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HE . BB 40 Duchenne BILE /R B (DMD ) B ILRILE L & O —4E 9 LoMm(DGC) #9535 KT,
S HNERESL, ik KE20155F1 A—20194-8 A %7 )LF E IR 56 %) DMD £ )L 16 R4 F 347 =R
PHr, EAHDMD; 7 CRE ST R B34 1% 52 4] 2 9% AR B 9E 52 K % DMD UG I R, e 2,
SRR .95 5 e &AM I ILZL 22 F DGC# R A K-F, DGC @3B RR R FE ORI (a—DG.B-DG) JLE
¥%E 8 (a—SG.B—SG.y—SG.8-SG) . L A& & (Syntrophin ) , YR DGC RiAKTF#) £ F7; HEDMD 4
RRVIEE DB EILDGC FA KT R R Z AL 69 £ 55 5T DMD ARMESHK G (Dystrophin ) 5 DGC ik #5948
R, £R  DMD 43 B4 Dystrophin, DGC &AM KEE(IOD) iz, ZFA%TFEEL(P <0.05),
DMD 284K T *F R4, DMD 2078 Rl it 94 % )L Dystrophin, DGC &9 IOD R, #:2 A2 HBILE, 27K
Gt FEL(P <0.05), AHFMARAIE, ZFARTFEL(P<0.05), £ FRHEELS%< 328 %EILDystrophin,
DGC AL IODE, 2 BEHSBHZHTI~5%. >5RBIL(P<0.05), 3~5%%)LDystrophin, DGC F&ik#)
IOD/E., $ZRE S B EHT>5BEIL(P <0.05), LIEFAFELERET, DGCrAKEFAMMIE L, TIL
ERE LY, ZENEH %KL, DMD £)LDystrophin # &5 a—DG. B-DG. a—SG. B-SG. y—SG. 8-SG %
Syntrophin 2 & & A& 2 EABX (r=0.712.0.756.0.782.0.714 ,0.796 .0.743 F= 0.785, 3 P <0.05) ., i€ DMD &
JUDGC & XKL, B3G5 Dystrophin & &4 %, AFEASE, DGCERARTFHAL,
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Expression and clinical significance of dystrophin-glycoprotein
complex in children with Duchenne muscular dystrophy

Yan Wang, Si-yu Zhao, Xia Li, Le Yang
(Department of Neurology, Xi'an children's Hospital, Xi'an, Shaanxi 710002, China)

Abstract: Objective To detect the expressions of dystrophin glycoprotein (DGC) complex related proteins
in Duchenne muscular dystrophy (DMD) and to analyze its significance. Methods The clinical data of 56 children
with DMD and the clinical data of 52 children without DMD confirmed by gastrocnemius pathology were reviewed.
Immunofluorescence staining was used to detect the expressions of Dystrophin and DGC complex related proteins in
gastrocnemius, including dystrophin proteoglycan (a- DG and - DG), myoglycan proteins (a- SG, B- SG, y- SG, 6-
SG), and syntrophin, and the differences between the two groups were compared. The the expressions of DGC
complex related protein and the degrees of deficiency were compared among the different conditions in DMD group.
The correlations between dystrophin staining and DGC complex related protein expressions in DMD group were
analyzed. Results Compared with the integral optical density (IOD) values of a- DG, - DG, a- SG, B- SG, y- SG,
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8- SG, and syntrophin expressions between the DMD group and the control group, there were statistically significant
differences by t test (P < 0.05), which in the DMD group were lower than those in the control group. Compared with
the IOD values and deficiency degrees of dystrophin and DGC complex related proteins among children with
different conditions in DMD group, there were statistically significant differences by variance analysis (P < 0.05),
and compared between each two subgroups, there were statistically significant differences by SNK-¢ test (P < 0.05),
which in the grade 3 were higher than those in the grade 3 to 5 and grade 5, which in the grade 3 to 5 were higher
than those in the grade 5. The Dystrophin expression was positively related to the expressions of a- DG (» = 0.712,
P =0.005), p - DG (r=0.756, P = 0.001), a- SG (» = 0.782, P = 0.003), B- SG (r = 0.714, P = 0.012), y- SG (r =
0.796, P = 0.000), 6- SG (r = 0.743, P = 0.008). and syntrophin (» = 0.785, P = 0.009) in DMD group. Conclusion
The expressions of DGC complex related proteins in DMD of children are low, including a - DG, B- DG, a- SG, B-
SG, v- SG, 8- SG, and syntrophin proteins, which are related to the Dystrophin expression. The more serious the
disease is, the lower the expressions of these proteins.
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AR K R IANR YT, AR RE 2 B A e R Y AT K
B XSUHE o LR O 28 B3, Gower fiE
PR, XFHH R A T R B O i B T ™ B S
HPL DMD g XEBL. Btk BOErEEfAOR, T
FH 4 5% P10 WL ZE 45 25 19 (Dystrophin ) DMD 2 [A] %) 2 4%
S EUILAN A B L B0 SRR AR A A R ) E Bl
How" . pUILZEH E A - E A 2 AW (dystrophin-
glycoprotein complex, DGC ) # iIF 52178 LT 4k Al AL
i 52 3z gl id B b BAT PR PR I, E R S L R
ANRE AR (a-DG.B-DG) WERMEHE M1 (a-SG .
B-SG. y-SG. 8-SG) . H 4 1 (Syntrophin) % ,
M FHREAGENERAR, FECHHIE
iz F R sk L RZS . 5T DMD &L DGC
2 1k B2 ol PR 3 B AT il , ST, ARHESE
XF DMD & JL 5 A B DMD /N JL A il R 56 RHiE A 7 [ i
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1.1 IRERAR
[0 54 4 B 2015 4F 1 H—2019 4% 8 A P22 1i JL
P B S IA 1Y 56 5 DMD B LI IG IR %k, ek

DMD 2H ;5 3 B[R] S0 AR g Wi v 19 52 191 228 ik s WL
FAG A UE 52K B DMD /N LI I R BERE, 12 A XF BR
2. DMD 418 L R Bk JHE R WL B A A 4 1%
6N H~12%, V(541 £1.02)%; JElEHg: 14
201, 2956, 3106, 4G 126, SK11BI. 6%k
106 . 746601 ; i BRAG A 3 S UE 77 A KRB .
XF RRZH B LA B0 551 s HE o L s 3 AG: A 4 1
6 H ~12%, FH(520+1.08)% ; JiHA A
SEH G PORIETL . M40 M) . oAb 12 4, 4
LB, 2RI EE X (P>0.05), A
REEREF R ZE 0 St BE K8 A I
BB R A

A AFRAE . (ODMD 2H 28 JHE i AL BHEAG: #5 31E 52
DMD L5 @ 8 2 28 HE iz AL BHLAG: 7 TE S5 oK i
DMD, Wn-E#r. #M; QOF#<12%; ORFA M
WA EL; OF TR, HEBRARE: O
MR B/ WL BR S, EBER . NN ZESE
LA 2 45, QH AR K B B 5k ) A s
Hy QOHAMFRTLEMNI TR, LEREE, W
ANIUIGRE . RS @B I
1.2 EFE5iLFA

WAL AL A ER R AEY RS AR
Ol PG BB W B G TR A B
") . Pt A Dystrophin . a-DG . B-DG . a-SG . B-SG .
v=SG. 8-SG . Syntrophin ¥y LA, DL Adt il
Dystrophin, a-DG. B-DG. a-SG. B-SG. v-SG,
8-SG . Syntrophin 2 sEHLIA (Hit H AL P EEARIC)
B [ g A R A AR, i E A -
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W B ME AR IRA R - B AL EEANIAZESE N 1% 2R R
WETR L 22 vh W [ R I R A BRA R, BRARREATE, MR N2 YG IU RE, HAE

Qe iR B I m R HARARA A Bh A1 A% N 3 95 Gower fEBHPE R Jy 4 9 B
1.3 ®WHRAE JRANREA B EENSY; ARELBHE N 6Y;

K A 95 9 S e (475 A5 Dystrophin . a=DG . ANREMRTE LU E N T H o ARET A E AT EE
B-DG .a-SG .B-SG .y-SG.8-SG & Syntrophin F5 1k M 8 % ; ABEM AR I A7 4 M Dy BER 5 T 9 2
K B DL, A s s T-s0c 1.4 FEEIEIR
VKA BARAETRKG, AR AL A HLLLS wm 2 DMD ZH F1 %f B8 41 Dystrophin, «-DG. B-DG.
L S B, AE TR A B —20°C [ 4 10 min, BUT & a-SG. B-SG. y=SG. 8-SG K Syntrophin A9 10D {H ;
e - Y W (R FR 23 % 3% ) 58 8 30 min, 412191 DMD 41 [l fi 1 53 9 8L Dystrophin, a-DG. B-
Fr R 2 3 (ARBU2$0010% ) 216 30 min J5 M. DG a=SG. B-SG. y-SG. 8-SG. Syntrophin fj
i A Dystrophin . «=DG . B-DG . a-SG . B-SG .y—SG. 10D fi Je ik = #2539 ; DMD 41 Dystrophin %4 5 55
5-SG J Syntrophin B % e Hi 1K, ZIRMEE 60 min,  «-DG. B-DG. a-SG. B-SG. y-SG. 8-SG K
T 11 % B B Dystrophin . ~DG . B-DG . a-SG . p-SG . Syntrophin [ AH &M 5 DMD 2 A3 BE 2H DGC 90 28 9¢
v-SG. 8-SG J Syntrophin Z S e Hik, i E  JCREOIRIVHE K.

30 min, Hil-BiRAER B E G, doummE 1.5 HUTEFE

N RER A A AR AE L . T 100 £ 28 1 6k B A>T R JTT SPSS 25.0 Ge i #1F. H8 %OoRH
B N BEMLLE PR YD R S AN [FALETF, SR T IPP 6.0 DAFEL + FRifE 2 (x £ 5) Bon, HLEH AR 50 08 0y 22
BT BAAPE RGN B (AT B AT, THRER Ok AT, BE—2 P LB SNK—q K565 A G M4
BREE(TOD) L, BUS AN PLEFE WA AME i ki . B Pearson k. P<0.05 R 22 5 A 481275 3o

Oy % B L Z R EE AT A GOV 4, e e URITESR > @

KRG, thosr; DERAER TG, 15y W)

WK S 25, 11245 ARBERME 2.1 BZHDystrophin,DGC RiAH IODELLE

S5R39, 113475 A FRAERBEME . B R DMD £H F1 %} B8 20 Dystrophin. « -DG . B -DG .
KR T N4, 45 a-SG., B-SG. y-SG. 8-SG M Syntrophin 3% ik HY

DMD ZH 5 15 73 G bp e s I PR AT L5 UAR L TOD B LA, 28 e, 25 5 A G2+ 1 L (P <0.05),
KV, HALDEARIER & N0%; AIEHL  DMDAMR T4, Wx1.

%1 DMDAEFn3t#E4H Dystrophin DGCHIIOD{ELLE:  (x+s)

215 n Dystrophin a-DG B-DG a-SG B-SG v-SG 3-SG Syntrophin
DMD# 56 146.37£22.58 185.67 +25.68 124.83 £22.17 212.78 £41.29 142.47 +20.95 19542 £22.67 181.59 +21.66 301.37 +39.74
XTHRZH 52 562.96 +63.07 497.13 £61.29 569.74 + 68.97 587.56 +69.74 571.57 +62.63 559.75+71.87 541.69 + 72.56 559.12 + 61.63
t{E 52.080 34.880 45.810 34.270 48.450 36.060 35.490 33.700
P& 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.2 DMDAAREFIESZEILDystrophin.DGCFE 248 L (P <0.05), H g iE o %<3 g i L
EHIODERHZRRE S RILE Dystrophin . a-DG. B-DG. a-SG. B-SG. y-SG.
DMD 41 A [f) 95 1% 4> 9% 5 JL Dystrophin . a—  8-SG M Syntrophin 3351 10D i K& 6t = 2 £ 5
DG, B-DG. a-SG., B-SG. y-SG. 8-SG K & T3~5% .>5%#8I)L,3~5%#%IL
Syntrophin 35 1% 10D {H & Bt = 72 & 7 4 1 5%, Dystrophin . a=DG. B-DG. a-SG. B-SG. y-SG.
GHEMN,ZRFAFRITFE X (P <0.05), 8-SG J% Syntrophin ik 10D {H K it = 2 & 4> %%
HEMAWAHELK, L SNKqRBRRK, 22565 HEmTP>s5%EBJL. WE2.3,
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%2 AREFESHEILDystrophin DGC RIZH IODELELE  (x+s)
205 n Dystrophin a-DG B-DG a—SG B-SG v-SG 3-SG Syntrophin
3% 7 251.68 £39.76 236.87 £23.51 179.86 £29.61 289.77 +42.36 189.74 +20.05 271.29 +30.05 257.50 +21.53 389.67 +41.47
~5%% 33 149.20+25.47 184.32+27.89 122.59 +20.36 212.81 £36.71 140.46+20.05 199.63 +21.20 184.69 +22.10 300.58 = 40.63
>S54 16 94.46+19.51 166.05+24.16 105.37 £25.87 179.04 +44.50 12594 +23.12 153.54 £24.54 141.99 £22.08 264.37 +37.10
FAE 22.490 17.610 25.440 18.930 22.920 63.360 67.730 24.200
P{E 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
R 3 AREFIES%EILDystrophin DGCEZZENSRITHRILLE  (4F, xxs)
217 n Dystrophin a-DG B-DG a—SG B-SG v-SG 8-SG Syntrophin
LS 7 2.51+0.44 220+ 041 245+041 2.59 £0.54 2.54 £0.31 2.89 £ 0.50 2.97 £ 041 3.55+0.50
~5% 33 1.85+0.35 1.83+£0.33 2.11+0.37 1.95+0.33 1.90 £ 0.35 2.08 £ 0.40 2.11+£041 3.14+0.51
>S5 16 1.70 £ 0.25 1.71 £ 0.31 1.81+0.30 1.22+0.34 1.60 + 0.30 1.67 £0.37 1.71£0.33 2.76 £ 0.44
FAE 11.250 5.270 8.430 39.810 19.510 22.210 25.550 6.880
PAE 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000
23 WHDGCHREXAFEBENAREN

M «-DG. B-DG., a-SG. B-SG. v-SG,
s—sc&syntmphinﬁaﬁ%ﬁ‘ﬁ%%ééﬁﬂﬂﬂlﬁlﬁﬁ@

1~7, HBAMEZRE NG0B L, o] DL H % A XHR4L B DMD 41
: _ B E
E@\%%&E’gﬂ:ﬂ:ﬁyﬁ(ﬁlﬁo 4 B SG%EJ\ *ﬁ}:ll- (XIOO)
A IR B DMD4] A XTHEZH B DMD41
Bl1 o-DGHEEXRXLBEBEE (x100) El5 y-SGHERELBBEE (x100)

A XFHEZH B DMDH
E6 S-SGHREWNLEBEFR (x100)

A XJREZH B DMD#
B 7 SyntrophinfeEwytfEER  (x100)

A XFRELL B DMD#
El2 B-DGHEEXIFLEBER (x100)

A XFRRZH B DMD 4
B3 o-SGHREWERLEREFE (x100)
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2.4 DMD &)L Dystrophin 8 5 DGC i #8 <1
DMD £ JL Dystrophin 445 a-DG .B-DG .a-SG .
B-SG.vy-SG.8-SG & Syntrophin & ik £ 1E A 6 (r =
0.712.,0.756 ,0.782,0.714 ,0.796 . 0.743 1 0.785, P =
0.005.0.001,0.003 ,0.012,0.000 ,0.008 F10.009) .,

DMD J& F 3 [ 28 48 BT 80, X i A B ik 8t 4%
BILZERGERENE, ©A BT 30% 0B ILEH
THEE R . ARSI, DMD &L
DGC [ 5% 22 35 Al 5% 0 K v Al 41 41454 5 1)
i, HEE IO AT S, AR
HESE, DMD Ay 3 A B 7€ {7 7 Xp21.2,  Dystrophin
FIBW A, TS DGC 5 R 2 35 DT 52 M £F
YE LR Y R M, ol AR LA A o R sz A
R RV B, T LT 4 A 45 2 F T K i iE AL
SR, YEINILAS B, S NLA R IR,
SHENAWZESR, IR, M E 2 m L K
Re A H # AT . 5 UL HEI DMD & JL DGC 8 3%
KN, H ]85 Dystrophin 22 3k R % ™ & 72 1
FHE o AR H i OCF 3 5 T g b, AT IA
WA, AT, LU DMD 3657 i 5%
PEHLH R

A 5% H DMD 2H Dystrophin F1 DGC 25 11 235 Y
10D fEAIK T X B4, AT H14E DMD i JLH' Dystrophin
M DGC M H R IB AR mAR, H 375030 A [6) 72
(8 Z . Dystrophin 42 4H it 71 5 5T 120 i P 22 4R 1
PEHMEZEEREN, S a-DG.B-DG Ml a=SG .
B-SG. y=SG. 8-SG . Syntrophin S L #f #ift 28 T —
FALE A BEE N B 2 R0 1 S 2R R 4 DGC, AT
FE JLEF 4 A0 LR F 2 LRI 4 32 2l i 2 v R #3E R
PER, # 1R DGC R (AW, WX WLET 4
FUPURSE (g R 3 VR 0855 . 6 I 2 WL 4 iz 3h vh
M LUK HILAAR K ¥ BRAR (0 B AR T, (o A5 LT 4t Fn
WU 405, 1 T 5 & 2 A7 1 = A LT 4 e
WIS, WG SEFRM, AL, DGC H s
IR Bl 2R AT B2 ) TE AR S AR T, ILET 4R DL
GO Re RIS, 5% DMD, fZ24H B LI S ML
FHATEINE, I EARTIRE. B NN
5T HRGE"S, DMD £ JL Dystrophin $ 2%, AL
I LT S B (3 0, (AR R RS B T i, iF

T 7= A A 5 GBI 800 T 35 5 7 A 9 E A o
FAOTNLA A EL, T 545 43 /0 178 9 25 44 L g
S HEIRBE . BLAk, DGC k= ml 5| /) i
FHZE, 51 % A B AY LET 4k H BRI it i 4801 3R AT
Pt , DMD L DGC & 1 22 18 7K - e A% L35 3k ik
Z AT R 5 WG R YA T 7 ST 1 3 AR 4l .

I Ah, 7 WF 58 DMD 41 A A 9% 1% 4 4 58 L
Dystrophin A1 DGC & 1 1Y K35 . 6k = 72 )% LIRSS
WoR: <3%EmE . 3~5%KZ . >5%mk, 1
HIFE DMD H L Dystrophin A1 DGC 5 4E % 3 6 11 2.
KHE, (H5RN BB MG, BEfE WILLIAMSON 45!
238 L UE S 1 O™ 5, DMD L DGC 2 (1 %k
AL, SRR R -8 SR EEY .
DMD % 9 3o 72 o LA 2 (0 A8 1 | 3K B0 S 1A 34 7
A5 R AT, 8K T A 9 JILET 2 G AS B 9 2 R 35 10
WAWGMTR, SBNREREE . WIS 5
i, I DGC ™ 5k = AT 5 B0 1 A i =
AN, A 5T, DMD 2 JL Dystrophin %2 {4 5 o-DG |
B-DG. a-SG. B-SG. y=SG. 8-SG J% Syntrophin 3&
KB IEA & . Dystrophin 22 ik B AK,  WLEF 4E A8 P
FRBE 1 F b 7™ Y DGC & 1 & 35 KT 1
i, Sz, LR 4 A28 P FUR 00 1 1Y
PRt ™ 8, [R itk DMD £ JL Dystrophin 5 DGC %
PIAHG

2 FFFiR, DMD L DGC & H Rk K m AR,
HIELFBKE = B SIS A, a-DG.B-DG.
a-SG. B-SG. y-SG. 3-SG K Syntrophin & [ % 15
KRR, B R E, RIS, 5
Dystrophin 4 {6 25 5 B2 EAH G, B 7R 78 I R 1A 97 1
[) O 2 9 DGC Y Rk K, e Holhe = R
DL RE 0% A ks LIRS o ATFRAFTE A
JEZ 4k . DMD & JL Dystrophin 5 DGC A9 ¥ #22 #IL il i
KRG, Anfal A 5% 45 R AR 006 97 O ik
WA, RAE N I IS ) 5 5 7 1] o
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