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Polymorphism of CGG Repeats in the FRAXE Fragile Site in the
Qinba Mountain area Children and Its Association with Intelligence
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Abstract: Variations of CGG repeats in the FRAXE fragile site were determined by PCR amplification followed by
polyacrylamide gel electrophoresis and sequencing in randomly collected Qinba Mountain Area children whose
intelligence level was determined by China-Wechsler Intelligence Scale for Children (C-WISC). Correlations between 1Q
score and the number of CGG repeats were analyzed. Results indicated a difference in the range of CGG repeats among
populations from different regions, but no difference in the distribution of allele frequency in such a population. CGG
repeats were not associated with |Q scores in randomly collected subjects (=0.083, P>0.05), in males and females (r,=
0.225, r=-0.041, P>0.05), or in subjects with different intelligent levels (F=0.195, P>0.05). It can be inferred that variation

in the size of CGG repeats was not associated with intellectual performance in the Qinba Mountain area children.
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Fig. 1 Allele of CGG repeats located in the FRAXE site by
using sliver staining

%1 FBEWRX AP FRAXE L5 CGG EEFHIH
Table 1 Allele frequency of CGG repeats located in the
FRAXE site in Qinba Mountain area population

CGG TR A I PR A A
Number of Allele frequency

CGG repeats B Males 41 Females 4l Total
8 0.047 (4) 0.037(6) 0.040(10)

9 0.012 (1) 0.000(0) 0.004(1)

10 0.024 (2) 0.062(10) 0.049(12)

1 0.012 (1) 0.025(4) 0.020(5)

12 0.047 (4) 0.062(10) 0.057(14)

13 0.047 (4) 0.062(10) 0.057(14)

14 0.071 (6) 0.086(14) 0.081(20)

15 0.059 (5) 0.012(2) 0.028(7)

16 0.129 (11) 0.049(8) 0.077(19)

17 0.141 (12) 0.173(28) 0.162(40)

18 0.106 (9) 0.123(20) 0.117(29)

19 0.059 (5) 0.037(6) 0.045(11)

20 0.059 (5) 0.049(8) 0.053(13)

21 0.071 (6) 0.049(8) 0.057(14)

2 0.024 (2) 0.025(4) 0.024(6)

23 0.012 (1) 0.037(6) 0.028(7)

24 0.024 (2) 0.025(4) 0.024(6)

25 0.024 (2) 0.025(4) 0.024(6)

27 0.024 (2) 0.012(2) 0.016(4)

28 0 (0) 0.037(6) 0.024(6)

29 0 (0) 0.012(2) 0.008(2)

30 0.012 (1) 0(0) 0.004(1)
&1l Total 1.000(85) 1.000(162) 1.000(247)

bEiE R P S A GRS )
Note: Numbers in the parentheses indicate the number of chro-
mosomes.

*2 FRELXAEMEM AR D FRAXE IR CGG
EENSH
Table 2 Range of CGG repeats located in the FRAXE site in
Qinba Mountain area population and other populations

N CGG HZulH SCHR

Population CGQG repeats range Reserences
fn%K Canada 7~35 9]
i China 9~25 [10]
K, hE,
USA, China, Finland 439 (i
Y[ UK 4~39, 87 [12]
% [H USA 7~54 [13]
i Sy 1
A 15 R ol i 0 730 [14]

Greece and Cyprus

o 2R L XN
Qinba Mountain Areas, 8~30 AT This study
China

22 HEBULRXJILEMFRAXEMLECGCEEME S
SRR G X R
SR ILX 68 % 6~14 % BEHLANEE JLH 1)
FRAXEA7 1 CGG H & A5 I IRIQ M Bk AT AH K
I3, Forbox) 2t e A AR BEAT 3 A IR HCGG
B B P8 (E (3R 3)HL

R3 CGCEEHSEMHEMER
Table 3 Correlation between the number of CGG repeats
and 1Q score

s B AR 3 R A
Sample Pearson’s r Sig. (2-tailed)
Eelea
Males (n=35) 0.025 0.194
Lotk
Females (7=33) —0.041 0.820
A 0,083 0499

Total (n=68)

R 3 e DO UEAE T . LR AR
H CGG B 2 A5 R M s S BAT A -

2.3 AREEB)LE FRAXE iS5 CGG EE R

AR5

X Z& B X R R (MR)4L L . 124l )L
FIIE % 41 )L ) FRAXE {7 /5 CGG & IR A 139
HEAT A, oy 2o M 2 A A 3R AT 43 A IR SR T
CGG Jy BtK M2, 45 R W3k 4.

H& 4 Al %0 MR, 2% ) 1E 5 JL# FRAXE {7 &1
CGG BEHMZEM Z M AT Bt ER.

31w
AFFAEY 1 FRAXE g P47 15 CGG TE X1
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T4 FEXEBILED CGGC EEHULE

Table 4 Number of CGG repeats among various subgroups

AR FI4LLE NH CGG ERH
Groups No. Number of CGG repeats
BN A
+
" 84 17.39+4.87
3 4
e il 28 16.79+4.18
Borderline
S Z ]
B A 54 17.35+4.31
Normal
il
166 17.20+4.56
Total
F=0.195, P>0.05.

PCR JSiH, T4 KB GC & &k 84.7%, 7%
WG R, Ay N, WA
TaKaRa 2 & & [T T4 #4 % GC &% & ;7 B 1) Buffer.
dNTP " ATGC #RJZELL A A:T:G:C=2:2:3:3, LT
JALLA] A:T:G:C=1:1:1:1. &%y 35 B ol WK,
GC Fritmy, H Tm EBANE G, 0T m Tm {59
PCR 438, I R H Wl s, RISk Al
FEAR TR, LA A T A v W B Ak, — AR A
68~75°C, ASLIGHEFE 68°C, I AR v AAR vk
FEF] 99°C\ 98°C, AFASTHR AL AL =il 1 il 5 5F 784,
AR T — 25 SR IN S5

e 1. K 2 n R H, FELX AR T FRAXE
P78 CGG H & 7 51 45 A 55 R 4 A Y [ (8~30), 5

Patsalis P C45 U4 I 10 745 I R 2 3 25 390 AT 14(7~30)

FeA 5, {55 Allingham-Hawkins D J25 B3R 3# 11 i
ZRABE(7~35) &iden s DRI b B BER)
(9~25). Zhong N4 WRE g S 1 . . 2525 34
N FERT(4~39). Murray A% D238 ) 95 [N BE )
(4~39, 87). Crawford D C%% U iE i 36 = A BE 1
(T~SOH A ZS o X7 S REAR TR/ AR B
WUPE S 5%, 55— Jy Tt e Ak AN [ b 3 1y A 352
L GRS o AR S BT 3 Y 10 N O 2 B L X
PH R385 v (0 L A LR, A0 38 AN 3 R0 303 T8 Bl 11 5k /)
QSTC Pl BELAS T 24 5 A SR SR R AT i, By LIl m]
RESEFRAXEAT 15 (1 CGG 4 J7 47 5 fir L PR 43 A1 3 [
BARNENZ —, R 2 1 CGGE & 74
S 5 IR0 A FELAR A AT BEARER T 48 1 X X A
Xof A AT N BRE (RIRSAE o S5 mp 45 1) 11 e R R 5 7 i
K& 17 NCGGEHE L, Zhong N&& LI (o [7 1F
WANTFCGGE R Z A M ARSI 18 4
CGGTE 5 5, 4 B% 45 1 110 J5 KM R 25 07 3 [ Oy
15, 16 NNCGGE K& %, X Ut W7 [ Hb sl A
FRAXEANT 557 11 CGG 5 5 J77 41| 5 {37 5 DR A o9 AT FE A

LEBEHLAMELE 68 £ JLEAMA, 2 5l X 444
B LM CGG AN ILEI S T AH 5S4y
Hr, g5 RRYIEAZ BB A AR ME(P>0.05)(% 3).
SIS SO 7 KA ) LA AR 4 3 N RE T 25 SN
MR JL# . A% ILEMIEH JLFEK CGG H A Hitir
ST, diRERWEEMNZmMBEEEENER
(P>0.05)(% 4). ARSI EELL B KR (MR)
(LI T T GCC A X [ PCR 744, 45 Jiby
75 8~30 A5 DL IE &Y B, $R7R7E 28 Al X AR
50, tH FRAXE JaPEA7 251 CGG i R 5|
B MR AR E] . iDL B Hr g ST DAL, 7E %
ELL XA L, CGG EEBNZ SIS 8 4
B AR

BRI 9T 3R e PR A 55 FRAXE ) CGG & 45
MEIEHE R NCNT 50 MEREM LSRG S
BIFHG, g5 R WMEPEAL 5 FRAXE [ CGG X
SRTEIEEEENNT AR —MEZERNS, 5%
D)2 AT DRI o IX P S JE I8 7E IE ) L3E 38 /& MR
JUE LA R il )L T #E —FEIK, FRAXE 7 R 11
CGG HEELEIERIEHE AN ARk, #5582 %
A AARAE
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