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Abstract

Objective: To investigate the clinical data of a child with pyridox(am)ine-5’-phosphate oxidase (PNPO)
deficiency with literature review, and summarize the clinical features and pathogenic genes of PNPO
deficiency. Methods: A retrospective analysis was conducted on a case of premature infant diagnosed
with PNPO deficiency, and whole exome sequencing was performed on the infant and his parents. Pub-
Med, Web of Science, China National Knowledge Infrastructure, VIP, and the Chinese Medical Journal
Full-Text Database were searched to summarize the clinical characteristics and genetic causes of PNPO
deficiency. Results: The child is a premature infant with a gestational age of 32 weeks + 1 day. On the day
of birth, the child experienced seizures, and the electroencephalogram (EEG) indicated epileptiform
discharges. Combined treatment with various antiepileptic drugs was ineffective. Genetic monitoring
of the child revealed a homozygous mutation in the c.481C>T PNPO gene, which is the first report of
such a homozygous mutation in China. The child was well controlled with vitamin B6 monotherapy,
and follow-up visits for 6 months were conducted to monitor growth and EEG. Conclusion: The PNPO
deficiency in this case is a rare c.481C>T PNPO gene mutation. The child presents with refractory epi-
lepsy in the early postnatal period, and antiepileptic treatment is ineffective. It can be controlled by
pyridoxal phosphate monotherapy and has a good prognosis.
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TR FR L 1% B (11 ) S AL B (PNPO) il 2 JiE 72 o Y AR B vt A%, 2B J5 I 18] 3 H B & U VR T 0
R MEVE PEBRR VERNRT , T B BEER I PE % (pyridoxal phosphate, PLP) #2454, J& T 4:4E R B6 AH MR
HH R ILE I I s VRN - Mills 55 AT 2005 42 HZ 0 0B HE R PNPO [1], IR I 6 = 47 5744,
PSS T DA o AR 20 58 L YR T T A AL, 8 PLP Al ¥l R AE, (HFR &AM . A0k
1 FIARBWCER PNPO R ALERAEERIL, &F B KZEWIRERAS S QS (e B # A 5
QYFYWZLL29651), 454 il PRAF s AHZ P A O SCIRIEAT 22, DA s A A

2. fwRGIFER

B, L, G4P3, R 32 A + 1R, W “IRJLENEE” HIE~HA, HANEELR, 45 2170
go BESEEE 2 IR N T, 5 3 HRZ2 34 AR )LAESG 4 RRITEMATE) . LA G N S B i A= )L
B, AEBEES T, TABS 2 KRB EMEERAE, TURELZ, KERARGITT EME%. £
JG 15 REJUHPUE AR SkifHhda . RIS AE, RBZE, W%, TLORELISZ, KEEEER
BITRIGFH:, ZET 2022-08-02 N 5 K= EEBEH A LR ABEEE k. 5L, RMREE, IR
WRCTT AR RN, R LK Jom A%, JRAG Sy 51, RERAE(—). AR &) U EhiE R AE, RIN
KR GRS UEEE), SIREAL, DU RIARFE S, 5 R BHAREERL . TH IS5 INE)
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B UAE BT IA N I S A, e B 2 P UIN 29PN Re S8 AR IR A AE, A BEHERR S R 1E
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SE R R )L PNPO JEPRIEAELALS 54E: c481C>T (4 1), v PNPO FE R Zh5 X H4E L3R4S, fHi%47 5
(RS R R 5 1 B Z R (p. Arg161Cys)o [l 2 BT N iZA A5 2848 11 5 28 11 R B T«
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Figure 1. PNPO gene testing results for the patient and parents
B 1. B)LK B PNPO EFEKMILZER

Kl 2(a) B A ZRAEHT PNPO J [R5 B 1 R 45 M TGS B . 14] 2(b) 2y PNPO %:[H ¢.481C>T i sl
AR JE e R R A TN AR, RAF)S, 28 161 SRR R Arg A8 7B ER Cys, SR, &t
12 B S R AR o K R R

AR 1R] & LAEAE 22 B6 VYT A A0, IRRREIRGE MR, 1244 3 B6 HIE KSR NSO IR - 1 -
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i 30 mg-30 mg-40 mg), HFT/E4kEE D RGEAE R B6 Fr, ABIE LI IRYEE 2 B6 A RO it e i £
Fidh. L 8 K F U IhiE, VRS E B, WU s DU S X . R I8 R K
i, FHREAYEE R B6 RILIGITETEL HN4EA: FR B6 flE A 200 mg/ K (A 22 mg/kg-d).
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Figure 2. Prediction diagram of three-dimensional structure of protein

E 2. EE= 4 TNE
3. it
3.1. KRR

A S I TA) A LR B A, A9 66% I 8 LR A AR I TR]/NT- 24 /INIF, - 83% ) &8 ) Lk /& A I []
NF1RE2]. BN EAERA Z R RN WRRIUCH 2 s PENIREZE R AE[3], FR Al fEf gy 58
i IRERm AL OUREEAL . BEHIEAEZNE . DMAESERI, HEMPUEINIGIT L. 296 66%ME ) LNE
)L, SEUEILE N RGRE KRN, 0 8LV G AT RRRTT, B S8%IM R LBEEE 2
ATz WG LS WEE[4], F5 LRI LT EE 5 IR R AT, SR BESE Z G U H I B T A
PERFEIABN[S5]-[7]. L 32%M B LEEEAAEF KIS By, RESEUE LA & JF 5 ARGy HAh IR s A
R UL BEOPERG; AR (RO BEK. @Rk, IR 2. 2 AFEI8]% .

BRI 0 R R BN B R AN BT, 245 20%1) L EoR S E A ESL B, #5 BJLZ PLP
YEIT A I L T RN IEH [5]. Hoffmann 25 AT 2006 SEHRIE N 1 BIAEAE ¢.98A>T Fl ¢.246delT 24 &
AR R LA IR IR H 5], PR R 25 A A 1A 1) 1 00 i s PR o LB S8 S, SO B 1 R A B o
Bo SkPATMR: £ 39%E LKA MR RIS, B RIATRIEEZEAR(14.3%), F IR bk i 14 o528 Ffix
BA(8.9%) [9], LV RIABEHLEIR . JRB BRI IS5k AR of RBH R+
AHURT s E A R PLP KT BRAIGs eE v b H 2R I3 2Bk I e b LR KT s
R AKCT 1IEH SR . (EA s HUE )L ISE PLP J H AR = IE# [10], Rt A RE @
RACH Y IEE AR PNPO SRZSERIZIT, i B afiZ . A8 LEEE Iz WA “ia L
BNFEE” , HRE7IL, AEE 2 RV IR A& E, R30I, M MR R 2 KREES, Mt
RTHE R WFH, SN THRERNFHR c481C>T A4 RAE, 12N PNPO BRZGE, (HARATIR
T AR AR AR £, R A B 1% I AR Bk}

3.2. BRERER K HHLE

PNPO £ [X(OMIM 6032870)7 T Jetafh 17q21.2 |, KEZ 7.5kb, B8 7 MMNEF, W45 261 4
RAIEER . H ATIRIE R B0H AL S AR © H LA p. R229W.c.481C>T (p.R161C).c.421C>T (p.R141C).
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c.674G>A (p.R225H) [11]-[15]; @ FALRA; G L XRA: p.A174X[6]; @ BIYIALHRAE: 1VS3-l1ga
[1]; ® ZILFEWFRA: X262Q[1]; ©® WHIEXTHLA: ¢.279 290del Z[14]. ABIEILNE 5 HMET LR
AHE 5T cA81C>T, FEEALBERIFHHETINUE, 568 G Rk Rattisift .

PNPO M Ab i BRI % R BRI S i 42 B PLP HOMEALER, 7ERFAE R IE(EH . PLP A4E4 2 B6 /£
N R ZaETERR, A PLP a8 PR A R G, 2 52IEMmBAR . RIRBERRIL . TS E
B AT RN R IE SR 16], HEFFANMRIER MAETIIIRE. fEARAL, 4E2E 3 B6 R EDIM S EE . s i K ng
HEITE RAFAE, TEAR ) S0 R R L A i BRI M8 I L W IR I RE AN RRIL IS e, 7E PNPO HIfREAL TR
&% PLP. PNPO F:[K 2848 & LR N PNPO 375 1 4 B A= 2 BH B PRI B A2 2R 29 M 1], AT S50 PLP 2E AN
A, TSR A ARG . PLP MR AR A RIBUR RS, S5MAbN -85 TRIEm/k, it
— R E - T IR G k>, 5] R T A

HRF 5748 BT 5010 5 1o 45 4 Hh o7 B RN 2R SRR I 2508, BT DICKS PNPO 8444 N IU 2R [17]. 25— 2R
B H R AT s SRR R T 45 A RE D M RAR, IR T PLP Rty 4 s A (B IR R A O . AR
Bl 8L c.481C>T A7 s 5B RI & T2, 26 161 AIREEIR Arg B T IRETRE Cys, SEENIIN, SRR
AR FE R AL AR /K E IR, NS e E S D RE(] 2)s 5 — 380 oly T B AT S i 2 B3 ot 3 28 A
BT RAR, AR R AN —, AT RS0 SR A EAE A B KA EAER, EZE A5 E A REMT
FEEMAREN; SR R IEE A . KRS T E R TR 8K (A E R BT
A, AT RERCIARCARSE A UL EE AR TS, MEREEO RS MIIEE; U AN D33V [18],
D33V AARA I N s e, A0 & E i) 3D g At o ae .

3.3. J&IT

PNPO il Z it 8 ) LEL 46 S H PURIR 207697 AR s 248, — BRSERJLAAE PNPO SZAERE, 3
JRUEL N FH IS B sl B e B AT AR ER VR T o B AT TR A PLP 1367 I M B A e i, 3=
TR ) L3 259000 S B B e 2 AR O AT TR R, WRER I IS 1 F R VG B K £ 7E 10 mg/(kg-d)~100
mg/(kg-d)Z 8], 4 4~6 KARA[19], #h5E)LERIUMA PLP & HEBL—i MEm B InE & oL, mIRIN
FLET IR WP BT A5 o W R LRI SK g SR AR R R, FE R R AR N S B [20], WTRE SR 1% 4 LI
BRI X PNPO 2 AR GBI, ATAFAE S o> B & 14, L FH KR PLP 5 80060 s o 0 ) 5 B 1030 40
FEE M, T SRR I INE T EL[14]. 3K R (4EE R B2)& PNPO W4HIN T, nf AR B 50 Theem
PNPO HH, #%# K5 PLP BCH 4/ PLP 2GR EE[21] [22]. /D¥E ) LS ML BER 259097 A2, ]
SEATE TR AR AE[15] A IS B S Bl 18 1L % I o] 4 o) 26 LR R A (BT 30 40 B LR IR s . R AR
S LR I PR IOTR JRAE (18] 0 AN AR ) LS FH A 8RR 20 M i 2 3R R 3k () 40k 2E 3R B6 B 24 R AT 4 s i R AF:

34. MlE

Malak 58 NRTE &)L PNPO SR7% J £ BT 1R Dh RE A U K UR 1 DUR SRR 1 0D 3 4[17]: OB
B, B g KRR, o, 2RISR X262Q N MIE T4 L TR K I RE Ak,
FAAEIZIRAEH 2 B8 ) LB T 1] PNPO SR ZE FIT 51 A6 AR 93 7 3 B AE R B, U LAE TR Z108 30%
[11], BIfE232 0t W By sl IR S VR YT J5 U0 20 36% 11 8 LIFEAN IR ks Mz K Bk e, —H
B2 % 5N S I s PLP 3EATIRT, DL Gt — Ak

4. g
25 FPrR, ASCIRE T 1 PNPO S Z5E AT W, ¢.481C>T £ & PNPO LRI RAB /) L, o iRt
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W T B0 245 o A A A R, SR AT SE BRI TN T o 2 Wrie Ty SR b He S YRR L, [ 22 0e PR
INZEAEZR Bo BRI B ot B LR WA T R AR R . HFRERENRE, /£ PNPO Sk & L5 :
BEVTIERE A, MIRE LA AR E S R 257 .
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