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1. — PP ot 8 S K PAPP-AR 9 3 Ml 4R, HAREAE T, Frid (1 4 3% 2 il 4t 4 &
FEAPVCIRAR , HAFAEAET , TR A PCVIEEAR b AR U R il 2R FR I 28 AR B WK 48, T
T (R FR AL HR R FT AR 0 R ot SRR 5 BT ()48 JE R it (1) A A2 R AH 2 S BT IR B IR K 48R Bl
T P B0 AR RS A 2, P s B A 0, 5 I 2 R B 45 4, A I B M1 4% 2 TRV R 4~8 . mm s BT iR A i
B EIIR A TOGCTUERAR 1L I PAPP-A R b B HTAR I 2GR PR IC I SR ER 5 Prad A T 26 0.4
A 5 PR RCIERFRC K PAPP-A B v B HUAR AL T AR R A7 (1) 5 — PHPAPP-A 5 bl B HiA4 s iy
s e A R e SR R B R PUE R = PUE .

2. QO BUREE SR 1A (1) G 9% AT AR, FRREAE T, ik ) R G IR IR 4222 100~500
nmo

3. AR EE R Ll (1) G )% JE ATl 4055, HURAEAE T, Bk ROk ORI K 310~
550 nm, KK N340~ 620 nm.

4. — P 6 8 S MIPAPP-AR G 3% Ml 4R i i) & 77 v, HASAEAE T, iR 1 i) & 5
HEAFEW T PR

(D ZOGHERARIC & A B i &

B FEER , 10000~15000 rpm&E— K 2 0o~ 1558l , 38— IR B O - B AR 2N DT vE ) H
10~100 mM\pH 6.0~7 . OF & £h S PP IR 7 P2 R0 19~1%, FFHE 75 3-8 INANZEREE N0 . 1~
5 mg/mLEHK V%, VR AT, BRI ZIK BE N0 1~5 mg/mLIRIN-F4 FEHRHTEE I ik (NHS) , Vi 2] 5
FIRIE B 20~4073 B 510000~15000 rpm&h K B Lob~ 1553, 58 IR B L B AR B DT
YIH10~100 mM pH 6.0~7. 0T R £h 2% M lia i, #4525 Ja IR S OGOk 75 70 5 #2 /80 . 1~
1.0 mg/mL%% Y AUERIK EE 451 4 B N PAPP—A PR 57 [ AR RSB IR, VR 2 Ja RIS 1R &
[ 1.5~3/NEF, 10000~15000 rpm& =K B Lo~ 1558, 5 =R B 04 B AR BN I ITIE ) F 10~
40 mM.pH 7.0-8.0f 5 10~40 mMZ i F110 . 05%—1%88 &5 [ 1) Tris—HC1 &V , 8 75 75U e
R A BL0 . 5~ 1/NE], 10000~15000 rpm 8P IR B 05~ 155 B, S8 VY IR B 073 B 45 2B DT
VEY) FHIORORAF R  2~8 CLRAT 5

(2) FE ) T AL 3

YGRS A R B ORIE S , B TR <20%(140~50 CRIBEAE , TH:12~24 hj5T2~30°C
BEBHMALE , TR B AR S0, I~ 1% Triton X=100.0. I~1%IBSAL0. 1~2%¥JPEG 6000.0.005~
0. 05%FH) B T AN ZLZH LA £20.01~0.05M pH 8. OFKJPBSZE MV ;

(3) bt #A(1) il %

W T ERFR L T PAPP—A BR. b B Hi A4 1 58 I Al sk b 1L 140 23 AR 2% FHAS 10 28 Ak R A P 3%
FEFRICE | BT & 3~6 1L/ cm, iR Arie AL IR 50 . 2~ 2%[ % 25 1 5%~ 20% ) FE R -
0. 1~1%¥ Tween—20.0. 1~0. 5% PEG20000.0.02~0 . 05%[¥]Proc1in300£10.01~0.05M.pH 8.0
(1) Tris—HCLZZ ML, 44 il 24 AP I AR 10 28 B TR B <<20%940~50 CHIMEFE , T8 12~24 h)5 T
2~30°C % HRAT 5

(4D B M ) %

43 4 55— PAPP—A B i [ Fr0 A% G 37055 AN 2R POAA P A0 4 22 R VBUKE PAPP—A B o B B 44
W% 80 0, JB b PR W28, 4 S P o RH 2R o AAs s BI04 MR 1) s 4, BTk PAPP-A B3 b [ 1
AR BUE AR UAR H S B AR EII N0 1~0. 2 uL/mm, £ I 28 R0 5T 45 2817 B 4~8
mm , ¥ & <20%140~50 C FIHERR , T-1524~72 hJ5 T 2~30 C &R AT, & H s
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(5) AE AR F 7K AH L4 F22 0 30 W A o 38 OB T 38 LA 40 RN K 40045 21 i 40, $2 1
PIENERATEI R 3~4 mmTE S K454

5. MBUR ELR AT IR B 6] & 071k, HARREAE T, IR e S kb 1c i 28 AR I S
0.1~1.0 mg/mL, % FEARRELL 151 90 . 5%~5%H5 ¢ J , W & A 3~6 uL/ et iR B AR E |

6. QBRI ZE R AR (1) il & J7 3%, HARAEAE T, Frids B 4 R U 28 1 B4 I PAPP-A B2
SLREBURRIIE 0. 5~2 mg/mL,

T ABUR ELR AT IR B H) & 071k, HARHIEAE T, ik s 2 LA R bioE R f ik
K E M0 .5~2 mg/mL.
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— M E B MPAPP-AR . & BATI 5T SR R H B & 7504

ARG
[0001] A% B J& T G 12 W B R S5k, BAR B K — Mot B BRI IR R B A
(PAPP-A) I % JE M ik AR 4% S L & T i

BRREAR

[0002] {THRAHI<EE A (pregnancy associated plasma protein A,PAPP-A) & iG&AT
AR — MR PR S, HIGEL AR UL SR /2 AN, dod B 40 i S 0 H & 75 N i
) T2 A B I o e BT v, ‘e R R 26 22 R i s, B2 2 H . Db 22 5
WA BIRZEAIE OS) fG LR 22 G L35 FHPAPP-AYR [ 12 22 T &, IR PAPP-ARE ) 72 A\ A
DSHii 2 A 2R AR B FEREARSE B A ) L AR R IR % Sk XU 3 57 o

[0003]  HHiA FZER W F 4 — RN PAPP-AE 1 K E A7 AL T A58 08 R 230 ik 5 A 4
HBEHL R o[RS , PAPP—AZE O I8 978 R 12 i AL S PR Tt Dk & i (ACS) 8 255 i 4 Wi 7y 1k
BA—E Wi o PAPP-A S 5IE MBS LSRR g, 45
BEHRL I AT P AN B AR < o DR 1k 5 3 I PAPP— ARG 4 7] B8 X 0 ik 585 Ao Al A . B
PR 2 1) TN EE & A # B

[0004]  PAPP-AR] ™32 FI-T1CUG b5  MLBBE S s B JLRE 5L L ACHT A2 ) Lk 37 % AR
WEL B EREER 2SRRI LI E 5,

[0005] [ i e PR _E-PAPP—ARSAS U5 V27 TS S B B (R1AD BB S 2 ik (EL1SA) AL 27
RICVESE IR LT VRER A 2% B AL f FAS S o JRUT H 3 4 0 R B B8 v < s e Pk e, (ELZ T v
X NARA TR 445 , B wI 7RIS R R 2 882D cELTSAVERS D 3R 22 VFERS K, B E I FE I 52
M PR 3R 3 %2, Bt Al BH PR AR B 1 45 2R o (R itk E BB P Ak 27 R O GTE B AR AHIX 515N
R RGO B BT, HBE LTI E RN T 4548 SR peA &, 3F A & A
P F/NE SR A B 3T ARTPAPP-ARS II7E [ A iz R .

[0006] 2T H B i o Pk  AEA I 8 SR MIPAPP-AR 75 V2, AR B (1) H 1) 2 e ft —Fpa]
FT- Pt e S A IPAPP-ARY G JE AT i AR 2%, FT-VPAE A0 e DA P SR Uik AH O 8 1 AR 7K
FIr i il 70 HL A AR f B DR 0% RS B A, & T S BRIz
Jig o

LZARE
[0007] Ak I H BIE T A AR P AEER A 2, IR — PR T 52 Oy HREE &
56 5E AE T PAPP-AKS IR 454
[o008]  SAsIl bk H ), AR BER L R HEARTT £

— P e 2 A MIPAPP-AT) S JZ Ml 4K 2% » B AR S B0 24 A A L L TR K 4RI vk
FEBEAEPVCIRAR A A, BT bR e e BB 5% Y6 IR bR 10 K PAPP—A B 5 [ 044 R Dl fil
BRER 5 R 2R 5 T A0 6, 15 A6 28 R 4% 25, T SR R 28 40485 5 o 5 e ik b
0 PAPP—A 5 5 [ B A b T AN [R] R A 1) 55— FPAPP—A B b B 044 o Tk Jo 44 4 A0 A e
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PRI SR AR I SR o A R A .
[0009]  fRIEHE, Bk 2 SRR I I PAPP—A B b BE ARV 80 . 1~1.0 mg/mL, #iBELL
5%~ 20%. BT IR 2 TE IR AR LI SE AR IR N0 . 1~1.0 mg/mL, B BELL 4150 . 5%~5%. Fir
R G ER PR L T PAPP—A B 5 [ 044 2 S sk b 10 1 21 AR 1 b 10 8 A FE VK 1) 5T =
93~6 ul/cm.
[0010]  fRIEHE, Bk 2 SERER IR H100~500 nmo B A 2 SR BUR K 310~550
nm, & FHIE K340~ 620 nm.
[0011]  fp3de s , vt A0 4ol HEAG D0 21 A0 4% (1) PAPP—A B 73 o 47044 () 3 B 0. 5~2 mg/mL, 1
=0.1~0. 2ul/mmo Jrid Fids £ EAHEH) RPUEM R BRI A N0.5~2 mg/mL, i &0. 1~
0.2uL/mm,
[0012] A% B $R At — i Ot 52 B R TIPAPP-AR % 0% R M iR 4R 46 1 v, BFE LA R 45
PR

(1) R bR 10 2 1 ) %

10000~15000 rpmZ5— K & 0o~ 156408f, 55— KO3 B 15 2 UTHE Y I 10~100 mM .
pH6 . O~7 . OB R Eh 22 B R 15 I B2 M0 . 19~ 1%, FFE A 40 B IINZIK R0 . 1~5 mg/mLE) B
TR TR ST B IMNER N0 L 185 mg/mLIIN-FR JEBRIANE ik (NHS) L VR 2) 5 il I & 20~
40435 J510000~15000 rpm&E R B L5~ 1543, 88 IR O 4 B 45 B BT vE Y FH 10~100
mM pH 6.0~7. 0T IR £k 2% M RLE 6 1 5238 Ja B D8 S Bk e 75 0 10, 2 B0 . 1~ 1.0 mg/mL7%R%
FEIERI B A 2 S NN PAPP-ABE S B2 FiAR A AN R VR &) B E L VR & R RLL . 53/
10000~15000 rpm& =K 005~1570 40, 55 = IR & 0o B 45 2 ) T E ) F 10~40mM pH 7.0~
8.0fI 7 10~40 mMZEERE A0 . 05% 1%/ & A I Tris—HC1 & ¥ , #8755 4 BUG BEE 1R B N0 . 5
~ 1/, 10000~15000  rpm & PY IR 25005~ 15738, 55 DU IR 5 O 43 5 15 B DTE ) PR R AT
WEE, 2~8° CIRAT;

(2) FE B TiiAL 2

WL R T B B MS A Bh S, B TR B <209 40~50 C (L4 , TR 12+24 hf5 T2
~30°CEBEBHMEAE TR B IS0, I~1%) Triton X=100,0. 1~1%IBSA, 0. 1~2%KPEG 6000,
0.005~0. 05%%) FL LA LL 40, 0.01~0.05M pH 8.0/ IPBSZE M o
[0013]  (3) FrRid # i il 2%

W R S CIERAR 1T PAPP—A B 5 [ H A A1 STk 10 %) 218 A1 2R 43 Sl 44¢5%~ 20 %110 . 5%~
B9 AR LE 1 AR 0 AR B R B IR AE AR IO L, B 8 3~6 uL/em. BT AR ic b B R
0. 2~ 2% B 1 5 5%~ 20%FK HERE , 0. 1~ 1% Tween—20, 0. 1~0. 5% PEG20000,0.02~0. 05%
f{1Proc1in300,0.01~0.05M.pH 8.0fTris—HCLZE MV o4 ) % L bR i 38 B T8 <20%
[1140~50 CHILESE , T-HE12~24 hJ5 T-2~30°C B FHRAF
[0014] (D) AL 1l 2%

43 AR 73— PAPP—A B 5 [ AR A S o AR o Ad R A0 48 22 i 1 19 W 20 . 5~2 mg/
mL , K5 PAPP—A 5 b B2 0 A4 B8 BI04 S (3D L IR RG DU 2% , 4 G Bt o1 AR 22 B4R B B4 48 (3) |
(1) 45 2% , Tk PAPP—A SR 5 [ A4 Al G 300 A 22 B I S A B35 M0 . 1~0 . 2uL/
mm , & P28 0 5T 45 26 (] B 4~8  mm, #2 5 <<20%F140~50 C I MEFE , T824~72 hJ5 T2~30C%
BHRAE, 2 Ho
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(00151 (5) £ Je AR _F MG A T % 12 HUL 200 A A58 ot 28 L Ao 2 A AR 7K 48453 ) TR
RO RI BRI BIRE3~4 mm T LI AR S
[0016] AT B} Jir ik I PAPP— AR S5 J2 A s 4K 2% (0 A 00 i 22 XA S s, BEAR TR 1Y
PAPP-AFU IR AEJZHTAE TR S Amic 3 B DO RERARIC K PAPP-ASU A & BIE IR &), 12 B &
YAE JE AR IS B ah 2= AR R RO A6 TN 2k, 72 A AR s 2 b A0 45 A7 TR PAPP-ASL R oy — 3%
PRI IR TR 0 B 51 B IREEAE BRI I Ee AL , 52 BEIR BB I
E LI (R A 55 0 » R AR rh 0 iR S v » A I 0 A S Dl 1 i P oy, a3 e ek ) 2R e ke
JefE T B TS, LR mON R AR, R TN e (5 S bL R 245 5H (1/0 R A4 hr
2 i bm e ith 2, AN T P HERA E B R TS AR A R PAPP-AFRIK
(00171 AR HELA BAAMLL , AU L s

AR RS U B2 AN B 2R AL S B R e, TLANTHRAIRE i , 3FR T/ CAE ) J7 Ui
AT bR, R 1 IS SR I HERA S
[0018] AT R HI G e B SR AT - 1A U T 1k R BUE R 43 A T fl B L AR — PR HL
PR, TE /5 FE AR B, ml A I LA A TR AR AR 10 ng/mLAYEARAI R E A A, A AT
RIS T e A, 157 PRI R R Bk 25 2R
[0019] 2% BH A % ) 0 3% 2 M B AR 51 NPAPP-ARIAG T e, 45 4 5 YA T4 , SEBLPAPP-A
BN A S BN 5 DAl P 4R A3E 17 AR KR (SR

[t &35 RA
[0020] &1 AR B 28t 58 A PAPP-A T % JE TR 4846 1 45 M s 2
B BRI s LA AR 2 R0 3 s 3L L 5 4 TR K 4R 5 R 2R 5 6. T 285 7 AR

BREHEST

[0021] "I [ &5 & H AR SE T 5106 A R B 3 — 20 VR R , N A R AR, DA SR & N T
D7 AR AR AU AN G302 B T G2 (R ER AR, AHANAE SRty A B R PR 7 o

[0022]  sijatsll

PAPP-AZ 't b 38 R M il 4R 2% 1) 1) 4% -

(D) IEFER bR 1E B A 1 ] %

BRO. ImL 10%3% Y6HER , 15000 rpmE 0 15738, YTiE¥) 150 mM pH 6.5 MESZE ik i
RPN 1%, A B DN N2 mg/mLI Bk Vi (BDC) , VR A1, BI04 5
mg/mLIN—F2 FEBEIEE W i (NHS) L VR 2J s Z iR T & 2040 815515000 rpmES 01558, PLIEY)
F150 mM pH6.5 MESZEMRIEffE - 16 SV Ja B 2 C skl 75 4B, 3540 W& 73 S INO . 2mg
PAPP—A R b B HUAR R0 . Img2 MR L VR &) J5 B IR A B2/, 15000 rpm S 0 154y
B UTHEMD A 30 mMZBE % ANO . 5% B (A 1 Tri s—HC1 (20 mM,pH 8.0) & ¥ , i 75 4 HUG i
R A SR L/INEE 15000 rpmZS 01543 B, ULTE ORI AEME 15 , 2~8 C1R-4F
[0023]  (2) 5 AW Filab 2

W RE S P ORI 4 B 5, B TR <20%[50 C LSS, T4 12 hJ5T-20~30°C
BEEMAELE IR B S L% Triton X-100,0.4%BSA,0.5%#PEG 6000,0.02%K & i A
ZL4H,0.03M pH 8.0 IPBSZEM -
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[0024] (3 Frid F i il 4%

W36 FUERAR 1E 1 PAPP—ABE 5 [ HUAA R0 6 SR AR 10 1D 23 A ZR 49 Sl 4 109 1 96/ 75 ¢
L b e A B VRS R AT b0 #A L 8 N4 ul/ emo BT IAARIC B ERR S 0 . 5% R
E A, 5% R, 0. 5%(1 Tween—20, 0. 3%[¥IPEG20000,0. 03%¥Proclin300,0.05M.pH 8.0
Tris—HCLGE MR o 4 il & I IO b 10 3 B TR JE <20%950 CHIMEFE , T-45:24 h)J5F20~30C
EEMRAT
[0025] (&) £ LA ) 4%

53 5K 5 —PAPP—A B 0 [ A4 AN G U35 AN R AR A 22 PR T B 1.5 mg/
mL , #4PAPP—A B b B AR B4 IR (3) L RIRE INZR , 4 S P Al s ik ms B4 (D I
(1) 45 2% , BT iR PAPP—A SR v [ HUAA Al e 0o AR PR 1Y S 42 A &34 80 . 1511 /mm,
r W 28 A 5 48 2 1) B Amm , 1 5 <<20%50 C I HEFE, T4 72 )5 T20~30 CE IR, & Hl
[0026]  (5) 75 JEAR b MR AH T4 122 0 280 DU A5 o 28 b LA A TS AR K 40045 2140 AR
PR EE RN EI A4 mmTE AR AR 4%

[0027]  sgiafs]2

TSI T R E R I A A U R AH OS B 1A (PAPP-A) R S

(1) Frife 22 22 i

H4PAPP—A J5 FH B 2k M 2 L /i 5% 1000 ng/mL.500 ng/mL.100 ng/mL.50 ng/mL.30
ng/mL.10ng/mL.0 ng/mL, FH[A—HEREA], 01 E 6% « DURTIIZL (THD) | B4 4k
(CHD) B2 G5 B AR AN AR FR , PAPP-AZ: 28 (it Kk B2y AR , 37 5 1 I 980 & Rcbe i i
2 K hn it 5 B R B A S BI1DE o
[0028] (2 K& A I RG DU -

MRS P B R 2%, AR TR S 5, P sOR I 4%, 5 938, BX100 wLAEAS N
NINEEFLHR, 2 30 8 G RO 1593 8T o 8 1 DS - d N 58 S IS, K I R 4 N U =
1, gy S G S B E B st B AR A A TR PAPP-AR IR S
[0029]  (3) 5B IR UEURAHIC A AR IR TG (R A2 R 0320 R R A MELE %

[0030]  Sjiffs3

HZHRE L, — Pt SR IIPAPP-AR S JE T4k, Bk i S il 4 sk e
PVCIRAR 7 , AR (I PCVIREAR 7_E AR IR Ve AT RE A L BRI SR 2 A IS (I 7K %4 , I SAR () s 10 2
2N I SR R A ot 2R LAH A2 S B o B0 4 R S AN BIT SR (R A 10 SR 280 42 5 Pk PR 7K AR A MBI IR () 4,
BE N3 AEEE s iR AR 1032 B R AT ¢ S IR AR 10 KT PAPP—A B bl [ AR RN 8 Al IR bR 10 1) 5%
IR s Pk Ao S b 3 W6 I 285 M B 45 26 , 6 T 285 1 5 15 28 6 1A) B 4~8  mm, T iR 46 1285
B 5 Ik 5 G TUERAR T [ PAPP—A R 5 [ $0 44 Ak T AN [R] R A () 55— BIPAPP-A 5 3 B 11
1, Frid 5 2k 6 A A R S IR AR AR A S BB F & Pk
[0031] SR FHAS & BH B 4R 4% 5 21 IR R AH 20 2 1 AR DX 80 4 5 O 491 L 75 5 AR 1R 4T A
I, P52 25 B R, AE AR ARG TTE A (10~1000 ng/mL) , B AR A DS ER*>0. 95
(y=0.973x+0.287) ,

[0032]  H i _FPAPP-AMRS IUAA & A I e A 36 B FH T4tk 50 I i) 80 9 92 325
(RIA) EFEE S5 (BL1ISA) VK22 K6 (CLLAY , V8 18 4 B Aoy HRdAe I B A+ 45 S 1
S S DU o A I ik PAPP— ARG U7 7E 1 R SRS I PAPP—ATH) [H] B SR8 K K 4 e A4
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I 18] , JAg s A 36 2 A5 FH e SRAR KT 8, BE T A5 W PR A== R4
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