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BiAASE, A PRFLIE IR & o 2 BRI M STHEG 48 . kI8 PRI ) BT 28 . SLCTAT7 BEEAGMZS R R 3 8L
PRSI 3 AP EUR S .1387delG(p.V463CsX56) . ¢.1215G>A(p. W405X) T4 ¢.625+1G>A, 3 ] L2 B
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Clinical features of children with lysinuric protein intolerance and SLC7A7 gene
mutation: an analysis of 3 cases

CUI Dong, HU Yu-Hui, TANG Gen, SHEN Dan, CHEN Li, LIAO Jian-Xiang, CHEN Shu-Li. Department of Inherited
Metabolic Diseases, Shenzhen Children's Hospital Affiliated to Medical College of Shantou University, Shenzhen
518038, China (Chen S-L, Email: 13008803656@]163.com)

Abstract: Lysinuric protein intolerance (LPI) is an autosomal recessive disorder caused by SLC7A7 gene mutation
and often involves severe lesions in multiple systems. Lung involvement is frequently seen in children with LPI and
such children tend to have a poor prognosis. This article summarizes the clinical manifestations and gene mutation
characteristics of three children diagnosed with LPI by SLC7A7 gene analysis. All three children had the manifestations
of aversion to protein-rich food after weaning, delayed development, anemia, hepatosplenomegaly, and osteoporosis,
as well as an increase in orotic acid in urine. In addition, interstitial pneumonia and diffuse pulmonary interstitial
lesions were observed in two children. SLC7A7 gene detection showed three pathogenic mutations in these children,
namely c.1387delG(p.V463CfsX56), c.1215G>A(p.W405X) and homozygous ¢.625+1G>A. After a definite diagnosis
was made, all three children were given a low-protein diet and oral administration of citrulline [100 mg/(kg-d)], iron
protein succinylate [4 mg/(kg-d)], calcium and zinc gluconates oral solution (10 mL/day) and vitamin D (400 IU/day).
In addition, patient 3 was given prednisone acetate (5 mg/day). The children had varying degrees of improvement in
symptoms and signs. It is hard to distinguish LPI from urea cycle disorder due to the features of amino acid and organic
acid metabolism in LPI, and SLC7A7 gene analysis is the basis for a definite diagnosis of LPI.

[Chin J Contemp Pediatr, 2019, 21(4): 375-380]
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i 2 R PR MR F it 52 AN B (lysinuric protein
intolerance, LP1) i Perheentupa T 1965 4F 1 X i
T PH B R IR S A B T BUR R
WA . DA S, JBE Rk,
I R, N 1/76000; HKHAS, B AR
WERIE, RS HECE Y o R
Mk, BFHEFHE 2 RGE, In KB A R XHZ
NI R, 85 IS T 454 RGEM I R 2%
B, e R AERES . RERIRERINE 2, M
A R AT A, ) e 722 A 120 5%t i
PRI B 2 — P, B e S A8 1
AEREEEG . B L R S5 i RV ARAE,
[T S g s R A an g g . e, JRFLIG IR
ST, MR KR . SR,
I 15 P BEAR I o ARG IR G 3k PR B 12
REBIRIT R GE LS B, A SCE R
2 3 1B ILAYIG IR B 3 2 W e B o #r, DAnig
e A B A X 2 AR
1 #RERE
1.1 HRIH
W1 1, 888 A, Wi, KA
nE 1dF 201746 A5 HABE. BILRSE 2
%27, RANGE, WAKE 215 ke, HARA
B, TUMERER 3d (BIERIE) , ERKK
BFIERFE L. Bl BILA Y &
BCJr WG i S, Wil e a2 gl
SR, BB E SRR 6 AERTANGE IS “F
MR 1 UK, 2 SRR ZE MR BT, R &L
W39 %, IRME; BEE 33X, 4t B 5
W AHAHIR iR UL (W 2) o Ak B
110 em (<-3SD) , {AH 15kg (<-3SD) . T
OB, BT BCHCLEERE, SUI S5 Ik EL 25 ok
e TRV o XU SR, AR P S TR
OMEA AR W % WA T 2em, BAMT
5cm, JUHBEAE, MIFUERE . MAERGAMK IS
o MBI A IME BN WBC 1.8 x 107L ( &%
fH: 5.0~120x10°/L) , Hb 61 g/ ( ZF%{H: 110~
160 /L), PLT 81 x 10°/L( Z7%{H: 100~300 x 10°/L ),
C I EE FA( CRP )19.8 mg/L( Z#A{1: 0~10.0 mg/L ).
JFTIRE: HEMH (ALB) 283 ¢/L (&% {H: 35.0~

55.0¢/L) , RIEH . O FLRNEE (LDH)
1327 IU/LA B2 1l: 140~280 TU/L ), 43 1E% B Ao
M55 1.86 mmol/L ( Z#fH: 2.25~2.75 mmol/L) ,
RIEH . B L. & [ (FER) 706 ng/mL
(Z%1{E: 10~291 ng/mL.) , {ELL4IZE (EPO)
107.87 mIU/mL ( Z%{H: 1.48~31.88 mIU/mL ) , I}
2 (FA) 7.24ng/mL ( Z%{H: 8.86~96.24 ng/mL.) ,
AR 2R 324K (STFR) 39.88 nmol/L ( %
fH: 12.16~27.25 nmol/L.) . MLIEK} 1108 U/L (=
#{H: 28~100 U/L) , JRIEHIG 1612 U/L ( Z%1{A.:
0~450 U/L) o Iz, IFLAR . Al fEHrEax i sidic
3% (ENA) . $iB%E DNA Hifk . Bidiik. i
TR ZIIER o BRER Fos a5 dahg 4 U B IsER
b R B B RS, AR KEERR
DL RS, M/ MRsb, 4R I 2
A8 DO i 200 o R s A R . 600 N R A RS K
JHEIIE . RBLAE SR P 18 K o 22T DT X 2R B S o

Wl 2. 2, 1156 H, HE1ZHHE, &
JLZES VRGEE 1=, BN, HARE 2.82 ke,
WS, ARKREFIER., BEL: AYAE
M. B2, FEREAEYEHIeE, PR
Dy S5, AR B 122em (<-28D) , {AE
20.5kg (<=3SD) o T EATH, O iR 0L
BRE. AT 2em, WA 2em, BiiEs
W, hZIERE. MERGERERI ST Fih
. I MR WBC 3.1 x 10°/L, Hb 103 g/L, PLT
104 x 10°/L, AXIEH . FIIEE: ALB 309 gL, 4%
. OWLEE: LDH 969 IU/L, 4X1E% . HLfE
IM%5 1.93 mmol/L, AXIEH . MAg: Hh =M (TG)
25mmol/L ( Z%AH: <1.7mmol/L.) , RIEH ., &
M-E: FER 1826 ng/mL, A 1FE% . IMl%1E% .
ZEWE AT X B B

Wl 3: Lo, 1210 A, FAMRE ., gi2P4F,
TN FEZIE . &A1 ETF 2018 4E 2 H 21 H APBE.
PAERT I RS AR, i, (RE TR
252 kg, [112Z2 W Hb W ETE 65~75 gL Z|8], G
BEWNZR, RTRERAIT. 1 REJLE
B LR, SR Z RO, TeHhE .
Toiek . TRk, o, BILRS 3R 2 7,
SRR, AR E 3.0 kg, HAETEMTT, 3
S0k, S HIRSBIE, 6 HIBIAN, 10 A 2l
12 A UiE, 14 HidonE. BRI oRiik, AChk
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Ifdt, TR, AR A5 38.7°C, ki
192 K / 43, WU 68 YK / 43, IiLFE 102/70 mm Hg,

5576 em(<-28D ), 1AH 9 kg(<-2SD ), &1,
RN 2, s, DEmGEH, WkERE,

SR (), XUB PR 0 B ok, SUl A ] A %
B WS, O MEA AR U R, EER, A
T 2em, BUEK, MAMT 3em, JHEE, RS
ERR W BUR R EEAFIREE, FER A i
LR WBC 4.5 x 10°/L, Hb 75 /L, PLT 172 x 10°/L,
RIEH . WUIfe: NAARAELLHM (AST)
129 1U/L ( & % {. 0~401U/L) , ALB 28.6 g/L,

AEH o O LDH 2244 TU/L, 4X1F% . Fafif o
M55 2.11 mmol/L, AX1EH . M2 71.8 ummol/L ( =
Z{H: 14.0~65.0 pmmol/L ) . Ifitfg: TG 7.23 mmol/L,
A IE W. %I -E Wi: FER 7842 ng/mL, EPO
186.87 mIU/mL, sTFR 74.31 nmol/L, AXIE% . FL#&
IEH . AW X Song B, BEns. 4
REPEE I, DETC SRR AR TR AE
PURBE S, B 76 4 O Y2 PR 3, T DL 10%
R AN, HARCNH AN, Sk R Y
(=) o XU CT /R P SCEESE £, 1 il K R BRAR
W52, U Mo 2, Ry 5 AR <R i FE 4 5
ANV, U0 P i) b R RS, OBUR AT L AR T £k

2 B PR R ] B 2
1.2 BEERERFE

I AN — HR IR (API3200) 171 42 2%
PR R BE L P B 20 BT, PRATAILIR J3 AT 7 5 HE OB IR
FIAL (GP2020) E5EAL.

1.3 SLC7A7 EEH &

PR 3 1) L S ACBERR KM 2 mL, i DNA
HERF A ( GentraPuregene Blood Kit ) PEH 4R
RIZH DNA, X ZJbata e E AR g i, AR
I P 5 ARG 0 382 £ A3 993 A DG ) Panel (475
947 DL ) FHRBEOR A, i TR IDT
N B B xGen Exome B 58 0% A
2500 F-H5E N, BAEEALT 99%, 3%
A S, FH Sanger AT IGIE
1.4 EERREMSBHEESHT

AR SE I BR ot o SRR N A 222 2 ACMG )
L AR A ISR UE S HE T TR R AR S B

2 Mllumina Hiseq

2 #R

21 BEEREHRRKE
il 1. 1 3 MRS ZERRFEAR A LA Z T =
3 BIPRFLIE RIS =, UL 1,

F1 ZOIMERREEAMZIRBILHERERH

— S ‘ i 1 1 2 : il 3
BITHT IRIT 6 AJE IRIT AR TRYTHI RITIE VRYTHT BIT)E
I HE
FIEMAE (x 10°71) 5.0~12.0 1.8 42 4.1 3.1 34 4.5 9.0
MLTEH (2/L) 110~160 61 86 92 103 117 75 104
ML/ (x 10°/1) 100~300 81 117 123 104 140 172 405
A Ak s
HEEH (g/L) 35.0~55.0 25.6 25.7 232 30.9 31.8 28.6 30.4
FLIR S (1U/L) 140~280 1327 420 258 969 1011 7842 1492
BREH (ng/ml) 10~291 706 510 334 1826 1691 1382 1272
HIH=H8 (mmol/L) <1.7 1.6 15 1.6 25 7.9 7.2 6.8
TEMTE (U/L) 28~100 1108 114 168 128 116 = =
1145 (mmol/L) 2.25~2.75 1.86 191 2.06 1.93 2.14 2.11 2.18
M4 (mol/L) 14.0~65.0 55.2 2.4 81.8 455 49.4 71.8 57.2
oA A T A
MG ZR (wmol/L) 1.0~70.0 0.8 12 25 24 5.9 0.9 5.0
1L 5% (umol/L) 7.0~100.0 123 13.0 17.9 10.4 17.5 9.2 149
IMLJRZRR (wmol/L) 5.5~45.0 15.3 22.1 20.1 23.1 36.6 12.1 62.9
A ZERE (umol/L) 1.0~50.0 57.6 28.3 17.6 38.0 20.2 454 15.1
JRFLIERR (mmol/molCr) 0~2.0 11.7 0 0 4.7 0 184.2 0
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22 ERERTHH

& B 1, fi] 2 7E SLCTAT B N fE 1E
c.1387delG(p.V463CfsX56) Fl c.1215G>A(p.W405X)
HARARE, 4k A, WE 1; #3717
SLC7A7 F£[H Intron 4 AMFAE ¢.625+1G>A 4lif5 8T 4%

RAZ, SRR AR, WA 20 . 1215G>A ik

ATCIC G G TG G C

AR, KT T EAN . NS EE R S A B
JE (HGMD) . T A% 4R dbSNP 4 4, 15
KU, SLCTAT JE I . 1215G>A 28 7%, AR #iF ACMG
5T, .1215G>A K 6 L &8 (PVST) , X A4
SRR T LA, 7R TR & A R AR AR

(PM2) , AH c.1215G>A A8 Ry g 4s

100 100

+ CTCTG AT

mmmﬂﬁmmmmmmmmmm

5112 (¢.1387delG )

160 120
GCG CCTT

1 (¢.1387delG )

CCTTCCI Ca

Bl 1 (e.1215G>A) B2 (¢.1215G>A )

B1 BJLEA.F2(612E)RER
Bl 1. B 2 SLCTAT ZEH IR ¢.1387delG 1 ¢.1215G>A &

240,

HULACE (¢.1387delG )

190
GCG CCTT

T A AT Y

£ SLC7A7 ERE ) Sanger iUl 5 &

BHIARAE

RULBEE (EFARD)

160

8P GCGCCTTCCAGCG

ISR (A1) BILBESE (e.1215G>A)

EARGN G N s B 22 N DT DA

EATYANT

Af | AEEANTIHERS ¢.1387delG . c.1215G>A Zea5E7s,

/vw\/\' " AMAAMMA AMAAMMA

B2 BILAI3KRER
Kith ¢.625+1G>A 4iAR78, AL HIHERT ¢.625+1G>A

BT ShE

3B LW, TIREAKE, #ha
JRER 100 mg/(kg - d) . & FIBEFARRK 4 mg/(kg - d).
A BEBRR B5 5% 10 mL/d . 44 E D 400 TU/d. ] 3
ST HRERRIEJERS 5 mg/d IGIT o B 13RY7 6 I FI 1 4F
Bl 23097 6 A B 33697 3 HJEKEV, AEREAE
AN SE, WA 1., 3 fBJLE
BIT IR AR MFLIE IR R R . B 1 7E1RYT 6
H G & AEWES 2 IRABE, 2Wi A litige, flids
CT 7= PRl FE AN, 1] DL HICAE 30 A5 BE ootR B A 4
RARE R, Tk 55 WA R IREUE %,
N, PR AR (S + M) .
BIT ARSI 2 81.8 umol/L, A A,
VEN BRI R, M R R il SO RS, (A A R
XU I = 2RI ek . B 23697 6 HJE,

2.3

£ SLC7A7 EEH Sanger 5 &

AT,

BILRE

LTS R R AR S I . ] 3 SLCTAT JEH

TeltiEBREARARAE, A VLM s i s G 5 . 33l
P2 %, LDH /1 969 TU/L FHE & 1011 IU/L, TG
i 2.5 mmol/L T} & & 7.9 mmol/L, %l 1. 4] 2 T %
25 AN B AR R Ak 2 R Bl 33697 3 A JE I
FAMEZEIEH, LDH. FER. TG Y4B ARFLEE AL,
FOMW s, A AR, T A AE. 2018 4F
57 21 HE AN CT: 5 2018 4F 2 J] 23 HXTLL,
XU T i A8 BRI U, Ae b i A e

LPI J&—Fh 5 DL A e @R Bk s A G
Hi SLCTA7 BE[N 72 2y LATI S H BRI, 5200
/NSO /N EE IS R KSR . S 2R
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y'LAT1 2 ) DI g & 5 40 1 4F2HC (CD98 )
ghhy, TR IR E, SLCTAT H T
H4ql1.2, G 11 A4he 7, ik % 2018454 H
TE HGMD £\l iR H R &R SLCTAT7 FER 278, 4R
T8 67 FhoeAs, A15G 27 Fhdt LZAE | 7 Fh I L RAE |
6 FP BT YIS AR | flile S A 52 43 514G 10 FhoAn 8 Ff |
KA Btk 9 fl, KZRWalifRis,

ARSI 3 TS, ¢.1387delG . c.1215G>A
c.625+1G>A ¢.1387delG 7 & 284N H A4 i — il
IR 1387 fir S IERS R, B 463 (i
B P Z IR G R AR, A ¢.1387delG 2§
A GHERIER Y, c.625+1G>A L EAEL 4 N
T 3 AN R FPHE X —A By AE, FECE
4HNBTHIR, AR RN 4 B LSS B A 3

Mo aE R IhEE, I yLAT1 & MRk v,
AL R TC LR, 231 U 405 o (0 2 1R B

PEATL L, FPAEUEE T, MRS A I YIRE.
c.1215G>A Jpfi At LA, MG ACMG F5 /i 434t
REORTEZRAS B2 561 IR, 61 HE
B HH D) A2 i 228 R 4 I, 240 e 9 2> 45 T Ay 7 ) I
IRFE. FRIL, P4 AR [ 28 A8 A A ik R %
RUELAT b, a3 DA R A s — 3

#E 2018 4F 12 H, @EkILA 231 i3,
Fop )L BE 195 4], FREMUAT 5 FlHE . LPIA]
FEATA AR5 e, R4l LA, R To Il IR
SR, WiFlJa 2 ER e | IRTS . R R ST
RRGRI, FHIRIZ HHEAA RS A Z P,
JLEW, FRERINEREFER. BREMR.
1210 AT R 1 ST e e AR M i - ) e D
AREN W, EERBO SR AL . B AT
AR A B,

LPI & —Fh 2 RG32 RIE, Mlidssz 22
Ry w0 H ™ I R iE. kR R E A
50 flfliER Az 2, B 3441, &6, 4Fit2.9
(F=R1 ~28) % BV Hop LERE 45 6], KZ
FI M) T AR, 85 kS Il AR A UURRE
14 1 JLAETS, YIAE 15 2 A AE T il i 2 1 DR
fE M AR L R ) R T TC AT AR IR R S
FEAR , AR CT AT i Ok AR 3 ARG o3 1,
I Parto 38 ™, A 1/3 JCIFIL R GoAE R B E TE
B I 0 BB AT AR AR 2 R0, Il I & AE
F18) 77 TR S 5 SR A WA B S A e, e A

ML, JETo MR T A ST R BT SLC1AT7/
v LAT1 A 06 25 B2 v VR T, 4 W 44t i Ay
W3 b 7 40 SLC1A7/ LATT S48 FEIE, 23 hn el
LPT (35 i S 0 sy

AT 3 M Im IR R WAL R AR S
EEARE, MBI BEMAm, EREF
R )E, TR, &G, SRERa
2T B W A S A bR SR, Ak R il 2 A
/b, LDH. FER. TG Ft %5, 3 #3530 3L
fasiim, B 1. B 3 MRS ZRRREAL, i 5 SRR
AR, 2T R SR R R, 3K SR AR 1
AR el B AR PR BE R AT S TR I e B Bl i =
JE (OTC) o HOTC BILEZ RN AWML RGN
S, M TR EI R, 454 LK S SLCTAT
FEPR A AT BHERIZ W, 3 191 ) LA e A8 ) ™ B A
FEZERAR K B 376 1 % 44 A 247 B <A
UK, 7E 1% 104 ARSI, il CT $nixiE
P B) T P T, T VT ORI SR, IR R R
it 0 2 DTRUE R R B0, B 1 B0I2 248 5 H B ]
FrtERfi g, 1A S IR R R S, L
A NZI . ] 2 24K BE R GURER FATE
I s IS 2 3 B LI FEE— 25 Bl D00
g,

LPI L “P%. B, BiIERAE" I—MaRdT
JEOU) B b FE N R AT 2 IE A0 A R =, 4%
il i AE IEHAKE, IF TS E A, MR RKRAEE.
A3 B ILTINERR . 4iE R D B ERRESEE |
AR, IREARE, # 3 fiiE B s,
PEA B B AZNG, TREERIEJEAS 5 me/d, SrPRIR 1 A,
3FIEILE 34 H ~1ARIRYT, FRIMAER I B s
CLANME . AN, NI TR, R Il AN
A AR R ARSI . (B 1 A Zek, 1 1. il 2
M TE K WA I 25 116~168 (28~100 U/L) , 14l 2 Ifil.
AEHT 2.5 mmol/L FFiEi %] 7.9 mmol/L. Parenti'! % 3%
TE 5] 2 52 AR IR R R 5 JF A . U Bl =
(AR, T A L5 30 R R 4 A A IR i KA
T FRATT I A8 ) A A R AL, AR R = R
R U8B Tl (A HLEE AT A, A R IR IAE 5 B
JHR AT T RE 32 458 i 75 E— 25 R . f01] 3 B AR W% it 4
SEARFEA G2, ABANAEAEAR A ILE, AR
TR VLS | AR WY 0 i i) B 22 . H AT,
Ji ) JS 0 748 1 TC A B . B BIRIT T E . DIER
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I, R - B AT IR T (GM-CSF)
AL AT LI G LI IR R GEAE R, (H GM-
CSF A 15 &l T 44 19 fE 6 . Santamaria™ #7581
— {55 It v A DURURE 1 S LiEAT IS A, 18
A5 B IUMHREAR TS BN 22, SR 26 D HIE R
It 2 AR S BT

Zib, LPLE—MZREZ RPN, Wil
FRACIS AW RIME, 6 12 W 2 5 DA
HATRIRIY 7 SR A RERLIE e T E i, A adig
JTRL BT AS , A0 AR | I R
B BB A . TR OR S5 2 A BN W] R B2 b 21 1
B, I e Or &2, e R LA
PP Y G
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