC ~ 167
GOATRLG0Z - TATAAGGCCCCHRAICCCACT-GTCTCAGCCCTCCACTCCCTEGCAGASCTCAGAMS ~788
QALGH A T CT -822
GOATELGO2 - CACGALTCCCAGCTGCAGCCATEAAGTACCTCCTGCTTGCCCTGGGCCTEECCCTC ~843
CALGBE -877
GOATELG02 - GCCTGTGGCTTCCAGGCCATOAGG -867
CGALGB [ TCGTCACCCAGACCATGAAAGGCCTGGACATCC -932
Idantity : B20 { 94.64)

{Ncts: The baseas of QALGE whioh are the same ad that of GOATRALGOZ arenct written,

only those diffarsnt are notad; "-" delagates for "vacanoy)

RFEFESUSMSRTLEMERETHEHIRG, AMEZREENEE, B
%4, W3 pLG EE 770bp5 ME FFE T RABE LGS MEX FYIHRE, RLUFHMES
HEEEEAE. AU REHRIAR? TR, BRI HSI A MPBF &6 A%FRK
BETHEFBLLE, FESETHRLCHEZHTHESAEDY, X3 pLG FF#

TTai (&2).

MBE. IWFBLGEEN DNA FHLLEME 2 b, FLUEHFEDNEEL CAAT
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box. TATA box. HREHESMESHKMFEIIRE—H, RERELR; WH, LA#H
FEFSEGUAHERGE D - 172 B - 133bp #7 milk box X {NEFE 3 TMRENER;
HSI (-300 % +100bp) R, FHEBEENL 21 TRENER, FAEEN 94.8%,
Hhh, LFEEHFH TATAbox, HREHEMEFREGELFF LT —F; TWILMHF
FEFHAUSNERLR/ . XHAT BLG BEMSEHERN SHF AR X SREFHE
MARB. EML EAAre, AT LIRT 8, 1% pLG 770bp 89 SMIXFF, 7
REMESE LG EE—#, TRUBBIFEEEREFN DY PAAFREBE KT
Fik, B, IMBEHERNYEIAM EMSA (Electrophoritic mobility shift assays) %
LR H—#IEE,
E2: WFESAE, FPILCEBF S UENBERFREFESAFILEE

Table 2  Potential transcription Factor binding site sequencecomparation of 5° flanking region of goat,

sheep and cattle p LG gene

Factor  Consensus-sequence Sequence in goat Position  Difference of the base number
BLG gene ‘(goat) /bp G&S G&C
MPBF GGTTCCNGGAACC GGTTGGGCCCTGTGGC - 675 1 3
GGGATTTGGCCAACCGC GGGTCTACCAGGAACC —213 No 2
GGATTCCGGGAACC - 95 Neo No
A MGF . ANTTCTTGGNA ACTTCCTGCTTGGCCT —180 1 2
GR GGTACANNNTGTT/CCT  GCCTCCTATTGTCCT - 151 No No
GCTCTTGACCTGCCCT -319 2 2
Ap2 CCCCAGGC CCCCAGCC - 446 Na Ne

Note: 1. MPBF;: milk protein binding factor [6]
2. MGF: mamary gland factor. 120]

3. GR: glucocorticoid receptor [21]

4. AP2. activator protein2 [22]

5

. G; Goat; S;: Sheep; C: Cattle

g F X K

{1 Burden T, Wall R j, Shamay A et 2. Mech. Dev. 1991, 36; 67—~74.

[2] Simons T P, Meclenaghan M, Clark A J er 2. Nawre. 1987, 328. 530-~532.

{3] Meade H. Gates I, Kacy E ez al. Bictechnology. 1990, 8. 443~446.

[4] Roberis B, Ditullic P, Vitale } et al. Gene. 1992, 121: 255~262,

[5] Whitelaw CBA, Harris S, Meclenaghan M et of. Biochem. J. 1992, 286: 31—39.

(6] Watson C J. Gordon K E, Robertson M et aZ. Nucleic Acids Research. 1991, 19: 6603 ~6610.

[7] Wright G, Carver A, Cottom D e al. Biotechnology.” 1991, 9. 8§30~834.

[8] Clark AJ, Bessos H, Bishop ) O er al. Biotechnology. 1989, 7. 487—492,

[9) Swrprock ], Fritsh EF, Maniatis, . Molecular cloning, A Laboratory Manual 2nd ed. Cold spring harbor laboratory
press. New York 1989.

[10] Harris S. AL S, Anderson A S et af. Nucleic Acid Research. 1988, 16: 10379~ 10 380,

[11] Alexander L J, Hayes G, Bawden W ef af. Animal Biotechnalogy. 1993, 4; 1~ 10.

[12] Saiki P K, Geland D H, Stoffel 8. Science. 1988, 239, 487-491.

© PERZERMEDARAATRSHES http://journals. im. ac. cn



249 B RS, DEBAMRFORE S WK, TFEMFER S 137

(13] Yoshimura M, Banerjee M R, Oka T. Nucleic Acid Research. 1986, 14 (88): 8224,
[14] Blackburn D E, Hobbs A A, Rosen ] M. Nucleic Acid Research. 1982, 10: 2295~2307.
{15] Thepot D, Deviney E, Fontaine M L et al. Gene. 1991, 97: 301~306.

[16) Bonsing J, Ring ] M. Stewart A F et al. Aust ] Biol Sci. 1982, 41: 527~537.

[17] Hall L, Emery D C, Devis M S ez a. Biochem J. 1987, 242: 735—742.

[18] Wagner V A, Schild T A, Geldermann H. Theor Appl Genet. 1994, 89: 121-—126.

[19] Schmitt-Ney M, Doppler W, Ball R K e af. Mol Cell Biol. 1991, 11: 3 745~3 755.
[20] Beato M. Cell. 1989, 56: 335—344.

[21] Mitchell ] P, Tijien R. Cell. 1987, 50: 847—861.

Cloning, Sequencing and Sequence Analysis of Goat
B-lactoglobulin Gent 5° Flanking Region

Pan Ling” Cheng Jianjun Chen Changging
( Shanghai Institute of Ceil Biology, Academia Sinica, Shanghai 200031)°
( Shanghai Research Center of Biotechnology, Academia Sinica, Shanghai 200233)

Abstract We first reported the 867bp 5’ flanking sequences of goat 3-Lactoglobulin (B LG) Gene
including the 770bp promoter and the 97bp part of the first exon. The fragment was isolated from
Chinese goat tissue by PCR tethod, and cloned, sequenced. Comparing it with that of sheep and
cattle in computer, we found their homology is 94.6% and 88 % respectively, with high conserva-
tion of the transcription factor binding sites. It had heen demonstrated, promoters of sheep B LG
and cattle B LG could directed the strong tissue-specific and position-independent expression of exge-
nous gene in transgenic mice. Therefore, this goat BLG 5’ flanking sequences, maybe , could di-
rect heterologous protein expression in the transgenic animals. This work made the basis of using
goat B LG gene promoter to direct heterologous protein expression in transgenic animal mammary

gland.
Key words  Goat p-Lactoglobulin, promoter, DNA sequence analysis, PCR amplification
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