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[ E] B® X1 ABHEREEMZ LK (benign familial infantile convulsions, BFIC) % & #E17 5% & 8
IIHTFIEE R E AL, AR BFIC §20 TRl . FiE A —4> 4 fUBFIC KR AL TYAAK 19912 ~ q13. 1
ft) D19S245 F1 D19S250,16p12 ~ 12 [ D16S3131 A1 D16S3133 ,2q24 [ D2S156 Fl D2S286,20q13. 3 ) D20S480 #0
D208481 3 8 Al i % 51 & /747 (short tandem repeat, STR) /4 3B AL ARIC , I 3R 45 B BE SN ( PCR) |, 28 PSR N M
WECBERS L VK (PAGE) FIER YRR, R ] LINKAGE Hff6 rp ) MLINK £ /73155 LOD i, A4l LOD {H5] W i i ¢
Fo HR HEARLE0.000 2 0.01 Z[H], fERAR 19912 ~13. 1 16p12 ~ q12 [ 2q24 XI55 f&hRic LOD {EHY
JNT =2.0;7E 20q13.3(D20S481 ) X5, 24 EZHZ 7 0. 000 I, LOD {E 4 0.3, 24 HZH 3 % 0. 01 I}, LOD &k 0. 25,
21t HBRIZE RSP EM 1912 ~13.1,16p12 ~ q12 J 2q24 KRB ARICAATE EDOCR AT 5 78 20q13. 3
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Abstract: Objective  The present study performed linkage analysis and gene mapping to find the possible
chromosome locus harboring in one family with benign familial infantile convulsions ( BFIC) and investigate the possible
molecular pathogenesis of BFIC. Methods A four-generation family with BFIC was investigated. The family was genotyped
using eight hypervariable microsatellite markers covering four loci; D19S245 and D19S250 for the 19q12-13. 1 region,
D16S3131 and D16S3133 for the 16p12-ql12 region, D2S156 and D2S286 for the 2q24 region, and D20S480 and D20S481
for the 20q13. 3 region. Polymorphism fragments were amplified using polymerase chain reaction (PCR) method. PCR
products for the markers were subjected to electrophoresis on 8% denatured polyacrylamide gel and silver staining for length
judgment of amplification fragment. Linkage analysis was performed by use of MLINK in the LINKAGE computer package.
Two-point LOD scores were calculated to estimate the linkage relationship. Results The two-point LOD scores were less
than —2.0 for the genetic markers at chromosomes 19q12-13.1, 16p12-ql12 and 2q24 at the recombination rate between
0.000 and 0.01. The two-point LOD scores for D20S481 at the 20q13. 3 region were 0.3 and 0.25 at the recombination
rate of 0. 000 and 0. 01, respectively. Conclusions There is no evidence that this family with BFIC is linked to one of the
following loci: 19q12-13.1, 16p12-q12 and 2q24, but a possible linkage with 20q13. 3 region cannot be excluded.

[ Chin J Contemp Pediatr, 2010, 12 (2) :89 —92 ]
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ACRERG 12 A SUEE IR IR B T A T Ao ol 2 AR
(RAZEELE 1), ARSI 0 T Bk 4 N IX
A 8 A~ STR fE g i 15 b ic, B F e o 4k
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1912 ~ q13. 1 f§ D19S245 FI D19S250, 16pl2 ~
ql2 f§ D16S3131 FI D16S3133,2q24 [j D2S156
il D2S286,20q13. 3 ) D20S480 il D20S481 X% ixX
A4 ACH 17 (L) BFIC ZERIEATE BT A
S bAT R
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TR

O Rt

7 28 2930 N'R

A T A Sl

E 1 BFIC XZERIEE

m BEE @ HEEFE O MR
1 #R5HEx
1.1 ##
111 WBAREHFdrA R R 1T HIEERAE

Bevi i B T A K T E B VE AR P T S
VIR, i BFIC g5 4 AR 4% 2001 4% (5 PRyt i
IR AR (IR R VR K hr iz . R F
41 AR Ifke , AG AT 17 2 BE MK R 24 AlEHA.
1.1.2 &5 PR A 264657 & Hh 35 [ Gentra
oA RHE, 4 DY £ (EDTA ) ([ Tris  PUH 3 2, —
i (TEMED) .DNA Lodaing Buffer W) H Jt 5t & [ 2
F (HE1 4345 ) , ANTP (20 mmol/L) ,Taq DNA H 4
fiti (5 U/pL) .10 x PCR ZE 1 MgCL, (25 wmol) F7
#f: DNA 73 ¥ Z: B H Promega 23 F],8 X514 H
et BARVEYIA R AR A

1.1.3 % T B LKA WD-9410 #E g B =5
TR AR S —AUER ) 7= s PCR § 353k £ [
FEH 24 H] PDC-200 77 iy AE-240 K% 53 BT KV 4 Sy

AR A FI 5 AR B0 WL 26 [ Eppen-
dorf 5414C 3] 7= &y s SW-CJ-IF BB & T AE & W7
WA A ) 7 s K 2% PH A 26 8 Beckman
IS E

1.2 7%

1.2.1 AR %E & DNA 2B INEA &Y
BB ML 3 ~5 mL(EDTA $it#¢) , >k Gentra
o3 a] PRI A0 3 PR 20 2l A0 R &l 4 DNALT x TE %
fitt, —20°CHRAF

1.2.2 STR 4z B eyt & fe 3| & ALK
BT 8 A4~ STR VE N FRic A i, Horp 47 F 44 8 {4
19q12 ~ q13. 1 f) D19S245 F1 D19S250,16p12 ~ q12
f) D16S3131 F DI16S3133, 2q24 [# D2S156 i
D28286 J& Hfij & & BLIY 1 Fl N BFIC %55 4 P
B, F 20913, 3 1) D20S480 F1 D20S481 & &
) BENC S BRI 37 5 . STR L5 1 51 97 51 A
FIEP 0 B (hitp . //www. chle. org) £5 1] 3R
o PHGIX 8 A STR 7 S 51 b4 1, it
SUERBHE Y TREA BRA F A .

*1 £ TDE DNA KRIEHS| M
STR {7 &4 R34 P1 &34 P2
D2S156 CCCTCTGTTTGCCTGAAATA CCAGCCTTGATTGTCACAC
D2S286 TTAAAATTGTTTCTATGACATGATG TGGTGGTTTATCTTACCAGTC
D16S3131 CTAGCCCCCAAATGTG CTGCTTCCATCTTGCC
D16S3133 TGATCCACCTGCTTTG GTTTTGTGTCTGGCTTAGAA
D19S245 ACTTTCTTGCAGTCTGTGGC TTCTAGACCTGCAATCAGCC
D19S250 ATTTGCCCTAACAAATGGTG GATCTATCATTTGTCTATC
D20S480 GTGGTGAACACCAATAAATGG AAGCAAATAAAACCAATAAACTCG
D20S481 TGGGTTATGAGTGCACACAG AACAGCAAAAAGACACACAGC
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1.2.3 DNA # Ay ¥F2 PCR B &4 BB
DNA FE 27 0.2 pg iIABRICE: 0. 5 mL [ Eppen-
dorf A H1 25 pL B RF PCR A & A inAE
F:10 x PCR ZE#h ¥ 2. 5 pl.25 pmol/L MgCL,
2 uL.2.5 mmol/L dNTP 2 uL.10 pmol/L P, + P,
4 nL 0.2 pg/ pwL Bty DNA 1 pwL. 2.5 pg/plL TagD-
NA Z20 1 pL oW 2B FK 12.5 pL, 553
TP 4, 94°C i ASPE 5 min J5,94°C 251 30 s,55 ~
61°CiE k 30 s,70°C 74 30 s, JEHF 33 Wk, | )im 72C
FEAH1 7 min,

1.2.4 ZHREAHBIEERIR S kG HRE ¥
PCR j*#)2 ~3 uL 56 x FAEZ MR 1 pL IR )G,
95°CAEME S min, PKIGIRIS , T 6% ~ 8% 5%k NI
PN HE e LK 2 ~ 4 h (4R R R IR 29 30 ~
40°C fHH 600 V) o HLUK IS R BEAR AR e &,
JIA 1000 mL Z¢ 1R ,25 ~30°C R KPR 2=
AR IR B TR ERR BRI 3 W5 , BRI iH R
FRYLE 1 000 mL, Jed 30 min; FEAR YLK, T L 81
IRPREEE VRIS 1 Uk, W T 1 S TR B A
W5 ETF L s RN B REBEI 1 DNA 5417 1
(A

1.2.5  #9H BF| Wi 47 HRHEA A STR 45
P BT, e SE AL EE R G 5, o L€
FNRYEEALEER 43BN 1 ARic BB K. R RIS
FH P e S5 B ) i 5 ) G, v 4l | RS AH
[F] (%) 45 A3 5 TR 2 5 bR ic . SR LINKAGE {42
(version 5. 1) 1Y) MLINK F2 % , 75 Y4 o4tk 1 35t
& (AD) 8, BOE B E: R AR 4 Oy 0. 0001, 1155
TEAMNRH 90% , FZ A 0. 000 22 0.5, 5 L H 4
FAASFIY LOD {H, M5 LOD B 1) W% B ¢ &
LOD fH =1, Al REAFTEEBIC 5 ; LOD {H =3, 5 E A7
TEEBOCFR; LOD A < -2, H & NFIEEBIR R
-2 <LOD ff <1, ANAEHIKT A58

2 #R

XF BFIC 5% 2 W A5 18136 Bl 3 AT 7, XY T 4 R 7
0.000 % 0.01 i), 7L tafk 19q12 ~13.1,16pl12 ~
ql2,2q24 X3 RywtfEhric LOD H¥/NF -2.0,HE
Bk 75 LAV S B AT RE A5 ARIC A s AR A [ B
ZHATF ) LOD {H LR 2,

7E D208481 Frickb, = 4134 0. 000 B, LOD
{4 0.3, 4 ELH% K 0.01 B, LOD {4 0.25, Bk
WA B E R S EAREHERR XK R 5 20q13.3 X
AR IE RV ATRE,

&2 BFIC REEN A STR #Rig##Yy LOD &
EECES

755,

0.000 0.01 0.05 0.10 0.20 0.30 0.40 0.50
D198245 -7.50 -6.23 —-4.84 -3.46 -1.13. -0.73-0.32 -0.02
D19S250 -6.48 —-4.65 -3.78 -2.56 —1.55 -0.87-0.38 -0.01
D16S3131 -5.02 -4.17 -2.34 -0.54 -0.16 -0.09-0.04 -0.02
D16S3133 -8.66 -5.32 -3.28 -2.80 -1.59 -0.77-0.31 -0.01
D2S156 -9.08 -5.67 -3.21 -2.18 —-1.15 -0.69-0.34 -0.17
D2S286 -6.32 -3.79 -1.29 -0.87 -0.23 -0.06-0.04 -0.12
D20S480 -2.48 -1.98 -1.23 -0.67 -0.34 -0.15-0.07 -0.03
D20s481 0.30 0.25 0.21 0.18 0.12 0.06 0.01 0.01
3 e

ARG N R R IEB bk, B ARl AR
A1 B 2 bR SR, WSRO A7 24 B0 e A
PLREERRFN RS 58, IR S R i F 4%
T AT =2 T A B s R SRR . (Rl — 2%
Yea ik | PR AL 5 STR FRic i m & 2k v HE
9, T R TG , T2 A T RO S, Y
TTREMEAR . T AT LA e 2 38 £ 25
Bigs, WmALRN 0, 3R B E, EAR KT 0.5,
PERATEN] — S ik b AR R 0. 01, $E 7R B
H 2 A AL S4B B o TeM, 1eM 29014 F— & 57
B E X

LOD JEG AT EAETR AL TN & A XS (3t
PIIR b3R5 ) B R4 T, I ARIC 3 DR 45 0 2
DRI 430/ BB AL 38 % E S RE 2R =22 G B o, A
RICHE P B e PR 5 0, LA T i IR S
FEARA RN, FHR LR RN R TR A
SR A 22 ) B S (PR PRI 3% S o
HIWTRE 1R , RERA & M BURL R, 38 T 5 o AR A
A 2R 1 B DR GRS AT o Bl e B S A Y
FUER R, G5 SR SZ B LR A 5 [R5, X 1AL S5
TSP PR S35 A % 3 U R Sk
R

BFIC fIf RSN E A T3 MAE 1 S
PSR , RAET 2 RE, LR AV R AE £ 0, 0
PHRIT G RAE R B B sl R B IEW , A% L
PR o o Fe A AE 1963 4F, Fukuyama'® $)% 38 T
— AN HAZFR,1992 4E Vigevano 257 iE T 5 4N
KMRR BRI TRz EirdE. s,
TETRE BN i 26 RO | 4
ML IZHAG L . 2001 4 Engle™ 75 [ BR4TH
R L o B R 2 A I 0 R P LT X — IR
Joi o BFIC 7EH B AKEH R UL, B A E Kl s X
XA DR R IGE

.91 .



55 12 555 2 1)
2010 42 A

P E % KILA L E
Chin J Contemp Pediatr

Vol. 12 No.2
Feb. 2010

BFIC H A7 B (5 i 1% 5 1 , Guipponi 25 %if
5 ABERAE R 40 Z 4 B A DNA Frid ik
ITEW I, UESE T K R 1Y BFIC 595 5 H @
PLF YR 19q12. 0 ~ 13, 1, XEHREME 1 4
BFICH IR I R3] 5, Szeptowski %“0] Xt 4 A~k 3
PR R RS T R AR B Y BFIC 58 R dE 73454
SATESE, 7€ D16S3133 4b, EEA %0 0 B, K15 %
F 1 LOD {f 6. 67, Caraballo 25" $EH T 16 = ¢
iR E R B ERC, 5T —A BFIC R R2#E1THF5T,
H457 2 A~ BFIC %9 JE PR o5 2 437 T 16p12 ~ g2,
2001 4= Malacarne %ﬁf[mﬁL 8 N K F) BFIC % & 4k
TTIEBHT A 4 NEZRAEBETE 0.7 em 1) D2S399
F1 D282330 Z [H] 345 5 K 2 &% LOD {2l 6.29, )\
MRF5E 3 A BFIC S0 3 RUE A T4 4 2924, i
TR BFIC 58 22 v] Re A AN [R) A 05 SE R 67 a5, 7
BFICHH 3L R i g, )1z IR R R AR H L

BFIC [ 80 HEH 1 AR . 2003 4F Vanmolkot
SN — AN PR BFIC 19 8 5% M I 3% 9 (familial
hemiplegic migraine, FHM ) Z & & ¥ T 4487 ATP [
a2 WA, ATP1A2 3[R 58 A% | #fE I 2 5 A m B J2:
BFIC S0 AL, Jo ok W5 4 ATPIA2 JEH 5
L fg BFIC % 9% 56 & A K, 2006 4F Striano
AR AN 385 T 3 R0 BFIC K &0, 3l
I EAHEN T 0 7 i AT N B T 38 B E L SCN2A
F R 2 ARG, 7E 16 540 7 X & B—-8T i B0
575 (T3003A) , #2 7% SCN2A 5 BFIC f—E X &,
(ENCEEE AP &5 ihaTi

EINE S E N e ST ey
DNA #ricx%f BFIC 8 R #1738 9 ot , i R 45 R &
B, H [E BFIC XRS5 ESNE AR 3 4> BFIC 20
SR ETEB R, Li &% 1 A E WA
4 fGB AL 1Y BFIC KR RiEAT 2L B GEB
BT R FRLAR U 43 B, K 35005 255 DR A T — B I 6 as
1p36.12 ~ p35. 1 |~ D1S2864 #i1 D1S2830 = [a] £
12.4cM X8, ABFFEXS 1A~ BFIC 5K 2 W 55 1] 7%
WA R REHERR T S5 E SR BLR) 3 4> BFIC 5
RIS B 1 T e, (EAS RE HEBR 5 Y4 8 14 20q13. 3
XIS AFFE B 2R 1Y AT B, BIF 9T 45 S i — Al i
TE N —INREAGE VR ST IR AR T 9% 12 5% 2 I B0 HL 1R 24
JE T LA

B AT A R AR A REE L EARE R X
N VB A Z H
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