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75 Y= WIEBEEEDOR R D jagged] EnTEE DFE &
B R B D A ET

SIRKFRFREZ AN AR EREN FEYMES T#EF
(B 4 . IREEEE )
(EfE BN ZH5dR)

= ® K &

T V- VEEE (Alagille syndrome, AGS) IXEHEBAEERERNT L 2KET, IF, G R, 51, BEHICS
TARERSEYMETS. BEMICITHSGENCGEASNFNEEORSIL, P LIMOIEHEME) bDITAGS LR
Wisha, 5E, AGSDEMLBEFH NotchZRED ¥ K22 —FT2 L |+ jagred EFTHH 2 EFP LM ENT:
COMEDHMIZAGS DRRICBV Clagged IEETFREXFAEL, FTORKRUNEMIFATLILTH S, HmEId209F 0L
BT, AGSIIXABAMIFEZICLZFALTRHELL. JORBEDHRMEMA 5 EHSTFDNAZIMM L, jagged]l RIZTFD
FTRTOLY V% PCRETHEIEL, SSCPETRFIREE A7) —= > F L7z, SSCP TR SNz BH/ Y Fg ik
EFREETHENL, ChETIEREDLWERTH 5 2556insGTGC % FE L. COBERIZL ) BKGI Fradl,
EidgT I TLABRERL . RRBITOKE, BEEORHE L CARMORREZE L. B IZIFREASE, £
WAl e e, SERIMER, ISBUNIER, BMEARLEF L, BENIC AGSEBWTRTS » 2. BHRITTERE & 5
BEH, RS OBETRAEE, BRRBICESMNEREEO 00, BIZTFEREETICL DD L TIHHEL KL 129,
FRARBICIZAGS b BT s b o lz, TOFRATIIILEMBEEIMR N EZZ SN TW A FHREREIHETH - 1.

Key words Alagille syndrome, jagged1, Notchl, JAGL

7 7 ¥ — ViEMEEE (Alagille syndrome, AGS) &, 70,000-
100,000 =7 b 1OFEFECRET 2 LB T W REST, IF
MBI, MBROERE T 2135858, SRoOBRY,
B ER S EER L LT, Alagille 52125 - T 1969
FIZMDTEFSNL, 0%, Watsonb?, Rielybdc k3
FAGBE EREDTINA bR, 1987412, AGSIZIEITE®E R
LOLMERRE, FEEE, NHMEE, BRERE5E
BMETHREBESALY. BRMICSHETNTEEI bDEE
S, 3EHAIVIIABMICL IR0 ERET L BT 5.

AGS|Z & BB X E R HEOBIER, NEHOREE
B LTHLMIR B LD S, FOREIIEBRERC
LI 0Rs, BASFBEECLVFREIEL b
ITEIELTECHL. LMEROREIL, AGSDI0 %I
5979 WHEIRFIERS L P2 OSROMEIRELE L,
iz 7 7 O —UBGE, LERRREE, LERBRIEE, K
RFPIEE, KBRGEELREDPROONE. BHRAOREIL,
BREEPRLEL L, AGSOTORIZR LN BP9 Fikhs,
THERCHEERORSIEDONL I LS 5. BEEREL
LT, AERIOBEBREIIEESE L, AGSHBI %I
OLNEENHELHN Y, B LEH TERIFREVE S

FRBFIIA6EZH, FHR4FIANEEH

b, T/, AGSOEEWE, RENRS, RO, IR
B, RIROBEHERL, 2FELTEATFOMNE Y5 2 25
EET 3970, BHEED L WVIIEREDRE OAHEEE 20-
T0% LIMEICI ) —F L TR0 gmae iy ¢ b
T5bDFEMEHT, ZORBFIZOWTOEHBITOHRE L%
V., O, AGSICABET AR L LT, fHAER, FRRT
DRBIELR EOHENH LY. AGSHAEGTHRIL, EHIZL»
TEOTELRY, WREBIWLMEROBEEFICL VEESNR
5. EETH, BEEFASICEo72%, EEEFREIC LY
B ENHFORELEML TV B Y,

CORBIZMBEFDHEET LY, REAGS L, & I3H %k
BRBEEEGEER LA ERBLPLBEIAL TV,
1986 4E 12, MO THmK20pl2 DIIBESIHHE S ND, 1995
FO IR DL 2B OKER, 20p11.2-p12 HTAGS DHAE
WHEEZONRLY, UL, EFOEHIRERICL 22b
59 B B SRR L AR R D A B A ¢
(T%)", Z0%, ZOFBREETHREFORBEFED S
N7219974120da b, Lis™ 22007 V—F12 L » T, Mir
2 Z DEBICHAET 5 BIEF jagged] HAGS DFHIEEETFThH
B EHNHELIIENTS.

Abbreviations . AGS, Alagille syndrome; DSL, Delta/Serrate/Lag-2; EGF, epidermal growth factor; SSCP, single
strand conformational polymorphism; RFLP, restriction fragment length polymorphism; TBE, Tris-boric-acid

EDTA;CR, cystein rich
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4 HOMFETIE AGS DR AIZB T jagged] BIZFEF D
EL, TOMERMOME 2772 #, AR ERAEKR
FREFMER L 7 4 BETFEAMEGEEESICTE
E£ERTHA.

HERBLUFE

I. ¥ ®
MR TEIGE 20 Sk o, IEF W RE 3250g THIAE. HTAERM
ICBIEMRE A RO, TOROHMESLUSERORE - 5%
JEICHIBIE A D o o 12 PR R TR R S hu.
WERMCEREE%Z L, WBXRRIIC TE St DT 25
Brigmmani. 3l&RETbhizlls F—F VIREICTE
T BIIR S ARE & BHF & iz, BRI FFAEMRATSHEIT 8 0, BF
MBS DET ARG S, TS OFFRICIA, Vi,
REMUATH, MRMEZ &2 5 2 2 EMWEREZD,
AGS LB & N7z, 18FIFICIF ISR 4 { BRI k1 % e
7o LIEBEIC ARE. Z O E CIFEZ & S bR 2 fil S iz
D, AEMIRMAER T M:NE C T B2 M 0B L. &
B, R4 CHEEDTEAL L 72728 27 F RIS B R AT b M
725, BUCHRRIE TH -7z, 208, ARSI UK
BHOBIGEE 2 LNLH, FF—2BondWiaLlr. TR
AT B NEHTARER IS L, B EIx LTI IGENT %

BALLH, 204 BICHFA2TREL.

. 7 &

1. &5 T DNAOHIH

XH ORI M % EDTA-2Na 2 HUEEH & L TIRILL, Zh&
) Triton X-100 BEfRZIEIC THASFDNAR K L7z, T4hb
LR (320mM > =3 #EHE, 1% Triton X-100, 5mM MgCls,
10mM Tris-HCI, pH 7.6){Z TARILER % {E ML & &, #L7HEC &
hAmk*xEitBRE2EL. 2otk s 7usy7—-EK
(Sigma, St.Louis, USA) \Z Tk, 7=/ —N-zOouaFRi L
(1: 1) CLE, BEVWTIZ7O0OFRVLAA VT INTLI—)L (24:
D C2EMm L, HEEIczy ) — ik L ) DNA % 5
LA, ZOXI L THSNADNAZ Tris-EDTARREH K
(10mM Tris-HCl, 1mM EDTA-2Na, pH 8.0) {Z{&Ef% L, 260nm i
BT AWOLEENE TILE & K.

2. PCR

BaDTy vy DHIBIZIE, Odab & L31dn 7S
17—fy bRV L. 754 7—IEDNAGHMEEF L
ABI381A (Applied Biosystems, Inc. Foster City, USA) % v
TNR—F YT I IFNEART IV FEDCTEERLE. 7
YEZTRIZHEMR L T55CT—MHHE L7z LT —20CIo A,
WETTELL TS, BREEARImICERLAY T A
NAP-5 (Pharmacia-LKB, Uppsala, Sweden) (238 L-CH#LL 7.

Table 1. Oligonucletotide primers flaking the exons of the human jagged! gene for PCR amplification

Exon Sense primer (5’—3") Antisense primer (5’—3")
1 TCCAATCGGCGGAGTATATTAGAGC AGAGGACGGCTGGGAGGGA
2-1 GCGCTGACCTACCTACCTTCAACCTCA CACGATGCGGTTGCGGTC
2-2 GGGGCAACACCTTCAACCTCA CCAGGCGCGGGTGTGAG
3 AAGGAAGGGGAGTTGGTTTG GAGAAAAGTCCACAGAAGCGATAC
4-1 GGGAAGAAGGCTGCAATGTGAATA CTGGGGCGGCACAACTTATTG
4-2 CCTGTGATGACTACTACTACTGGCTTTGG GACACTAAAAGCAACAGGCACACG
5 GCAGTGTGCTGACACGCCCT AAGAGGCATAGTCACAATAAAGTCAGTTCC
6 AAGGCTAACCTGGAGGTGTGCTG TCCCACCCTGGGTCTCATCC
7 TGGGTTCGCCATCTTCACAGG TCAGCATCACCCAAAAAACTTTAGAGA
8 CATCCCTCTCTGACTGCCATCC ACCTCTCCCCAACGTGGTATCTT
9 TGAATTAAATTGTCAACCCCCTCCTT TTGGTATAAAAATTACAGTCACAGGGATG
10 CTCATGCTCATCCCCATCTCCTT CAGCAAGTCGGCTACCCAAGTTT
11 CACTGTAAATTACCTCTTTAAAATGATGAC GAGCTCTCCTAGTGTCGCACAAATCT
12 TGAAGCCCTGTGTTTGTCCAATAC GAAAAGTAAAGGGAAGCGCGGAGGAG
13 CCCTCCCCCTTTTCGCTGTT AAGTGGGGACAAAAGGAGCAAGT
14 GAATGCCGCATCTGTGGGTG AGGCTGGGGAGCTCTGGTC
15 AGGAGGGAGCCATGAAAACTGC CAACATGACCCATACATCCCAGAG
16 GTGAATGGTCCTGGATCTCGTCTT GCCCCCTCCCACAGAAGACAG
17 GGGGCCACTGGGACTCACAC CCAGGGGCCAACCAGCAGA
18 GATATTTCTCTGGGCCTGGTTCTTG CCGACAGCCCTGGGACAGTT
19 GGCTAAGACCGCTTTCCCTGTT ACGATAGTGGATGAGTGCTGGCTT
20 AGAGTAATGGACTGGGAGGTTGGTAA AGGCATGGAATGAAGCGGTAAAG
21 CATCAGTCCCTAAACTTGAACTCCATT CGCYCACCCCAGAAGACCCAY
22 GGCACAGGCATAACCATTTCATAA GAACTGCGGCAGCCATCAT
23-1 TGGCTGCCGCAGTTCACCT TCTCCTTGTTAAAGGTAAATGTGATGTTC
23-2 AGTGTCGGTCTTCCAGTCTCCAG CAAGCAGACATGGACCACCATTCAAAA
24 TCTCAATCTTACACGTGTGTGGGTTT ATCGAATAATGAGGTGTGAATGGGTC
25 AATTTTGAAGAAAGGCTGCTTTGAGTAT CCTCGACCTGATGGCTTTATTGAA
26-1 TCTTGGAGAGTTAATTGGTTTTGTGC CCTTGATGGGGACCGTGTTG
26-2 GCTGAACCAGATCAAAAACCCCA TTGTCCAGTTTGGGTGTTTTGTCG
26-3 GCGTATACGCTGGTAGACAGAGAAGA GACAGTTTAAAGAACTACAAGCCCTCAGA
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S 5HIZ 20045 I FR L T 260nm 12 B A R E TilkE 4 5
2,1, 10pM & L7,

DNA WFF D#8181213 Saiki 5 212 & 2 PCREEZ V7. &5
FDNA 1 gk $EIDNAL L THEREADM DT T £ 7 — L&
BEE200 UM DEFF XY X ¥ L F I (dATP, dCTP, dGTP,
dTTP) L2 5BMDTag R 25 —¥ (R, B %,
001% ¥ 7 7> % EUHBEM (FRE 10mM Tris-HCL, pH 8.3,
50mM KCl, 1.5mM MgCly) IZimx BB AR K EE50 pl & %2
HEHIMARERELE 3ASMF AN Sigma) ZEEHETL
THEREZRE, Y~V FH 1 75— BTUTFORIE%To
oo Thabh, UTIFOVREROH, 94T30%, 60730
, 2CHOREE30F 1 7 IVITw, RFICT2TIFOM
REIGEfT o7,

HIE L 7-DNAKTH &, #iBE01%LLB L) ICFFIL
TR FEMALI%THFI—RF L EAWTIKEIL, 8.
MEBBEBECHARESHEALL #E~—F—LLTAx—S
— 34— -0— - dsDNA v—%— - ¥ v } (Gen Sura
Laboratories, San Diego, USA) % fAv 7.

3. PCR—ZA$HMAEL T (PCR-single strand conformational
polymorphism, PCR-SSCP) i v

0.5mM EDTA 2 p], WEFH#H K88 ul #R4 L 5N NaOH
10 1 EMAT VA EREIED, PCREWS pLICT LA U 1E
W2 ulZMZ42T35, 95T20MELE, 0TITAFL, —&K
PDNAITEH & T, ZhE20%KITZILTI RSV
(7 b=, ®E) #HWT, #EE L b ISEKBBERP T4T,
60V T 18 REMIIKED L 7=, IRBYHBEHIL Tris-HCl 54g, &g
27.5g, 0.5M EDTA 20ml{ZZEEAREMA 3112 L7z d D % R1EH
@5 X Tris-F 7 EF-EDTA  (Tris-boric acid-EDTA, TBE) k&) fH
RS L, REBENCIXOBEICHRL DD B,

et 121X Bio-Rad i ¥sf + » b (Bio-Rad Laboratories,
Richmond, USA)Z Fivy, 70 b3 —ViZft-> THEEBR YT
7. Tbb10%=% /) —Ib, 5%EEER A 200ml iz T4l
DEFEEFT o7, BF 100mllz TRk s¢. %2
KTHEEDR, REREEZMA05MIELI L, S50
AR THEDSR, REREMEL, NV FEHELSE:. 20%
5%EERE 100ml £ A KIGE 481k S8/

N VFHFWNBERZZREERLZODTERDNAE L
THl L7,

4. EHIEERFIRE (direct sequencing) ik

PCRTHIELDNAKH 1% 7 F a2 — A ViCsiE~—
- EHICEBIL, WAREEZHMELLLTER T % DNAK
FHONYFEEOGHFIZWOELAE. 9057 —
(Amicon, Denver, USA) &< 4 7 13 »—30 (Amicon) % Fw
THEBITRBZITY, BREEEAS I THE L2 O
%, BEREERSIEEOSGRIDNA L Lz,

EEEERVRERE Y -V Y YT N - S5 - *
v b CRES) 2HV, EAF V- TEFCYRIZIBYA 20
— VI A%RfTodz, RISk —<H 47 5—%Hw, 95C
30%F, 60T2558% 3004 Z 4T o7. 6% RYTZ LT3
RV (FZULTIFER, 19:1) 2Hv, EE0b &
1500V T 1-2BBikE 2 T o /2. KB T, YL EEE A
TLY (- BYR, TRy LY vy, TR IC685H
EEL. FOBAZTLYELA—T v F - N, - Fy }
CRER, ®R) B0 TEEREEE, LY Y7140 a0z

i

B EETHREL .

5. PCRHIREZE NS (PCRrestriction fragment length
polymorphisms, PCR-RFLP)

EREFIARE Shiztg;, EROMBOEHNT, ZEROEE
T oA TEUTERALAE U % HIRREEE £ VT, PCRHEIREEEY]
WrETEE{To7:. EXRy MZTIATVEAVTREL VD
i L7 PCREW ICHFEDHIRER & £ ORICHBEH R ML,
BREEMET COMBRG SR, 0%, RIEE0L1%EL2
IR FFIATOTAL FEMAZ3%T O =25 VI8
Bv—w—XZkEIL, YUHOFETERDHFEELHRL
7z,

6. RRAME

RIGEDORRZMEERL, FEREOHENEBZ 2o/, THE
PIREEEER A, MR, —RECERE, WLy N UE
B, LHETERE, ERETRiErTok.

B %

1. Jaggedl :BI=FHRIT

1. PCR-SSCP#:M#ER

S O PCR-SSCPIEIZTZ 7 v V1T IZHH /N FAHRM &
n- (J1).

2. LV V1T OERERFIOHE

BWmEDL 7 V) v 1T OEHERTIRHT O&E, 2556insGTGC
DEFEFRE I N (K2). 4EIEFACLIETL—LY 7
WWENTISHEEOT IV EPLERNBIY, 723 F BRI
alFrehd, BB, BIELENSY FIZEEONY FEGRFEL
TEY, BMEEIFERONTOESETH /.

I. RRBIZTFREAT

1. RERE

H3 I RmEORRRERT. BEEOBHIIIEHEREE
WREEZIT T3, BHHERXE L UBHHERDHIZ 50
THATHOBEERTREE LTV 2. BEOREBECEMLT

Proband

Control

>

Fig.l.  PCR-single strand conformational polymorphism (PCR-
SSCP) analysis in the exon 17 of jaggedl gene. The proband
shows the abnormal band shift with variant conformer.
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ETRO. BMEORILLEFBRIBETCENEXS Y, B
HRZEHSNL TV S,

2. FIRD jagged 1 BIZT- 7 v » 17 DEE Rk
ABEO/LNARKHEDOFH, LB, RIZonTHREE LR
BOJTHEE BV CRMILL ) &5 FDNAZ N L, joggedl 5
EFLI Y 1TV TSRS e k7 o 7. #HE,
WA FEE & RO R 2556insGTGC AR ¥ hi-. BE
REBIAEROAT OHESETH 7 (F4).

3. PCRRFLP #:1Z & 5 RO

IV Y1ITOPCREWD &R IZ109E LN T 5 29,
2556insGTGC 7 A & D AMREESE BsiWliz & 9 93353k
e 16 IS SN 5. [5ICFHmE L BE, 8, =,
WHED PCRRFLPIE & A EROMBRLR 2R L. igss

Control Proband
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FrPoada

3

Fig.2. Direct sequencing of the exon 17 of jaggedl gene. The
proband shows 2556insGTGC.

Gastric cancer  Renal failure Typhus |Renal failure
68 y.0. 52y.0. 26y.0.

Heart disease
60y.0.

Accident Pneumonia  ? Renal failure Hypertension
28y0. 33yo. Oy.o. 60y.. 58y.0. S56yo. 53yo.
? | / Proband
ASD, proteinuria
32y.o0. 28yo.

Fig. 3. The pedigree of the family. The arrow in the pedigree
indicates the proband. The square and the circle in the
pedigree indicate male and female, respectively. Diagonal line
indicates the deceased. ASD; atrial septal defect

EOT, BH, RICBOWTEHONY FEOSALNY FO
BRENVBD N, BEROANFOESETHD I EFREASIN
7z,

. ERERigORES

METFREL LELREE - B8 - XP - RIZowTEOE
R % e L7 (382, [E6).

C PFMB

Fig.4. Direct sequencing of the exon 17 of jagged] gene in the
family members. Only guanine bands are shown. C, P, F, M
and B indicate control, proband, father, mother and her
brother, respectively. The proband, her mother and brother
show the same ladder pattern.

C P F M B (bp)

109
93

Fig.5. PCR-RFLP of the exon 17 of jaggedl gene in the family
members digested by BsiWl. C, P, F, M and B indicate control,
proband, father, mother and brother, respectively. The
proband, mother and brother show the same band pattern.
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Mother

Proband | Brother

Fig. 6. Characteristic facial features of the affected members.

Table 2. Clinical manifestations of affected members

Subject  Liver Heart Eye Skelton Face Kidney

Proband LC  PPS - Butterfly -+ CRF
Mother - - - - + CRF
Brother - ASD - - +  Proteinuria

LC; liver cirrhosis, PPS; peripheral pulmonary stenosis, ASD;
atrial septal defect Butterfly; butterfly vertebrae, CRF; chronic
renal failure.

1. BhE

IEEEE R, PEEEREIC LD, IFEEER L. 1z,
12 F B2 T — T VR I T AR T IR SR AR 4 & B &
hTwi. WL > M Y BEEICTREOERER 2O L
TIRBEEZ Y, BENTEREFRLL. BReE 0. BR
EiEe L.

2. B#

BRI TMDERRE T ahCn s, BRTESR
ZEgEE STV, AGS ICIFBIN 2 IR A 30 . JFHRERE
%=, LEE, FROEE, BREREO LMoL

3. K#

I, DRE, BRE, BROBE, HROIVER, BRE
Wb DL o7,

4. 7

WAL EREAREC CREREZ0/. RS CER
REBMENTVARBEIZEN TR, BRNLERER
Bz JHEE, BRORE, BEBERDED o2,

E z

AGS D EEB{ET jagged ] BIZT1336kb D#EL L H, 26
2 OHREN TV, Jagged]l B{nT O mRNAAM
DNAIZ5942bp T 12197 3 /VEEA S 2 A JAGLERHICEEFR S
5. JAG1ZEHA &, Notch &7 & %12 NotchE5{REFR 2 HE
T2 Notch B AED ) 7Y FTH D2,

JAGI EBIZ A E Silfasb 4 &, LB/ & 2 RIRE P A

T

B & UM BB (ransmenbrane) 75 % % . AINEAMEBICZ
Hr oA TECRESN4DOMEFHEETS. Thbh,
NT I )N B YT FIVRTF K (signal peptide) Fx 4

v, 407 3 /M Delta/Serrate/Lag-2 (DSL) FAA ¥, 16D
SRS A T (epidermal growth factor, EGF) Bk ) 5 L Al%,
FLTYAFA ZIZ&ED (cystein rich, CR) I TH 5. EGF
B0 R LIS IR S  OMBESERICLBORSIT, YAF
£V EHLERVANT 4 FREGIZE » THFDLFMEEE
BdneEibNA., DSLNAA Y, EGF#1ELAEF, CR
ST F Y FESREEOMEERICEELEFLLLTY
Z) 23)“25).

JAGIZEHMIE, & MEAOE, FRIR, #H, U/, W
ORI, B, W, W, BEE, B, MRREHHWw2
EREICRELTWAY, B MEB X OIRIEMMIC BT B &RIN
BEiNA 7N 4= a v IZ X BRECE, LI, KREIRZS
FERTos s Eomd, RE, ERME, I, 8, TR
05, NE, MECTORBEFRD NS, £, HAERON
e, B LR L zone SOIFHIMLIZIEIA L T b T LAt
LB oTVBE®, Zis OJAGL B FIFEBLELIX AGS D
REEBLERALIC BT 5.

Notch BB {ZERIE, MM THOTRIMFEENTSY,
Drosophila melanogaster%° Caenorhabditis elegans TRz
Rtz TR, BETAMMCEEEEETAILILL
T, Sl d 5 HEEomkE AT MRy 28
BEHEL, Merd s B CEIL S HREE LT, S
# Notch i{ZF % 10%+0 Drosophila  melanogaster D7 W11
ARITTIRICEME 2R A (notch) AL, THHF
Notch BIEFDLHNHRTH H. B% Notch#{E T 0k £k
&K Drosophila melanogaster 3 H1E LB R WA, 0K
PR RO RE 2 BBEERL, HBOMEFESEL 1T
bt HEEBCELELTLE) L ERZELTNAED,

AE R L2 R 2556ins GTGC 2 E TIHE 02 Wil
LWERTHo7. AGSEEIZBIT B jogged] MIZTRE L4
BDbDxEHINE To234WORENH H W0, 2
5 OERIETNTIAGIBEE OIS SIS & IR BRI 40
LTHEY MRS TOEROBRE L. BEECRL SN
BIEENDERIIAVLIOND, BIr Y IZBWTRLNAER
ORIZIZHABENRYFRONL, Thabb, £3— Filil
EHD28%EEHLLY V2, 4, 9, 17, 23IEEROEND
40% Q0BI/233%Ir) FFEET 2. LI BDERF LYY
¥1, 5, 6, 12, 20k2H Y, BEHCTRTOERNI L
68% AW IV DI LDIADTY ) VIZHFETAIE
Zd, SERELAERIBENSEZ VI sV V1T LI
L7z

FHE SN TV EROKYE (168/233) WREMIHEGE T F
YEBELTLE) F e ABRILE TV —a Y 7 MESR
Coh A ABEEORKEBHFALRTHL, SEOERD
BB ¥y 2 128BB0T7 I JBIZELE 7 L—0Y 7 b
ERTHol., MIZI ALY ALEEHI233F]H316], mRNAD
BERATIA Vv TIZ0RDPBLELONDE AT T 4 AT
DERH23IBIF UFHE SN TNED,
HSEEMLEERLED, Uy ABRFLIIRBEIGD
Fr2EL37L—0v 7 MERIZL T, ERENDJAG]
BAEEEERMLEZRL 20, MREICREALZY, LoTZ
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DL AFOESEKIZBWTIE Notch SREICKHT2 1) #>
FRMRBEROKERLELY), CAFVDOENT TS
(haploinsufficiency) & L CTAGSO A% & 5 -E2 515
27)37). AGSDHT % X PIRIYICFERR T & 5 defak20p12 $His:
DRIBIZE B L IZBEICIR A5, T D &5 46T jagged]
DI BIZFOIDEREISRIALTBE Y, Z1UZAGSHTAG-
1EHDONTIRETHEET A L 2l BMITE. E642,
Drosophila melanogaster \Z 5\ Tld, BEEGEERL % /K { JAGLE
EOGWBE UCHEEL, BuEIEECRETERER LA
0, EWEEMEME (dominant negative effect) 1= & 1) B2 R
ERBTREE L IRE STV B, EEERMMR L I3, TRAE
EPFEAERBEL OGS EET S 2 T, BRI, 5
W JAGI # E A Notch RERAND T 4= M JAGL B DFs 4 & 3
FWIZHEET A, SWHIAGIEH T AERJAGLER &
NTOEESEEER L, NotchSRZ KL DA THEEET
LEIBBNEZEZLNTVWA, IAL Y AERTE, VALY
1 FEERHMOBRIZL o THRAD I KMEE L2, &
MM ET A Z L ic X DRBERMEE 2 EZHTY
28 L LIRS0 e FTIERELMIEA TR,
AGS TIBETH & RHWOFEUAFH S A ThvEERTY
5. [ —ODjagged] DEEHEE 0 AGS DRI AT—F L v id
M2, et fh20p12 O KIAHS & 2 4 B, jaggedl DH—{E
FREOFEH S, L5 5 b Rl Sk TR AGS
RSN TWAROTEMTh, FORIATNCH S k2L
RObLLTORW, Fi, F—FRMZBI2RETL KB
HEERCL TR Y REBLEEATVEO D SE O
TREHES L OCZDEH, BiE ORI jagged] MIETF D
2556insGTGCA2F L TWwiz. Lo L, #ORJAMIIEL (R
2, BRI, HRMLRBHEECIITREER D,
AGSDREH DB L FES b o 72,

Yuan & *E AGS D 18 HIZ BT B RET T, FFEEDERERE &
jagged]l DEREMICHBENH B L EFRELE. vabb,
ARSI E - BEFSFIF4BITDSL F A 4 v OREERE
BO7D5, FEEEH ISHICBTIE DSL F AL Y ORYEZF
HIBIERETH o 72, F—RAOMOERFHF OIEHEELS
WERINTBEITARETHE. SHOMEORKIFEEZILIFAEL
TR L TV B55% D jagged] T34 X EGF #4138 LEFNHF
FLTWw,

AR RORFRZTIE, jogged] TREAR L5ME, 585,
RIEWTNOBHEREEE L T, B L B8R
BARETH), RIHEERREZEDS. -, BETHREE
ENTVaWVY, BHORRFHIFAHOTRE LD, AGS
DIEETH HAFEESH B . KRRIZBWTIEAGS Tl thlg
BB L SNABREVHEETHSL LWV B, Krantz 5 93
D|EFRFT 5 L ERERFLETERIIAL { EGFH#R
08 LEFI EIZS WEED S 505, SHBIDMEIE % 0B
FRIETRHATH B,

CHhETOREICI B L, HARNLEBRNZIFEETEI
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Abstract

Alagille syndrome (AGS) is an autosomal dominant inherited disorder characterized by five major abnormalitics in the
liver, heart, eye, vertebrae, and face. This syndrome is clinically diagnosed by the presence of intrahepatic bile duct paucity
proved by histology and at least three of other abnormalities. The responsible gene has been recently identified as the human
Jjaggedl gene, which encodes a ligand for Notch-1 receptor. The aim of this study is to identify the jagged] mutations in an

" AGS family and to examine their clinical manifestations. The proband was a 28 yeas old female who died of hepatic failure
due to biliary cirrhosis. A DNA sample was extracted from the peripheral whole blood. All jagged! exons were amplified by
PCR and screened by SSCP. Subsequently the DNA fragments with abnormal SSCP bands were analyzed by the direct
sequencing method. A novel jagged! mutation, 2556insGTGC, was identified in the proband. This mutation makes a
premature stop codon, which leads to a truncated protein. Analysis of other family members revealed her mother and brother
had the same mutation. The proband could be diagnosed clinically as AGS because she had typical AGS manifestations such
as cholestatic liver disease, peripheral pulmonary artery stenosis, butterfly vertebrae, peculiar face, and choric renal failure.
Her mother had chronic renal failure and peculiar face, and her brother had atrial septal defect, renal dysfunction and peculiar
face. However they could not be diagnosed as AGS, in spite of the presence of jagged! mutation, because of the lack of
hepatic manifestation. This AGS family was characterized by prominent renal manifestations, even though renal involvement
is relatively rare in AGS.



