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Clinical and genetic study of an infant with Alagille syndrome: identification of a
novel chromosomal interstitial deletion including JAG1 gene

LI Hua, LIU Jia-Jia, DENG Mei, GUO Li, CHENG Ying, SONG Yuan-Zong. Department of Pediatrics, First Affiliated
Hospital, Jinan University, Guangzhou 510632, China (Song Y-Z, Email: songyuanzong@vip.tom.com)

Abstract: Alagille syndrome (ALGS) is an autosomal dominant disease affecting multiple systems including
the liver, heart, skeleton, eyes, kidneys and face. This paper reports the clinical and genetic features of an infant with
this disease. A 3-month-and-10-day-old female infant was referred to the hospital with jaundiced skin and sclera for 3
months. Physical examination revealed wide forehead and micromandible. A systolic murmur of grade 3-4/6 was heard
between the 2th and 3th intercostal spaces on the left side of the sternum. The abdomen was distended, and the liver
palpable 3 cm under the right subcostal margin with a medium texture. Serum biochemistry analysis revealed abnormal
liver function indices, with markedly elevated bilirubin (predominantly direct bilirubin), total bile acids (TBA) and
gamma-glutamyl transpeptidase (GGT). Atrial septal defect and pulmonary stenosis were detected on echocardiography.
Next generation sequencing detected entire deletion of the JAG1 gene, and then chromosomal microarray analysis
revealed a novel interstitial deletion of 3.0 Mb in size on chr20p12.3p12.2, involving JAG1 gene. The child had
special facial features, heart malformations, and cholestasis, and based on the genetic findings, ALGS was definitively
diagnosed. Thereafter, symptomatic and supportive treatment was introduced. Thus far, the infant had been followed up
till his age of 11 months. The hyperbilirubinemia got improved, but GGT and TBA were persistently elevated, and the
long-term outcome needs to be observed. This study extended the JAG1 mutation spectrum, and provided laboratory
evidences for the diagnosis and treatment of the patient, and for the genetic counseling and prenatal diagnosis in the
family. [Chin J Contemp Pediatr, 2017, 19(10): 1098-1103]
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Alagille Z5 5 1E ( Alagille syndrome, ALGS ) J&
— PP YR AR, TR GO
. R, B, SimELSR5%, WOR
JUIBIRR AR Ry 28 2 80 12, A9 T 1969 4
Alagille 5 BT I H &, I 7€ 1975 415 2 3F — 25 )
i P EANE SCHRIR T8 A 4% % 2 1/300001,
H A1 P TC 26 T AR I A e F A . AR
S RW, 94% 1Y ALGS Hi % B JAGGED1 75 14 1
JAGI EEH RAS T3, 24 1.5% B i NOTCH2 3
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JAGT JEPIE e o fhk 20p12, HHo 26 M4
WFM25 AN EF, ERNALK 38kb, Zmid4f
Mo 2 H JAGGED], JAGGEDI J& Notch ZZ4&
T REVERCAR, 2R S ARM BAE S o0 TS
SRS, TR 40 M 3 AE S 4k BT
HRILHRARF B E (HGMD, http://www.hgmd.cf.ac.
uk ) ELUSCR JAGT 2878 467 Ff, Hodr K B A
49 i, 297 JAG1 HEH A2 1Y 10%. [FE N ILREA
A AR T2 Wi IR EE 7Y, H JAGT K A
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AIRLIRIRIES %
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1.1 &wHINE

BIL, B, 340H 10d, KMk, UYL 3
MARIBES . BILAIE Y 2 TR R Bk |
JUBSEE YL | ANPERZIR 8, ToR I JEMR, TOIRYS
fEFe, Tk ERERME, A 3 H i 2 s B
2R, aFTiseR R, BIaEs, HUZAMH
qFRFEAE (F1) o OIEEER: BIEFLANM
(2.5 mm); FEMFIBOESMmAN . FIEFH#EILIR(MR )
VA + B IREIAAE &R (MRCP) A oK WL ff
S, IEER B RUR IR W B R, R
NRAE BRI . THER . Bk e
REEIRIT 4 do BILITFIIRE S IR 2T 285 UL B 5 4
e (R1), RNit—P2iAmE AR

®1 BILLBEfERMEF RN E LR

fabn (S5 ) 34H 4d 34-H 8d 34H9d 34H 16d 84~H 3d 114H 3d

ALT (5~40 U/L) 188 160 191 207 45 222
AST (8~40 U/L) 266 162 238 256 131 247
GGT (8~50 U/L) 923 804 1012 1450 446 742
CHE (4600~12000 U/L) = = 9282 8636 8574 7858
ALB (35.0~55.0 ¢/L) 24 - 48.1 44.1 45.6 44.8
GLB (20.0~30.0 ¢/L) = = 17.2 44.1 187 24.1
TP (60.0~83.0 g/L) 56.2 - 65.3 49.8 64.3 68.9
Thil (2~19 pmol/L) 99 90 129 135 47 54

Dbil (0~6 pmol/L) 81 74 78 85 24 28

Thil (2.6~20.9 pmol/L) 17.6 16.4 522 50.2 234 26.1
TBA (0~10 pmol/L) 174 134 116 160 138 299
AFP (0~10 pmol/L) = 2974 4815 2793 = 7

T [ALT] NABRAIEF R’ ; [AST] | &R IRESEFFONE; [GOT] y- A= BEHEIKEE; [CHE] HBNERE; [ALB] F1Z11; [GLB] 3R,
[TP] AR5 [Thil] MAHLTZE; [Dbil] 255G RHLTE; [Ihil] LA IHLTE; [TBA]EANITER; [AFP] HIRE A — Fm AR,

BOLREE LIRSS 1=, AR 367 J&,
KRG, RINZHRS - IR G 762
ERATal e = Ad:, AR 1 min, 5 min & 10 min
Apgar TF43 435100 9 43 10 43110 43, i 1Ak
2.01 kg (/NFRGIEIL) o BUIRZ /N AEIRTE 2.0 ke,
i, ACRRAE, ARITIRESMS . RIS PR,
KERET . HINFIEL

TRk K #r: K& 41keg (<-3SD) , H K

43 em(<=3SD), 3k 37 em( <=2 SD ), #laEIEHE,
KT, RBEG, B35, &9k, JUBEYL,
TCR P BT i, 8 S L 4 A ik B i A
AIXFER, Se@ick, /NFE, LBk, 8,
WA TCFE AL, A DL E oI ) o 04K, TEHdt, Tk,
SRR, BIEEXTRR, KU 7, AR LT
Y. OEST, ODEAN, MEELE 2. 31
)R] K 3~4/6 iz . K, JEREE kAT
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UL, BFARE 3em, FEHiPAE; MR R R, B
gtk (-) , BSHFIER . B WETTHRIE,
VA A EWGsh, AL RSN TGS 5. A B
PERSFIE®, B ARG

IR AT AR5 A MR MK EUE R 4k
R R P BE %, MR ZTHmE, B4
AR AE (R, HF TR I
1E 5% 10.5 umol/L ( 2 % {H 11.5~25.5 pmol/L ) ,
i 25 umol/L (& 2% {8 11.0~22.0 umol/L ) , 4% Hi,
fi% i K BIE H ., 25-(OH)D, 6.14 ng/mL ( 2 %
30~100 ng/mL ) o MIIEFERER . PR ACGEMHEH HLIE R .
JETR R : I a A, W20 E IR nTIi4s ;
JF TR L P 3 SRR A R AR5 SR L AR O
WG MR WA B SR, DIPEER: A
FERAE O IR — R RR S gk &k fLR, ZmAty
YU 5 WEhkRAE (R 3 SRR (5
FE) o BHEIEMN A AL SR, IRBRSR
ARRCA LA I8 S s TG AR I R B 0L 0 B8 1 5
UM T AR 2L RS IR o
1.2 B#HREEBRE_KRNF

F EDTA B R4 BOLEH K 2 mL, R
Blood DNA Minikit 37 & ( BrHHr s iat5RoF &
R ) $RBUE LR 4 DNA FEE 7 B .
A AR B L R 2 DNA FT W3 b AT 38, a7
ARG I A & B (JAGT, NOTCH2. G6PC.,
GALT. GBA %5 ) (W43 SCPE . FIRAHIR R
& CAIE FE i 5L R e A BR A 7)) 4k
IR EAREER, SRS R —AIF 4L HiSeq2000

1.4

(IMumina A7), SEE) #HAT B, XHR
AT AT S A5 (single nucleotide
polymorphisms, SNP ) F1 i A il 2 i (insertion-
deletion, InDel ) 53#1 . ] FH N ZwAS 751 ( consensus
coding sequence, CCDS) . A 25 BN H R E

(NCBI36.3) . S H IR Z SVERAEE (database
of SNP, dbSNP)  (v130) {5EXJ SNP Fll InDel 317
RS, W S AU A B B AR AR \mRINA 37 55
AR . SNP IHRE (55 X7 1 Jo L5748 | ]
BHYIAIE ) | InDel TIRE (A EEMRAE A / AR
S 1 R )

1.3 FBEMBETIRAREMERE F B

JiT EDTA $EEA R 4R LK AL 2 mL 25T
I 4 3 R 2 R 5 . R Affymetrix 23 A e 8
ISR &, 20d DNA $RHC, BEY) . &%,
PCR. PCR ¥4tk A Bifb. tric. 22055
T2, SRJ5 B CytoScanHD F K8 F iE 47 4 FE A
HIE R4, FJa UL Affymetrix 23 7] $2 41 79 1F 5
N DNA fE R XS BEARUE, XTI 45 RS B R AR ¢
s ZE ( Database of Genomic Variants, DGV ) {i#i F
Chromosome Analysis Suite X434 77047 -

21 BEFESWER
AT R IIZ L JAGT IERFEE R 2 A

BRI, (HRAWZGEATE (E 1) .

1.2
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O L T LI T LI T rrrrrTrTrT LI
jJecscseseseszzEEEEe3C33303cE8080885¢5¢%288
7 & & f & R & = ¢ = = = = = = = = = Lol e
2555k REE S22 EESRSSSS22S8E82Z28888¢8
= =T = =
B1 BILZKRNFSREERRE 00 JAGH IR AMNE T 50 B AR T HAIEN,, /58 JAGT BRI &

Bk

HE— 20 R TG (R R B R, A L
chr20p12.3p12.2 (7824240~10831812) 4k ¥ i
— 23,0 Mb Y ERE (B 2) o SRR Boh

£ % HAOl., TMX4., PLCB1. PLCB4. LAMP5,
PAK7. SNAP25-AS1. ANKEF1. SNAP25,
MKKS. SLX4IP 1 JAG1 25 12 M3 H, &6 &
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UCSC Genome Browser ( http://genome.ucsc.edu ) ,
KIIXA~ 3.0 Mb G @R ERR FBE, AL TEZA
KR A5 R ZE ( Online Mendelian Inheritance
in Man, OMIM ) E W) 9 LR (2 2) , H
Tl o BT RE LA JAGT, MITIESSZ B LR 58
B AGT HEPZR A BUR SEN ALGS . KR

HGMD ., PubMed., J7 77 . 435 F1%0 M 4 [ P S5
PPE, AR BB 0 SCHRARE . HGMD 8 2
HS SR RS BLA ALGS 9 3.0~4.0 Mb Y Bt A BE
54 (F£3) 7, BEAMFIE KB b ] ok v
ENER

-1.5 M

AL | . A, o b
-ll:l': ‘:"“ T et e i veen More o el VM Y gl v, I N S o Y ] -mmﬂvulr;----n—"'“'" '“"""'
gy Pl & & % 2 - = & i -.\-' " e .‘ -:“_a -
E"_‘f'_g‘-'l s b T o ety [l Ty * g G g (et e ¢ 8 g ] bt et W b el napdnn bt oy e e "‘Q'J'«-'\-‘,",'J’
7500 kb 8000 kh 8500 kb 9000 kb 9500 kb 10000 kb 10500 kb 11000 kb
oS pi22

B2 rEdEpEsmNEREE  HIL ch20pl23p12.2 (7824240~10831812) AMFE{E 3007573 bp Mk,

F2 BILERKARESHIE OMIM hEREREE

FLH PG S A= FERI2H A AL Ir = FA
JAG1 20p12.2 20:10637683~10674045 AD ALGS; JEIEPUBRAE
HAO1(605023) 20p12.2 20:7882983~7940445 = =
PLCB1(607120) 20p12.2 20:8132235~8884910 AR PR 5
PLCB4(600810) 20p12.3-pl2.2 20:9068709~9480815 AR, AD HALIR LR G AE
LAMP5(614641) 20p12.2 20:9514357~9530525 - -
SNAP25(600322) 20p12.2 20:10218693~10307419 AD SERMNT T
MKKS(604896) 20p12.2 20:10404779~10434238 AR McKusick-Kaufman ZE51E; Bardet-Biedl 2551
TMX4 20p12.3 20:7977352~8019828 = =
SLX4IP(615958) 20p12.2 20:10434452~10628 137 - -

e [AD] WA RRR AL [AR] WA @ ARRIERE; - TRty NaERAUAR]

%3 HGMD #iEE U KRR A ALGS B3 & 8

RRE
UGN N A FEH AL AR K]y (Mb)
20p12.2 8813006~11844206 3.03
20p12.2-p12.1 10380766~13 660393 3.28
20p12.3-p12.1 8521437~12366350 3.84
20p12.3-p12.2 7383615~11268829 3.89
20p12.3-p12.2 8044 130~12044897 4.00

22 BIT54R/
BOILABE G 45 7 JoFL I T 5 Ak v 2% H- 9l = g

MBI A SR, 0 R AL e H IR I I, B
FANE, HbIEYE 2 AD K4 E X IE
BT 9d G hibe, VeI T2k, thiBeizWr: BRI
BUE; prmPmee (48 & LAY, ZEmfisrin ) ;
Ik O MR (BREE) 5 BRBRZAE; 4E4E R D Bt
ZHE. 8 AN H K T2 A DR i, IBLL
FIATWINL TRE (R 1) o 11 DA KRBT T2REDT,
B 69.0cm (<-1SD) , {AHE 7.25kg (<-2SD) ,
KHl435em (<-1SD) , JTCRIRATILEE, 54
BERT LR HLT R K FRE (£ 1) &
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ALGS M2 W27 1 MG A2 I 1 21 i A
JUE 5 R B2 TR 1, RN Ay F A 2R
Wi P U Y 3 . Kamath!™ F1 Guru Murthy 4t 153)
ARG WibRE, WA TERRM. Kk
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ALGS B, G AR BUE SR S MR K £ |
SR FH AR AR A i) s X 224 30 3 TR AT AR
W, BEARIRIZ B2 2, [l ek g T — Q007 #E
WNS1 . W) KB AR B . SR AR X
TR A BeRE R O A BE I e SR 1k 37 0, TR B
T o e o AR I 2 R A5 T B IR A T A R B
ZRAF ELARME . 2010 47 [ PR 240 A 55 P 2188 A b of
DIME L A0 G o0 1A 9 1) 5 AR R A 5 PR AS B
%) Z2 FAAIE BT £ 3 A 7 S I PR — i i ),
AR A5) 6 LAl 2 B 7 A AR 24 (o AR 4 51
FR, LT —A0 S JAGT FEH 1 37 v )
&, N B E 2P AL T 8% 24 K98 . HGMD
B R EGR 5 A2 E ALGS B EARE, H
HAE R S AR B TR P,

AHFSE B R a2 A2 5 HAOL, TMX4,
PLCB1. PLCB4. LAMP5, PAK7. SNAP25-ASI .
ANKEF1., SNAP25. MKKS. SLX4IP 1 JAG1 % 12
AEH, HpH 9B IGE T OMIM, JAGT,
PLCB4 F1 SNAP25 3[R A 52 5 e o i 5 M 5t A% Ty
3, PLCBI Fll MKKS 2[R 5 % Y (oK Bt st %,
Hoagy a DI E 7 =UA B, A PLCB4 58748 1] 5|
EHERRLEAE, RN R S, 1w
SNAP25 g8 n] 5| e RMENLTE 1o A SCHRL Gk
ZAARLIG PRI, B LR RERGIS M L R 8t % 1
Y. HLEA PLCB4 Fl SNAP25 K& [H e e 31K
ARG R B, X PP B A 1L 2 AR AR %
% (non-penetrance ) " SZBR I, JFAERTA & A
JAGT JE R A8 F ¥ ALGS B I R Z B, ALGS
(R ZE B RE LR 949",

ALGS HHTM ICHIGT-BL, HIBYT LIXHE S HF
hE, FETHEREE, it e R RIRE Y
AR, TUGEEREEER" . TLUIREKRE

AE < EUIRPR AR HENE 4300, 11 B2 SHe M iz e o AL
R, 2503697 S ORI A7 R 4 A AR 1
P B Ak B AR, IR
MEVATERRRE, AR AR . LR TR
PR A s LB R IPE T A T A
TS, A FL o0 Bk B A 2 ALGS S5 DL A O i S5
£ )7 i /NG I 1)) G G 7 N
Fukumoto 25 " {52 BRI, X ALGS AH2¢ 1 PN Fis
AT HEAT P B AR A FLAE AR TN T iR AR
B A543 T 2% B AT IR YT, (E6 ™ 5 B AT gk
R ™, A SCHRILAERIREL T Uik 3R, I
D FT IR T M A E 2R A HIE S RRIRYY . H AR
TR, (HHS I USRI

R, ARWESER B bR R R AR
RAG ORISR, 76 161 ALGS BJLH R
2 1AM TAGT ZER A e . X — KRBy
&1 JAGL FER A, Rl ok L2 W ANG YT,
DL KR Zast AL A= B Wt T st 24
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