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(1. B RFWES—ERILAE, & 7 5106305
2. Mk ILE B P AILE, A M 510623;
3. ARERKEWBEERILEES P, & i 524001)

(=] MOEOEAE (MVID) J& MYOS5B 5 STX3 FEN 528 S8 —F iy Je (R Btk o0, LAXE
TP VS RS R AT A BRI . A SCIRTT 1 B MVID 8L RAFAE K MYOSB LR 28 A8 Ri i, B
LR 20 d %, W “fERRE 20 47 WoHEBE. TRA R IBJLIRE M B KIF)E, BRIV By SURTIE IR 2 v
OFA T R, MERER KRS, IR N Al A i fbgs R BUBIBITRR . IHLT R | Fa . 72
SRS FR AR TR, e . L BEMEBEACEIREAC, ARSI IR T B . ARSI RIS
TR INE IR BOGRE S HRRAYT o BOLIEVS I, AR rERR b a8 R i S LA A IE, HAR RS . 4 & B IR
fity . ERTERR . BRLT R ARRHR BRI R TR . B L AR ASBE, HBEER V. BHEEHTTERIL
MYOSB R E] ¢.1966C>T ( p.R656C ) Fl ¢.310+2Tdup FIN57AE , 43 AR T HAE L FIAC3E; Hi ¢.31042Tdup
AT BTN AR, BB LRIZ N MVID, [ HELRILRIZE, 2017, 19 (9) : 968-974 ]
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Clinical features and MYOSB mutations of a family affected by microvillus inclusion
disease

CHENG Ying, LIANG Hong, CAI Na-Li, GUO Li, HUANG Yu-Ge, SONG Yuan-Zong. Department of Pediatrics, First
Affiliated Hospital, Jinan University, Guangzhou 510630, China (Song Y-Z, Email: songyuanzong@vip.tom.com)

Abstract: Microvillus inclusion disease (MVID) is an autosomal recessive disorder caused by biallelic mutations
in the MYOS5B or STX3 gene. Refractory diarrhea and malabsorption are the main clinical manifestations. The aim
of this study was to investigate the clinical features and MYOSB gene mutations of an infant with MVID. A 21-day-
old female infant was referred to the hospital with the complaint of diarrhea for 20 days. On physical examination,
growth retardation of the body weight and length was found along with moderately jaundiced skin and sclera. Breath
sounds were clear in the two lungs and the heart sounds were normal. The abdomen was distended and the veins in
the abdominal wall were observed. The liver and spleen were not palpable. Biochemical analysis revealed raised
serum total bile acids, bilirubin, transaminases and y-glutamyl transpeptidase while decreased levels of serum sodium,
chloride, phosphate and magnesium. Blood gas analysis indicated metabolic acidosis. The preliminary diagnosis was
congenital diarrhea, and thus parenteral nutrition was given along with other symptomatic and supportive measures.
However, diarrhea, metabolic acidosis and electrolyte disturbance were intractable, and the cholestatic indices, including
transaminases, y-glutamyl transpeptidase, bilirubin and total bile acids, remained at increased levels. One month later, the
patient was discharged and then lost contact. On genetic analysis, the infant was proved to be a compound heterozygote
of the ¢.310+2Tdup and ¢.1966C>T(p.R656C) variants of the gene MYOS5B, with ¢.310+2Tdup being a novel splice-site
mutation. MVID was thus definitely diagnosed. [Chin J Contemp Pediatr, 2017, 19(9): 968-974]
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OB (microvillus inclusion disease,

MVID, OMIM #251850 ) , M FR M REMATEE

4,

Je— Bl Qe OIS, W RBUAER

VEKRENITS . 25 JE RO A K 2 7R 1,
MVID A] 43 R A B FIR & A, a3 ) 8 A e

%
1

1 RFA TG 3~4 H HELEE R Y Davidson 25 ©!
1978 4E T YRARAE MVID, KR H Cutz %5 44 .

ITAERFIE R, 90% () MVID (465 Vb B LR &
FY MYOSB SR 2878 80, HA i gnfin 28 i &
ARG STX3 248 S5, HFrE Ak i o
TARB A TR FESE . FRE2EH BA MYOSB
PR 578 55 IR TR Ok il 43 445 S e e T,
B524 FE Sk AP AU 1R 6 T % 3R N R 48 S 3
MVID (i35 ¥, ARBFFEIRIE | G285 2% HT i

i/\

2 MVID B LII2IE 450k, AR IS 1t L

PSR, IFRREHSIRIT RIS

UG 2 d FFIRfFFRAE, 7~10 K Md, /b, I
Mk a7 AU IERKIETS, IFHBEURE . KRR
N2, BEEYHERAERRIT. BMBEAR: A
MR B R B B R P 5k, I B 48 0 sh e e il
Sorbn: AR EE (R 1) | EAREERL (%
2) 5 AAbK AR BAHZIR . EHEEHLL R M
FRAEFebr T, S AR BB (£ 3) 5 K
WHA: REA +. A4+, WASRE: +. #4
W 24 | WA + . FRABZT R 2+ W I + . JRIRTE 6.0,
JRICEE 1.020; M ACHHHR AL SRR ZME
BB R, WA TENABURTE, M E
0 5% TR R A P L BT R 1 i 1B D) Rg,  RE L 4R
fi AR, o 45 0 U 3 A Hh B i 5 79 43 3 P 7
AT LR BT AR SR AT, MERE 20 d,
JHF 3 68 RN R Hh B XA DL B st . b IR L
ZXFZ.

BULRS 3 A% 2 7=, A% 39 &, 4B

1 #AREFE A, AR E KT TR, oA = B,
1 min, 5Smin, 10 min Apgar PE4344°8 10 43, By
1.1 RBINE JE#E . MGIRTCS o AR 2.85 kg, ACHEAfE,
BIL, 2, 21d, W “f#ffE 204”7 AP, & eI REES, TINGIEISANG s S AL Ye s o
F1 BILNSBIRHHELE
~ H i (d)
MAHERR (S5 )
7 8 9 10 11 14 21 22 30 34 41 47
pH (7.35~7.45) 696 725 745 744 728 726 761 755 738 7133 745 736
PCO, (35~45 mm Hg) 109 130 292 375 287 211 386 334 338 237 263 366
PO, (80~100 mm He) 140 161 51 93 98 77 72 51 66 73 75 63.3
BE (-3~3 mmol/L) 276 =209 -3.6 16 -125 -168 149 62  -05 -137 -62  -45
HCO; (22~27 mmol/L) 2.3 55 198 253 129 90 389 286 199 122 178 2Ll
TE: [pH] BRI ; [PCO,) —SALBIT ;s [PO,) 5% [BE] B4 [HCO, | RIREUR.
®2 BILIRBHBROEER
~ A (d)
HUR TR bR (S50 )
7 8 9 10 11 14 21 24 30 34 41 47
7 (3.5~5.3 mmol/L) 350 354 367 264 486 410 366 434 449 518 436 451
# (137~147 mmol/L) 146 151 151 152 150 137 130 139 131 129 126 141
4 (99~110 mmol/L) 116 120 108 111 118 111 85 101 105 102 95 103
1 (1.45~2.10 pmol/L) = = = = = = 073 061 = = = =
2 (0.7~1.1 pmol/L) 2.11 - - - - - 035 054 - - - -
45 (2.0~2.8 mmol/L) 150 137 111 114 129 123 255 226 135 127 106 137

T - FRARAE
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#3 BILORENKREER
AALiETR (S5 ikl
7 11 21 22 30 34 41 47

ALT (5~40 U/L) 23 - 153 131 138 252 125 141
AST (5~40 U/L) 60 - 145 112 115 171 111 120
GGT (8~50 U/L) 95 - 105 120 154 265 218 412
ALP (20~500 U/L) 629 - 231 165 - - 323 146
TP (65.0~85.0 g/L) 66.2 - 50.5 47.6 49.5 49.2 56.6 69.2
ALB (35.0~55.0 /L) 57.0 - 34.1 32.3 31.7 32.3 31.3 36.6
GLB (20.0~30.0 ¢/L) 9.5 - 16.4 15.3 17.8 16.9 25.3 32.6
Thil (2~19 pmol/L) 225.6 210.3 144.6 141.3 94.9 75.2 53.7 48.8
Dbil (0~6 pmol/L) 78.6 93.6 112.2 114.4 78.8 64.2 41.0 38.1
Ibil (2.6~20.9 pmol/L) 147.0 116.7 324 26.9 16.1 11.0 12.7 10.7
TBA (0~10 pmol/L) 15.2 39.6 68.6 66.2 45.2 349 15.1 34.7

T [ALT] WRRRAIESEEM ; [AST] &R AT RN ; [CCT]v- AR KA ; [ALP] BRPERERREF; [TP] S M [ALB] H&M;
[GLB] ¥K#E [ ; [Thil] BIHLLZE; [Dbil] Z5GMHLLE; [bil] B4 A MLAE; [TBA] BIHTHR . — R A4,

TR KA. K H 22kg (<-3SD) , B K
45cm (< -2SD) , 3kl 33 cem. #fdTEE,
N2, EFRARS BBk, B Y, KT AR
2mm, TGRS, BTRCEE, KN
0.5 em x 0.5 emo FEK, WUBE 2 ELE, WU
W, AE T BEY S OB, DEA
J1, RERRER S BEE, BT, I
ke, MEAFDK SRR, BmAEFCH 33 em, SIE
il 31 em, MEFFTCAIHE. ML T A fil e . R B
WE (=), BEEIER. B, WEERIE, AT
TR AN B AR TC S5 o NERE . TR R R e 4 A
FATGIH, SaIG . A TR [RAE A B

WK A ABE)E A E R EBOE .
et dr A AL (£2) , FIEHHT .
NRETZR . e 2 . A 2 e e K 55 IR 7 0t AR A
PR¥gFE (R3) o IMLTE#F 5.70 pmol/L. ( Z % 1A
11.47~25.50 pmol/L)

1.2 ZRKFEHEAR

KA B OJL S H A B9 EDTA Bt #E A1 & 1
2mL, #% 8 Blood DNA Mini kit i %] & ( #7087
AV T E A AR ) Ul B 5 5 HUEE R 4
DNA, K JER 41 DNA FTWr, #r 5A 5HAE R
4 A 5% P (NEUROG3. SLC26A3. EPCAM,
CTLA4, MYO9B, BSND, APC fll MYO5B %5 1f:
54N SR SR, I X SO A
TaEs, RUESCEREARBERE I U B, Bk
H Ar 5L PR 2 AR il 3R 0 & (db ot 3 4 5

IR e An A BR A F] ) iR, FH B — 74X
MluminaHiSeq2000 ( 2 [ Nlumina 2y 7] ) #E17 =8
HIF . WP FRREA/NT 200 (%) , 745
JRUREE , SEATIEAN AL R 381 A W (5 B 240 AT
AR OCEE R Y T A AR B, R 2 S
A EORTE
1.3 Sanger MFFI&IE

MR AR I e ARG I 25 5, xR L B H
AL REFE N 240 DNA #E47 Sanger I 5, HiiFE MYO5B
e R AE, MR 4l MYOSB 3 K ¥ 51 (Ensemble
Genome Browser: ENSG00000167306 ) , iz [ Primer
Premier 5.0 RS9 (£ 4) , mdbatiait
W SRR B A BR S Fl B il R A i S I 4
Z 1% 2 x Goldstar Buffer Mix ( db 5% B 4 {40 4R
YR ABRAR) 10uL, FREFSIH (10 uM )
%% 1L uL, DNA 1pL, JIKEEMZEK 7 pl 2 0
FR20pL, PR KA 95°C TAE M 10 ming
Bl 5 425, BIER 12 94°CAE M 30 s, 64°CiR
K 30s, 72°CHEM 45 s, RN 3 AMEH; H2 4
94°C7EME 30, 62°CIB K 30s, T2°CHE(H 455, 4t
KRS AMEER; 55 3 4 94°CAE M 30, 60°CIE &
30s, 72CHEM 45, LN 10 MG 540
94°C7E 30 s, 58°CIR K 30s, 72°CHEff 45, 2
KR 1T ANEFR ;s e B 72°CAEMH 5 min, B4
BN P Ak, R bt S R Ry
PR R AT Sanger T .

970+



ERCECE TR ] P E S RILF L & Vol.19 No.9
201749 A Chin J Contemp Pediatr Sep. 2017
F 4 MYO5B EREREN SR Sanger MF 54
RAE SlEs) (50— 3") B FrBR

c.1966C>T 1EM] : AAGACCTCCTGGACAGCAGAC 60.8C 392 bp
JZ 1] : GTAACAATAACTACCGCCACCC 59.7°C

¢.310+2Tdup 1EM] : ACCTTTCAAGGGTCTCAGTGG 60.5C 394 bp
JZ 1] : TGATTCCAGCTAAGAAGACAGGAC 61.1C

1.4 EYERFESH

J3 FH Chromas 1 DNAMAN Fic 406 45 5 i/t
1153071, K Human Splicing Finder ( http://www.
umd.be/HSF3/) |

edu/burgelab/maxent/Xmaxentscan_scoreseq.html ) |

MaxEntScan ( http://genes.mit.

NNSplice ( http://www fruitfly.org/seq_tools/splice.
html ) F1 NetGene2 ( http://www.cbs.dtu.dk/services/
NetGene2 ) SFFEL AT T H., T30 55 H2 407 1 72 5+
FEREIRI AT mRNA 5742

ABIFSE 28 R 1 R B I 2R — BE B R oA (e B 2=
oA, JFE LR F BTG RE .
2 HR
21 BEEFESNER
AWM BRI R G R 54 D FEH
TE B L MYOSB JE K _E G I 21 P A~ 58 48 ¢.1966C>T

(p-R656C ) Fll ¢.31042Tdup ( ¥l 1~2) . Sanger il
FPEAUIESE, BN BERRABMEGHE T, TR

B 5o A ESRAR I (83) o A —PRAL
S MYOSB 1 (Vb BUJLERE 1) 5 656 {14
SRR RS RS e R, 2 /MR
ERBORERA Y, SRR P EAN, T, Y
TN Pubmed S5 SCEREE 2, A SN LA 228 8K
¥ E (human gene mutation database, HGMD ) F1T
NFEN TR AFERE I, LSS ¢.310+2Tdup AR
E(FSIERUN=0F T NG e B 7/ Y SE S UM S N V2N
KT A RVUEAS, s B SR, RIS A T8

By AR 5 (HFAE R CV (Bl 33.04, RAZA
CV fH 1 76,01, ACV {H ) +123.95%) , Mifi i

MR mRNA B74% , BHAS MYOSB 2 1 A9 1E %A .
5 4, MaxEntScan . NNSplice #1 NetGene2 AT TR
N B A R B R4 3459353 1 10,65, 1.00 F10.99;
MR AS RY BT HE 54553535 -0.66.. 0.93 F10.55;
WPERIZ RS T RERZ TR mRNA B74%,

MR I R o Sast G 2 T R, R L&
12 MYOSB JE R 58748 fir 8 MVID

GGGCTTGATGCAGC
AGCTTCTCATCGTTGGGC T TGATGCAGC
AGCTTCTCATCGTTGC FTTI‘AT(“F‘AGE‘

CGCTTCTCATCGTTGGGCT TGAT(
AGCTTC TC ATCGTTF‘LGCTTGAT

AGC T TC TCATCGTTGGGCTTGATGC GC
AGCTTCTCATCGTTGGGC T TGATGCAGC

AGCTTCTCATCGTTGGGCTTGATGCAGCAGACATAGTGAGGTGTCGTGGCATTCAGH

B 1 MYOS5B £E c.1966C>T RITF — Xl =
I A= R SRS G R A58 78 A IRIERS A (e 1966C>T )

BARGHER

GAcATAGTGAGGTGTCGTGGCATTCAG@
GACATAGTGAGGTGTCGTGGCATTCAGH

CAGACATAGTGAGGTGTCGTGGCAT TCAGH

GACATAGTGAGGTGTCGTGGCAT TG.A ]

;ACATﬁbTGAGGTbTCbTGbCAT TC AGG
GACATAGTGAGGTGTCGTGGCATTCAGH
GACATAGTGAGGTGTCGTGGCAT TCAGH

ik T FE A MYOSB 2 IR EE S 1966 13 54,
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CGCATGCAGCT
\CGCATGCAG
WCGCATGCAG

ACGCATGCAG
CGCAT GLH G

AI‘AHATuL
AC/—«LwATb

ACGC AT[-( mst CAAC )-\[;i-\ TGI C
ACGCATGCAGCCAACAGATGCCC
WCGCATGCAGCCAACAGAT
\CGCATGCAGCCAACAGATGC

: AACCAbAGTHAbTGTAUﬂ\TATGL}TTGG
CCACTTAACCACAGTAAGTGTAGATATGGT TGGAC TC|

ACAGATGCCCCCCACTTACCACAGTAAGTGTAGATATGGTTGGACTC

ACAGATGCL.CCLCAC‘TT'ACCACAGTAAGTGTAGATATGGTTGI;ACTC

TAAGTG TAGATATHGTTHGAF e
TAAGTGTAGATATGGT TG >
TAAGTGTAGATATGGTTC

‘-CTTFA' CACAGTAAGTG TAL:HT‘\TGC‘TTHGAL TC

‘CGCATGCAGCCAACAGATGC‘-CCCLCAC‘TT APCACAPTA-‘\GTF‘TL\CATATPCTTGL;ACTC

\WCGCATGCAGCCAACAGATGCC
ACGCATGCAGCCAACAGATGC
ACGCATGCAGCCAACAGATGCC
ACGCATGCAGCCAACAGATGC
ACGCATGCAGCCAACAGATGCC

B2 MYO5B £[H ¢.310+2Tdup ZREH KN F

JRIEERS A FB 73S (.310+2Tdup ) -

DIER

AI'TT ACF HF‘AGTAAGTGTAI"ATﬂTCI"TT\
CACTTAA
ACTTAACCACAGTAAGTGTAGATATGGTTGGACTC

CAGTAAGTGTAGCAT ATL.:GTTL;;AC TL,

Bk T8 A MYOSB 2 ASHRAE S 31042 Bf A7

ATGTCCGCTGC ATGTCCGCTGC ATGTCCGCTGC

¢.1966C>T

\

TTTGTTTCCG

¢.310+2Tdup ¢.310+2Tdup

Normal

c.1966C>T

Il

TTTGTTTOCC G

TTGATT CCA G

Normal

B, B T

J u\

&3

Ak

BILREHAE MYO5B ERE R3TH) Sanger il 7 B&iE 45

/\

L RAE ¢.1966C>T Fil ¢.310+2Tdup 152

BIET 5 EN 31042 dup RASHEN 5 6N ¢.1966C>T 748 #ET#

22 BFSHR
ROLLUER RIS | dimiEEal . Bk )L
MRLCER AT . B IRA RUAERE. 45 T LR sR 1L

TBE R B BRI R IR, DUCE IR . B SR
ENPREIRYT, HIF R . LIRS,
PERRHRE (32 1) FIHf@ R 2al (2 2) MELIAIE,
H#G4 . GGT. TBA. %ﬁ%%%ﬂ%ﬁ%ﬁ%
SEETIEHIEE (£3) o BB 1 A Ak
AP

972

3 ifig

FE 1] Panel gy i 5 30 5 Sy AR ¥ H AR 1
— 7, BERS BT R M A I ) A YR T [ — 3 B 4 A
(%) Z2 T DA DG, I 6T Ik PR 3R AR [) 1Y 352 %
PEPIR AT SIS W 2 — PR . A% R
I 5> T2 Wi 2 ", $L ) Panel 15 il Y 5
SangerYMﬁ?*ﬁ?ﬁ%,lOO% 253 Panel T 87 LR MY
AT LT 2 I 2 T B G A AR FR 3 1]
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I8 R AL N s HAERE I AR ASOME D e B
LR, AT AR B R 43 B T Ak R SR A O
LR 254G Sanger M FIUER , ABAE L MYOSB
K R AL ¢.31042Tdup 1 ¢.1966C>T (p.R656C )
MGG T, HACE B UL BRSNS
BZHi2 MVID,

MYOS5B JEHAL T J Ak 18q21.1, &A 40 4>
MR 39 NN E T, FERA K 372 kb, i
1848 NG IERRZH MY Vb BILERE Y, Vb A
JULER R P AT V815 i L Hz 40 A A% 538 i AN AT A
L 4h, MYOSB # 15 Rab8a. Rablla AJ JE i Rab
GTP i -MYOSB Z &), AUAT L%z sl £ 1)
KA BB Ay, PRI B AR, i HX T
RN T4 A &2 8 (4 BESP A1 MDR3)
(1) %% 32 ) BE R 4 15 40 B Wk Ak G = AR T
MYOS5B 3[R 2825 {8 MVID Ff 806 e v 1 e
A Re S W bR A T % iz 25 1, 40 Rab8a,
Rab11a FI 0 3y 4% iz 44 & 58 4 A4 3 14 585 067 43 A
M B b R A0 R 0 B Ak A RIR 2% 58 B 22 A
5N AN, MYOSB & FIFENT, H . A A
2B R A 3E P B MVID B R
HIaAhREL, iR . & Fanconi ZEA1E . R IMBE
PEMEEE . BRI . KRR w, DLRGC R, il
JFDRE S8 A5 1 A U LFRBN ™ MR PERY
HEYE . MHYTIARRUAE . AR T 2L . AR ERR T RE
PEPRE I 5, 56 MVID G IRRN

2008 4F-, Miiller %5 " 17 K2 i MYOSB 3 [H]
RAZE MVID £ K, 124 M1k, © &I 40 RFIE
AR, RLEREE . B SRR AL BY R
G A BATOIIN0N O i R ARt Vb A ILER 2
SER RN RERRE M, ALK R 5 R AY, fdE
S5 A EAER R XRABX . BimRasE
R LRARIX . B )1 AR HE A LRI R
FIAR R T B A 28 IX AR (AR AT LR X M, AAF
LY MYOSB A %872 ¢.1966C>T ( p.R656C )
N F B S AR EHE R 5 SLERARIX, 235200 Vb BRI
BRE WA Z S EHE, SO TiResz i
BEAh, GBI, BT 2 2874 ¢.310+2Tdup
Al FEATA mRNA Y4255, 520 Vb BUIRE A
IR A e PSR SEmAE T, Bl fT T 8
JLHEE MVID ) — ZR SR

KR4 MVID £ 5 22 BN LLUIE # Sk F

FY I GGT M i B IR AR, & 2B ML
AT e 5 JF 40 L Y MY O5B/Rab1 La T 3t [] 4z P 44
Rz, B - BSEP F£aikitZs, LI (A
F W ORI R B R AR - ikt 24 O 1, Bedh,
MVID f3& FKIIETSE, Wl pent # 75 2Lt Thn st
BIE, MBINEFRRI SRR, FB kMG
SRR | EBERREG . F5 2B GOT T Y,
HCIRAT /N 43 MVID & T GGT &R 7K,
AR B EH CHITIHINE SR, HEZ2 WA
, RINIFFLG GCT AR R, 52 Bt
. GOT KPR Fhcas, %8R LR ER
RAVER TS WA 8 IR IR A7
PEINEE, HIRRATAE N . MVID 835 191l iz A H iR
W SCRE 7 S AN TR B R 2400 Y5 i PN IR PR e
VBl A1 A0 5 40 LA A R YT IRk />, T T
M PE I R e is B 1, SO IR 114 i =
WG hn, R PR P 240 B 1k B B, e S
Pt e B,

MVID FilJ5#2%, HEM A 259677,
WAATHINE SRR Y. Ruemmele 55 2 472 H
FHH/ N RS A 45 5 45 B B A8 1T B i 03 MVID £R
HWTS, A TR . BfJS van Hoeve %5 1
N mR R Z AT, PR SE e B/NE VIR AT
KRN AR T2 EL, Mg S AR, Ak, X
MYOSB H:H 2245 v AR FLE . AT TRERSE
FEER RS A AT A AR YT, ARCGE R O, A
W98 LS T ICFLRE TS AL A i 15 BR W 403 VR 5%
VLI B Wi . # ks R AR L EUIRRRYAYTY, 9T
oA, HRBILH Ben 2, Has w5 ok
BEDTLER o

Zi BTk, ABFSEHRGE T 16 MVID 2 ILAY
e PR 2 BN S 96 = K A A o AR IR R
S Sanger W P 35 01E, & BLH S MYOSB 4 [ 28 48
¢.310+2Tdup Fl c.1966C>T (1) 5 & 2 &+, Hh
¢.310+2Tdup 8T A9 By H2 67 55 A8, MATTT BH Al L9
K2 W MVID, ABF5EYfE T MYOSB JE[H 58748
i, [FIE B2 W, IR B 2 W
PR TR

(& % x W]
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