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Abstract  Objective  To improve the understanding of the disease and the accuracy of diagnosis by studying the
clinical and genetic characteristics of familial short stature caused by ACAN gene mutation and reviewing relevant
literature. Methods  The clinical data and genetic test results of 7 children with familial short stature diagnosed from
March 2017 to December 2020 by ACAN gene mutation were retrospectively analyzed. Results ~ All patients were tested
by whole exome sequencing (WES) , and the results showed that they all had heterozygous mutations in the ACAN gene.
Seven patients were from 4 families, including 5 males and 2 females. All the children went to see the doctor due to slow
height growth and had a family history of short stature. There were no osteoarthritis manifestations such as joint pain,
restricted joint movement or swelling in the medical history. Among them, 2 cases had special facial features, which were
characterized by wide eye distance, low nose bridge, collapsed nasal ridge, protruding forehead, and dysplasia in the
middle of the face; 3 cases had special physical signs with short neck and wide toes; 2 cases had obvious early bone age.
After a full-length spine radiography , it was found that, except for 1 case of sacral cracks, no abnormalities were found in
the other patients. Conclusion  Heterozygous mutations in ACAN gene can cause short stature in children and have
significant family genetic characteristics. Due to the differences in mutations, some patients may be accompanied by

early bone age and special appearance and physical signs.
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&M B #1 %% /)N (idiopathic short stature, 1SS) 2, T
ARk, B B AL A T BORTE I RS T2 B
Z2 TAIE 5% UE 5 2R 4 8 H R (aggrecan , ACAN) 5&
PRI 987 S 1SS 1Y FE 2 R 2 — 7 i FH AR5
HAXS S N 1000 22244 TC R4 R 1Y LB /)N
iE BB LIEATIE R P4 , 30 ACAN I [R 5845 11 £ g
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L1 BFSEXF4: BEHE2017 4F 3 H % 2020 4F 12 H
W2 TR A N REE BT | v R R e — B B M
WU T 5 4 PR A B 12 W8 1) B 4 88 /NI 7 FRUL 256
B, LA LS <2 SD R ACBEh /04—~ &
fE<=2 SD Ry MG /N b , 2t 76 191 58 L
T TSP B AR e R 2 Al AT T AN
Ay, AE 76 Bl BILH BT 7 6l ACAN JE[A A
REMYBORIEAR S, b L2 9.29%(7/76) o BLKE 7191 8
JLAYIG R ERHE B, 7 B L B¢ 5 ] otk
201, 2 WHAE IR TE I N 2.8 ~ 1.5 %, i iZ W AR i
HNT0% . A EILE RS mIE KL, BIL
ACBEE AR SRR
1.2 SCERMIET A ad 07 07 A8 b E AR
PubMed % EMBase 4 ¢4 %2 , UL “ACAN 3[R 7
“ACAN gene” “Aggrecan” “ REEH H B “ & /N7
“Short stature” “ZZ 22" Fl“family” A A TR] | 46 2 2|
F RS 2 2021 4F 4 ] 1 SCRRHEA 7 PR 10 5 R Al
38T
1.3 BURERAD 2 BB e 2R G os i (F
5 :2022-169) , BUAHEILACRE R R R , R4
BB LS HACREA N FRDK AL, 3815 5 [ Integrated DNA
Technologies 2\ 7] 1) xGen® Exome Research Panel
v2.0 1 G0 N4 JE R A Wi A DXk A 7 A
AR o B DNA SCPE I8 i 36 [ Tlumina
] B Tlumina HiseqX W7 5 % A2 4 FE R A
PP HEAT 2x150 bp B XA S 0 P, 3R A5 IR
AU FP R . AR B s UG R 56 [ R

-847-

2p A% 25 5 T 4 2% 2% 2 (American College of
Medical Genetics and Genomics, ACMG) , BK 543
Jig Bl 2% 25 (Association for Molecular Pathology,
AMP) F1 52 [E] 9% B 2% ¢ B 23 (College of American
Pathologists , CAP) F* 2015 4 & 3 1% 5 [A A8 5 fiff 152
PRUERITE B ARG AT 70 . HAR R RAEA IR
FH—AX Sanger M P24 7 5 R 3L 53 B 7317 -
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2.1 IPRFEA 7L EURE N B KR
g7  Horp PR S Lotk 2 B, AR TS LR 2.8 ~
11.5% . fEXLEEHJLF, P25 B LM P35 H Lok
H IR —R &R, KRNI ;P45 LA PS5 &
KB F—FFR, KR FNH I ;P65 LA PT
SRIGkAF—Z R, XRIWIHEK, g &L
B rthy<-2 SD, HE LW Eh 204 — N &
<2 SD. 2FFEJLE A B KIERN 48 ~ 50cm
(P~ Pyo) , H A AR F Y5 B R 2.60 ~ 3.50 kg (Ps ~
Po) B TR A R RSSO
s S, BT AT B LAE AR S A 2 4F AR K 53R (growth
velocity, GV) 2 IE & JLEEAR , 76 4 LI sl 24 15 101 45
B2 Wi B A& /N, PS5 H LT 1 4F GV<dem, P4
SHJLIT14E GV 5 ~6em, P65 H JLIT 1 4E GV
Hh6em, FIEIL GV 5L E R ERH X, KL
RABIERILIE 14 GV 4 ~ Sem, 7EX S8R L
TR S & E R -359 SD 2
-2.02 SD,MSE\%?E@(bOdy mass index, BMI) {7 [l
H517.2 ~20.87,P6 5 B LM & F 4 A4 Tanner Il
W R B IR E R 9.5 % Ay L&
H A Y4 Tanner T3, 7 1] 8L s 24 0 %
PR T TG Bl 2 B R RS T AR,
2 AT R IR T 2, RPN IR I 5 % B
B RTAZE R T & B R R 3 B REIRIARAE
PP 0 S BE e o B P35 R PT 5 R AR
TN R T A KR B, Hoar 5 iR LY
SERGRIY , 25 Forh PRI P2 B 5 L AE K2 0kl <
10 wg/LOEAE 23514 5.91 pg/L F17.89 wg/L) , Hidy
3PA KR > 10 pg/Lo 701 LIZE RS %
H: K AF 1 (insulin-like growth factor 1,IGF-1 VAR
WA 22 (K43 A fE—1.4 SD Z+1.6 SD LN, 75
B85 T 7 6 8L 2 B B S i AR A,
W SAERS 2 1.3 B F12.4 % . A s 1114
B AR, B 1A B 2N AR ]
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(recombinant human growth hormone, thGH) , ¥4 7
i FHRTHERR rhGH fHIAE 2AIE, P1 A rhGH 34
H, BT 3.3 em, B @bRiE 2 IF5r (HISDS)
BORYT BT (AHISDS: 0.34) iR i R vh oA WL
AR 5 12 T rhGH 3697 14F, Bt K 4
10.5 em, B & bp E 22 (0 B0 97 1 803% (AHISDS:
1.18) BRI T HAMEITCA BB, 1 AR ] B 1 1.1
%o AL G RTTR L& 1,

Chinese Journal of Practical Pediatrics Nov. 2022 Vol. 37 No. 11

2.2 SCEREIEMT  ABFFEARE 13RIk ik &
Y OB , R A B AR 2 2021 4F 4 H 1 SCHER
1955, LW MK R 684, I L B ACAN BUw H L
124 191, 4% 20 D JC L HRAE 25 MBS 5 A%, 194
B SURAE 2B S BREE/INIM, ACAN A8 57 FR
L Z I RIEEAE T A B A B RTTR .
HRERE LSRR TS S BRTELY
BRI AR AN AT ISR AR ) ACAN BT R R
BHEANRRZTARE, WE 1, R IR ST

R AR ARSEARAE 7 618 LE Y HA

i PRAE bR U
Pl P2 P3 P4 pP5 P6 p7
BHAEE
PER 9 5 5 5 5 % %
AR (%) 10.7 5.6 3.5 9.0 7.0 115 2.8
B (em) 120.5 99.5 89 115 108 136.4 82.5
T2 -3.59SD -3.49SD -2.97SD -3.528D -3.208D -2.028D -3.13SD
i (kg) 29.2 18.7 16.5 24.5 22.6 38.5 11.7
BMICH M) 20.1(Ps~Pw)  18.9(>Py) 20.8(>Ps;) 18.5(Pso~Pys) 19.4(Py;) 20.7(Py~Pss)  17.2(Pys~Po)
RIS HRIESE, Sk, g, i
BAMENG WEREAR N N - a B
FERIAAE S S JEpiBE 5ER — — — —
HERH SMBEERGIY,  AMEFNER G, AMEFNRSGLI, AMERIZRGI,  AMEREZRGI, FUMEB3MI BT FUIR MBI,

BEAL2mL,  WEAL2mL,  AEAL2mL,
AEPHL  BIEPHLI [=E PH1 1]

AR FIR S
A B (em) 49 50 49
AR (kg) 3.40 3.50 3.00
1 ARA R 5 4~5 4~5
J (em/4F)
B EH EH EH
FI H H H
S B A
GH U 591 7.89 —
WE{E (/L)
IGF-1(pg/L) 180 197 158
IGF-1(SD) -1.4 +0.8 +1.1
SN i EH EH EH

5 o 1L e o o 1l e o L P
BHEEMIA T MEOHEEEE MEDAEREAE  MERAERARE A

PR AR it
HE () 10.0 6.9 4.0
B SRR 2 -0.7 +1.3 +0.5
(%)
thGHIAYT

WHE RITRE EITE3ANH LB IRIT LAR B KIGIT
EeK33em HE10.5cm

WA 3mL, B WAL 2mL, PH3W, CME  FEPHL
FPHI M FH=E PH1 1Y

48 50 48 48
350 3.20 2.95 2.60
5~6 <4 6 4~5
TEH 1EH 1EH i

i A A A
11.85 13.36 20.5 —
308 189 773 48
+1.2 -0.9 +1.6 -0.5
1% EH EH T

3w L & 1 W € 5 1 e 7 S 6

ParEREMEAE R MEMMEREME  AENHEIRAEA:

A B
9.8 7.7 13.9 32
+0.8 +0.7 +2.4 +0.4
KiT7 it ity ity
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HORAEL A B LI F st AL o, 2 i R A 1
JE I PR H AR AT S0 s 1y JB L dh i 3k R i 7
iRl

2.3 RN BILEEHE T T AN T
¥ (WES) A, 455 % BT T#R AT ACAN JEA 1
FRERAB(F2), KIRBAFE 2R, 1
AN A GEAR N2 AN LA, AHIESE BT A R
A5 52 7E gnomAD 38 A K AR A o e 8
J9 0, Hid, A R c.6535delA (p.T2179Qfs*56) ,
¢.6193delC  (p.Q2065(s%27) F1 ¢.2541dupC  (p.
V848fs*6) 1) 23 7= A= T L #5115 m i)
MBI ITZ 1k o FRATT & B2 L R DG B
54 LoF (Loss of function) BURALE , I H_F A%
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BIRZa T 8 10% 1 e % 2 (1550, Rt il 8
XA 59 mRNA B S (NMD) HLH Y & AR (45 A
S I AT P BOE R P 8 ik = o X TS
57 Fe AT FH STFT 1 Polyphen2 X 25 [ 31 g
ST TN, TR 4 SRR, RAE ¢.905T>C
(p.L302P) ¥ H I\ A A F A 7 5 ¢.5798C>G (p.
T1933S) W) 43 S| T 4y AT 25 221 (Tolerated ) FIAR AT
fEA % 19 (Probably Damaging) 28 5, L4k, X F [
W LGEAR  ATTB AT T Z MO B4, b
IR 302 (B s AR AE YR A A RS, 1933 i
1) 75 S R W 48 R PR SF (R 2) o AT Hh B 28 A
c.6193delC HHREAN ', A TRAR 2 — I Bk
A .

F2  HBILA ACANJEH B ALAE 5 R 2%

A SEAR

HA RHR W POCREN g AL T HF UEH ACMG
o e pm SIS - e (RFRIER :
Gy fHE AW (AT Exia Ak ES IV S TN Fe Ui 53T
BT
Pl %% 1" ACAN chrl15:89402351 NM_013227 Exonl2 ¢.6535delA p.T2179Qfs*56 BIAER 224 QW PVSI+PM2 ki

P2 57 %2 ACAN chrl5:88843502 NM_013227 Exon6 ¢.905T>C ~ p.L302P  #5SUEF %% BRI PM2+PP3+BP1  BESCRI
ACAN chr15:88858383 NM_013227 Exonl2 ¢.5798C>G  p.T1933S  4MSUEH 24 BHE PM2 ORI
. ACAN chrl5:88843502 NM_013227 Exon6 ¢.905T>C p.L302P AR %A BEE PM2+PP3+BP1  ESCKH]
ACAN chrl15:88858383 NM_013227 Exonl2 ¢.5798C>G  p.T1933S G ety BEJE PM2 TR
P4 % 3" ACAN chrl5:89402009 NM_013227 Exonl2 ¢.6193delC p.Q2065(s%27 HUAER: Zé - PVS1+PM2 I RER
P5 ACAN chr15:89402009 NM_013227 Exon12 ¢.6193delC p.Q2065fs%27 HIIAER: b - PVS1+PM2 TTREE
P6 % Z 4" ACAN chrl5:89398357 NM_013227 Exonll ¢.2541dupC  p.V848fs*6 IR 44 - PVS1+PM2+PP3 o
p7 ACAN chr15:89398357 NM_013227 Exonl1 ¢.2541dupC  p.V848fs*6 HiEAER 248 - PVS1+PM2+PP3 %

TE =" 1) WL 15;2) WL 25 PVST: LOF (fHEORHILH A TR 5 s PM2 .« IE AR b ok & ARG A2 5 3 PMS < 78 [l — ANz
A 53— ORI 2 FE AL 5 5 PP3 : 22 TN A TR TN 2 5 A8 % 2 AT AR s BP - &I — DR A B0 S5t IR TS 3E A

ORI 57 , T I FE IR v 42 B i S8

¢.6535delA wt ¢.905T>C
(p.T2179Qfs*56) (p.L302P)
c.5798C>G

(p.T19339)

P/ . p/
8% (sp) -3.59 -3.49 -2.97
P1 P2 P3

€.6535delA €.905T>C ¢.905T>C
(p-T2179Qfs*56) (p.L302P) (p.L302P)
c5798C>G c5798C>G
(p.T1933S) (p.T1933S)

B

D_

?

_OD_

KH4

—0

?

e

-3.52

P4

¢.6193delC
(p.Q2065f5=27)

-3.2
PS5 P6
¢.6193delC ¢.2541dupC
(p-Q2065fs*27) (p.V848fs+6)

44 ACAN LR 28 1 R R K]

o

-3.13

P7

¢.2541dupC
(p.V848(s+*6)
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Homo_sapiens
C Macaca_mulatta
Ailuropoda_melanoleuca
Sus_scrofa
Canis_lupus_familiaris
Equus_caballus
lus

¢.905T>C c¢.2541dupC
p.L302P  p.V848fs'6

¢.5798C>G ¢.6193delC ¢.6535delA
p.T1933S Pp.Q2065fs"27 p.T2179Qfs"56

B0 FIR AL R AT DX B 2R R A SRR R L RS B 5 B AR ACAN ZE TR ST A5 R B , AR [7) A D eSS A4 Sl AN 1)
P 7R 5 G 2 BT 18 1067 0 W 578 3 B 1 BT 98 (R 67 A U 5 16 A e R A I RE S5 K 4 s CLECT : C AU BE S SRR S5 A 5
CCPAMATE I FARLHL; C B SR AR L I PRSP AT Sl A 28 B, S50 R ACAN 25 P FIHEST FUA , 5 81 302 oz LAY L7E W) Al

FRH RS, 1933 A7 B4 T N M ARST

B2 ACAN G S ARSF IS HT

3 itig

I RN S & (B R R D PN RS
XA K R HE W I EEWEM . ISSZ51
T IR RASAR I . T AR AR B SR
# SHOX .CNP . IHH . ACAN % | JH 2 ik R Bkt R 2
SR/ E LT A R FEAIFRE)" . ACAN
T 15q26 5 G Ak I, i 19 F 2, K/
M 77bp F| 4224bp A2 ACAN KK 4 i R E
FWE I 2B AR AN A1 BE T v 2 B B SRR
gy, B SR S5 F I BEAE ™ o i SE R 28 AR
A REEEEOEE B R B SR T R
BB AE R T SEE SO B R R s A
R R ANR RN RIS T RA ] S8R
F SR AR TR R B AR, LR ™
HEHEE SW RN S, ™ 1
REANR X E LW AR 00 4 R
R JEFRSE 2 T AR 1) B R ARAE 2
Sy RE/INFIAERE S M e e A B R
F& R DU AR SEE A AR, K
Z U N R I R R B A4,
LA T SRR R ARBIRTE B A
LRI S E R, ACAN KL PR (19 7 ] 5 728 4 ]
FEC— RPN R A AR DIHLE 0 AT AE P AL
FRUAH DGR IO T HCHE TE RAEAS I A 58 A4 A5 1

Ay o8

MABFFE LG IR R B34, 7 B LA
B K gZEnis BA S 8/NFik S, ¥k 5]
FIRNEIE /NS BT bR o, 746 2 sl 38 I8 Gy
PI TG B2 R B M R T RFH. Ik
G, Hod 2 A R IS, 3 A R RIAE . T E R
B2 A L B (AR AR, I PRI IR 5 3 4T
KB ) ACAN JE R 22 & 58 48 Fir s KM I/ N iR
LG IRFRI AT A FE—T%F 201~ ACAN
A SR AW IT TR &, 2 70% 2 LR S BUAS [R]
TR BE () A IR, PR GBI SR AT B & ACAN
Fe Ay SRS S R BUR /N R R I — . AR YR
A B, K29 25.0% 09 091 L R B i 4
HI o FERATAIESE Y, 28.6% (2/7) 1y 8 LT
PUE BT LR S DA AR ST AR . H R
FEF L H B I 4R AT A BIL D 4 AS B B JRE A
B A I A e A AR R Bz B AR
K, A AR I R A0 R AR KAl T g
DU RE A A2 ACAN 2445 2878 1] DL 8 — e
B IR EE AT

FENG RIS W 7 1T, A7 223 s i i 17—
Flr ACAN I (I PRIE 43 R G5, A A 00 B 1
AN DI i N = e g i3 TN 1 = 2 N o S HA |
RIS T BV BE A5 PRI, X5 ACAN JE R 5845
B TR R 509% 5] 1009% , R 1 3 04 B 5 42 i A0
Z /I RRRAE A L AT L% B8 ACAN I 312

FEIRYT T 1], ACAN FE R 4 5 22 A8 BT 5 K e vk
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/N B0 ] thGH R4 5 e 2 U B v, AT
SRAFAEGN ™, ol GHIRYT YT R0y T, A 4
560 ] thGH RS FB LI B B 4 B 5 (=25 SD)
TG 65 Bl K 4% 3 chGH IBYT # (3.0 SD)',
A SCERARGE |, R A chGH BT, 75 1% B
FE G T AT A P P T AR
L KA A& B A <= 28D BX G R H
(gonadotropin releasing hormone antagonist, GnRHa) ,
CIRCEDIIE= 0= 73 R ¢ R0 S LI S NI
PR L 2 T 5 & AL Bl 3 ) 57 (aromatase
inhibitors, AD) IIRYT , BREOAX P B #3016 3|
AT B BAE B L BT LA AR YT RO A S ME A AN
FEPY S BRI, BT AL IR EE T B 04 B 7
16T ] B 5 28 DR AR I, BT AR AT )
DAITEA ACAN BRI 288 1y B b 8] . FEA
W5 b 2 4 8L (P1, P2) 43 5 thGH R YT 34> A Al
124 H L PHARYY 34 H B 3.3em, #2347
120 B &K 10.5 em, R B0 K 3477 A AR
X R, WA IA A thGH YR YT BERL I A 205 ACAN
FEP S S BUR/ N LI B o AWFSE HAB 191]
2RI B RS2 thGHARYT o

25 b AR SR I A2 Wy g B b e/ INAE 1Y
BILZ 256 61, DL LS 5 <-2SD M ALK 2 /0
A 1A B <-2SD S ZERIERE /N bR ife, e 76
BB ILIEAT TR B A B AL e DR 2 DA it 4
HMBF LRI T 54 ACAN 24558748, Hrp 4
NG JyE UARIE , JF HA T K RIER 45 R B
7N A R 98 788 X ok TR RE o B b 1 AL SR B0 B
o, —UESE T ACAN (B0 RS SR GG &
A/ INBY AR o LR TR R W AT
Rl G TE B R HT TR R B A4 T )i Ey
Vo R BIAE SR IR R . A7 LA B PRI HAT
AHOC GG SN, B PRSI DU S A b2 B X
BB L, rhGHIRYT REAL A RN ACAN 2
PR S B0 /N B L) B, B YR 7 B e gk
B RE . BZ UK Z 0% NEIL, Ih R
A W USRI AR DG RE R i A, — &2 it
BRI YT TR YT
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