Japan Soci ety of Cbstetrics and Gynecol ogy

HAER B AFHEEMEE  Acta OBST GYNAEC JPN Vol. 53, No. 9, pp.16507—1517, 2001 (EEG13, 9 f)

& K O#

AFP Z# REZ 9

AR R B P PR 7E R TR A G - AR TEE PR A

fiE — BB

Clinical Application of Serum Alpha-fetoprotein Microheterogeneity

Seiichiro FuymMoto

Department of Obstetrics and Gynecology, Hokkaido University Graduate School of Medicine, Sapporo

Key words : Alpha -fetoprotein * AFP L3 + Lens culinaris agglutinin * Trisomy 21 - Prenatal screening

iU ®IC

Alpha-fetoprotein (AFP) %, al-7'12 7" ¥ #U#
kB S N B RGBT R FVELT, T id R 7,
B DT I VB H %D, F72NKinh 5232
FHOT I JBRIZ, TANSTIF UGN E 1
AL TW3B", AFP O Hf %% 13 19634F 0 Tatari-
nov, Abelev IZ& B HDNBMHREME V) Z LI
%o TWA25 AFP OFiEII1969F £ Tld7ihd
PEHLTBLT, MEDIHEERFZIIBITS
Nishi”{Z & % AFP DR &, Z D LA Wil Dk
BIDRH R E WD T &% B, 1969461 K%
2B WT AFP 23 8 S 7= 1%, AFP OAL2EY A &
DFH, PEEIRN D B VIZBERRIZOWT, £ D
HWEVBINTWS, Thbh, AFPIEE MERO
BREER OB ICB N CTAEMICEESNSE 2
L, F/AFPET LT I Y OREDHP YR Z
5 D regulation DB L 1, AFP 2RI
BOWTETVT I URREHHE L TEELTYS
T REME, & 52 AFP 2% dH 5 WIZIE R OFEEIZH
L CHRIBIHIEH 2 b o T B0 M2 EAURIE
ENnz, L2ALERINSORBIIEDORFIZ
o ThH, WK AFP &R AFP & 13 LB
XA L E STz,

ChETOAFP
AFP @ #l] % 1319704F ¥ T 1Z Ouchterlony % %
Mancini #:7: EOERXK A IVNIEBERIBIZ & - TIT

bIvTwiz23%, 197148, 2 bifkik % M v % radioim-
munoassay 2%t {f: 38 K %% @ Nishi and Hirai” {2 X
DHEL SN DI R, AFP i3 thd o e~
LD, AFP DR ERPRKE LTS
¢ & 72 - 72. Radioimmunoassay @ &\ R JE 1,
AFP 28 A BT ISR RIS 33
BEVHIREKDE Z ZRARMIIS A2 T
), AFPZIEF R A M HIREIZFET S
CEBWHLENE R ST, O, 213D Nishi and
Hirai”{Z £ 1) AFP ® radioimmunoassay 3 #) ] ®
2HREN S, A EHVWEY Y ML v FHEIC
BRI, X5ICRELH L TBAAL  BRBH
ENTwWhb, ZLTEOIHH#PIZ, T4t DR
AFHHIBRIZ B W TIRHMHIC D> T b (K 1),
AFP 3 RIS KBIZEA SN SL D, AR
3 ZOFEEPABIETL, @ERATRIZEA
EROONLL kD, —~FT7NV7 I ryopAdidkh
WosgEs &b, ZLTHABDRACBML,
WAT—ElxffkD. AFP LT V7 I VO E
THRI 7225, SRS O 2 DD fId 5%
BIAFICHkTR2EEZ 0N, BENIZLELD
BRI S TwaY, 773 vid %
boTWhRWA, AFPI32R2FHO7 I JBICT
ARG X AEGTRHE LA L Tw DY,

AFP ([CH 1T 988
A ORI BOTHNO BEEN 2 KR U X
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1 BRSBTS AFP

1508
pAMHA 1
Bam Ht -~ 1 590
f Met Arg --oooooeeies Val Ter
|-GGATCCG ATG{ AGA o p— ﬁ‘*
Xho'l Human AFP Xho 1
pAMHA 3
-4 112 Bam HI -1 590
Met - Pro Arg Val 1 Met Arg oo Val Ter
ATG - CCC AGAGTC|CCG GATCCG ATG [AGA ,,,,,,,,,,,,,,,,,,,,, pr—.

Xho | Rat AFP

A Amp'

2 pAMHA 15 U pAMHA 3® ¥ 3% (Yamamoto R. et
al. Life Sciences 1990)

7D, #HE D Yamamoto et al.¥ V2 X 5 re-
combinant AFP O EAEERTH -7, K21k b

AFP cDNA Z R 7 ¥ —IZHARAATEL DTH
% 7%, 198341213 H 7z b AFP cDNA 13 N K
YT FNRTF FERE D 72T, BIHTS T A3
F pAMHA 1% Hl W CTRERE & TR s L 72 EBRC
BHERARAEZMAZ LB TE d iz, 22 TYY
FNRTFFIZT v MO S D% T pAMHA 3
ZERT 5L, KW S CIERIBWTR b
recombinant AFP D33, K€D& HE Ok
WK $TH LT

B L 728 b recombinant AFP & & b+ iRl
¥k D AFP %, SDS PAGE & Ouchterlony -
RIEMHIEIC XY, ThoopTREPENLE 2
gy s L, PUEMEICE L Tide b recombinant
AFP & & MF# e H1k @ AFP @ 2 >0 AFP i
564l fusion LCTBY, SN —ofuEd%E
HLTwBZEPMERINL(KS, ). L2y
T RIZBWVTE b recombinant AFP 254 /8 &
WIEDBHLNERY (KB, ), TOHBEL
T, BB AW & ® & 5 72 glycosylation
process x b DO LR OLNTEBY, TDkzpe
b M BEHE AFP & & b recombinant AFP (28 W
T, & b RERE AFP @ 8% 8 4% complex and
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B3 J :recombinant AFP @ SDS-PAGE 12 X % 4047

(Yamamoto R. et al. Life Sciences 1990)

A ; Hepatoma AFP(1.5u¢g), B ; recombinant AFP
(15ug), M ; ¥4 X< — 7% — myosin ( M.W.
200,000), B-galactosidase (M.W. 116,000), phospho-
rylase b(M.W. 92,000), bovine serum albumin (M.W.
66,000), ovalbumin(M.W. 45,000)

41 © Ouchterlony — 5 % 9% $L L #: 12 X 5 recombi-
nant AFP D534t

A ; Hepatoma AFP(1.5ug), B ; recombinant AFP
(1.5ug), C s affinity-purified horse anti-human hepa-
toma AFP(20u g)

1)

NeusAco| = [6Gal 8 1} [sGlcNAC 8 1 pMana 1]

A

1509

branched # 4 7, ¥ | recombinant AFP %% high-
mannose ¥ 4 7 &\ ) X9 %, BAKIEWIE G D%
VB L -oTEzwhrEEZ O,

¥72, v FAFP Z KW EBEREIC X D AT
LEBIIZB VT, 1M END recombinant AFP
T estradiol-binding assay % 17 9 &, B I} recom-
binant AFP Tl authentic AFP {IZHA H LA T X |
Oy BRI T VB A, KB E recombi-
nant AFP TIX T A a7 v & O GREF I
KFLTWw, ZoHHOOESE LT, KA
EFFEHC BV TREBLIT 5 AFP OO E W25, Z
NEND AFP DERED % & % » CTHN 2 B
AEA A (WA

CNOHDFERR I D, BEEAHEIIHT 2588
DEIVEDIRB I 7225, K4 ITHESh TV
—HRD AFP OREREE Z R T, S MO TR A
IR H U 7R SRS & W IR B, 4F1c8ML
75 R E O O SRR C B IS N A53R &
N5, BILKBON-TEF LIV A¥3I 27
T—AN al—=6#ELE, MA4D2)RU3)DY
A T7DLDTH 72,

“Man g 11— [4GloNAc 8 1] = [sGleNAC

lNeuSAc2| nd I6Gal B 1]’" l4GlcNAc B1 }‘" |2Man o ll 7

2)

|

h\IeuSAcz} g |6Gal B 1|—’ I4GlcNAc B 1]‘" I2Man a 1' N

NeusAc2] — [6Gal 8 1> 4GlcNAC 8 1> pMana 1]

3)

J6Gal 8 1~ [GIeNAC 8 1 pMana 1]

6
®Man 11— [GIcNAC 1| — [sGleNAC

| |

4

6
®Man 8 1~ UGIcNAC B 1] = [sGleNAc

NeusAc2| = [6Gal 8 1 [iG1eNAC 8 1 pMana1]

M4 AFP OCKMBE SR E

Fuc, Fucose 5 GlcNAc, N-acetylglucosamine ; Man, mannose ; Gal, galactose ;

NeuAc, N-acetylneuraminic acid
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AFP L 7 F I ER A ENE

PEHOBOOMIMBEE LT, AV
Taketaetal "IC & D sz L 7 F v AN
BRIKEECTH 7. COHFEORITHEMOY
YTV EFRCKE L, Zh50@uar NI
Bo & LMRATELZETHAS. HAIZZDE
SUkENE & AV CWILR i A A E ORI &
0, 19954F LISk o i AFHEUISC BT % AFP OFfIK
IS 22 DT & 2. —J, WEMEIR
CBOTRFHBEDOA 7 ) —= v FIZBIF A K
BRKBEOFREIRD N, RfESFy b L
T btEINhTws, 2oRBITFVORIZEE
NBVL7F L AFP OKMARROMEIC X 4T
LKENWEDAZ KT LD THD. ThbbHE
TERWON-TEF VTN IHI 27— AR
HAELTWAHHEHIE, LCATRbBbL Y AH LY

JIHE LiRkBN DL B 72D, TD¥ A4
TOREH A DD AFP IXH F VBB L WS, BT
KEON-TEFIVITN I 73— A0
ALTORVHEIZLCA LHEALEWD, 20
PESHEZ D AFP I L Y #H S BE)T 5, L7223 T
CDAFP L 7 F BB E R KRB LE L H S

Case ConA
No. } c2 c.1

1 Hepatocellular ca.
2 Ga. Hep. Ca.
3 Ga. Hep. Ca.
4 Ov. Hep. Ca.
5 Em. Hep. Ca.

6 Em. Hep. Ca.

H o Iak53%4 9 %

LT XD, AFP EANEFEAARRE, IR FNEE
E D AFP e O BH B 5\ I IEH A R
WA S5 5N MFICBWT, aryhFn Y v
A(ConA)R L ¥ XH L7 F ¥ (LCA), HRILEREEH
WA <XV 25 2 (E-PHA), BRUHT M A
VHIML 2 F v (allo A) D AR OV 7 F UK
TAHRMOGWOEEZIEL, oo E
MEMICH ST B ENTREE %o 7.

AFP FEEMIEERR AFP FE8H

FE % OJgEHIIE L7 R Y, T%bD

oI - FEAREHKRD AFP O L 7 F VS
e, FHREoZThE LS 5L, Theho
WG 2 K 0 A L A5 TR L~ 53 1E 5 2 AR U2 350
T, OGS LTI~ MLE D, €
NENDOEEZHE SNz bai oMz b o
MBS N0 e R S -, T4 b b
—lEEH D AFP O L 7 F UHEATEIEDL, &
R DL L, WoONLEREZRDD I LIRS
h7-(K5).

F 7 BT PR ON SR O ok AFP & w7z
e, BEISHIE L 7290 3¢ 206 55 H ok AFP (250

LCA E-PHA alloA

B Pspe PapzPy A3 A2 A1
[ (] [ I M T

t
0 0 0 0 Als

X5 HFRBEHE B O ARG SR AFP @ L 7 F ¥ # & M O B (Yamamoto R. et al.

Tumor Biology 1999)

Hepatocellular ca., WHINSRE 5 Ga. Hep. Ca., EFEM: B IFRENIE 5 Ov. Hep Ca., JPH
HFRRRRSE 5 Em. Hep. Ca., T ERIBITFREBRAE 5 Con A, concanavalin A ; LCA, Lens cu-
linaris agglutinin ; E-PHA, erythroagglutinating phytohemaglutinin of Phaselus vul-
garis 5 allo A, Allomyrina dichotoma lectin
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Case ConA LCA E-PHA allo A

No. @ ¢ . B v, PsPe PIRZPY a3 A2 A1
' [ R I I R S A

7 Vag.YST

8 Ov.YS.T

9 Ov.YST

10 Ov.YS.T.

11 Ov.YS.T

t 1 ' $ i !
[ 0 0 P3l 0 . Als

X6 BEHEFENEE Ok AFP O L 7 F  #5M ©O ¥ (Yamamoto R. et al. Tumor Biol-
ogy 1999)
Vag. Y.S.T., IEEZEINMFNELS 5 Ov. Y.S.T., JU LIS 1 3 T/ 555

BHEO D LB L, TLALEZREDL LCA Densitometric tracing
o 72 (14 6). BR B EENRHS M & Sz 0, I '
HEVIIIRHE L, B LBEER - TYH, N fotal
—FEO N MR ORI LM Xyl sh trisomy 21
AFP OBEGHAS, 12T —~DL 7 F VG ERL

TWab, TFERBRHE O FE A & L THIBL® meta-

plasia & 5% 1 transdifferentiation 72 &A% 2 5 100 600 800
NTWBHDITH L, SN BN O 76 4 Hk

E LT ERENREL LR TVREZ LT

WHFFELEVWZ EARE N,

PERAEIIBT 2080, HEOHBRERENT unaffected
HY, WEOTRE - e - BT X D BHIE L < presnaney
BALTHZEDBHONTWED, ZHZ k&40
OFA DO EEZ T DD L, TN 200 600 800

SO AFP BEANESS 25\ TIE, AFP ORI BT l
LREMEALD AR RN TH 5720, BHMEH
O)AFP%\’FE'@‘%»& lbﬁﬁﬁﬁi&%& lnn:,a’b o _
THB& 2% k%X- %ﬂé i 7z, AP E D ET{’TI A — % — 2 X % % # (Yamamoto R. et al. Clinica
DBHITEINALEZ LOZ WIIHEFEELRHZIIBW Chimica Acta 2001)
T, WIRBK LB DOHEOHFEEZMNS D ZTHHT
hHLEbNIS,
MR 7z, NG W RFREALRR I I - ok - RHARImTE %
BREGaHEREIELS AFP MLeroLsFr2#HCT, L2 F v BRMESK
B RELZ L OBREOMELET D AFPIZH L Bz LT, ToRRE2EMICHE L
T, AV 7+—aFarey e, Witz 72970 ek 2, 21trisomy B LTI 71
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N & 912 AFP L35 Wi b id Bt 2 25 LU, RHRILTG
o AFP L3 Wi b 2 M 3 2% & & 2% W21tri-
somy DHBIZBWTHWD THRITH S Z &5
Lz oiz,

C O AFPL3sHi & LTH S5 AFP I, X4
VR LSO TIE 2) D7 2 ¥ VAL AFP 12
MU L, 2D %L 7O AFP AL o s VR
THASH, FEHITEROFEE & KT 5 2
EBHSNTWD, FEREES oA
7 2 ¥ At AFP |2 bisecting N-acetylglucosamine
%3O AFP, Tb b L2 AFP 234 b b
ZEBHMBENTWD(K4-3)). chbsp7avn
At AFP 73W, -3 72 AFP L2, L3753 % “F K K OF
BERIME 2 WCllEd 5 &, B E21trisomy T
T E OB AHEATET A LW S0
Teo 7z (K8). F 72K 5 RHRILF~DBELTAS,
IS 7 32V NWVAL AFP TIEREFT, 2O¥ 4L 70
AFP IR D BB O T L Vv &L
7.

BEARIILTE O AFP L343 bk O Pl 5€ 2%, B W2 1tri-
somy DRI EDREOHFHEZ o0 %, i
D BRHRIMLE~ — & — 9 % H AFP - hCG f (hu-

man chorionic gonadotropin, Bsubunit) - uE3 (un-

0 0]
o

(@)
o
T

BN
(@
T

N
o
T

AFP L3 (%) in maternal serum

(@)

0 20 40 60 80
AFP L3 (%) in amniotic fluid

K8 Yk BHKIMY & OMICHIT S AFP L3Skt
DM (Yamamoto R. et al. Human Reproduction
2001)
® : J521tisomy, O @ EHHAENE

HERIES3 % 9 5

conjugated estriol) ® MoM i & ROC Hi# % H
TR L Zhs 4ok~ — 7 —oh
TlX AFP L3431l bk AUC 2% b K& &, I1R21
trisomy HEBI2201, FHEEMIEG 22761 T OMET
b oA, MWD 3FEDRRMGE~ — 4 — & i U
NTWBIEPHLIEL-72(K9).
KIZ21trisomy DA O R W R A BLEIEIC B LT
%72y VAL AFP OBALZ REF L 72, FKE
AT TR LA 7 BRI O 3@ 45 5 Tld, AFP
L2, L35 W] He 13 0k 5 4 B dam A L2 JE 8 Ui M 18tri-
somy Tld, M 21trisomy [FEA FIZEEZ R
CEHBHOMNE %572 (10). LA LFIKAFPL2,
L343 W] Le 13 i Je 18trisomy T3 A E & Z1Lid & 5
9, BRIV 812, BGI847 XXY 251F 5 o ik st
MIHBELABRIKEZRL T2 (K1), Ch
HOKENE 7 I ¥ VAL AFP 250FIREE SIS b 2
WEALT A EBHMLNT WA, FER TR
HBDOBENI L BB EZTEVEIL, RO
TRTHGEIRI6ETTH O — @ WBICBE L T b
72D, EPIBPIEFEIL R B-TBY, ¥
DEIHRA N VI —IZBWT, KEER
THRRPEL 2O 5HS HITHERMK LS L

1.0 et

Sensitivity
o O
o

©
~

©
N

0.0 '
00 02 04 06 08 1.0

1-Specificiy

X9 AFP L3, MoM AFP, MoM hCGfS, MoM uE3®
ROC #i # 12 & % ¥ & (Yamamoto R. et al. Human
Reproduction 2001)

@ : percentage of AFP L3, O : MoM AFP, A : MoM
hCGB, [ MoM uE3
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2001%E 9 A KRR 1513
%k
5 - TR x  p<005 65 - " ok %k p<0.005
2(5) : (o] kP <0.0001 60 - 8 *dk p<0.0001
o 513 g %] g8 ©
2 w0 o © ° ? 50 o O
Y 35 1 -o o § 7 g
& 30 o O a 40 7 le)
< 25 - 8 < 35 7 o o)
%)
2 20 A L 30 - —-© O
15 - 25 A
10 20 Qo
: P Do S N
@/\ slw @rs §'n */ X ‘\/\ N o $ At\, @A‘Q (6\ N o & O
SELELEE Q—\— N °@+ “o SESESE SeFo 5052 o &
PN v AR R Ry
~N N
Karyotype Karyotype
BI10 M geta AR E RSB 5 B RITE AFP L2, I BE W et R B 9E 12 BT B K AFP L2, L35
L3275 [l D M i Lk OB ET

—, WOl (Mann-Whitney U-test)

I

10l (Mann-Whitney U-test)

60

40
~~
%
g
(ep)]
|

0, B @

& 20 | A AR . AFP L3 (%) =-0.31 x w +35.5
< o ° ¢ :o" :°

O 1 1 1 L 3

5 10 15 20 25 30

Gestational week

BJ12  BRAR MGG AFP L3O 4 4 O #E B 12 & 5 25 {k (Yamamoto R. et al. Human Repro-

duction 2001)

FERIZIE R I D50/85— X v 7 £ WV k FR,

@ : i 21trisomy, O : ILFAEIR

TR LT LEYRDH 5,

BHRILE 7 2 ¥ VAE AFP 70l EE D HIE 25, gl
21trisomy 72 EDOMMICHR TH 5 2 & AW 5
ERoTh, TIT2O0MBEELMBILE. £
I BRILTE 7 2 ¥ v {b AFP 43 Wil 25, AFP -
hCG % £ L MR ICIFROBMICE VBT 52

&, TLTHEKKGOHMESIZLY, Koy
TNVORENPHETHDZ EThH-7. 1212
A DM L 7222761 0 155 WE b A o BEAK L3
AFP L35 Wi kb % /89743, DR O AL, Mgk
FEMIZE SV T 5 AR SR,
COMBEOMRD D, L7 F v BRI
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K13 PLAFPE ) 7 u—F Uik YS8E L 7 F v
LCA & @ 8 4 I & (Wako Pure Chemical Industries
Ltd., 1999)

kT, ke L 2TV EOBEAILER
RU7, &Yfiifd - 23 7% Liquid-phase Binding
Assay ¥ v FERP 1999 g s s,
1312 AFP @ 3 # i OFiE R EIE &, IS
5% 7u—FVHifkERT. T 2T AFP O
W7 3A—ADPEETIE, ThANRV VAT LT
Y, ThbBLLCA LEEL, FDOZ LASAFP L HL
AFP € J 7 0 —F Witk YS8& D& % BlE§
LIl Tbh, Y8k L 7 F v DA RIG
2 FH U CRHRILTS AFP L3l 2523 5 2 &
T, BHRIEHANOBRE K- 72,

L% BB I1E b D DRI % b D YShhufk
HHEA L7z Complex 1&, YSHHURDIZNIZS 5
I8 ODHMIE b D YSSHUAD A L, &RF3
OB Z H D Complex 2AF1ET % (X14).
MBI FNRZFN AFPL3E AFPLUCHI YT 5 B
DTHHA, INOOREHELSRERBEELOE
WD ETHENOENILY, B F I HA
SAEHCTHE L, H &AW POD D&
NIREEMZ, 2HBEORBEESAROEILEE %
HWESTHZ & T, AFPL3THL 213 D5 & [l
2, MBEOARDS AFPREZNETAZ LT
Bl s, MO Z = M8y — b, AFP
L33 #80% CTHHZ LR L TWV5,

Liquid-phase Binding Assay #: 2 JH\C, IEYe
AR ORE R S 72 1 AL R iR A\ 2,054 O B
KIS AFP L3 Wi bk 2 4k H S &2 72 v b

ol
3
3
E
]
£3
-4
8
o
g
2
=2
3
&
P
£
2
T

Complex 2

14 Liquid-phase Binding Assay {2 & % AFP L3
53 O 5E (Wako Pure Chemical Industries Ltd.,
1999)

L, #iRH & opyfis o B ERZ K72,
CHIZE Y IFIROKREIC X D WHRT % AFP L34
W%, MoM ZHWTHET A LW REE %

D, FREHD, LT B ERKEE
ZAVTBRE TR FEOEME S 2 5 #2508 &
EF o TR, AE1E2,00060 % 8 2 A xR 5]
X BB RE & % o 72,

Liquid-phase Binding Assay 12 X % Il & T,
Ji& W2 21trisomy & IEH EURG A O BEK LG AFP L3
43Ttk MoM T, M B21trisomy Tid AFP L3
S L MoM D Ui 1X 1.7, #EPHIX1.1~2.1°T,
EEITREANOMME IC I LA B(p<
0.00001) IZFfEZ /R LT Wi,

Vb, IR kR EREIC B 5 AFP O %
SR B E, HBR21H % v id18trisomy K OHE IR
47 XXY 7% EoILiE F 7213 F K0 54 H Mz AFP
OFEFIC, SFIELRIFEBAONL I LS
el o TERD, L THEA M AFHEIRE
o THRDBEELZ LI, KIE21trisomy (28
7% AFP12& L3, § % b b BRI 7 2 ¥ vk
AFP W ORFEREMETH S, COHEELT
F—F— X T TRRE RV, 2ltrisomy JE 2
OIS BT 27 a2 ¥ Vb AFP EAOEEME, £
DB EREDOTLHE L HE 2 BN 5. Liquid-
phase Binding Assay {2 & % AFP L375 i 1t @
L, CORBOBRIEHEZBDODTHERZDDL
L, Coleetal. ® hCG HE8H variant O g & &
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K15 R HICBIT S AFP OS5 B O

IS, FoHRoBKLE~r—H—L LTEEL
A35b0LEZHN5,

BEERICAIC BT 5 AFP DRE

AFP OFi7- % 20tk & R MiF & LT, I
WZHHL$ 5 AFP O PCR EW R MR L 72, T4
AFP D385 - IR - WINORE, H2V KT
WAL RIT TR B2 B LT & 7225, PEiE
HMOPEBRHNO AFPRIES LA L TL A LD
RIS TWVS,
SOEDHNICHR S, BKIGHO M TIE, 254
BIADIZEALESENZVIDEIITELLNT
X/2AFP L WHOMEAED, SO XHIZHH
BHANCH YA TASL E ST &F 28 LWEHFEIG
AN A Z TL 5. IE, KEINO AFP
WELAHZXY FY 4 FCHEICHNLZZ ENRTE
LRI F v PSS RIBRICHV S,
7= AFP L3731}t o 3 2> A3 Ml g o Nl 55~ —
A=t L TRB#ERZED N2 M TH

BT MOBERAETHDL VR, BAE, 5
BOBCOHL 2OHEICH S, L THIEIENRD
NS REEAE D, B2k 5 BRI~ e
ZRL, BRLTWLFETH A,

¥&ED
—~ A~ ANOBFOREEZEEHZIZEHbIS
CERL, HVoF FICEMBRL, HHEEH
DTHYOEDOHPTEMNIELET L AN LK
REZEDREBIIRD., TOERT, —~ AN~ ADOBE

AR 1515

BEdDThBFRETHD, $72, BLEOEKA
TELBRIBELTITE LT Y oicid iz, &
HORKIZHTBY, BECHKIHELZ L OW
DWERLTLATVS., 2LT, bl ilaE
RTWE & BHERBT B 2 &AL ITEIR
WD %5 2T Nb, JEBEEESH 5 IR IS H
O Translational Research %8 T % 25,
IR IR 2 BT 58 )i, &I
MEHLAEHAHERLRIFNIEER S % v Human
Medicine D KYJ % Jim& vz 5,

BEAEZ BT, BREIC X 2 R 0568 7%
CLTHBEZOBEOEMEZVWED VRS,
TV LZHRT, FLOEZZBL2E,
EEMATHLEZNS Z L3 A OWTELREL
LTI b kEICESHITLZTHAS.
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Abstract

Rat alpha-fetoprotein (AFP) cDNA spanning the complete coding region was cloned and expressed in Es-
cherichia coli as well as in yeast, in 1988. The recombinant AFPs (rAFPs) were purified and characterized.
The yeast rAFP was found to be indistinguishable from authentic AFP in the Ouchterlony immunodiffusion
test, radioimmunoassay and estradiol-binding assay while E. coli rAFP was less reactive in these tests. The
explanation for the difference in the properties of AFPs might be that yeast cells produced mature AFP by
processing the signal peptide properly but E. coli rAFP lacked the N-terminal 53 amino acid residues of
preAFP, and/or the characteristics of the transformed cell regarding the carbohydrate chain synthesis
were reflected.

In the past, human serum AFP is considered to be only one of the most reliable tumor marker of the yolk
sac tumor and hepatocellular carcinoma in a Gynecologic field, which can be used to monitor the effective-
ness of therapy and to detect recurrences. It is well known that the carbohydrate chain synthesis inside a
cell gets catalyzed by a set of glycosyltransferase, and those enzymes are considered to be cell type-
specific.

We have focused on the heterogeneity in carbohydrate chain of AFP, and demonstrated that a AFP pro-
ducing tumor having similar histologic characteristics and originating from different organs or tissues
could be distinguished in carbohydrate chain heterogeneity of AFP. Furthermore, in an Obstetric field, we
have determined the percentage of AFP variants that react with lectins as a way to find out whether the
analysis of the carbohydrate chain microheterogeneities of maternal serum or amniotic fluid AFP could be
useful for prenatal screening of fetal chromosomal abnormalities.

With receiver operating characteristics (ROC) analyses using 22 trisomy 21-affected pregnancies and 227
unaffected pregnancies, the percentage of AFP L3 in maternal serum was revealed to exist a greater area
under the curve than those of MoM AFP and MoM uE3, and it was revealed to have a tendency of larger
area than that of MoM hCG. Therefore, this potentially valuable marker with the use of an automatic ana-
lyzer for measuring AFP L3 was tested. It is revealed that the analysis of the carbohydrate chain microhet-
erogeneities of maternal serum AFP by an automatic analyzer is extremely useful for prenatal trisomy 21
screening.
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