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Slippage Synthesis of Triplet Repeat Sequences |E#¥#AFECRez%
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Abstract

The expansion of triplet repeat
sequence {TRS), CAG/CTG, CGG/CCG or
GAA/TTC, on certain chromosome is
associated with several human hereditary
neuromuscular - -and-
diseases. It is generally accepted that muitiple
slippage  synthesis accounts for the
instabilities of TRS. The mechanisms for
slippage synthesis remain unclear, but the
dependence of expansion on repeat length
suggests the involvement of unusual
secondary structures. In this report, we
presented an in vitro polymerase-driven
protocol for indirect assay for the propensity
of hairpin conformation of a single-stranded
TRS. We found that the amplification pattern
varied dramatically for . TRS with different
sequences. [n addition, the interruptions in
TRS decreased the amplification efficiency,
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indicating the interruptions either

destabilizing the hairpin conformations or

forming a secondary structure which 1s

unfavorable for DNA polymerase.

Keywords: triplet repeat sequence, slippage
synthesis, hairpin structure

— - RHREH

AT B(TRS)® A E§ 4 Y
3 Fo 4T &8 A SR 6 B 9 R % 48 B [1-6].
BAf 4 EERKRRPEHMEEL SN
CGG/CCG A EMATER, ©F ALK
BEEWE R SER L ER CAG/ICTG &
Ly # g4, M Friedreich’s ataxia )%
BA GAATTC FREBEEMAMEM » L
Bk e T Friedreich’s ataxia #b, % 75
— B 45 ¥, # 4 anticipation, B F —4%,
b E—REBEHTFARERRE [7-
14] -
4 AT B 24 T 8 (TRS)#@
i/\ﬁi (slippage synthesis) B #5145 R
278, 2L2aN TRS 2 AE LTIt |
MAEEEAM, F-—REVEBRMEESKR ‘
= h TRS 4R B % R s34 [15] -

H s, e TRS €7 A& non-B-
DNA #3#% [16, 17]; ¥ 8% TRS 3l & & Ak
7 (intrastrand) % & (hairpin) # 4% [I8-
27]; B4 ts4E: 4o quadruplexes [28, 19]
& triplexes [30], 48 X gk - AL
LEHE P L A8 B L (replication fork) & & /%
B (lagging strand) &% & & AMRRK LA
Al aident T EAE
[31] - £ irif %M DNA (slipped DNA) & |
M OMFTAFA MA reduplex d{CGG)n |
/dCGGn & d(CTG)n/d(CAG)n, Pearson & i
Sinden A T A E - FRRM4EHIR S-DNA
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PR P B R EEAR AR RL(32, 33) -

FHEXEHE4, Komberg 8438 E. coli
DNA %A@ EUFy ¢ &hHER
(template) E4TH 48 B o, FiB KM A
RYREDBY) - HEFRELR, BT E
coli DNA Zaaz &, R L&k
89 Tag DNA
Sequenase, T4 DNA R 4& %, URAH
44 P AR s Beay DNA B A8 F-0, DNA
Reeip HV- R it i4:8
% M S X (slippage svnthesis) &78 £ 5 #4]
#H - TRS ARFT P ERELFHELEK,
A A Taqg DNA BEEFTHRRAR
[35,36] = Behn-Krappa & Doerfler # 438
EBBARHFET, & GC A6 RS T 8,
4o B AR 49(CGG)17, (CGGY12, (GCOYT,
(CG)25, (CTG)HL7 A % M &
(CAG)ITHGTC)17 % = #1 B Taq DNA %4
B & Ao ol e £ [37]

EH AH TRS & 48 ¢ 8 18 A
(interrupted sequence) %] 4o : FMR-1 &
(CGG)n P 428 448 AGG [38]; SCAI gene
81 (CAG)n ¢ s # # @ CAT [39];
Huntington disease gene ¢9(CAT)n & 21 &
=% CAA [40]; MJD gene &9(CAG)n F &
st 8 CAA B AAG [41]; frataxin gene &3
GAA-Alu F % 2 #1@(GAGGAA) [42] - i
sk o 87 0 A (interrupted sequence) ¥4 fo i
HBeifgE B, Eits PEIEAS TRS &1
5 A £ B %k 1A i (slippage synthesis) &3
REe—BREFEIRA, TIREmbak
B TRS, Al 55/ RBEORBE, BAE
95 = B gh o W5 08 Ak 22 B ¥ 4 anchors BARH
i DNA B SBEFHBRMAR REEH
BEERE R _AREHOEL - R
Pearson & A 2588 4 CAT  B7)E 5 65
(CAG)n &4 AGG + #ia 4 45 (CGG)n &
S-DNA (slipped strand DNA) &7 s fe /7
B AR S P R85 [43] -

A A4 4E Behn-Krappa & Doerfler
9 Rk M B Taqg DNA R4#EA
Kienow DNA Z4E:F » 3T LBHWRF
ETF, REIEA e ER R SR TRS B&F

BeetE T7DNARGEEE,

BRA TRS 2@kt ammia 28 - 5
£ &2 5 80 5 Bk TRS 8 %k 12 4 55
By A AR LR E B R A R e
W M RGRE -5 HITRE U
ST AR A E kb TRS &) 4 45
i BHEEERRENBARL AL R
i - ‘

ZERRHE

(1) #1H Tag DNA B A Eif i s
B LET, FEVEFH B TRS 8
Kt e R F 2 £ E (partially
published in ref 44)

#4914 Behn-Krappa & Doerfler 84 #
%35 20 R E A B ENE AR B g Bk
TRS £ 4 5 86 » 5% £ =18 % A
annealing ;8 /% :48°C, 35°C, 62°C - i& 47
PCR KB @ MR ABBERGELT, &
EUEAFReYERTRSBAMAORA T2 2
B Rk —FFT:

&— ~ REMELIEEF F &k TRS

EHE &A= @R R annealing &

F:48°C, 55°C, 62°C » 47 PCR R i 4

ES

Table | Summary of PCR amplification

with different TRS oligonucleotides under
three different annealing temperatures

Cligomer® 48°C | 55°C | 62°C
(GAA)17 B - -
(TTO)17 +° + -
(CAG)17 + + +
(CTG)17 w5 T |
R B (S0 A I A
(CCG)17 ++ ++ ++
{AAT)17 - - -
(ATTT . - .
(TAG)17 ++ + =+
(CTAYLT ++ ++ ++
(CAANT - - -
(TTG)YLT ++ ++ ++
(ATG)1T + - -
{CAT)17 ++ ++ ++
(TGG)17 =+ ++ ++
{CCA)17 - - -
{(GAQC)17 ++ ++ ++
{(GTONY + Bas ++
{AGG)17 - - -
{CCT)L7 - - - |




* R &R AL % 200ng/50pi reaction volume
V&AM
Y E AR
‘5 EMHA |
Bz TRS BAM AR R AR E
B ARG (1) — SR 4 AR P9 B MR AT 80 Bk
TRS - &3& (TTO17, (TTO)17, (TGG)17
FTETBEESR: AR I #H K
(GAAT, (CAA)LT, (CCA)LT A AHMEA
S AT A ARNEF 69(AGG)T, (CCDH1T7 % &
WrRMEEAEE  BATRESREEX
pyrimidine-rich 5% tb purine-rich % # #f £ &
A THBR AR NAR - A THERE
Bl &L % RposhfEiRiB42 ¥ T:T mismatch
R R 6948 EHE AP AA mismatch & C:.C
mismatch » 2 & & T:G 7R i 2l 45
2 AlCH ELQ) SRR EZHIESHER
TRS  &4(CGG)17, (AAT)I7, (ATT)7,
(ATG))7 2@ RMEGREL - RS
REEMEFE) RSB ATREEALAT
EABENEEHERE
(2) HH5(ATONTBEAMESL RN AN
DNA g A 724
B P g RAMTEMNER &
A B B AR WA A6 B A% TRS AR 5T 4738
EMA(eg (TTCONT, (TGG)LT) » A4k
Aol B TRS R 5z R LA B F] 84T 4R
it B BB (TTONT B kMG 8 A4
sublconing #| TA cloning vector & 34 & 5 &)
3l ¥4 DNA JER 547 - B RAEREWR
subclone B # #i ORI z ey H & BT - E.
coli :5HRBAME > FHARREERB T

RAZMI T T TRSBAMEA - 8

P (TTCH7 ¢ kSR ERE S
# R 5 B OH R % 3
(TTC), TTT(TTOTTA(TTC);. TT(GAA), -
BT EGERTICSAMERE R G R
—#H A4 EHETSEOMRME LS
B e )0E FR T L o
(3) FEHFEESHBEES KRG E(n
preparation)

AR P A LR e R IR
T & 545 8% ¢ (GAA), (TTCO)o,
(GAA) 7, (TTC)17, (CAG)12, (CTG)12,

(CAG)17, (CTG) 7. (CGG)jo, (CCGyg,
(CGG)y7, and (CCG)i7: A4+ BivE 5 &4
(GAA)0GAG(GAAY (X % GAAan) .
(TTC)CTC(TTC)io (X% TTCan),
(CAG)12:CATCAGCAT(CAG)s (X 4
CAGan), (CTG);ATGCTGATG(CTG)n
(X & CTGan),
(CTG)12ATGCTGATG(CTG)s (X %
CTGan), (CGG)AGG(CGG)e ( X 4
CGGan), & (CCG) ¢CCT(CCGYi (X £
CCGan)& 4% py ol Tag DNA 52 482 % &
Klenow DNA &8 f 048 2 3 kit
ZEE  RPVER T PEIEFAEERE
A TRS 6538 %48 /7 » sboh i 48 3% TRS
EUFE MR E o T PAES TR NS
ke BEAT R RE S PHEEF
LB AEER R TaqDNA B A48 £ R
Klenow DNA 4B £ A g -
(DA RS be 2 R AR €k 54 TRS
b R

Bk —F4E P EOESH TRS K
B REMTE  RMRREHBEBETK
78 - # (electrophoretic mobility melting
profile):#] Al 4 TRS &4 £ 8% DNA A K78
GEL BrR A 1 E N L g S R Y
K E), T 32 4% — 13 electrophoretic mobility
melting profile (EMMP) » & 3k 86 1 B & 4
AR EHBE &, A DNA 9N E#
KA G, BARKBEERR - FE
B ER TRS RN % REHMBEARE,
Epiz gk (Tm) AR B, Al EMMP 4 R 5 -
BT HERBET 0 RA RS TEOEA
%Y EMMP (687 (CAG)dn vs. (CAG)iy
A(CTG)an vs. (CTG)17) : Hebs B — i H
BEIL AR R e PHDAFH BB E
B3 e sk pUh R g o B gk o Rl ¥ BFIE
FEeuERENABRMEARRENR AR
FEEFRMHRE IS T HERBE -

weHERREWR

AR F IR AT TRS BRM 5

R 2R, THEH AL TRS FEY
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