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POMT1 1 POMT2 BEERTEHH 20 o- il EFHXEEZEBTR
HEN, i, His, F4, EWL
(PG ReAAEE R LR, KD 410008)

(38 E] o-P0VLZE 46 A1 4 5 (M % (alpha-dystroglycanopathy, o-DGP) 2 H T o- 3t 125 45 A1 5C 4 5 M (alpha-
dystroglycan, o-DG)5 i FAb B0 — 41 S RAENLE FRAS BUE FUBCH BUALE FRA RAE, N B AT T2 2850 1Y
e R B A% 2= B2 B e WE S D o R R A IS e JLRRISIA 2 491 B O-H &8 i 7% 7% 1 (protein O-
mannosyltransferases, PMTs)Z % POMT1, POMT2 3 5878 S 81 o-DGP 845 . 2 BB E BRI Nizshik s,
WAEE R B E, M VU (creatine kinase, CK)/K- 35745, WU R A L5 AR R UM FE, DL
FFEWURRI . BRI & L2 DB A B A 2GR, 2 I E AR gy Horp — R o2 e 55 141
B4 POMTI 2 [H ¢.824+1G>A, splicing fll c.1777G>A, p.A593T, B 113 5 POMT2 3 [H ¢.604T>G, p.F202V
Hc.868C>T, p.P290S. FIFTELHE FESEAT RN, 45 RALR BN R BURTE. 2 B35 53 iz h e RIS
FEA B AR 71 % 5% (congenital muscular dystrophy with mental retardation, CMD-MR) Az a7 5 LS F2A K 2N & (limb-
girdle muscular dystrophytype 2N, LGMD2N), PMTs KA & MLRYIFH, FER 5848 ] S BUR R TR EE RIS T2 A
R, HAEREIME CKAK 1T & . a-DGPIRE S 1R1Z, BE KA A o5 T HIHSHr . TS AW Mgt &)

[X5iA] POMTI N ; POMT2 s o-BULZEAAMSCHEE PN ; REIRGRA; Blrkid

POMT1 and POMT2 gene mutations result in 2 cases of
alpha-dystroglycanopathy
GAN Siyi, YANG Haiyan, XIAO Ting, PAN Zou, WU Liwen

(Department of Pediatrics, Xiangya Hospital, Central South University, Changsha 410008, China)

ABSTRACT Alpha-dystroglycanopathy (a-DGP) is a group of congenital muscular dystrophy and limb
band muscular dystrophy caused by abnormal glycosylation of a-dystroglycan (a-DG). At
present, there are few studies on the clinical manifestations, genetic characteristics, and
diagnostic methods for a-DGP in China. Two cases of a-DGP caused by POMTI1 and
POMT2 gene mutations in the protein O-mannosyltransferases (PMTs) family were
admitted to the Department of Pediatrics, Xiangya Hospital, Central South University. The
2 patients showed exercise retardation, with or without mental retardation. Serum level of
creatine kinase (CK) was increased significantly. Electromyography showed myogenic
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impairment. Muscle biopsy was consistent with myopathy. Genetic test showed that both
patients had compound heterozygous mutations, and the parents of the 2 patients were
heterozygous with one of the mutations. There were c.824+1G>A, splicing and ¢.1777G>
A,p.A593T in POMT]1 gene, and c.604T>G, p.F202V and ¢.868C>T, p.P290S in POMT?2
gene. The online database was used to predict the mutation sites and suggested the
pathogenicity. Finally, one patient was diagnosed as congenital muscular dystrophy with
mental retardation (CMD-MR) and the other was dystrophytype 2N (LGMD2N). PMTs
family has similar sequences. Gene mutations can lead to different degrees of muscular
dystrophy with the increase of serum level of CK. a-DG is easy to be misdiagnosed.

Genetic examination is beneficial to early diagnosis, prognosis, and genetic counseling.

KEY WORDS
mutation; genetic examination

POMT1 gene; POMT2 gene;

alpha-dystroglycanopathy; compound heterozygous

o-Pe L2545 AH B 26 % (a-dystroglycanopathy,
o-DGP)JE:H T a- P ZE4EHHSEHH 2R [ (a-dystroglycan,
o-DG) Y O- 1 HMHHEAL BB 20— 20 WL LS 77
AN RARASCERIA o PRI A% T R g AR B Pk
wE, EIRFHE S E L. Ak 2 R G IR 32
Fo H AT BRI L™ EE R ] 4 S R AL
B 37 A K (congenital muscular dystrophy, CMD). Ji
i A HLE A K (limb-girdle muscular dystrophy,
LGMD) M A2, CMD A4 4 L 28 e RAELE 77 A
K (Fukuyama congenital muscular dystrophy, FCMD),
AL - BB - Hi5 7% (muscle-eye-brain disease, MEBD),
Walker-Warburg %7 & fil: (Walker-Warburg syndrome,
WWS), e RPENUE F A K 1C %l (congenital muscular
dystrophy type 1C, MDCI1C), Je RHNIEFR AR 1D
7Y (congenital muscular dystrophy type 1D, MDCI1D),
CMD %4 J1 5% i (congenital muscular dystrophy with
mental retardation, CMD-MR) ™’ LGMD fJ &
LGMD2K. LGMD2N. LGMD20O. LGMD2M,
LGMD21 4525 #5), FHiTE 114 a-DGP B0 54 19
AR ARWFFEARIE S 2 6t T POMT1, POMT2 JE[H
AR SEFTE CMD-MR . LGMD2N, JFf-45 A4 56 SCik itk
AT, B T i I DR B D X 3k s ) DA TR R4S
K-

1 IR #

BILL, 2o, 2%, W KMz kEBRE, &
PR S5 10 A4” F20174: 11 Atz T
KA ERE LR 12 . BIL10 APk, 11
A A BRI AL, 1SRRI, 12 10 A TR IEE
P “EwE . 087, Mgk EILE 2%, Rhg

i, ATRRGE, REm A, 10 HarR kR 7E
Y 1 e 25 I 5 LR 18 B (creatine kinase, CK)7K
152 465 U/L(Z % (HIEF 40~200 U/L), TCHUR . K2
GEHASH RN, WMAELTRF . BILSCHE/NEHE
HizhEBVIG, PR, ABERT RS R 4. pf
UG, BRIBOGIEY, Wk W EF, BekaE 4~5
A, ORaRAE,, DUBCHUEKR T IE R, S HE A LR
AR, MRS, BREER TSI H, RERAE B
1M FL PR 2.80 mmo/L(Z % {H 15 [l 1.42~1.90 mmo/L),
CK 7432 UL, Iz . fEeE . Z2RMENRIEH
P MR A Y IEH o O WER €8 22 35 8 P AR A
Fi i MRISF- 49 1E 3 . & ik B R R TR L%,
3 fii K 22N MR MIRT P-4 7 70 B T UL A G ]
M SRS, BIBNVEFRAR . WU B s 540
WUEPERAS . DMD JEH | ZRRIARIE R W% . WL
PRI A6 S R LR CFE ) o

g2, B, 102, W “PLEJI 844" T2019
8 Atz T KRR LR T2, BIL1 %
WERTphAk, 1% 9 HIuE, A HE, 5997,
ML R RS 18, 12 sl KEEAUE, B2 ERE .,
GIEIET, TERRIARTZSE, 752 B
REFRREIRYT, WU RERFE A kst . iz i i gk
ARG, ATERTERL B, ReIAEY . BILEE
R BRGSO ok
BRo PRESKGAY . X, SCWIEHR, RAEE, W
W Rt it JH o ANBEAE, UUI Bk i 25 b i
SEMA0RAS, BEAAT LR, SUHERA LR K,
KR WBKIIER, SR Bmssil ) 4+4% | wti
W55, WUk IIAR, BRBEZESE, UMM RE 33 A5 |
W, RERAERAYE. M RLIER . IR AL
296.5 U/L(Z % {5305 [l 7.0~40.0 U/L), 45 %54 & il
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227.7 U/L(Z ZHIEH 13.0~35.0 U/L), UG FLER
A 900.0 U/L( 2 % {5 [l 120.0~250.0 U/L), CK
10 129.5 U/L(Z % {H {5 [ 40.0~200.0 U/L), CK[A] T.
fiti180.6 U/L(SH{EIEFI<24.0 U/L), WILTHEMH491.3 pg/L
(BE <700 pg/L). M4 . FLER . BEimIhfE.
K. s, REeE . MRFAIES . ki E .
ORER . OHEES ; Sk §E MRIC %5
JULHS P S s JULJEPE B 72 s DMD R R LS8 5 LA
TR s BB LR NS TR RAR AR

26 W R REE A S e A B 2 B A Atk TR
f LI N B AE R E A, flie2 48 LS
AR LT 4 2 mL(Z 00 TR Ee) ] T4 H
DNA. 75K DNAFTIBOIF 68 SCPE, SRt v
XoF bR 3 A i DX K e 30T 5 1 X 1) DNA 4 T4l 35OR
WA, e Y T AT AR A X
AR A K B BUR 98 A8 42 Sanger N I IE, IR
SR AL BEHEA T ) DR 5 AR AT I

7E POMT1 JE [ (NM_007171) 55 H 437 15 X 38 &% A
IR IR L AR 2 b I 5 R AR 1 (e 1777G>A
Flc.824+1G>A), FEE LR UL p. AS93T, splicing.
TE NI R 22 A8 5040 % %\l it (Human Gene Mutation

= T SANG S TR c I'G GG GT

Database Professional, HGMD Pro)H', c.824+1G>A
LR AR DUHGE , BORME M AN, B ARG R
0.000 665 8, MZEA HFF YN A SEAS, X8 BTl
REM S0 T BB R . €. 1777G>A ir 15 41 18 by 300w 58
A% . POMTI PR (1 XU 45 548 43l ok H T H ARk,
KEATRERBE D). BIL YA H YL R ik
LR, 2Wrh CMD-MR.

L2 B9 POMT2 [ (NM_013382) 716 B A 4
A 97 ¢.604T>G, p.F202V Hlc.868C>T, p.P290S,
HHc.604T>G, p.F202V i#ifs HHEE¥, ¢.868C>T, p.
P290S 8t f% H S 3% (181 2). 7E HGMD Pro H, €751
JLC.604T>G R IE N B RS, G4 AT ¢.868C>T K
IHRIE . Polyphen-2 il Mutation Taster il 25 5 i 7 «
C.604T>G Z LM T H F AR, ¢.868C>T & LR )T
FUAHRORSY, B R R Eohtt . L2 8507
KAFAH Ytk tkinifs, 12 LGMD2N,

BILIEHIGRETT E 4228, femaE . b, e
AR AE, B hiEE, TRIEFZH. BJL2A
o TR . AR IETTRGE LA, Q10
POl SEXIE SCREAYT . SERTCEA RN, AT A

GGTGAGTGCGG GC

BFc1777G>A

GG T G GTGTGG GC G

\/\/\/\/\/\/\/\Q/\/\ /\N\/\/\ ,%\%Q%c.824+lG>A \ /J\/\/\ /\/\M/\/\/\ /\/\/\ ,%'&%ﬂ%c.l777G>A

E1 £2EH1REZFPOMTI EE Sanger M F &R BTREE N c.824+1G>A, p.F202V+c.1777G>A, p.P290S EEHE R

T, S5k B HERFE(.824+1G>A)FEE(c.1777G>A)

Figure 1 Sanger sequencing of POMT1 gene in patient 1 and his parents shows that the patient has a compound
heterozygous mutation of c.824+1G>A, p. F202V+c. 1777G>A, p. P290S, which comes from his father (c.824+1G>A) and

mother (¢.1777G>A), respectively

CCTG T6 T TCrTC TCATGG C

MMMXAA@A_NX‘MM ,%%C.604T>G

cic e TG TTC TTCATC ATG G C

BHEEC.604T>G

Hi#c.868C>T

HFE AL Hc.868C>T

E2 £H2EERXFPOMT2EE Sanger MFLEREREEN c.604T>G, p.F202V+c.868C>T, p.P290S ESLRERET, &

FI3k B H A2 FE(c.868C>T)FIELFE (c.604T>G)

Figure 2 Sanger sequencing of POMT?2 gene in patient 2 and his parents shows that the patient has a compound
heterozygous mutation of c.604T>G, p.F202V+c.868C>T, p.P290S, which comes from his father (c.868C>T) and mother

(c.604T>G), respectively
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2 it it K, HELEREEMEsRE T, ufiiak.

a-DGP & — 4 7] B K Z ARG ist L 5 bk
W, FEIRRER N AFRREMIANT T, Haxa
ZRGMIRTRZ B, AN . FHOCTEIE
BOIRERT . T BER RORUR Z VRS, I CKKEAS
[ R T v, LA SRR LR R0, ILPR O A
DR BI VS F-A RIS, s AU R AR -
DG HIHEFEA KRR, SR1M, o-DG AR o-
DGP il —3Z 52 3R 72, A SE LA 212 T a-
DGP iy ME—EARIER . XF TAEAT P 5E CMD 5, LGMD
MR, DMD SRR 2 B, A 5 R M 4
1 S5 s IR 8, AN B S A R AR, ek
FTWLRIE R Z T, EESCR FH A w45 B a2,

SE LT Y £ 4 9q34.13 (1) POMT 3 [8] 5 )i g it
20 kb, L& 204N, JFgmtth A 747 AR
Ry O-H &2 Ml i% #% i (protein O-mannosyltransferase,
POMT)1, POMT?2 3 [K 45 i P4 J5i ] ) 5¢ & POMT2
B, SH20MMNET, 46 kb, @i Tk
14924.3 -, POMTI F1 POMT2 % [ [F )& T O-H &4
R4l (protein O-mannosyltransferases, PMTs)Z %™,
CHIERE AR, BAPOMT G, 250-Hi#
LR B4 . POMT1, POMT2 N A &%
SBETE PE R REAL, BB UL o-DG HE AL I
O-H Z& WE JE AL X T 2 5 20 LR DR RN A8 i e vk B A
FEAMEH . POMTL & H7E AR R A Z )™
RIS, MU, AR I VRO I
YramaRik, FEEmWALA . KIAIREE Y 2 7Y,
HATX T PMTs ZIE&E H B DI RE T #5430, o-DG
(1Y O- i H Ml HE AL B A I BUR HL I IF R 58 = T, 5
BRI D ReI AR 2" . POMT BFE3AL 2
— MR BPRR EE P BB, AR S &oT
T RS BB AR DG4 7 3 CMD TS FE R BB 8 H 1%
RRTERYEE ST . POMTAEREAR FL /N BRI G At 2
(] 86 B 2 422 A JE o 2R DG J 2L, T 400 5 0 L 2 T) 1Y)
FEXT G KT . HEUEER K EMALUEE DL
TR REERE 2O 2 . R P 1 POMT 88 (K 2%
FHEUBGE M AT R S R T, WIRALA A F
FIEREE s /N POMT A d Ak 3G ZE T

POMTI1, POMT2 A i[RI, AL EATAE
XHESY, POMT WRZESFE"EMNERAR
i, JFEEA IR A BpEt Hidr, WWS IR RE
MUz RO g th R B, RN ST . KA
K. BTG RIEHE . S K. NMRETEAE; TR
Z REFETH LI . N OB AR AT
et ENI . DK IRT, &, B3l kE ™

B phAk, fEstEE, BILEZ T3 NMET. MEB
PIRR BSR4, 46 K4 L Kz shifig )
IURRF kAL, Z2F 18 ZRIFLT-. LGMD2K i
FERER, BOE I H A NSk WY A BERY . CMD-
MR RIS kB, TEEORNE kL 25+ 5
R A IR R SE kIR O- H B
TR BTG PR RAS K 20 1R A WWS
BT POMT 4% B3 i 16 PR A 2828 T e S 3 e py &
I CMD-MR A X%, CMD-MR /DI, 5575 2000 44
ik, 28I WWS &R T4 ARG, BE
IR GRERA, RINBRERX LK cMD™, 7
AW, I VAAERT R, DI iE s & /IR
G FEIGIRFIN, EARER %, M CKK
EER TR, WU LA S A 25 S 3 s LA
A, JCHGER . ARERAZ B ALk & B POMT1 5
HE GG RAE ¢.824+1G>A(SLIR) Al c. 1777G>A (B}
J8), b c.824+1G>A S s AR WAHGE , ¢.1777G>A fif
MOWEABURRAE, 565 GOk iEm e,
LWk CMD-MR

H i E N R LA LGMD2N By s, B M 7E
2007 4F4iE . LGMD2N 5 58419 LGMD R A
K, HARHESRJE AL Z= 48 e )™, EAE
iz 18 LGMD2N M5 18 "7, f8 3 g 4F % hy th A=
JGESSEANGE, B RWEITHBZER, HIRE
MRS, REREHEE . WERETT;
A B B ) R L R GE, rTRES
HEMAIWLAE R . ARG AT . 2B AERT™ . Gowers fiE
FHME, I CKZKAF-A398~30 000 U/L, WFFE HiGE T
12 LGMD2N 3, 4FEi R 18~63 %7, Hir Ay 3471t
3K A MRI S, SR KGR 2548 . T, AU
i 2 J) L i 1 B s R ZE U 2848, 22 B 2540 1]
AES5 A AR B A G, T, UG = 8 Fl e 15
5 BRSNS MR R 5 IA
HIBRAGAR 5G, (H MRI IE 5 A9 35t ] BEA7 76 TA 1 i
i, ANBEHEBR LA 5 A 2 651 3 3O i Ty
REMGR , 1 BEY SRAELLAUE, o BEtha ol
IR S5 s 40 S AEITE R R, i
(forced vital capacity, FVC)E:ZALE 44.2%; 70 &
F LA TE AR R AEPE Y o-DG AEREAL I B0, L
Al MRI {78 32 5200 A LA B2 IR Ag L, A
FNUFENL. AR B JL2 TERETE G &,
Bl REFIE A IL7E CKACE TS MR EELE )1, 2%
RIXE, MERAWUAE, WILA B R LA s, LA
TR B RIS TR A, ZIPOMT2 A ¢.604T>G
(BEE)FI1 c.868C>T(ALIR)E A4 G578, Hirfc.868C>T
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R ARIE B F RS, c.604T>G HEUR A . FIFHLE
BRI K B S A HEAT TN , o 28R oA B
ot o MK R CE I R AR A5 L R I 45 5 e iR
TR RN, 12 LGMD2N,

LA 98 i T RE Al 4 S Mk b A7 7E T LS TR A RLAE
BT WFRUSRIE 1] LGMD B LA TS s A
RAE, FEARFIEJEANIGTT 6 4 H J5 i CK K- TR,
NI AERETF 24F )5, AR RN A, RIEBA
INER IS, (BB UM ZETE o-DGPIRYT 2 A A
OB Rt — 055", HET, o-DGP ARG I AIE,
S S FFVATT R T I RO T f L) 7 A A
D EE B, PERTHEAT I I RE AR, AT 2R
(FFIR AL IR BRERN, ARNE) LR E LI
R PRI AL, DI AEZE SR

PMTs 05 3 R 5828 T 85011 a-DGP 3 ZE i PRI
SHWLIE 3 Al g CKKSEBH T, ZEIG IR HARZE 5
12 A DMD 3 A 58 45 BT 3500 £ LS I: A RAE
(Duchenne muscular dystrophy, DMD), 5 DMD A [f]
)&, o-DGP A H Gk kst e, wknl ik
W, HEHAIFE SRR . Wk EWRIE . IR
a5 ANHIFST ARG 4 2 191 B POMTSs 52 16 35 [F] 5 7% e &
(1) a-DGP A B T4 X S i R A3, Xz 288
H AT AL F R A A BT IR, A
Ky, Irl B P s .
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