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o % 7% B Hemophilia B) & T AB M IX B F (bFIX) 8 Z 5 BAy — # ™ B i My 5, ¥ 0T
FEEBAROEEAARREL XA FREAN, BREEHEBRARNSEERRRERR.
R, AMMEEE S R EE AR RAF AL PAEE™ WFIX S, BRI AN SRS,
HEEEAYWAREANARADE YR N BEHEAES £, B R EELHARE™
ERFRASHRE AFNEESS RN THES, SHNEEEONEEEMI (gLl
RBEL), RS APEEESIREAZSMED A AT PEEMBEATREERY
I EE, RAFBARND IX BFAREDREEEGTAET EENSHE CAER A MME.

EEEDMABREYR VBN LEBETFHELARARAREREREREANR, ROTAAIR
MAR 7% ( Marrix attachment regions), 4 () B-casein 3 1§ I /¥, hFIX mini-gene 1 hFIX cDNA 45!
7R AL AR 4 4R R A 3 4k pMCTXm A pMCIX, £ SA iR 018 88k DNA JE EBR 4510
£A RN, BFIX B ATEB L EI T PRGNS B4EE, RERERY 13. 7ng/ml A M. HFF
hFIX mini-gene B R X BEEP LEAT PHEERE T & bFIX DNA K FREREK, R hFIX §9 in-
ronl EBRSEHEFAEEARBILFARTHERE, A7 LA BB R &N £ H AN T8 hFIX
BEUREANESLRBEORL L. UEHERTETRENBHERE, FRIFH FIX ZEA
B TR SRR T A WA Bk Sk, Rt F M AT R B T SA BRI ik (L B R DNA EER RIG
HWLBETUENRIABREERENRERENRERH TR,

1 MBEFE

1.1 # H

1.1.1 AEFREE A % £ E New England Biolabs 2+ F #I 7™ & ; SA B M & FERFRELLEE
HELHFRFALERESTRERE . AAA X ETERBEHE A6 B HFZREPR Yoshiok {8
TR BA IX BT A7 B EEF BT FESEE Smith HEWE RFA IX H-FRm#
R AR S S B IR T 0 4% TG FUML B B 28 Calbiochem-Boehring 22 & ; IX B -F 3 R L3 oy
RS S B M T AL AT S 4t ; T AL FO IS 8 (Gessenay) BH il £ iy P EXREW A FEFHEAT SR
RHELE,

1.1.2  JR$ pBSMC 1 pBluescript!] KS(-) i 8 H K ¥k R ¥ A BRI BN pKGSIX 13

BREH AT B (B2 863-101-05-04-01)F_E T BB R BOE T H (4RS 955419001) B Y IRE
EXF 1996 F 11 A1 BB,
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HE 4 B A% Browlee 22 W 3L R pKG5i'TX fl pCMVIX A E g2,
1.2 K &

1.2.1 FEABEMHE. FON DNA R BY, EEAERLFEE TRBHEEA Y E Sambrook §
gy,

1.2.2 BUFEFHARAANER. OHREUE . FHARNMPLUEATERTR, Img ML BE
DNA 1 SA JE M k# 1:5 g9 e HliR &, IR ST K B8 DNA BB mARRE &+, £ BT 30min, #E
BEZR. BPLEAFFATHZ, Il BRFHSEFERERGACEI S MEERRELRAR
et ERBESE, LEEREHHAL, FENLERE, MU EEEHE-K, OFRER
HEE 1Zh FERB GXRE BE K, BEEE -NTCEFEM.

1.2.3 EMEREEERRSNR(ELISA)NEAPEL IXETEQSE, FESETM(sS].

1.2.4 A7 BRHEIATRRABEMEGREE XEF, 2RXR6]. #FATF FIX BN ERIEE
R BIBHAT T FIX EOREREHARESE XEBFHSE,

2 # R

2.1 ARARKRIERERE pMCIXm T pMCIX ¥

R pKGSi' IX £ BamHI # Hind{lI {4 YIE B 2.4kb MK B, %K B X bFIX AER, HP i
800bp ST M intronl M HFIX BHAES N, #d TRERE pSK( - )R F R S48 &
PB4 A B ¥ h Spel A1 HindTIM; 3k pBSMC £ Sacl t Spel WEETN5 5] 2.6kb A E. B
BIE MAR ToF, & peasein EE BT AR LHEBEF, SF 2 F 1 JH pCMVIX £ Sacl A1 HindIII
B YIB R 3.6kb B REAIER, HEHE 0.7kb SV4A0 [ PolyA W% UL = H BEEES&%H MAR T
4, @-casein IHFENT FE, hFIX /MEE M B ZHE pMCIXm( 0 1),

intrenl
MAR  B-casein hFIX mini-gene polyA ori Amp

B Rk pMCIXm S5 &

HR pKGS1X £ BamHI fiT HindlI1 ML) B E 1.581b M9 K B, % K B4 bFIX cDNA, HHRFEF
SRMF. #REEAREERARZET MAR L, B casein I§E ¥, hFIX <DNA ¥R A8 & pMCIX
(LE 2y,

—il-. e

MAR  P-casein WFIX cDNA polyA ori Amp

B2 BOeEdk pMCIX S5 HE
2.2 WFIX FAEFNHFHIHERE

ARARFRAEFER K pMCIXm Ml pMCIX £ SA BEHRGE)G, A EEHRBILEA RS
H, DERAANIXEFERRIE A6 y—RABATHRAFRRB(ELISA)MEAT T FIXEANE
B, BRAGERS 12b WFIX FAE 6 SBEPILERA T PHMARL. RERFBRBEF FIXEAEX
RAFHFHAE R G—REFREKF, SR WFIX EEEAT PRI EHLE I, EH 4.

MBS FALE S, pMCIXm BSRBNEEAFABRARAEE I R WX EOEA T Ry RE
KFEDBE R 13. g/ ml A M. BUSREAN TR TRE, 6T68 2 B 7 R ik 505 40 M A9 18 3E 1= 1
BRUFESMES RN REAFEAERVERN. BESAHTEX LA WX ESS
Fik, MHAR(EARPHERAXEFERELEY 0, B4 B7, MCIX EHRBLABALAR, B2
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REEAKEEDBETE, N 7.90e/mt A, A
%12 RAN F AT bFIX BEGRE,
2.3 AASEMFIX EOMER
HEWIXFEONBILEAT I HEREL
HRE MERRAERRERE AT WRERN
M OWFIX HEMBREE L EETRN, B
MOEREMAH FESE IXETEENER - —————t————2
HITME HERE L R R
®1 PUELHPAXBFEAEEEN
Goat Plasmid Concentration y-glycosylation Biological
used in of hFIX of hFIX  activity of

—
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1 1

Expression level of hFIX in
milk/ng *+ mi~*

=B L

B3 Bk pMCIXm ¥ 35 WFIX BB &
biRadaal: B . Eobey o
serial:ﬂ’.“.ﬁﬁﬁ; series? : b TE

No. transfection /ng'mi~! /% hFIX/ %
Gl pMCHXm  13.7 92.1 $0.3 s 8r
G2 pMCIXm 2.0 Q0.4 88.3 E_ 5
f'_. B - seriesl
G3 pMCIX 7.9 91.3 90.2 25 —=— series2
G4 pMCIX 7.2 90.1 89.7 g2y
g
.%-Ez
RERFTUEE, AT ERNEAGLE  §
FL i hFIX BEH 0% M FESREL, T s s 101z s
PR AR AT T R 3 T 5 L o 4 U R 3K 1 7 t/d
WFIX B E A R T EHE 90% B L. B4 B pMCIXm ¥ 58E WFIX § 0%
o IR MRS
3 ¥ i series]: T B4, series?. &b B

Lee K.F. ¥ ABRAAXR pBREQEF 1
S CATEHEEEHNEARPER", ERARZWHNEF LLBIHASFLAEDS 0.5kb 81 5%
EFR LHENOES CATEREARYXE, FEERRHF B ES (B-casein) £H SiEEHSNT
BREERBENEF, AR T 13 2.0k 4 5435 2 WFIX minigene 71 DNA EFERLEAA T B E
B SW2.0b HIEERFENTHESREEASHABRARAIBHEEZELIRAIN. BIAHE
FERFIX BEREAT TN REXEZBREREE, §F bFIX minigene HFRBR & IX BTFHRIEKTFHE
BT &% DNA MFRERE, WA TREFEN X B E T hFIX minigene FHFH LA BEH intronl, X
# W intronl HHEFEXN T WFIX BEEEEABER Y S EHREAFEHBER,

ANl XBTREECE K KSR ESEOHL RN EX K ENNEHIBEREER
HBE RASERBEERAMER TR r REERN BELNGERBELS G THBEEF
EHS XEFY., A7TR—BEHABL IXEF r-REAGAH—RERAATRIRK EERET
R, T A7 R IXETFHREN. ABEE XEHTFHE ML BESEHE TIrRRONE
. HERARKERRA N R EEMEEE XETFAF. REH ELISA SR ETNEY
XBEFEORSE BIEE IXETHRE, 2ERBEL ATHREREEETATP XETHARE
Zib EROBR RN —FEIE T AN PAGSEEL XEFHFE. AHPRMEBMAEL IXETF
BIFEHE LA 90% L b, iR 9 bFIX MEEM DNAEFEEFB LA BEARERRF, S0 FEMT
—rv-EEAEUERRELFE IXEFELH.

SARREAENARETEEEEARES REEMANTFEMNEONFEL. X —EENREY
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MTRIEFARABAKBERAT N E R, EEREFBES KNF, EEECAORFE B TS
U EREREARNABRERET —MERN R, B RASRNERMNREBA U EER
FTREMYBHEN. AN TFTROBMESVEHES REAR ARIBEREHERIYARAL
BT s ik, B RO R R AR A ERE L.

B O FEAMESHRAEROHE EETILEEREYRIEFNTYREHELSMES
T 1A, FILE .
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Construction of Mammary Gland-specific Expression
Vectors for Human Clotting Facter IX and Its
Secretory Expression in Goat Milk

Zhang Kezhong Lu Daru  Qiu Xinfang
( Institute of Genetics, Fudan University, Shangkai 200433}
Huang Ying Huang Shuzheng
( Shanghai Children' s Hospital, Shanghai Institute of Medical Genetics, Shanghai 200040}

Abstract Two expression vectors comprising of mouse martrix attachment regions( MARs), bovine
B-casein gene sequence, human factor IX{hFIX) minigene and ¢DNA, pMCIXm and pMCIX, were
constructed for the purpose of mammary gland bioreactor. An secretory expression system of hFIX
protein in milk was made by using stearylamine{ SA)liposome to transfect plasmid DNA into mam-
mary gland lobule of lactating goat directly. The highest production of hFIX in goat milk was
13.7ng/ml 3 days after transfection, and the hFIX production in the goat mammary gland tansfected
with pMCIXm containing hFIX minigene was obviously higher than that of transfected with pMCIX
containing hFIX cDNA. Activity immuno-analysis and bariurn citrate absorption method showed that
>90% hEFIX protein in milk appeared to be Y-glycosylated and biological activity. This result con-
firmed the validity of the constructed vectors for further transgenic study, and this assay could also
find its success in the evaluation of a foreign gene expression and secretion in the milk as a rapid de-
tective system by using SA liposome to transfect DNA into goat mammary gland directly.
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