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[FE ] Alagille ZEA1E (ALGS) R—Fp T JAGT FE R 278 A F Je iR AR B LG, o BRI
JE . O E. B BRI AR A . ASSCHRGE 1) ALGS BULRYIR RGBSR E, L, B, 22 94 H,
BRI RE S SO NS 2 AEAi2 . & REEFME, ERIRUBEICE L, Araissie, A MRMRHE,
BT, /NN SUMITEIR &3, MR Z22% 2~3 RDnT [ 22 2/6 S0 4i i s &, IR R . A=k R BRI |
MHELE | B T, OB IR DR R (kS ) FCMiishbkaers ; e LRI 6. 8
HEMIBEMERTTE . LI R ZEMR AR}, IRBHZWIIRER G IREEG1E. B, ZEBILAFH ALGS AL, (ONE. HiE
FNAFRAVFERFIL, H DNA EHET LI JAGL JEFTEAE—HT2E ¢.2419delG (p.Glu807AsnfsX819) , ALGS
BWIAT ., #i2E T USHE ZRHAT. HatCRTE 42 24 H, WiERE, (HiEsmeg . ZRNAHL OBE
A M PIRe S RS e, His i iUE AR mEs .,
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Identification of a novel JAG1 mutation in a family affected by Alagille syndrome

CHENG Ying, ZHAO Shu-Tao, GUO Li, DENG Mei, ZHOU Qing, SONG Yuan-Zong. Department of Pediatrics, First
Affiliated Hospital, Jinan University, Guangzhou 510630, China (Song Y-Z, Email: songyuanzong@vip.tom.com)

Abstract: Alagille syndrome (ALGS) is an autosomal dominant disorder which is mainly caused by JAGI gene
mutation and can affect multiple systems including the liver, heart, eyes, skeleton and face. This paper reports the clinical
and genetic features of an ALGS patient. A 2-year-and-9-month-old boy was referred to the hospital with the complaint of
abnormal liver function and heart murmur discovered over two years. Jaundice of the skin and sclera was not observed.
The child had a prominent forehead, left esotropia, depressed nasal bridge and micromandible. The two lungs were clear
on auscultation, but a systolic cardiac murmur of grade 2/6 could be heard between the 2nd and 3rd intercostal space
at the left sternal border. Neither abdominal distension nor enlarged liver or spleen was discovered. X-ray radiography
uncovered butterfly malformation of the 6th and 8th thoracic vertebrae. Serum biochemistry analysis revealed elevation
of total bile acids, bilirubin and transaminases. Based on the clinical characteristics and the consultation opinion of
the ophthalmologist, the child was diagnosed to have ALGS with Duane retraction syndrome. DNA direct sequencing
detected a novel JAG1 mutation ¢.2419delG(p.Glu807AsnfsX819) in the child. Symptomatic and supportive therapy was
performed thereafter and clinical follow-up was conducted until he was 4 years and 2 months. In the follow-up visits,
his general condition remained stable, but the facial malformations, left esotropia, cardiac murmur and abnormal liver
function persistend. The long-term outcome needed to be observed.

[Chin J Contemp Pediatr, 2016, 18(11): 1130-1135]
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Alagille 25 A 1E ( Alagille syndrome, ALGS )
TR Qe R WAL, R R . O
BE. A IR, Bim A EmnsELsE " 4k
ZHALGS B JAG 1 HEPR A8 8, #roh ALGS 1
R AN T NOTCH 2 R85 5, FRN
ALGS 1T 9 P10 JAG 1 B 0 T Ytk 20p12, 4
K 36 kb, 26 NAME T, ikt 4 A R 2 i A
H JAGGED1™, JAGGEDI 2 Notch {55 5 i [ iy —
DIIREVERCAR, W45 505 A a shat M T s
Sk, FMmAMMRRYIEEE 550k, AITEAT.OE
JEEAIE B RS M s m AR R R B T,

ALGS T 1969 4 i Alagille 55 "' 5 K 4
. 1997 4F Li 45 ™ & B JAG 1 3 R 28 48 nf 5 5
ALGS. H A E I8 JAG 1 J K 4 5 [X 2 A8 25 Y
500 ARFP, AFEEE LRAS . TE AR | BRRAS
DL 3 e A 4 O ALGS SR E AR 22 . IR
W, SEPYAF, MR, BEARM. H ARG E R T
YA KB R EAN SCERA T ALGS A R
1/30000", {H 3 [T AR I3 781 195 25 45 05 1 AN T
o AR E PR IT R ALGS i2iRHsE, I
FE JAG 1 R 278 (1 1)y ThT A v 2k fee 1
THMCEAR ok, A 4312 W Rl R A 33 22 56475
TEM— SRR ARSCGE 1 6] ALGS BILMIGIR
FROEAT JAG 1 ZER A RHE, AR I2 4 35
TS, JENEEEMSIEI RIS %

1 ARSI

1.1 &wHINE

BIL, B, 2% 940 H., WEARMIIRESH &
DMEZRE 2 AR AR ABE . UL 2 AT PRz JER IFL 1SS
YuAE M Hb R Beski2, AR & 30 Rz IR LS o L O
Wz, (AR MEAFoiEE (1) @ &
JHZTZ (Thil ) 281.0 umol/L, Z5&HLIZE (Dbil )
169.1 pmol/L, AE4EAHHLTZE (1bil ) 111.9 pmol/L,
ALT 242 U/L, AST 173 U/L, GGT 233 U/L; L) “%&
JURFRZEEAE , Je RN DIEG" BBE, AT,
FIRREEVRIT (HEARATE) 20d, BBk, DB S YLk
B, (HEgERERNGE . 3 BB MO &
B (Rl BR Bt ( Rk R ) FnZE i sh bk s ss, %
R UFR LR AR A IR 00, THOF. KRG,
FIRRESVATTY, PRk, 1% 3N ATEIZReAT R
BB £h + ZE Ml Sl ke 28 I IER, R HTH | 457 26
6. 8 MMEMEMRE A ES:, RAAW, BRI <
WEHE” WL (B 1) 3 RIGEANIIRE: Dbil f55,
ifii Thil #1 Ibil IF %, {H ALT. AST. GGT %1/} 7}
o hBtfE 2R EATIRE (W& 1) « Thil 755
( f% {547 umol/L ) . ALT 3% 3 T 136~450 pmol/
L. AST ¥ 21 T 117~342 pmol/L. GGT % & T
760~1710 pmol/L, CoHE 2% F AR 2 o A BHff 9 A
2REEILRLZ . BILARBFLCE, KT,
KAMETCRH

x1 BILIREUKWEER

AAktEtR et )

22 2.8 3.1 3.4 15.6 15.9 16.3 16.4 23.6 33 36.4 474
ALT(5~40 U/L) 242 273 422 355 254 212 450 437 136 180 312 243
AST(5~40 U/L) 173 147 272 839 164 211 - 342 117 131 221 195
GGT(8~50 U/L) 233 163 312 399 757 796 1570 1710 760 861 806 784
ALP(20~500 U/L) 455 723 916 793 963 837 562 601 651 684 848 683
TP(60.0~83.0 /L) 51.6 58.7 65.2 62.5 70.9 714 74.0 67.7 72 66.9 75.2 73.1
ALB(35.0~55.0 g/L) 34.8 442 47.5 43.6 45.0 442 52.7 472 47.6 44 48.3 472
GLB(20.0~30.0 ¢/L) 16.8 14.5 17.7 18.9 259 27.2 21.3 20.5 24.1 229 26.9 259
Thil(2~19 pmol/L) 281.0 268.6 2315 2255 14.8 16.6 54.7 27.6 13.9 20.1 20.1 25.7
Dbil(0~6 pmol/L) 169.1 1453 1243  148.7 8.9 9.0 36.1 20.0 7.4 7.8 8.1 9.5
1bil(2.56~20.9 umol/L) ~ 111.9 1233  107.2 76.8 59 7.6 18.6 7.6 6.5 12.3 12.0 16.2
TBA(0~10 pumol/L) - - - 163.4 52.5 99.9 - - - 27.7 133 71.4

T [ALT] NGRS ANG; [AST] & SAMRE IR [GOT) - A B INEE; [ALP] SPERETREE; [TP] &R ; [ALB] HEEH;

[GLB] BREE M ; [Thil] BAHLIZ; [Dbil]

4
)

RHLT ;s [Thil] 4E

4
)
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1 BIL1S 3NARMEEMR
g, BEATRE, ILRSIERAERTE .

T6. 8 HFEA

BILFRS LIRS 17, NG 36 J&, 4]
Bt A, MAKRE 22k (<-3SD) , HK
47.0cm CIEH ) , HAERTTEE S, ARG,
RIS . TINKIEING s S AL el &
UM Kz s kB 55 TRBIL, 12 10400
vk, 2% 34 HAMGE,

KM KA. K 114kg (<=3SD) , B K
85.0cm (<=3SD) , kMl 48.0cm (IEH ) o Hfk
PUBEAR DL, R WL B2 IR I 2 B s
RRM LTI R  ATER L, SRCE, /N,
XU LA RSB, XGRS R, 2R ARHIE,
W TG 70 Mo SUNH I 3, R TR O
98 K /min, 57, OLHEA T, WELEL%2~3 /)
(i) ] P B 2/6 A 1% o MET-4, I A fink &%
W& AT, PURGE S A an, WISk e . HERE
IR T R R 2 A B SR RT 5, e G A R
FCAFFI B -

LI W S/UB 7 NV S G e A Y <
FOnBE L SH (W 1), mMBIER, 20
HEHRE11.3 umol/L ( B % {H: 11.47~25.5 pmol/L.)
25- 4t H: % D, 13.8 ng/mL ( %l 30~100 ng/
mL) o MVEREA. FHEA ., 200 LR E M
PRI S8, LA BE ) SLC25A13 FE I /&
W28 A8 G A R & PR e.851del4, ¢.1638-1660dup,
IVS6+5G>A Fil IVS16ins3kb 2558285, 4E A1l IR
A B EAEA, ATHERR A Rl fa s

1.2 JAG1 EERZTHHNNF

JH DNA Mini kit 20550 & (AT 8 5t 4= a5
FEA AR ) HRBUE LA I DNA,
I H PCR i & ( Finnzymes Oy A&, 752 ) ¥
1 L HACHRE JAG 1 LR B BT A A1 81 K H A
PG, 519 (£2) 4 JAG 1 FLFH 1) DNA 7
HI i FH Primer 5.0 #4501, hdodiHE 5L 5 A BB
NGRS

PCR 4" 14 4% F 2} 94 °C 71 2% ¥ 5 min, 2R
J5i 94 °C A5 305, 50~55°C B k 40s, 72 °C ZE fHi
50s, 35 MEH, fJaHE72°CHEMH 10 min, R A
fitg4E S NE = 28 1.5% SRR EERC vk 2lifh, Hbrsc
Wk R IE (1) A7 FRAFEAT DNA T,
I FH Chromas %44 X6 ¢ 25 S a6 47 0 4, I
DNAMAN #5415 JAG 1 £:KH2H 2% )% %] ( Ensemble
genome browser: ENST00000254958 ) #E17HEX}, #3
P NI H AR T2 ( http://www.ensembl.org )
WATRAR M4 o SRR LS RITEAT DNA B )il J3° 1
GV N RN AT R 9

A FT AR I e P 24 A B 2 B At v S BB LR
SN b=

2 #R

21 BEFESH
Sanger Ml J7* & B ( K 2), & JLJAGI

e WA BT 20 47 AE — A R AE ¢.2419delG

(p.GluB07AsnfsX819 ) , HABEEAMALE JAG 1 B
BIRAMBNZRAL o IZIRAE N JAG 1 £ 2419 {if
B W (e SR T 3 RS A, B SR 807 3 2 KR h
R RAL KA , TEAEH 819 M e 1L,
g b= A — A EE A p.Glu807Asnfs X819, 1%
AT T NFE AR R 0.02% (htp://www.
ncbi.nlm.nih.gov/SNP/snp_ref.cgi?searchType=adhoc_
search&type =rs&rs=1s564566567 ) . Ki & 1 [E %l
W T3 5. 4 RN SE [ Pubmed 45 [ N Ab SCHR
BHE e, R R BLOC T % 9 728 B 1E 3 SCHR i
LA Mutation Taster ( http://www.mutationtaster.org/ )
Fl1 PolyPhen-2 ( http://genetics.bwh.harvaard.edu/
pph2/ ) BN RS R BOR T, BERIE 5N
1H10.930, UiMlixIAT LA BmE .
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x2 JAGT1 EF 26 MMNBFH LS|4
VNS IS HFA (51— 3) TES RS (50— 3) P BE (bp)
1 TCCAATCGGCGGAGTATATTAGAG AGAGGACGGCTGGGAGGGA 251
2A GCGCTGACCTACCTCCTTCCCT CACGATGCGGTTGCGGTC 313
2B GCTTCGGCTCAGGGTCCA CCAGGCGCGGGTGTGAG 162
3 AAGGAAGGGGAGTTGGTTTG GTCCACAGGAGCGATACT 100
4A CATGATTCACCACTTTGT GCATAGTGTCCAAAGAAG 219
4B CTGTAATAAGTTCTGCCG TCCCACCCCACCTGAGATA 215
5 GTGGTTTAGAGAGGCTGGACGAAG GAAGAGGAGAGAGACGCAAAGAAAC 160
6 AAGGCTAACCTGGAGGTGTGCTGC TCCCACCCTGGGTCTCATCC 198
7 GTCTCTTAGTGACTCCA GCTTATAGAATGGTTGGGA 270
8 CATCCCTCTCTGACTGCCATCC ACCTCTCCCCAACGTGGTATCTT 217
9 TCCCACTTGTCCTGCTGT TCAAGGAATCCCACGACT 190
10 GCCTGGTGGCTTTCTGCTGTT CCAGCAAGTCGGCTACCCAAG 195
11 CACCCAGCGTAATAACCTT CTAGTGTCGCACAAATCT 175
12 TGAAGCCCTGTGTTTGTGGAATAC GAAAAGTAAAGGGAAGCGGAGGAG 318
13 ACATTGGCAGTCCCTACA GGCAGTGGTAGTAAGTGGG 260
14 GAATGCCGCATCTGTGGGTG AGGCTGGGGAGCACTGGTC 166
15 AGGAGGGAGCCATGAAAACTGC CAACATGACCCATACATCCCAGAG 251
16 GGCATTCAAAGTAACCCA CAGAAGACAGAGGGAAGG 190
17 GACCCTTCCCTCTGTCTTC AGACACGACCACCCTCCCT 200
18 CCTCCAGACTGTTTCTGGATA GCAAGTCCCCAAGGGTGTCA 250
19 TGAGAAAGTCGCCAATAAGAT GTGGATGAGTGCTGGCTT 105
20 CCAGGCATCAGTATTCTTT ATGGAATGAAGCGGTAAA 130
21 AACTCAGGATGGTGGTGGTCT CCCTTTCCCTTGTAGTCCCAC 196
22 CAGCAAAGGCAGGAAGTA CATCCCTGATTCCAGAACA 160
23 ATGGCTGCCGCAGTTCA CAAGCAGACATCCACCAT 350
24-25 CATCTCAGCCTTTTGTTCTTCCTC GCTCCTACAGGCTCTTTGACTTC 230
26A TCTTGGAGAGTTAATTGGTTTTGTGC CCTTGATGGGGACCGTGTTG 250
26B GCTGAACCAGATCAAAAACCCCA TTGTCCAGTTTGGGTGTTTTGTCG 239
26C GCGTATACGCTGGTAGACAGAGAAGA GACAGTTTAAAGAACTACAAGCCCTCAGA 196

GGTGCAAATGTG GGTGCGAATGTG GGTGCGAATGTG

¢ Normal ¢ Normal

¢ €.2419delG

AL BILSE YIRS S S

B2 BJLRERXE JAGT EE Sanger | F &R
FBEEAAR A & (kPR ) SR AE R,

L JAGT JERK H ¢.2419delG 8745 ( ik fimn ) , HAHE

22 RITEER

8LV Re S5 AL 2% 5 A R LB
IRBL22 Z AR AL 150, WHRER SN B .52
B, WERERTIRERIGIR, MRS/ AR WA IS IR
G, BREIE RS, HERIREAR A TC
W NIRERIFIRZEA1E ( Duane retraction syndorme,
DRS ). 45 TR S AV I H RS T, /b SRR R A

D, E MBESEXAE SZRRATT, M. MRIEEIL
I RS 1 S IR P45 2R, PL “Alagille Z8 511k,
IRERIFIREEEIE, FEOkZAE" HBE, I BbEDs.
HAMEIL4 2 2 DA, AR IR EIER, T
B PRI, LUSG O ES REAS 255 I PRER B,
(T AR . ZE IR IARL, O BEZR 3 AT S RE S+
RS, i B R IR U ILEE
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3 itig WS AN X5 15 4~ EGF FEZSHI M 2L T

ALGS 2 HLi2 Wb i Sy [] B il J2t 1 A A 7 i
R S RM MRS (sl ik o3 S R sh Bkompe s )
RS (AR ) | B AERTE (55
P HER ) FIRRERTE A (TR . IR IR A
MREFHE 98 . 0 FELSE ) %5 5 A BTG IRFFAE ™,
SIS AR, ALGS BiTi2WibniEg A T T
PSR EE | B MBI | SR s A3 PR 28 AR SIS Rk Al
BT GRS, S I6 4G R DL /)N i ] E A5 45
WD BN, ARAF A A B R I Y Y 4 B
DL B EEAHIE, TRATIZWTN ALGS; 45 Z % S 5l
K2 JAG 1 P ZEAE, 1 AN b 32 RAFE
RIATHGi2 P02, AT s LI R RS P AR R
L, WSIEME . P RIBR R (RS ) S il Bl
kA, LAKATRRIZE . B . /N A S Ay
TRINZS, FH8 ALGS IFIIE. (O BHE R AR
A ARE, H JAG 1 3L K584, ALGS
LR LA AE o

A B, ZEJLEREA MG G
A ALGS H UWLHRBHANE , (HA7AERA B A2 R YAt
ZIRFLE K12, 12Wih DRS. DRS W A,
FEIGIRFEACAIRRIZ B Z B, AERTIRER SR,
] i ) _Ealg e S mash, HRZ4ASN, DR T
Bbs . FEEIE . TEHR I RO R R R S A
RERERIER B RE P ALGS i RIIRH, H
IR R = AR e, I s IR ER L T
MERTANRE . RS H . K B o B4k . AR
PR ZE 5, DA AR 55 s (R WL ALGS
49 DRS B SCHkHRIE . ASCHEFHE DRS J& ALGS 19
IRRLERL, 25 ALGS & B, AfFut—L0F
FTRGE,

JAGGED 1 & H W g 485 70 &% A 4 DBk
(motif ) 454, 7E NOTCH {5 518 AU B — 520K
MHEAER P ZHEEEAEM. X 4 DRSS TS
LAY N {5 K. —A~ 85 BE ORSF 1) DSL 45 44 355,
1 E 16 MEEERRFT ( epidermal growth factor
receptor, EGF) FEZEMIREE FA, UM 1 4E
B ER X, EE PSR EGF HEZs i
oMM AR LR AR S, FRIE R o T ARG
JAGGED 1 JHHMFEME ", ARF5EEILJAG 1 R
% ¢.2419delG 7 A= U 2 1 p.Glu807AsnfsX819,

H, A 16 4~ EGF RELE M LUK H G & &2 bt
SR I 5 e, B JAGGED 1 & gdh
R EE R SEREMEAZ N, T EE 2 NOTCH {554 %
MIBCAR - Z R EAER, R B ALGS I — &
HIIERZI . Crosnier 25 " AN JAG 1 HEpH 5878
JIFEUH) ALGS W, A AR H TR ; Li %0
W ALGS LI A& 248 2T 3K 87.3% ., A<
HBLACREARIM E] JAG 1 FEPIF 78 ¢.2419delG,
WA ALGS AN PIRIRZRIN, $miziB L RAs
ATRE A R A eAh, AR ILACHRE—TJ7 R
YA R AT e AN BE ST 2 HERR P

BZ, AR ARG T 1B ALGS LI
I PRAFAE A8 AL 2445 0, RILBIL JAG 1 FE A7
TE— A ¢.2419delG, MR ALGS #fiis it
TorFAHE, TRIEE R AE ALGS &L & B DRS
L, AP R T ALGS HEH AR, F5 T H
I RFHL, Xt T A B LA2 WGy y B4 — &
S ME.
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