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Abstract: Early-onset progressive encephalopathy is a lethal encephalopathy caused by NAXE gene mutations.
This paper reports the clinical and genetic features of a patient with early-onset progressive encephalopathy. A 4-year-
old boy admitted to the hospital had repeated walking instability and limb weakness for 2 years. The patient and his
elder brother (already dead) had clinical onset at 2 years of age. Both of them showed symptoms such as strabismus,
ataxia, reduced muscle tone, delayed development, and repeated respiratory failure after infection. The NAXE gene of
the patient showed new compound heterozygous mutations, i.e., ¢.255 (exon 2) A>T from his mother and ¢.361 (exon 3)
G>A from his father. The NAXE gene encodes an epimerase that is essential for the repair of cellular metabolites of
NADHX and NADPHX. This disease is associated with a deficiency of the mitochondrial NAD(P)HX repair system.
Patients usually have rapid disease progression. They are also quite likely to have respiratory failure immediately after
infection. [Chin J Contemp Pediatr, 2018, 20(7): 524-528]
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1.1 &wHINAE
gL, B4, WrEHIITEAR, Mk
T 2452, i 2 AEBLIR & B L AR,
AE, e RAE, 2R, RES
FHEIE I, AEA L. ek, fhiEE. BJL
2 %YL 5y BT vy, R 4 R AZIF AL
BT, BILHAMLT 2 217 F ARG BILAE
R, RANERA, EELS, 7 HAEmMAR,
10 AZEfAN w8, @i~ , 1224 e
SATAE . BILERE 2 % Z AT EAR, R
T2 BT FARBIY, 3 HHRMER BT,
FEIRI R A5 05, WA R, ABERT A A 1K
1 37.8°C, O 120 K /min, PEI 28 YK /min, &
BRI, BIRMnT, WEERE, PGSR,
AR BT & . DU TR, WLTT 4~5 2%,
SR SR, I RE AT . PR RCES. 1T0E
AR, FEESCIG M, M EYESLAE (+) o LRE
fdr: M RLIER ; JHII6E: N (AST)
56 UL (B% (. 8~40 U/L) , &SNEEEE (ALT)
T6 U/L (BE(H: 0~40 U/L) , RIIEH; FRI5ER
J& 5.17 ng/mL ( Z%A{H: <0.05 ng/mL); S 5HT
pH 7.33 (B %(l: 7.35~745) , RWIE%; M3
g, B- ¥ TR, WNENER. M IE®; WA, WL
BEHIEH; WAERE ., AR A
XU A o 0 6 7 AL JUE R 7 R LS ki el
Bl DHEEIESR . — RIS . R -
Tl i A 88 C18-OH Hm Wl i, % IEAMC 4k
FR IR 7 AR AT S B T B8 AR OR DL R
RSB RIRIEH . SkFIRGIRER, HBEE 1
A RIS, W 1, RARIER | LRk
KR DR B S AR I 8 i A A 18

A B e BOLTGE H I s v, 1 I ML
Bl R IR, FRLEZY 1 min, X
SEIRYT IR R

SR iR &

(A) FT2WI-FLAIR (B ) 7% XU KA 2 BR A U fii 25 406
Ji 1 AR A %6 MRI, T2WI (C) F T2WI-FLAIR (D) {75 XU
KRR AR TS, G [EI 2R 20, XU 2 R4 o

1 i Bht 33 MRI 9 T2W1

e

1.2 BREEKEN

BAS AR &, SRESRHF 1M 2mL (EDTA
BUEE) , PEEULPZ DNA, ZHOCHS OMIM %8
P, AT HbRFEH 2/ RT3k, Dlumina -7
DU BB BT o e 0 vh A TR AR A ) 5
WMo FHAIH Sanger Wl 7 #E47 M E KR LACRER 28
AN S IEIE o AR AR v U (A A IS 14
(WL 1), R PCR ki 91 . PCR (K&
50 L) K AE N 95 C AR 5 min, 95°C
5 30s, 55°CIEB K 30s, 72 C EAEM 30s, P
30 AMIEIR; B 72°CANFEAEH 10 min.

525



5520 4 45 7 1 FE SR & Vol.20 No.7
2018 47 A Chin J Contemp Pediatr Jul. 2018

&1 NAXE ERPTSGIEG 51451

GIEE i L 7371 1B GRE (°C) TR PR/ (bp)
(c.361(exon3)G>A)F CTCGTAGCCCTAGGAAGAAAGTG 15 0
(.361(exon3)G>A)R TATGGTCTATTACCGCCTGAAACC
(¢.255(exon2) A>T)F AGCTGTCTCTCCCACCCCTTT Jss 0
(¢.255(exon2)A>T)R CACCTGCGCGACAGAGAACAC

1.3 RENEWEERESH 2 #£5

AW B T E A T Re o,
WA ERRE N . Provean FIE <-1.3 #&~E F; 21 BEIREERTHH

Polyphen2 Tl {H >0.8 $&/~ v e & Sift FUM L NAXE BERAEEE GG RAE, 255 (FF
<0.05 #ER A 3F; M-CAP Fi(E >0.025 #nf 3%, BT 2) AST fl e.361 (AMET3) G>A, 31k A
REVEL TRIMI{A >0.5 $nA %, FACH:, HACHHIGRIRERIER . WLE 2,
NCBI Z: [R5
GG ACCAAC TTAT G GAACTGGCCGGGC TG AGTC
# LS

G GACCAAMCTT TATGGATCTGE GCCGEGGGEC TG AGC

GG ACCAACTTATOG GATCTGGCCGGGC TG AGC

NCBI Z 18751 *
GGCCCGGGG AATAAT GG AGGAGATGGTCTG G

BILFS *
GGCCCGGGG AAMTAAT AGAGGAGATGGTCTGG

LIRS
GGCCCGGEGG6G AATAAT LG LGGAGATGGTCT GG

AN A /\/\ f\ '?W\f W

E2 ZERERDH NAXEBEERT  8JLNAXE REFEE S A57E, €255 A>T (R F#JLEEE ) il e.361
G>A (CRABILACE) , RS INE LR,
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R SCHR S BE R A 8 1, LY NAXE 5
AR R ISR, €255 AST K ¢.361 G>A Yk
N ZEAE KT ¢.255 AST, HEW{E B 25 Provean
A3 BT R T AE SR —2.97 (4755 ) 5 Polyphen2 Tii il
5 1.0 (ATREAE ) 5 Sift FIE A 0.001 (FE) ;
M-CAP il{E 0.0765( A % ); REVEL Hill{E 0.5600
(HE) . c.361 G>A [ Provean TIIME N -7.95 (A
¥ ) 5 Polyphen2 THIM{E 1.0 ( ATAEA FE ) ; Sift Tl
ML R 0 (F7E ) ; M-CAP Fiili{E 0.1965 (3 ) ;
REVEL il {g 0.9210 ( A% ) . B 2 ~548
BIRTRESZIAEE 1 TIRE, AT REMYEURTER S,
2.3 iAIr

ABEIGE TR . = H R A . R
HLAHE Bl R AEXHEIRYY . THIME Q. 4EEE B,
4irE R B, MHBER B N AEE R EL. LA
FUERIFI AL, G5 Be. HBERT L) 29 4~5 9%,
WBEERETTE A (24547 ) BT S5 R R R,
TR & AE

3 it
VT IR A g e — A 5 DL B e
PRESER AR, s i, T 2R
L EN N 4NN SRV IRAPS S ELE 508
421 I RF IR P 2 RG22 | IRBREE
FIL L EICRESE | B BRI LR SRR ] |
WLER TR 25 ARSI 28 2R 48 52 B0 AV H 24
R RN BVERAERINGE, Kthzsh k7 ER,
SCTFI B DU A, Bk, MK, 224
WSRBE, /N A L A B 45 e WL
RS T R BRERLA I i AN B8 58 2R A
FEFE R WK . RHR LB S A A I
58, Wi RAE 5 SCRRARAT o LD R A AT AE AR
FHLIE HLAE TPty o [ 52t BRI 102 e 08 e
AT RE-S LR A RE R U LA G,

2 BT AARESN SR T RGE BAHT
F B NAXE [N 28R i Bl RS

R2 NAXEEERTMARAR

ER=2 PEHI NAXE FE K 545 {37 st RAF [ER 22N 45 )

1 5 Me.[177C>AL[177C>A]; Ta X 5AR FLBEITE,  DUBRRE BT
P Tyr59*];| Tyr59%]

2 kS c[196C>TL[516+1G>A]; TC GBI s 5848 WLBK JJRRAIR, AR EREZ BT
p-[GIn66*];[?]

3 5 ¢.[804_807delinsAJ;[804_ 807delinsA]; 4. fliA Lok FBEAG, FLRBFRM,  FET
p-[Lys270del ;[ Lys270del] /5821974211

4 | ¢.[653A>T][743delC]; s LA IS A 2 AR Lok JFEAG, FEErRiE,  FET
p-[Asp218Val];[Ala248Glufs*26] HR R A=

5 B (@5 RERM) c[653A>T[743delC]; ik RS IS 584 WUk T RAS, HlidE BT
p-[Asp218Val];[Ala248Glufs*26)]

6~10 2% 34 5HiliR) c. [281C>AL;(p.Ala94Asp) 5 SLRAR WA, REEER BT

11 B (RBIEERE)  ¢.255A5T;p.E85D 5 578 R, RS peary

¢.361G>A;p.G121R

B RAEARI LT g E . LSk ) R Rk
KEWEE, PAREKED, H7EmEE D e
Wiy, FrA BRI E] NAXE FEH%EAr, KRB
RICLGEAS | BYYIN s SRR | i LRAS A G R AL,
A WANZZR W R ) NAXE JE R 2878

W R R PR A 2 T NAXE JE R AR 7
o MR ARERS AR ()52, NADH;
AALIE A, NAD+ ) KR PG e Fit I vy — A 1 TR Wl
fRih (i8I, NADPH; E LK, NADP+)

B SR AT I B 1 HL 1538 R0 Y L
EMY, 2 5HRM A E G B s,
A 2 5HGTE AR A, AR T T
FL R Z B0 3 4K 8 T NADH A1/ 5 NADPH.,
NAXE J& NAD (P ) HX 84 R Gt i F B ARG,
NAXE JE [N gt —A22 ) 5491, f#1k R-NAD (P )
HX ¥4k A 207 M09 S-NAD (P) HX, FfJ5
S-NAD (P) HX 7E NAXD Jii & BAF I F H-44 16 N
S-NAD (P) H, ##fA B S-NAD (P) HX 7
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