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[Abstract] Objective To explore the genetic causes of chromosome 6p25 deletion syndrome, clinical
phenotype and disease genes. And discuss the application of single nucleotide polymorphisms microarray
detection technology in 6p25 deletion syndrome prenatal diagnosis combined with the literature review.
Method Fetal amniotic fluid sample was extracted by amniotic cavity puncture. Genome copy number var-
iation of fetus DNA was analyzed by SNP-array genome-wide scan after amniotic fluid cell culture and G
banding karyotype analysis was determined. Results There is a deletion fragment at 6p25. 3-p25. 2 region
in fetus chromosome 6 and the fragment size is 2. 7Mb. It contains some known OMIM genes, for exam-
ple, FOXC1,FOXF2 ,DUSP22,IRF4 and EXOC2. The deletion of this region has highly correlated with
clinical phenotype of 6p25 deletion syndrome. G banding karyotype of amniotic fluid sample result is 46,
XN, no obvious abnormalities. Conclusions The deletion at 6p25. 3-p25. 2 region of chromosome 6 could
result in 6p25 deletion syndrome. It may be associated with inadequate expression dose of FOXC1 gene.
SNP-array detection technology has high resolution and accuracy, so it can make up for the resolution inad-
equacy of karyotype analysis. SNP-array detection technology may apply to the prenatal diagnosis of fetal
6p25 deletion syndrome. It Can provide detailed diagnostic information for clinical genetic consult and fer-
tility consulting reference.

[Key words] Single nucleotide polymorphism microarray; 6p25 deletion syndrome; Prenatal diagnosis

6p25 ik 2k 4 & fE (6p25 deletion syndrome) J&
DOI: 10.13470/j. enki. cjpd. 2019. 04. 09 i R ” , N
* WAEMER 2% JEE  E-mail : shuyue88@163. com — B LR G AR o R AR, FEER
FeBIH AR BB 4 (B2014021) FOXC1.FOXF2 % %5 3L 5, 6p25 Bt 48 & 1iF #



(PEPRZEAECLFHO) 2019 458 11 &5 4 H)

TUW I 22 25 58, 3 RL n] A ik W | 5 R R O iE R
WORBERE AT EB S R Tk g, Yk
P DUROE S e S BORT AR L AR B i GBI KL H
HI TN 56T 6p25 BRI L5 AE 1Y 7 BT 12 B i 1B 4D
AR SCEE G AL R 2 A5 ME U 4] (single nucleotide
polymorphism microarray, SNP-array) £ ] # K &
Wi 6p25 Bl 2k Z55 AE I AT SCHR BT, DA $2 g X0 3% 9%
o I PR 2% T8 % 00 ke TR A AR

1 #ZMEFE

L1 ERGEH RRAEAKR AT ARAE E YRR
BE2p st fl vhul 38t A R 112 /B R i & 5 i R
AR A2 23 J8 L A KB NT B R LI & &
SR AT . IO R sl R FETS
R REES N RAE & S MG L 52 .

1.2 ®RF &

L2.1 WILEARE KEAMEKIEFE.ZEHM
155 1) 5 5 TR A | ST AT 3 MR 2 Rl R
JLFK 20 ml, Forpr 15 ml ] T 9% 8 (R 8% B4 53 1. 5
ml {47 T 4 CURAE T SNP-array £ .

1.2.2 B0 DNA 2 /K 5ml f 2000 /43
B0 10min, 57 F 3 B OBCFE K 40 L, ff 1] Qiamp
DNA Blood Mini Kit #2# B 7 & (Qiagen 2\ &) , &
ED $& BRI 4 DNA, e B8 55 & 0 45 5 Ui B 5 ik
17 DNA & Bt

20181226_093532_061_1810878.cy750K cychp: Copy Number State (segments)

3
e — |

Markers CytoScan750K_Array dbSnp: 136 NetAff: 3:

0 20000Kh 40000kh 60000kh 80000kh

hromosome iy 1414 delebon syndrome (§13544)

I EHz - 47

1.2.3 3% ®B 55 MmES KR F|H SNP-
array ¥ Il 5% &, f# ] Affymetrix 2 @) f Cyto-
scan750k Jth f % B4R AE T WHALFE L £ 7K DNA &3
Fig V) 1 3G o ai Al  BoAb RIg L 238 Bt
Ve T S HEAT RO 3 A B A i B 0 S ROR
S 3 RO 2 DL K [ PR B E A3 i CNV R 3
Wik 135 DECIPHER | 3% [ 41 45 5% 804 % (Data-
base of Genomic Variants, DGV) . A2 & 8 /R 5% 1%
##% % (Online Mendelian Inheritance in Man,
OMIM) \UCSC J A 41 W B8 &% . 25 2 7y 309 1
CNV. "] EE0 CNV il R AW CNV A g
£ CNV, R E CNV,

2.4 FRPOEBZAEGH  FRHEA 1S ml £
TCRE AT T H IR G Al e € (A% 8 43 BT A o 45 4
TFEHEATHERD K R (OIR G Al A B S A

2 H#R

SNP-array £ 25 5 & BG )L 3 B 417 6 5 Y
k5 R 6p25. 3-p25. 2 X A7 FE il 2k L FLIR O arr
[hegl976p25. 3p25. 2(384.,096-3.136,073) X 1, 4
RBER/NY Sy 2. TMb, 2 Bl e X 3k 5 & FOXC1,
FOXF2,DUSP22, IRFA,EXOC2 % 15 4~ OMIM
BB D R G R R 25 R AR R 46, XN,
& DL 5

O 553 e v 37

100000kb 120000kh 140000kh 160000kb

B 1 i JLAE7K SNP-array Kzl 2558 (AL ERR IO

Ge R8s DU S ik 5 8 7 /i iR L & 7 53 10

UL T AR W SR R R AR O R TR L
etk i Beds DUBCR S ot L A 141 By
JUH B o R A T S I O A U K



17518, SNP-array fuilll & B 6p25. 3-p25. 2 X I &
4 2. 7TMb Bk Z XK & FOXC1,FOXF2 4 15
A~ OMIM FE R, 57 F 95 905 B8 P A 28 43 A R B
B X 5 ) e 1 R TR Yy e O AT A B A L B 6p25 ik
REFGAE KR R A B FOXCL Rz a1 £
BEHEURHEN . 6p25 BURLRA RN IR R AW M2 R
Gt 2 an s Holn 7 e U Bk R | 2 R PO IE R
KEBRG MATB S W kg,

K3k SCHk & B, 6p25 Gl K 5 A AE R A 83%
(49/59 £ 7E Axenfeld-Rieger £ & fiF K 25— A
A EGIR .2 2420 B H A UM S5 20
HWAEN TR 6p25 B LR A AE B E AT
J6 R AE T FR W T . R (Y T AR AE £ 45 IR R A B
(93%) FRMEZL (6920 P8 & B A4 (7720 .
AR 28 (51 %) /L2126 ATk 11 (48 %6) L A 1k 57
AV BRI NN K IRIENY . #E 6p25 ik Z5
B AL 1 o A TR 8 S S A e PR AR B L)
F(36%0) TF LR H (650 Fe o W, 1 6 8
WF TR . DBOR I B %N (3100 FT
RS (17 90 o 2 B) Bl ol 483 s 1) Bl e gt 2 Bk 5 7
AP SO JIE 3E HE B S SO IE TR L 29 60001
6p25 BARLEAAE R E Y, ERGE 6p25 Bk BE
F1R) I 5 T2 0, 355 i B ZK (39 %00 Ll 58 477 1k L 3 40 I A A4
REANEFE, 6p25 /N B 2% 5 00 It A A
AT ANRA K., & FOXCL fl GMDS 45 5
PRIAE N 1Y R R Bk 2%, ) 5 #3811y Dandy-Walker
W B A 5% . HE I AT B8 L O FOXCL 1 i e o (R &
HE 23 5 1R AH G o R 1 & R 5 BORE R 3 a8 A i
WG, 7H 80X 6p25 BRARLERIERE ALK E
HIREME Ty,

FOXC1 3 (OMIM 601090) J& F#4 5 H 7%
T PR G B R I 22 o 20 23 %) Sk / BR0IR M e 5 s TR
T BT 6p25, 42K 3452bp, & — A B T
FOXCl FZERETHMZHEHIE. b R B,
FOXC1 3 5 & — B IR (9 1 b5 & 8 2 71 2 083K
N FE, FOXCL 2 B A% ) AR 2 5 /8 IR
A BB S RAE X, NRIR4LZH, FOXCI
F2 BRI AR () S5 21 2 R AR ] B ) 5 4 4,
Bk 2 B RE S8 ASDY . FOXC1 3 [N 4l 4 ik 2k

(HEPRIZH 2 E LT )Y 2019 455 11 555 4 1]

/INBRUFE H 2B i m T DL ot K T O
JE AR A B SRR I AE TS 1 A% A B R /N BRR B R
IRATBER B AR IR G AR R -5,

FOXC1 k. EH . %% 5 Axenfeld-Rieger
LA VIAROC, H R 285 1/200 000, DL 4 4
R BT R P 38t 1 L A AR 0 S R 1) L 5E 4 A
R, HAT AL 5P S L 32 R bR A AR B L
AN ELRET S APREESHRAEL
MR, B B RO IE BB R TE T R AE KR FR
AR KT FREAR

AR R LA AE e 1K 6p25. 3-p25. 2 IX.
Sk R A R R IR LI h R R I a
V6 S UM KT S AR I 6p25 SRR RS ERY
FAL TG AL R P BT SRR R B

15553 BEF 1Y) SNP-array 7 AR I 26 4F 75 7 5 12 Wy
T % 5 Y 6 R B 53 B A L, SNP-array
FRTT LA 9 G £, 4 1) Al foke 2% B0 Bl A L o T ™
R B WY I Y O R Uk R 25 B AR 2 W B2 R
o P, M R BA KB SR 09I L WG AT
SNP-array i il . J¢ A0 G JLACBE L 45 45 8 75 W 45
RGO DR e 0 R A B A3 A A RO R
B Z s R A] DLER ) — 26l T ok 2k 25 B AE
UG LR 1 5 A

S % X M

[ 1] Delahaye A, Khung-Savatovsky S, Aboura A, et al. Pre- and
postnatal phenotype of 6p25 deletions involving the FOXCI1
gene[J]. Am J Med Genet A,2012,158A(10) ;2430-2438.

L2] SRum@e, ¥, MRS, 5. 50 i il & F il & & 25 A 18 &
JUT I PR 2 70 % i IR 20 95 DL %5074 S vy 3 e L0 1. [ 2 A0 LR
ki, 2016, 18(9):840-845.

[37] Caluseriu O, Mirza G, Ragoussis J, et al. Schizophrenia in an
adult with 6p25 deletion syndrome[J]. Am J Med Genet A,
2006,140(11):1208-1213.

[ 4] Gould DB, Jaafar MS, Addison MK, et al. Phenotypic and
molecular assessment of seven patients with 6p25 deletion
syndrome: relevance to ocular dysgenesis and hearing impair-
ment[ ] ]. BMC Med Genet,2004,5:17.

[ 5] Gripp KW, Hopkins E, Jenny K, et al. Cardiac anomalies in
Axenfeld-Rieger syndrome due to a novel FOXCI mutation[ ] ].

Am J Med Genet A,2013,161A(1):114-119.



CHRE=RIZ B 2438 CLFRRD ) 2019 4F45 11 555 4
[ 6] van der Knaap MS, Krieck M, Overweg-Plandsoen WC , et

71

(8]

[10]

al. Cerebral white matter abnormalities in 6p25 deletion syn-
drome[ J]. AJNR Am ] Neuroradiol, 2006,27(3) :586-588.
Lorda-Sanchez I, Lopez Pajares I, Roche MC et al. Cryptic
6q subtelomeric deletion associated with a paracentric inver-
sion in a mildly retarded child [J]. Am J Med Genet, 2000,
95:336-338.

Kume T, Deng KY, Winfrey V, et al. The forkhead/winged
helix gene Mf1 is disrupted in the pleiotropic mouse mutation
congenital hydrocephalus [J]. Cell, 1998, 93.:985-996.
Zhang HZ, Li P, Wang D, et al. FOXC1 gene deletion is as-
sociated with eye anomalies in ring chromosome 6 [J]. Am J
Med Genet A, 2004, 124A:280-287.

Hjalt TA, Semina EV. Current molecular understanding of

Axenfeld-Rieger syndrome[ J]. Expert Rev Mol Med. 2005,7

[11]

[12]

(25):1-17.

Kelberman D, Islam L., Holder SE, et al. Digenic inheritance
of mutations in FOXCI and PITX2 ; correlating transcription
factor function and Axenfeld-Rieger disease severity[ ] ]. Hum
Mutat, 2011,32(10) :1144-1152.

Cella W, de Vasconcellos JP, de Melo MB, et al. Structural
assessment of PITX2, FOXC1, CYP1B1, and GJA1 genes in
patients with Axenfeld-Rieger syndrome with developmental
glaucomal J]. Invest Ophthalmol Vis Sci, 2006,47 (5) ;1803-
1809.

(s H #4:2019-08-02)
Y 5 - R U





