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Clinical feature and genetic analysis of a family affected by congenital bile acid
synthesis defect type 2: identification of 2 novel mutations in AKR1D1 gene

CHENG Ying, GUO Li, DENG Mei, SONG Yuan-Zong. Department of Pediatrics, First Affiliated Hospital, Jinan
University, Guangzhou 510630, China (Song Y-Z, Email: Songyuanzong@yvip.tom.com)

Abstract: Congenital bile acid synthesis defect type 2 (CBAS2) is an autosomal recessive disorder caused by
biallelic mutations of AKR1D1 gene, which encodes the A4-3-oxo-steroid 5p-reductase. Cholestatic jaundice is the
main clinical manifestation, accompanied by malabsorption of fat and fat-soluble vitamins. This paper reported the
clinical and genetic features of a CBAS2 patient definitely diagnosed by AKR1D1 genetic analysis. An §-month-
old male infant was referred to the hospital with the complaint of jaundiced skin and sclera over 7 months. On
physical examination, growth retardation and malnutrition were discovered besides mild jaundice of the skin and
sclera. The liver was palpable 8 cm below the right subcostal margin with medium texture, and the spleen was not
enlarged. On liver function test, elevated levels of bilirubin (predominantly conjugated bilirubin) and transaminases
were detected, but serum total bile acids and y-glutamyl transpeptidase levels were within the normal ranges. Liver
histopathologic analysis showed disorganized bile ducts, obvious multinucleated giant cells, significant cholestasis
in hepatocytes, together with portal and interstitial fibrosis and lymphocytic infiltration. Via next generation
sequencing analysis and Sanger sequencing confirmation, the infant proved to be a compound heterozygote of
the AKR1D1 variants ¢.579+2delT and ¢.853C>T(p.Q285X), two novel mutations originated from his mother
and father, respectively. CBAS2 was thus definitely diagnosed, and chenodeoxycholic acid was given orally. As a
result, the abnormal liver function and hepatomegaly were improved gradually. On a follow-up 3 months later, a
soft liver was palpable 2.5 cm below the right subcostal margin, and all liver function indices recovered to normal
ranges. [Chin J Contemp Pediatr, 2017, 19(7): 734-740]
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6 R R A B R 2 B ( congenital bile
acid synthesis defect type 2, CBAS2) , X F% K Ji
KM A4-3- S B BE SB- 0 R BRI, bk
AKRID1 FE PR 28755 [ i # Y R Btk s 40 1
H BB R B AR IR U e, IR NG . B
TEVEYE A Z WIS R, I A T e, H
SRR R A y- A7 S RS K IE R . AKRIDI 3
RAE T Y ok 7q32-33, 42K 42kb, £3589 M4
87, 4if% 2.7 kb ) mRNA 207, HEA R =Y
HEr 326 MESLRR A 4-3- 4 [ 5B- A JEE
G R EIGRAE I ANN, VBN —Fh NADPH 4R
fiti, ML 3- %8 -4 W2 h 12 [E B E i
TR AT IR SR P

AKRID1 KR /3Hr2: CBAS2 B2 A il SEHHE .
15 Rk, EANCERE il 12 F AKRIDT BE R 5
A5, AUFE 2 RS SEAE, 2 R SURAS A 8 Rhgts L
AR B 2010 4E, Zhao %5 " P R AE 2 4 K
i FR TR Y AKRIDT R85, JHBH R [E W77
F£ CBAS2 [ 5 (A H AT 35 B AR I SCRROCA 3
Fagik 1P CBAS2 WG RIS W FNYA Y7 296 1 75 22
PR ARSCIRGE 1 61 CBAS2 LAY AR AN
AKRID1 LR ASRHE, ZBE NG| E2 6k, AR
ISR EE I TAKYE , IR Gt it s,

1 #RSAEE®
1.1 HJBINE

BIL, B, 81 H4d, B “e 5 &k, W
MER Y 7 AR” ABto BILAERZAEAA I
PR R . PLBE RSy, fRIREE. M ERERME, K|
KTPEMN, A5 14H 8d I M Epetie,
A NF LD e A H 40 2 228.5 umol/L, 45 4 JIH 41
% 97.7 umol/L, JE45 A JH L1 &K 130.8 pmol/L, W
R E L AE WG 119 U/L, 7] 4% 58 R 42 35k 7 7% iy
190 U/L, v- 73 & BEH% K 45 U/L, Je 2 & D6
5, AREAE (£ 1) o 340H 10d B7ES
—BERiAT MR + HIE A + I & +
JIFE Wk + BTG R AR T , JEIE BTG R R - A
OB, AT WK 2% A0 M A B A
JFEREY sk FTaL, [ X /NIRRT 4k 4] 2%
A, AR R A (B 1) o 12
o CRHIHR AR, JFeA T A (TeFLE
T T —EREC Wk ) MRFE AR B UER”
EEN), PRSI DRe a3k 1),
it ziaim KB LR 2. L H R L
e, KEth. BEHRM AT, BN, KWK H
25600 mL, KEHE A, MEIER, KEHKZE,

&1 BILAREURELER
AALIRDR (SHEH) JE )
1.3 1.9 33 4.8 5.1 52 6.1 8.1 8.6 9.6 11
ALT(9~50 U/L) 119 1359 169 106 142 150.3 25 29.7 51.9 53.7 88.7
AST(15~40 U/L) 190 216.5 272 138 143 151.8 150 156.6 256 128.4 68.5
GGT(10~60 U/L) 45 - 32 23 24 21.8 20.4 35.6 326.5 68 17.6
ALP(40~500 U/L) 660 642 460 343 425 568.4 473.9 284.8 295.9 282.3 299.1
TP(65~85 g/L) - 46.7 60.9 66 67.2 64.8 65.2 69.4 70.5 63.9 67.1
ALB(40~55 g/L) = 31.6 39.6 41 40.9 41.2 46.7 49.2 48.1 455 46.2
GLB(20~40 g/L) - 15.1 21.3 24.9 26.3 23.6 18.5 20.2 224 18.4 20.9
Thil(5.1~23 umol/L) 228.5 290.7 91.5 100.8 76.1 84.8 82.3 54.9 40.6 9.4 43
Dbil(0.6~6.8 pmol/L) 91.7 189.5 45 28.5 424 394 42.5 26.2 18.4 32 0.9
Ibil(1.7~17 pmol/L) 130.8 101.2 46.5 36.4 33.7 454 39.8 28.7 222 6.2 3.4
TBA(0~10 pmol/L) - - 31.7 - 9.5 7.1 1.9 52 43.1 15.4 10.3
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B1 ZBILFFBARAFHRELER (A-B: HAN -

yefr, C. gk, D: Masson Y2 ff, x200) G NG
LR EAEL, JTANH T R AR AR SR BT R, TR
Aife, JFANMIRIR CA) , [FIEF4npEm T (A) FHEE X (B) A
Kbk AR ; CK8 2K (A e 41k e (0 il A KA /M
FRRRERE A (C) 5 1M Masson G4 7, 1 73 V45 DXORI 48 ] Jo 21 44 21
2 (D) o LLEBUE, FFE IR IR BRI .

BILRSE 2 IG5 2 7=, thARNGIE 40 JB, 220
AR AR, AR 2.85 kg, HK 47.0cm, I
A TEE B AR, R RS, IR
TRIALIR sl B A e o o

kg #. A% 685ke (<-2SD), HEK
65cm (<-3SD) , kMl 42em (<-28D) . #ids
W, KM, KE. BRE, 255K, U
BRI, TCROE KT S, TR LS A
il S AR BTRIPEER, R/ 1 emx 1 em, JEEL,
WAICFE I, A WL ePE I AR, oHPL, K
B, BEEXTFR, THREIE, =MAE (=),
SUIE I 53, R E LT B OEST,
OHEA S, REEREE . @R, A
R 8 em, B AR, AL R R &, B st ( - ),
S R W . AR DUBCERE, AT R AR
RO, WERE | AR A B AT 5]
TG A R EL ECAE R B

WA AT . ARSI F MRKBUER . Ak
K K BRI RE S8 (1) o MLV EE 4.9 pmol/L( =
Z{H 11.47~25.5 pmol/L ) , 25-(OH)D 5.89 ng/mL( =
#1{4 30~100 ng/ml. ) o
1.2 REEFREEZRKNE

JH EDTA HE 8 WAL LK 2 mL, JFH]
Blood DNA Mini kit 171 & (05 5 2 P50
KA BRA A ) $EHUER JLIEFI 4 DNA 5 pg. Covaris
S2 A SCKs HE R 0 DNA FTHF 229 150 bp Fr B K
£, BJS R Bofk DNA 2R e85, Wit A,
4z adaptor, GRS, SEER T2k
b, A 5 R A G (JAGT,
NOTCH2., ATP8B1. ABCBI11 4 249 A~HE[H ) Y4
FERIZH SO . PR AR & (dbntil et 2L A
BHEAABR A ) 3R ik HAR R SO, K5
F BT —ACI A2 HiSeq2500 ( Mumina 23 7], S )
AT IR I, A5 S AT R R A AR )
FEEET, R BRI R IR AR AR T
1.3 Sanger MlFFIGE

AR A AU A DU 485 2R, 0 AR L B A B
DNA #57% AKR1D1 28283 K AT Sanger il 2 5o ik .
FraI® (% 2) M4E AKRID1 £ [H A9 DNA 41
i i Primer Premier 5.0 B /41531, Hh b 5mtil 2545
BB R A A BRA w5 il SR A B S v 1A 5
A 2 x Goldstar Buffer Mix 10 pL ( db 5t HE a4
WEHEARATR) , B, TH5IY4 1pl, DNA
1 uL, $5Ja KIEMZEK 7 ul 2 AR 20 ul, 2
NEAAE R 95 C TS 10 ming BEJS 430 4 45,
BI2E 1 4 94°C7AE P 30s, 64°CiE k 30s, 72°C%E
fit 455, 3 DPEI; 55228 94 C A 305,
62°CIE Kk 30s, 72°CHEH 45, 5 EH; 43
H94°CHEME 30 s, 60°CIH K 30s, T2°CHEfH 45 s,
10 MG 5544 94CAEE 30, 58CIE k
30s, 72°CHEMH 45, F£17 MEFF; FJaH 72C
JE{H 5 min.

# 2 AKR1D1 EFE R SH Sanger ME5|H

RABZ IR FF41 (5" — 3") IR JGREE (°C) B (bp)

¢.579+2delT 1EM]: TTCGCAAGATGCTTATTAACATACC 60.7 323
Sl : CAGCTGAGGCTTCTTTGTGTC 60.2

.853C>T 1EM: ACTGGGTGAATGGGAAGACAG 61.3 403

JZ[fi]: TATGGGCTACATGGGTCAAGG 62.0
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L PA B S A R, DT R A XA R I L 4 R
e, LA SUR/NBE R A FIR R
B CBAS2 M RAE £, AEAUAR I PRAR s AT JC 12
B AR R o AW A7 A e S s 20 2 3 A 4
& Sanger M FIRIE)E, AP LA AKRID1 A
AR ¢.579+2delT J% ¢.853C>T(p.Q285X) & & 2%

HF, HIE kAR RAE, JREN
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A 4-3- S [ S5PB- ik A A — > BA fE1L
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TEAL C-4/C-5 WA A A 4-3- B2 [EBE FIE K
A/B IRAgHE S, 2R [E R A2 A/B cis 36, B
ZAF R R AT At SR K CENRRRIE, REWS & I
FLARHE i 0 L 1 p i A BRI g 212 AR 9T UL
A AKRID1 % HJC LR 7AE ¢.853C>T 331 AKRIDI
P, H =Rk 14> o- B8, i
A OSSP I NAD(P)(H) 456 X 5241,
AL B G YE; 78 ¢.579+2del T ST 1)
BYHEA A, 28 HSF A1, 7T 530 mRNA
BT, AR EEE, MMBHA AKRID1
FEHMIER A .

CBAS2 i 3 & 9 19 % Bt g 2 A B 30 Y 2
A4-3- S SB- AR SR AR R R
AR UEEE IR YA R R . HIRY)
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A, BRI R AR YT, T
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UG BAg Bl A ) Lo AR 25 SR Jo iR A
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WS A R BE VIS o
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L ARSI AR A, #i2ILY AKRIDI
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