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Genetic Analysis in a Chinese Deaf-Mute Family with X linked
Recessive Inheritance
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Abstract: In studying genetic factors in hearing loss among Chinese hearing-impaired population, a Chinese family with
deaf-mute that had been reversion inherited through five generations was found (named pedigree L021). X linked re-
cessive inheritance was hypothesized to be the transmission in this family. A total of 64 members in this family were in-
vestigated. Of these, audiometric evaluation was performed on 31 members, including 8 males with deaf-mute. Most
affected individuals showed deafness or profound sensorineural hearing loss. Blood samples were obtained from 31
consented individuals in this family. Pedigree analysis indicates a X-linked recessive inheritance pattern in pedigree
L021. The pedigree described herein provides an excellent model for further study on the molecular mechanism of con-
genital deaf-mute.

Key words:Deaf-mute; Hereditary Hearing Loss; X linked; Gene Mapping

° 5 ’ 22 % ’
H X ’
, 98 1%, .
(loci) » 33 , ; ,
1% , [3] .
S , “DFNA” ;
s 17%, “DFNB” 3 X
:2003 — 07 — 18; :2003 — 12 —28
: (No. A30170530 No. A30370782) [ Supported by grants from National Science Foundation, No.
A30170530 and No. A30370782]]

(1965 —) , ; ) )
E — mail: wqcr@263.net; Tel:010 — 66936757 ;Fax:010— 68156974



580 HEREDITAS (Beijing)2004 26

“DFN” ; “DFNM” . (SmartEP Intelligent Hearing Systems. America.)
X ,
0 1 1.3
(POU3F4 ) X . (WHO) .
, ’ »(1980) 6
L . X (26 ~400dB HL) . (41~55dB HL) .
DFN1  DFN8, (56~70dB HL) . (71~90dB HL) .
DFN2. DFN3., DFN4. DFNG6.4 (>91dB HL) '8 o
, 4 DFN3 (H : 2000
(POU3F4) o DFN1 ~8000Hz ; (2) :
580 DFN5, 250~ 1000Hz 3 (3) ( )
DFN7 .DFN8 . 250~2000Hz 3 (4)
o , X . 250~4000Hz o
x , , 2
X o 2.1 Lo021
R L021
X , ,
o C D,
1 -1, 31,
4 .
1.1 , o
, 9 9 . 4
o ) 44% ., 9 o ,
5 . 2003 3 o ,
; 6 (1v-3,5.9,11,13,14),
) 5 . 3 (Iv-2,8,16). 6 3
L021 . L021 , 50% 3
64 31 o .1 (V-4)
; (IV-8) . (IV-5,9)
10~20 o .L021
DNA o s ,
1.2
: 2.2 LO021
Madsen 502 ( ) EAR-
3A ( ) L021 31 N
) ; Madsen901( ) , 8
, o 1 8

; (BHL .



(deaf-mute)

|.1——Q

il

T

[
2 3

1 2
718

.

I
3
9 (10 11£2 13 1415 16|17

1213 14 15161718 19

oRm 5565**?

I
v
112 3|4 5 18 19 20212223 24 25
\Y%
1 / 4 5 67 8 9 10 11
1 X —L021
AEEA: O s O 4t W HEsy j & e# /.. EiEE @ WY
Fig.1 L021 Pedigree Map — X-Linked Recessive Inheritance of Deaf-Mute
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Table 1 Audiology results for deafness males in L021 pedigree
¢
dB(HL) ( ,nHL)
) Age of test .
Patients  Sex (yrs) PTA dB(HL) ABR(click, nHL)
111-5 55
Male No response at maxium output on both ears No response at maxium stimulus sound on both ears
11-6 52
Male No response at maxium output on both ears No response at maxium stimulus sound on both ears
11-20 37
Male No response at maxium output on both ears No response at maxium stimulus sound on both ears
n-21 25
Male No response at maxium output on both ears No response at maxium stimulus sound on both ears
V-5 36 :500Hz 100, 1000Hz 105,
Male No response at maxium stimulus sound
Right: Threshold level is 100 at 500 Hz and 100 for on both ears
1000 Hz. The others are no response.
:500Hz 105,
Left: Threshold level is 100 at 500 Hz and the others
are no response.
V-9 38 :500Hz 110, 105 dB(nHL)
Male Right: Threshold level is 100 at 500 Hz and the others  Response at 105 (nHL) on both ear
are no response.
.71
Left: PTA is 71
IV-13 34 :110; 105 dB(nHL)
Male Right: PTA is 110 Response at 105 (nHL) on both ear
:105
Left: PTA is 105
V-4 5 ., ABR 105 dB(nHL)
Male No available for testing. Response at 105 (nHL) on both ear
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Table 2 Audiology results of female- carriers in
L021 pedigree

dB(HL)
PTA dB(HL)
(G
Carriers Age of test (yrs)
Right Left
11-6 67 78 52
-1 65 50 30
-3 61 35 30
V-8 34 20 20
2.4 LO21
L0217 5
) ,L021
X o L021
-1 (X°Y) 1-2 (X®X®)
( , -2
), (XBX°, 111,
-3.1-6), C -7 ,
X2, , 9
, 4.5, 50% .
, CN-1.1-3 X®X°)
(X*Y) ) 6 ,3

. b 3.3
50% .3 , X
, ,IV-8
(V-4) o
, X
. :@ 7@
16)) ,
3
. (1) 3(2)
5(3) 3(4)
;(5)
. ® ;@ 16))
o ,L021 X
L021 — X
1930 X
[9~11] , ,
» X
8 4
DFN2.DFN3.DFN4 . DFNG, DFN2
, X
, Xq22''2), DFN3
s Xqg13—qg21,
. POU3F4 ', DFN4
Xp21.2, X
¥l DFN6 X ,
Xp224 ,

DFN?2



(deaf-mute)

L021 » DFN2 o ,

LO021

o » DFN2
;s DFN3
;s DFN4

DFNG ;
1999 ,

31 DNA, , N

o ABI Prism Linkage
Mapping sets, version 2 28
LO021 X o
28 panel 18 ,
8.6cM, 18 X

panel

L021

(References) :

[1] Resendes B L, Williamson R E, Morton C C. At the speed of
sound: gene discovery in the auditory system. Am J Hum Genet ,
2001, 69(5): 923~935.

[2] steel K P, Kros C J. A genetic approach to understanding audi-

[3]

(4]

[5]

(6]

7]

(8]

(9]

1ol

L]

[12]

[13]

[14]

tory function. Nat Genet, 2001, 27(2) . 143~149.
Morton C C. Genetics, genomics and gene discovery in the audi-
tory system. Hum Mol Genet, 2002, 11. 1229~ 1240.
de Kok Y J, van der Maarel S M, Bitner-Glindzicz M, Huber I,
Monaco A P, Malcolm S. Pembrey M E. Ropers H H, Cremers
F P. Association between X-linked mixed deafness and muta-
tions in the POU domain gene POU3F4. Science, 1995, 267
(5198) : 685~688.
Jin H, M M, Tranebjaerg L, Kendall E, Fontan G, Jackson J,
Subramony S H, Arena F, Lubs H, Smith S, Stevenson R,
Schwartz C, Vetrie D., A novel X-linked gene, DDP, shows
mutations in families with deafness (DFN-1). dystonia. mental
deficiency and blindness. Nat Genet, 1996, 14(2). 177~180.
Koehler C M, Leuenberger D, Merchant S, Renold A, Junne T,
Schatz G. Human deafness dystonia syndrome is a mitochondrial
disease. Proc Natl Acad Sci USA .1999, 96(5): 2141~2146.
WANG Qiu-Ju, YANG Wei-Yan, HAN Dong-Yi, SHEN Yan. Es-
tablishment the system of the collecting. characterizing of the ge-
netic resource for hereditary hearingimpairment. Chin J Otology ,
2003.3: 65~69.

, 2003,3,65~69.
International Classification of Impairments, D. and Handicaps
World Health Organization Geneva. 1980.
Dow G S. Poynter C I. The Dar family. Eugen News ., 1930. 128
~130.
Fraser G R. Sex-linked recessive congenital deafness and the
excess of males in profound childhood deafness. Ann Hum Gen-
et, 1965, 171~196.
Deraemaeker R. Sex-linked congenital deafness. Acta Genet.
Statist. Med , 1958, 228~231.
Tyson J, Bellaman S, Newton V, Simpson P, Malcolm S, Pem-
brey M E, Bitner-Glindzicz M. Mapping of DFN2 to Xg22. Hum
Mol Genet,1996,5(12): 2055~2060.
Lalwani A K, B J R, Fex J, Grundfast K M, Pikus A T, Ploplis
B, San Agustin T, Skarka H, Wilcox E R. , A new nonsyndromic
X-linked sensorineural hearing impairment linked to Xp21.2. Am
J Hum Genet, 1994,55(4): 685~694.
del Castillo I, V M, Sarduy M. Romero L, Herraiz C, Hernandez
F J, Rodriguez M, Borras |, Montero A, Bellon J, Tapia M C,
Moreno F. ., A novel locus for non-syndromic sensorineural deaf-
ness (DFN6) maps to chromosome Xp22. Hum Mol Genet,
1996. 5(9): 1383~1387.



