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Abstract

Objective: Exploring the clinical manifestations and genetic characteristics of a child with early-onset
propionaemia. Methods: The clinical data of a newborn with propionic acidemia who visited our
hospital on November 17, 2022 was collected. A trio-exome sequencing was performed on them.
Candidate variants were validated using Sanger sequencing analysis. Results: The patient is a fe-
male who gradually experiences poor response, somnolence, refusal to breastfeed, and difficulty
feeding 73 hours after birth. Blood test shows hyperammonemia, hyperkalemia, hyperglycemia,
metabolic acidosis; Brain magnetic resonance imaging shows symmetrical strip like DWI high
signal shadows in the bilateral corticospinal tract, bilateral thalamus, brainstem, and bilateral ce-
rebellar hemispheres, consistent with metabolic or toxic diseases. The right cerebellar hemis-
phere has hemorrhagic foci and intraventricular hemorrhage; Hematuria genetic metabolism
examination indicates methylmalonic acid, propionic acidemia, ketonuria; Trio-complex hetero-
zygous variant of the PCCA gene: c.1900-1G>A (splicing) and c.575del (p.lle192ThrfsTer7), which
are inherited from their mother and father, respectively. Among them, c.1900-1G>A (splicing) and
c.575del (p.lle192ThrfsTer7) have not been reported in the past, and according to the relevant
guidelines of the American Society of Medical Genetics and Genomics, they are determined to be
pathogenic variants with unknown significance. Conclusion: The complex heterozygous variants of
the PCCA gene c.1900-1G>A (splicing) and c.575del (p.lle192ThrfsTer7) may be the cause of the
disease in the patient. The detection of 575del (p.Ille192ThrfsTer7) and c.1900-1G>A (splitting)
expanded the mutation spectrum of PCCA gene, providing an important basis for clinical diagnosis
and family genetic counseling of children.
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1. 518§

PN R IIE (propionic acidemia, PA, OMIM #606054) & —Ff i 84 [ HLER AR s AL s, B T et
PRSP BEMI[1] [2]. PA EBAF WL EA WL MUAE 2 —, & Wi% 1/100,000~1/1,500,000 [3] [4], HAIR
I IPE T B M ER R [5] . AR PA SR HH LT [B] W] 43 B R Y (<3 AN H) AR KA (>3 4~ H) [6]. BLEK
MZ I, ERRA PA o, ERIERALE AR AT L, ROUNEIFEAR ., WEHE, Xk, & RS2 R
FENLBK TR TS5 B2k LR 1 P R I Bk = A PRI R R I, TTREH IR A R . AR P . &
RUIE . BEAT PR WO A AEZE[7] [8]. AWFFER! 1 134 )L, ROUNIERE, MEFRFME,. fF
S A B ARV R B AT M I EARRIE T 8 LIEAT B 45 0 i, RIS PCCA R BIHT AR S, X
FLREDR Y 5 3R R B0 06 RBEATIR IS, KR [ N AMRE R LR A PA FFFE T B9 451 5 PR 3% S AT STk B
i, R BT SRS

2. MERMBFE
2.1. &
1B “RNZE, FEFL 16 /M7 F 2022 4F 11 A 17 HATF SRS M8 B e A& ) LEE R =
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2.2. Fk

2.2.1. WES ¥R Sanger U, BREREHRRIESHT

ZUIEE R NEZ SRR, HAF BRI EEREFCHEE R MBS &5 : QYFY
WZLL 28149). K4 E LKA BESMNE M 2 ml, $2E DNA, KA B Ax P 5 3 2R £ (MyGenostics, GenCap)
X H HT SN2 23,000 AN R AR S ERIE 51 bp XIGEATHIRR, 454 A0 Sk 2H 5 RIAS I oo
R AT @ P (b mt 0 R SE U0 FE e ) AR 56 [ 2 2 15 4% 2% 5 JE IR 4 2% % 2 (American College
of Medical Genetics and Genomics, ACMG)#H I F5 Fi o 32 7 B B0 1t 2EAT 70 Hr o RIS BB LI« PR
DEAT AT L FR 353 A A 7 7 (R A% AU S i R R Tt i PRI BB 36« R LR A T 1% (GCIMIS)) (T B
R A U0 S0 2 56 ) o

2.2.2. HKEIR
£ CNKI- /3 75 #4822 I PubMed 25 BEAT SCHRAS 2R, v SOk 2R 1] D9 PIRRIILAE 7, 4& SCAS: 3R 36] 4 propionic
acidemia” ,  [a 1 34 FE] P9 A1 56 ik DR AR SR O R

3. R
3.1. B)LMIGKZER

BN, )R 73 M. IR “ReNiZE, FEFL 16 N BENRBE. LR G2P2, %138 +6 K
ZHIE P, HARE 3100 g, ZEJE 1~10 404 Apgar YE4 IR 10 4y, HBLTE 16 /AMET(ZE)S 2 R)H
DURNZE, Gy, HERIEZE . TR#. SR BHE. BREIE, UK FRRGE . 4 /NEaT e
fEFL, VEMERZS . SAMPE 1.5 mmol/L, SLEDSZS TiffE 10%% & kE 6 ml, 47225 & BE4ERF 4 7 N3k
Bt. BRI R R WRE . 405 2 NBIFES, RBEETHETD 15 mI/ik, 2~3 PNEFIRFE—IR. 8)LSE
34 %5, BEE 34 %, JRRSRAENS. BILA 1M, SRR A, SN FIRBAER . A B
#: T: 35°C P: 128 X/4> R: 52 ¥k/45r BP: 68/36 mmHg. &k, RMHZE, #EK 5 IRIERA,
RIS, Sk IIAN R o PEIRATEEAS KN, RS R I UM &3, UM AR L TR . OS5,
BN XK [ S 2k & . EER, Tl fY, W& AEfe. BURIBToK M. PUBUEK MRS, J5i6 S
AEE

B A: MS0Hr: PH 6.91 (IEWVEHE 7.35~7.45), SEPRERFREH: 2.8 mmol/L (1E7VuE 21~28
mmol/L), AR E 14.0 mmHg (IEH 7 35~48 mmHg), ZHA4MSFR43—29.9 mmol/L (IE# Vi
—2~—3mmol/L), #i%iHE 22.80 mmol/L (IE#VuH 3.6~5.2 mmol); '¥Ih: JRER 1070.7 umol/L (IE%#
89.2~339 umol/L), LER¥HES 895.9 U/L (1E# VuFE 50~310 U/L), FEMEFKEM: 47 7.48 mmol/L (1E% u [
3.5~4.5 mmol/L); %M 2. iM% 477.8 umol/L (1E# ¥ 9~33 umol/L); I #. TORCH. Ifik;7%1EH .
P MR XU B2 S5 BE AR EAT X XU i o S/ G 2 3R G AR 1 2% iR DWIL SifE 5 5% .
MR BR AN R 2K T1L K T2 555, FLAIR, DWI 2155, FFaMutaih a8, A0/
B cE A=A (A 1),

BIF &t BN EARTG, RHZE, STRIZ CAREAA MRS . OB S A B . < br
P EARER S E, AT ERBE. 2IRE. BIBEE, IREPE MM R iTR G nE KT R
EFtE, BRI, A TRIRIRY. £RRIT. BER. 44K BL12 X EIRIT. £ IR
PR SV 2] IE R R Ja SIS A M R A T AR R b B, SRR T, R SE R AL AR,
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WA EA R, UL JRERA NS PR B AR I 2 X R AN I . L B 3h K
BN PR EL, PRIEHE SR 2 IR R . BEIR U 5. ARt 6 /N EEAT MUK MRI RS &, $27n4K
PR (] 1) BILARE 12 N Ui R S B, H B GLES, |aME TR FREmEN
OB IR ABE 22 /N, BULEIRE, TCA TN, FERFRIT R .
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Figure 1. Cranial MR: Symmetrical strip-like DWI hyperintensity in bila-
teral corticospinal tract travel areas, bilateral thalamus, brainstem, and
bilateral cerebellar hemispheres

B 1. fifE MR: UM REGERETX . S EMR. T S/
BTk SRR F K DWI SE 55

3.2. BERIMmEIE S TER

£ LIAE A A A E B C3 14.52 umol/L (IE % Y5 Rl 0.4~5 umol/L). THEE B 5 £ Bt AR (C3/C2) 0.67
(IEHJuE 0.03~0.2)tL{E W 1w, #7n AN R MAE s N IR IME . B LRFE R H 2R 1R 39.7
umol/L (1E% 3 Bl 0.3~4 umol/L) & F £ A #4 R 118.18 umol/L (1E % Vi 0.2~0.7 umol/L)I &1, R AL P
TRRIMAE; JRAEFLER 95.48 umol/L (IE¥H Gl 0.8~13 umol/L). 2-¥2%E T FZ 18.48 umol/L (IE7# VElE 0~2
umol/L). 3-¥83& T2 2996.53 umol/L (1E# VE 0.7~9 umol/L). 3-¥2F£ iR 867.77 umol/L (1E 7 Vil 0.2~4
umol/L)Hg s, FE/REHIR; L F& 173.51 umol/L (IE ¥ VElH 3~15 umoI/L) & 1% 113.3 umol/L (1E ¥ 75
3~15 umol/L). )% —F& 13.84 umol/L (IE%ul 2~5 umol/L). 3¢ & 15.47 umol/L (IE# V5 2.4~10
umol/L)¥4 5y, T REAR K T WA ok o

3.3. ZEEKMER

F RN TN T s B LT PCCA ERE ARG R, ¢.1900-1G>A (splicing) 1 c.575del
(p.Ne192ThrfsTer7), iXPFPIE AR S 4 Aok B T 8 LREEMACE, bl Sanger 73T 56E. 2559
Eon i LBREEE T PCCA €.1900-1G>A (splicing) By 147 si 48 5. PCCA c.575del (p.11e192ThrfsTer7)#m4 4%
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5o fE OMIM. HGMD “5H4 B0 UM AL AL sl BEAT AR R, BOoR IR, HENHOA B OO BRI A 57
AR 5% [ PR 2 g A% 27 5 R R 2 2 22 (ACMG) Fi e HL AT BURPE 734, e 22 S N BURPER 5+ L. &
JLAR S BBLBER A A I 45 2R L 1A 2.

Eoz
FeEAE S
220421497
D08_XX0110_220421466_PCCA-chr13-101167660_P1SG-E2_F . abi1
¥ r r ¢ ¢ ¢ 1t T A & H T A ¢ A a © o T o £
N l
FIhz A5k
TEAE 5
220421466 / )
n A\ N
/j \ \ VIV VAT
ANV YV
VIR SRV ¥y YR
FOB8_XX0110_22C421467_PCCA-chr13-101167680_P158-E2_F.ab1l
T 1t 1t ¢ ¢ ¥ 1 1 a4 a4 a T a ¢ a ¥ o o Tt o
EZ IR ,
KRB
22C421467

Figure 2. The children were carrying PCCA ¢.1900-1G>A (splicing) and c.575del (p.11e192ThrfsTer7)
compound heterozygous variants, which were derived from the child’s father and mother, respectively
[E 2. 2 )L#E#H PCCA ¢.1900-1G>A (splicing)® c.575del (p.lle192ThrisTer?)E &AL R, HHlk

BTEBILE. 8%

3.4. PA & PCCA ERERTRIFS

(] A5 43 A7 ] P 41 40 (2015 £F~2022 4F) B 4 45 Jry B T2 1) 12 4] B R 7 PA BB 35 (B R IR AT TR 91 76 1Y)
i, HPEEMEG85 4 50%, 467385 5 50%, /AT PCCA AR S (1)RF i, AR e R R Fh
NAR ST 28.7%. B R 21.4%. BIYIARSF 21.4%. TR R 21.4%. #UR - AR R 7.1%. 1E 1140
TR I Re S Mk R L IR AL S vh, 4 ML T AR SR N 5), 7 ML T A E R
R C ) (55 1).
Table 1. Variants of PCCA gene in children with early-onset propionic acidemia
=1 BRABARERMAR)L PCCA EEMETR

W5 R M AR A R ghF I RIRFW FETAFERS FEER P 191 S5
¢.131G>T (p.C44F) SR R MR

1 ¢.129_130insTA AR 3H 24 9H MR 1 1 e [9]
€.2041-1G>C B 5
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€.1288C>T (P.R430X)  LXNTR AWERKRLEE WL R, T
2 k 21 R 6 A "y [1]
c.2002G>A (P.G668R) 4 Y7 e

C.773-819+47delinsAA  BRIK - i .
2 (GRch2018.p94) e LRI MR 2 .

\ SKA 2R e, W
€.937C>T (p.Arg313Ter) TR EWELILE
4 c.2002G>A (P.G668R) 4 Y ArH: G/ 3k 3%9H PAREE K [11]

1845+1G>A ByAE g 3

: c +1G> DI 5 3 A 75 FEMZE. Bk, Hh [12]
c.446delA (p.N14OTFs*35) FSfdER  AEME f

6 c.1746G>A (p.S582S) LR 3K A 1&%&& }Eﬁﬂﬁ@ [13]

€.843-843delT ) e
N S [ 44 3 I»
7 (p.N281kfs*41) 2R AE IR EBD [13]

€.2041-2A>G MRk A PR M

8 (IVS22-2A>G) 3K AVE RERE. ARTERRT [13]
5

KA VEME, R

9 G374R 45 K 6% . BiK. B [14]
IR
10 C.1118T>A (p.M373K)  Hi AR AMFEKRMLE 3K 6% um{ﬁﬁ,éﬁjﬁ%ﬁ‘ [15]
C.893A>G (p.K298R EFIRAEE
1 c.937c>>T9((:R313x)) EE%%?;& 3k 2 I el
Y oo fégerhdrilsTeﬂ) A5 VIR 3% L% 5 mjgsg M 3 .

¢.1900-1G>A (splicing)  BiY)As &7

4. W1ig

PA & —Fo RIEAEIE AR, IR R R Z W, 7ER A PA i, ERIEH A2 ) LA HARI AT H
W, RICHNMEFEAR. FEHE, WKk, W2 RE2ZZENEK TS, WA RS GTT, BFE 6
IR G S, AR PERR h B AGTAORE, WiRRZE[17] [18]. (CUE[19]. IMiK[20]. B AE[21]55 &
GUATH R, H R RE S KR BGHAT YN E P . AR LIEA TS 2 R, iEidERIE, 45
4 RIET, R BRAE R o s 1 B e

FEDIRG I & L PCCA £ ¢.575del (p.1le192ThrfsTer70)4% 5 5 ¢.1900-1G>A (splicing)Zs 5, i i fif
A AR 2 R AR A . PA R T A BESHEY A FALEE(PCC)SRIE T SR BR & AR =4 1 ik 7
WEHEBFTSIREN, PCC AN a WIFMANA p WHLA MK, H PCCA (OMIM #232000)f! PCCB (OMIM
#232050) % K 4w . PCCA JER @i T etk 13932.3, & 24 MM T, %Y 728 N IERR[2] [22].
PCCA 5 S i 22 RN o SV IE (254, W BRI PCC RS 1 [21] [23], IX & S 8UE# £ R 48 . PCCA
AR S B OB e, HGRAEAN . BRARRIBT 3R S [24] [25], (HAHRGESRH, PA B PCCA KK
H, R R A R R A R A = [26] o

AT FSUE 5 H PCCA ¢.1900-1G>A (splicing) Al ¢.575del (p.1le192ThrfsTer7) & & 4 &8 7 . iX Hi fih
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B A

fren
=

A o R R LR BESEAISCSE, ¥R M AR IRIE R4 . ¢.1900-1G>A (splicing) & — My HAL 57, 1
c.575del (p.1le192ThrfsTer7) & — MR AL AL 7 B AL AR S AT fig 3 UL A 1) g A 15 SV B, AR BRI B
NI S MR R 1 o T B 4240 S 1T B S R R D e R e, Il R DN ThRE IR 2%, T S BUE A 1)
HRZIA[10] [27]. HRYE ACMG/IAMP Frit, B8 53 B A BUw sl ge Zomite, JF E4& 2] Clinvar
(https://www.ncbi.nlm.nih.gov/clinvar, #2232 ID: SUB5596791), iZAd & VAL 1 X L6748 5 N H0m P28 7

FLR T PA IOAET 5 5[ 28], A FT R0 11 4 fe & AT B AT PA g, E A4 AR 4 50%,
AEAF N 50%. B JLAEAE T I REETR R R ARG RER, X—ZREAEHSIT
R, AR PUONREARBRD . ANEZRMK) PCCA A Al it SRR AR R, HIREY, L
SR S 5 7 (IR PR R A G DR [29]. 5 SR ST B TR EE R A S S 8 PCC R HUHIT S, I IHEL
Joa Tk S AT SE CATIUN o DRI, TR S0 BT SR S R B0 P R 0 7 B R R N T A A IR R R I AT b . M
ER ML, PCC RN C Ml N xS P mEAHEE A SRALEE AL AR5 BB, XA XA 1728 5
2T PCC MM IE I S BURM K E, HEGIERIT.

Parith [20]44.45 T PCC RIS MIIRIhRE A1 4 5T AN IR AR 5, B PCC 1) R EL a2 i1k Bt CoA
FREA A B R TN —E CoA, PCC M) RESE I 75 AR Him LI AEY & - A E A (BCCP)4 & .
MRS LS AE PCC BRI N I, AR BRSSO 57 PCC AR C iii. PCC E AR C iifil N
Ui % PCC AL IE R 40 B2, XA IR A sl PCC AL /R I S 880 [30] [31]. A1
&L PCCA c.575del (p.1le192ThrfsTer7) AL 5, HIRAALT PCC B AEY) R AR LE Ik, PCCA Xk
R IR A 575 Al Bk SEGmAL R A AE 192 A7 le A8y Thr, RAEFSIDAS 7 j5 & 1L 351 6 AR S
BRI 58 7 A0, FETNReES IR o ARAE A 51 A T30 PCCA ¢.1900-1G>A (splicing) B #4857, 1]
Bl R DR, FEONIhRREARSCE, SBUEAAR G M. MEL, PCCA HEMHEMA A AT
B0 FE DR DR P AR AN IR A g2, AT BN Rl R B R B

PA [ KR BUIEH A BA R T BEFER, Bt 80%1 7R 8 PA B 708 A ) LI A& H LI R
FER[29]. HRHE ACMG 48R3, PCCA ERME A EL T oo i AR BT E/ 8008 5, mIRE™ 5 520
HEAFTIEE, Wi FEUZER PA RA[12]. AHIE)LEHANG 2 RHEIIRFER A, #EIRE, VIR
SERER,  FIRHEIG 25 BB ™ 5 AR T B R R E, SRS RRRAA RS R N A . 5
FREERA - RAGHC AR . X —Z R — D8 & T HAT PCCA ZEH [ RR A - R A M)
NS

DA, AR F e o v I X 1 8] R R T R IfLE A AT T ERA 2 W, Dy PCCA JEA
€.1900-1G>A (splicing)fl ¢.575del (p.11e192ThrfsTer7) & &4« & A8 S 4 &, NZ B LR RiL & H A=
BISWHRAL TAcHE . [FRF, B Rk gt — PR % 7 PCCA JE I 148 7k

&E 3k
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