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Denaturant gradient gel electrophoresis in the genetic diagnosis
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Abstract: Objective To detect the mutations of EXT2 gene in hereditary multiple exostoses
( HME ) families and to investigate the sensitivity of denaturant gradient gel electrophoresis ( DGGE )
in screening the mutations in EXT2 gene. Methods Five HME families and 3 sporadic patients were
screened for the mutation detection in all exons of EXT2 gene covering the coding sequence and the
flanking intronic sequence by DGGE, and DNA sequencing was performed for products with abnomal
conformation. Results Among these HME patients, we found 2 disease -causing mutations; A313T
( nonsense mutation ) and 319insGT ( frameshift mutation ). Conclusion Two mutations of EXT2
gene are identified in the sample. DGGE can be an ideal choice for gene diagnoses of HME.
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Jriko 51 s b T AR ) SR A R 2L R 58
J% o PCR B AR R AF - AR 50 pL, 4% 10 x
buffer 5 pL ;15 mmol/L MgCl, 5 pL ;10 mmol/L dNTP
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B 514 600 ng, JZ i 7E Perkin Elmer 4% &) ) 9700
B PCR A B 58 e A5 1 9 96 C AR 1 2
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Fig. 1 Vertical DGGE electrophoresis of EXT2 gene A Control, the result showing a single curve; B: Patient in Family 43, the PCR
fragment of the exon 2 amplified by the second pair of primers showing abnormal conformation bands; C and D; Proband in

Family 14, the PCR fragments of the exon 2 amplified by 2 pairs of primers showing abnormal conformation bands
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Fig. 2 Parallel DGGE electrophoresis of EXT2 gene Lane 1,
Lane 2 and lane 3 showing the PCR fragments of the EX-
ON 2 amplified by the 2nd pair of primers Lane 1 Only
a single conformation band in the control; Lane 2; Abnor-
mal conformation bands in the patient in Family 43; the
morbility of two of which was obviously slower compared
with Lane 1; Lane 3: Patient in Family 14, 3 apparent
pieces of conformation bands in the patient in Family 14.
Lane 4 and Lane 5 showing the PCR fragments of the EX-
ON 2 amplified by the 1st pair of primers; Lane 4; Three
apparent pieces of conformation bands in the patient in
Family 14; Lane 5: Only a single conformation band in
the control in Family 14

GGACCCCNGATATTATAC

A B
T(GT)ATATCTATGT CTT CTG A
A GT
\ A A AT CA AGGTGTNTATNTNTNNNTCTNN
C

B3 MBUSREMLE PCR YT B P LR A 14 SRR BEN ASI3T;B: 14 SEREH M C28A(A)FH) ;C: 43
TR FBHEN 319insCT, FECHLBIMERS A, I T4 111 LSR5 B L3S 1 TCA
Fig. 3 Sequencing of the PCR fragments which showed the abnormal conformation bands in Fig. 1 and Fig.2 A A313T in patient in

Family 14; B C28A in patient in Family 14 (reverse sequence) ; C: patient in Family 43 ,319insGT which leads to the shifting

of reading frame and causes the appearance of stop code TGA after the 111th amino acids location



326

HRE R A2 (R 244 ,2007,32(2)

WAL £ & VAN EVE B (HME) o] 45 £ Fh I
RAE, BIEH NBHA K& EAZR(0.5 ~
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YR R Ak 2% ~ 5%, TIE W AN BN 1/
100 000) " A K 76 # & SR R B EXT 4k % 1
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718 DRI ABFT K B 2 B EXT2 800 5
A5, A313T F1319insGT 2 W Fp O i T 19 B0 R 28
i, A313T 1 319insGT ¥ 7] A 5 50 K A & K
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MK ZHARMRER , BIZEANELE, T
O R B RR £ 10 A4 A B, I T T 51 2
R 20 G SR A B B B A R
BOE M S B Al R R O R KRR
Bt EXT2 B A% &% AR MK 2 A KR E
2K TR S B LE R T A AR, T AR ™ E G I PR
52 915 3 9 A 2 Y Al 2 X Y

Xt F HME , H #i i JC 55 %% 25 4 ot 17 5 py 2k 1
Ml AR K, TG A E &K, i X —s 2k
o e N et e e 71 s s s A O B
R LB G (g — VB AT — A & R R E )
75 2 R38R RIS T A R L
LA 1 B0 BT 5 2 AR BF S I 45 SR 70 % L b
HME % 2 s Bl 5 i EXT1 5§ EXT2 3 [H 58 45 Fir
B HE N 25 3 Y% A8 B3 % ( The Human Gene

Mutation Database, HGMD ) %t it , #| 2005 4F Ji§, 7&
EXTI B 2L 307 111 Fh 58 48 5 7 EXT2 BN
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PEREK 73 8 DNA B, — > DNA v B H A E 1
7 50 20 Bk R T L 4% X 35 ( melting domain, MD)
% 4% 17 9 ( melting behavior ) t14] , AN TA] B9 R 4% DNA
B R H R B A A — A B DA i X3
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