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[# ZE) 865430 DNA 2 F7K V-4 Klinifelter 55 1E B HE BB E X Pk E 20 KB o — T2 DNA B RF#EITHE,
#id Klinefelter Z5 S AE B E X R AR EERAIRE . # 3% K (representative sampling of multiple repetitive units , rep )
PCR J7#;, @ 2f Wil M M54, % - T2 DNA 24088 DR B E 5 FIat ge 78 38, I R 3 SCEMIE#H AEE B+
BREA, %R (DY R 551 HBE 1774bp 570bp( 1 B4 ¥ 4 ) A BE A 1410bp ,583bp( B B 26 1™ 4 )  220bp ( i Bk =
AR B, (2) /8 E 4 570bp M1 583bp AR R TIEH A, ¢° St A B EH R (P<0.05), QO BESREINELRLERLAE
., ## Klinefelter ZEAEBHE BAGEY X REEZEZRIK o~ TLE DNAZHEEEE AL FLMER, BrRE T Ris
PERTXTBUGESME ML X R fk s 28 X H o — DA DNA RS, 5t Klinefelter £5A4F & £ R #EAT (& i, A=A BB E
K Yoo Ak 2 B AR T AR A
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X chromosome centromeric alpha satellite DNA variation

in Klinefelter’ s syndrome patients and their parents
LI Tian ,et al
(Department of Genetic , Chongqing Medical University)

[ Abstract] Objective: To study the variation of X chromosome centromeric Alpha Satellite DNA in Klinefelter’ s syndrome patients,
their parents and normal individuals and to discuss the mechanism of Klinefelter’s syndrome X chromosome nondisjunction. Methods :
The multi — copies of a 2Kb tandem repeat unit on X chromosome of centromeric Alpha Satellite DNA were simultaneously amplified
with reasonable primers by (representative sampling of multiple repetitive units, rep) PCR, and the mechanism of X chromosome aneu-
ploidy resulted by abnormal structure of centromere was investigated. Results : 1774bp, 570bp and 1410bp, 583bp,220 bp (three short
fragments are resulted by deletion in alpha satellite DNA) were detected in Klinefelter’s syndrome patients, their parents and normal
karyotype controls. There were 1774bp and 1410bp DNA fragments in all of samples. The relative frequencies of 570bp and 583 bp
were significantly higher in Klinefelter’s syndrome patients than in normal karyotype controls, the 220bp was not found significantly
different in the three groups. Conclusion : Deletion in the region of Alpha Satellite DNA is present at centromeres of all human X chro-
mosome, while Klinefelter’s syndrome patients and their parents show higher frequency than normal individuals. These results imply
that analysis of deletion on X — specific asatellite of the parents during the pre — pregnancy and pregnancy plays a important role either
in estimating the risk of repruducing Klinefelter’s syndrome or in providing the guideline for prenatal chromosome diagnosis of villus
and amniotic fluid.

[Key words) Aneuploidy; Klinefelter’s syndrome; Alpha Satellite DNA; Centromere
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tiple repetitive units , rep )PCR ‘%7 #: %} Klinefel-
ter ZEAE (47, XXY) A B HBUE IEW BRI X
PR B 2RI IX o — 1LAL DNA HiK B E P54 5
()RR BE FIRE ST T

1 #MEFTE

% BB A A48 DNA 6945 &
REH N 32 FFER K 20~39 L 2 [B](¥] Klinefelter Z£4
fERFE ., DURMNRETE 96 B, EHH N EE LR, C
HHEFEREA RERZBIEY, S5 R EDEMENIE
W B 48 F1(4r PICRSNA ML 2ml, 611 (&R

1.1

AL 2 DNA R A i B 36 BR J7 s s 4R G N
28 DNA, F£ FI 2503 Y6 T ODygo L, 845 ODygo fH I H

40.53+0.04(A260/A280 ¥4 1.8~1.9), —20CRFF &
Mo
1.2 % —% repPCR
1.2.1 St MEHE 288 Warburton P E. %5311
MX Petafh o — TE DNA F3 (GeneBank: X02418. 1 GI;
36361) AL, IR ABOT T RIS 14, X efafk o - T2
E DNA JF5I R # 1 1410bp F1 1774bp Fr B2, 20 DNA K
BERIEM BEAXERKEN DNA FEEH. 514
EHEETATEG. 318 1:1A:5 — aag cct ttt cct tta tct tea
ca — 3

1B:5" — ctg aga atg ctt ccg ttt gee —3°(1410bp)

1% 2:2A:5" — att ctc aga aag ttt tct gc — 3’

2B:5" — ata acg aat gtt cag ctc cc 3°(1774bp)

W54 BIR B AR E B (1 - 12 AR —
A8 DU [FIRF #EA T8 (BLRE repPCR) , AT AS Bl 3% 38 L 9 R
(LA 1),

1774bp
1410bp
-ig +2A +1D . *2D
- - - - i d A - » - - - L4 - L - L d *
4 2 3 < s 8 T p: ] 10 11 12 1 2 | 3 ' a

R o

,/l'\ p"l_.}% Ul /l\ 'T" H*

B1 X#&dk.DE DNAGHRER
1.2.2 (rep)PCR R AR BANFEA G HIHAT 2 MM 1.5% IS SR B YK, 4V/cm, S0min, 3K ZE hi 0.5 x

) PCR B, && 1 X514,

200pIPCR B /08 N : 67l K T 7K + PCR 28 il
10pd + MgCL8pul + dNTP 2ul + Taq B 1, + 314 1A2pl, 18241
B 2A2p 2B2pl, R B0 JG - B , B B INREAR 40, 7Y
B0 18 S0uPCR RBA .

A HE SOpIPCR IR A 25 B MR BE 43 500

dNTP  200pmol/L/B4 Mg - 2mmol/L

Taq®  2.5U 5% 0. 5umol/L./
A

BAR 0.05pg/pd

(LW THRMES 10xPCR buffer #4H &K : 100mmol/L
KCl,80mmol /L{NH, ),S0;, , 100mM Tris — HCl, pH= 9. 0, NP
-40.)

1.2.3 (rep)PCR R 5181 % 94C Smin; M
94°C 50s, Zt 60C 1min, ZE# 72C 2min, 30 MG ; T {H
72°C 7Tmin,

5% 2 M 94C Smin; &t 94T 50s, B 58T
Lmin, #E{# 72°C 2min, 30 MER ; 24§ 72°C Tmin,

PCR R M #E 3 H PE A1) 9700 BI3 384 52/

1.2.4 /N MWEANE P ESRY #4100, A

TBE. BEAEEN BB 24 & 7™ & ( L4 TH S0 AB0014).
Marker % F| MBI # GeneRulerTM 100bp DNA Ladder Plus
(0.5mg DNA/ml, 1lug marker & 133ng # 500bp F Bt), B3k
BAER 1.0pl. BIKES S 7E BIO— RAD BRI R & b 43
ritid s RFRBE R,
1.3 MEAE TR DNA

ol 1 s R SG B i R B (BIAE 1410bp  BY)
X R I BEIBE A V)R, B i o 2 U DNA (B [l G &
i BRI .

o9 2 P R 1774bp B BN R I 088 4 HE )
T, A E#2HR DNA,

F AR R IT B R B R DNA R B, DUMESE — ik
repPCR B %f B8,
1.4 % =%k repPCR

i LR F IR DNA FIAE R 895 18 B R A8 repPCR (5
[@ £, [ — AR S — 519 repPCR, DAEST IR, B 11
BRMAM, MIE R T AR FEHMRE.
1.5 RBRERHH

FHREARERER, FIH BIO- RAD BRI ESK R
SHHTERAEXT DNA R BGHAT 4347 AR 546 B a9 R B 38
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2 8B R F 1 BEEVGEEMERE S02hp FROFEZRRR
‘| e foi Pil%)
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26 6 2 81.25°

FAREE 1) 10 AN
570bp FBE. %Y
TFLEERH, LS X (0 0 45

S Y S62bp . 220bp Fil
2RI 3N Gene Bank 1750 i WAL A PR, y‘ 10,84, P<0.05
Vo U DNA #2 BEH4A, X\l#iﬁ%uft%ﬁzzulq.)#fﬁa‘]fzigtt@

(it t fodF Pi%)
Az it oz ke - )i g b 30 Ui 52.08
VEE AR A B 14100y B 1774 0p 4 o - “: .0

S 53 z 32 a2 il S0,
JrBECWI 2) Y n 10 3 68.75

VS0 1B L a0 B SR £3 MEE NFANERE 00 KRN EELR

562 bp JBERI 220bp FBECULIET 30, 20 MR B B

O AR & G PU)
PR FR TH S 15 1 1l PCR, 4\!141') 1410hp HE 44 52 6 45.83
DU CEC EE IR | 38 26 64 59.38
2 JERAF SUTAL I EE B 562bp 1 220hp I Bl At = [ -
SIE LA LY B IR S62 b )Rk A RN BRI o 10.07 P08

el 141000

B2 5[4 | 54 2PCR g e ik E
428 Marker; 1.5 A8 2.0 ABEWE; 3T AERE; 12100p, 1 7740p S BRSB0314 | 703141 2 31874

1
o=
——

B3 BEMIWESIW IPCR EEXE
12 Marker;4.5.10 29 838,395 1410bp,S620p F0 2200p B B2 2 F1 3 408020 4 MA0ERMEE6 0 7 44500 5 RIS,
BH9 3 10 MISLER SR BEIGEHHI 12100 KB, FEIZEHIT 5620y F 2200 K B
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570bp

B4 BEMDESIY 2PCR R K E
148 ABE ;2043504 | 85,0 S804 4 1508910 481248 8 AE,;7 A Mark
(30519 2 I8 4 K50 S70bp W EECILIE 4) . TR PR LR P B AR L o — 1 DNA Y
I BeAT A s, NI 2 ¢ -Mﬁ PCR, A& B 08 5P ol BB 23 520 47 #2008 1109 0 BFE A L DA T 2 B
1774bp 1 BE, U IS 1 410 R 50 f - B, )4 0 42 r-# ORI TR PN e S 5 @ R 7 N T A

Tt G 1 ik 84T f“I'v Ix B ”” S70bp Iy T G lE N (R R %5

B [ 2 A RI09 E A Bee J1 EL S70bp HoBERY AW A R 2P A AR
e S .{l LR AL ASIER J" f#"l IF 0T 92 9 1 ) HLA — i Y G
LG 2 I 3. ? eIt i DNA b RKOF iE— 45
2 .fiJ S VLA oy TR
33 i I X A IR AT 2200 o — LI DNA f)—4
f‘v VIS 12 4 171bp F B, [KIE2Y 2kh i i, vf
Rt A A AT B ol TR L e A RS . e B R 520 PCR 14 i1 ). Warburton
RO RS AR LI N A S pUE S RIS 2 HET T Hybrid 20 M0 FRIFSE %
A B -2 X B i, AT 2kb FA AR

DNA (15 B 45

BT A7

£ DNA F ok R 40 T i), nm S8 1774bp K BEs I 0 A A 3kb
b a— TLAE DNA E: H i %2 B E— 47 #F J~FJ|‘(J‘ AL & A i A FITEO, W45

NSO 2RI BRI AL DNA 0% 2 e 1774bp -ﬁli‘»m.p WEE, iy ST0bp FrBEC i8 3 i
ARZEIE AN A ITLpDNA I EEM 0L, 22480 (SR 15 3 kb IE 901 2 kb (1) KE IR T 490 L 4 5
PRALIS— -0 b DO SRR L7 41, BE i /’rw?; ANTE AN 0V MU T A 225 AT2 0 & 18
DU HR IR AL PP A2 o LA DNAL BRI, AN B B0 54 2kb TR0 S AT 1 R, S RED R
e AT RN o« — T DNA (RIETSIT ) 11774 KRS0 (0 Figs | B4 R4 2kb
(% DUBOAS ], — 48 DL R IGE 52T 4 v 170 TR S 12 AR 10 4> ik 5 418, I
SPRAORC T BB 171 bp T BEI IR AT AR A DB AN 42 (il S e i
[P 1) 5t ol T AS ) o (4 35 22 i [ 3 AT 208 Warburton P.E. 558507 4, 4R
) o~ TUEE DNA TFA 022 5 0 AT M e ek A X a5 2201 o — P DNA SCREHIEN
F7 220 DNA S5 48 10 IS VE SR | B I R 1 2 % o B EFT (rep) PCR,

XS OED AT 220 IX o — T4 DNA 2978 LB RS 1 54 2kb 85 4o, of LG4 A4
1500 A~ PRpE VORI T AL P 9 B s DRI A XA IRG #2EIK o — TR DNALSO0 3% UL [RlEEA T
IFHN L 2kb, & 12 4~ 171bp 5044, 23514 A RIRATT B 0 14 1 R BT 562bp Fil
=12 W, g R Z AT 35% NGB IFRRIT S 220bp B9 2 4S8 5 1 B, 75 M X o | $ 504740 18 (g =
e N IR 2 DNA R, iR b R R SR B T A e A
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KX PBIAELRIX o — LR DNA FhE/DHFE =
Fh L ER7E S B .

a— LA DNA (¥ 2kb & 5 A BT #84r Bk
B, It Hamatxf 2kb 8 & 4 B BIR 51 M8 T
B R ARSI WEIT A o — TR DNA B S5,
FIRZ T s, iR AR e (0 AR B 2287 o — LB DNA
BRSBTS R RN S FIEOE 19 S | ) A T BF ST, T
JR# 4k DNA 4y KO se $e4it 7 =7 ik,
AR SO0 R S B B A SRR S Klinefelt
LR KRR BT T 8T

562bp.570bp F By »* A R e b 2 ) 8 T I
W gt ERA B EER . IHRER: (DR
WA R P RO DR B R B A R
FHMRSETRAL; Q) BF VUEH N R ST
SERTH S E SR AR HAUSTRIE A B
5 BH LB S TIER ACEYL KT R AU
PRI A EH BCEAL B E BUEAL B A Kt
A NBEE R G, B F R A B BLRE
A BUIEAAA 7 S B /4 S At MO A s T Sk
& AT 78RR A S0 KT el B b A 7 40 i &
AR A S N 25 (3) WU — Jy [ i L 583bp.
570bp b BN AR s BUE TR o LA o —F s S
B, UK B (AR A RE IE R 23 B 1 AU A e o
PR BUE 562bp 570bp A B H9 Kl Xf P47 ) 4K
RARBERARIER 28X LA EEZE L,
YER RS IO G 57 7 7 AT Y e R 2 B 1) B BAK R

AT MK Bl A 228X o — TLAL DNA
SELOANE 2R OSSR EME)SELEN
VERIFR 45 5%, A5 I & 2 b 85 R s (R Th i
W, R B S B AT LU BCE AR E Bit,
AT DA A S A MO DR 3 R (R 22K o - TIAE
DNA B8 5 AT 8, i 88 4 2200 L - 80 % i &
K6 A A O T8 A0 8 ML 4 M A e e B AT R
TN, G B X £, 4 e A A 5 iR LA XU 38647
it R ST B TR R K AR R 2
0 (4 T B

2 % X W
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