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129/Sv= 7 A Y BEDNAS A 7 Y — LD, =7 ABNPRUCNPOCDNADH D W IF#
T 2MNT. =7 ABNPRIET R UCNPRIEFZ7a—=v Lk, $5NH/cBNP#E
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2. 2 ANPEETRUBNPMEET DR @K E o EEFR
ANPHEGETFUBNPMIETIEY D ROP AR AW, b b CIL 55 L3 (0 PRI I35 L 8 I 77 7 3
BZTUMEEINTOED. FHEIET OEMRANERGEES P TPz, KFKTIX
59 MANPDNAZO—7IC& b 2. 1CHLNEI2Y/SV Y ZBNPEETFESL 7 7 —
OBV EAWTYY L TOy RN £V, ANPEETABNPE(ET O EICEE T
ZRELPERE L. WICHIRMEZLEof e EERIOPEICLD ., ANPEET &
BNPE(E T OHAE MRS HIC Uk, Tk FBNPEE TOH2A > ho vt MANPHEIE
FOH24 Y bOVICTSA v —EHWU, £ FHEE@EKDNA ZMWTPCR 2170, b b i
B DANPEETLBNPEGETOMWEMENSHIC LT,

2. 3 BNPEGFAMER NS YAV w 7w 28M0EF MY Y ARRERTF K
773N —DEFZFDMRE

1992FEBLTIIBEEDERNEURSICELD., L2 EYXBNPEEFOZO—=2 Y
ZiTWVW, MABNPREDEN T ZBNPEGETEEER NS VA2 2w v RDMERIC
B LiEe COMI YAV Zw 7o ZOMTIRMBLILEL TS ICETFLTHD.
BN PO EMAAME Nime ANZETIE, v ZBNP[108-121]#BALB o7 ™ R iC
GELTHEEBMIYL < Y 2 BHIEAINZX 63-A g8.653%PEC 2 MW CHMIAMA L, v ™
ZBNPIZX ¢ 2E /20— F itk (MAbKY-nBNP-I) & L., 1251w 2
BNP[93-121 R U~ RBNPEM VTS ABNPRRIWS UAAL L) Pyt 4 (RIA) %
BAJE L7, L0BKBALB/cY 2 (n=8) . BABETFEN0AC—HT22THBO + >
YAV Zwv IR (n=7) RUABAEBOMNBY 2 (n=5) BV T, FH&EH R T
GUFBNP¥E 2RE L. EHFCIEHOANPERORIAZAWCANPREERNE LE.
BILPZY2Y 22y s AL HETY 2O0MEREZ WE L. X, 2EBO L5 >
AYxZ2v 73U (n=17) RURAEROMIBD ZICHERM AbE =ld~ v 2 1g6 & g e
A5 L. REME®IEHICHTIREL NP ERTR GG PHLEZME L=,
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3.1 BNPEEGETHZVWECNPEGTRIETYZ (Vv o2 7m ey R) OB
3.1, 1 BNP/w o7 bvry 2{fR

F—=UF 4 TRy —%ESANLIC S AR, BONEHEMAREIAZIWTAE8ED
MYEF AT 2518, TNZNEMICSTBLAITY R L ZHT 26, BEDL A

germ line transm ission MFEEZ X LT W72 W,
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3. 1.2 CNP w7 vy2pl

BNPEEEIC, CNP /v I 7O b XERD = DICEFHAEDMYEF AT 2 E2EBT
Bh, REICLIDWTFNORMKICE W T degern line transn ission BRI N, ~F oS
DRI ENT D, B, ATFOEAKELRT 5 Lick hhEEAE (CNP /v
V7R YOR) OFEREBE LTV D, '

3. 2 ANPHEGETFRUBNPIEET RGN LONERG

BoNEI298v YD ZBNPEGEFZEE 77—V 270 —-CD3b1loh, ¥ Fov b
BITICEDANPEGF2E T LMWL ER b, BERWOMREICLD DI O—1 M
NUZANPEGEFSBHEHKLANPEGFOF Iz IV L 200EEM 2SI L DS H
Claofze MEXD YO ZBNPEEFLANPREGEFIXK12kbDREMEIC A — 55 [ I B L
THRETHIEDAMHEINIE (K2A) o & MR EKRDNA L DPCREICTCHIIKbOERGE F-
MR ZEIEL., PEOBNPEGTHANPEGEF O LHASKkbD B ICHE L CEET S 2
EhBeh o= (K2B) .

(A)
2kb
L
Sh ShSh Sh Sh Sh
e e e B| Se
Gene F F T FE F Ej WIE H(F =
élrﬂIH I
b ANP
Phage AMBNP#3. |
clones L ' wmB #4
—— AmBNP#, mBNPiS
§ﬁ$g?w ;ﬁ; _;;
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B&S: E, EcoR I; B, BamH I; K, Kpn |

2. (A) D ZANP SE(E-T&BNP B {xT-OhilBREE IR
(B) & MANP SBIRT & BNP SE(xFoifiliRAE KX

3. 3 BNPEGTRMER NS VAV zZw I/ 2EMAWEF MY AFIRRTF K
) —DEHOMES

YUZXBNPE 7O —FUHHAKY nBNP-IIZ & BIAIME (Ka= 1.8 x 10114 1) pmowwm 2
BNPICRREM T, ZOMKZINNTIESNZRIAIZICs) =3 fn ol/tuber ERIETH - /=,
CORIAZMWCTHMELZBALB Ty 2D 0ENTOEDBN PHEEIX 7121400230,
22E3pnolgTHh. FEEBWMCBVTHBNPARILE = (0.500.05 pnol/g) « L
PUEHE. . IFECBEWCTEBIEUFCHoE. FI VR VY= v ADKER
HIBY D2 EDOEERY 2D o=, OERIEMNBOWESRICETFLTWE, P Y
AV Z w7 IO MINBNPEE(1.2220.04 pnol/ml) IEFBT 210045 0L |- 1= =
LSERLTWE, $EBMTIEMI0ME (5.620.3 vs. 0.550.10 pmol/g) I L T W
DS ANPREEHMIY Y 2L LKL TELLETFTLTWE . 0FETIEBNP T I # 7
(1600E410 vs. 22072 pmol/g) ICHMUL T WD LETIK HEREXBD LD > 1,
DEELODEDANPRIZICIEELEZRADRP 5. PI VAV IZw 2 TS IDE NN P
Bt B IS ~REL CHBMULTWED (65.6210.0vs.2.540.4 pnol/n in) .
MAD (500png) 5@ 1M CIFIESELICIE (3.820.7pnol/min) &hk ([3) . b
TUVAVIZ IR AQRBOKBERIE MBI R ETEOE T Z P o=, HAbir 5
BE TR ZED -,
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4. 1 BNPHEETHDIWICNPEETXIBTYR (Vv r 7D YD) ORI
BNP/ w2 7®m b 20MWICH U TIEAFSIDMIEF X2 < X%&EMWT3000ERD
OF 14 % 187~ 5. gern line transm issionlE MR I N T LWy —7 7« VIR —
OERHZVIETFR 2 HAMAMRIESHIEEZ MWEFAIIOROARIPLEEEL SN
Z.CNP/wr 7y b vy A0HRIE, HEOAFOEGRMBELNTHED., INHDXK
FIZL b REESK (V779 her2) ONRDBTREEZ 6N D,

4. 2 ANPEEGETFRUBNPHEETOYGKLDONEBMRR

ANPYBNPIEZNZNLIIC, LELLEDPSNWIN B0V EY TH DD, AU
Ih., v RLE FMCBWTANPEETEBNPEGEFHRA—-AMICHIELTCHFLETZI L
MAPET NIz, OIEIC BT 2ANPEYBNPOEE T RBAEIZELOORBTELLLAET
. AFFRICL D 2OoD LTIV E Y OBIETIBEMILBD Y ZHH (2o nyP—) K
I EEmESITCLAAMAEMEMREEIN =, X, EETHELD LT, ANPEEFLBNPIE
ETFHLBOMEEET LD BEFEMGICTALUETRESRIBEN,

-142-


SSRF020
スタンプ


4. 3 BNPEERTFAMBIM NI VATV z=Zwv 2o XZ2MNWiEFT M) D ARERRTF R
7710 —DEEDIRG
RAFFIC LD ABNPRFREM AbD(ERICHKIIL e TOMADEMWE T ZBNPFF
EHXRIAICEDBNPRFMIE NS v 2022w 7D RICHBITZBNPOIKNAT 2 ME L
BUEIC B DBNPE D LG IR G M PHEAMED E LW AWI S 2z b o fth
CBMAWENE=BNPOBMEN BRIz, TS, BNPARMBE NS 2V zzwv v
DZOUEE EMNHBT Y 2L TWSEPCRPLTNWE L, MY RYI DY Y
TOZROLFHNOBNPEIEDNEN B KMIAIC OO ST LR LTWSEI LD, RE
FWENTWDBNPOOIEIC A T 2 BEREM MR EI Nz, X, #6560 ENAbESICLD
FReficG M PHEE @ AITIF se Rl E v, ARYiRD Pk E LTHITATE 2 2 L5
Mmelaoi, BNPRAMIBE NS v 2V zZw 7oL, BNPRIHESOEFT VEIH & &
A6NDH, SEFONENADERIAEE. COMI VRV IO RZRWEBNPOD
ERMHDIC BT 2 EHZOMIICHOTHMEET I 5N,

5. SkoOMY

5.1
BNP /w2 7o b 2{ERICELTIE., BIEORMYEF XS 9 20K % fkh L
gernm line transm issionL 3 2 Z# P H 2D HEHLIC DWW THE T 3, & Lgern line

transm ission D FER T N R NEH L WY =T F « VI RD Y —O{F R DR & i X 5
B MEITD, CNP /w7y by Z{ERICE LU Cidgern line transm ission ™ fE
FRHDBEON. HBOAT OGRS EOSNTVWIOTEICRE 2T, NFoEsaKe
TEHRAREZSHITL L ZHET. TLICATOEAERD IVWIETEEAK EBAERDIE
REZEAY - TR OBRAT O UE i (QEH B IR, M R TIR PSS A= — T, R

BMEH) 2t D

5. 2
ANPEEFEBNPMEGTHMIELCHEATDIEDIAWIZNGE, &%, JBEIC TR T3
WHAIBO Y AFHICL > CTHMBEIENTVWEIDPEDP ZRFATILENHDZIEEISOND,
FUUMERTORICHETDDNANMF O 70T —% — G2 RE 4 3,

5. 3

YO XBNPERFAMR A DRI LU 72D, T ORIA LM ADOANPORIA 21, BNP
BEEBRFS 2V 22w 0 200 ML B, WHTOANPEBNPOBRIEENET
CEWEDBNPRIUME SIEICHIT D FEVDLRRNRTZFRZ7 7 I —DEEK - 2
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Generation of Mice that Overexpress or Lack Natriuretic Peptide Family
and Its Significance in the Regulation of Salt Metabolism

Kazuwa Nakao, Yoshihiro Ogawa, Hiroshi Itoh, and Yoshihiko Saito
Department of Medicine and Clinical Science
Kyoto University Graduate School of Medicine

Summary

Natriuretic peptide family consists at least three endogenous ligands, atrial natriuretic
pepltide (ANP), brain natriuretic peptide (BNP), and C-type natriuretic peptide (CNP). These
peptides influence body fluid homeostasis and blood pressurc control by their potent
natriuretic, diuretic, vasorelaxant, and vascular growth inhibitory activities. To examine the
significance of natriuretic peptide family in the regulation of salt metabolism, in the present
study, we have tried to generate mice that overexpress or lack natriuretic peptide family.

The mouse BNP genomic clone was isolated [tom a 129Sv mouse genomic library. A
targeting vector for the disruption of BNP was constructed, in which the 2nd and 3rd exons of
the mouse BNP gene were replaced by the neomycin resistance gene. Several chimeric mice
were obtained [rom one of the targeted ES cell lines, which are now tested for its capability to
transmit the disrupted allele to their offsprings. The mouse CNP genomic clone was also
isolated, and a targeting vector was constructed, so that the Ist exon ol the mouse CNP gene
was disrupted. One chimera generated from a largeted ES cell line transmitted the disrupted
allele to its offsprings. We are currently maling heterozygotes to obtain mice that are
homozygous for the disrupted allele.

It has been demonsirated that the ANP and BNP genes are tightly linked on mouse
chromosome 4 and on human chromosome 1. In the present study, we have characterized the
genomic DNA [ragment containing the ANP and BNP genes in mice and humans. In mice,
the BNP gene was located about 12 kb upstream of the ANP gene. By a long-range PCR
analysis, a 11-kb human genomic DNA fragment was isolated, which contained the 3rd exon
of the BNP gene and the 1st and 2nd exons of the ANP gene, approximately & kb apart.
These results provide evidence that two cardiac natriuretic peptide genes (ANP and BNP) are
organized in tandem in mice and humans.

A monoclonal antibody (MAb) against mouse BNP was prepared by the fusion of mouse
myloma cells X63-Ag8.653 with spleen cells of the immunized mouse. RIA was performed

with MAD and t2s]-mouseBNP. Effects of intraperitoneal (i.p.) administration of 500 ug MAb
to transgenic mice that overcxpress BNP on urine volume and cGMP excretion were
examined. The MAD showed high affinity for mouseBNP and the RIA was highly sensitive
and specific [or mouseBNP. Significant amount of BNP was present in the atrium, ventricle
and Kidney from control non-transgenic controls. The liver and plasma BNP levels in the
transgenic mice were markedly elevated as compared with non-transgenic controls. The BNP
levels in the kidney were also clevated in the transgenic mice. In the transgenic mice, urinary
¢GMP excretion was markedly increased than that in non-transgenic controls. The enhanced
¢GMP production was almost completely abolished by i.p. administration of MAb. Basal
urine volume in the transgenic mice was not different from that in non-transgenic controls,
while tended to be decrcased after MAb administration. These obscrvations suggest the
potential usefulness of the MAb to examine the significance of BNP in transgenic mice that
overexpress it.
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